GOVERNMENT OF INDIA ||
ARCH/EOLOGICAL SURVEY OF INDIA |
|

| CENTRAL W

ARCHZEOLOGICAL - |
LIBRARY |

AQUESSION NO.  3Y9qs®

CALL No._ 529. Ejagfs.ﬁ_ﬁ&_ﬂw

[VE#. Wri-]




-..
CR
—

-‘






"







-

T HE

INDIAN CALENDAR

-
ﬂ Py
Ry —






INDIAN CALENDAR

WITH TABLES FOR THE CONVERSION OF HINDU AND
MUHAMMADAN INTO A.D. DATES, AND VICE VERSA

34958 ¥ =i
ROBERT SEWELL L
e ——————————
Laté of Her Majesty's Indian Ciinl Sorvice, ‘//

ARD

SANKARA BALKRISHNA DIKSHIT l

Trivimeny Ceffere, From.

WITH TABLES OF ECLIPSES VISIBLE IN INDIA
By

Dz ROBERT SCHRAM
———————
Of Vienma

LONDON J
SWAN SONNENSCHEIN: & Con. LT0. 7/
fa\f.s('rmmm SQUARE .= 4
s. _ Twl c:j'. .I.-‘
(1 sy Ry, SO 5

e,

h"l"- ] e _'
QUL Y 3




JEN IO A B Liedplang, AL
LIBRALY NeW DELHL

Aeo. N ....3Ll358..
Dete..........bt. &...d95.9,
thIHn ..... 5-1.;-&1'-)&3;“

D). /..u‘:,

Printed at the Aiatley Fretr, Amsterdam,

e e . |




PREFACE.

L

Tuis Volume is designed for the use, not only of those engaged in the decypherment
of Indian inscriptions and the compilation of I[ndian history, but alse of Judicial Courts and
Government Offices in India. Documents bearing dates prior to those given in any existing
almanack are often produced before Courts of Justice as evidence of title; and since forgeries,
many of them of great antiquity, abound, it is necessary to have at hand means for testing
-and verifying the authenticity of these exhibits. Within the last ten years much light has been
thrown on the subject of the Indian methods of time-reckoning by the publications of Professor
Jacobi, Dr. Schram, Professor Kielhorn, Dr. Fleet, Pandit Safkara Balkrishna Dikshit, and others;
but these, having appeared only in scientific periodicals, are not readily accessible to officials in
India. The Government of Madras, therefore, desiring to have a summary of the subject with
Tables for ready reference, requested me to undertake the work. In process of time the scheme
was widened, and in its present shape it embraces the whole of British India, receiving in that
capacity the recognition of the Secretary of State for India. Besides containing a full explanation
of the Indian chronological system, with the necessary tables, the volume is enriched by a set
of Tables of Eclipses most kindly sent to me by Dr. Robert Schram of Vienna.

In the earlier stages of my labours I had the advantage of receiving much support and
assistance from Dr. |. Burgess (late Director-General of the Archmological Survey of India) to
whom 1 desire to express my sincere thanks. After completing a large part of the calculations
necessary for determining the elements of Table 1., and drawing up the draft of anintroductory
treatise, 1 entered into correspondence with Mr. Safkara Bilkrishna Dikshit, with the result that,
after a short interval, we agreed to complete the work as joint authors. The introductory treatise
is mainly his, but 1 have added to it several explanatory paragraphs, amongst others thosc
relating to astronomical phenomena.

Tables XIV. and XV. were prepared by Mr. T. Lakshmiah Naidu of Madras.

It is impossible to over-estimate the wvalue of the work done by Dr. Schram, which renders
it now for the first time easy for anyone to ascertain the incidence, in time and place, of every
solar eclipse occurring in India during the past 1600 years, but while thus briefly noting his services
in the cause of science, I cannot neglect this opportunity of expressing to him my gratitude for his
kindness to mysell.
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1 must also tender my warm thanks for much invaluable help to Mr. H. H. Turner, Savilian
Professor of Astronomy at Oxford, to Professor Kielhorn, CLE., of Gottingen, and to Professor
Jacobi.

The Tables have been tested and retested, and we believe that they may be safely relied

on for accuracy. No pains have been spared to sccure this object.
' R. SEWELL.

I

It was only in September, 1893, that I became acquainted with Mr. R. Sewell, after he
had already made much progress in the calculations necessary for the principal articles of
Table L of this work, and had almest finished a large portion of them. :

The idea then occurred to me that by inserting the a, 4, ¢ figures (cols. 23, 24, and 25
of Table L) which Mr. Sewell had already worked out for the initial days of the luni-solar years,
but had not proposed to print in full, and by adding some of Professor Jacobi's Tables published
in the Jwdian Antiguary, not only could the exact moment of the beginning and end of all luni-
solar tithis be calculated, but also the beginning and ending moments of the nakshatra, yoga,
and karana for any day of any year; and again, that by giving the exact moment of the Mesha
canlrinti for cach solar year the exact European equivalent for every solar date could also be
determined. 1 therefore proceeded to work out the details for the Mesha sankrintis, and then
framed rules and examples for the exact calculation of the required dates, for this purpose
extending and modifying Professor Jacobi's Tables to suit my methods. Full explanation of the
mode of calculation is given in the Text. The general scheme was originally propounded by
M. Largeteau, but we have to thank Professor Jacobi for his publications which have formed
the foundation on which we have built.

My calculation for the moments of Mesha sankrintis, of mean intercalations of months
(Mr. Sewell worked out the true intercalations), and of the samvatsaras of the cycle of Jupiter
were carried out by simple methods of my own. Mr. Sewell had prepared the rough draft of
a treatise giving an account of the Hindu and Muhammadan systems of reckoning, and collecting
much of the information now embodied in the Text. But I found it necessary to re-write this,
and to add a quantity of new matter,

I am responsible for all information given in this work which is either new to European
scholars, or which differs from that generally received by them. All points regarding which
any difference of opinion seems possible are printed in footnotes, and not in the Text. They
are not, of course, fully discussed as this is not a controversial work.

Every precaution has been taken to avoid error, but all corrections of mistakes which
may bave crept in, as well as all suggestions for improvement in the future, will be gladly and
thankfully received.

S. BALKRISHNA DIKSHIT.
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THE INDIAN CALENDAR.

PART I

THE HINDU CALENDAR.

i In articles 118 to 134 below are detailed the various uses to which this work may
be applied. Briefly speaking our chief objects are three; firstly, to provide simple methods for
converting any Indian date—luni-solar or solar—falling between the years A.D. 300 and [9oO
into its equivalent date A.D., and vice versd, and for finding the week-day corresponding to any
such date; secondly, to enable a speedy calculation to be made for the determination of the re-
maining three of the five principal elements of an Indian pafckinga (calendar), viz., the nakshatra,
yoga, and karapas, at any moment of any given date during the same period, whether that date be
given in Indian or European style; and thirdly, to provide an easy process for the verification of
Indian dates falling in the period of which we treat.

2. For securing these objects several Tables are given. Table 1. is the principal Table,
the others are auxiliary. They are described in Part IIL below. Three separate methods are
given for securing the first of the above objects, and these are detailed in Part IV, .

All these three methods are simple and easy, the first two being remarkably so, and it is these
which we have designed for the use of courts and offices in India. The first method (A) (Arts. 135, 136)
is of the utmost simplicity, consisting solely in the use of an eyetable in conjunction with
Table L, no calculation whatever being required. The second (B) is a method for obtaining
approximate results by a very brief calculation (Arts. 137, 138) by the use of Tables L., 1. and
IX. The result by both these methods is often correct, and it is always within one or two days
of the truth, the latter rarely. Standing by itself, that is, it can always, provided that the era
and the original bases of calculation of the given date are known, be depended on as being
within two days of the truth, and is often only one day out, while as often it is correct.
When the week-day happens to be mentioned in the given date its equivalent, always under
the above proviso, can be fixed correctly by cither of these methods.? The third method (C)

! Ser Art, 128 below.



2 THE INDIAN CALENDAR.

is a method by which entirely correct results may be obtained by the use of Tables . to XL.
(Arts. 139 to 160), and though a little more complicated is perfectly simple and easy when once studied
and understood. From these results the nakshatra, yoga, and karana can be easily calculated.

3. Caleulation of a date may be at once begun by using Part IV. below, but the process
will be more intelligible to the reader if the nature of the Indian calendar is carefully explained
to him beforehand, for this is much more intricate than any other known system in use.

Elements and Defimtions.

4. The paiichinga. The pasichinga (calendar), /fiz. that which has five (pasicha) limbs
(angas), concerns chiefly five elements of time-division, viz., the vira, tithi, nakshatra, yoga
and karapa.

s, The vira or week-day. The natural or solar day is called a sdvana divasa in Hindu
Astronomy, The days are named as in Europe after the sun, moon, and five principal planets, !
and are called piras (week-days), seven of which compose the week, or cycle of viras. A vira
begins at sunrise. The week-days, with their serial numbers as used in this work and their
various Sanskrit synonyms, are given in the following list. The more common names are given

in talics. The list is fairly exhaustive but does not pretend to be absolutely so.
Days of the Week.

t. Sunday.  Adi,® Aditya, Ravi, Ahaskara, Arka, Aruna, Bhattiraka, Aharpati,
Bhaslara, Bradhnz, Bhino etc:
Monday. Soma, Abja, Chandramas, Chandra, Indu, Nishpati, Kshapﬁ.km, ete,

2.

3. Tuesday. Mangala, Angiraka, Bhauma, Mahisuta, Rohitinga.

4. Wednesday. Budha, Baudha, Rauhipeya, Saumya.

5, Thursday. Gurs, ,jtﬁgimm, Brihaspati, Dhishana, Suricharya, Vichaspati, etc.
6. Friday. Sukra, Bhirgava, Bhrigu, Baityaguru, Kivya, Udanas, Kavi.

7. % Saturday. Sami, Sauri, Manda.
Time-Divisions.
6, The Indian time-divisions. The subdivisions of asolar day (sévana drvasa) are as follow:

A prativipala (sura) is equal to 0,006 of a second.

60 prativipalas make 1 vipala (para, kishtha-kali) = 0.4 of a second.

6o vipalas do. 1 pala (vighati, vinidi) = 24 seconds.

60 palas do. 1 ghatiki (ghati, danda, nidi, nadiki) = 24 minutes.
60 ghatikds do. 1 divasa (dina, vira, visara) = 1 solar day.

Agarn

10 vipalas do. 1 priga = 4 seconds
6 prinas do. 1 pala = 24 seconds.

1 U wems nlows! cerisin that both systems hod & common origin in Chaldes, The first is the day of the won, the seeonid
af the moon, the thind of Mars, the fourth of Meerury, the @fth of Jupiler, the sixth of Vewss, the seventh of IR 8]

T The word mirs st be affived to each of thess mames; RKevi—Sun, Hecindra = Sunday. | |

% In the Table, for convenicooe of addition, Sstunday s styled O
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7. The tithi, amavasyd, pirnimd. The moment of new moon, or that point of time
when' the longitudes of the sun and moon are equal, is called amavdsya (lit. the * dwelling |
together™ of the sun and moon). A #ithi is the time occupied by the moon in increasing her |
distance from the sun by 12 degrees; in other words, at the exact point of time when the moon
(whose apparent motion is much faster than that of the sun), moving eastwards from the sun
after the amavisyd, leaves the sun behind by 12 degrees, the first tithi, which is called pratipada
or pratipad, ends; and so with the rest, the complete synodic revolution of the moon or one
lunation occupying 30 tithis for the 360 degrees. Since, however, the motions of the sun and
moon are always varying in speed ! the length of a tithi constantly alters. The variations in the
length of a tithi are as follow, according to Hindu calculations;

k. pa. wipa, & . 5
Average or mean length 59 3 40.23 | 23 37 28.092
Greatest length 65 16 o 26 6 24
Least length 53 56 0 21 34 24

The moment of full moon, or that point of time when the moon is furthest from the sun,—
astronomically speaking when the difference between the longitudes of the sun and moon amounts
to 180 degrees—is called pérgimi. The tithi which ends with the moment of amivisyi is
itself called “amivdsya', and similarly the tithi which ends with the moment of full moon is
called * purpimi.” (For further details see Arts. 29, 31, 32.)

8. The nakshatra. The 27th part of the ecliptic is called a makshatra, and therefore each

nakshatra occupies {#" ) i3* 20, The time which the moon (whose motion continually varies

in speed) or any other heavenly body requires to travel over thx.: z7th part of the ecliptic is
also called a pnakshatra. The length of the moon's nakshatra is:

rk.  pa.  viga. : A . £
Mean 6o 42 534 24 17 936
Greatest 66 21 (o] 26 32 24
Least 55 56, o 22 22 24

P It will be seen from this that the moon travels nearly one nakshatra daily. The daily
nakshatra of the moon is given in every paiichang (native almanack) and forms one of its five articles.
The names of the 27 nakshatras will be found in Table VIIL, column 7. [See Arts. 38, £2)
9. The poga. The period oftime during whichthe joint motion in longitude, or the sum of the mo-
tions, of the sun and moon is increased by 1320/, is called ayoga, lit. * addition". Itslength varies thus:

gh pa. vipa. ‘ A. . £,
Mean 56 29 21.75 22 35 44.7
Greatest 61 31 o 24 36 24
Least 52 12 o _ 20 52 48

The pames of the 27 yogas will be found in Table VIIL, col. 12, (See Art. 39.)

1o. The karana. A karana is half a tithi, or the time during which the difference of
the longitudes of the sun and moon is increased by 6 degrees. The names of the karapas are
. given in Table VIIL, cols. 4 and 5. (See Art. g0
! The variation is of ecourse mally in the motions of the earth and the moon. Tt i enitsed by eetunl alterstions in rxie of

rapidity of -motion in eomsequence of the elliptial farm of the orbits and the moon’s sctusl perturbations; sud by spparent
Wﬂ“.ﬁn in cosseguemoe of the plane of the moon's orbit being ol an angle to the plane of the eeliptic. [R 8]
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t1. The pakska. The next natural division of time greaterthan a solar day is the pakska
(lit. & wing !) or moon's fortnight. The fortnight during which the moon is waxing has several names,
the commonest of which are Sukla or fuddha (lit. “ bright ", that during which the period of the night
following sunset is illuminated in consequence of the moon being above the horizon). The fortnight
during which the moon is waning is called most commonly &rishya or bakula or vadya (lit *black",
“dark ", or the fortnight during which the portion of the night following stinset is dark in consequence
of the moon being below the horizon). The first fortnight begins with the end of amivasya and lasts
up to the end of pirnimi; the second lasts from the end of pirnima tothe end of amivisyi.
The words “piirva" (former or first) and “apara™ (latter or second) are sometimes used for
sukla and krishna respectively. “ Sudi” (or “sudi”) is sometimes used for fukla, and “vadi” or
“badi” for krishna. They are popular corruptions of the words * Suddha * and “vadya ™ respectively.

12. Lumar months. The next natural division of time is the lunation, or lunar month of
two lunar fortnights, viz., the period of time between two successive new or full moons. It is
called a chindra mdsa, or lunar month, and is the time of the moon's synodic revolution.?®

The names of the lunar months will be found in Table 11., Parts i. and ii,, and Table 111,
col. 2, and a complete discussion on the luni-solar month system of the Hindus in Arts. 41
to 51. (For the solar months see Aris. 22 (o 24)

13. Aminta and plrpiminta systems. Since either the amivisyd or pirpimd, the new
moon or the full moon, may be taken as the natural end of a lunar month, there are in use
in India two schemes of such beginning and ending. By one, called the amnfa system, a
month ends with the moment of amivisyd or new moon; by the other it ends with the pirpima
or full moon, and this latter is called a plrmimante month. The plirniminta scheme is now in
!m in Northern India, and the aminta scheme in Southern India. There is epigraphical evidence
to show that the pirpiminta scheme was also in use in at least some parts of Southern India

1 An apt title. The fnll moon stands as it were I'ilth the waxing balf on oue sidesnd the wuning halfl on Lhe sther. The week

is an arhitmary division.
* The “synodic revelution” of the moon is {he period during which the ‘moon completes one weries of her snceemive pheses,
roughly 291 days. The period of her exact arhitsl revolution is called her “sidereal revolntion”. The term “gymodic™ Wi given
“becanse of the wn sud moon being fhen together in the heavens (off “symad”). The sidersal revolution of the moon is Jes by
ahout two days than ber symodic revolstion in cemsequence of the forwurd movemest of the carth on the eliptic. This will be
best soen by the scoompanying flgure, where ST is a fized star, § the son, ¥ the enrih, O the ecliptic, M 3} the moon, (4) the po-

litim;tmmlfmmtﬂ}i.hpu!':hnll‘lmmnﬂnmmmmnluﬂuﬂlmp-lﬁlgthﬁuﬂiuuhﬁMHIqm&'
revolution is M te Ml plos 32 o K, TH. 5]

C, A Yousg (* Geweral Asivonomy™, Edit, of 1859, p 538} gives the fullowing us the length in dags of the various lunations
. ! . [ S
Mean synodie wonth (oew momn lo pew moon) 29 12 £.684

Bidereal mimth. . - . . . o« i 0 - .o 0 T 43 11.545
2 Tropical month (equinos to equisox) . , - . & T 4 4.68

Anomalistic month (perigee 1o periges) . . . 37 138 18 844

Nodieal menth (node to node) . i b: X H] G .86:8]
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up to about the beginning of the g* century AD.! The Mirvidis of Northern India who,
originally from Mirwir, have come to or have seitled in Southern India still use their piroimanta
arrangement of months and fortnights; and on the other hand the Dakhanis in Northern India use
the scheme of aminta fortnights and months common in their own country.

14. Luni-solar month wames. The general rule of naming the lunar months so as to
correspond with the solar year is that the aminta month in which the Méska sankrants
or entrance of the sun into the sign of the zodiac Mesha, or Arics, occurs in each year, is to be
called Chaitra, and so on in succession. Forthe list and succession see the Tables. (See Arts. gr—y43.)

15. The solar year—tropical, sidercal, and anonialistic. Next we come to the%alar year, or pe-
riod of the earth’s orbital revolution, ¢.c., the time during which the annual seasons complete their
course. In Indian astronomy this is generally called a varsha, lit. * shower of rain”, or * measured by a
rainy season .

The period during which the earth makes one revolution round the sun with reference to
the fixed stars,® is called a sidercal year. :

The period during which the earth in its revolution round the sun passes from one equi-
nox or tropic to the same again is called a tropical year. It marks the return of the same
season to any given part of the earth’s surface. It is shorter than a sidereal year because the
equinoxes have a retrograde motion among the stars, which motion is called the precession of
the equinoxes. Its present annual rate is about 50".264.

Again, the line of apsides has an eastward motion of about 1 1".5 in a year; and the period during
which the earth in its revolution round the sun comes from one end of the apsides to the same again,
i.e., from aphelion to aphelion, or frgm perihelion to perihelion, is called an anomalistic year. *
' The length of the year varies owing to various causes, one of which is the obliquity of
the ecliptic, * or the slightly varying relative position of the planes of the ecliptic and the equator.
Leverrier gives the obliquity in A.D. 1700 as 23" 28" 43".22, in AD. 1800as 23" 27" 55".63, and

| Sen Fleet's Corpus Inscrip. Fudic, vol. TIL, Imirodwefuon, p. T4 mole; fod Awf, EVIL, p 141 f

1 Comparn the note on p- 4 oo the moon's motion. [R 3]

¥ ‘Piis mitu of annml procession is that fixed by modern Furopun Astronomy, hitt sinee the exact ccourrence of the aguinuges e
naver Became s mather [or ohserestion, we hove, in desling with Hindn Astronowy, to be guided by Hindu ealenlations alone. 1i must
iherefore be borpe in mind that almest all pructien] Hindu works (Karewar) fix the snnual precession at aue miuufe, or gth ol 4
degres; while the Sdrya-Sidibdnte fives itan §d" or 2 degres. faer Arl, 100a. gieen in ihe Addends sheel )

i The ssomaly of & planet is ite angular distance from it Frihtlinn.nnmglnmtﬁmdhdﬁmlliuh-n{mmth
smm to the plinet, callel the rodine eector, and & line deawn from the son Lo the perihelion point of its arbit, In the ease in point,
the earth, after completing its siderral revolution, bas mot arrived quite at its peribelinn beesuse the spsidal poing hos shifted olightly
emstwards, Henos the yenr occopled in travelling from the old peribelion to the new peribelion is called the suomalistic year.
A planet’s frwe anomaly i= the sctunl angle as sbove whatever may be the varintious in the planat’s velocity ut different periods of
its orbit. Tts mean ewomaly is the angle which would be obtaived were its motion between perihalion aml sphelion eniform in time,
and subject to ne veristion of velocity—in other words the sngle deseribed by 2 uniformly revolving rading vector, The magle
befween the troe aod meatt ansmalits is éalled the equation of the ceatrs, Trwe amom.= mean anom. + egwafion of the senire.

The equation of the centre is perm st perihelion aud aphelion, and & maximum midway betwesn them. In the case of the
win i greatest value is nearly 1755 for the present, the sun getting altornately that smoant shead of, and belind, the position
it would cecupy if Ms metion were wniferm, (O, A, Vooog, Geseral detrowcmy. Edit. of 1880, p 124.)

Prof. Jucobi's, and our, o, 8, & (Table I, cols. 28, 24, 25) give . the distance of the moon frmm the sun, expressed in 10,000ths
af the unit of 360°; & the moon's mean apomaly; ¢ the sn's men soomaly; the two last expressed in 1000ths of the unit afl
#80% The reapective equations of the cemtre are given in Tables YL =ad VII. [H 8]

5 =The eeliptic slightly and very slowly shifts its position smony the sturs, thos sltering the lstitudes. of the stars and the mgle
between fhe ecliptic anl equator, i, the obliguity uf the ecliptic. This obliquity is st present aborit 24 les= than i was 3000 years s,
and it & still decressing shoot half s secvnd & yoar. It in computed that this diminntion will continne for uhout 15,000 years, reduoring
the obliqaity to 234, whm it will begin to incrense. The whole chunge, arcarding to Lairange, can nover exceed sbout 17 2'on
side of the mesn® (0. A Young Gemera! driromomy, p. 188

each
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in AD. 1900 as 23" 17'08"03. The various yearlengths for A.D. 1900, as calculated by present
standard authorities, are as follow:
d. k. . 5
Mean Sidereal solar year 365 6 . o 0.29
Do. Tropical do. 365 5 48 45.37
Do. Anomalistic do. 365 6 13 48.01
16. Kalpa. Makiyuga, Yuga. Fulian Period, A Falpa is the greatest Indian division of
time. It consists of 1000 makdyugas. A makiynga is composed of four yugas of different lengths,
named Krita, Treti, Dvapara, and Kali. The Kali-ynga consists of 432,000 solar years. The Dva-
para yuga is double the length of the Kali. The Tretd-yuga is triple, and the Krita-yuga quadruple of
the Kali. A mahiyuga therefore contains ten times the years of a Kaliyuga, viz., 4,320,000.
According to Indian tradition a kalpa is one day of Brahman, the god of creation. The Kali-
yuga is current at present; and from the beginning of the present kalpa up to the beginning
of the present Kaliyuga 4567 times the years of a Kaliyuga have passed. The present Kali-
yuga commenced, according to the Sirya Siddiianta, an authoritative Sanskrit work on Hindu
astronomy, at mudnight on a Thursday corresponding to 17th—18th February, 3102 B.C., old
style; by others it is calculated to have commenced on the following sunrise, viz., Friday, 18th
February. According to the Sizya and some other Siddkintas both the sun and moon were, with
reference to their mean longitude, precisely on the beginning point of the zodiacal sign Aries, the
Hindu sign Mesha, when the Kali-yuga began. ;
European chronologists often use for purposes of comparison the ‘Julian Pedod' of 7980
years, beginning Tuesday 1st January, 4713 B.C. The, 18th February, 3102 B.C., coincided
with the 588 .466th day of the Julian Period.
17. Siddhanta year-measurement, The length of the year according to diffcrent Hindu
authorities s as follows:

Siddbhntas. Hindu reckoming. Baropean recknning,

dmpn.  gh e v pra vl | dsga B med. e #
The Vedbiige Jystishs . . . - . ., . ..., .. 68 © 0D 0O 0 @ 0 0 0
The Parifmahn Siddhiinta 1 * rkEa B Al 385 821 26 O 0 Bes & 84 O
The Romaka ,, i B65 14 48 0 0 M3 5 By 12
The Taulisa? ,, s e 865 16 %0 0 a 365 6 12 0O
The original Siryn Siddhinta LT e I e B6s 15 31 M0 0 B85 6 12 B8
The Present Stryn, Visishthe, Sikalya-

Brahms, Romaks, & Soma Siddbdates] © - = - - 385 15 51 81 24 M5 0 12 34656
The fint Arya Siddbinia 2 (A. D, 499). o (885 15 81 15 0 |85 6 12 B0
The Brahma Siddhints by Brakmas-gupta (A. D.028) | 385 15 30 22 30 |86 & 12 ©
The serond Avya Siddbdnta . . . . . . . . . ., 385 16 81 17 6 |%g5 4 12 #0584
The Perlsarn Siddhiats & . . . . . ., .., 366 15 31 18 30 05 8 18 A6
Hijampiplikn s (A D 1oy, . . . 365 15 31 17 178|365 @ 12 30913

1. Generally np-e-kil;ul.m-nn:umiul Sunakrit work, called a Sidodfuts, treats of the subjeet theoretieally. A proetical work on astro-
nmmy besed o 8 Siddhinta i called in Sanskrita Karesas The Paitdmais and following three Siddddatas are not now extant, but nre alluded to
sod deseribed in the Pachasiddidntibd, o Kavans by Varlbamihirs, composcd in or aboul the Saka year 427 FAD, 503). (S.B. D)

2 Twu other Panfiin Siddidetar were known to Utpals (AL 606}, o well-known commentator of Varibamibire. The length
of the yesr in them wns the sume us that in the original Sirya Sidibdots. [5 B D]

! The duration of the year by the First Arya-Sidibinta is sobed in the interesting eh-unug:n-.;ﬂ Il' '

d81a63
These figures are to be read from right to Jef; thes—865, 15 31, 15 in Hindu notsiion of days, phatikils, ste (I obialned this
¢ The Pardiers Siddhints is vot now extaut 1t b described in the sommd frya Siddbdnis. The date of this Iatter is not
gives, but in my opiniva i i about AD. 930, [5. B D] f

¥ The Rijmmrigaka is o Karasa by King Bhojs. 1t is duted in the Saka yowr 064 expired, A.D. 1042, [§ B. D]
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It will be seen that the duration of the year in all the above works except the first three
approximates closely to the anomalistic year; and is a little greater than that of the sidereal year.
In some of these works theoretically the year is sidereal; in the caseof some ofthe others it cannot
be said definitely what year is meant; while in none is it to be found how the calculations were
made. It may, however, be stated roughly that the Hindu year is sidereal for the last 2000 years.

18. The year as given in each of the above works must have been in use somewhere
or another in India at some period; but at present, so far as our information goes, the year
of only three waorks is in use, viz., that of the present Sirya Siddluinta, the first Arya Siddhénta,
and the Rajamrigdika.

The Siddhantas and other astrongmical works.

19. It will not be out of place here to devole some consideration to these various astronomical
works; indeed it is almost necessary to do so for a thorough comprehension of the subject.

Many other Siddkdntas and Karanas are extant besides those mentioned in the above list. We
know of at least thirty such works, and some of them are actually used at the present day in making
calculations for preparing almanacks. ! Many other similar works must, it is safe to suppose,
have fallen into oblivion, and that this is so is proved by allusions found in the existing books.

Some of these works merely follow others, but some contain original matter. The Karapas
give the length of the year, and the motions and places at a given time of the sun, moon, and
planets, and their apogees and nodes, according to the standard Siddkdnta. They often add
corrections of their own, necessitated by actual observation, in order to make the calculations
agree. Such a correction is termed a Affa. Generally, however, the length of the year is not
altered, but the motions and places are corrected to meet requirements

As before stated, each of these numerous works, and consequently the year-duration
and other elements contained in them, must have been in use somewhere or another and at some
period or another in India. At the present time, however, there are only three schools of
astronomers known; one is called the Saura-paksha, consisting of followers of the present Sirya
Siddkdsta; another is called the Arya-paksha, and follows the first Arya Siddkanta; and the
third is called the Brakma-paksha, following the Rajampiganka, a work based on Brahma-

's Brakma Siddhanta, with a certain éfja. The distinctive feature of each of these schools
is that the length of the year accepted in all the works of that school is the same, though with
respect to other elements they may possibly disagree between themselves. The name Rajamyi-
ginka is not now generally known, the work being superseded by others; but the year adopted
by the present Brahma-school is first found, so far as our information goes, in the Rajamriganka,
and the three schools exist from at least A.D. 1042, the date of that work.

20. It is most important to know what Stddkintas or Karawas were, or are now, regarded
as standard authorities, or were, or are, actually used for the calculations of pafichangs (almanacks)
during particular periods or in particular tracts of country,? for unless this is borne in mind
we shall often go wrong when we attempt to convert Indian into European dates. The
sketch qhi:h follows must not, however, be considered as exhaustive. The original Sirya-

| Koresas and other practical works, containing talles based on one or sther of the Siddidatas, wre used for theso

aaleulations, (8. B D

4 The positions sud motions of the sun aud moon nnd their apogees must necessarily be fixed wud known for the correct saleo-
Iniion of & tithi, nakshaten, yogs o karsen. The length of the yesr is also sn important clément, snd In the smvatsam is governed
by ke movement of the plunet Jupiter. In the prescot work we are eoncerned chiefly with these six elements, vie, the s,
moon, their wpogess, the lengih of the yenr, and Jupiter, The sketch in the text is given chiely keeping in view theso clements.
When oue sutherity differs from swother in any of the first five of these wix elements the tithi as calealated by une will differ from
that derived from pother, (5. B D]
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Seddhdnte was a standard work in carly times, but it was superseded by the present
Stirya-Siddhinta at some period not yet known, probably not later than A.D. 1000, The
fist Arya-Siddkinta, which was composed at Kusumapura (supposed to be Patnd in Bengal),
came into use from AD. 499, ' Varihamihira in his Pofickesiddhintibd (AD. 5035) introduced
a bija to Jupiter's motion as given in the original Shrya-Siddhdnta, but did not take it into
account in his rule (ree Art. 62 delow) for calculating a samvatsara. Brahmagupta composed
his  Brakma-Siddhanta in A. D, 628. He was a native of Bhillamila (the present Bhinmil), 40
miles to the north-west of the Abu mountains. Lalla, in his work named Ddi-vriddiida, intro-
duced a #ija to three of the clements of the fist Arya-Siddkinta, namely, the moon, her
apogee, and Jupiter, re, three out of the six elements with which we are concerned. Lalla's
place and date are not known, but there is reason to believe that he flourished about A.D.638.
The date and place of the second Arre-Siddkinta are also not known, but the date would
appear to have been about A.D. g50. It is alluded to by Bhiskardckirya (A.D. 1150), but does
not seem to have been anywhere in use for a long time, The Ryawrigdtks (A.D. 1042)
follows the Brakma-Siddkinta,® but gives a comrection to almost all its mean motions and places,
and even to the length of the year. The three schools—Saura, Arya and Brihma —seem to have
been established from this date if not earlier, and the Brafmwa-Siddhinta in its orginal form
muest have then dropped out of use. The Karapa-prabida, a work based on the first Arya-
Sididkinta as corrected by Lalla's blja, was composed in A.D. 1092, and is considered an authority
even to the present day among many Vaishpavas of the central parts of Southern lndia, who
are followers of the Arye-Siddkinta. Bhiskarichirya's works, the Siddhkdnta Siromani (A.D. 1150)
and the Karama-Kuttrhala (A.D. 1183) are the same as the Réfamriniida in the matter of the
calculation of a pafiching. The Vikkya-Karana, a work of the Arya school, scems to
have been accepted as the guide for the preparation of solar pafdchings in the Tamil and
Malayilam countries of Southern India from very ancient times, and even to the present day
either that or some similar work of the Arya schoal is so used. A Karaga named Bhdsoarf was com-
posed in A.D. 1099, its birthplace according to a commentator being Jagannitha {or Purl) on the
east coast. The mean places and motions given in it are from the original Sirve-Siddkanta as
corrected by Varihamibira's bija, * and it was an authority for a time in some parts 6f Northern
India, Vivilila Kochchanna, who resided somewhere in Telingana, composed a Karapa in 1208 A.D.
He was a strict follower of the present Sirya-Siddkdmta, and since his day the latter Sidd-
‘hiinta has governed the preparation of all Telugu lunisolar calendars. The Makaranda, another
Karapa, was composed at Benares in A.D, 1478, its author following the present Siryae-Siddhénta,
but introducing a bija. The work is extensively used in Northern Indin in the present day for pafichinga
calculations, Bengalis of the present day are followers of the Saura school, while in the western parts of
Northern India and in some parts of Gujarit the Brihma schoolis followed. The Graka-fighava,
a Karagpa of the Saura school, was composed by Ganesa Daivjfia of Nandigrima (Nindgim),
a village to the South of Bombay, in A.D. 13520, The same author also produced the Spikas
and Laghutsthichint@mayss in A.D. 1525, which may be considered as appendices to the
Grakalighava. Ganesa adopted the present Sirye Siddhinta determinations for the length of

T It i mot ko be understood {hat 53 soon m a slandard work comes into we it predecessars g0 out of e from all purts of
the country. There is direet rridence (o show that the original Sdrpo-Siddidats was in we 1l 4. D, 685, he duie of the Klewds.
bhddys of Brabmagupts, {svogh evidently oot in all parts of the eountry. [S. B. D]

T Whenever we allode hﬂ;m%"ﬂd—&#&h"hm-:mﬁ-%hﬂw

? Ost of the wix eluments alluded 1o is uote | ou the last puge, only Jupiter hes this blje The prosent Sbyu-Siddhdute
bad andenbiedly come mio use before the dite of the Bhderasl [3 B D,
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the year and the motions and places of the sun and moon and their apogees, with a small
correction for the moon's place and the sun's apogee; but he adopted from the Arya Siddidnta
as corrected by Lalla the figures relating to the motion and position of Jupiter,

The Grakalighava and the Laghutithichintimani were used, and are so at the present
day, in prepanng pafichings wherever the Mahrathi language was or is spoken, as well as in
some parts of Gujarit, in the Kanarese Districts of the Bombay and Madras Presidencies, and

l in' parts of Haidaribid, Maisir, the Berars, and the Central Provincés. Mahratha residents in
Nnrﬂ_lmu India and even at Benares follow these works.

. It may be stated briefly that in the present day the first drya-Siddhinta is the
nuﬂ:pr&y in the Tamil and Malayilam countries of Southern India;' the Brihma-paksha
obtains in parts of Gujarit and in Rijputina and other western parts of Northern India: while
in almost all other parts of India the present Sirya-Siddhinta is the standard authority. Thus
it appears that the present Sivya-Siddhinta has been the prevailing authority in India for many
centuries past down to the present day, and since this is so, we have chiefly followed it in this work. 2

The bija as given in the Makeranda (A.D. 1478) to be applied to the elements of the
Strya-Seddkinta is generally taken into account by thedater followers of the Sirya-Siddkdnta,
but is not met with in any earlier work so far as our information goes. We have, therefore,
introduced it into our tables after A.D. 1500 for all calculations which admit of it. The blja of the
Makaranda only applies to the moon's apogee and Jupiter, leaving the other four clements unafiected.

Further details. Contents of the FPaichadga,

22, The Imdian Zodiac. The Indian Zodiac is divided, asin Europe,into 12 parts, each of
which is called a @7 or “sign”. Each sign contains 30 degrees, a degree being called an aniefa. Each
aisa is divided into 6o falis (minutes), and each kali into 60 wikalds (seconds). This sexapesimal
division of circle measurement is, it will be observed, precisely similar to that in use in Europe.?

' 23. The Sankrinti. The point of time when the sun leaves one zrodiacal sign and enters another
is called a swidrint. The pericdd between one safkrinti and another, or the time required for
the sun to pass completely through one sign of the zodiac, is called a sawra mdsa, or solar
month. Twelve solar months make one solar year, The names of the solar months will be
found in Table [., Part ii, and Table M1, col. 5. A sankrinti on which a solar month commences
takes its name from the sign-name of that month. The Mesha sadkrinti marks the vernal equinox,

moment of the sun's passing the first point of Aries. The Karka sankranti. three solar
months later, is also called the dadshindyena (“southward-going™) saidrinsi; it is the point of
the summer solstice, and marks the moment when the sun turns southward. The Tuld safkrinti,
three solar months later, marks the autumnal equinox, or the moment of the sun’s passing the
first point of Libra. The Makara sankrianti, three solar months later still, is also called the
uilardyana seibranti (* porthward-going "), It is the other solstitial point, the point or moment
when the sun turns northward. When we speak of “sankrintis " in this volume we refer always to the
Rirayama sanbrantis, e, the moments: of the sun’s entering the zodiacal signs, as calculated
in sidereal longitude—longitude measured from the fixed point in Aries— taking no account of the
anniml precession of the equinoxes—{mrayana = * without movement ', excluding the precession of the

mhﬂtml—-cyum—pmuh}, But there is nlso in Hindu chronology the sdyana saikrinti (sa-ayana—=* with
! W i probable that the St frye-Siddidete wes the standard wnthority for Seath Todine solir reckssing from (he erliest
times, Bu-ltbuwmum-dhnqummanimﬂ.hn:mmlmmmﬂmimwwan
In-_uﬂ:r standird. 5. B, D]
’Wh_hlﬂ*lhﬂrnﬂlﬁpudqam !imhmﬂmm-gwmmh
and the Firsl rya-Sidid intas. ¥ See mute 1, p 2 sbove [B. 5]
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movement ', including the movement of the aposg points), fe., a safkrinti caleulated according to
tropical longitude—longitude measured from the vernal equinox, the precession bemng taken into
account.  According to the present Sfrya-Siddhinta the sidereal coincided with the tropical signs
in K. Y. 3600 expired, Saka 421 expired, and th:mnualpremnn:s,.; By almost all other authori-
ties the coincidence took place in K, Y. 3623 expired, Saka 444 expired, and the annual precession is
(1') one minute. (The Siddhinmta Siromans, however, fixes thiscoincidence as in K. Y. 3628), Taking
either year as a base, the difference in years between itand the given year, multiplied by the total
amount of annual precession, will shew the longitudinal distance by |which, in the given year,
the first point of the tropical (sdyana) sign precedes the first point of the sidereal [mirayana) sign.
Professor Jacobi (Epig. Mmd., Vol I, p. 422, Art. 39) points out that a calculation should be made
“whenever a date coupled with a sankrinti does not come out correct in all particulars. Foritis
possible that a sdyewe sankrinti may be intended, since these sankrintis too are suspicious moments.”
We have. however, reason to believe that siyana sankrantis have not been in practical use for the last
1600 years or more. Dates may be tested according to the mule given in Art. 160 (a).

It will be seen From cols, 8 to 13 of Table I., Part ii, that there are two distinct sets of
names given to the solar months. One, set is the set of zodiac-month-names (“ Mesha" etc.), the
other has the names of the lunar months. The zodiacsign-names of months evidently belong to
a later date than the others, since it is known that the names of the zodiacal signs themselves
came into use in India later than the lunar names, “ Chaitra” and the rest.' Before sign-names
came mto use the solar months must have been named afier the names of the lunar months,
and we find that they are so named in Bengal and in the Tamil country at the present day.®

24. Lemgth of months. It has been already pointed out that, owing to the fact that the
apparent motion of the sun and moen is not always the same, the lengths of the lunar and solar months
vary. We pgive here the lengths of the solar months according to the Sirya and Arya-Siddhintas.

! My preseut wpinion 1a that the sodiscalsign-nsmes, Weaks, etr., bogun to b wed in Tndin betwesi T00 RO and 300 B,
nt esriier than the formee or htsr than the latter. T2 B D)

S will be ween ihut that the Bemgal uames differ from the Tami] snes The mme soler month Mesks, the first of the vear, ju
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For calculation of the length by the Sirye-Siddhdnta the longitude of the sun's apogee is taken
as 77" 16', which was its value in A. D, 1137, date about the middle of our Tables, Even if its value at
our extreme dates, r.e., either in A.D. 300 or 1900, were taken the leagths would be altered by
only one pala at most. By the Arya-Siddkinta the sun's apogee is taken as constantly at 78!

The average (mean) length in days of solar and lunar months, and of a lusar year is as follows:

Sterya-Siddhkanta Modern science
Solar month (Jy of & sidercal year) 30.438229707 30.438030.
Lunat month . . . - + &+ = = 20.5 30587046 20.530588.
Lunar year (12 lunations) . - . . 354-36703535 354.367056.

25, Adhika misas. Calendar used. A period of twelve lunar months falls shart of the
solar year by about eleven days, and the Hindus, though they use lunar months, have not disre-
garded this fact; but in order to bring their year as nearly as possible into accordance with the
solar year and the cycle of the scasons they add a lunar month to the lunar year at certain
intervals. Such a month is called an adiséa or intercalated month. The Indian year is thus
either solar or luni-solar. The Muhammadan year of the Hijra is purely lunar, consisting of twelve
lunar months, and its initial date thercfore recedes about cleven days in cach year. In
juni-solar calculations the periods used are tithis and lunar months, with mtercalated and suppressed
months whenever necessary. In solar reckoning solar days and solar months are alone used.
In all parts of India luni-solar reckoning is used for most religious purposes, but solar reckoning
is used where it is prescribed by the religious authorities. For practical civil purposes solar
reckoning is used in Bengal and in the Tamil and Malayilam countries of the Madras Presi-
dency; in all other parts of the country luni-solar reckoning is adopted.

26, Truc and mean sankrantis. Sodkya. When the sun enters one of the signs of the
sodiac, as calculated by his mean motion, such an entrance is called a mean sankrinti; when
he eaters it as calculated by his apparent or true motion, such a moment is his apparent or
true ! saikrinti. At the present day true sankrantis are used for religious as well as for

alled Faiidihe i Bengnl und Sitfirmi (Chaitra) bu the Tamil country, Vaiskkha being the spooud maonth o the south. Thoavold con-
fusion, thersfiry, wn tse anly the sgn-sames (Mesba, rtc.) in framing aur Tules.

1 The lengihe of months by the Arpa-Siddhdnts here given are smmewhat Aiffarunt fram thowe given by Warren.  But Warpen seoms
to hmve taken the bomgitode of the sim'sapoge by ihe Swrva-Siddhinda in raleulnting the durstirn of mortbs by the Arye-Siddhdala, which
is woong.  He seems alse to have inken into socount the edars, * (S0 his Kif's Ssabulits, p. 11, art. 8, p 22, explastivn of Toble
111, line &, aad p, 8 of the Tobler). Te has nsed the aywediia (the uniformly increming ere between the puint of the vernal
wquinox each yesr aud the fxed point in Arjes) which bs pequired for findiug flie chara in exlonlating the lengihs of monlks The
ke 18 oot the sam at- the beginning of swy glven wlee mosth for all pluces or for all yrar flence it is wrong to use it for
geneenl rales sml. falle The imevumey of Warpen's lingthe of sotar momths nernnling tn the Sarpe-Siddadnta roquives no elaborute
proaf, for they are prastically the same w8 these given by him secoriding Lo the .{q-d-.‘fidiﬂnk.mtlthiﬁil ranaat be the e
ia aeifoevident to all whe bave amy experiemoe of the twe Siddddutes. (5 B D]

* The chera—" The fime ol rﬁ:;q[nhﬂmlyhﬂ:hmmdhuhﬁnuﬂhumhem:ilmww#muﬂim
Actually this is ool the cass for sny locality not on the eguutor, aud the chare s (ha correetion mguired in consequenee, s, the
‘xons. o defoet from gix houm, of tha time betwean rising aadl resching the meridinn The name is slin spplisd to the oclestial
nre deseribed in this time"

2 The Sauskeit word for =mean" fa sy, and (hat fur troe” or Yapparent ' i.mu._f-.m-md--Mjm.'mv#u'
wee spplied 10 many ngiethes of thoe and epaee; ae for instanee, gati {mntion), bhdpe (Jmgritnde), smbndals, mrdan (messire of Forkons
ing) and ddle (Hme). In the Fuglish Kuutieal Almiinse the word “npparent™ T meed fo cover sttt ull enaes white Vhe Saoelorit
wonl apesdfs would be applicd, the wornd *tros” bang snnotimen, but mrely, ased, ** Apparet,™ therefors, is Uhe Test word to nae in T
opinkin ; ied we heve wloptsl it promineotly, in spite of the fet that previim writees va- Hinda Anronomy torve chielly ueed the
wurd “m"hh:--f-ﬂnlhﬁwluthuuuninguﬂhmﬂu'wwut"ﬂ"m"hlili&mm“.

to Indinn Astromsmy, snd we have thecelore asel the two wopls =8 aynonyma. (B0 DL]
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cvil purposes. In the present position of the sun’s apogee, the mean Mesha sankrinti takes
place after the true sankranti, the difference being two days and some ghatilas: This difference
8 called the jodhya. [t differs with different Siddiinsas, and is not always the same even by
the same authority., We have taken it as zd. 1ogh. 14p. 30vipa. by the Sirye-Siddidnsa,
and 2d. Sgh s51p t3vipa by the ArpaSidikinta The corresponding notion in modern
European Astronomy is the equation of time. The dodhya is the number of days required by
the sun to catch up the equation of time at the vernal equinox.

27. It must be remembered that whenever we use the word “saskrinti " alone, (e.g., “the
Mesha-sankrinti ') the apparent and not the mean nirayana sankrinti is meant.

28. The beginning of a solar month. Astronomically a solar month may begin, that is
a sankrinti may occur, at any moment of a day or night; but for practical purposes it would
be inconvenient to begin the month at irrcgular times of the day. Suppose; for example, that
a Makara-sankrinti occurred 6 hours § minutes affer sunrise on 2 certain day, and that two written
agreements were passed between two parties, one at 5 hours and another at 7 hours afler sun-
rise. If the month Makara were considered to have commenced at the exact moment of the
Makara-sankrinti, we should have to record that the first agreement was passed on the last
day of the month Dhanus, and the secand on the first day of Makara, whereas in fact both were
executed on the same civil day, To avoid such confusion, the Hindus always treat the beginning of the
solar month as occurring, civilly, at suarise. Hence a vanation in practice.

(1) ra) In Bengal, when a sankrinti takes place between sunrise and midnight of a civil day

the solur month begins on the following day; and when it occurs after midnight the month begins

on the next following, or third, day. I, for example, a sankrinti occurs between sunrise and midnight
of a Friday, the month begins at sunrise on the next day, Saturday; but if it takes place after mid-
might of Friday ! the month begins at sunrise on the following Sunday, This may be termed the
Bengal Rule. (8) In Orissa the solar month of the Amli and Vilayati eras begins civilly on the same
day as the sankrinti, whether this takes place before midnight or not. This we call the Orissa Rude.

(2} In Southern India there are two rules. (a) One is that when a safkvinti takes place
after sunrise and before sunset the month begins on the same day, while if it takes place after
sunset the month begins on the following day; if, for example, a sankrinti occurs on a Friday
between sunrise and sunset the month begins on the same day, Friday, but if it takes place
at any moment of Friday night after sunset the month begins on Saturday.! (3 By another rule,
the day between sunrise and sunset being divided into five parts; if a sankrinti takes place
within the first three of them the month begins on the same day, otherwise it begins on the
following day. Suppose, for example, that a sankrinti occurred on a Friday, seven hours after sun-
rise, and that the length of that day was 12 hours and 30 minutes; then its fifth part was 2 hours
30 minutes, and three of these parts are equal to 7 hours 30 minutes, As the sankrinti took place
within the first three parts; the month began on the same day, Friday; but if the sankrinti had
occurred 8 hours after sunrise the month would have begun on Saturday. The latter @) rule is
observed in the North and South Malayilam country, and the former /) in other parts of
Southern India where the solar reckoning is used, viz, in the Tamil and Tinnevelly countries, *
We call a. the Tawmil Rule: b the Malabar Rule.

1 Bemember that the week-dxy |s connted from sunrie (o sunrise

: Brown's Zplemevie follows this rule throughmit in fxing the date srresponding o lat Meha, snd conseqnently his solar
dates wre often wrokg by soe diy for thess tradts whers the £ 0 rale s in eee

0 1 deduced the Bengl rule from s Calentts Pafichlay for Ssks 1778 (AD. 1854—35) In my posssssion, Afterwards | was
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2. Pasichings. Before proceeding we revert o the five principal articles of the paniching.
There are 30 fithis in a lunar month, 15 to each fortnight. The latter are generally denoted by the
ordinary humerals in Sanskrit, and thesc arc used for the fifteen tithis of each fortnight. Some tithis
are, however, often called by special names. In pafchings the tithis are generally particularized |
by their appropriate numerals, but sometimes by letters. The Sanskrit names are here given. !

- | o,
= Sanskrit Numes, Vulger Namss. tg Bamakrit Numes Valger Numes,
= =

L | Pestiped, Pratipadi, 9 | Navem!

! Piuird, Pldynmi

3 |Dvithyh . .-, .- Bl Vidign 10 | Dagsml

3 [l oL s Tijs, Tadi 11 | Bkidal

4 | Chmturihl . . . . . | Chomih, Chesiki | 12 Dvldnél . -+ . & - | Biirea

| Padchuml | &8 | Tyl . o . . - | Terw

B | Shashihl. = . . Bath 14 | Chatordsi

T | Buptann 16 | Phrpimi. Panrgimi - | Pandes, Panoomi

: Elnmm.?d:w
& | Ashiam w vy, Thrin,
| Paiichadsd]

The numeral 30 is generally applied to the amdndsyd (new moon day) in pafichifgs, even in
Northern India where according to the plimimanta system the dark fortnight is the first fortnight of the
month and the month ends with the moment of full moon, the amidvasyad being really the 15th tithi.

30. That our readers may understand clearly how a Hindu paiching is prepared and
what information it contains, we append an extract from an actual pafichang for Saka 1816,
expired, A, D. 1804—0s, published at Poona in the Bombay Presidency. ?

eorrobuerated by information kisdly sest to me from Hawrmb by Mr, G. A. Grizson through Dr. Fleet. Tt wia alio amply corrabornted
by & s of Bengsl Chronelagieal Tbles for A.D. 1832, published wader the suthority of the Caleatin High Conrt, a eopy of which
waa smst to me by Mt Sewil T wwe the Oriss Bule to tbe Chironological Tablen published by Girishchandrn Tarkilankar, whe
follsrws, the Orism Court Tebles with regard 1o the Amii sud Vilayati yeass in Orizss. Dy, J, Hurpess, ko o sobe ln Mr, Krishussvimi
Naidi's *Sondd Jadian Chrowplogical Todia®™ elited by Mr Sewell, gives the £7g) Rulo as in uee in iko North Malsyllsw conntry,
tut 1 do mot kopw whad hls swtherity W, Immmn'ﬁ:ﬂuiﬁm;plﬁﬂlli:pihl‘ll’ﬂt’fljmkhii use there,
atl the fact ia corrobersted by Warrne's Kifa Spidniile; 1 sscertsined alsa frum some Banth Malayllsm pafichldus published st Cuchin
endl Trevandtrun, and froos & Nerth Mulazilam paicbling published at Culicut. that the @ (3) rule is fllowed there (5. B. D]

Nutwithatanding all this 1 bave no cerais’ gusrantes thas these uro the only rules, or thai they are invarmbly followed in
the trocts mesthmal  This | fiad foom o Tamil soler pafichiiiig for Suka 1915 eurrent, poblished at Madms, and from o Teluge
lumi-solsr pofichifig for Saka 1109 expired, slso published =t Mudme, i which the solar months als see gives, that the ruli olserved
fe fhat “when » mikriati oorurs between sunrim and miduight the month begios an the same duy, otherwist ou the fllowing day",
thes differing from all tie fiur rales given above. This varyizg fifih rulo sguin is followed for all selsr months of the Vilayuti yeat
i given in the shove-mentioned Bengal Chronelogoal Tubles fur 1588, and by ity use the mumth regulacly begine vue duy in advance
of the Benglli month. Ilﬂ-d:thtnh:hm&mhymiammim:piﬁlﬁp.ﬁlum-t-hh*zﬂum-ﬁhhﬁ
may ooear, thy menth begine ﬂlhmh;;hum:hmfﬂ:uﬁhmrmm. The rabm moy be farther classifinl
ua (L. a) fhe widwight ruie (Bongal), (1. §) any ftime rule (Orisa), (3 a) fhe ssseet rule (Tamil), (2.8) the affernvon rale (Malabar).
'ﬂllm&iltﬂjdhwm&mﬂﬂ-m-nﬁﬂydm“!ﬁnﬂk. T emnnst my for how memy years
pust the Tules now in wse in the several proviness have boeu in forve and effact

An inseription ot Kagpaglie, & village 5 milrs sorth of Selraiigam asar Trickinapaly (eee Epigraph. Indic., vol. [11.p. 10, date No. V',
aite B, wad . §), it datnd Tossdsy the thirtoenth tithi of the bright forcuight of Scdveua |y the yuue Prajipatl, which eorraspinded with
the ith duy of ibe (weler) memih Adi (Rarke) From oiber saurces the yesr of this dafe is known te be A D, 1371 ; and on
curchilly. ealenlating 1 find that the dny ewrnsponds with the Elet July, ued that the Karks saflkrinti took place, by the frys-Siddidnta,
5a the 87th Juwe, Ssturdsy, sbortly belare midnight. Vrom kis it follows that the manth Adi begun civilly on the 25th June, and
thal one w&lulh:dlhmmdpmntinuhﬁmlhuhﬁnmhmhﬂinkimpﬂjinu. 187L [5. A B

We conact enumerste the velger or populer numes which obiain i a1} parts of Tudis, and it is ot neesssary that wo shonld dow,

Thin s s ordieary padichoig in daily e ]impﬁpﬂh.}ﬂfﬂ'ﬂlﬁhﬁlﬂﬂ'ﬁﬁﬂrﬂdﬁbﬂnﬂ;ﬂqﬂl-
fighehisfimesi. 45 B 1]
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The above extract is for the aminta month Bhidrapada or August 31st to September 2gth,
1894. The month is divided into its two fortnights. The uppermost horizontal column shews that the
first tithi, “pratipadd"’, was current at sunrise on Friday, and that it ended at 43 gh. 50 p. after
sunrise, The moon was 12 degrees to the east of the sun at that moment, and after that the
second tithi, “dvitlya"”, commenced. The nakshatra Pirva-Phalguni cnded and Uttara-Phalgunl
commenced at 40 gh. 16p. after sunrise. The yoga Siddha ended, and Sidhya began, at 31 gh. 22 p.
after sunrise: and the karana Kirhstughna ended, and Bava began, at 16 gh. 30 p. after sunrise.
The moon was in the sign Sitiha up to 15 gh. after sunrise and then entered the sign Kanya.
The length of the day was 30 gh. 359 pa. (and consequently the length of the night was 29 gh.
{ pa). The solar day was the 16th of Simha,! The Muhammadan day was the 29th of Safar,
and the European day was the 3ist of August. This will explain the bulk of the table and
the manner of using it.

Under the heading “other particulars" certain festival days, and some other information
useful for religious and other purposes, are given. To the right, read vertically, are given the
places of the sun and the principal planets at sunrise of the last day of cach fortnight in signs
degrees, minutes, and seconds, with their daily motions in minutes and seconds. Thus the
figures under “sun" shew that the sun had, up to the moment in question, travelled through
4 signs, 29 degrees, 27 minutes, and g seconds; e, had completed 4 signs and stood in the 5th,
Siritha,—had completed 29 degrees and stood in the 3oth, and so on;and that the rate of his daily
motion for that moment was 58 minutes and 30 seconds. Below are shown the same in signs
in the horoscope. The akargama, here 34—227, means that since the epoch of the Grakalighava?
{.¢., sunrise on aménta Philguna krishpa joth of Saka 1441 expired, or Monday 1gth March, A.D.
1520, 34 cycles of 4016 days each, and 227 days, had elapsed at sunrise on Saturday the 15th
of the bright half of Bhidrapada. The horoscope entries are almost always given in pafichangs
as they are considered excessively important by the Hindus,

31. Tithis. and solar days. Solar or civil days are always named after the week-days, and
where solar reckoning is in use are also counted by numbers, eg., the ist, 2nd, etc, of a named
solar month. But where solar reckoning does not prevail they bear the names and numerals of
the corresponding tithis. The tithis, however, beginning as they do at any hour of the day, do
not exactly coincide with solar days, and this gives rise to some little difficulty. The general
rule for civil purposes, as well as for some ordinary® religious purposes for which no particular
time of day happens to be prescribed, is that the tithi current at sunrise of the solar day
gives its name and numeral to that day, and is coupled with its week-day. Thus Rhidrapada
fubla chaturdaii Swkravira (Friday the 14th of the first or bright fortnight of Bhidrapada) is
that civil day at whose suarise the tithi called the 14th Sukla is current, and its week-day is
Friday. Suppose a written agreement to have been executed between two parties, or an ordinary
religious act to have been performed, at noon on that Friday at whose sunrise Bhidrapada Sukla chatur-
dadl of Saka 1816 expired was current, and which ended (see he table) 5 gh. 18 p., (about
2 h. 7 m.) after sunrise, or at about 8.7 am. Then these two acts were actually done after the
chaturdasl had ended and the piirpimé& was current, but they would be generally noted as having been
done on Friday $ukla chaturdadl. It is, however, permissible, though such instances would be

1 Bolar dwys are oot given in Bombay pafichliigs, bul[h.!udslumlthmhmhmpl:hthﬂinﬂn Some estries
sctually printed in the pafichdiy sre not very wseful and sre consequently omitiel in the extract [&B_I}_] i

? The sum fotal of days that have clspsed sinceany other standerd epoch is sloo called the whorpma. Fori
gana from the leginning of the presest kaliywe is in constant we, m'udﬂﬂﬂl“mumlimddm‘.' wt lnatuias, the sher-
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rare, to state the date of these actions as “Friday piimimi;" and sometimes for religious pur-
poses the date would be expressed as “chaturdasl yukta pirpimi"” (the r4th joined with the pir-
nimd). Where, however, successive regular dating is kept up, as, for instance, in daily transactions
and accounts, a civil day can only bear the name of the tithi current at its sunrise,

Some religious ceremonies are ordered to be performed on stated tithis and at fixed times of
the day. For example, the worship of the god Ganefa is directed to take place on the Bhidra-
pada Sukla chaturthi during the third part /madhkyikna) of the five parts of the day, A Sriddha,
a ceremony in honour of the pirrés (manes), must be performed during the 4th (apardina) of
these five periods. Take the case of a Brihmana, whose father is dead, and who has to perform
a Sraddha on every amivisyd. In the month covered by our extract above the amivasya is current
at sunnise on Saturday, It expired at 11 gh. 4o p. after sunrise on Saturday, or at about 10.40 a.m.
Now the aparihna period of that Saturday began, of course, later than that hour, and so the
amivisyi of this Bhidrapada was current during the aparihna, not of Saturday, but of the previous day,
Friday. The ériddha ordered to be performed on the amivasyd must be performed, not on
Saturday, but on Friday in this case. Again, suppose a member of the family to have died on this
same Friday before the end of the tithi krishna chaturdaél, and another on the same day but
after the end of the tithi. A $riddha must be performed in the family every year, according
to invariable Hindu custom, on the tithi on which each person died. Therefore in the present
instance the &rdddha of the first man must be performed every year on the day on which
Bhidrapada krishpa chaturdaél is current, during the apardhpa; while that of the second must
take place on the day on which the amivisyd of that month is current during the aparihpa,
and this may be separated by a whole day from the first. Lengthy treatises have been written
on this subject, laying down what should be done under all such circumstances. !

At the time of the performance of religious ceremonies the current tithi, vara, and all other
particulars have to be pronounced; and consequently the tithi, nakshatra, etc., so declared may
differ from the tithi, etc., current at sunrise. There is a vrata (observance, vow) called Sasidasiia-
nasana-chaturthl, by which a man binds himself to observe a fast on every krishpa chaturthi up
to moonrise, which takes place about g p.m. on that tithi, but is allowed to break the fast afterwards.
And this has of course to be done on the day on which the chaturthiis current at moonrise. From
the above extract the evening of the 18th September, Tuesday, is the day of this chaturthl, for
though the 3rd tithi, tritlyi, of the krishpa paksha was current at sunrise on Tuesday it
expired at g gh. 35 pa. after sunrise, or about g.50 a.m. If we suppose that this man made a
grant of land at the time of breaking his fast on this occasion, we should find him dating
his grant “krishpa chaturthi, Tuesday,”-though for civil purposes the date is krishna tritiyd,
Tuesday.

The general rule may be given briefly that for all practical and civil purposes, as well as
for some ordinary religious purposes, the tithi is connected with that week-day or solar day at
whose sunrise it is current, while for other religious purposes, and sometimes, though rarely,
even for practical purposes also, the tithi which is current at any particular moment of a solar
day or week-day is connected with that day.

32, Adkika and kskava tithis. Twelve lunar months are equal to about 354 solar days
(see Art. 2¢ above), but there are 360 tithis during that time and it is thus evident that six tithis
must somehow be expunged in civil (solar) reckoning. Ordinarily a tithi begins on one day and

1 The Nirpagarindiu is oue of these suthorative works, and is ip general use at the present time in moat parts of India.
2
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ends on the following day, that is it touches two successive civil days. It will be seen, however,
from its length (Art. 7 above) that a tithi may sometimes begin and end within the limits of
the same natural day; while sometimes on the contrary it touches three natural days, occupying
the whole of one and parts of the two on each side of it

A tithi on which the sun does not rise is expunged. It has sustained a diminution or
loss (kskaya), and is called a kshaya tithi. On the other hand, a tithi on which the sun rises
twice is repeated, It has sustained an increase (oriddhs/, and is called an aediika, or added, s2hs.
Thus, for example, in the pafichifng extract given above (Arf. j30) there is no sunrise during .
krishna saptami (7th), and it is therefore expunged. Krishna shashthl (6th) was current at sunrise on
Friday, for it ended 16 palas after sunrise ; while krishna saptamlbegan 16 palas after that sunrise and
ended before the pext sunrise; and krishna ashtami (8th) is current at sunrise on the Saturday.
The first day is therefore named civilly the (6th) shashthi, Friday, and the second is named (8th)
ashtami, Saturday ; while no day is lelt for the saptaml, and it has necessarily to be expunged
altogether, though, strictly speaking, it was current for a large portion of that Friday. On the
other hand, there are two suorises on Bhidrapada sukla trayédasi (Sukla 13th), and that tithi
is therefore repeated. It commenced after 56 gh. 44 pa. on Tuesday, 7 e., in European reckoning
about 4.20 a.m. on the Wednesday moming, was current on the whole of Wednesday, and
ended on Thursday at 1 gh. 23 pa. after sunrise, or about 6.33 am. It therefore touched the
Tuesday (reckoned from sunrise to sunrise) the Wednesday and the Thursday; two natural civil
days began on it; two civil days, Wednesday and Thursday, bear its numeral (13); and therefore
it i5s said to be repeated. !

In the case of an expunged tithi the day on which it begins and ends is its week-day.
In the case of a repeated tithi both the days at whose sunrise it is current are its week-days.

A clue for finding when a tithi is probably repeated or expunged is given in Art. 142.

Generally there are thirteen expunctions (#skayas) and seven repetitions (oriddidt) of
tithis in twelve lunar months.

The day on which no tithi ends, or on which two tithis end, is regarded as inauspicious,
In the panchifg extract above (Ar. jo) Bhidrapada $ukla trayodadi Wednesday, and
Bhidrapada krishna shashthi, Friday (on which the saptami was expunged), were therefore
inauspicious,

33 It will be seen from the above that it is an important problem with regard
to the Indian mode of reckoning time to ascertain what tithi, nakshatra, yoga, or karana was
current at sunrise on any day, and when it began and ended. Our work solves this problem
in all cases. a

34. Variation on account of longitude. The moment of time when the distance between
the sun and moon amounts to 12, or any multiple of 12, degrees, or, in other words, the moment
of time when a tithi ends, is the same for all places on the earth’s surface ; and this also applies to
nakshatras, yogas, and karapas, But the moment of sunrise of course varies with the locality,
and therefore the ending moments of divisions of time such as tithis, when referred to sun-
rise, differ at different places. For instance, the tithi Bhidrapada sukla pirnima (see above Art. 30)
ended at Poona at 8 gh. 11 pa. after sunrise, or about 9.16 am. Ata place where the sun
rose 1 gh. earlier than it does at Poona the tithi would evidently have ended ope ghatiki later,
or at 9 gh 11 pa. after sunrise, or at about 940 a.m. On the other hand, at a place whm-:r

1 Any wesertions or definitioms by previons writes on Hindo Chronology or Astrog
; 3 : oy ety o the above definilions
and essmples ame certainly erronecis, and dor to misapprebension 3 B 1J
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the sun rose 1 gh. later than at Poona the tithi would have ended when 7 gh. 11 pa. had
clapsed since the sunrise at that place, or at about 8.52 a.m.

. 35. For this reason the expunction and repetition of tithis often differs in different local-
ities. Thus the nakshatra Pirvishadha (see pasfiching extract Are. j0) was 58 gh. 11 pa. ! at Poona
on Sunday, sSukla 1oth. At a place which is on the same parallel of latitude, but 12
degrees eastward, the sun rises 2 gh. earlier than at Poona, and there this nakshatra ended
(58 gh. 11 pa. 4-2 gh=) 60 gh. 11 pa. after sunrise on Sunday, that is at 11 pa. after sunrise
on Monday. [t therefore touches three natural days, and therefore it (Pirvishidhd) is repeated,
whereas at Poona it is Uttarishidhia which is repeated. On the other hand, the nakshatra
Maghd on Krishna 13th was 3 gh. 4 pa., and Pirva-phalguni was(3 gh. 4 pa. L 56gh. ? 51 pa. =)
50 gh. 55 pa. at Poona. At a place which has the same latitude as Poona, but is situated even at
so short a distance as 1 degree to the east, the nakshatra Pirva-phalguni ended 60 gh. 5 pa after
sunrise on Thursday, that is 5 pa. after sunnse on Frday; and therefore there will be no
kshaya of that nakshatra at that place, but the following nakshatra Uttara phalgunl will be
expunged there,

36. Trwe or apparent, and mean, time. The sun, or more strictly the earth in its orbit,
travels, not in the plane of the equator, but in that of the ecliptic, and with a motion which varies
every day; the length of the day, therefore, is not always the same evenon the equator. But for
calculating the motions of the heavenly bodies it is evidently convenient to have a day of uniform
length, and for this reason astronomers, with a view of obtaining a convenient and uniform
measure of time, have had recourse to a mean solar day, the length of which is equal to
the mean or average of all the apparent solar days in the year. An imaginary sun, called the
mean sun, is conceived to move uniformly in the equator with the mean angular velocity of the
true sun. The days marked by this mean sun will all be equal, and the interval between two
successive risings of the mean sun on the equator is the duration of the mean solar day, viz., 24
hours or 60 ghatikis. The time shown by the true sun is called true or apparent time, and the
time shown by the mean sun is known as mean time. Clocks and watches, whose hands move,
at least in theory, with uniform velocity, evidently give us mean time. With European astronomers
“mean noon" is the moment when the mean sun is on the meridian; and the “mean time" at
any instant is the hour angle of the mean sun reckoned westward from o h. to 24 h,, mean
noon being 0 h. for astronomical purposes.

Indian astronomers count the day from sunrise, to sunrise, and give, at least in theory,
the ending momeats of tithis in time reckoned from actual or true sunrise. The #rue or apparent
fime of a place, therefore, in regard to the Indian paiching, is the time counted from true
(.., actual) sunrise at that place. For several reasons it is convenient to take mean sunrise on
the equator under any given meridian to be the mean sunrise at all places under the same merid-
ian. The mean sunrise at any place is calculated as taking place at 0 gh. or o h.—roughly
6 am. in European civil reckoning; and the mean time of a place is the time counted from
0 gh. or o h.

The moment of true sunrise is of course not always the same at all places, but varies with
the latitude and longitude. Even at the same place it varies with the declination of the sun, which

1 Tnstend of writing t full length that soch and sach o tithi “ends ot o mony ghotikds aller sunvise”, Indian sstronomers
my for brevity thot the Uithi *is so many ghatikis”. The phrase is = nal in the text in this sene.

2 In the case of kshuyns in the pafichlig extract the ghatikds of expunged fithis eto., are to bo connted after the end of the
previons fithi ete. Tn some pafichléigs the chatikis from sunrise—59 gho 65pa. in the prosent instunce —re given.
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varies every day of the year. And at any given place, and on any given day of the year, itis not
the same for all years. The calculation, therefore, of the exact moment of true sunrise at any
place is very complicated—too complicated to be given in this work, | the aim of which is
extreme  simplicity and readiness of calculation, and therefore mean time at the meridian of
Ujjain * or Lanka is used throughout what follows.

All ending moments of tithis calculated by our method C (Arss. 239 # 760 are in Ujjain
mean time; and to convert Ujjain mean time into that of any other given place the difference
of longitude in time—4 minutes (to palas) to a degree—should be added or subtracted according
as the place is east or west of Ujjain. Table XI. gives the differences of longitude in time for
some of the most important places of India,

The difference between the mean and appareat (true) time of any place in India at the
present day varies from mi (in March and October) to 26 minutes (in January and June) in
the extreme southern parts of the peninsular. It is nowhere more than 635 minutes,

37- Basis of calenlation for the Tabdles. All calculations made in this work in accordance
with luni-solar reckoning are based on the Strye-Siddhianta, and those for solar reckoning on the
Strya and Arva Stddkintas. The elements of the other authorities being somewhat different, the
ending moments of tithis etc., or the times of sankrintis as calculated by them may sometimes
differ from. results obtained by this work; and it must never be forgotten that, when checking the date
of a document or record which lays down, for instance, that on a certain week-day there fell a certain
tithi, nakshatra, or yoga, we can only be sire of accuracy in our results if we can ascertain
the actual Siddhinta or other authority used by the author of the calendar which the  drafter
of the document consulted. FProf. Jacobi has given Tables for several of the principal Siddbdntas
in the Epigraphica Indica (Fol. Il., pp. jo7 et seg.), and these may be used whenever a doubt
exists on the point, .

Although all possible precautions have been taken, there, must also be a slight
*element of uncertainty in the results of a calculation made by our Tables owing to the difference
between mean and apparent tme, independently of that arising from the use of different
authorities. Owing to these two defects it is necessary sometimes to be cautious. [f by any
calculation it is found that a certain tithi, nakshatra, yoga, or karapa ended nearly at
the close of a solar day—as, for example, 35 ghatikas after mean sunrise on a Sunday, 7z, 3
ghatikis before sunrise on the Monday—it is possible that it really ended shortly after true sunrise
on the Monday. And, similarly, if the results shew that a certain tithi ended shortly after
the commencement of a solar day,—for instance, § ghatikis after meéan sunrise ona Sunday,—it
is possible that it really ended shortly before the true termination of the preceding day, Saturday.

I ‘Sinew this work wes in e Profissor Jaeobi n i b f ;
e e e

! Hem Lauka §s wit Ceylon, but & ploce wipposed to be on the oquator, or in lat. 0% 0° 0% on the mesidlan of Ugjain,
Tongitmde T6° 44 It e of grest importance o koow the emact cost longitnds of Tjjain, sines wpen it depends 'the verifiestion st
appurmt phimomenn {kmnghoit adis. Ehlm.hlim'h}'1hﬂiﬁnmt5ﬂ1hhmmhohnnkdtfthmm-iuuilm
puint exn be coctainly deberminel The grost Trigonometioal Survey map mskes the vesire of fhn city 15° 49 45 5. hng. and
237 11" 100 N, lat. But this is subject o two eorreetions; first, a sorrection of 1' 9% {5 Teduee the lougitude o {he origin of the
Mudras Olseryptory taken as 807 17° 21°, snd seoondly, w farther rednetion of 2° 307 to redice Bt t the Intexd wulun, 80° 14°37°
of that Ulesvatory, telsl &' 80°. This reduoes the K. Jong. of the rentrs of Ujjain city to 75° 48° 06°, 1 fuhe it thecefoss, that
mmmmmmhﬁ.budmnmyhumiﬁ“u'mﬁ’il'.--mh:hpmmpnau-_h,
oppeoach to the trith The sscarsey of the bwie, the Observatury urmwulwmmhwmdmdiﬁ:‘:
is fennd o ek between the mi:mmliﬂ"H.‘l:',ﬂuﬁﬂmmﬁduﬁ“ﬂ'rﬂlﬁnhmﬁjudh
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Five ghatikis is not the exact limit, nor of course the fixed limit. The period varies from s/
to about five ghatikis, rarely more in the case of tithis, nakshatras, and karanas; butin the casé
of yogas it will sometimes reach seven ghatikis.

Calculations made by our method € will result in the finding of a “tithi index ™ (£), or
a pakshatra or yogaindex (x. or y.), all of which will be explajned further on;| but it may
be stated in this connection that when at any ascertained mean sunrise it is found that the
resulting index is within 30 of the ending index of the tithi, (7adie VIIL, col. 3), nakshatra or
karana (id. ¢ol. §, 9, 70), or within 50 of the ending index of a yoga (. eol. r3), it is possible
that the result may be onc” day wrong, as explained above. The results arrived at by our
Tables, however, may be safely relied on for all ordinary purposes.

38, Nakshatras There are certain conspicuous stars or groups of stars in the moon’s
ohserved path in the heavens, and from a very remote age these have attracted attention.
They are called in Sanskrit * Nakshatras". They were known to the Chaldieans and to the ancient
Indian Aryas. Roughly speaking the moon makes ont revolution among the stars in about 27 days,
and this no doubt led ta the number ! of nakshatras being limited to 27.

The distance between the chiel stars, called yoga-tirds, of the different nakshatras is not
uniform. Naturally it should be 13* 20/, but, in some cases it is less than 7%, while in others
it is more than 20", It is probable that in ancient times the moon’s place was fixed merely by stating
that she was near a particular named nakshatra (star) on a certain night, or on a certiin occasion.
Afterwards it was found necessary to make regular divisions of the moon’s path in her orbit, for
the sake of caleulating and foretelling her position; and hence the natural division of the ecliptic,
consisting of twenty-seven equal parts, came into use, and each of these parts was called after a
separate nakshatra (se¢ Arz. §). The starry nukshatras, however, being always in view and familiar
for many centuries, could not be dispensed with, and therefore a second and unequal division
was resorted to, Thus two systems of nakshatras came into use. Onewe call the ordinary or equal-
space system, the othe: the unequal-space system. The names of the twenty-seven stellar nakshatras
are given to both sets. In the equalspace system each nakshatra has 13" 20' of space, and when
the sun, the moon, ora planét is between o', f.e., wo degrees, and 13° 20' in longitude it is said to be in
the first nakshatra Asvinl, and so on. The unequal-space system is of two kinds. One is described
by Garga and others, and is called here the “Garga system.”"” According to it fifteen of the
nakshatras are held to be of equal average (mean) length—ds., 13° 20, —but six measure one
and-a-half times the average—r.z., 20° and six others only half the average, viz., & 40'. The other
system is described by Brahmagupta and others, and therefore we call it the “ Brahma-Siddhanta™
system. In its leading feature it is the same with Garga's system, but it differs a little from
Garga's in introducing Abhijit in addition to the twenty-seven ordinary nakshatras. The moon's

mean motion,—13 degrees, 10 minutes, 35 seconds,—is taken as the average space of a
nakshatra. And as the total of the spaces thus allotted to the usual twenty-seven nakshatras,
on & similar arrangement of unequal spaces, amounts to only 355 degrees, 45 minutes, 45 seconds,
the remminder,—4 degrees, 14 minutes, 15 seconds—is allotted to Abhijit, as an additional
naMbhatra placed between Uttara-Ashidha and Sravana.

The longitude of the ending points of all the nakshatras according to these three systems

1 The men length of the moan's evolufion among the siars is 2782180 dup (87 421674 seearding to the Sdrys Sddidnsa),
By lemst durstum is 27 duys, 4 howrs, and the greatest about 7 bours lonzer. The wumber of days in thus betwren 37 snd 39, and
{hersfore the mnmber uf swkshaivas wes pametimes tshen 2 23 by the sociont Indimn Ay The ratrs nuksharra i ealled AdAGHE
(Nee Yable FIII, oo 7) [8. B D]
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15 given below. The entries of “13" and “1/3" in subcolumn 3 mark the variation in .
from the average. : t‘.

The nakshatras by any of these systems, for all years between 300 and 1o A.Dﬂ,;l- _
be calculated by our Tables (see method “C", Arts. 139 to 760). The indices for them, adapted
to our Tables, are given in Jable VIIL, cols. 8, o, 10.

The ordinary or equal-space system of nakshatras is in general use at the present day, the un-
equal-space systems having almost dropped out of use. They were, however, undoubtedly prevalent toa
great extent in early times, and th:rwmmmanﬁyumdeuenfuu_importmtr:ugiumm‘

Longtitudes of the Ending-points of the Nakshatras.
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39. Auspicions Yogas, Besides the 27 yogas described above (Art. g), and quite different
from them, there are in the Indian Calendar certain conjunctions, also called yogas, which only
occur when certain conditions, as, for instance, the conjunction of certain virags and nakshatras,
or viras and tithis, mﬁdﬁﬂe&.ﬁm,whmthcmh]umﬂmhﬂumaﬁundzythﬂem
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an amrita siddkiyoga. In the pafiching extract (Ars. j0) given above there is an amrita siddhiyoga
on the 2nd, sth and 18th of September. It is considered an auspicious yoga, while some yogas
are inauspicious.

40. Karawas. A karina being half a tithi, there are 60 karanasin a lunar month. There
are seven karapas in a series of eight cycles—total 56—every month, from the second half of
sukln pratipadi (1st) up to the end of the frst half of krishna chaturdasl (14th). The other four
karapas are respectively from the second. half of krishya chaturdasi (14th) to the end of the first

half of sukia pratipada. '
Table VIIL, col. 4, gives the serial numbers and names of karanas for the first half, and

col. 5 for the second hall, of each tithi,

40a. Eclipses. Eclipses of the sun and moon play an important part in inscriptions, since,

dccording to ancient Indian ideas, the value of a royal grant was greatly enhanced by its being

. made on the oceasion of such a phenomenon; and thus it aften becomes essential that the moments
of their occurrence should be accurately ascertained. The inscription mentions a date, and an
eclipse as occurring on that date. Obviously we shall be greatly assisted in the determination of
the genuineness of the inscription if we can find out whether such was actually the case. Up to
the present the best list of eclipses procurable has been that published by Oppolzer in his
o Canon der Finsternisse" [Denkschriften  der Kaiserl. Akademie der Wissenschaften, Vienna,
Fol. LI1), but this concerns the whole of our globe, not merely & portion like India; the standard
meridian is that of Greenwich, requiring correction for longitude; and the accompanying maps are
on too small a scale to be useful except as affording an approximation from which details can
be worked out. Our object is to save our readers from the necessity of working out such
complicated problems. Prof. Jacobi's Tables in the /ndian Antiguary (Vol. XVIL)and Epigrapha
Indica {Vol. 1L) afford considerable help, but do not entirely meet the requirements of the
situation. Dr. Schram's contribution to this volume, and the lists prepared by him, give the dates
of all eclipses in India and the amount of obscuration ohservable at any place. His article speaks
for itself, but we think it will be well be add a few notes.

Prof, Jacobi writes (Epig. Ind., IL, p. 422/ . #The eclipses mentioned in inscriptions are
not always actually observed eclipses, but caleulated ones. My reasons for this opinion are the
following : Firstly, eclipses are auspicious moments, when donations, such as are usually recorded
in inscriptions, are particularly meritorious; They were therefore probably selected for such
occasions, and must accordingly have been calculated beforehand. No doubt they were entered
in paichangs or almanacs in former limes as they are now, Secondly, even larger eclipses
of the sun, up to seven digits, pass unobserved by common people, and smaller ones are only
visible under favourable circumstances. Thirdly, the Hindus place implicit trust in their Sastras,
and would pot think it necessary to test their calenlations by actual observation. The writers
of inscriptions would therefore mention an eclipse if they found one predicted in their almanacs.”

Our general Table will occasionally be found of use, Thus a lunar eclipse can only occur
at the time of full moon (pirgimd), and can only be visible when the moon is above the horizon
at the place of the observer; so that when the pirnima is found by our Tables to occur dur-
ing most part of the daytime there can be no visible eclipse. But it is possibly visible
if the plimimai is found, on any given meridian, to end within 4 ghatikis after sunrise, or within
4 ghatikis before sunset. ®A solar eclipse occurs only on an amivisyi or new moon day. If

1| Acconling tn fhe Sirye-Siddhdute the four kurause wre Saluni, Nign Chatuskpadn sud Kidtoghns, bat we have followsd the
presnt practios of Westera ludia, which b suppurted by Vurblumibies snd Brobmagnpte.
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the amdvisyi ends between sunset and sunrise it is not visible. If it ends between sunrise and
msﬂitmn}rbevismnhu:mtufmmalﬂya.

41. Lunar months and their mames. The usual modern system of naming lunar months
i given above (Art. 14), and the names in use will be found in Tables I and [IL In carly times,
however, the months were known by another set of names, which are given below, side by side
with those by which they are at present known, -

Ancienl nnmes, Moidern i, Aneiont nmmes Modarn mames.
o Madla . . . . . . . Chaitra 7. Isha: © - A Asvina
2. Midhava .« . Vaisikha 8. Uhal . . . . . . . Kirtika
3. Sukra . < 1B . Jyeshtha 9. Sahas . & Margasirsha
4 Suchi ., . . . . ., Ashidha to. Sabasya . . . . . _ Pansha
5. Nabhas. . . « & .. Srivaga 1. Tapas. . . . . . . Migha
6. Nabhasya . . . . . . Bhidrapada 12. Tapasya . . . . . . Philguna

The names “Madhu" and others evidently referto certain seasons and may be called season-
names ' to distinguish them from “Chaitra " and those others which are derived from the nakshatras,
The latter may be termed sidereal names or star-names. Season-names are now nowhere in use. .
but are often met with in Indian works on astronomy, and in Sanskrit literature generally,

The season-names of months are first met with in the mantra sections, or the Sewdrkitis,
of both the Yijur-Vedas, and are certainly earlier than the sidereal names which are ‘not
found in the Samkitis of any of the Vedas, but only in some of the Brikmanas, and even
there but seldom. *

42. The sidereal names “Chaitra", ctc., are onginally derived from the names of the
nakshatras. The moon in her revolution passes about twelve times completely through the
lwenty-seven starry nakshatras in the course of the year, and of necessity is at the full while
close to some of them. The full:-moon tthi (pdrwims), on which the moon became fill when
near the nakshatra Chitra, was called Chaitri: and the lunar month which contained the Charprd
pliryima was'called Chaitra and s0 on.

43. But the stars or groups of stars which give their names to the months are not at
equal distances from one another: and as this crrcumstance,—together with the phenomenon of
the moon’s apparent varying daily motion, and the fact that her synodic difiers from her sidereal
revolution—prevents the moon from becoming full year after year in the same nakshatra, it was
matural that, while the twenty-seven nakshatras were allotted to the twelve months, the months
themselves should be named by taking the nakshatras more or less alternately., The nakshatras
thus allotted to each month are given on the next page,

44. It is clear that this practice, though it was natural in its origin and though it was
ingeniously modified in later years, must often have oceasioned considerable confusion; and
so we find that the months gradually ceased to have their names regulated according to the
conjunction of full moons and nakshatras, and were habitually named after the solar months
in which they occurred. This change began to take place about 1400 B, C., the time of the

1 Moelks b *heney™, * pumt mpring”.  MWédbare, “the swiet one”. Sudre and Swdi ol s “hright”, Nebias, \he rainy
seaho. Nablaspe, “wapoury”, *miny . fah or Faba, “idranght™ ar = refreslimeni”, “feriils®, Urjy “wtrengtiy *, Twigonr™, Salas
;ﬂﬁ:‘m:hr- “atning. Tapes “pessnee”, “ mortificstim®, “piin”, “fre”. Tupage, “produrad by hest”, “mis”, Al

2 I my opinion the iih-llm'-{xhuim"mdlhmi.uni:munhwmﬁﬂﬂ.[‘. They sre certainly wot lafer
fhay 1500 B.C., aml mot enriver fhan 4000 BC. [5.8 D]
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Vedangasyetiska; and from the time when the zodiacalsign-names, “Mesha™ and the rest,
came inoto use till the present day, the general rule has been that that amanta lunar month in

which the Mesha satkrint occurs, is called Chaitra, and the rest in succession.

Derivation of the Names of the Lunar Months from the Nakshatras.

Names and Grenping of the Nakshetrus. Names of the Montha

Krittikd; Bohipl Kirttikn.
Mriyuiines; Arird Mirgniirsha.
FPansrvesti; Pushys Fuasha
Alloshll; Maghl . Migha
I‘Ilr?bl'h];ui '[I'tiupl’hﬂ;m I'Iuh Fhillgnos.
Chitrll; Svlti . - Chaitra
Viddkhi: Anurddhd Vaidhkha
Jyshihd; Mily . Jyeahitha.
Piirra-Ashilfha; Thtars-Ashidhi; {a!.hhqlt] Askiihn
Abhiit); Sovagn; Dhanishthi Sriviga

3 Plirve-Hhdeapadl ; hir.n-n—-l]hdnpﬂi - Bhidrupads
Hewutt; a.m.s Rhnrayl i SRR N (- 71

45. Adhkika and kshave misas. Tt will be seen from Art. z4 that the mecan length of
a solar month is greater by about nine-tenths of a day than that of a lunar month, and that the
true length of a solar month, according to the SWJde&anm varies from 20 d. ¥ h. 38 m.
to 31d. t5h 28m. Now the moon's synodic motion, viz.,, her motion relative to the sun, isalso,
irregular, and consequently all the lunar months vary in length. The variation is approximately
from 20d. 7h 20m. to 29d. 19h. 30m., and thus it is clear that in a lunar month there will
often be no solar sankrinti, and occasionally, though rarely, two. This will be best understood
by the following table and explanation. (See p. 26.)

We will suppose (see 2he lefi side of the diagram, cols. 1,2.) that the sun entered the sign Mesha,—
that is, that the Mesha safkrinti took place, and therefore the solar month Mesha commenced,—
shortly betore the end of an aminta lupar month, which was accordingly named  Chaitra " in con-
formity with the above rule (Art. 14, or £4); that the length of the solar month Mesha was greater than
that of the following lunar month; and that the sun thereflore stood in the same sign during
the whole of that lunar month, entering the sign Vrishabha shortly after the beginning of the
third lunar month, which was consequently named Vaisikha becaunse the Vrishabha sankrinti
took place, and the solar month Vrishabha commenced, in it,—the Vrishabha sankrinti being
the one next [llowing the Mesha safkrinti. Ordinarily there is one safkrinti in each lunar
month, but in the present instance there was no saikrinti whatever in the second lunar month
lying between Chaitra and Vaisikha.

The lmar month in which there is no sankrinti is called an adlirka (added or mtercalated)
month; while the month which is not adhika, but 5 a natural month because a sankrinti actually
occurred in it, i3 called wmga, fe, true or regular month, ! We thus have an added month
between patural Chaitra and natural Vaisakha.

1 Profmeor Kielhorn is stisfied that ihe terms adbila sud =ife nre quite medern, the womeschriare umally sdopled o doca-
. ments sod ioseriptions sarlise then the prosnt cemtnry being profoma (fint) and deitipf (sccond),  He alladed to this in Tad
Aul, XX, p. 411 [IL 8]
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"y Th:mtpecdiuﬁyhth:twhmﬁemnmmmmnﬁshnlummhﬁeﬁi}. .
- kshaya mdsa, or a complete expunction of a month. Suppose, for instance, e Vrischika
sankrinti took place shortly after the beginning of the amdnta lunar month Kirttika (ser the
kﬁr&n{fqﬂ'f&tdﬁqgmmmﬁa};ﬁutinHﬁtncxt]unﬂrmnnﬂxﬂmﬂhanu&-daﬁhﬁnﬁhﬂkphm

w Bolar montda; Poruimbnta fenar months 1 e
reviikrdnii fo Fortus,
months, saadrdufi, R By w l By another i
1 2 | i | 4 | B _!
b o f Ly Chaiten { Yo Chaitra
AT N M lmﬂvm T
Adhila 'ig b San atil 5 1)
Vaiitkha § —————} e .
i = Kri .
—Vrishabha saikrinti i .rﬂﬂ i Second Vaisdkha |
/ Sukls [ Vaiilkha ;
KNija / = *
Vaiddlcha b e | vt ]k 5 -I-:
| | ind ly Jyeshtha
{ Seweral months wre ownitied Aere.) :
¥rischiks snkrinti (. )
F ) Seda {1 Kiestiks ‘ Yy Kirttike L
Kiritika :
f : Krishua )
—  —Dbaw mikdui (T Mirmilnbe ¢ Mirgadinhs A
Mirgsiirsha j  Sukia -
{ Pausda
suppresind) IR 2O T e A
f__u.:... sikrtuti (W) oo i
:; Sukla ‘ :
\ ; i .
. Lot bl e o Ot . | T T .'.q.
‘shortly after it began, and the Makara-sankranti ‘shortly before it ended, so that tf -
two sankrantis in it; and that in the third month the Kumbhasafkrinti took place before the end 5

of it. The lunar month in which the Kumbha-sanikrinti occurred is naturally the month Migha.

Thus between the natural Kirttika and the natural Migha there was only one lunar month instead

~of two, and consequently one is said to be expunged. “d
5 46.  Their names. It will be seen that the general brief rule (drt. 4y) for naming lunar
- months is altogether wanting in many respem,andther:fmcnﬂﬂhadtnb:ﬁamdmm
~ the emergency. But different rules were framed hydiﬁhmtttachmandmmu_m
- in practice. The rule followed at present is given in the following verse, '

ik . Minidistho Ravir yeshim arambha-prathame kshane | bhavet te ‘bde Chindra mis
 Ghaltridyd dvidase smricih." | i

Y i I:ﬁthﬂﬁrmm"ithnltﬁrmﬂgmhhnhhdmﬂhmhm ' T
m tury AD, s followed in this d been in wee from fhe
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“The twelve lunar months, at whose first moment the sun stands in Mina and the following
[signs|, are called Chaitra, and the others [in succession].”

i According to this rule the added month in the above example (4rt. g5) will be named
Vaisakha, since the sun was in Mesha when it began; and in the example of the expunged
month the month between the natural Kirttika and the natural Migha will be named Margasirsha,
because the sun was in Vrischika when it commenced, and Pausha will be considered as expunged.

This rule is given in a work named Adlatatva-viveckana, andis attributed to the sage Vyisa. The
celebrated astronomer Bhaskarichirya (A.D. 11350) seems to have [llowed the same rule, ! and
it must thersfore have been in use at least as early as the 12th century A. D. Asitis the general
rule obtaining through most part of India in the present day we have followed it in this work.

There is another rule which is referred to in some astronomical and other works, and is
attributed to the Brajma-Siddkinta. * It is as follows:

“ Meshadisthe Savitari yo yo midsal prapiryate chindral | Chaitridyak sa jheyak plortid-
vitve 'dhimase 'ntyak."” |

' “That lunar month which is completed when the sun is in [the sign] Mesha etc., isto be
known as Chaitra, etc. [respectively|; when there are two completions, the latter [of them]is an
“added month."

It will be seen from the Table given above (p. 26) that for the namesof ordinary months
both rules are the same, but that they differ in the case of added and suppressed months. The
added month between patural Chaitra and npatural Vaisikha, in the example in Arz. g5, having
ended when the sun was in Mesha, would be named “Chaitra” by this second rule, but “Vai-
sdkha' by the first rule, because it commenced when the sun was in Mesha. Again, the month
between natural Karttika and natural Mdgha, in the example of an expunged month, having
ended when the sun was in Makara, would be named *“Pausha™ by this second rule, and conse-
quently Mirgasirsha would be expunged; while by the first rule it would be named ** Margasirsha "
since it commenced when the sun was in Vryiéchika, and Pausha would be the expunged
month. It will be noticed, of course, that the difference is only in name and not in the period
added or suppressed. * Both these rules should be carefully borne in mind when studying -
- inscriptions or records earlier than 1100 A. D,

47. Their determination according to true and wmean systems. It must be noted with regard
to the intercalation and suppression of months, that whereas at present these are regulated by the sun's -
and moon's apparent motion,—in other words, by the apparent length of the solar and lunar
months—and though this practice has been in use at least from A.D. 1100 and was followed
by Bhaskarichirya, there is evidence to show that in ecarlier timés they were regulated by
the mean length of months. It was at the epoch of the celebrated astronomer En‘paﬁ. 4 or about
A.D. 1840, that the change of practice took place, as evidenced by the following passage in
his Siddkdnta Sekhara, (quoted in the Fyotisha-darpapa, in A, D. 1557.)

1 See his Siddhdoto-Siromani, madbyomddhikdra, adbimfseniraaya, verse 8, and his own commentary en it [S. 8. D]
T Ii is mot to be found in Eliﬂufth:ﬂ?m-ﬁl’d}lulﬂ roferred to above; but there is o thinl Brahme-Siddbints which

I bave mot seen us yet. (5. B D]

% In Prof Chotire's list of sdded and suppressed months, in those publishel in Mr. Cowasjer Patells’ Chromology, and in
Genoral Sir A. Cunninghnm's fedics Erer it {s often noted that the sume month is both adilel and seppresed.  Bot it bs clear frun
the abuve roles nnd definitions thet this is impomible. A mouth canoot be both added and suppressed ab the sume time.  The mistake
arvde probulily from resori being made to the firt rule for noming sdbifs mogths, and to the second for the suppressed months

4 Thanks are due to Mr. Mahadeo Chishpljl Apte, B.A,, LLB., very recently deceased, the founder of the Anandiirama at
Pocma, for his discovery of a part of Scpati's Kerasa named the Diikofide, from which T got frlpati'e date. 1 find thst it was
written in Saka 061 mpired (A D. 1089.40). [8. B D]
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Haé&_ymmﬂmi-mﬂrﬁﬂ@rmwja—mkfm bhaved adhikak
Madhya$ Chéindro maso madhyadhika-lakshanam chaitatl |
Viduisas-to-dchiryd nivasya madkyddhitan masam
Kuryuk sphuta-manena ki yato ‘dhikak spaskia eva syal. |

“The lunar month which has no mean sun's entrance into a sign shall be a mean intercal-
ted month. This is the definition of a mean added month. The learned Achiryas should leave
off [using] the mean added months, and should go by apparent reckoning, by which the added
month would be apparent (true).” '

It is clear, therefore, that mean intercalations were in use up to Sripatis time. In the Ve-
danga Jyotisha only the mean motions of the sun and moon are taken into account, and it
may therefore be assumed that at that time the practice of regulating added and suppressed
months by apparent motions was unknown. These apparent motions of the sun and moon are
treated of in the astronomical Siddhdntas at present in use, and so far as is known the present
system of astronomy came into force in India not later than 400 A.D.! But on the other
hand, the method of calculating the ahargana (a most important matter), and of calculating the
places of planets, given in the Sirya and other Siddkantas, is of such a nature that it seems
only natural to suppose that the system of mean intercalations obtained for many centuries after
the present system of astronomy came into force, and thus we find Sripati's utterance quoted in an
astronomical work of the 15th century. There can be no suppression of the month by the mean
system, for the mean length of a solar month is longer than that of a mean lunar month, and
therefore, two mean sadkrintis cannot take place in a mean lunar month.

The date of the adoption of the true (apparent) system of calculating added and suppressed
months is not definitely known. Bhiskarichirya speaks of suppressed months, and it seems
from his work that mean intercalations were not known in his time (A.D. 1150) We have
therefore in our Tables given mean added months up to A.D. 1100, and true added and sup-
pressed months for the whole period covered by our Tables. :

48. For students more familiar with solar reckoning we willigive the rules for the intercala-
tion and suppression of months in another form. Ordinarily one lunar month ends in each solar
month. When two lunar months end in a solar month the latter of the two is said to be an
adhika (added or intercalated) month, and by the present practice it receives the name of the
following natural lunar month, but with the prefix adkita. Thus in the Table on p. 25, two
lunar months end during the solar month Mesha, the second of which is adfiita and receives,
by the present practice, the name of the following natural lunar month, Vaisikha. When no
lunar month ends ina solar month there is a kshaya misa, or expunged or suppressed month;
.z, the name of one lunar month is altogether dropped, viz., by the present practice, the one
following that which would be derived from the solar month. Thus, in the Table above, no lunar
month ends in the solar month Dhanus. Mirgadirsha is the name of the month in which the
Dhanus sankrinti occurs; the name Pausha is therefore expunged.

The rule for naming natural lunar months, and the definition of, and rule for naming, added

1 Up to recently the date wie eonsidered 14 bo shont the fith cemtury AD. D Thibeut, oue of the highest living wathorities
on Infisn Astremomy, fives it st 400 AD. (Sec bis edition af the Pafichs SiddAdatibd Introd, p. LX). My own opiniom is thet it
cqme inlo existence not Ister thin the 2ad century BC. [3. B 1]

iImin:'l.imﬁmh-_litnMntﬁnhandufm@mlmmﬂh&:mnﬁ'ummm wpstem
uﬂimrh,uulthlthﬁtﬂm-inm:ﬁdmmﬂth the adoption of the true system, thlmmt-“thm:md
sny evidence on the poiat. See, however, the note to Art 51 below. [S. B. D] ; 1
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and suppressed months, may be summed up as follows. That aminta lunar month in which the
Mesha saikrinti occurs is called Chaitra, and the rest in succession. That aminta lunar month
in which there is no sankrinti is adkita and receives the name (1) of the preceding natural lunar
month by the old Brakma-Siddhinta rule, (2) of the following natural lunar month by the present
rule. When there are two sankrintis in one aminta lunar month, the name which would be
derived from the first is dropped by the old Arakma-Siddkanta rule, the name which would be
derived from the second is dropped by the present rule.

40. Different resulls by different Siddhintas. The use of different Siddhantas will some-
times create a difference in the month'to be intercalated or suppressed, but only when a san-
krinti takes place very close! to the end of the amivisyi. Such cases will be rare. Our
calculations for added and suppressed months have been made by the Sirya-Siddhdnta,
and to assist investigation we have been at the pains to ascertain and particularize the
exact moments (given in tithi-indices, and tithis and decimals) of the sankrintis preceding and
succeeding an added or suppressed month, from which it can be readily seen if there be a probability
of any divergence in results if a different Siddhdnta be used. The Special Tables published by
Professor Jacobi in the Epigraphia Indica (Vol., 1L, pp. 403 fi.) must not be relied on for calculations
of added and suppressed months of Siddkdntas other than the Sirya-Siddhinta. 1 a different
Siddkinte happened to have been used by the original computor of the given Hindu date,
and if such date is near to or actually in an added or suppressed month according to our
Table L, it is possible that the result as worked out by our Tables may be a whole month
wrong. Our mean intercalations from A.D. 300 to 1100 are the same by the original Sirya-
Siddhénta, the present Sirya-Siddhinta, and the first Arya-Siddkinta.

§50. Some peculiarities. Certain points are worth noticing in connection with our calcula-
tions of the added and suppressed months for the 1600 years from A.D. 300 to 1900 according
to the Sérya-Siddhinta. ;

(@) Intercalations occur generally in the 3rd, sth, 8th, 11th, 14th, 16th and 19th years of a cycle
of 1g years. (6) A month becomes intercalary at an interval of 10 years over a certain period,
and afterwards gives way generally to one of the months preceding it, but sometimes, though
rarely, to the following ome. () Out of the seven intercalary months of a cycle one or two
are always changed in the next succeeding cycle, so that after a number of cycles the whole are
replaced by others. (4) During our period of 1600 years the months Mirgasirsha, Pausha, and
Migha are never intercalary. (¢) The interval between years where a suppression of the month
occurs is worth noticing. Inthe period covered by our Tables the first suppressed month is in A.D. 404,
and the intervals are thus: 19, 65, 38, 19, 19, 46, 19, 141, 122, 19, 141, 141, 65, 19, 19, 19, 19, 46,
76, 46, 141, 141, and an unfinished period of 78 years, At first sight there seems no regulanty,
but closer examination shews that the periods group themselves into three classes, viz., (i.) 19,
38, 76; (ii.) 141; and (jii.) 122, 65 and 46 years; the first of which consists of 19 or its multiples,
the second is a constant, and the third is the difference between (ii.) and (i.) or between 141 and
a multiple of 19. The unfinished period up to 1900 A.D. being 78 years, we are led by these
peculiarities to suppose that there will be no suppressed month till at carliest (122 years =)

L 1i is difficali to define the exaet limit, becawse it vacies with different Siddfdnias, and even for one Siddbdeta it is oot always
the sume Tt is, however, gooerally wot more than six ghatikds, or about 33 of oor tithi-indices (4). Bat inthe cnse of some
Siddidatas wa corvected with s blja the difference mny smount sometimes to as mioch s 20 ghatikis, or 118 of ourtithi-indiees, It
would be very rare to find any differeoes in troe addel months; but in the oase of suppressed months we might expect some divergence, &

“ﬁ-wr-dhmunnﬁtymhi“thmuuwppmﬂhmmﬁ.mthmhh;umpprﬂnﬂlﬂhgmm
in some cuses, Differenms in mess added monils would be very mre, emoept in the mse of the Bralma-Siddldete, (See Ard, 85.)
L]
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A.D. 1944, and possibly not till (141 years =) A.D. 1963. ! (@) Migha is only once suppressed in
Sala 1308 current, Mirgashsha is suppressed six times, and Pausha 18 times. No other month
is suppressed.

Bhaskarichirya lays down ? that Kirttika, Margadirsha and Pausha only are liable to
be suppressed, but this seems applicable only to the Brakma-Siddkinta of which Bhiiskarichirya
was a [ollower. He further states, “there was a suppressed month in the Saka year 974 expired,
and there will be one in Saka 1115, 1256 and 1378 all expired”, and this also seems applicable
to the Brakma-Siddhinta only. By the Sirya-Siddkinta there were suppressed months in all
these years except the last one, and there was an additional suppression in Saka 1180 expired.

Ganesa Daivaijfia, the famous author of the Grakalighava (AD. 1520), as quoted by his
grandson, in his commentary on the Siddhdnta-Siromani, says, “ By the Sirya-Siddhinta there
will be a suppressed month in Saka 1462, 1603, 1744, 18835, 2026, 2045, 2148, 2167, 2232, 2373,
2392, 2514, 2533, 2655, 2674, 2796 and 2815, and by the Adrya-Siddhdnta® there will be one
n 1481, 1763, 1904, 2129, 2186, 2251 (all expired),” The first four by Sirya calculations agree
with our results,

51. By the pirmimanta scheme. Notwithstanding that the pirpiminta scheme of months
i5 and was in use in Northern India, the aminta scheme alone is recognized in the matter of the
nomenclature and intercalation of lunar months and the commencement of the luni-solar year,
The following is the method adopted—first, the ordinary rule of naming a month is applied to
an amanta lunar month, and then, by the plrniminta scheme, the dark fortnight of it receives
the name of the following month. The correspondence of aminta and plirpiminta fortnights
for a year is shown in Table IL, Part i. and it will be observed that the bright fortnights
have the same name by both schemes while the dark fortnights differ by a month, and thus
the pirpiminta scheme is always a fortnight in advance of the amdnta scheme.,

The sankrintis take place in definite amdnta lunar maonths, thus the Makara-sankrinti iwmri:hljr
takes place in aminta Pausha, and in no other month: but when it tikes place in the krishpa-
paksha of aminta Pausha it falls in pirnimanta Migha, because that fortnight is said to
belong to Migha by the pirpiminta scheme. If, however, it takes place in the §ukla paksha,
the month is Pausha by both schemes. Thus the Makara-saikrinti, though according to the
aminta scheme it can only fall in Pausha, may take place either in Pausha or Migha by the
piimiminta scheme; and so with the rest.

The following rules govern piirpiminta intercalations. Months are intercalated at first
as if there were no piirniminta scheme, and afterwards the dark fortnight preceding the intercalated
month receives, as usual, the name of the month to which the following natural bright fortnight
belongs, and therefore the intercalated month also receives that name, Thus, in the example given
above (Art. 45), intercalated aminta Vaisikha (as named by the first rule) lies between natural
amanta Chaitra and natural aminta Vaisikha, But by the pirpimanta scheme the dark half
of natural aminta Chaitra acquires the name of natural Vaisikha; then follow the two ﬁ:u-tnght;
of adhika Vaifikha; and after them comes the brght half of the (nija) natural pirnimanta

1 T'H'lhll.tilmnfinhﬂhilnllhﬁmllnimwtunﬂmhﬁﬂn,-itlﬂwmﬂln& to look wi anspiciun SIppTesian
of 3 month which docs not conform to it - e il

¥ Bee the Siddhdula-Sirowasi, Madhyamddhibirs. Bhishm wrote in Saka 1072 (A D 11 i
g e { 50). He did not give the names

3 1 bave mecrtuined that Guveia bas adopted in his Grokaidghass sime of the elewments of the -Siddhdnts e vorvected
a,.hﬂ;‘.h[j._u&h;puninghhﬂnuuithfmnnﬁlﬂnduuiu&uamlunhiuuﬂnmg-m:m
by Talle's blis wm used Wm.mnﬂmm:uhw.mtmmhthhhmﬂhmhimﬂm[!.B 0]
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Vaisikha. Thus it happens that half of natural pirpiminta Vaidikha comes before, and half
after, the intercalated month, !

Of the four fortnights thus having the name of the same month the first two fortnights
are sometimes called the * First PVasdakka,” and the last two the * Second Vaiikka."

* It will be seen from Table IL, Part i, that aminta Philguna krishna is pirpiméinta Chaitra
krishna. The year, however, does not begin then, but on the same day as the aminta month,
i, with the new moon, or the beginning of the next bright fortnight.

Having discussed the lesser divisions of time, we now revert to the Hindu year. And,
first, its beginning.

Vears and Cycles.

52. The Hindu New-year's Day—In Indian astronomical works the year is considered
to begin, if lunisolar, invariably with aminta Chaitra Sukla tst,—if solar with the Mesha
sankrinti; and in almost all works mean Mesha sankrinti is taken for convenience of calculations,
very few works adopting the apparent or true one, At present in Bengal and the Tamil
country, where solar reckoning is in use, the year, for religious and astronomical purposes, com-
mences with the apparent Mesha-sankrinti, and the civil year with the first day of the month
Mesha, as determined by the practice of the country /Ses adove Art. 28). But since mean Mesha-
sankrinti 1= taken as the commencement of the solar year in astronomical works, it is only reason-
able to suppose that the year actually began with it in practice in ecarlier times, and we have
to consider how long ago the practice ceased,

In a Karapa named Bhisvati (A.D. 1099) the year commences with apparent Mesha
safkrinti, and though it is dangerous to theorize from one work, we may at least quote it as
shewing that the present practice was known as early as A.D. 1100. This date coinciding fairly
well with Sripati's injunction quoted above (Art, 47) we think it fair to assume for the present
that the practice of employing the mean Mesha safkrinti for fixing the beginning of the year
ceased about the same time as the practice of mean intercalary months,

The luni-solar Chaitradi ? year commences, for certain religious and astrological purposes,
with the first moment of the first tithi of Chaitra, or Chaitra $ukla pratipadi and this, of course,
may fall at any time of the day or night®since it depends on the moment of new moon. But
for the religious ceremonies connected with the beginning of a samvatsara {year), the sunrise
of the day on which Chaitra Sukla pratipadi is current at sunrise is taken as the first or opening
day of the year. When this tithi is current at sunrise on two days, as sometimes happens, the
first, and when it is not current at any sunrise (i.¢, when it is expunged) then the day on which
it ends, is taken as the opening day. For astronomical purposes the learned take any convenient

I Soch sn amomaly with regard to the plruimbnts scheme eoulid miot ceeur if the two rules were appliod, ons fhat * that
plirpimfints month in which the Meshn sikrinti coonrs is always ealled Chaitr, and 5o on ig suceession,” snd the ether that * that
plrgimints month in which no ssikrinti occurs s called an interonlited month” The roles were, 1 believe, in use in the sixth
eentury A D, (See my remarts Tnd. dub, IX, p. 50 f) Bat the sdded month imder sach roles would never agroe with the sminta
ded months. There would be from 14 te 17 months’ difference in the interealsted months between the two, and much inconvenimee
would arise thereby. Tt is for this ressow probubly thet the piruimints scheme is not Tecognised in saming months, and thet plrois
milata. months are mamed wchitrarily, a8 described in the fist pura, of Art. 5L This arhitrary rule wa certainly in use in the
1th contury A.D, (See Ind. dut, vol. FI, p, 58, where the Makurw-swikednti is wid to have taken plsce in Migha.)

After this arbitrary vule of pamisg the piirnfmbnts months onee mmen into genersd mee, it was impossible in Northorn Indin
to oontivge using ihe seoond, or Brodma.Siddidets, tole for numive the months  For fn the exumple in Art. 45 whove the intercalated
month would by that rule be mamed Chnitr, but if its proceding fortuight be  fortnight of Vaisikis il is obvious that the inter-
calsted monih eannot be comed Chaitre. In Southern Indis the proctice may have continued in wse a litile looger. [8. B. D]

2 Chaitridi, “beginning with Chaitra® ; Kdrttibdds, “beginning with Xirttiks; Meshddi, with Mesha; and s0 an.
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‘moment,—such as mean sunrise, noon, sunset, or midnight, but generally the sunrise,—on or
before Chaitra $ukla pratipadd, as their starting-point.! Somefimes the beginning of the mean
Chaitra $ukla pratipadd is so taken.

When Chaitra is intercalary there seems to be a difference of opinion whether the year
in that case is to begin with the intercalated (adkifa) or natural (wija) Chaitra. For the purposes
of our Table L (cols. 19 to 25) we have taken the adhika Chaitra of the true system as the first
month of the year,

But the year does not begin with Chaitra all over India. In Southern India and especially
in Gujarit the years of the Vikrama era commence in the present day with Karttika sukla pratipadi.
In some parts of Kithiivid and Gujardt the Vikrama year commences with Ashidha sukla
pratipada. ® In a part of Ganjam and Orissa, the year begins on Bhiidrapada Sukla t2th. (See sonder
Odiko reckoming, Art. 64) The Amli year in Orissa begins on Bhidrapada §ukla rath, the
Vilidyati year, also in general use in Orissa, begins with' the Kanyi sankrinti; and the Fasli year,
which is luni-solar in Bengal, commences on pirpiminta Aévina kri. 1st (viz., 4 days later than
the Vilayati).

In the South Malayilam country (Travancore and Cochin), and in Tinnevelly, the solar
year of the Kollam era. or Kollam dndu, begins with the month Chifigam (Sidtha), and in the
North Malayilam tract it begins with the month Kanni (Kanyd). In parts of the Madras
the Fasli year originally commenced on the 1st of the solar month Adi (Karka), but by Govern-
ment order about A.D. 1800 it was made to begin on the 13th of July, and recently it was altered
again, so that now it begins on 1st July. In parts of the Bombay Presidency the Fasli year begins
when the sun enters the nakshatra Mrigasirsha, which takes place at present about the 5th or 6th offune,

Alberuni mentions (A.D. 1030) a year commencing with Mirgasimsha as having been in
use in Sindh, Multin, and Kanouj, as well as at Lahore and in that neighbourhood: also a
year commencing with Bhidrapada in the vicinity of Kashmir. ¥ In the Mahibkarata the names
of the months are given insome places, commencing with Mirgasirsha. (Ambdsana parva adhydyas
706 and 1og). In the Veddnga Jyotisha the year commences with Migha éukla pratipada.

53. The Sixty-year cycle of Fupiter. * In this reckoning the years are not known by numbers,
but are named in succession from a list of Go names, gften known as the * Brihaspati samvatsara
chakra,” * the wheel or cycle of the years of Jupiter. g:u:h of these years is called a “samvatsarg "
The word *samvatsara " generally means a year, but in the case of this cycle the year is pot
equal to a solar year. It is regulated by Jupiter's mean motion; and a Jovian year is the period:
during which the planet Jupiter enters one sign of the zodiac and passes completely through it

! See Ind. dui, XIX, p. 45, serund peragraph of my article on the Original Sirga-Siddhdnin, (3 B Dj

T bave mysell mnpﬁzhh‘gwhkhmtiuuth[nhgimi!\gdthﬂm and have also fognd
of it in the present duy. I am tald (hat ut Idar in Enjirillh:?iim-mmlqimnnlﬂdhhﬁuiﬂﬂr[ [S. B D]

. % The passnge, as ranslnted by Sachwn (Vol IL, p. B ), is as follaws, “Thuse wha use the Sukn era, the

begin fhe yer with the month Chitra, whilst the {ahubitats of Kanlr, which is conterminons with Kashmir, begin it with the
modth Bhidmpads... Al the people who Tabahbit the ooentey  between Hardarl gpd Miirlgals begin the ,._rr with the mont}
Eil:tli.'h._. The People living in the conntry of Nimharn, behing Mielgul, u8 far us the uimost frontiees of Tikeshap ang Lehiwar
begin the year with the month Mirmiirsha . . The people of Lanbegs, iz, Lamghin, follow theie ermmple, T have been told by
the prople of ﬁ]l]ﬂli‘ﬂlll this system s peeulinr fu the people of Sindh uod Ksnoj, and that thery maed i >
mmutﬂl@iﬂh‘bﬂtﬁiﬂnpﬂphnfﬂuu&nmljllwm had gi is #ystem o
of the people of Ksshmir, snd followsd their emmple in beginmi b A o Maplad the

4 Articles 53 (o 81 mlwlhbhhﬂnrﬂmlndilmly(&rJrf. o).
i Thmhnwmrmpiﬂi:&mhittwh. [5 B Dj
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with reference to his mean motion, The cycle commences with Prabhava. See Table L, cols. 6, 7,
and Table XIL

54. The duration of a Birhaspatya samvatsara, according to the Si#rya-Siddhanta, is about
361.026721 days, that is about 4.232 days less than a solar year. If, then, a samvatsara begins
exactly with the solar year the following samvatsara will commence 4.232 days before the end
of it. So that in each successive year the commencement of a samvatsara will be 4.232
days in advance, and a time will of course come when two samvatsaras will begin during
the same solar year. For example, by the Strye-Siddhinta with the bija, Prabhava (No. 1) was
current at the beginning of the solar year Saka 1779. Vibhava (No. 2) commenced 3.3 days
after the beginning of that year, that is after the Mesha sankrinti; and Sukla (No. 3) began 361.03
da?rs after Vibhava, that is 364.3 days after the beginning of the year. Thus Vibhava and Sukla
both began in the same solar year. Now as Prabhava was current at the beginning of Saka
1779, and Sukla was current at the beginning of Saka 1780, Vibhava was expunged in the regular
method followed in the North. Thus the rule is that when two Birhaspatya samvatsaras begin
during one solar year the first is said to be expunged, or to have become Askaya; and it is
clear that when a samvatsara begins within a period of about 4.232 days after a Mesha sankrinti
it will be expunged. ,

By the Sirya Siddhdinta 85% solar years are equal to 862 Jovian years. So that one
expunction is due in every period of 85% solar years. But since it really takes place according
to the rule explained above, the interval between two expunctions is sometimes 85 and sometimes
86 years.

55. Generally speaking the samvatsara which is current at the beginning of a yearisin
practice coupled with all the days of that year, notwithstanding that another samvatsara may have
begun during the course of the year. Indeed if there were no such practice there would be
no occasion for an expunction. Epigraphical and other instances, however, have been found in
which the actual samvatsara for the time is quoted with dates, notwithstanding that another sam-
vatsara was current at the beginning of the year, !

56. Fariations. As the length of the solar year and year of Jupiter differs with different
Stddkantas it follows that the expunction of samvatsaras similarly varies.

57. Further, since a samvatsara is expunged when two samvatsaras begin in the same
year, these expunctions will differ with the different kinds of year, Where lunisolar years are
in use it is only natural to suppose that the rule will be made applicable to that kind of year,
an expunction occurring when two samvatsaras begin in such a year; and there is evidence to
show that in some places at least, such was actually the case for a time. Now the length of an
ordinary luni-solar year (354 days) is less than that of a Jovian year (361 days), and therefore
the beginning of two consecutive samvatsaras can only occur in those luni-solar years in which
there is an intercalary month. Again, the solar year sometimes commences with the mean
Mesha-sankrinti, and this again gives rise to a difference. *

The Jyotisha-tattva rule (groem below Art. 59) gives the samvatsara current at the time
of the mean, not of the agparent, Mesha-sankrinti, and hence all expunctions calculated thereby must
be held to refer to the solar year only when it is taken to commence with the mean Mesha-
safkranti. * It is important that this should be remembered.

1 Ses fad. dut, Vol. XIX, pp. 27, 88, 187,
! These points hove not yet been noficed by any Furopesn writer on Indian Astromomy. [3. B D]
1 As to the mesn Mesha-mikelinti, see 4rf. 20 above.
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. 58. To find the current samvatsara, The samvatsaras in our Table L, col. 7, are caleulated
by the Sirya-Siddhinta without the bija up to A.D. 1500, and with the bija from A.D: 1501 to 1900 ;
and are calculated from the apparent Meshasaikrinti. If the samvatsara current on a particular
day by some other authority is required, calculations must be made direct for that day according
to that authority, and we therefore proceed to give some rules for this process.

59. Rules for finding the Birkaspatya samvatsara current on a particular day,!

a. By the Sirya-Siddhanta, * Multiply the expired Kaliyear by 211. Subtract 108 from
the product. Divide the result by 18000, To the quotient, excluding fractions, add the numeral
of the expired Kali year plus 27, Divide the sum by 6o. The remainder, counting from Prabhava
as 1, is the samvatsara current at the beginning of the given solar year, that is at its apparent
Mesha-sankrinti. Subtract from 18000 the remainder previously left after dividing by 18000,
Multiply the result by 361, and divide the product by 18000. Calculate for days, ghatikis, and
palas. Add 15 palas to the result. The result is then the number of days, etc., elapsed between
the apparent Mesha-saikrinti and the end of the samvatsara current thereon. By this process can be
found the samvatsara current on any date.

LExample 1, —Wanted the samvatsara current at the beginning of Saka 23 3 expired and the date on
which it ended. Saka 233 expired = (Table 1.) Kali 3412 expired. "L"I*_:;ﬂ=39i_i-:. 39 + 3412 427
= 3478. T =572 The remainder is 58; and we have it that No. 58 Raktikshin / 7adle X/17) was the
samvatsara current at the beginning (apparent Mesha-safikranti) of the given year. Again:
18000—17824 = 176. ot = 3 d. 31 gh. 47.2 p. Adding 15 pa. we have 3 d. 32 gh. 2.2 pa.
This shews that Raktikshin will end and Krodhana (No. 5g) begin 3 d. 32 gh. 2.2 pa. after the
apparent Meska safikrinti. This last, by the Sirya Siddhinta, occurred on 17th March, A.D, 311,
at 27 gh. 23 pa. (ser Table I, cof. 13, and the Table in Are. 96}, and therefore Krodhana began
on the 20th March at 59 gh. 25.2 pa., or 34.8 palas before mean sunrise on 25t March. We also know
that since Krodhapa commences within four days after Mesha it will beexpuugtd {Ars. 54 above.)

b, By the Arya Siddhénta, Multiply the expired Kali yearby 22, Subtract 11 from the product.
Divide the result by 1875. To the quotient excluding fractions add the expired Kali year + 27,
Divide the sum by 60. The remainder, counted from Prabhava as 1, is the samvatsara current
at the beginning of the given solar year. Subtract from 1875 the remainder previously left after
dividing by 1875, Multiply the result by 361. Divide the product by 1875, Add ¢ gh.
45 pa. to the quotient. The result gives the number of days, etc,, that have elapsed between the
apparent Mesha-sankrinti and the end of the samvatsara current thereon.

Ezxample 2.— Required the samvatsara current at the beginning of Salka 230 expired, and
the time when it ended.

Saka 230 expired =Kali 3409 expired, Mexe _ 3955 39 + 3400 + 27 = 3475, which,
divided by 60, gives the remainder 55. Then No. 55 Durmati (Table XII) was current at the
beginning of the given year. Again; 1875—1862 = 13, =2 d. 30gh. 10,36 pa. Adding 1 gh,
J - mlmﬁﬁ:!uu:;.h r;t:u“th reslis will bo curreet within two ghotildis where the moment of {he Mashs-sikranti aceon;

T The rule for the t Farishtha, the Sginlys Brakma, the Romaka, \ ;
by the original ‘.w-ill:.;:“h alsn similar, but iy -::It case the result will h“;jn:lrmarh:- &jab:ﬂ‘:g;m; :L:::i?:;
all these suthorities take the time of the ]_l.[u.!tl-llﬁl'rﬂul:i by the present Serye-Siddideie or by the jm.wmr,' whichever
be available. The moment of the Meshs-ssikrintei necording to e Sdoye-Siddidata is Eiven in our Table I, enly for g
1100 teo lmﬁim:dﬂ}umt for all years between AD, 300 mﬂ 1106 mi_h: found by the Table in Art. 08, I the
T e e s
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45 pa., we get 2d. 31 gh. 55.56 pa. Add this to the moment of the Mesha sankrinti as given in Table L.,

cols. 13-—16, viz., 16th March, 308 A.D., Tuesday, at 41 gh. 40 p., and we have 1gth March,

Friday, 13 gh. 35.56 p. after mean sunrise as the moment when Durmati ends and Dundubhi
begins. Here again, since Dundubhi commences within four days of the Mesha sankrinti, it
will be expunged.

€. By the Strya-Siddhanta with the fja (to be used for years after abowt 1500 A.D).
Multiply the expired Kali year by 117. Subtract 60 from the product. Divide the result by
10000. To the figures of the quotient, excluding fractions, add the number of the expired Kali
year plus 27. Divide the sum by 60. And the remainder, counted from Prabhava as 1, is the
samvatsara current at the beginning of the given solar year. Subtract from 1oooo the remainder
left after the previous division by 1oo00. Multiply the difference by 361, and divide the product
by 10000. Add 15 pa. The result is the number of days, etc., that have elapsed between the apparent
Mesha sadkrinti and the end of the samvatsara current thereon. ! :

Example—Required the samvatsara current at the beginning of Saka 1436 expired, and
the moment when it ends. Saka 1436 expired = Kali 4615 expired (Table L.). e Y
B W — 782, The remainder 15 shews that Vrisha was current at the Mesha-sankrinti
.+ 15 p.=3 d. 47 gh. 25.8 p. + 15 p.= 3 d. 47 gh. 40.8 p. Table L. gives the Mesha-
sankrinti as March 27th, 44 gh. 25 p., Monday. 27 d. 44 gh. 25p. + 3 d. 47gh. 408 p.— 31 d.
32 gh. 5.8 p.; and this means that Vrisha ended at 32 gh. 5.8 p. after mean sunrise at Ujjain
on Friday, 3ist March. At that moment Chitrabhinu begins, and since it began within four days
of the Mesha-safikrinti, it is expunged.

d. Brikatswinhiti and [yotishatattva Rules. The rules given in the Brrikatsamhité and
the Jyofishatattva seem to be much in use, and therefore we give them here. The Jyotishatattva
rule is the same as that for the Arya-Siddkinta given above, except that it yields the year current
at the time of mean Mesha-sasikranti, and that it is adapted to Saka years. The latter difference
is merely nominal of course, as the moment of the beginning of a samvatsara is evidently
the same by both.® We have slightly modified the rules, but in words only and not in sense.

The Jyotiskatattva rule is this. Multiply the current Saka year by zz. Add 4291. Divide
the sum by 1875. To the quotient excluding fractions add the number of the current Saka year. Divide
the sum by 60. The remainder, counted from Prabhava as 1, is the samvatsara current at the
beginning of the given year. Subtract the remainder left after previously dividing by 187 5 from
1875. Multiply the result by 361. And divide the product by 1875. The result gives the
number of days by which, according to the Arya-Siddkianta, the samvatsara ends after mean Mesha-
sakranti. The mean® Meshasaikranti will be obtained by adding 2d, 8 gh. 51 pa. {5 vipa.to
the time given in Table L, cols. 13 to 18.

Work out by this rule the example given above under the Arya-Siddkdnta rule, and the
result will be found to be the same by both.

The Brihatsavnkiti rule. Multiply the expired Saka year by 44. Add 8589. Divide
the sum by 3750. To the quotient, excluding fractions, add the number of the expired Saka year

! In these three rules the appurent Mesho-suikrinti is taken. 1f we umit the subtrsction of 108, 11, and 60, and do not
add 15 p, | gh. 45 p, wd 16 p. mespectively, the tosult will bo correct with respest o the mean Meshn-ssikringi,

* I have not seen the Jyoliskatatiea (or * Jyofishiara ™ ax Warren ealls it, but which sems to be o mistaks), but 1 find the
rule in the Ratnemdld of Slpati (AD. 1089). Tt most be us old 5 that by the drys-SiddAdats, since both are thesame. (8. B. D]

3 I we add 4280 instead of 4291, ond add 1 gh. 45 pe o the final result, the time so srrived o will be the period elnpsed sinoe
appareni Meshs-saiikranti. Those who interpret the Jyofishatattes rule in suy differeut way have failod to grasp its proper meaning [5. B D]
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plus 1. Divide the sum by 60. The remainder, counted from Prabhava as 1, is the mvmmeurrmt
ol at the beginning of the year. Subtract from 3750 the remainder obtained after the previous division by
3750. Multiply the result by 361, and divide the product by 3750. This gives the number of -
days by which the samvatsara current at the beginning of the year will end after the Mesha
safikranti, !
60. List of Expunged Samvatsaras. The following is a comparative list of expunged

samvatsaras as found by different authorities, taking the yearto begin at the mean Mesha sankrinti.
T List of Expunged Samvatsaras.®
First Arya-Siddhinta, Frikat- Sérya-Siddhdnta Rule withont | First Arya-Siddbdnte. Bpibat- | Sdrye-Siddhdets Rule without
swiikitd, Rataswdid, Jyofs- bfja np to 1600 AD., =nd stdikitd, Batwamidid, JSyolis- flja up to 1500 A. D, and
Aatatiasa Rules. with Bja afiermorids. hafaifova Bules, with dfja aflerwards
-
' iz Bl | 3 | | Fpgd | B8 Bt | 53 Eapanged
= o A ==
= g A.D. Samvatanra § E A.D. Samvilzara, ﬂ E AD | samvatsars. _i E A-D. Samvatsars,
| oo | it e . -
28 | 809-10 | 57 Hudhirodgirin| 284 | 211-12 | 50 Krodhana |1084|1161-62| 19 Pdrthiva | 1087 | 118465 22 Servadhilrin
817 | 89405 | 29 Virodhin 819°| 800-97 | 25 Khars 1160 | 1248-47 | 45 Virsdhakeil | 1172%| 1249-50( 48 Snmnis
402 | 470-50 | 49 Rikshasa 404°| 481-88 | 51 Piigals  [1334 ) 1881-22| 11 Lvam 1258 | 1895-36"' 15 Vrisha
487 | 66465 | 15 Vryisha 490 | 67-6% | 15 Timoa 1840 | 1417-18 | 38 Krmlhin 1548 | 1420-71] 41 Plavadgn
879 | 648-50 | 41 Plavaign 575% 058-53 | 44 Sadldraps | 1425150208 4 Prameda | 1487 | 1514-15) 18 Ohiteabhilan
655 | 785-38 | & Bhivs 860°| 787-38 | 1D Didtri 1610 | 1587-88| 80 Durmokhs | 1523 1509 | 48 Klaks
743 | 820-21 | 34 Skrvari 746 | 683-24 | 37 Sobhuna 1800
BOS | GO5<ON | 00 Kbays 831 | 908~09 | & Sukh 1693 | 1672-78| 56 Dundnbhi | 1608 | 1855-86! 9 Yuvan
918 | 90091 | 28 Nanduns ple* 998-04 | 20 Manmstha | 1080 | 1757-68 | €8 Survidhirin| 1008%| 1770-71) 45 Tlava

99 |1076-77 | A% Siddhdrihin 1002 [1079-80 | 56 Dundubhi | 1766 | 184344 | 40 HAkshnm 1770 | 1856-567 2 Vibhave

If we take the years to commence with the apparent Mesha-safkrinti the sam-
vatsaras expunged by Sirye Siddhinta calculation will be found in Table 1., col. 7; and
g those by the Arya Siddhinta can be found by the rule for that Siddkanta given in
= Art. 59 above.

61. The years of Jupiter's cycle are not mentioned in very early inscriptions. They are
mentioned in the Sérya-Siddkanta. Dr, ]. Burgess states that he has reason to think that they
were first introduced about A.D. 349, and that they were certainly in use in A.D. 530. We
have therefore given them throughout in Table L

62 The southern (luni-solay) sixty-year cycle. The sixty-year cycle is at present in daily
use in Southern India (south of the Narmadi), but there the samvatsaras arg made to correspond
with the luni-solar year as well as the solar; and we therefore term it the luni-solar 60-year cycle
in contradistinction to the more scientific Barhaspatya cycle of the North.

1L It is uol stalel what Meshsmikeioti ia ment, whether mesn or spparent. The role is here given = penernlly
interperted by writers both !ndim and Furopess, but in this form ifs origin oot be explsined. 1 am strongly inclined to think
that Varllamihirs, the mithor of the Bridetssibditd, meant the rule to run thus: Maltiply (he eorreat Sakn year by 44 Add S582
(ar 8551 or HG58). Divide the sum by 8750. To the integers of the quolient ail I-h-_;i\run mmntélhmr; Lln&;h rest mn shove),
The result is for the mean Meshs-sikmnii” In this form it is the sme s the Arya-Siddhdnts or the Syotisdaiation rils, and
can be essily exphined. (5. B, 1)

4 1n this Table the .Fﬂlllu&ﬁd‘l rule is worled e T interpret it But sa imterpeetod athery Expritietinn
differ, the diferences being in Seka (ourrent) 281, the S6th; 908, the 680d; 1849, the A7th, ) oz o

By the Sirys SiddAdats ibe yesrs marked with an asterisk in the Mﬂﬂmnﬂfmlh‘hhﬁﬁrhnh ol
Table I, eol 7, being in euch tase ono eartier; the rest xrc the sume. (8. B. D) oy

-
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There is evidence ! to show that the cycle of Jupiter was in use in Southern India before
Saka 828 (AD. go5-6); but from that year, according to the Arya Siddhinta, or from Saka
831 (A.D. go8-9) according to the Sirya-Siddhidnta, the expunction of the samvatsaras was altogether
neglected, with the result that the 6Go-year cycle in the south became luni-solar from that year.
At present the northern samvatsara has advanced by 12 on the southern. There is an ecasy
rule for finding the samvatsara according to the lunisolar cycle, vie., add 11 to the current
Saka year, and divide by 60; the remainder is the corresponding luni-solar cycle year. It must
not be forgotten that the samvatsaras of Jupiter's and the southern cycle, are always to betaken
as current years, not expired.

63, The twelveyzar cycle of Fupiter. There is another cycle of Jupiter consisting of
twelve samvatsaras named after the lunar months, It is of two kinds. In one, the samvatsara begins
with the heliacal rising? of Jupiter and consists of about 400 solar days, one samvatsara being
expunged every 12 years or s0.® In the other, which we have named the “ twelve-year cycle
of Jupiter of the meansign system”, the years are similar in length to those of the sixty-year
cycle of Jupiter just described, and begin at the same moment. Both kinds, though chiefly the
former, were in use in early times, and the latter is often employed in modern dates, especially in
those of the Kollam era. The samvatsaras of this helincal rising system can only be found by direct
calculations according to some Siddkdnta. The correspondence of the samvatsaras of the mean-sign
system with those of the sixty-year cycle are given in Table XII. They proceed regularly.

64. The Graka-parforitti and Onko cycles. There are two other cycles, but they are limited
to small tracts of country and would perhaps be better considered as eras. We however give
them here.

The southern inhabitants of the peninsula of India (chiefly of the Madura district) use a
cycle of 9o solar years which is called the Graka-parioritti. Warren has described the cycle,
deriving his information from the celebrated Portuguese missionary Beschi, who lived for over
forty years in Madura. The cycle consists of g0 solar years, the length of one year being 365 d.
15 gh. 31 pa. 30 vi., and the year commences with Mesha. Warren was informed by native
astronomers at Madras that the cycle consisted of the sum in days of 1 revolution of the sun,
15 of Mars, 22 of Mercury, 11 of Jupiter, 5 of Venus and 29 of Saturn, though this appears
to us quite meaningless, The length of this year is that ascertained by using the original
Stirya-Siddhanta; but from the method given by Warren for finding the beginning of the years
of this cycle it appears that astronomers have tried to keep it as nearly as possible in agreement
with calculations by the Arya-Siddhinta, and in fact the year may be said to belong to the
Arya-Siddhinta. The cycle commenced with Kali 3079 current (B, C. 24) and its epoch, f.e¢, the
Graha-parivritti year o current® is Kali 3078 current (B. C. 25)

1 See Corpms Inserip. Tadic, Vol TIL, p 80, note; Ind. Anfig, XVIL, p. 142
® The heliscal vising of & swperior planet is its firsi eisidle rizing afier its conjunetions with the sun, ir, when it is ot a
sufficient distance from the san o be first seem on the horizon st it daing in the morning before sunrise, or, in the oate of an
inferior,| planet (Mercury or Venus), at its seitior in the evening sfter sunset. For Jupiter to be visible the sun must be abooi 11°
below the borizen. [R 8.]
¥ It is Tolly described by me in the Indian Antiquary, ol XVII. [5. B D]
« 4 Tn practice of course the word *eurrent” cannot be spplied to the year 0, but it is applied hem to distingnish it from the year
0 pomplete or expived, which means your 1 curreat.  We nao the word “epoch™ to mean the yesr 0 current.  The epoch of m e
given in & year of another ers is nseful for turning years of one into years of another ers. Thus, by sdding 3078 (the number of the
Kali year eorresponding to the Graha-perivritti eyels epoch) to & Grahw-parivritti year, wo cin get the cquivaleot Enli year; and by
subtracting the same from a Kali yoar we get the corresponding Graba-parivitti year.
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To find the year of the Graha-parivritti cycle, add 72 to the current Kali-year, 11 to the
current Saka year, or 24 or 23 to the AD. year, viz, 24 from Mesha to December jist,
and 23 from January 1st to Mesha; divide by 9o and the remainder is the current year
of the cycle.

The Onko! eycle of 59 lunisolar years is in use in part of the Ganjam district of ®
the Madras Presidency. Its months are pirpiminta, but it begins the year on the 12th of
Bhidrapada-suddha,? calling that day the 12th not the ist. In other words, the year changes its
numerical designation every 12th day of Bhadrapada-Suddha. It is impossible as yet to say
decidedly when the Oiko reckoning commenced. Some records in the temple of Jagannitha
at Puri (perfectly valueless from an historical point of view) show that it commenced with the
reign of Subhanideva in 319 A.D,, but the absurdity of this is proved by the chronicler’s
statement that the great Mughal invasion took place in 327 AD. in the reign of that king's
successor.” Some say that the reckoning commenced with the reign of Chodaganga or
Chorganga, the founder of the Gingavarisa, whose date is assigned usually to 1131-32
A.D., while Sutton in his History of Orissa states that it was introduced in 1580 AD. In
the zamindari tracts of Parlakimedi, Peddakimedi and Chinnakimedi the Onde Calendar is
followed, but the people there also observe each a special style, only differing from the parent
style and from one another in that they name their years after their own zamindars. A singular
feature common to all these four kinds of regnal years is that, in their notation, the years whose
numeral is 6, or whose numerals end with 6 or o (except 10), are dropped.* For instance, the
years succeeding the sth and 1oth Onkos of a prince or zamindar are called the 7th and 21st Ofkos
respectively. It is difficult to account for this mode of reckoning; it may be, as the people
themselves allege, that these numerals are avoided because, according to their traditions and §isfras,
they forebode evil, or it may possibly be, as some might be inclined to suppose, that the system
emanated from a desire to exaggerate the length of each reign. There is also another unique
convention according to which the Onko years are not counted above 59, but the years succeed-
ing 59 begin with a second series, thus “second 1", ** second 2", and so on. It is also important
to note that when a prince dies in the middle of an Onko year, his successor's 1st Ofko which
commences on his accession to the throne, does not run its full term of a year, but ends on the
11th day of Bhidrapada-Suddha following; consequently the last regnal year of the oné and the
first of the other together occupy only one year, and one year is dropped in effect. To find,
therefore, the English equivalent of a given Osko year, it will be necessary first to ascertain the
style to which it relates, f.s., whether it is a Jagannitha Onko or a Parlakimedi Onko, and so on -
and secondly to value the given year by excluding the years dropped (namely, the 15t —possibly, the
Gth, 16th, zoth, 26th, joth, 36th, 4oth, 46th, soth, 56th). There are lists of Orissa princes
available, but up to 1797 A.D. they would appear to be perfectly inauthentic.® The list from

L Or Anka.
# On the 11th secording to some, bui all the evidence fends to shew that the year bagins on the 19¢h,

 The real date of the Mubammadan invasion seems to be 1668 AD. (J. A 8. B. for 1889, LIL. . 28 invmion
% i = v LIL, p. 205, mofe), The
allnded fo s cvidently that of the * Yownas™, but ss fo these dafes (hese temple chronicles must nover be balieved. [R. 8]
. 4 Bome sy that the first year i alse dropped, similarly; but thiz sppears to bo the result of & misunderstamti i
.r-.-H.E&nppd.nu];tuﬂiinﬂth&nurmhrnhdhwudumnhm;nﬁdn. Mr. J Bﬂlnﬁ.lﬂihl”lh::;ﬁ
;-;-nmﬂu\'ﬂ:’wihllhllllurll'li.ultlnnnitr.ul“,iuihllLhuﬂlhﬂﬁhnfthlrdpufmmﬂ.uﬂnhwrhhm
year, ince the yearw 1, 2, 6, 10, 18, 30, 26, 30 und 38 are omitied (J. A. S B 1888, LIL, p, I
been misleil sboot the first two yeary. e -

¥ Sowell's Shetch of the Dynasties of Southern Tndia, p. 64. drehevloyical Survey of Somthern India, vol, I1. P 304
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that date forwards is reliable, and below are given the names of those after whom the later
Ofko years have been numbered, with the English dates corresponding to the commencement of
the 2nd Onkos of their respective reigns.

Onko 2 of Mukundadeva . . . /. September 2, 1797. (Bhidrapada sukla 1z2th.)
Do. Réimachandradeva . . . September 22, 1817, Do. Dao.
Do. Vimkesvaradeva . . . September 4, 1854. Do. Do.
| Do. Divyasihhadeva . . . September 8, 1850. Do. De.
P-4 RT IL

THE VARIOUS ERAS

65. General remarks. Different eras have, from remote antiquity, been in use in different
parts of India, having their years luni-solar or solar, commencing according to varying practice with
a given month or day; and in the case of luni-solar years, having the months calculated variously
according to the aminta or parniminta system of pakshas. (drt. 72 above). The origin of
some eras is well known, but that of others has fallen into obscurity. It should never be forgotten,
as explaining at once the differences of practice we observe, that when considering “ Indian"
science we are considering the science of a number of different tribes or nationalities, not of
one empire or of the inhabitants generally of one continent.

66. If a number pf persons belonging to one of these nationalities, who have been in
the habit for many years of using a certain era with all its peculiarities, leave their original
country and settle in another, it is natural that they should continue to use their own era, not-
withstanding that another era may be in use in the country of their adoption; or perhaps, while
adopting the new era, that they should apply to it the peculiarities of their own. And wice versa
it is only matural that the inhabitants of the country adopted should, when considering the
peculiarities of the imported era, treat it from their own stand-point.

67. And thus we actually find in the pafichdngs of some provinces a number of other
eras embodied, side by side with the era in ordinary use there, while the calendar-makers have
treated them by mistake in the same or nearly the same manner as that of their own reckoning.
For instance, there are extant solar pafichings of the Tamil country in which the year of the
Vikrama era is represented as a solar Meshidi year. And so again Saka years are solar in
Bengal and in the Tamil country, and lunisolar in other parts of the country. So also we
sometimes find that the framers of important documents have mentioned therein the years of
several eras, but have made mistakes regarding them. In such a case we might depend on the
dates in the document if we knew exactly the nationality of the authors, but very often this
cannot be discovered, and then it is obviously unsafe to rely on it in any sense asa guide. This
point should never be lost sight of :

68. Another point to be always borne in mind is that, for the sake of convenience in
calculation a year of an era is sometimes treated differently by different authors in the same
province, or indeed even by the same author. Thus, Gagesa Daivajna makes Saka years begin
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with Chaitra $ukla pratipadi in his Grakalighava (A.D. 1520), but with mean Mesha safkrinti
in his Zithichintaman: (AD. 1525.)

6g. It is evident therefore that a certain kind of year, ¢, the solar or luni-solar year,
or a certain opening month or day, or a certain arrangement of months and fortnights and the
like, cannot be strictly defined as belonging exclusively to a particular era or to a particular part
of India. We can distinctly affrm that the eras whose luni-solar years are Chaitradi (i.e., begin-
ning with Chaitra $ukla pratipadd) are always Meshidi (beginning with the Mesha sankranti)
in their corresponding solar reckoning, but beyond this it is unsafe to go.

70. Current and expived years. 1tis, we believe, now generally known what an ** expired ™ or
“current” year is, but for the benefit of the uninitiated we think it desirable to explain the matter fully.
Thus; the same Saka year (A.D. 1894) which is numbered 1817 varfamdna, or astronomically current,
in the pafichings of the Tamil countries of the Madras Presidency, is numbered 1816 gata (** expired ")
in other parts of India. This is not so unreasonable as Europeans may imagine, for they themselves
talk of the third furlong after the fourth mile on a road as “four miles three furlongs" which
means three furlongs after the expiry of the fourth mile, and the same in the matter of a person’s age ;
and so September, A.D. 1894, (Saka 1817 current) would be styled in India * Saka 1816 expired, Sep-
tember”, equivalent to * September after the end of Saka 1816" or “after theend of 1893 A.D".
Moreover, Indian reckoning is based on careful calculations of astronomical phenomena, and
to calculate the planetary conditions of September, 1894, it is necessary first to take the planetary
conditions of the end of 1893, and then add to them the data for the following nine months.
That is, the end of 1893 is the basis of calculation. It is always necessary to bear this in mind because
often the word gafa is omitted in practice, and it is therefore doubtful whether the real year in
which an inscription was written was the one mentioned therein, or that number decreased by one. !

In this work we have given the corresponding years of the Kali and Saka eras actually
current, and not the expired years. This is the case with all eras, including the year of the
Vikrama * era at present in use in Northern India. "

7. Description of the several eras. In Table IL, Part iii, below we give several eras,
chiefly those whose epoch is known or can be fixed with certainty, and we now proceed to
describe them in detail.

The Kali-Yuga.—The moment of its commencement has been already given (Art. 16
above). Its years are both Chaitridi (luni-solar) and Meshidi (solar.) It is used both in astro-

1 Bee *Celesdafiont of Hinda dates®, by Dr. Fleet, in the fad, Aui., vils. YFZ ta TIT.. und my potes on the date of »

Juin. Perdps in Dr. Bhindirker's “Report ow the soarch for Senkrif mnbusoripts’ for 1888—1884 A. D,

§§ 88, 37. (5. B. D) G il
? The Vikrsmn ers is pever used by Indisn sstrofomers. Out of 160 Vikmma dutes exumined by Dr. Kielbarn (J;

XIX.), thers sre only six which have to be taken as currest years. ls it nof, hewever, pussible that all Y:'h-mu:mnr&ml}:n:-

rent yours, but that intn.lh.mll in writings wnd imscriptions the suthors have made them doubly carrent in conssquencs of thinking

ﬁnmrihl;p:ﬂ.r;m. Thn'ﬂuinmmnflmljnrmudutﬁmmm:ilmimnﬁjﬂimpnluﬁdhth

i . ¥ -y he yesr wns already 1185 ewrrent, but (he number given i ittseription

a8 if 1165 had horn the expired year. ] R i
Al-rumeruf{lctIdnnutthinkﬂn.tithpuiﬁf:]ghurnﬂhdhnrtﬁ:mnnﬁhﬂhﬁ:in thrmsel ves

expired or eurvent yewrs Warren, the wuther of the Kilasodbwiits wos not certuin.  He ﬂlhﬂllmﬁ:-.:ndhgwﬂ-m

year I'lll.'ﬂ expired “A I 0 complete™ (p. 802) or *1 ewrrent™ (p. 204). Thes, by kis view, the Christian Tear 3

the Kali your §i0g Fpir:dnull.l be A.D. 1 complete o A D, 2 current. But grnerally Enropemn ﬂ.nﬂn; flx A.D 1 mh

s uﬂquudmg to Kali 3102 expired. The eurrent and expired yoars andoubledly give Tise to sonfusion. Th]mufﬁeih.n:nﬂq]

ety the Kali snd Sk for imstanee my.nt]nthqmnmqi;[wml.hmrmdmhumm,mhdhmﬁ

astronom il , such Vikrama, G
hh-?li'ﬁ.;‘l'l]m a2 the upta, snd many others, may be taken ws curvent ones. (Bee, buwever, Nate §, p. 48,
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nomical works and in padchings. In the latter sometimes its expired years, sometimes current
years are given, and sometimes both. It is not often used in epigraphical records. !

. Saptarshi-Kala—This era is in use in Kashmir and the neighbourhood, At the time of
Alberuni (1030 AD.), it appears to have been in use also in Multin and some other parts. It is
the only mode of reckoning mentioned in the Rija- Tarasiginf. It is sometimes called the “ Lau-
kika-Kila" and sometimes the “ Sistra-Kala". It originated on the supposition that the seven Rishis
(the seven bright stars of Ursa Major) move through one nakshatra (27th part of the ecliptic)
in 100 years, and make one revolution in 2700 years; the era consequently consists of cycles of
2700 years. But in practice the hundreds are omitted, and as soon as the reckoning reaches 100,
a fresh hundred begins from 1. Kashmirian astronomers make the era, or at least one of its

- cycles of 2700 years, begin with Chaitra sukla 1st of Kali 27 current. Disregarding the hundreds
we must add 47 to the Saptarshi year go find the corresponding current Saka year, and 24—2;5
for the' corresponding Christian year. The years are Chaitridi. Dr. F. Kielhorn finds ? that they
are mostly current years, and the months mostly pimiminta.

The Vikrama era.—In the present day this era is in use in Gujarit and over almost all
the north of India, except perhaps Bengal ' The inhabitants of these parts, when migrating to
other parts of India, carry the use of the era with them. In Northern Indiathe year is Chaitridi,
and its months pirpiminta, but in Gujarat it is Kirttikadi and its months are aminta. The settlers
in the Madras Presidency from Northern India, especially the Marvidis who use the Vikrama
year, naturally begin the year with Chaitra Eiuld‘w pratipadd and employ the plrpimanta scheme
of months; while immigrants from Gujarit follow "their own scheme of a Kirttikidi aminta year,
but always according to the Vikrama era. In some parts of Kithidvid and Gujarit the Vikrama
era is Ashidhidi* and its months aminta. The practice in the north and south leads in the
present di}r to the Chaitridi pirniminta Vikrama year being sometimes called the *Northern
Vikrama," and the Kirttikidi aminta Vikrama year the * Southern Vikrama, "

The correspondence of these three varieties of the Vikrama era with the Saka and other
eras, as well as of their months, will be found in Table II., Parts ii. and ii,

Prof. F. Kielhorn has treated of this era at considerable length in the /nd. Ansig., vols. XIX.
and XX., and an examination of 150 different dates from 898 to 1877 of that era has led him
to the following conclusions (i, XX., p. 308 f./.

(1) It has been at all times the rule for those who use the Vikrama era to quote the
expired years, and only exceptionally * the current year.

(2) The Vikrama era was Karttikidi from the beginning, and it is probable that the
change which has gradually taken place in the direction of a more general use of the Chaitridi
year was owing to the increasing growth and influence of the Saka era. Whatever may be the
practice in quite modern times, it seems certain that down to about the 14th century of the
Vikrama era both kinds of years, the Karttikidi and the Chaitridi, were used over exactly the same
tracts of country, but more frequently the Kirttikidi.

(3) While the use of the Kirttikidi year has been coupled with the pirniminta as often aswith the

1 Corpua Inserip, Ind., Fol. TII., Introduction, p. 9, mofe.

3 Ind. dut, Vol XX, p. 140 .

) In Benglli pafichiigs the Vikramn Ssmvat, or Sumbst, is given along with the Sakn year, and, like the North-Indisn
Vikrama Samvst, iz Chaitradi plroiminta.

i Bon Imd Anl, vol. XFIL., p. 98; aleo note §, p. 81, wnd connected Text,

&  Set, however, nole 2 om the previoos page.
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aménta scheme of months, the Chaitradi year is found to be more commonly joined with the piirniminta
scheme: but neither scheme can be exclusively connected, with either the Kirttikadi or Chaitradi year.

The era was called the “ Milava" era from about AD. 450 to 850. Theearliest known
date containing the word *Vikrama" is Vikrama-samvat 88 (about A.D. 840); but there the era
is somewhat vaguely described as “the time called Vikrama"; and it is in a poem composed in
the Vikrama year 10350 [about A.D. gg2) that we hear for the first timeofa king called Vikrama
in connection with it  (See Mnd. Awtig., XX., p. 404).

At the present day the Vikrama era is sometimes called the * Vikrama-samvat ™, and
sometimes the word “samvat" is used alone as meaning a year of that era. But we have
instances in which the word *samvat " (which is obviously an abbreviation of the word samvatsara,
or year) is used to denote the years of the Saka, Siritha, or Valabhi eras ! indiscriminately.

In some native pafchings from parts of the Madras presidency and Mysore for recent
years the current Vikrama dates are given in correspondence with current Saka dates; for
example, the year corresponding to A.D. 1893—04 is said to be Saka 1816, or Vikrama 1951. (See
remarks on the Saka era above)

The Christian era. This has come into use in India only since the establishment of the
English rule. Its years at present are tropical solar commencing with January 1st, and are taken
as current years. January corresponds at the present time with parts of the luni-solar amanta
months MirgaSirsha and Pausha, or Pausha and Migha, Before the introduction of the new style,
however, in 1752 A.D, it coincided with parts of aminta Pausha and Migha, or Migha and
Philguna. The Christian months, as regards their correspondence with luni-solar and solar months,
are given in Table II., Part ii

The Saka era.—This era is extensively used over the whole of India; and in most parts
of Southern India, except in Tinnevelly and part of Malabar, it is used exclusively. In other
parts it is used in addition to local eras. In all the Karamas, or practical works on astronomy
it is used almost exclusively.? Its years are Chaitridi for luni-solar, and Meshidi for solar,
reckoning. Its months are pirpiminta in the North and aminta in Southern India. Current
years are given in some panchings, but the expired years are in use in most?® parts of India.

The Chedi or Kalackuri era.—This era is not now in use. Prof. F, Kielhom, examining
the dates contained in ten inscriptions of this era from 793 to 934.% has come to the conclusion

U Ses Ind. Aut, vol XIL_ pp. 318, 293; XI, p 48 &

! 1 have seen only two examples in which suthors of Kereyas have used any ofber em along with the Sakn The suthor of
the Rima-visods gives, as ihe starting-point for calenlations, the Akber year 85 {ogether with the Sakn year 1512 (expired), and the
muthor of the Plattesdiapratdin fixes as its sarting-point the 48th yoar of * Phattesiha* coupled with the Sakn year 1086, [8.B.1]

1 Certmin Telugn (luni-solar) wnd Tamil (wlar) pafichdiips for the last fiw years, which | hawe procuesd, snd which were
printed st Madrss and wre clourly i uwse in tht Presidency, us well ms & Conarsse paiichbiig for A.D, 1803, (fakh 1818 carrant,
1815 expired) elited by the Polace Astronomer of H. H. the Mablriji of Mysore, give the curreol Saks years Bu 1 strangly
doubt whether the authors of these pachbigs acv themselves acqusiated with the distinetion botween so-called currout sl rxpired
years.  For instance, there is & pubchiig anunully prepared by Mr. Appa Ayyuiighr, » resident of Kafijofir in the Tanjore Distriet,
which appeats te be in general wse in the Tamil conntry, ol in thut for the solar Meshidi year correspond ing to 1887 —85 he nsey
the expired Sakn year, calling this 1509; whils in these for two other years thnt T have seon the eurremt Sakn yoar is wsed. | have

oonversed with several Tamil gentlemen ot Poons, snd lesrn from them that o their part of Todia the generslity of people are

sequainted only with the name of the ssmvatsars of the 60-year eyele, snd give oo numeriesl value to ¥

wre puibered, however, the expired year = in genoral mee. I om (berefors inelined to belisve that the mn-q:lH- mn“hm:lﬁ sl

are nowhere in use; and it becomes & question whether the wo-mlled expired Saka year is really an oxpired cpe. [5. B D] ’“
* fwdian Antignary for Avgust, 1888, vl XVIL, p. 915, and the desdemy of 10th Dec, 1587, p. 394 £ T had sapaelf

ealonlated these sme inscription-dates in March, 1987, and hud, in conjunction with Dr. Fleel, arrived at senely the ssme concle iuns

s Dr. Kielborn's, bt we did mot then seitle the epoch, believing that the dsts wers mtnrﬁnimﬂ;rdilﬂln. (Corpur. Fuseri

Tndic, Vol. TIT, Iuteod, p. 9. [3. B. D] See alio Dr. Kielborn's Paper read before the Oriental Congress in London, [&‘r&"
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that the 1st day of the 1st cwremt Chedi year corresponds to Asvina Sukla pratipadd of
Chaitradi Vikrama 306 current, (Saka 171 current, 5th Sept., A.D. 248); that consequently its years
are Advinidi; that they are used as current years; that its months are pirpiminta; and that its
epoch, i¢., the beginning of Chedi year o current, is A.D. 247—48.

The era was used by the Kalachuri kings of Western and Central India, and it appears
to have been in use in that part of India in still earlier times.

The Gupta era.—This era is also not now in use. Dr. Fleet has treated it at great length
in the introduction to the Corpus. Juscrip. Ind. (Vol. HI, “ Gupta Inscriptions"), and again
in the fadian Antiguary (Vol, XX., pp. 376 f.) His examination of dates in that era from 163
to 386 leads him to conclude that its vears are current and Chaitridi; that the months are
piirpiménta; and that the epoch, s.¢., the beginning of Gupta Samvat o current, is Saka 242 current
(A.D. 310—20). The era was in use in Central India and Nepal, and was used by the Gupta kings.

The Valabhi era.—This is merely a continuation of the Gupta era with its name changed
into “ Valabhi."! It was in use in Kithiivid and the neighbourhood, and it seems to have been
introduced there in about the fourth Gupta century. The beginning of the year was thrown
back from Chaitra sukla 1st to the previous Karttika sukla rst, and therefore its epoch went
back five months, and is synchronous with the current Kirttikidi Vikrama year 376 (A.D, 318—19,
Saka 241—42 current). Its months seem to be both amdnta and purmimdnta.

The inscriptions as yet discovered which are dated in the Gupta and Valabhi era range
from the years 82 to g45 of that era.

The Bemgali San.—An era named the “ Bengali San " (sometimes written in English “ Sen ")
is in use in Bengal. It is a solar year and runs with the solar Saka year, beginning at the
Mesha sankranti; but the months receive lunar-month names;, and the first, which corresponds
with the Tamil Chaitra, or with Mesha according to the general reckoning, is here called Vaisikha,
and so on throughout the year, their Chaitra corresponding with the Tamil Philguna, or with
the Mina of our Tables. We treat the years as current ones. Bengali San 1300 current cor-
responds with Saka 1816 current (A.D. 1893—94.) Its epoch was Saka 516 current, A.D. 503—04.
To convert a Bengali San date into a Saka date for purposes of our Tables, add 516 to the
former year, which gives the current Saka solar year, and adopt the comparison of months given
in Table 1I., Part. ii,, cols. 8, 0.

The Viliyatl year.—This is another solar year in use in parts of Bengal, and chiefly in
Orissa; it takes lunar-month names, and its epoch is nearly the same as that of the “Bengali
San", viz., Saka 515—16 current, A.D. 502—g3, But it differs in two respects. First, it begins
the year with the solar month Kanya which corresponds to Bengal solar Asvina or Assin.
Secondly, the months begin on the day of the sankrinti instead of on the following (2nd) or 3rd
day (see Art. 28, the Orissa Rule).

The Amli Era of Orissa—This era is thus described in Girisa Chandra’s * Chronological
Tables" (preface, p. xvi.): “The Amli commences from the birth of Indradyumna, Rija of Orissa,
on Bhiadrmpada sukla 12th, and each month commences from the moment when the sun enters
a new sign. The Amifi San is used in business transactions and in the courts of law in Orissa." !

1 The Vildiyatf een, ws given in some Bengal Governmeni snnunl chronologienl Tables, and in 8 Beugali paiichdig printed in
Calentin that 1 have seen, is mule identieal with this Amli ern in almost every respoct, exeept that its months are mmle to con-
manee givilly in secordanoe with the seeond variety of the midnight rule (drt, 28], Bat fucts seem to be that the Viliyst] year
L pemmemees, tob on lunar Bhidmpeda sukls 12th, but with the Kanyd ssikranti, while the Amli year does begin on lusar Bhiidrapada
Sukls 19th. I may be remarked that Warren writes—in A1) 1835 Kilasgikalite, Tables p. TX.) that the * Viluity year is reckoped
from the 1st of the krishaa paksha in Chaitea™, and that its sumerical desigoation is the ssme with the Bengali San. {8. B, D.]
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It isﬂmshmi-:m!arwithrcapcctmdungingitsnumﬂicalduigmtim.butmh:a:regudsﬂn
months and days. But it seems probable that it is really luni-solar also as regards its months
and days.

?r['sh: Kanyi safkrinti can take place on any day from about 11 days previous to lunar
Bhadrapada sukla 12th to about 18 days after it. With the difference of so many days the epoch
and numerical designation of the Amli and Viliyatl years are the same.

The Fasali year.—This is the harvest year introduced, as some say, by Akbar, originally
derived from the Muhammadan year, and bearing the same number, but beginning in July.
It was, in most parts of India, a solar year, but the different customs of different parts of India
caused a divergence of reckoning. Its epoch is apparently A. H. 963 (A.D. 1556), when its
number coincided with that of the purely lunar Muhammadan year, and from that date its years
have been solar or lumisolar. Thus (A.H.) 063 4 337 (solar years) = 1300, and (A.D.)
1556 4 337 =1803 A.D., with a part of which year Fasali 1300 coincides, while the same
year is A.H. 1310. The era being purely official, and not appealing to the feelings of the people
of India, the reckoning is often found to be loose and unreliable. In Madras the Fasali year
originally commenced with the st day of the solar month Adi (Karka), but about the year
1800 A.D. the British Government, finding that this date then coincided with July 13th, fixed
July 13th as the permanent initial date; and in A.D. 1835 altered this for convenience to July
1st, the present reckoning. In parts of Bombay the Fasali begins when the sun enters the
nakshatra Mrigasirsha, viz., (at present) about the sth or 6th June. The Bengili year and the
Viliyatl year both bear the same number as the Fasali year.

The names of months, their periods of beginning, and the serial number of days are the
same as in the Hijra year, but the year changes its numerical designation on a stated solar day.
Thus the year is already a solar year, as it was evidently intended to be from its name. But
at the present time it is luni-solar in Bengal, and, we believe, over all North-Western India, and
this gives rise to a variety, to be now described.

The lunmi-solar Fasali year—This reckoning, though taking its name from a Muhammadan
source, is a purely Hindu year, being luni-solar, pirgiminta, and Aévinidi.' Thus the luni-solar
Fasali year in Bengal and N. W. India began (pirniminta Asvina krishpa pratipadi, Saka 1815
current =) Sept. yth, 1882. A peculiarity about the reckoning, however, is that the moaths are
not divided into bright and dark fortnights, but that the whole runs without distinction of pakshas,
and without addition or expunction of tithis from the 1st to the end of the month, beginning
with the full moon. Its epoch is the same as that of the Vilayati year, only that it begins
with the full moon next preceding or succeeding the Kanyi saikrinti, instead of on the sankrinti day.

In Southern India the Fasali year 1302 began on June sth, 1892, in Bombay, and on
July 1st, 189z, in Madras. It will be seen, therefore, that it is about two yearsand a quarter in
advance of Bengal

‘ To convert a luni-solar Bengali or N. W. Fasali date, approximately, into a date easily
workable by our Tables, treat the ‘year as an ordinary luni-solar pirniminta year; count the
days after the 15th of the month as if they were days in the $ukla fortnight, 15 being deducted
from the gwcn figure; :ddﬁ 515 to make the year correspond with the Saka year, for dates
he.twe:n Asvina 1st and Chaitra 15th ( =amdnta Bhidrapada krishna 1st and aminta Philguna
krishpa 3oth)—and 516 between Chaitra 15th and Asvina 1st. Thus, let Chaitra 25th 1200 be
the gw:n date. The 25th should be converted into Sukla toth; adding 516 to 1290 we have 1806
the equivalent Saka year. The corresponding Saka date is therefore aminta Chaitra Sukla 1 uﬂl:
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1806 current. From this the conversion to an A.D.date can be worked by the Tables. For
an exact equivalent the sankrinti day must be ascertained.

The Makratta Shr-san or Shakiir-san.—This is sometimes called the Aradi-san. It was
extensively used during the Mahratta supremacy, and is even now sometimes found, though
rarely. It is nine years behind the Fasali of the Dakhan, but in other respects is just the same;
thus, its year commences when the sun enters the nakshatra MrigaSirsha, in which respect it is
solar, but the days and months correspond with Hijra reckoning. It only diverged from the Hijra
in A.D. 1344, according to the best computation, since when it has been a solar year as
described above. On May i1sth, AD. 1344, the Hijra year 745 began. But since then the
Shahiir reckoning was carried on by itself as a solar year. To convert it to an A.D. year,
add 599.

The Harsha-Kila.—This era was founded by Harshavardhana of Kanauj, ! or more properly
of Thagedar. At the time of Alberuni (A.D. 1030) it was in use in Mathurd (Muttra) and Kanauj.
Its epoch seems to be Saka §2g current, A.D. 606—7. More than ten inscriptions have been
discovered in Nepal ? dated in the first and second ccntury of this era. In all those discovered
as yet the years are qualified only by the word “samwvat’

The Mégi-San.—This era is current in the District nf Chittagong. It is very similar to
the Bengali-san, the days and months in each being exactly alike. The Migi is, however, 45 years
behind the Bengali year? ey., Migi 1200 = Bengali 1245.

The Kollaw eva, or era of Parafurama.—The year of this era is known as the Kollam
angu. Kollam (anglicé Quilon) means *“western ", andu means “a year”. The era is in use in
Malabar from Mangalore to Cape Comorin, and in the Tinnevelly district. The year is sidereal
solar. In North Malabar it begins with the solar month Kanni (Kanyd), and in South Malabar
and Tinnevelly with the month Chifgam (Sirhha). In Malabar the names of the months are
sign-names, though corrupted from the original Sanskrit; but in Tinnevelly the names are chiefly
those of lunar months, also corrupted from Sanskrit, such as Sittirai or Chittirai for the Sanskrit
Chaitra, corresponding with Mesha, and so on, The sign-names as well as the lunar-month names
are given in the pafichings of Tinnevelly and the Tamil country. All the names will be found
in Table II., Part ii. The first Kollam dndu commenced in Kali 3927 current, Saka 748 current,
A.D. 825—26, the epoch being Saka 747—48 current, A.D. B24—25. The years of this era as
used are current years, and we have treated them so in our Tables.

The era is also called the “era of Parasurima"”, and the years run in cycles of 1000. The
present cycle is said to be the fourth, but in actual modern use the number has been allowed
to run on over the 1000, A.D. 1894—05 being called Kollam 1070. We believe that there is
no record extant of its use earlier than A D. 825, and we have therefore, in our Table L., left the
appropriate column blank for the years A.D. 300—825. If there were really three cycles ending
with the year 1000, which expired A.D. 824—25, then it would follow that the Parasurima, or
Kollam, era began in Kali 1927 current, or the year 3528 of the Julian period. ¢

The Nevir era. This era was in use in Nepal up to AD. 1768, when the Saka era

1 Alberuni’s Indin, English tramsistion by Sschau, Vol 1L, p. 5.

2 Corpus Imserip. Indic., Fol. 111, Introd., p. 177 ff.

3 Girids Chandra's Chromologice! Tudles for 4.D. 1784 fo 1900,

i Wamen (Kilassadolits, p. 208) mukes it commence in “the year 3537 of the Julisn period, snswering to the 1996th of
the Kuli yur™. But this fa wrong if, ss we believe, the Kollam years are corrend years, and we know oo resson to think them

otherwise. Warren's acoount wis based on that of De. Buchanan who made the 977th year of the third eyele commenee in A.D. 1800,
But soconding to the present Malabar use it is quite clear that the yeor commencing in 1800 A.D., wes the 976th Kollam year.
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' was introduced. ' Its years are Kirttikidi, its months aminta, and its epoch (the beginning of the
Nevir year o current) is the Kirttikidi Vikrama year 936 current, Saka 8or—2 current, A.D, 878—70.
Dr. F. Kiclhorn, in his /udian Antiguary paper on the “Epoch of the Newdr era™? has come
to the conclusion that its years are generally given in expired years, only two outof twenty-five
dates examined by him, running from the 235th to the 995th year of the era, being current
ones. The era is called the *Nepil era” in inscriptions, and in Sanskrit manuscripts; * Nevar "
seems to be a corruption of that word, Table I1,, Part iii., below gives the correspondence of
the years with those of other eras.

The Chalukya era. This was a short-lived era that lasted from Saka gg8 (A.D. 1076)
to Saka 1084 (A.D. 1162) only. It was instituted by the Chalukya king Vikramaditya Tribhuvana
Malla, and seems to have ceased after the defeat of the Eastern Chilukyas in A.D. 1162 by
Vijala Kalachuri. It followed the Saka reckoning of months and pakshas. The epoch was Saka
998 —g9 current, A.D, 1075—76.

The Simha Samvat—This era was in use in Kithidvad and Gujarit. From four dates
in that era of the years 32, g3, 96 and 151, discussed in the fudian Anmtigwary (Vols. XVIIL
and XIX. and elsewhere), we infer that its year is luni-solar and current; the months are presumably
amanta, but in one instance they seem to be pirgiménta, and the year is most probably Ashadhadi,
It is certainly neither Kirttikidi nor Chaitridi. Its epoch is Saka 1036—37 current, A.D, 1113—14.

The Lakshmapa Sema era—This era is in use in Tirhut and Mithila, but always along
with the Vikrama or Saka year. The people who use it know little or nothing about it.
There is a difference of opinion as to its epoch, Colebrooke (A.D. 1796) makes the first year
of this era correspond with A.D, 1105; Buchanan (A.D. 1810) fixes it as A.D. 1105 or 1106;
Tirhut almanacs, however, for the years between A.D. 1776 and 1880 shew that it corresponds
with A.D. 1108 or 1109. Buchanan states that the year commences on the first day after the
full moon of the month Ashidha, while Dr. Rajendra Lal Mitra (A.D. 1878) and General Cunningham
assert that it begins on the first Migha badi (Migha krishpa 1st), ¥ Dr. F, Kielhorn, examining six
independent inscriptions dated in that era (from A.D. 1194 to 1551), concludes ¢ that the year
of the era is Kirttikidi; that the months are aminta ; that its first year corresponds with AD,
1119—20, the epoch being A.D. 1118 —19, Saka 1041—42 current ; and that documents and inscriptions
are generally dated in the expired year. This conclusion is supported by Abul Fazal's statement
m the Abbarmima (Saka 1506, AD. 1584). Dr. Kielhorn gives, in support of his conclusion,
the equation “Laksh: sam: 505 =Saka sam: 1546" from a manuscript of the Smrititattoamyita,
and proves the corfectness of his epoch by other dates than the six first given,

The laki era.—The “Tarlkhi 1ahi," thatis “the mighty or divine era,” was established by
the emperor Akbar. It dates from his accession, which, according to the Tabakit-i-Akbari, was
Friday the 2nd of Rabl-ué-dini, A.H. ¢63, or 14th February, * 1556 (0. S,), Saka 1478 current.
It was employed extensively, though not exclusively on the coins of Akbar and Jahinglr, and
appears to have fallen into disuse early in the reign of Shih-Jahdn. According to Abfil Fazal,
the days and months are both natural solar, without any intercalations. The names of the months
and days correspond with the ancient Persian. The months have from 29 to 30 days each,

Gevernl Sir A. Cunninghum's fudion Eras, r 74

Tud, Aud., Vol. XVIL, p. 245 0,

Thin much information is from Genernl Cunningham's * fudion Eras™

Ind. dni, XIX,, p 1l

Gieneral Couningham, in his * Fadion Eres™; gives it as 15th February; but that dny was o Sutunlay,

L B R
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There are no weeks, the whole 30 days being distinguished by different names, and in those
months which have 32 days the two last are named ros ¢ skab(day and night), and to distinguish
one from another are called *first' and * second”. ! Here the lengths of the months are said to be
“from 20 to 30 days each”, but in the old Persian calendar of Yazdajird they had 30 days
each, the same as amongst the Parsees of the present day. The names of the twelve months
are as follow.—

1 Farwardin 5 Mirdad 0 Ader

2 Ardi-behisht 6 Sharifir 10 Déi

3 Khurdid 7 Mihir i1 Bahman

4 Tir 8 Abidn 1z Isfandarmaz

The Makratta Kija Saka era.—This is also called the “ Rijyibhisheka Saka". The
word “Saka" is used here in the sense of an era. It was established by S'ivnji. the founder
of the Mahratta kingdom, and commenced on the day of his accession to the throne, 7.¢., Jyeshtha
sukla trayodaél (13th) of Saka 1596 expired, 1597 current, the Ananda samvatsara. The number
of the year changes every Jyeshtha Sukla trayodasdi; the years are c:urrcnt in other respects it
is the same as the Southern luni-solar amanta Saka years. Its epoch is Saka 1596—0g7 current,
AD. 1673—74. It is not now in use. _

72. Names of Hindi and N. W. Fasali months.—Some of the months in the North of India
and Bengal are named differently from those in the Peninsula. Names which are manifestly
corruptions need not be noticed, though * Bhidin" for Bhadrapada is rather obscure, But “ Kuar”
for Asvina, and “Aghin", or “Aghrin", for Mirgasirsha deserve notice. The former seems to
be a corruption of Kumiri, a synonym of Kanya (=Virgo, the damsel), the solar sign-name. [f so,
it is a peculiar instance of applying a solar sign-name to a lunar month. “ Aghin" (or “ Aghrin ")
is a corrupt form of Agrakdyana, which is another name of Mirgasirsha.

PART IIL

DESCRIPTION AND EXPLANATION OF THE TABLES.

73. Table I.—Table L. is our principal and general Table, and it forms the basis for all
calculations. It will be found divided into three sections. (1) Table of concurrent years; (2)inter-
calated and suppressed months; (3) moments of commencement of the solar and luni solar years.
All the figures refer to mean solar time at the meridian of Ujjain. The calculations are based on the
Sttrya-Siddhinta, without the bija up to 1500 A.D. and with it afterwards, with the exception
of cols. 13 to 17 inclusive for which the Arya-Siddhinta has been used. Throughout the table
the solar year is taken to commence at the moment of the apparent Mésha sankrinti or first
point of Aries, and the luni-solar year with amdnta Chaitra Sukla pratipadi. The months are
taken as aminta,

74 Cols. 1 to 5—In these columns the comcwrrent years of the six principal eras are

1 Prinsep's Indian Antiquities, 11, Useful Tables, p. 171,
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* given. (As to current and expired years see Art. 70 above,) A short description of erasisgiven
in Art. 71. The years in the first three columns are used alike as solar and luni-solar, commenc-
ing respectively with Mesha or Chaitra. (For the beginning point of the year see Art. 52 above.)
The Vikrama year given in col. 3 is the Chaitridi Vikrama year, or, when treated as a solar
year which is very rarely the case, the Meshidi year. The Ashidhidi and Kirttikidi Vikrama
years are not given, as they can be regularly calculated from the Chaitridi year, remembering
that the number of the former year is one less than that of the Chaitradi year from Chaitra to
Jyeshtha or Aévina (both inclusive), as the case may be, and the same as the Chaitridi year from
Ashidha or Kirttika to the end of Philguna.

Cols. ¢ and 5. The eras in cols. 4 and 5 are described above (Art. 71.) The double
number is entered in col. 4 so that it may not be forgotten that the Kollam year is non-Chaitradi
or non-Meshidi, since it commences with either Kanni (Kanyd) or Chingam (Sirhha). In the case
of the Christian era of course the first year entered corresponds to the Kali, Saka or Chaitridi
Vikrama year for about three-quarters of the latter's course, and for about the last quarter the
second Christian year entered must be taken. The corresponding parts of the years of all these
eras as well as of several others will be found in Table 1L, Parts ii. and iii.

75- Cols. 6 and 7.—These columns give the number and name of the current samvatsara
of the sixty-year cycle. There is reason to believe that the sixty-year lunisolar cyele (in use
mostly in Southern India) came into existence only from about A.D. gog; and that before
that the cycle of Jupiter was in use all over India. That is to say, before A. D. 909 the samvat-
saras in Southern India were the same as those of the Jupiter cycle in the North. If, however,
it is found in any case that in a year previous to A.D, go8 the samvatsara given does not agree
with our Tables, the rule in Art. 62 should be applied, in order to ascertain whether it was a
luni-solar samvatsara,

The samvatsara given in col. 7 is that which was current at the time of the Mesha saf-
krinti of the year mentioned in cols. 1 to 3. To find the samvatsara current on any particular
day of the year the rules given in Art. 59 should be applied. For other facts regarding the
samvatsaras, see Ards. 53 to 63 above,

76. Cols. & to 12, and &a to rza. These concern the adkika (intercalated) and kshaya
(suppressed) months. For full particulars see Arts. 45 to 51, By the mean system of interca-
lations there can be no suppressed months, and by the true system only a few. We have given the
suppressed months in italics with the suffix “ K4 for “kshaya.” As mean added months were
only in use up to A.D. 1100 (4rs. 47) we have not given them after that year.

77- The name of the month entered in col. & or 8a is fixed according to the first rule
for naming a lunar month (Art. 46), which is in use at the present day. Thus, the name Askidka,
in cols. 8 or 8a, shows that there was an intercalated month between natural Jyeshtha and natural
Ashidha, and by the first rule its name is “ Adhika Ashidha”, natural Ashidha being * Nija Achidha,"
By the second rule it might have been called Jyeshtha, but the intercalated period is the same
in either case. In the case of expunged months the word * Pausha", for instance, in col. 8
shows that in the lunar month between natural Kirttika and natural Magha there were two
safkrintis; and according to the rule adopted by us that lunar month is called Mérgadirsha,
Pausha being expunged.

78. Lists of intercalary and expunged months are given by the late Prof K. L. Chhatre
in a list published in Vol. I, No. 12 (March 1851) of a Mahrithi monthly magazine called
FRanaprasaraka, formerly published in Bombay, but now discontinued: as well as in Cowasjee
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Patell's “ Chronology"', and in the late Gen. Sir A. Cunningham's * [udéan Evas," ' Butin none
of these three works is a single word said as to how, or following what authority, the calculations
were made, so that we have no guide to aid us in checking the correctness of their results.

70. An added lunar month being one in which no safkrinti of the sun occurs, it is
evident that a sanlkrinti must fall shortly before the beginning, and another one shortly after the
end, of such a month, or in other words, a solar month must begin shortly before and must end
shortly after the added lunar mopth. It is further evident that, since such is the case, calculation
made by some other Siddldnta may yield a different result, even though the difference in the
astronomical data which form the basis of calculation is but slight. Hence we have deemed it
essential, nmot only to make our own calculations afresh throughout, but to publish the actual
resulting figures which fix the months to be added and suppressed, so that the reader may judge
in each case how far it is likely that the use of a different authority would cause a difference
in the months affected. Owur columns fix the moment of the safnkrinti before and the sankrinti
after the added month, as well as the sankrinti after the beginning, and the sankrinti before the
end, of the suppressed month; or in other words, determine the limits of the adhika and kshaya
mésas. The accuracy of our calculation can be easily tested by the plan shewn in Art. go below.
(See alse Art. §8 below.) The moments of time are expressed in two ways, viz, in lunation-
parts and tithis, the former following Prof. Jacobi's system as given in fmd. Ant., Vol. XVIL

80. Lumatiowparts or, as we elsewhere call them, “tithi-indices" (or “#") are extensively
used throughout this work and require full explanation. Shortly stated a lunation-part is
—Lth of an apparent synodic revolution of the moon (sec Note 2, Art, 12 above). It will be
well to put this more clearly. When the difference between the longitude of the sun and moon,
or in other words, the eastward distance between them, is a¢/, the sun and moon are said to be
in conjunction; and at that moment of time occurs (the end of) amavdsyd, or new moon. (Arts. 7.29
above.) Since the moon travels faster than the sun, the difference between their longitudes; or their
distance from one another, daily increases during one halfand decreases during the other half of the
month till another conjunction takes place. The time between two conjunctions 18 a synodic
lunar month or a lunation, during which the moon goes through all its phases. The lunation
may thus be taken to represent not only time but space. We could of course have expressed parts
of a lunation by time-measure, such as by hours and minutes, or ghatikis and palas, or by
space-measure, such as degrees, minutes, or seconds, but we prefer to expressitin lunation-parts,
because then the same number does for either ime or space (see Art. 8 below), A lunation
consists of 30 tithis. Lth of a lunation consequently represents the time-duration of a tithi or the
space-measurement of 12 degrees. Our lunation is divided into 10,000 parts, and about 333
lunation-parts (jaaths) go to one tithi, 667 to two tithis, 1000 to three and so on. Lunation-
parts are therefore styled “tithi-indices”, and by abbreviation simply *#". Further, a lunation
or its parts may be taken as apparent or mean. Our tithi,, nakshatra-, and yoga-indices are
apparent and not mean, except in the case of mean added months, where the index, like the
whole lunation, is mean.

1 Gen. Cunningham sdmittedly (p. 81) follows Cowmsjee Patell's * Chronology™ in this respect, and an exmination 1 find that the
ndded and sappressed months in these two works (seiting aside some few mistakes of their own) sgree throughout with Prof, Chhatre's
List, even so far ss to inclode oertain instances where the lstier was incorreck. Putell’s " Chrowolozy™ wis published fifteen years after
the publieation of Prof Chhatre's list, and it is not improbable that the former wna & copy of the lntter. Iiis odd thai not asingle
word is said in Cowasjee Patell’s work to shew low fis mlmlntions were made, though in these days he woull have required monihs
ar even years of intrieste enlenlation before he eould arrive st his redulis, (S B, D]
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Our tithi-index, or *“7¢", therefore shows in the case of true added months as well as
elsewhere, the space-difference between the apparent, and in the case of mean intercalations between
the mean, longitudes of the sun and moon, or the time required for the motions of the sun and
moon to create that difference, expressed in 10,000ths of a unit, which is a circle in case of
space, and a lumation or synodic revolution of the moon in the case of time. Briefly the tithi-
index “¢#" shews the position of the moon in her orbit with respect to the sun, or the time
necessary for her to gain that position., e.¢., “0" is new moon, “ 5000" full moon, * 10,000" or 0"
new moon; “350" shews that the moon has recently (r.e, by Zths, or 3 hours 33 minutes—
Table X., ¢ol. 3) passed the point or moment of conjunction (new moon); 6950 shews that she
is approaching new-moon phase, which will oceur in another 3 hours and 33 minutes.

' 81. A lunation being equal to 3o tithis, the tithi-index, which expresses the 10,000th part of a

lunation, can easily be converted into tithi-notation, for the index multiplied by 30 (practically
’ by 3), gives, with the decimal figures marked off, the required figure in tithis and decimals.
p Thus if the tithi-index is 9950, which is really 0.0950, it is equal to (0.9950 X 30 =) 2g9.8350
[

tithis, and the meaning is that Z"ths of the lunation, or 29.850 tithis have expired, Conversely

a figure given in tithis and decimals divided by 30 expresses the same in 10,000ths parts of a
lunation.

4

‘("' 82, The tithiindex or tithi is often required to be converted into a measure of solar

F" time, such as hours or ghatikis. Now the length of an apparent lunation, or of an apparent tithi,
perpetually varies, indeed it is varying at every moment, and consequently it is practically im-

possible to ascertain it except by elaborate and special calculations; but the length of a mean
lunation, or of a mean tithi, remains permanently upchanged. Ignoring, therefore, the difference
between apparent and mean lunations, the tithi-index or tithi can be readily converted into time
by our Table X., which shews the time-value of the mean lunation-part (L th of the mean lunation),

and of the mean tithi-part (Lth of the mean tithi). Thus, if ¢ = 50, Table X. gives the duration

o as 3 hours 33 minutes; and if the tithi-part! is given as 0.150 we have by Table X, (z h. 22 m,
- + 1 h 11 min.=) 3 h. 33 m.
.‘ It must be understood of course that the time thus given is not very accurate, because

r the tithi-index (7) is an apparent index, while the values in Table X. are for the mean index,
> The same remark applies to the nakshatra () or yoga (») indices, and if accuracy is desired
I-_ the process of calculation must be somewhat lengthened. This is fully explained in example 1
| in Art. 148 below, In the case of mean added months the valye of (#) the tithi-index is at
once absolutely accurate. '
83. The sankrintis preceding and succeeding an added month, as given in our Tablel
of course take place respectively in the lunar month preceding and succeeding that added mu:lti;'
' 84. To make the general remarks in Arts. 80, 81, 82 quite cear for the intercalation ol’
months we will take an actual example. Thus, for the Kali year 3403 the entries in cols. g and
11 are g930 and 287, against the true added month Advina in col, 8, This shews us t];.nt the
satkrdati preceding the truc added, or Adhika, Advina took place when 9950 lunation-parts of
the natural month Bhidrapada. (preceding Adhika Asvina) had elapsed, or when (10,000 - 9950=)
50 parts had to elapse before me:ndnfﬂhﬁdmpada,uragain wh:nsapnmlh;dmdni;;
1 A thousandth of & tithi in egual to 1.42 min i i
i £ ST I LT L T e et o e

;ﬁhhqﬂhl.!ﬁniultmﬂi%uﬂmﬁulﬂpﬂm In iki ¥
10,000 parts, and & tithi 1000 parts ul purpasss - In llmilhﬂm-lnuumhmd‘-hﬁ.‘
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before the beginning of the added month; and that the sankrinti succeeding true Adhika Asvina
took place when 287 parts of the natural month Nija Advina had elapsed, or when 287 parts
had elapsed after the end of the added month Adhika Asvina.

85. The moments of the sankrintis are further given in tithis and decimals in cols. 10,
12, toa and 12a. Thus, in the above example we find that the preceding safnkrinti took place
when 29850 tithis of the preceding month Bhidrapada had elapsed, r.e., when (30—29'850 =)
0150 tithis had still to eclapse before the end of Bhidrapada; and that the succeeding sankrinti
took place when 0'861 of a tithi of the succeeding month, Advina, had passed.

To turn these figures into time is rendered easy by Table X. We learn from it that the
preceding safkrinti took place (50 lunation parts or o'150 tithi parts) about 3 h. 33 m. before
the beginning of Adhika Asvina: and that the succeeding sankrinti took place (287 lunation parts,
or “861 tithi parts) about 20 h. 20 m. after the end of Adhika Asvina. This time is approximate.
For exact time see Arts. 82 and 9o

The tithi-indices here shew (ser Ar¢. §%) that there is no probability of a different month
being intercalated if the calculation be made according to a different authority.

86. To constitute an expunged month we have shewn that two satkrintis must occur
in one lunar month, one shortly after the beginning and the other shortly before the end of
the month; and in cols. 9 and 10 the moment of the first sankrinti, and in cols. 11 and 12
that of the second sankrinti, is given. For example see the entries against Kali 3506 in
Table I. As already stated, there can never be an expunged month by the mean system

87. In the case of an added month the moon must be waning at the time of the pre-
ceding, and waxing at the time of the succeeding safikrinti, and therefore the figure of the tithi-
index must be approaching 10,000 at the preceding, and over 10,000, or beginning a new
term of 10,000, at the succeeding, safkrinti. In the case of expunged months the case
i5 reversed, and the moon must be waxing at the first, and waning at the second sankrinti:
and thercfore the tithi-index must be near the beginning of a period of 10,000 at the first,
and approaching 10,000 at the second, sankrinti.

88. When by the Sirya-Siddhinta a new moon (the end of the amivisya) takes place
within about 6 ghatikis, or 33 lunation-parts, of the saikrdnti, or beginning and end of a solar
month, there may be a difference in the added or suppressed month if the calculation be made
according to another Sidd/idnta. Hence when, in the case of an added month, the figure in
col. g or ga is more than (10,000—33 =) 9967, or when that in col. 11 or I1a is less than 33;
and in the case of an expunged month when the figure in col. ¢ is less than 33, or when that
in col. 11 is more than 9967, it is possible that calculation by another Siddkinta will yield a
different month as intercalated or expunged; or possibly there will be no expunction of a month
at all. In such cases fresh calculations should be made by Prof. Jacobi's Special Tables (/i
Init., Vol. IL) or direct from the Siddkinta in question, In all other cases it may be regarded
as certain that our months are correct for all Siddhdnsas. The limit of 33 lunation-parts here
given is generally sufficient, but it must not be forgotten that where Siddkdntas are used with
a blja correction the difference may amount to as much as zo ghatikds, or 113 lunation-parts
(See abovw, wote to Art. gg). ; y

In the case of the Sirya-Siddhinta it may be noted that the added and suppressed months
are the same in almost all cases, whether the bija is applied or not.

89. We have spared no pains to secure accuracy in the calculation of the figures entered
in cols. 9 to i2 and ga to 12a, and we believe that they may be accepted as finally correct,

34958
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but it should be remembered that their time-cquivalent as obtained from Table X, is only approxi-
mate for the reason given above (Art. &2) Sinee Indian readers are more familiar with tithis
than with lunation-parts, and since the expression of time in tithis may be considered desirable
by some European workers, we have given the times of all the required sankrintis in tithis and

decimals in our columns, as well as in lunation-parts; but for turning our figures into time-figures

it is easier to work with lunation-parts than with tithi-parts. It may be thought by some readers

that instead of recording the phenomena in lunation-parts and tithis it would have been

better to have given at once the solar time corresponding to the moments of the sankrantis
in hours and minutes. But there are several reasons which induced us, after careful consideration,
to select the plan we have finally adopted. First, great labour is saved in calculation; for to
fix the exact moments in solar time at least five processes must be gone through in each case,
25 shewn in our Example 1. below (drt. 748) It is true that, by the single process used by us,
the time-equivalents of the given lunation-parts are only approximate, but the lunation-pars and
tithis are in themsclves exact. Secondly, the time shewn by our figures in the case of the mean
added months is the same by the Original Sirya, the Present Sirya, and the Arya-Siddhinta,
as well as by the Present Sirya-Siddkinta with the bija, whereas, il converted into solar time,
all of these would vary and require separate columns. Thirdly, the notation used by us serves
one important purpose. It shews in one simple figure the distance in time of the sankrintis
from the beginning and end of the added or suppressed month, and peints at a glance to the
probability or otherwise of there being a difference in the added or suppressed month in the
case of the use of another authority, Fourthly, there is a special convenience in our method for
working out such problems as are noticed in the following articles.

g0, Supposing it is desired to prove the correctness of our added and suppressed months,
or to work them out independently, this can easily be done by the following method: The
moment of the Mesha sankrinti according to the Shrya-Siddhinta s given in cols. 13, 14 and 152
to t7a for all years from A.D. 1100 to 1900, and for other years it can be calculated by the
aid of Table D. in Art. g6 below. Now we wish to ascertain the moment of two consecutive new
moons connected with the month in question, and we proceed thus. The interval of time between
the beginning of the solar year and the beginning or end of any solar month according to the
Sirya-Siddhdnta, is given in Table 1I1., cols. 8 or 9; and by it we can obtain by the rules in
Art. 151 below, the tithiindex for the moment of beginning and end of the required solar month,
i.e., the moments of the solar saikrintis, whose position with reference to the new moon determines
the addition or suppression of the luni-solar month. The exact interval also in solar time between
those respective safikrintis and the new moons (remembering that at new moon “#" = 10,000}
can be calculated by the same rules. This process will at once shew whether the moon was
waning or waxing at the preceding and succeeding safkrintis, and this of course determines the
addition or suppression of the month, The above, however, applies only to the apparent or true
intercalations and suppressions. For mean added months the Seddye (2d. 8gh. 51 p. 15 vi.) must
be added (see Art. 26) to the Mesha-safkrinti time according to the Arya-Siddhinta (Table 1.,
col. 15), and the result will be the time of the mean Mesha sankrinti, For the required sub-

‘sequent sankrantis all that is necessary is to add the proper figures of duration as given in

Art, 24, which shews the mean length of solar months, and to find the “a" for the results so
obtained by Art. 151, Then add 200 to the totals and the result will be the required tithi-indices

g1. Tt will of course*be asked how our figures in Table L mabhined,mdwhtgnmm;
we can give for their accuracy. It is therefore desirable to explain these points, Our calcul.
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tions for true intercalated and suppressed months were first made according to the method and Tables
published by Prof. Jacobi (i the Ind. Ant., Vol. X VIT., pp. 145 to 181) as corrected by the errata list
printed in the same volume. We based our calculations on his Tables 1 to 10, and the method given in
his example 4 on pp. 152—33, ' but with certain differences, the necessity of which mustnow be explain-
ed. Prof. Jacobi's Tables 1 to 4, which give the dates of the commencement of the solar months, and the
hour and minute, were based on the Arya-Siddkinta, while Tables 5 to 10 followed the Sirya-
Siddhanta, and these two Siddhdntas differ. In consequence several points had to be attended to.
First, in Prof. Jacobi's Tables 1 to 4 the solar months are supposed to begin exactly at Ujjain
mean sunset, while in fact they begin (as explained by himsell at p. 147) at or shortly after mean
sunset. This state of things is harmless as regards calculations made for the purpose for which
the Professor designed and chiefly uses these Tables, but such is not the case when the task is
to determine an intercalary month, where a mere fraction may make all the difference, and where the
exact moment of a sankrinti must positively be ascertained. Secondly, the beginning of the
solar year, fe, the moment of the Mesha-sankranti, differs when calculated according to those
two Siddhéntas, as will be seen by comparing cols. 15 to 17 with cols. 154 to t7a of our
Table 1., the difference being il in A.D. 496 and 6 gh 23 pa. 41.4 pra. vi. in 1900 A.D. Thirdly,
even if we suppose the year to begin simultaneously by both Siddhdntas, still the collective
duration of the months from the beginning of the year to the end of the required solar month is
not the same, ! as will be seen by comparing cols. 6 or 7 with cols. 8 or 9 of our Table IIL
We have applied all the corrections necessitated by these three differences to the figures obtained
from Prol. Jacobi's Tables and have given the final results in cols. g and 11. We know of no
independent test which can be applied to determine the accuracy of the results of our calculations
for true added and suppressed months; but the first calculations were made exceedingly carefully
and were checked and rechecked. They were made quite independently of any previously existing
lists of added and suppressed months, and the results were afterwards compared with Prof. Chhiatre’s
list: and whenever a difference appeared the calculations were completely reexamined. In some
cases of expunged months the difference between the two lists is only nominal, but in other cases
of difference it can be said with certainty that Prof. Chhatre's list is wrong, (See mote o Art. 46 )
Moreover, since the greatest possible error in the value of the tithi-index that can result by use
of Prof. Jacobi's Table is 7 (see kis Table p. 164), whenever the tithi-index for added and sup.
pressed months obtained by our computation fell within 7 of 10,000, i, whenever the resulting
index was below 7 or over 9093, the results were again tested direct by the Sirva-Siddhanta,
As regards mean intercalations every figure in our cols. 9a to 12a was found correct by
independent test. The months and the times of the sankrintis expressed in tithi-indices and
tithis were calculated by the present Sirya-Stddhinta, and the results are the same whether
3 For finiling ihe initil dite of the Juni-solur years Prof. Juoobi's Tables 1. to X1 were nied, and in the conrse of the calew-
lutioss it was nocesary o introdnce » fow sborstions, and to correct some misprints whieh had crept in in addition to those noled in
the slrendy poblished eresta-Hat Thes, the carlicl dare wited in Tables [, to IV, being AD. 384, thode Tables bad to he esboudod
buckwaris by adiing fwo lues wore of figures sbove thoeo already given. In Table VL. s correeted by the ermin, the bijn is tekon
fuis seeuunt waly from AT |A01, wherves wo consider that it should be ntroduced from AT, 1301 (sre et 21} Tn Table VI,
the century. earrection is given for the New (Gregovinn) Style fm A 1600 secording to the praetie in the most part of Buarope
I bavw prefermed, hawwrar. to dntmodure the New Style into ot Tables from Sept. A.D. 1732 e suit Enelish resders, aml this nenesi

tobes wny allerstion v the cectury dote for teo centories. [R 8]

£ It i the same scconding to Warren, hut in thiz respoet he s in error.  (See wole fo Ard, 24}

5 42 enleulstions wern thus mmdn direet by the Sipa-Siddddata with snd withont the bljn with e sitisfetory malt that
the error b dbe Bied figuie of the tithisiude originally srdved st wes perdly ouly of 1 oe 3 units, while in sone voss i wes
wid It was rarely 8, eud only onee & Tt wever sgoeedod 4. It may therefuco he firly sssumed thet vir resils ane securnte. [SHE1 ]
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worked by that or by the Original Sivya-Siddhinta, the First Arya-Siddhinta, or the Present
Sérya-Siddhinta with the blja, A ) J
Wethink,thmﬁur:.thﬂthcﬁﬂuftu:aﬂ&dmdmppmdmmﬂu-udthtnﬁﬁu i
mean added months as given by us is finally reliable. i,
92. Cols. 13 # 17 or to rya. The solar year begins from the moment of the Mesha
saikrinti and this is taken as apparent and not mean. We give the exact moment for all years 5

- from A.D. 300 to 1900 by the Arya-Siddkinta, and in addition for years between A.D. 11600 and
- 1900 by the Sirya-Siddkintas as well. (See also Art, g6). Every figure has been independently

tested, and found correct. The week-day and day of the month A.D. as given in cols. 13 and
14 are applicable to both the Sidd/intas, but particular attention must be paid to the footnote in

Table I, annexed to A.D. 1117—18 and some other subsequent years. The entrics in cols. 15

\ and 15a for Indian reckoning in ghatikis and palas, and in cols. 17 and 17e¢ for hours and

" minutes, imply that at the instant of the saikrinti so much time has elapsed since mean sunrise
=Y at Ujjain on the day in question. Ujjain mean sunrise is generally assumed to be 6.0 a.m.

d 93- The alteration of week-day and day of the month alluded to inthe footnote mentioned in the

gl last paragraph (Table L, A.D. 1117—18) is dueto the difference resulting from calculations made by

.l the two Siddkintas, the day fixed by the Strya-Siddhdnia being sometimes one later than that found

. by the Arya-Siddhinta, 1t must be remembered, however, that the day in question runs from sun-

. nise to sunrise, and therefore a moment of time fixed as falling between midnight and sunrise belongs to

the preceding day in Indian reckoning, though to the succeeding day by European nomenclature. For .

example, the Mesha sankrintiin Saka 1039 expired (A.D. 1117) took place, according to the Arya-Sidd: '

: hanta on Friday 23rd March at 58 gh. 1p. after Ujjain mean sunrise (23 h. 12 m. after sunrise on Friday,

rE or 5.12 a.m. on Saturday morning, 24th); while by the Sirye-Siddhinta it fell on Saturday 24th at

+ o gh. 51 pa. (=0 h. 20 m. after sunrise or 6.20 am.). This only happens of course when the

sankrinti according to the Arye-Siddkinta falls nearly at the end of a day, or near mean sunrise,

94. In calculating the instant of the apparent Mesha-sankrintis, we have taken the sodhya
at 2 d. 8 gh. 51 pa. 15 vipa. according to the Arya-Siddhiuta, and 2 d. 10 gh. 14 pa. 30 vipa.
according to the Sirye-Siddhinta. (See Ari. 26.)

95. The figure given in brackets after the day and month in cols. 13 and 19 is the
number of that day in the English common year, reckoning from January 1st. For instance, 75
agamst 16th March shows that 16th March is the 75th day from January ist inclusive. This figure
is called the “date indicator”, or shortly (&), in the methods of computation * B" and “C * given
below (Part /1), and is intended as a guide with reference to Table IX., in which the collective
duration of days is given in the English common year.

96. The fixture of the moments of the 1600 Mesha-saikrintis noted in this volume will
- be found advantageous for many purposes, but we have designed it chiefly to facilitate the

conversion of solar dates as they are used in Bengal and Southern India.! We have not given o
the moments of Mesha-sankrintis according to the Sirya-Siddhinta prior to A.D. 1100, %o that
the Arya-Siddhinta computation must be used for dates carlier than that, even those occurring in
; Bengal. There is little danger in so doing, since the difference between the times of the Mesha-

L safkrintis according to the two Siddidntas during that period is very slight, being ni/ in A.D. 406, A

and only increasing to 1 h. 6 m. at the most in 1100 AD. It is, however, advisable to give 1

a correction Table so as to ensureaccuracy, and consequently we append the Tahle which follows, by
which. the difference for any year lying between AD. 496 and 1100 A.D, can be fousd, It i
. 1 See At 21, and the first footnote appendsil to it '
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used in the following manner. First find the interval in years between the given yearand AD.
496. Then take the difference given for that number of years in the Table, and subtract or
add it to the moment of the Mesha-sankrinti fixed by us in Table L by the Arya-Siddiinta, according
as the given year is prior or subsequent to A.D. 496. The quotient gives the moment of the
Mesha-sainkrinti by the Sirya-Siddhdnta.
TABLE

Shewing the difference between the moments of the Mesha-sankranti as calculated by the

Present Siirya and the first Arya-Siddhantas; the difference in A.D. 496 (Saka 496 current)

being o.
I]iﬂmnr - Mﬂm r ] n‘iw i
"i;' Expressed in ::;" Expressed in ‘1:;" Fapressed in .
yeurs = i — e =—— : -—
g pa | miniibes. Lo gh. minutes L URE ghy, @ |miontes
1 0 08 01 i D 7 1.1 w0 | 0 E7.A 10:8 g
2 L] 0.5 .2 0 1] 5.5 2.5 ol ] 0 S54.6 2.4 |
a ] 06 .4 40 1] B2 8.3 300 1 220 328 L
+ 1] 1.1 0.4 40 o 1n.e 4.4 400 1 483 43.5 |
1 B L 0.5 50 0 187 5.5 00 | 8 166 | BT i
[ 0 1.6 iy (] 0 18.4 a.8 o | 2 440 | 5.6 |
7 u 1.9 0.8 il 0 191 Tt 00 3 1.3 P85
8 D 2% | oo | s | 0 8.9 8.7 sy [ 3 36 | BT.5 S
L] ] 2.8 ! 1.0 ) | 0 240 .8 i * f.0 a8 4

Evample. Find the time of the Mesha sankrinti by the Sigrya-Siddhanta in AD. 10000
The difference for (1000—496=) 504 yearsis (2gh. 16.6 pa. + 1.1 pa.=) 2 gh. I7.7 pa. Adding
this to Friday, 22nd March, 42gh. spa., fe., the time fixed by the Arya-Siddhinta (Table 15
cols, £, £5), we have 44gh. 22.7 pa. from sunrise on that Friday as the actual time by thé
Stirya-Siddhanta.

97. Cols. 19 fo 25, The entries in these columns enable us to convert and verify Indian
luni-solar dates. They were first calculated, as already stated, according to the Tables published
by Prof. Jacobi in the /udian Antiguary’ (Vol. XVIL). The calculations were not only most
carefully made, but every figure was found to be correct by independent test. As now finally
issued, however, the figures are those obtained from calculations direct from the Sirya-Siddhanta,
specially made by Mr. 5. Bilkrishpa Dlkshit. The articles a, &, ¢, in cols. 23 to 25 are very
important as they form the basis for all calculations of dates demanding an exact result, Their
meaning is fully dascribed below (Adrf. 102.).

The meaning of the phrasc “moon's age" (heading of cols. 21, 22) in the Nautical
Almanack is the mean time in days elapsed since the moon's conjunction with the sun (@amavasyd,
new moon). For our purposes the moon's age is its age in lunation-parts and tithis, and these
have been fully explained above.

08. The weck-day and day of the month A.D. given in cols. 19 and 20 shew the civil
diy on which Chaitra $ukla pratipadi of each ycar, as an apparent tithi, ends. * The figures
given in cols. 21 to 25 relate to Ujjain mean sunrise on that day.

L Se mate | to Art. 1
T W have sen belare (dris. 4B efe, abore) how mouthaand tithis are sometimes added or exputged. Now in mse of Chaifrs
sakis prafipsdd being enromt st sumrise ou fwo suncessive dsys, & sanielimes heppens, the first of these civil iings, G, (e day presiowr
| o that give by s, ia taken s the Krst dsy of the Todisn dunitolar year (ser et 32). Thin: does o, bowever, cromia sy o
foskon it sur methid O sisce (be quentities given bn cols 23 1o 23 wm eorreet for the duy sl timn for which they am given) while
‘i for wir melhods A and B, the doy noted by ne s more convemient. ‘
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90 When an intercalary Chaitra occurs by the true system (Arfs. ¢5 efc. above] it must
be remembered that the entries in cols. 19 to 25 are for the sukla-pratipadd of the tercalated,
not the frue, Chaitra. 1

too. The first tithi of the year (Chaitra $ukla pratipada) in Table 1., cols. 19 to 235, is
taken as an apparent, not mean, tithi, which practice conforms to that of the ordinary native
paiichings. By this system, as worked out according to our methods A and B, the English
equivalents of all subsequent tithis will be found as often correct as if the first had been taken
as a mean tithi ;—probably more often.

to1. The fgures given in cols. 21 and 22, except in those cases where 3 minus sign is
found prefixed (eg.. Kali 4074 current), constitute a first approximation showing how much of
chaitra $ukla pratipadi had expired on the occurrence of mean sunrise at Ujjain on the day given
in cols. 1g and 2z0. Col. 21 gives the expired lupation-parts or tithi-index, and col. 22 shews
the same period in tithi-parts, i.e., decimals of a tithi. The meaning of both of these is explained
above (Arts. So and 8r). We differ from the ordinary pafichings in one respect, viz., that while
they give the portion of the tithi which has to run after mean sunrise, we have given, as in some
ways more convenient, the portion already elapsed at sunrise. , Thus, the entry 286 in col. 21
means that 286 lunation-parts of Chaitra sukla rsthad expired at mean sunrise. The new moon
therefore took place 286 lunation-parts before mean sunrise, and by Table X, col. 3, 286
lunation-parts are equal to (14 h. tom. 6 h. 6 m. =) 20 h. 16 m. The new moon therefore
took place 20 h. 16 m. before sunrise, or at 9.44 a.m. on the previous day by European reckoning.
The ending-moment of Chaitra $ukla pratipadd can be calculated in the same way, remembering
that there are 333 lunation-parts to a tithi.

. We allude in the last paragraph to those entries in cols. 21 and 22 which stand with a
minus sign prefixed. Their meaning is as follows;—]Just as other tithis have sometimes Lo be

expunged so it occasionally happens that Chaitra Sukla 1st has to be expunged. In other

words, the last tithi of Phélguna, or the tithi called amivisyad, is current at sunrise on one civil
day and the 2nd tithi of Chaitra (Chaitra sukla dvitiyi) at sunrise on the following civil day. In such
a case the first of these is the civil day corresponding to Chaitra Sukla 1st; and accordingly we
give this civil day in cols. 19 and 20. But since the amavasyd-tithi (the last tithi of Philguna) was
actually current at synrise on that civil day we give in cols. 21 and 22 the lunation-parts and tithi-
parts of the amavasyi-tithi which have to run after sunnise with a minus sign prefixed to them.
Thus, *—12" in col. 21 means that the tithi-index ar sunrise was 10,000—i2 = or 0988, and that
the amaviasyi-tithi (Phalguna Krishga 15 or 30) (Table VIIZ, col. 3) will edd 12 lunation-parts
after sunrise, while the next tithi will end 333 lunation-parts after that

102. (a, & ¢, cofs. 23, 24, 25). The moment of any new moon, or that moment in each
lunation when the sun and moon are nearest together, in other words when the longitudes
of the sun and moon are equal, cannot be ascertained without fixing the following three elements,—
{#) The eastward distance of the moon from the sun in mean longitude, {#) the moon's mean
m_maly (Art. 15 and wote), which is here taken to be her distance from her perigee in mean
longitude, () the sun's mean anomaly, or his distance from his perigee in mean longitude.
And thus our “a", “#", “¢", have the above meanings; “o" being expressed in 10,000ths of
a circle reduced by 200.6 for purposes of convenience of use, all caleulations being then additive,
“&" and *¢" being given in 1000ths of the circle. To take an example. At Ujjain mean sunrise
on Chaitra sukia pratipadd of the Kali year 3402 (Friday, Sth March, A.D. 300), the mean long-
itudes calculated direct from the Sirya-Siddhinta were as follow: The sun, 349 22° 27”92,

l"'
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“The sun's perigee, 257" 14'22".86. The moon, 355" 55" 35".32. The moon's perigee, 33" 39' 58" 03.

The moon's distance from the sun therefore was (355" 55' 35%.32—349° 22'27".92=) 6 33
7.4 =.0182 of the orbit of 360", This (1.0182) reduced by ©.0200,6 comes to 0.99814;
and consequently *a" for that moment is g981°41. The moon’s mean anomaly “&" was (355°
55' 35".33—33" 39' 58".03 =) 322" 15' 37".20 = 895 17. And the sun's mean anomaly “ ¢ "' was (349
22' 27".92—257" 14’ 22" .86 =) 92" §' 5".06 =255'g3. ! We thercfore give a =981, 4= 8gs,
¢—=256. The figures for any other year can if necessary be calculated from the following Table,
which represents the motion. The increase in @, 4, ¢, for the several lengths of the luni-solar year

and for 1 day, is given under their respective heads; the figures in brackets in the first column

representing the day of the week, and the first figures the number of days in the year.

103

Increase of a, b, ¢, in one year, and in one day.

Number of days . b
in the year, - wathant &ju with biju -
35404) 0875708887 | 847.2107487 847.290048 069.1758507
835(5) 214335867 | 853.5113200 8A5.518830 0710188410
383(5) DEDG 029305 §99.675604 800676570 48.57161909
854(8) 34681285 035967185 035.968155 51,3004039
$85(0) 373903180 | 978.2558768 072.259748 5404730
1(1) | 38303163083 | 30.3915B1211 | 96201565746 2757784000

Table 1., Part i., of this table will speak for itself (see alse Art. 51 adove). In the

RN o

second part is given, in the first five columns, the correspondence of a cycle of twelve lunar
months of a number of different eras with the twelve lunar months of the Saka year 1ooo, *
which itsell correspands exactly with Kali 4179, Chaitridi Vikrama 1135, and Gupta 738. Cols.
8§ to 13 give a similar concurrence of months of the solar year Saka tooo. The concurrence
of parts of solar months and of parts of the European months with the luni-solar. months Is
given in cols. 6 and 7, and of the same parts with the solar months in cols. 14 and 15. Thus,
the lunisolar aminta month Ashidha of the Chaitridi Saka year 1000 corresponds with aminta
Ashidha of Kali 4179, of Chaitridi Vikrama 1135, and of the Gupta era 758; of the
Ashadhadi Vikrama year 1135, and of the Chedi or Kalachuri 828; of the Karttikidi Vikrama
year 1134, and of the Névir year 198. Parts of the solar months Mithuna and Karka, and
parts of June and July of 1077 A.D. correspond with it; in some years parts of the other

U Calenlating by Prof Jacohi's Tables, a, 4, e are 9950, 896 and 2565, mch of which is wmng by 1

The above figures wers submitted by me to D Dowsing of 1he Nautieal Almannck offies, with o request that he would lest
the resiilts by scientific Enropesn mathods  Tn reply he pave me the following quantities, for the san from Lecerries’s Tables, and
uad for the wmoan from Hameen's Tubles (for the epoch AT, 800, March Bith, § wm, for the meridmn of Ujjein), Mewn lomg of
san 3457 SL'AT'T, Du of wim's perigee 253° E4'5E"5, Do of mom 353° 0' 3870, Do, of moon's periges 36° 0 484 He
alio verified (he stafement thad the sunrise on the worniog of Marek §ib was thet imwediaiely following now moon.  The difermes
in result is parily esused by the fact that Leverrier's snd Hansen's longitodes are tropical. aud those of the Siryn-Siddidute siderenl
Cumijmring the twe resulis we find a diffareace of 07 35° G ma ™, 57 24 49780 i <8, 0® 117 I0'VET im “e". The chismies
of | the resnlts obinined from the wse of (1} purely Hindn {2} ]nrr:h' Emp-n methods i remarkable, One Tubles being for Inding
oenments and inmriptions we of conrse work by the former. [R, 8]

¢ This year Sakn 1000 hnhq-ururmnminmnl'-hilhnnrluhu:lmubmulmhun;mhrmmmmm

Jhive not taken min account the fact that % 1000 wus pmlly wn interolary pear, hiving both an Adhiks Jyeshths and s Nijs

lr-hﬁ moath.  That peculinrity sfices wnly that ene yesr wnd wot the concurrence of other months of previons or subsegoen
yours in uther er



' "Tr” -' L m '- INDIAN CALENDAR. .
~ two Christian months noted in col. 7 will correspond with it. In the year Saka 1000, taken as
~ a Meshadi solar year, the month Simha corresponds with the i Bhi nilllu:'ftmil_

- Avani of the Meshidi Kali 4179, and Meshadi Vikrama 1135 with vani of the Sirhadi Tinneveily
- year 253; with Chingam of the South Malayilam Simhidi Kollam andu 253, and of the Narth
Malayilam Kanyadi Kollam dndu 252, Parts of the lunar months Srivana and Bhidrapada
correspond  with it, as well as parts of July and August of the European year 1077 A.DD; insome
years parts of August and September will correspond with it.
: Achnyminthi&Tnhl:mnmmtymandnllﬂmImmumhnmm :

It will be noticed that the Tulu names of lunar monaths and the T:nﬁ!nnﬂ'l‘mnw:ﬂynlmﬂ:_
of solar months are corruptions of the original Sanskrit names of lunar months; while the north
and south Malaydlam names of solar months are corruptions of the original Sanskrit sign-names, =
Corruptions differing from these are likely to be found in use in many parts of India. In the
Tamil Districts and the district of Tinnevelly the solar sign-names are also in use in some places,

t04. Table [I.. Part iii. This portion of the Table, when read with ‘the notes printed a’
below would seem to be simple and easy to be understood, but to make it still clearer we give L,
the following rules:—

. Rule for turning into a Chaitridi or Meshddi year (for example, into a luni-solar Saka, or
solar Saka, year) a year of another era, whether earlier or later, which is non-Chaitridi or non-
Meshad:

(@) For an earlicr era. When the given date falls between the first moment of Chaitra
or Mesha and the first moment of the month in which, as shewn by the heading, the year of .
the given earlier cra begins, subtract from the given year the first, otherwise the second, of the
‘double figures given under the heading of the earfier era along the line of the year o of the
required Chaitridi or Meshidi era (e, the Saka).

Lxamples. (1) To tum Vaisikha Sukla st of the Ashidhidi Vikrama year 1837, or
Srivana sukla st of the Kirttikidi Vikrama year 1837 into corresponding Saka reckoning, The
year is (1837—134=) 1703 Saka. The day and month are the same in each case, {2) To
turn Migha sukla 1st of the Kirttikidi Vikrama samvat 1838 into the corresponding Saka date.
The yearis (1838 —135 =) 17035 Saka. The day and month are the same.  (3) Given 1st December,
(1822 AD. The year is (1822—77 =) 1745 Saka current. (4) Given 2nd January, 1823 AD, =
“The year is (1823—78 =) 1745 Saka turrent. .

(&) For a later era. When the given day falls between the first moment of Chaitra or
~ Mesha and the first moment of the month in which, as shewn by the heading, the later era begins, ) W

add to the number of the given year the figure in the Table under the heading of the required '
Chaitradi or Meshidi era along the line of the year /1 of the given later era. 1n the reverse
. casc add that number reduced by ope.
~ Examples. (1) Teo turn the st day of Mithuna 1061 of the South Malavalam Kollam
~ Andu into the corresponding Saka date. The year is (1061 + 748 =) Saka 1800 cutrent. The
day and month are the same. (2) To turn the 15t day of Makara 1062 of the South dlam
- Kollum Andu into the corresponding Saka date. The year is (1062 + 747 =) 1800 Saka current.
The day and month are the same.,
_ . Rule for tuning a Chaitridi or Meshadi (e.g., a Saka) year into a non-Chaitridi or
~ non-Meshadi year of an ecarlier or later era. )
(@) For an earlier era. When the given day falls between the first moment of Chaitra
- Or Mesha and the first moment of the moath in which, as shown by the heading, the year of the

i
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earlier cra begins, add to the given Chaitridi or Meshadi year the first, otherwise the second,
of the double figures given under the heading of the earlier era along the line of the year o of
the Chaitradi or Meshidi era given.

Lxamples. (1) To tum Bhidrapada krishna joth of the Saka vear 1699 into the corres-
ponding Kirttikidi Vikrama year. The year is (1690 + 134 =) 1833 of the Kirttikidi Vikrama
era. The day and month are the same. (2) To turn the sdme Bhidrapada krishna joth, Saka
1699, into the corresponding Ashidhidi Vikrama year. The year is (1699 + 135 =) 1834 of the

Vikrama era. The day and month are the same.

() For alater era. When the given day falls between the first moment of Chaitra or Mesha and
the first moment of the month in which, as shown by the heading, the later era begins, subtract from
the given year the number under the heading of the given Chaitridi or Meshidi era along the line
of the year 0/t of the given later era; in the reverse case subtract that number reduced by one.

£xamples. (1) To turn the zoth day of Siaha Saka 1727 current into the corresponding
North Malayilam Kollam Andu date. The day and month are the same. The era is a Kanyadi
era, and therefore the required year is (1727—748 =) 979 of the required era. (2) To turn
the 20th day of Simtha Saka 1727 current into the corresponding South Malayilam (Tinnevelly)
Kollam Andu date. The day and month are the same. The era is Simhddi, and therefore the
required year is (1727—747 =) 080 of the required era.

ML Rule for turning a year of one Chaitridi or Meshidi era into one of another Chai-
tridi or Meshidi era. This is obviously so simple that no explanations or examples are required.

IV. Rule for turning a year of a non.Chaitridi or non-Meshidi era into one of another
year equally non-Chaitradi or non-Meshidi These are not required for our methods, but if any
reader is curious he can easily do it for himself,

This Table must be used for all our three methods of conversion of dates.

105. Table [/I—The numbers given in columns 3a and 10 are intended for use when cal-
culation is made approximately by means of our method “ 5" (drts. 237, 138).

At will be observed that the number of daysin lunar months given in col. 3a is alternately
30 and 29; but such is not always the casc in actual fact. In all the twelve months it oecurs
that the number of days is sometimes 29 and sometimes 30. Thus Bhadrapada has by cur Table
29 days, whereas it will be seen from the pafiching extract printed in Art 30 above that in
A.D. 1894 (Saka 1816 expired) it had 30 days.

The numbers given in col. 10 also are only approximate, as will be seen by comparing
them with those given in cols, 6 to o.

Thus all calculations made by use of cols. 3¢ and 10 will be sometimes wrong by a day.
This is unavoidable, since the condition of things changes every year, so that no single Table can
be positively accurate in this respect; but, other elements of the date being certain, calculations so
made will ealy be wrong by one day, and if the week-day is given in the document or inscription
concerned the date may be fixed with a fair pretence to accuracy.  If entire accuracy is demanded,
our method “C*" must be followed. (See Ares. 2 and 126
- The detiils in cols. 3, and 6 to g, are exactly accurate to the unit of a pala, or 24 seconds.
The figure in brackets, or week-day index (w), is the remainder after casting out sevens from
the number of days; thus, casting out sevens from 30 the remainder is 2, and this is the (z)
for 30, To guard against mistakes it may be mentioned that the hgure 2" does not of course
mean that the Mesha or Vrishabha sankrinti always takes place on (2) Monday.

106,  Tables IV. and V. These tables give the value of (w) (week-day) and (a) (4) and
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(c) forany required number of civil days, hours, and minutes, according to the Sirye Siddhinta. Ttwillbe

seen that the figures given in these Tablesare calculated by the value for one day given in Art. 102.

Table IV. is Prof. Jacobi's fudian Antiguary (Vol. XVIL) Table 7, slightly modified to suit our
purposes; the days being run on instead of being divided into months, and the figures being
given for the end of each period of 24 hours, instead of at its commencement, Table V. &
Prof. Jacobi's Table 8. .

107. Tables VI and Vil. These are Prof. Jacobi's Tables g and 10 re-arranged. It
will be well that their meaning and use should be understood before the reader undertakes com-
putations according to our method “C". It will be observed that the centre column of each column-
triplet gives a figure constituting the equation for each figure of the argument from 0 to 1000,
the centre figure corresponding to either of the figures to right or left. These last are given
only in periods of 10 for convenience, an auxiliary Table being added to enable the proper equation
to be determined for all arguments. Table VI. gives the lunar equation of the centre, Table VII. the
solar equation of the centre. (Art. 15 wote 3 above), The argument-figures are expressed in 1000ths
of the circle, while the equation-figures are expressed in 10,000ths to correspond with the figures
of our “a," to which they have to be added. Our (#) and (¢) give the mean anomaly of the moon
and sun for any moment, (g) being the mean longitudinal distance of the moon from the sun.
To convert this last (a) into true longitudinal distance the equation of the centre for both moan
and sun must be discovered and applied to (a) and these Tables give the requisite quantities, The
case may perhaps be better understood if more simply explained. The moon and earth are
constantly in motion in their orbits, and for calculation of a tithi we have to ascertain their
relative positions with regard to the sun, Now supposing a railway train runs from one station
to another twenty miles off in an hour. The average rate of running will be twenty miles an
hour, but the actual speed will vary, being slower at starting and stopping than in the middle,
Thas at the end of the first quarter of an hour it will not be quite five miles from the start, but
some little distance short of this, say s yards. This distance is made up as full speed is acquired,
and after threequarters of an hour the train will be rather more than 15 miles from the start,
since the speed will be slackened in approaching the station,—say » yards more than the 15 miles.
These distances of m yards and » yards; the one in defect and the other in excess, correspond
to the “Equation of the Centre™ in planetary motion. The planetary motions are not uniform
and a planet is thus sometimes behind, sometimes in front of, its mean or average place, To
get the true longitude we must apply to the mean longitude the equation of the centre,  And this last
for both sun (or earth) and moon is what we give in these two Tables. All the requisite data
for calculating the mean anomalies of the sun and moon, and the equations of the centre for
cach planet. are given in the Indian Siddbdnres and Karanas, the details being obtained from
actual observation; and since our Tables generally are worked according to the Strya Siddkanta,
we have given in Tables VI. and VI, the equations of the centre by that authority,

Thus the Tables enable us to ascertain (a) the mean distance of moon from sum at any
moment, (#) the correction for the moon's true (or apparent) place with reference to the earth,
and, (¢) the correction for the earth’s true (or apparent] place with reference to the sun: and with these
corrections applied to the () we have the true (or apparent) distance of the moon from the sun, which
marks: the occurretice of the true (or apparent) tithi; and this result is our tithi-index. or (f). From
this. tithi-index (¢) the tithi current at any given moment is found from Table VIIL,, and the time
equivalent is found by Table X. Full explanation for actual work is given in Part IV. below
(Asts. 139—160). 15
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The method for calculating a nakshatra or yoga is explained in Art. 133

108. Since the planet’s true motion is sometimes greater and sometimes less than its
mean motion it follows that the two equations of the centre found from (4) and (¢} by our Tables
VI and VIL have sometimes to be added to and sometimes subtracted from the mean longitu-
dinal distance (4), if it is required to find the true (or apparent) longitudinal distance (7). Butto

‘simplify calculation it is advisable to eliminate this inconvenient element, and to prepare the

Tables so that the sum to be worked may always be one of addition. Now it is clear that this
can be done by increasing every figure of each equation by its largest amount, and decreasing
the fipure (@) by the sum of the largest amount of both, and this is what has been done in the
Tables. According to the Sirye Siddivinta the greatest possible lunar equation of the centre
is §" 2' 47%17 (=.0140,2 in our tithi-index computation), and the greatest possible solar equation
of the centre is 2* 10' 32".35 (= .0060,4). But the solar equation of the centre, or the equation
for the earth, must be introduced into the figure representing the distance of the moon from the

‘sun itk reversed sign, because a positive correction to the carth's longitude implies a negative

correction to the distance of moon from sun. This will be clear from a diagram.

! i
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Let S be the sun, M the moon, E the earth, P the direction of perigee. Then the angle
SEM represents the distance of moon from sun. But if we add a positive correction to (fr.,
increase) the earth's longitude PSE and make it PSE' (greater than PSE by ESE') we thereby decrvase
the angle SEM to SE'MY, and we decrease it by exactly the same amount, since the angle
SEM = ; SEM' + ;s ESEY, as may be seen if we draw the line EX parallel to E'S; for
the angle SEX = / ESE' by Euclid.

Every figure of each equation is thus increased in our Tables VL. and VIL by its greatest
value, ie, that of the moon by 140,2 and that of the sun by 60,4, and every figure of (a) is
decreased by the sum of both, or (140,2 + 60,4 =) 200,6.!

In conclusion, Table VI. viclds the lundir equation of the centre calculated by the Sirya
Siddhanta, turned into 10,000ths of a circle, and increased by 140.2; and Table VIL yields the
solar equation of the centre calculated by the Sirya Seiddhdnta, with sign reversed, converted into
10,000ths of a circle, and increased by 60.4.' This explains why for argument o the equation

P

given is lunar 140 and solar 6o. If there were no such alteration made the lunar equation for

Arg. 0 would be + o, for Arg. 250 (or 9o) + 140, for Arg. 500 (180%) + o, and for Arg. 750 (or270%)
—140, and so on.
109. The lunar and solar equations of the centre for every degree of anomaly are given

1 Prof. Jaevhi gives this s 8005, but afier most careful ealeulation I fmd it be be 2008. [ B D)
2 Prof. Jucobi hae vot explained these Tables
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in the Makaranda, and from these the figures given by us for every Lth of a circle, or 10,
~ units of the argument of the Tables, are easily deduced. -
110. The use of the auxiliary Table is fully explained on the Table itseli. _ 3
111, Table VII. This is designed for use with our method €, the rules for whichare
‘given in Arts. 139—160. As regards the tithiindex, sce Art. 8o. The period of a nakshatra or
‘yoga is the 27th part of a circle, that is 13* 20" or = 370%. Thus, the index for the ending
~ point of the first nakshatea or yoga is 370 and 0 on.! Tables VIILA. and VIILE. speak for
. themselves. They have been inserted for convenience of reference.
. t12. Table IX. is used in both methods # and €. See the rules for work.
113. Table X. See the rules for work by method €) The mean values in solar time of
 the several elements noted herein, as calculated by the Sirya-Siddhanta, are as follow :—

A tithi = 1417.46822 minutes.
A lunation = 42524.046642 do.
A sidereal month = 39343 21 do,
A yogachakra =36605.116 do.
From these values the time-equivalents noted in this Table * have been calculated, (See
alse wote fo Art. 82.)
114. Table XI. This Table enables calculations to be made for observations at different
~ places in India. (See Art. 36, and the rules for working by our method C.)
! 115. Tadle X7I. We here give the names and numbers of the samvatsaras, or years of
 the sixty-year cycle of Jupiter, with those of the twelve-year cycle corresponding thereto. (See
the description of these cycles given above, Arts. 53 o 63.)
| 116, Table XNIII. This Table was furnished by Dr. Burgess and is designed to enable
the week-day corresponding to any European date to be ascertained. It explains itself. Results
of calculations made by aummmadamaykw“dmiﬁtdib}rﬁ:euﬁufthﬁfﬁh{;.
117, Tables XIV. and XV. are for use by our method A (see the rules). and were invented
‘and prepared by Mr. T. Lakshmiah Naidu of Madras,
Zable XVI. is explained in Part V.

PART IV,
USE OF THE TARBLES

- 118, The Tables now published may be used for several purposes, of which some are

-; .-..- ! b.dnw_ - -
(1) Furﬁndingﬂltrﬂrﬂdﬂuuthﬂfﬂmﬂ:ﬂsﬁmnrnnylnﬂhnmmww

- a given year and month in any of the eras under consideration. :

d 4 7This Tsble contwine Prof. Jacohi's Table 11 (fnd. gaf., XFIL, p. 147) amd bis Tuble 17, p. 181, in & modidied form (5. B D]

% ‘Phe Table somtuing Prof. Jueobi's Toble 11 (fad Aut, IVTL, p. 172), ua well as his Tuble 17 Part 11, (i, 181) :
il nlurgod. T hive sle sldnd the egiivalents for fithi parts, sul s oyplanstion, (S, B. 0] i M.
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(2) For finding the samvatsara of the sixty-year cycle of Jupiter, whether in the southern
{luni-solar) or northern [mean-sign) scheme, and of thé twelve-year cycle of Jupiter, corresponding
to the beginning of a solar (Meshidi) year. or for any day of such a year.

(3) For finding the added or suppressed months, if any, in any year.

But the chief and most important use of them are;

(4) The conversion of any Indian date—luni-solar (tithi) or solar—into the corresponding
date A.D. and vice versi, from A.D. 300 to 1900, and finding the week-day of any such date;

(5) Finding the karana, nakshatra, and yoga for any moment of any Indian or European
date, and thereby verifying any given Indian date;

(6) Turning a Hindu solar date into a lunisolar date, and vice versd.

(7) Conversion of a Muhammadan Hijra date into the corresponding date A.D., and vice
versa. This is fully explained in Part V. below.

119. (1) Far the first purpose Table 1, cols. 1 to 5, or Table I1., must be used, with
the explanation given in Part Il above. For eras not noted in these two Tables see the description
of them given in Art. 71. In the case of obscure eras whose exact nature is not yet well
known, the results will only be approximate.

(N.B.—It will be observed that in Table IL., Part ii,, portions of two solar months or of four *
Christian  months are made to correspond to a lunar month and vice versd, and therefore that
il this Table onfy be used the results may not be exact).

The fllowing note, though not yielding very accurate results, will be found useful for
finding the corresponding parts of lunar and solar months. The tithi corresponding to the Mesha-
sankrinti can be approximately * found by comparing its English date (Table L. col. 13) with
that of the luni-solar Chaitra sukla st (Table 1., col. 19); generally the sankrintis from Vrishabha
to Tuld fall in successive lunar months, either one or two tithis later than the given one. Tuld
falls about 10 tithis later in the month than Mesha; and the sankrintis from Vrischika to Mina
generally fall on the®same tithi as that of Tuld. Thus, if the Mesha safkrinti falls on $ukla
pafichami (5th) the Vpishabha satkrinti will fall on Sukla shasthi (6th) or saptami (7th), the
Mithuna saikrinti on sukla ashtami (8th) or mavami (gth), and so on.

120. (2) For the samvatsara of the southern sixty-year cycle see col. 6 of Table I, or
calculate it by the rule givenin Art. 62. For that of the sixty-year cycle of Jupiter of the mean sign
system, according to Sirye Siddhinta calculations, current at the beginning of the solar year, ie.,
at the true (or apparent) Mesha sankrinti, see col. 7 of Table I.; and for that current on any day in
the year according to either the Sirya or Arya Siddhdntas, use the rules in Art. 59. To find
the samvatsara of the twelve-year cycle of the meansign system corresponding to that of the
Jupiter sixty-year cycle see Table XIL.

121. (2) 7o find the added or suppressed month according to the Sirya Siddhinta by
the true (apparent) system see col. 8 of Table l. throughout; and for an added month of the
mean system according to either the Original or Present Sirya Siddkdntas, or by the Arya
Siddkinta, see col. 8a of Table 1. for any year from A.D. 300 to 1100,

122. (4) For wmversion of an Indian date inte a date A.D. and viee versi, and to find
the week day of any given date, we give below three methods, with rules and examples
for work.

123. The first method A (Arts. 135, 136), the invention of Mr. T. Lakshmiah Naidu of

L Of course wnly fwe in & single v, but four during the entire period of 1600 years rovensd by our Table.
T The exael bithi oo be calenlabed by Arts 140 sl 151,
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Madras, is a method for obtaining approximate results without any calculation by the careful
use of mere eyetables, viz, Tables XIV. and XV. These, with the proper use of Table L, are
alone nccessary. But it must never be forgotten that this result may differ by one, or at the
utmost two, days from the true one, and that it is pot safe to trust to them unless the era and
bases of calculation of the given date are clearly known. (See Art. 726 delow.)

t24. By our second method B (Arts. 137, 138), which follows the system established by
Mr. W. S. Krishnasvimi Naidu of Madras, author of “Sowth Indian Chronological Tables™
(Madras 188g), and which is intended to enable an approximation to be made by a very simple
calculation, a generally accurate carrespondence of dates can be obtained by the use of Tables L,
111, and IX. The calcnlation is so easy that it can be done in the head after a little practice.
It is liable to precisely the same inaccuracies as method A, neither more nor less.

y2g. Tables TI, and Il will also be sometimes required for both these methods.

t26. The result obtained by either of these methods will thus be correct to within one
or two days, and as often as not will be found to be quite correct; but there must always be
an element of uncertainty connected with their use. If, however, the era and original bases of
calculation of the given date are certainly known, the result amived at from the use of these
eye-Tables may be corrected by the week-day if that has been stated: since the day of the month
and year will not be wrong by more than a day, or two at the most, and the day of the
week will determine the corresponding civil day. Suppose, for instance, that the given
Hindu date is Wednesday, Vaisikha $ukla sth, and it is found by method A or method B
that the corresponding day according to European reckoning fell on a Thursday, it may be
assumed, presuming that all other calculations for the year and month have been correctly made,
that the civil date A.D. corresponding to the Wednesday is the real equivalentol Vaisikha Sukia
sth. But these rough methods should mever be trusted to in important cases. For a specimen
of a date where the bases of calculation are not known see example xxv., Art. 160 below.

127. When Tables XIV. and XV, are once understood (and they are perfectly simple)it
will probably be found advisable to use method A in preference to method B.

128. As already stated, our method “ C ™ enables the conversion of dates to be made with precise
accuracy; the exact moments of the beginning and ending of every tithi can be ascertained ; and
the corresponding date is obtained, simuitaneously with the week-day, in the required reckoning.

129. The weekday for any European date can be found independently by Table XIII.,
which was supplied by Dr. Burgess. :

131¢ (5) 7o jfind the karawa, nakshatra, or yoga cwrrest om any Indian or
date: and to verify any Indian date. :

Method C includes caleulations for the karapa, nalshatra and yoga current atany given
moment of any given day, as well as the instants of their beginnings and endings; but for this
purpase, if the given date is other than a tithi or a European date, it must be first turned into
one or the other according to our rules (Art. 179 #0 152, '

132. It is impossible, of course, toverify any tithi or solar date unlessthe week-day, nakshatra
karapa, or yoga, or more than one of these, is also given; but when this requirement i ﬂh'lﬁui

our method C will afford proof as to the correctness of the date. To verify :
first be turned into a tithi or European date. (Art. 134 or 149) erify a solar date it must

\ 133 For an explanation of the method of calculating tithis and halftithis (karapas)

see Art. 107 above. Our method of ealeulation for nakshatras yogas requires a little
1 Art, 130 has beew omifted s ’ . |

ol e R
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more explanation. The moon's nakshatra (Arts. 8, 38) is found from her apparent longi-
tude. By our method C we shew how to find #(=the difference of the apparent longitudes
of sun and moon), and equation' ¢ (= the solar equation of the centre) for any given moment.
To obtain (¢) the sun's apparent longitude is subtracted from that of the moon, so that if we add
the sun's apparent longitude to (f) we shall have the moon's apparent longitude. Our (¢) (Table L.,
last column) is the sun's mean anomaly, being the mean sun's distance from his perigee. [fwe
add the longitude of the sun's perigee to (¢), we have the sun's mean longitude, and if we apply
to this the solar equation of the centre (4 or —) we have the sun's apparent longitude.? According
to the Sirya-Siddhinta the sun's perigee has only a very slight motion, amounting to 3' 5".8in
1600 years. [ts longitude for A.D. 1100, the middle of the period covered by our Tables, was
257°15'55"7 or .7146.3 of a circle, and therefore this may be taken as a constant for all the
years covered by our Tables.
Now, true or apparant sun = mean sun + equation of centre, But we have not tabulated
in Table VIL, col. 2, the exact equation of the centre; we have tabulated a quantity (say 1)
the value of which is expressed thus;—
= 60,4—equation of centre (sce Art. ro8).
So that equation of centre = 60.4—x.
Hence, apparent sun — mean sun + 60,4 —xr.
But mean sun = ¢ -} perigee, (which is 7146,3 in tithi-indices.)
£ =+ 7146,3
Hence apparent sun (which we call 5)=¢+ 7146,3 + 60,4—.
=¢+ 7200,7—=; or, say,=«¢+ J2o7—=x
where x is, as stated, the quantity tabulated in col. 2, Table VIL
() is expressed in 1oooths, while 7207 and the soliar equation in Table VIL are given in
1ooooths of the circle, and therefore we must multiply (¢) by 10. 7 + 5= apparent moon = n(the
index of a nakshatra.) This explains the rule given below for work /dre. £56).
Far a yoga, the addition of the apparent longitude of the sun (5) and moon (v) is required.
s+ m=y (the index of a yoga.) And so the rule in Art. 150.
134. (6) To turn a solar date into s corresponding luni-solar date and vice versa.
First turn the given date into its European equivalent by either of our three methods and
then turn it into the required one. The problem can be worked direct by anyone who has

thoroughly grasped the principle of these methods.

Method A.

APPROXIMATE COMPUTATION OF DATES BY USEE OF THE EYE-TAHLE.
This is the method fuvented by Mre T. Lakehmish Naidw, seplew af the late 'W. 5. Krishpsvimi Saido of Madrw, anther
of " South Indisn Chrusological Tables."
by this method muy be innoewraie by se moch se two dayw, bl ool more.  IT the era and bases of euleulution
of the given Hindn dute wre elenrly knows, il if the given date wentions 8 week<dny, the dny found by the Tables may be sliersd
ta snit it Thus, if the Table yisll rrenlt Jun: 10th, Thorsdsy, bot the inseription mentions the weok-duy ne * Tuesdny ™, then Toeslog,
Janbars Bth, may be ssumed fo be fe o covrest date AL corresponding lo the given Hindu dale, if the priveiple e which the
date was fized is koown. IF nof, this method must sol b trosted Lo
135. (A.) Comwrsion of a Hindu selar date into the corvesponding date A. D. Work by
following rules, always bearing in mind that when using the Kaliyuga or Saka year Hindus
Y Egoutim ¢ bs the equation in Table VIL
9 Roference to ihe dingrum o Avt 108 will make sl this plin, if PSE bo taken s the son's mean spomaly, sed ESE' the
‘omation of the osutre, PSE' + longitude of the sm's periges being the sun's trae or spparvut longitode

5
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4904 means in full phrase “after 4904 years of the Kaliyuga had elapsed'}—but when using the
~ npame of the cyclic year they give that of the one then current. All the years given in Table L
~ are current years. The Table to work by is Table XIV.

Rule 1. From Table I, cols, t to 7, and Table Il., as the case may be, find the year
(current) and its initial date, and week-day (cols. 13, 14, Table L). But if the given Hindu date
_belongs to any of the months printed in italics at the head of Table XIV., take the next follow-
ing initial date and week day in cols. 13, 14 of Table I. The months printed in the heading in
capitals are the initial months of the years according to the different reckonings.

Rule II. For either of the modes of reckoning given at the left of the head-columns of
months, find the given month, and under it the given date.

Rule IIL. From the given date so found, run the eye to the left and find the week-day
in the same line under the week-day number found by Rule 1. This is the required week-day.

Rule IV, Note number in brackets in the same line on extreme left.

Rule V. In the columns to left of the Adody of the Table choose that headed by the
bracket-number so found, and run the eve down till the initial date found by Rule 1L is obtained.

Rule VI. From the month and date in the upper columns (found by Rule IL) run the
eye down to the point of junction (vertical and horizontal lines) of this with the initial date found
by Rule V. This is the required date A,D,

! Rule VIL If the date A.D. falls on or after 1st January in columns to the right, it belongs
to the next following year. If such next following year is a leap-year (marked by an asterisk
in Table 1) and the date falls after February 28th in the above columns, reduce the date
by one day.

N.B.—The dates A.D. obtained from this Table for solar years are Old Style dates up
to 8th April, 1753, inclusive. g

ExampLe. Find date A,D. corresponding te zoth Panguni of the Tamil year Rudhirodgin,
Kali 4904 expired.

By Rule 1. Kali 4005 current, 2 (Monday), 11th April, 1803,

e Il. Tamil Pangumi zo.

w w ML (under **2") Friday.

w n» IV. Bracket-number (5). '

w w» V. [Under (5)]. Run down to April 11th,

w » VL (Point of junctions) March 31st.

»n w VIL March joth. (1804 is a leap year)

Answer—Friday, March joth, 1804 N.S. (See example 11, p. 74.)

(B.}‘ Conversion of a date AD. into the corvesponding Hindu solar dat .
method B, Art. 137, P ;ro_} Use Table XIV. Lallg L {SCE Rule v.,

Rule I. From Tables 1., cols. 1to 7 and 13, 14, and Table 1L ; ‘be, |
the Hindu year, and its initial date and week-day, opposite the gw:ﬂ‘;:arﬂ:;n;“i:e.ﬂ'::
date falls before such initial date, take the next previous Hindu year and its im.hal date and
week-day A.D. .

Rule 1I. From the columns to the left of the body of Table XIV. find that initial date
found by Rule I. which isinalinn.whmmqringth:tyehurlmntnuy;nthtﬁght,ﬁth'ﬂw
given A.D, date, and note point of junction. L

..' . d : ! ‘__'Iu oy J
4 L ' |
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Rule III. Note the bracket-figure at head of the column on left so selected.

Rule IV. From the point of junction (Rule IL) run the eye vertically up to the Hindu
date-columns above, and select that date which is in the same horizontal line as the
bracket-figure on the extreme left corresponding with that found by Rule ITI. This is the
required date,

Rule V. If the given date falls in the columns to the right after the 28th February in
a leap-year (marked with an asterisk in Table 1), add 1 to the resulting date.

Rule VI. From the date found by Rule IV. or V., as the case may be, carry the eye
horizontally to the week-day columns at the top on the left, and select the day which lies under
the week-day number found from Table L (Rule L). This is the required week-day.

Rule VII. If the Hindu date arrived at falls under any of the months printed in italics
n the Hindu month-columns at head of Table, the required year is the one next previous to that
given in Table L (Rule L).

EXAMPLE. Find the Tamil solar date corresponding to March 3oth, 1804 (N.S.).

(By Rule 1) Rudhirodgiri, Kali 4905 current. 2 (Monday) April 1 1th. (March 3oth precedes
April 11th.)

(By Rules IL, III) The point of junction of March 3oth (body of Table), and April 11th,
(columns on left) is under ““(4)." Other entries of April 11th do not correspond with any
entry of March 30) _

(By Rule IV.) The date at the junction of the vertical column containing this ** March 3oth"
with “(4)" horizontal is 1gth Paaguni.

(By Rule V.) (1804 is a leap-year) 20th Panguni.

(By Rule VI.) Under “2" (Rule L), Friday.

Answer.—Friday, 2oth Panguni, of Rudhirodgiri, Kali 4905 current. (See example 15, p. 76.

136. (A) Comversion of a Hindu luni-solar date into the corresponding date A.D. Work
by the following rules, using Tables XV.A., and XV.B.

Rule I. From Table I find the current year and its initial day and week-day in A.D.
reckoning, remembering that if the given Hindu date falls in one of the months printed in italics
at the head of Table XV. the calculation must be made for the next following A.D. year. (The
months printed in capitals are the initial months of the years according to the different reckonings
enumerated in the column to the left)

Rule II. (a.) Find the given month, and under it the given date, in the columns at the
head of Table XV., in the same line with the appropriate mode of reckoning given in the column
to the left. The dates printed in black type are krishna, or dark fortnight, dates.

(¢) In intercalary years (cols. 8 to 12, 82 to 12a of Table L), if the given month is itself
an adhika masa (intercalary month), read it, for purpose of this Table, -as if it were not so; but
if the given month is styled sija, or if it falls after a repeated month, but before an expunged
one (if any), work in this Table for the month next following the given qne, as if that and not
the given month had been given. If the given month is preceded by both an intercalated and
a suppressed month, work as if the year were an ordinary one.

Rule IIIl. From the date found by Rule II. carry the eye to the left, and find the week-
day in the same horizontal line, but directly under the initial week-day found by Rule L

Rule IV. Note the number in brackets on the extreme left opposite the week-day last
found.

Rule V. In the columns to the left of the body of the Table choose that headed by the

e "
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‘bracket-number so found, and run the cye down till the initial date found by Rulel. isobtained.

Rule VI From the Hindu date found by Rule II. runthe eye down to the paint of junction,
(vertical and horizontal lines) of this date with the date found by Rule V. The result is the
required date A.D.

Rule VIL (a.) If the date A.D, falls on or after January 1st in the columns tothe right, it
belongs to the next following year A.D.

(6) 1If it is after February 28th in a leap-year (marked by an asterisk in col. 5, Table L)
reduce the date by one day, except in a leap-year in which the imitial date (found in Table 1)
itself falls after February 28th.

(¢) The dates obtained up to April 3rd, A.D. 1753, are Old Style dates.

Examrre, To find the date A.D. corresponding to aminta Karttika krishna 2nd of Kali
4923 expired, Saka 1744 expired, Karttikidi Vikrama 1878 expired, Chaitridi Vikrama 1879 expired
(1880 current), “ Vijaya" in the Brihaspati cycle,” Chitrabhinu™ in the luni-solar 6o-year cycle.

(By Rule 1) (Kali 4024 current), 1 Sunday, March 24th, 1822, _

(By Rule IL) (Kirttika, the 8th month, falls after the repeated month, 7 Advina, and before |
the suppressed month, 1o Pausha), Mirgasirsha krishga 2nd. M

(By Rule IIL) (Under *1"), 1 Sunday.

(By Rule IV.) Bracket-number (1).

(By Rule V.) Under (1) run down to March 24th (Rule L)

(By Rule V1) (Point of junction) December 1st.

Answer.—Sunday, December i1st, 1822,

(B.) Conmversion of a date A. D, into the corvesponding lomi-solar Hindu date.  (See Rule V.
method B, p. 67 below). Use Tables XV.A., XV.B.

Rule 1. From Table L. find the Hindu year, and its initial date and weck-day, using also
Table IL, Parts ii., fii. If the given date falls before such initial date take the next previous
Hindu vear, and its initial date and week-day.

Rule 1. In the columns to the left of the body of Table XV. note the initial date found
by Rule 1., which is in the same horizontal line with the given date in the body of the Table.

Rule lIL. Carrying the eye upwards, note the bracket-figure at the head of the initial
date-column so noted. -

Rule IV. From the given date found in the body of the Table (Rule IL) run the eye
upwards to the Hindu datecolumns above, and select the date which is in the same horizontal
line as the bracket-igure in the extreme left found by Rule 111, This is the required Hindu date.

Rule V. Note in Table L if the year is an intercalary one (cols. 8 to 12, and 84 to 124).
1f it is 50, note if the Hindu mooth found by Rule 1V. (a) precedes the first intercalary month,
(#) follows one intercalated and one suppressed month, (c) follows an intercalated, but precedes i
suppressed month, (¢) follows two intercalated months and one suppressed month. In cases (a)
and (8) work as though the year were a common year, 7e., make no alteration it the date found
by Rule IV. In cases (¢) and (¢) if the found month immediately follows the intercalated month
the name of the required Hindy menth ish:bcth:mnmufﬂwintﬂmlmdmnﬂ:mm;

prefix “nija," and not the name of the mooth actually found; and if the found month does ﬂﬂt
immediately follow the intercalated manth, then the required Hindu month is the month immediately
preceding the found month. If the found moath is itself intercalary, it retains its name, but with

the prefix “adhika.” I the found month is itsell suppressed, the required month i month
immediately preceding the found month, oo

o ‘ ] 3 . Ill
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. Rule VI. If the given date A.D. falls after February 2oth in the columns to the right,
in a leap-year (marked with an asterisk in Table L), add 1 to the resulting Hindu date.

Rule VII. From the date found by Rule IV. carry the eye horizontally to the week-day
columns on the left, and select the day which lies under the initial week-day number found by
Rule I. This is the required week-day.

Rule VIIL. 1If the Hindu date arrived at falls under any of the months printed in italics
in the Hindu month-columns at head of the table, the required year is the one next previous to
that given by Table I. (Rule 1. above.)

Exaurii. Find the Telugu luni-solar date corresponding to Sunday, December 1st, 1822,

(By Rule L) A.D. 1822—23, Sunday, March 24th, Kali 4923 expired, Saka 1744 expired,
Chitrabhianu samvatsara in the luni-solar 60-year or southern cycle reckoning, Vijaya in the
morthern cycle.

(By Rules II., 1IL) [Bracket-figure) 1

(By Rule IV)) Mirgaéirsha krishpa 2nd.

(By Rule Vi) (Advina being intercalated and Pausha suppressed in that year), Kirttika
krishaa 2nd.

(By Rule VL) The year was not a leap-year,

(By Rule VI.) Sunday.

(By Rule VIIL) Does not apply.

Answwer.—Sunday, Kirttika krishpa 2nd, Kali 4923 expired, Saka 1744 expired. (This can
be applicd to all Chaitridi years.) (See example 12 below, p. 75.) :

Method B.

AFPROXIMATE COMFUTATION OF DATES DY A SIMPLE FROCESS.

Mhin b the system introduced by My W. 8 Krishynsvimi Nuide of Madres into his *Seuib-Indian Chronologionl Tables ™

137 (A) Comversion of Hindu dates into dates AD. (See Art. 133 above, para. 1.

Rule I. Given a Hindu year, month and date. Convert it if necessary by cols. 1 to 5 of Table L.,
and by Table IL, into a Chaitridi Kali or Saka year, and the month into an aminta month. (See
Art. 104.) Write down in a horizontal line () the date-indicator given in brackets in col. 13
or 19 of Table 1., following the names of the initial civil day and month of the year inquestion
as so converted, and () the week-day number (col. 14 or 20) corresponding to the initial date
A.D. given in cols. 13 or 19, To both (@) and (w) add, from Table L, the collective duration

from the beginning of the year as given in cols. 3a or 10 as the case may be, up to
of the month preceding the given month, and also add the number of given Hindu
the given month minus 1. If the given date is lunisolar and belongs to the krishpa
add 15 to the collective duration and proceed as before.
Rule II. From the sum of the first addition find in Table I1X. (top and side columns)

T
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Rule L. From the sum of the second addition cut out sevens. The remainder shews

‘the required day of the week,

Rule IV. I the Hindu date is in a lunisolar year where, according to cols. 8 to 12,
there was an added (adhika) or suppressed (kskaya) moath, and falls after such month, the addition
or suppression or both must be allowed for in calculating the collective duration of days; ie.,
addjﬁdaynfnranndd!dmmh.nnddedutt;ﬁﬁrampprmedmh

Rule V. The results are Old Style dates up to, and New Style dates from, 1752 A.D,
The New style in England was introduced with effect from after 2nd September, 1752, Since
the initial dates of 1752, 1753 only are given, remember to apply the correction (+ 11 days)
to any date between 2nd September, 1752, and oth April, 1753, in calculating by the Hindu

solar year, or between 2nd September, 1752, and 4th April, 1753, in caleulating by the Hindu luni-

solar year, 5o as to bring out the result in New Style dates AD, The day of the week requires
no alteration.

Rule VL lPth:: date A.D. found as above falls after February 29th in a leapyear, it
must be reduced by one day,

fa) Luni-Solar Dates.

EXaMPLE 1. Required the A.D. equivalent of (luni-solar) Vaisikha sukla shashthl (6th),
year Sirvari, Saka 1702 expired, (1703 current),

The AD. year is 1780 (a leap-year). The initial date ()= sth April (06), and (w0) =4
‘Wednesday, (Table L, cols. 5, 19, 20), :

d.

State this accordingly . . . . . . g6

Collective duration (Table IIL, col. 34) 30
Given date (6)—t . . . . . . . . 3
Tt

I (Rule V1)

-.n‘s.p..g

130 o+r= Rem. 4
The result gives 130 (Table IX.) = May 1ath, and 4 =Wednesday. The required date is
therefore Wednesday, May 1oth, A.D. 1780, :

. Exampe 2. Required the A.D. equivalent of (luni-solar) Kirttika sukla paiicham| (5th)
Saka 1698 expired (1699 current). B

The A.D. year is 1776, and the initial date is(d)=z2o0th March (80), (w) = Wednesday (4).

~ This is a leapyear, and the Table shews us that the month (6) Bhidrapada was intercalated. So

ﬁtﬁ_m“%ﬂmmgnijlwmmm which compels us to

~ treat the given month Kimihuifitmhmcmnﬁngmmhﬂirpﬂrmtﬂ nﬁuhlﬂt

‘in a leap-year the date A.D. falls in the ensuing A.D. year.
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“The given figures are . . . 80 <

.Cuﬂncqv: dnraﬁun [Tabtc 31!.}1 3i6 236
. Given Eun (s}—1 . . . 4 4
' 320
—1t {Rule VL) ,
. 319 244 -+ 7 = Rem: 6.
,_,/ 319 = {Table IX.) November 15th. 6 = Friday

Answer.—Friday, November t5th, A.D. 1776.
EXAMPLE 3. Required the A.D. equivalent of Karttika krishpa paichami (5th) of the
same luni-solar year.

d. w,
As before . . . ' 8o 4
| Collective duration {"'I'a.hll: II] t:n! 31.} 236 236 :
Given date (5 +15)— . . . . . 19 19 i
| s
335
—1 (Rule VI)
334 259 + 7, Rem. o. -

334 = (Table IX.) November 3oth. o = Saturday.
Answer.—Saturday, November joth, AD. 1776,
EXAMILE 4. Required the A.D, equivalent of Migha krishpa padyami (1st) of K.Y. 4923
expired (4924 current). This corresponds (Table 1., col. 5) to A.D. 1822, the Chitrabhinu sam-
~ vatsara, and col. § mmﬂmmemmﬁhmmmmmmmma) and the month
" Pausha suppressed (kskaya). We have therefore to add 3o days for the adhika month and
subtract 30 days for the kshaya month, since Magha comes after Pausha. Hence the relative
place of the month Migha remains unaltered,
Table L. gives 24th March (83), (1) Sunday, as t.he initial day.

w.
luitial date . . Sl 33 1
Collective duration {Ta.hle 111. ml. 3a) . 205 " 205 B
Given date (1 4 t§}—1 . . . . . . 15 (Rulel) 15 3
ot _ 393 311+ 7, Rem. 3. J
. 3= Tuesday. 393 = January 28th of the following A.D. year (Table 1X.).
e Anstoer.—Tuesday, January 28th, AD. 1823.

. ’ﬂﬁsumbyth:Taﬂﬁ,hututhmhnppmﬁdtnb:mup«mgdﬁtﬂmhﬁgh
I}mm&uw:gh:nfm&emukumbfmdny The corresponding day was
iﬁnnd:f, January myth,-ndmthhwshuﬂdhuhmguid:dﬁ‘&egwmdmm
m&mummay.m%wsmmhmmwmw -
. required da.r.ﬁ.n because our result gave Tuesday, January 28th, and we knew that
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P 'Exm 5. Required the A.D. equivalent of Pausha Sukla trayodasi (13th) K-Y. 4853
ﬁp&uﬂ,ﬂﬂg&umhhﬂm-urmnmw. This is K. Y. 4854 current.
" The year (Table 1., col. 5) is A.D. 1752, a leap-year. The initial date (cols. 19, 20)is 5th
- March (65), (5) Thursday. The month Ashidha was intercalated, Therefore the given month
'{Pau:hn]mmtbchmtnd,furmﬂmﬁv:dumﬁun.mﬂ'itmﬂmnmudingmthﬂigh.'

d. w:
Initial date . . ., | . ., . | 65 5
Collective duration (Table IIL, col. 3a) 295 205
Given date (13)—1 . o Fs Ly 12 12 .
372
—1 (Rule V1)
37t 312 =7, Rem. 4.

We must add eleven days to the amount 371 to make it a New Style date, because it
falls after September 2nd, 1752, and before 4th April, 1753, (after which all dates will be in New
Style by the Table@ 371 + 11 = 382 =January 17th (Table 1X.). 4 = Wednesday.

Answer.—Wednesday, January i7th, AD. 1753,

EXAMPLE 6. Required the A.D, equivalent of Vikrama samvatsara 1879 Ashidha krishpa
dvitlyd (znd). If this is a southern Vikrama year, asused in Gujarat, Western India, and countries
‘south of the Narmadi, the year is Kirttikidi and aminta, i.e., the sequence of fortnights makes
the month begin with $ukla 1st. The first process is to convert the date by Table IL, Part iii.,
col. 3, Table 11, Part ii, and Table L, into a Chaitrad; year and month. Thus— Ashidha isthe
ninth month of the year and corresponds to Ashidha of the following Chaitradi Kali year, so that
the given month Ashidha of Vikrama 1879 corresponds to Ashidha of Kali 4924. Work as before,
using Table 1. for Kali 4024. Initial date, 24th March (83), (1) Sunday.

d. W,
o R e e . 83 I
Collective duration (Table I11., col. 3a) Bg g9
Given date (2+ 15}—1 . . . . . 16 16

—_——

188 1067 Rem. 1
188 (Table IX.)=July 7th. 1 = Sunday.
Answer—Sunday, July 7th, A.D. 1822, 1
If the year given beanmhmﬂkmmnym,asmcdinMﬂm.Bmama.Uﬁain,m
countries north of the Narmadi, the Vikrama year is Chaitridi and corresponds to the Kali 4923,
cxcept that, h:mg plrnimanta, t]fe sequence of fortnights differs (see Table IL,Parti). Insucha

case Ashadha krishpa uffl:u: Vikrama year corresponds to Jyeshtha krishna in amiinta months,

.
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Collective duration (Table I1I., col. 34) 359 50
Given date (2 +15)—1 . . . . . 16 16
168 78+7, Rem. 1.

168 = June 17th. 1= Sunday.
Ansiwver.—Sunday, June 17th, A.D. 1821,

(6) Solar Dates.

ExampLE 7. Required the date A.D. corresponding to the Tamil (solar) 18th Purattisi of

Rudhirodgirin — K.Y. 4904 expired, or 4005 current.
Table L, cols. 13 and 14, give () = April 11th (101), () = (2) Monday, and the year A.D. 1803.

d, T,
Initial date . . . « t "o z ,
Collective diiration (Table 111, anm} 156 156 "
Given date (18—1 . . . . . . 17 17

274 175=7, Rem, o.

274 (Table IX.) gives October 1st. © = Saturday.
Answer.—Saturday, October ist, A.D. 1803.
Examrie 8. Required the equivalent A.D. of the Tinnevelly Andu 1oz4, 2oth Avani.
The reckoning is the same as the Tamil as regards months, but the year begins with
Avapi. Andu 1024 =K. 4950~ It is a solar year beginning (see Table L) 11th April (102),
(3) Tuesday, A.D. 1848 (a leap-year).

d. w.
Initial date . . . 102 3
Tables 11, Putu.,mh. m& ;:',amllll cnl 1o. 125 125
Given date (20)—1 . . . . . . R | 19
— i
246
—1 (Rule VL)
245 147 + 7, Rem. 0.

0= Saturday; 245 = (Table IX.) September 2nd.
Amr—Samrday.Scptcmhuznd AD. 1848.

o EXAMPLE 9. Required the equivalent date A.D. of the South Malayilam Andu 1024,
‘20th Chingam. The corresponding Tamil month and date (Table 1L, Part ii., cols. g and 11) is
- 2oth Avani K.Y. 4950, and the answer is the same as in the last example.

A EXAMPLE 10. Required the equivalent date A.D. of the North Malayilam (Kollam) Apdu
1023, 20th Chingam. This (Chifgam) is the 12th month of the Kollam Andu year which begins
 with Kanni. It corresponds with the Tamil 2oth Avapi K.Y. 4950 (Table 1L, Part ii,, cols. g,
- 12, and Table I, Part iii), and the answer is similar to that in the two previous examples,
Lk, [The difference inthe years will of course be noted. The same Tamil date corresponds

i Np— - » Jt
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to South Malayilam Andu 1024, 20th Chingam, and to the same day of the monthinthe Noth
- Malayilam (Kollam) Andu 1023, the reason being that in the former reckoning the year beging
~ with Chingam, and in the latter with Kanni.|
EXAMPLE 11, Required the A.D. equivalent of the Tamil date, 20th Panguni of Rudhirod-
garin, K.Y. 4905 current (or 4904 expired.) :
' Table 1. gives () 11th April (101), 1803 A.D. as the initial date of the solar year, and
its week-day (w) is (2) Monday.

' d. T
baitiad chade. . . ... . . . . . 0 2
Collective duration (Table IIL., col. 10) 338 335
Given date, (20—t . . . . . . 19 10
455
—1 (Rule VL)
454 356 + 7. Rem. 6.

6 = Friday; 454 (Table IX.)=March 3oth in the following A.D. vear, 1804.
Arswer—Friday, March joth, 1804. (See example 1, above.)
138, (B.) Comversion of dates A.D. into Hindu dates. (See Art. 135 above, par. 1.)
Rule 1. Given a year, month, and date A.D. Write down in a horizontal line (d) the date-
indicator of the initial date [in brackets (Table L, cols. 13 or 19, as the case may be)| of the corresponding
Hindu year required, and (w) the week-day number of that initial date (col. 14 or 20), remembering that,
if the given date A.D. is earlier than such initial date, the () and () of the previous Hindu year
must be taken. Subtract the date-indicator from the date number of the given A.D. date in
Table 1X., remembering that, if the previous Hindu year has been taken down, the number to
be taken from Table IX. is that on the right-hand side of the Table and not that on the left.
From the result subtract (Table 111, col. 3a or 10) the collective-duration-figure which is nearest to,
‘but lower than, that amount, and add 1 to the total so obtained: and to the (w) add the figure
resulting from the second process under (), and divide by 7, The result gives the required week-
day. The resulting () gives the day of the Hindu month following that whose collective duration
was subtracted. )
Rule IL.  Observe (Table I, cols. 8 or 8a) if there has been an addition or suppression
of a month prior to the month found by Rule 1. and proceed accordingly.
o An easy rule for dealing with the added and suppressed month is the following. When
‘the intercalated month (Table L, col. 8 or 8a) precedes the month immediately preceding the one
- found, such immediately preceding month is the required month; when the intercalated month
~ immediately precedes the one found. such immediately preceding month with the prefix * nija,”
natural, is the required month; when the intercalated month is the same as that found, such month
~with the prefix * adhika” is the required month. When a suppressed month precedes the month
found, the required month is the same as that found, because there is never & suppression of a -y
month without the intercalation of a previous month, which nullifies the suppression so far as 1
regards the collective duration of preceding days. But if the given month falls after two intercal-
ations and one suppression, act as above for one intercalation anly. . 4]
Rule . See Art. 137 (A)Rule V. (p. 70), but subtract the eleven days instead of adding. |
Rule IN. If the given A.D. date fallsin a leap-year after 2gth February, urif'ntsd:tg-ttun@q.};l :

III e .. - e Ik mo ¥ -l ! ) 1 1l = ol e



. (right-hand side of Table IX.) is more than 365, and the year next preceding it was a leap-year, add
t to the datenumber of the given European date found by Table IX., before subtracting the
figure of the date-indicator

Rule V. Where the required date is a Hindu lunisolar date the second total, if less than
15, indicates a Sukla date. I more than 15, deduct 15, and the remainder will be a krishna
date. Krishna 15 is generally termed krishpa 30; and often Sukla 15 is called “pirnima” (Full-
moon day), and krishna 15 (or “30") is called amivisyi (new-moon day).

(@) Luni-Solar Dates.

ExAMPLE 122 Required the Telugu or Tulu equivalent of December ist, 1822. The
luni-solar year began 24th March (83) on (1) Sunday (Table L., cols. 19 and 20,

d. .
() and () of initial date (Table I) . . . . . .83 1
(Table IX.) 15t December (335) . . . . . (335— 83=|252 252
(Table I1L) Collective duration to end of Kirttika —236
Add 1 to.remainder . . . . . . . . . b+ 1=17 253+ 7, Rem. 1.
17 indicates a krishpa date, Deduct 15. Remainder 2. The right-hand remainder shews
(1) Sunday.

The result so far is Sunday Mérgasirsha krishna 2nd. But see Table 1., col. 8. Previous
to this month Asvina was intercalated. (The suppression of Pausha need not be considered
because that month comes after Mirgasirsha) Therefore the required month is not Margasirsha,
but Karttika; and the answer is Sunday Kirttika krishna 2nd (Telugu), or Jarde (Tulu), of the
year Chitrabhiou, K.Y. 4023 expired, Saka 1744 expired. (See the example on p, 69.)

(Note) As in example 6 above, this date is actually wrong by one day, because it hap-
pened that in Karttika $ukla there was a tithi, the 12th, suppressed, and consequently the real
day comresponding to the civil day was Sunday Karttika krishga jrd. These differences cannot
possibly be avoided in methods A and B, nor by any method unless the duration of every tithi
of every year be separately calculated. (See example xvii, p. 92.)

EXAMPLE 13. Required the Chaitridi Northern Vikrama date corresponding to April gth
1822, By Table I, AD. 1822—23 = Chaitridi Vikrama 1880 current. The reckoning is luni-solar.
Initial day (4) March 24th (83), (@) 1t Sunday

. w.

B N - e O e ! s 4 —all 4 ¥ e a e e e @ D3 1

(Table IX.) April gth (g9) 09—83 =16 16
T ) e - TR I
¥
For &ilda datel . . . o - o ¢ - & @ w @l 0L ~—I%

- | 17— 7; Rem. 3.

This is Tuesday, aminta Chaitra krishna 2nd.) But it should be converted into Vaisikha
krishna 2nd, because of the custom of beginning the month with the full-moon (Table IL, Part i.).

| The actusl date was Tuesiny, ambuts Chaitra krishon Srk the differonce being csused by u tithi having been expungsd in
~the fukls fortmight of the sme month fiednofe fn erdmples § wnd 13 ebosg), .

h‘.l.‘l'.-b.,...._ S " -
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1879 expired. But if the required date were htheﬁnﬂhﬂnmhmﬂng.tﬁcymmﬂﬁ
expired, since 1879 in that reckoning does not begin till Karttika.
(¢) Selar Dates.
EXAMPLE 14. 1. chmredthnTamﬂequfvalmtufHarsﬂth.tﬁosm o
Table 1. gives the initial date April 11th (101), and week-day number 2 Monday.
d. w.
meTahch.‘. e e g et MRS e T 2
(Table IX.) Mayjuﬂv,[:sn] N . . I50—I10I =40 49
(Table IIL) Colloctive duration to cnd of Sittirai (Mesha) »  —41

—
18

1
19 5:-r¢laﬁ'-:
The day is the 1oth; the month is Vaiyisi, the month following Sittirai; the week-day
is (2) Monday., . _
Answer.—Monday, 1gth Vaiyisi of the year Rudhirodgirin, K.Y. 4904 expired, Sak
1725 expired. :
EXAMPLE 135, Requund&anmlaqmﬂmumeh joth, t804. The given date pre-
cedes the initial date in 1804 AD. (Table 1, col. 13) April mﬂ:,anﬂu;nodng
year must be taken, Its initial day is 1ith April (101), and the initial week-day is (2) )
1804 was a leap-year.
d. st
From Table I. . . 2
(Table IX.) (Mmh;othl 454 + 1 for leap-year, 455——10: 354 354
(Table 1IL, col. 10) Collective duration to end of |
Miéi = Kumbha (Table IL., Part i) . o B
19
+1

" - *

Add 1

Answer.—Friday 2oth Panguni l'tim :C.GY 355 7, Rem. &
expired.  (See &te&mplc on p. 67.) ) w
EXAMPLE 16, Required the North Malayalam Andu equivalent of
Work as by the Chaitridi year. Thcrﬂrkmlar 1848 is a hmrw m
d.

« 103
(Table IX.) Septmher and (245) + 1 fnr laap
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Amnswoer.—Saturday zoth Chingam. This is the 12th month of the North Malayilam Andu
which begins with Kanni. The year therefore is 1023.

If the date required had been in South Malayilam reckoning, the date would be the
same, 20th Chingam, but as the South Malayilis begin the year with Chiligam as the first month,
the required South Malayilam year would be Andu roz4.

Method C.
EXACT CALCULATION OF DATES.

(L) Conversion of Hindu luni-solar dates into dates A.D.

139. To calculate the week-day, the equivalent date A.D., and the moment of beginning or
ending of a tithi. Given a Hindu year, month, and tithi—Turn the given year into a Chaitradi
Kali, Saka, or Vikrama year, and the given month into an aminta month (if they are not already so)
and find the corresponding year A.D., by the aid of columns 1 to 5% of Table L, and Table IL,
Parts i., ii., iii. Referring to Table I, carry the eye along the line of the Chaitridi year so found,
and write down? in a horizontal line the foliowing five quantities corresponding to the day of
commencement (Chaitra Sukla pratipadd) of that Chaitridi-year, viz., (@) the date-indicator givenin
brackets after the day and month A.D. (Table L., col. 10), (w) the week-day number (col. 20), and (a), (4],
(¢) (cols. 23, 24, 25). Find the number of tithis which have intervened between the initial day
of the year (Chaitra sukla pratipadi), and the given tithi, by adding together the number of tithis
(collective duration) up to the end of the month previous to the given one (col. 3, Table IIL), and
the number of elapsed tithis of the given month (that is the serial number of the given tithi reduced
by one), taking into account the extra 15 days of the sukla paksha if the tithi belongs to the krishna
paksha, and also the intervening intercalary month® if any, given in col. 8 (or 8Ba) of Table L
This would give the result in tithis. But days, not tithis, are required. To reduce the tithisto
days, reduce the sum of the tithis by its Goth part, taking fractions larger than a half as one,
and neglecting half or less The result is the (&), the approximate number of days which have inter-
vened since the initial day of the Hindu year, Write this number under head (&), and write under
their respective heads, the (w), (@), (#). (c) for that number of days from Table IV. Add together the
two lines of five quantities, but in the case of () divide the result by 7 and write only the remainder,
in the case of (@) write only the remainder under 10000, and in the case of (#) and (¢) only the
remainder under 1000.* Find separately the equations to arguments (#) and (¢) in Tables VI.and VIL
respectively, and add them to the total under (a). The sum (¢) is the tithi-index, which, by
cols. 2 and 3 of Table VIIL, will indicate the tithi current at mean sunrise on the week-day
found under (w). If the number of the tithi so indicated is not the same as that of the given
one, but is greater or less by one (or by two in rare cases), subtract one (or two} from, or add

L The initinl days fu eols, 18 and 19, Table T, belong to the first of the double years AD. given in eol. B

® Tt will be well for a beginner to take an cxnmple st ouee, and work i out sceording to the rale. After a little prctico
the ealenlations enn be made rupidly. k

3 When the intervalary month is Chaitrn, eount thet slso. See Art. 99 nbove.

4 This gumber s taken for ewy calonlstion. Properly speaking, to eonvert tithis into duys the Bath part should be subtreted.
The difference does nof introdose any maberinl error. '

® Generally with regard o (i), (), (8), () in working adilition sums, take only the remainder respoetively over 7, 10000, 1000 and
1000; snd in sabtmcting, if the snm to be subtmeted be sreater, add vespeetively 7, 10000, 1000 und 1000 o the figare abows,
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one (or two) to, both (&) and (w);! subtract from, or add to, the (a) (4) (<) nlready e
value for one (or two) days (Table IV.); add to (a) the equations for (&) and () (Tables V1. and VI.I:}‘&-_.-,. ’
and the sum (#) will then indicate the tithi. If this is the same as given (if not, proceed again

as before till it corresponds), the (w) is its week-day, and the date shewn in the top line and

side columns of Table IX. corresponding with the ascertained (&) is its equivalent date A.D. The

year A.D, is found on the line of the given Chaitridi year in col. 5, Table L. Double figures

are given in that column; if (#) is not greater than 365 in a common year, or 366 in a leap-year,

the first, otherwise the second, of the double figures shows the proper A.D. year.

140. For all practical purposes and for some ordinary religious purposes a tithi is con-
nected with that week-day at whose sunrise it is current. For some religious purposes, however,
and sometimes even for practical purposes also, a tithi which is current at any particular moment
of a week-day is connected with that week-day. (See Art. 37 above)

141. In the case of an expunged tithi, the day on which it begins and ends is its week-
day and equivalent. In the case of a repeated tithi, both the civil days at whose sunrise it
15 current,® are its week-days and equivalents.

142. A clue for finding when a tithi is probably repeated or expunged. When the tithi-
index corresponding to a sunrise is greater or less, within 40, than the edding index of a tithi,
and when the equation for (£) (Table V1) is decreasing, a repetition of the e or another
tithi takes place shortly after or before that sunrise: and when the equation for (4) is increasing
an expunction of a tithi (different from the one in question) takes place shortly before or after it.

143. The identification of the date A.D. with the week-day arrived at by the above
method, may be verified by Table XIIL The verification, however, is not in itself proof of the
correctness of our results.

I4d. To find the moment of the ending of a tithi. Find the difference between the (0
on the given day at sunrise and the (#) of the tithi-index which shews the ending point of that -
tithi (Table VIIL). With this difference as argument find the corresponding time either in L
ghatikis and palas, or hours and minutes, according to choice, from Table X. The given tithi
ends after the given sunrise by the interval of time so found. But this interval is not always
absolutely accurate. (See Ars. £2). If accuracy is desired add the (@) (#) (€) for this interval of time
(Table V) to the (a) (5) (¢) already obtained for sunrise. Add as before to (a) the equations of
(4) and (q) from Tables V1. and VIL, and find the difference between the (#) thus arrived at and the
(#) of the ending point of the tithi (Table VIIL). The time corresponding to that difference. found from
Table X., will show the ending of the tithi before or after the first found time. Ifstill greater accur-
acy is desired, proceed until (#) amounts exactly to the (#) of the ending point (Table VIIL) For
ordinary purposes, however, the first found time, or at least that arrived at after one MOTE Process, is
sufficiently accurate. a S

145. The moment of the beginning of a tithi is the meuﬂiﬂmurmﬂnga{_
the tithi next preceding it; mdﬂ‘“mmrﬂ“ﬂdﬁﬁﬁb?caiwhﬁngmrmmw ‘
of the same tithi, or independently from the (£) of the preceding tithi. . '

146. The moment of beginning or ending of tithis thus found is in mean time, and is
applicable to all places on the meridian of Ujjain, which is the same s that of Lagks I the

| Thus fr the process will gice fhe eorvect venlt i “mhmmm?hmﬂhﬂﬁmﬂh e

(kahaya) or ropetition (eridddi) uf » tithi shortly procading wr followisic; and the () und (o) seeived ; e
by e of Tabls IX. the A.D. equivalent, wud the week-day of the given e CUENN R |

* Far the defuitions of expruged and repented fithis wee drt 33 shove,
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xact mean time for other places is required, apply the correction given in Table X1, according
to the rule given under that Table. If after this correction the ending time of a tithi is found
to fall on the previous or following day the (&) and (w) should be altered accordingly.

Mean time is used throughout the parts of the Tables used for these rules, and it may
sometimes differ from the true, used, at least in theory, in Hindu panchangs or almanacks.

The ending time of a tithi arrived at by these Tables may also somewhat differ from the
ending time as arrived at from authorities other than the Sirya Siddhinta which is used by us.
The results, however, arrived at by the present Tables, may be safely relied on for all ordinary
purposes.!

147. N.A. & Up to t1oo A.D. both mean and true intercalary months are given in
Table I. (see Art. 47 above). When it is not certain whether the given year is an expired or
current year, whether it is a Chaitridi year or one of another kind, whether the given month
is amdnta or plimimanta, and whether the intercalary month, if any, was taken true or mean,
the only course is to try all possible years and months.

N.B. ii. The results are all Old Style dates up to, and New Style dates from, 1753 A.D The
New Style was introduced with effect from after 2nd September, 1752. Since only the initial
dates of 1752 and 1753 are given, remember to apply the correction (+ 11 days] to any
date between 2nd September, 1752, and gth April, 1753, in calculating by the Hindu solar year,
and betweén 2nd September, 1752, and 4th April, 1753, in calculating by the Hindu luni-solar year,
so as to bring out the result in New Style dates A.D. The day of the week requires no alteration.

N.B. ié. 1If the date A.D. found above falls after February 28th in a leap-year, it must
be reduced by 1.

N.B. fv. The Hindus generally use expired (gata) years, while current years are given
throughout the Tables, For example, for Saka year 170z “expired” 1703 current is given.

148. ExaMPLE 1. Required the week-day and the A.D. year, month, and day correspond-
ing to Jyeshtha fukla panchaml (sth), year Sirvari, Saka year 1702 expired (1703 current), and
the ending and beginning time of that tithi.

The given year is Chaitridi (see N.B. ii., Table IL, Partiii.). It does not matter whether the
month is aminta or purniminta, because the fortnight belongs to Jyeshtha by both systems (see
Table I, Part i). Looking to Table L. along the given current Saka year 1703, we find that
its initial day falls in A.D. 1780 (see note t to Art. 139),a leap-year, on the 5th April, Wednesday;
and that « (col. 19), ® [(col. 20), @ (col. 23), & (col, 24) and ¢ (col. 25) are 96, 4, 1, 657 and 267
respectively.  We write them in a horizontal line (see the working of the example below), From
Tahle 1., col. 8, we find that there is no added month in the year. The number therefore of tithis
between Chaitra 4. 1 and Jyeshtha §. 5 was 64, viz, 60 up to the end of Vaisikha (see Table I11,,
L..3), the month preceding the given one, and 4 in Jyeshtha. The sixtieth part of 64 (neglecting
fraction L because itis not more than half) is 1. Reduce 64 by one and we have 63 as the approx-
number of days between Chaitra & 1 and Jyeshtha 4. 5. We write this number under
d). Turning to Table TV, with the argument 63 we find under (w)(a) (8) (¢)the numberso, 1334,
86, 172, respectively, and we write them under their respective heads, and add together the two
uantities under each head. With the argument (#) (943) we turn to Table V1. for the equation.
e do not find exactly the number 943 given, but we have 940 and 950 and must see the
ifference between the corresponding equation-figures and fix the appropriate figure for 943.
he auxiliary table given will fix this, but in practice it can be easily calculated in the head. (The
! Ses Artw 86 sud 97 in which all the points woted i this erticle are fully trosted of.




full numbers are not given so as to avoid cumbrousness jn the tables.) Thus the equation for {8)
(943) is found to be 0o, and from Table VIL the equation for (¢) is found to be 38. Adding goand
38 to (a) (1335) we get 1463, which is the required tithi-index (#). Turning with this to TahleV'lIlf..

col. 3, we find by col. 2 that the tithi current was sukla 5: Le., the given date, Then {w!! 4
Wednesday, was its week-day; and the tithi was current at mean sunrise an the meridian of Ujjain

on that week-day. Turning with (4) 159 to Table IX.,, we find that the equivalent date AD,
was Sth June; but as this was after 22th February in a leap-year, we fix 7th June, A.D. 1730,

{see N.B. iii., Aft. 147) as the equivalent of the given tithi. As (f] is not within 40 of 1667, the

(9) of the sth tithi (Table VIIL), there is no probability of an expunction or repetition shortly

preceding or following (Art.142). The answer therefore is Wednesday, June 7th, AD. 1780.

To find the ending time of the tithi, (f) at sunrise is 1463 ; and Table VIIL, col. 3, shews
that the tithi will end when (¢ amounts to 1667. (1667—1463 =) 204 — [Table X.) 14 hours,
27 minutes, and this process shews us that the tithi will end 14 hours, 27 minutes, after sunrise
on Wednesday, June 7th. This time is, however, approximate. To find the time more accurately
we add the increase in (a) (4) () for 14 h. 27 m. (Table V.) to the already calculated () (&) (&)
at sunrise; and adding to (2) as before the equations of (#) and {¢) (Tables V1. and VIL) we find
that the resulting (/) amounts to 1686, 1686—1667 = 19 =1t hour and 21 minutes (Table X.). But
this is a period beyond the end of the tithi, and the amount must be deducted from the 14 hs
27 m. first found to get the true end. The truc end then is 13 h. & m. after sunrise on June 7th. This
time is accurate for ordinary purposes, but for still further aceuracy we proceed again as before,
We may either add the increase in fa) (&) (¢) for 13 h. 6 m. to the value of (@) (4) (<) at sunrise,
or subtract the increase of () (&) (c) for 1 h. 21 m. from their value at 14 h. 27 m. By either
process we obtain (£} = 1665. Proceed again, 1667 —1665 = 2 = (Table X.) o minutes after i3h.6m.
or 13 h. 15 m. Work through again for 13 h. 15 m. and we obtain () = 1668. Proceed again,
1668-—1667 = 1 =(Table X.) 5 minutes before 13 b 15 m. or 130 11 m. Work for 13 h. [m,
and we at last have 1667, the known ending point, Itis thus proved that | 3 b 11 m. after sunrise
is: the absolutely accurate mean ending time of the tithi in question by the Sérya-Siddhinta.

To find the begimming time of the gfven tithi. We may find this independently by cal-
culating as before the (£} at sunrise for the preceding tithi, (in this case sukla 4th) and thence finding
its ending time. But in the example given we calculate it from the (£) of the given tithi, The
tithi begins when (£) amounts to 1333 (Table VIIL), or (r463—1333) 130 before sunrise on June
7th. 130 is (Table X.) 9h. 13 m. Procced as before, but deduct the (@) (&) () instead of adding,
and (see working below) we eventually find that (¢) amounts exactly to 1333 and therefore the
tithi begins at 8h. 26 m. before sunrise on June 7th, that is 15 h. 34 o nﬁu;umm‘rmr
the Gth. The beginning and ending times are by Ujjain or Lanki mean time. If we want the timc,
for instance, for Benares the difference in longitude in time, 29 minutes, should be added to the
above result (See Table XL). This, however, does not affect the day,

It is often very necessary to know the moments of beginnin and ending of hi.
Thus our result brings out Wednesday, June 7th, but sinee the ::flgﬁhigm 15h. 3¢;'ﬁ :
sunrise on Tuesday, f.r., about oh 34m. pm, it might well ha [
record a ceremony that took place at o pom., and therefore fi
tithi. which, unless the facts were known, would appear incorrect.

From Table XII we find that 7th June, AD. 1780, was a W, . is |
ket 7 bduuda}r.udﬂmhﬂpuh

We now give the working of Exampig 1,
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WORKING OF EXAMPLE L

(a) The day corvesponding to [fyeshtha Sukla sth. d e & kR &
Saka 1703 current, Chaitra Sukla 1st, (Table L, cols. 19, 20, 23,

:4.:5]964 1 657 267

Approximate number of days from Chaitra $ukla st to Jyeshtha suk. 5th,
(64 tithis reduced by a 6Goth part, neglecting fractions, =63) with

its (w) (@) (8) (¢) (Table IV) . . . . . - . 63 0 1334 286 172
, 159 4 1335 043 439
Equation for (#) (943) (Table VL) . . . . . . . . . . - . Q0
Do. (9 (439) (Table VIL) . . . . . . . « « « - =« 38
1463 =1

(£) gives ukla sth (Table VIIL, cols. 2, 3) (the same as the given tithi).
(dy—1, (N.B. #., Art 147), or the number of days elapsed from

]amtryut,:.................lss

158 =]June 7th (Table IX.). A.D. 1780 is the corresponding year, and 4 (w) Wednesday is
the week-day of the given tithi.

Answer—Wednesday, June 7th, 1780 AD.

(8} The emding of the tithi Jyeshtha iuk. 5. (Table VIIL) 1667—i1463 =204 ={(14h. 10m.
+oh. t7m)=14h 27m. (Table X.. Therefore the tithi ends at i4h. 27 m. after mean sunrise
on Wednesday. For more accurate time we proceed as follows:

. b, s

At sunrise on Wednesday (see above) . . . . . . . . 1335 943 439
For 14 hours (Table V) . . . . . - « - « ¢ « 198 a1 2
For 27 minutes, (Do) . . . . . . - - « - .+ - 6§_ 1 0
1530 965 441
Equation for () (965) (Table VL) . . . . « . » - - 109
Do. (o) f(441) (Do VIL) . . . . . « = - . 38
1686 = 1.
1686—1667 (Table VIIL)=19=1h 21m.; and 1h. 21 m. deducted from 14h. 27 m. gives
13h. 6m. sunrise on Wednesday as the moment when the tithi ended. This is sufficient

for all practical purposes. For absolute accuracy we proceed again.
a. & e
For sunrise (as before) . . « . « = < 5 « « . - 1335 043 439

For 13 hours (Table Vi) . . . . « « « « » = = & 83 20 i
For 6 minutes (Do.) el SRR T A PO i 0 o
' 1519 963 440
Equation for (#) (963) (Table V1) . . . « - « « . . 108
Do. () (440) Do. VIL) . . - - . + . 38

1665 =4,




1667—1665 =2 =g m. after 13h. 6m.=13h 15h. a b &
Again for sunrise (as before) . . . - . + . . . . 1335 943 439
For 13 hours (Table V) . . . . . . « - . . .« 183 20 1
For tsminutes (Do) . . . . . . . « &+ + « =« =« 4 ©0 o

1522 963 440
Equation for (8) (963) + . . « . « -« = » - - - 108
Po. (D) < o o0 - n s six e s v e j
1668 =r.
1668—1667 =1 =4 m. before 13h. 1Ism.=13h. 11m.
Again for sunrise (as Aefore) . . . . . . . . . 1335 943 439
For 13hours(Table ¥)) . . . . « « « « « . » - 183 30 1
For yiminutes (Do) . <« &+ o & « & = 2 3 o o s 3 o0 o
1521 963 440
Equation for (8) (963) . - - . - - + - « « = - . 108
D0~ (A0 = v s s a s EEe R s 38
BActunl end of the tithi . . . . . . . = s = 1067=4,

Thus 13 h 11 m. after sunrise uthrahmluhdyac:m!cm:hngﬁm:nfﬂ:e tithi.

() The beginming of the tithi, Jyeshtha fuk. 5. Now for the beginning. 1463 tl;hcm‘lgimlr.
found}—1333 (beginning ofthe tithi, (Table VIIL)= 130=(Table X.)(7h.5 m.+ 2h.8m.)=gh. 13 m.;
and we have this as the point of time before sunrise on Wednesday when the tithi begins.

C Y -

For sunrise (a5 defore) . . . . . . . .« . . - . 1335 043 439
& s
Forgh [Table'Vd o« &« . v may 13 I
For 7y (Ded s & 5 2 a0 3 5 3 00
Dedost o = 2 8 o 4 130 14 1 130 14 I
1205 929 438
Equation for 4. {929) . . . . . . A L A b 79
D cleal) vrs 2 v e s VIR AR Uy

1321 =1 v
(The beginning of the tithi) 1333—1321 = 12 = Table X.) 5t m. after the above &:_ae
{oh l].l:l.},andﬂiug:m 8h. 22 m. before sunrise. We proceed again,

e & .
For g h, 13 m. before sunrise (found above) ,

PR = 8
Plus for 51 minutes (Table V.) . . . . . . A= S R l: 9'2? ﬂ'd
: 1217 930 438
Equation for & (930) . . . . . . I R P
3 R S R = T
1334 =1
_i ‘ :‘I' - ‘-
| & L d
ok k. A .

- " - I PR W ——



rise. Proceed again.

of the same Saka year as in example 2, ., S. 1703 current.

THE HINDU CALENDAR.
1334—1333 =1 =4 m. before the above time (viz, 8 h. 22m.) f.e, Sh. 26 m. before sun-

. &. £
For 8h. 2am. before sunrise (/found a&m:} . = = 1217 930 438
Deduct for 4m. (Table V.) . . . . . bt S I o ©
'y 1216 g3o 438
Equation for 4. (930} . . . . . .« & . .+ . . . - 8o
B e ASE I, L0 v D) e, wfe e a A e W BY
1333 =1

The result is precisely the same as the beginning point of the tithi (Table VIIL), and
we know that the tithi actually began 8 hours 26 minutes before sunrise on Wednesday, or at
15 h. 34 m. after sunrise on Tuesday, Gth June. |

EXAMPLE 11, Required the week-day and equivalent A.D. of Jyeshtha duk. dasami (10th) of
the southern Vikrama year 1836 expired, 1837 current. The given year isnof Chaitridi. Referring
to Table I1, Parts ii., and iii, we find, by comparing the non-Chaitridi Vikrama year with the
sﬂh.thntﬂwmmspmdm;.ﬁaknym is 1703 current, that is the same as in the first example.
We know that the months are aminta.

dr- . [+ &l V &

State the figures for the ;;ihal day (Table I, cols, 19, 20,23,24,25) 96 4 1 657 207

The number of intervened tithis down to end of Vai$ikha, 60,
(Table 11L) 4 the number of the given date minus I, l;sﬁg,mdumd

by a Goth part—68, and by Table IV. we have . . . . 68 5 3027 468 186
164 2 3028 125 453
Equation for () 135 (Table VI) . o « o o s v = 0 2 o s s 239
S T R S 42
3300="

(d) (164)—1 (V. B. dii., Ant, 147) = 163.
The result, 3309, fixes the day as Sukla 1oth (Table VIIL, cols. 2, 3), the same as given.
- Answer —{By Table 1X.) 163 =]June 12th, 2= Monday. The year is A.D. 1780 (TableIL,

Part ii.). The tithi will end at (3333—3300 =24, or by Table X.) 1h. 42 m. after sunrise, since
13309 represents the state of that tithi at sunrise, and it then had 24 lunation-parts to run. Note
‘that this () (3300) is less by 24 than 3333, the ending point of the roth tithi; that 24 is less ~
‘than 40, and that the equation for (#) is increasing. This shows that an expunction of a tithi
will shrtly occur (drt. 742))

EXAMPLE 1. Required the week-day and equivalent A.D. of Jyeshtha $ukla ekidadi (1 1th)




- &
e s, BB =y o T a1
8 ' THE INDIAN CALENDAR. A

i w & & &
See(Table ILyexample’ 2 . . . . . . « « « « = « v » = 056 4 I 657 267
Intervened days (to end of Vaisakha 59, + 11 given days—1)=0g. .
By Table IV.) "o o & = % W w0 D A S 2 6g 6 3366 504 189
165 3 3367 161 456
Equation for (B) (161) (Table VL) . . . « ¢« & ¢ o s o » 258
De. () (456) (Table VIL) . . . . . & .« & o & e 43

3668 =+¢.
This figure (f= 3668) by Table VIIL., cols. 2, 3, indicates sukla 12th.

d—1 (N.B. 3., Art. 147) =164 and Table IX. gives this as June 13th. The () is 3 = Tuesday.
The year (Table Il. Part iii.) is 1780 A.D. -

The figure of (), 3668, shows that the i1zth tithi and not the required tithi (11th) was
current at sunrise on Tuesday; but we found in example 2 that the roth tithi was current at
sunrise on Monday, June 12th, and we therefore learn that the 1ith tithi was expunged. It
commenced | h. 42 mun. after sunrise on Monday and ended 4 minutes before sunrise on Tues-
day, 13th June.! The corresponding day answering to fukla 1oth is therefore Monday, June
1ath, and that answering to Sukla 12 is Tuesday the t3th June.

Examrie 1v, Required the week-day and equivalent A.D. of the pargiminta Ashidha
krishpa dvitlyi (2) of the Northern Vikrama year 1837 expired, 1838 current. The northern
Vikrama is a Chaitrddi year, and so the year is the same as inthe previous example, viz., A.D.
1780—1 (Table 1L, Partiii). The corresponding aminta month is Jyeshtha (Table IL, Part i).
Work therefore for Jyeshtha krishna znd in A.D. 1780—1 (Table L),

d w & b «
Detexanple I (Taba L) . - 5 - o 0o o W er s e of 4 I 657 267
6o (coll. dur. to end Vaid)+ 15 (for krishpa fortnight) + 1 (given

date minus 1) =76 tithis =75 days (as before); Table IV, gives . 75 35 5307 722 205

5 i 171 2 35398 379 472
Equation for (4) (379) . . . . . . . . .. L0 L. 237
Do. g i s e e SRR I S B e - T 50
ses5=r.

(@)—1 (N.B. ., Ant. 147)= t70=(Table IX)) 19th June. (2) =Monday. The yearis 1780 A.D.
So far we have Monday, 19th June, A.D. 1780, But the figure 3685 for (£) shows that kri, 3rdud
not the and was current at sunrise on Monday the 1gth June. ltwﬂﬁﬂs—sﬁﬁ?zﬂzl
Lh. 17 m. before sunrise on Monday. (¢) being greater, but within 40, than the endj pﬂintofh:hnd,
and the equation for (#) decreasing, it appears that a repetition of a tithi will shortly Fallow fhe

SECREele, Aad e “h“ﬁ‘”s“d‘“&lmlmhmw%ﬂtx.w
ExayrLe V. Required the week-day and equivalent AD, of the: = 4 .
ufﬂ:cﬁnhﬂut?namrm.th:mwasinmgm¢mp]ﬂ_ aminta Jyeshtha kri, 3rd

® Thin is shewn by ()= 3068 at smurise, the end being indieatal by 9807, Diffeence 1 Juuss .i““_




a. ¥

d, .
(See example 1) . . . - ol g 1 657 267
Eo{mﬂ. dur. to end Vais) 1—l5+z_;?uthu ;ﬁdnys ['l'ahl: I‘J} 76 6 5736 758 208

172 5737 415 475

Equation for (8) (425) - - . + « .+ .« - . . . s e e s F11
Do. BN I e s e o s e v s e 51

5999

This indicates krishpa 3rd, the same tithi as given. (d)—1 =171= z0th June, 1780 A.D.

From these last two examples we learn that krishna 3rd stands at sunrise on Tuesday zoth
as well as Monday 1gth. It is therefore a repeated or vriddhs tithi, and bothdays 1gth and 20th
correspond to it. It ends on Tuesday (6000—35909= 1=) 4 minutes after sunrise.

' EXAMPLE VI. Required the week-day and A.D. equivalent of Karttika Sukla sth of the
Northern Vikrama year 1833 expired (1834 current). (See example 2, page 70.)

The given year is Chaitridi. It matters not whether the month is aminta or plrpimdnta
because the ghrm tithi is in the $ukla fortnight. The initial day of the given year falls on
(Table I, col. 19) 2oth March (80), (col. 20) 4 Wednesday; and looking in Table I along the line
of the given year, we find in col. 8 that the month Bhidrapada was intercalated or added (adiita)
in it. So the number of months which intervened between the beginning of the year and the

given tithi was 8, one more than in ordinary year.

Rt

d w a &. c

(Table I, cols. 19, 20, 23, 24, 25) . . . i Ao W e wliBeY 4 0BT S 238
(Coll. dur] 240 + 4 = 244 — 240 days {'I‘ablc V) o v« 5« 4 2400 2 1273 FT0¢ 65F
N 320 6 1113 764 8Bo
Biosticn Sor (B (764) 1= & =« sos e e e s b s o
Do. E)UB80) 5 sie i e s @ a o e ey s 102
:21_5=r.

This indicates, not kri. 5 as given, but kri. 4 (Table VIIL)

Adding 1 to () and (w) (see Rule above, Art. 139) . . . . . 321 o
a—i (N.B. i, Art. 147) 320 = (Table IX.) Nov. 16ith, A.D. 1776. o= Saturday.

[l'}hdﬂgﬂotwiﬂ:linﬂufﬂmmlﬁngpmutufthchthithmtsnnpmhnblht}'o[lmpeu-
tion or expunction shortly preceding or following, and therefore Satunday the 16th November,
1776 A.D,, is the equivalent of the given tithi,

ExAMPLE viI. Required the weekday and A.D. nquwalcntufaminmmghn]qﬁhmm
of Kali 4923 expired, 4924 current. (See example 4, page 71.)
The given year is Chaitradi. Looking in Table L along the line of the given year, we
see that its initial day falls on 24th March (83), 1822 A.D.,, 1 Sunday, and that (col. 8) the month
(7) Advina was intercalated and (10) Pausha expunged. So that, in counting, the number of in-
tervened months is the same, viz., 10, as in an ordinary year, Magha coming after Pausha.

b
hﬁ—.l-—\_' :
B " B - 00 - & " -l.___'_l__ R
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(Table L, cols. 19, 70, 23,24, 23) - . - + « - = S
(Coll. dur.) 300+ 15 (Sukla paksha) 4+ (r—1=)o=315 tithis= 310

days. By (Table IV) . . . . . . . : . . . 310 2 4976 250 849
393 3 5188 149 78
Equation for (§) (149) (Table VL) . . . . . - . « « . . . 252
Do. () (8) (Mable VIL) o © v o % « o o % & o s 3
5472 =14

The figure 5472 indicates (Table VIIL) kri. 2nd, s.r, not the same asgiven (1st), but the
tithi following. We therefore subtract 1 from () and (w) (Art. 139) making them 3092 and 2.

Since () is not within 40 of the ending point of the tithi, there is no probability of a
kshaya or vriddhi shortly following or preceding. (w) 2=Monday. 392 =(Table IX.) 27th
January. And therefore 27th January, A.D. 1823, Monday, is the equivalent of the given tithi.

EXAMPLE viL. Required the week-day and the A.D. equivalent of gukla 13th of the Tulu
month Puntelu, Kali year 4853 expired, 4854 current, “ Angiras samvatsara” in the luni-solar
or southern 6o-year cycle. (See example 5, page 72.)

The initial day (Table 1) is Old Style 5th March (63), A.D. 1752, a leap-year, () Thursday;
and Ashidha was intercalated. The Tulu month Puntelu corresponds to the Sanskrit Pausha
(Table II., Part ii), ordinarily the 1oth, but now the rith, month on account of the intercalated
Ashidha.

o W . B L

(Table L, cols. 19, 20, 23, 24, 28) . . . . . . . . . . . . 65 5 39 777 ‘*1%
(Coll. dur.) 300+ 12 (given tithi minus 1) =312 tithis—=3j07 days
NS P T PRt e R E e R s . 307 6 3060 142 840
| i7z 4 919 53
Equ:.ﬁnn for [ﬁ} [QIQ} ORI ST F I S R TR L » 3%
Do.  (¢) (53) . 40

The result, 4110, indicates Sukla 13th, fe., the same tithi as that given, *

(@)—1 (N.B. i, Art. 147) =371 = (by Table IX.) January 6th, A.D. 1753 3
We must add 11 days to this to make it a New Style date, because it fallsafter Septem-

ber 2nd, 1752, and before 4th April, 1753, the week-day remaining unaltered (see N.B. i.,
Art. 147), and 17th January, 1753 A.D,, is thereforc the equivalent of the given date.

(8.) Comversion of Hindu solar dates into dates A.D.

149. Te calenlate the week-day and the equivalent date A.D. Tumn the given yearintoa
Meshidi Kali, Sﬂfa, or Vikrama year, and the name of the given mmﬂahﬁun-ﬁmzrif-ﬁey
are not already given as such, and find the correspanding year A.D. by the aid of columns 1 to 5,
Table L, and Table II., Parts i, and i Looking in Table L along the Jinc of the Meshidi year so
obtained, write down in a horizontal line m:fuﬂwmg&reeqmﬁhucmwmﬁe
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commencement of that (Meshidi) year, viz., (d) the date-indicator given in brackets after the day
and month A.D. in col. 13, () the week-day number (co/. 74}, and the time—either in ghatikis and
palas, or in hours and minutes as desired—of the Mesha sankrinti according to the Arya-Siddhkinta
‘feols. 15, or 17). For a Bengali date falling between A.D. 1100 and 1900, take the time
by the Sirya-Siddhanta from cols, 15@¢ or fja. When the result is wanted for a place
pot on the meridian of Ujjain, apply to the Mesha sankrinti time the correction given in
Table X1. Under these items write from Table IIL, cols. 6, 7, 8, or g as the case may be, the
collective duration of time from the beginning of the year up to the end of the month preceding
the given one—days under (d), week-day under (), and hours and minutes or ghatikis and palas
under k.me., or gh.p. respectively. Add together the three quantities. If the sum of hours
exceeds 24, or if the sum of ghatikis exceeds Go, write down the remainder only, and add one
cach to (w) and (). If the sum of (w) exceeds 7, cast out sevens from it. The result is the
time of the astronomical beginning of the current (given) month. Determine its civil beginning
by the rules given in Art. 28 above.

When the month begins civilly on the same day as, on the day following, or on the third day after,
the sankrinti day, subtract | from, or add o, or 1, to both (&) and (), and then to each of them
add the number of the given day, casting out sevens from it in the case of (w). () is thenthe
required week-day, -and (4) will show, by Table IX,, the A.D. equivalent of the given day.

N.B. i When it is not certain whether the given year is Meshidi or of another kind,
or what rule for the civil beginning of the month applies, all possible ways must be tried,

N.B. ii. See N.B. #. ifi., iv., Art. 147, under the rules for the conversion of luni-solar dates.

EXAMPLE IX. Required the weckday and the date A.D. corresponding to (Tamil) 18th
Purattasi of Rudhirodgirin, Kali year 4904 expired, (4905 current). (Sec example 7, p. 73.)

The given year, taken as a solar year, is Meshidi. The month Purattddi, or Purattisi,
‘corresponds to Kanyd (Table IL, Part ii.), and the year is a Tamil (Southern) one, to which
the Arya Siddkinta is applicable (see Art. 2r). Looking in Table I along the line of the given

year, we find that it commenced on t1th April (col. 13), AD. 1803, and we write as follows :—
d w &k m

PEatie Ly ool A3, 0 108, ¢ % [ wowo aEl et w e T01 3 KO- i
(Table 111, col. 7) collective duration up to the end of Sihha . . . . 156 2 0 28
257 4 20 35

This shows that the Kanyd saikrinti took place on a (4) Wednesday, at
20 h. 35 m. after sunrise, or 2.35 a.m. on the European Thursday. (Always
remember that the Hindu week-day begins at sunrise.) The month Kanyi,
therefore, begins civilly on Thursday. ! (Rule 2/a), Art. 25.) We add, therefore 0

T T R s e TITETREh C BRE . © 0

Add1S.ﬁnﬂh1numhuufthcgivcnday,to{d}and.mﬁng_nutm

from the same figure, (8, add 4 to (w) - - « - - - . .« - . - 18 4
375 1

Then (w)=1, &, Sunday, and 275 = (Table IX.) 2nd October.
Answer.—Sunday, 20d October, 1803 AD.
EXAMPLE X. Required the weekday and A.D, date corresponding to the zoth day of
the Bengali (solar) month Philguna of Saka 1776 expired, 1777 current, at Calcutta.
X Iimuhﬁ-huulllhunhhumnﬂn?pm“thﬂduﬂq.uﬂm;ﬂmmﬂm@m}




Ls
X,

mmhwmmmmwm&mmm unj.
The Bengili month Philguna corresponds to Kumbha (Table II., Part ii.). The year com-
menced on 11th April, 1854, A.D. (Table L).

d w &k m
(Table 1., cols. 13,14, 174) . . “ o o e a0 ROE RS TR
Difference of longitude for Calcutta [Tahll: XI.} 2 + 350

Collective duration up tu the end of Makara (Table III. mELg.} 308 4 2 =2

406 0 20 5

This result represents the moment of the astronomical beginning of
Kumbha, which is after midnight on Saturday, for 20 h. 5 m. after sun-
rise is 2.5 a.m. on the European Sunday morning. The month, therefore,
begins civilly on Monday (Art. 28, Rwle 1 above),

Add, therefore, 1 to () and () . . I 1
Add 2o (g-lw:n ﬂa}r]tu[d}andcuhnguutmmﬁmm,
add 6 to (w) . . . o 2806

0=Saturday, 427 =3rd March (Table IX) . . . 427 ©

Answer—Saturday, 3rd March, A.D. 1853.

EXAMPLE XI. Required the week-day and A.D. date corresponding to the Tinnevelly Andu
1024, 20th day of Avapi. (See example 8, p. 73.)

The year is South Indian. It is not Meshadi, but Simhidi. Its corresponding Saka year
is 1771 current; and the sign-name of the month correspanding to Avapi is Sisha (Table L,

and Table 1L, Parts ii, and iii.) The Saka}'ca.t 1771 commenced on 11th Apfil{:uz),w
1848 (a leap-year), on {3] Tuesday. Work by the Arya-Siddhanta (Art. 21).

d w. k m
(Table I, cols. 13, 14, 17) . . - 102 3 1 30
Collective duration up to the end of Karlm . 125 6 g9 38

227 2 11 8

The month begins civilly on the same day by one of the South
Indian systems (Art. 28, Rule 2, a}. therefore subtract 1 from both
(d) and (w). e S A R

Add:o,themmlnumhwuftheghmd,h and
‘sevens) to (w) . o v % i

- - " . » & -
»

Deduct 1 for 2gth February (V.B. 4., Art. 149 and N.B. 1ir., Art. 147)
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0 = Saturday. 245 —(Table 1X.) Sept. znd.
Answer.—Saturday, September znd, 1848 A.D.

ExamMpLE x1. Required the week-day and A.D. date corresponding to the South
Malayilam Andu 1024, 1gth Chingam. (The calculations in Example xi. shew that the South-
Malayilam month Chifigam began civilly one day later (Art. 28, Rule 2§). Therefore the Tamil
2oth Avani was the 1gth South-Malayilam.)

Referring to Table II., Part ii.,, we see that the date is the same as in the last example.

ExampLE Xm. Required the week-day and A.D. date corresponding to the North Mala-

yilam Andu 1023, zoth Chifgam.
Referring to Table II., Part ii, we see that the date is the same as in the last two examples.

(c.) Conversion into dates A.D. of tithis whick are coupled with solar months.

150. Many inscriptions have been discovered containing dates, in expressing which a
tithi has been coupled, not with a lunar, but with a solar month. We therefore find it necessary
to give rules for the conversion of such dates.

Parts of two lunar months corresponding to each solar month are noted in Table IL., Part ii.,
col. 14. Determine by Art. 119, or in doubtful cases by direct calculation made under Arts. 149
and 151, to which of these two months the given tithi of the given fortnight belongs, and then
proceed according to the rules given in Art. 139.

It sometimes happens that the same solar month contains the given tithi of both the lunar
months noted in Table IL, Part ii., cgl. 14, one occurring at the beginning of itand the other at
the end. Thus, suppose that in a :&mm year the solar month Mesha commenced on the luni-
solar tithi Chaitra $ukla ashtami (8th) and ended on Vaisikha sukla dasami (roth). In this case
the tithi Sukla navaml (gth) of both the lunar months Chaitra and Vaifikha fell in the same
solar month Mesha. In such a case the exact corresponding lunar month cannot be determined
unless the vira (week-day), makshatra, or yoga is given, as well as the tithi. Ifit is given, examine
the date for both months, and after ascertaining when the given details agree with the given
tithi, determine the date accordingly.

ExaMpLE x1v. Required the A.D. year, month, and day corresponding to a date givenas
follows:—* Saka 1187, on the day of the nakshatra Rohipl, which fell on Saturday the
thirteenth tithi of the second fortnight in the month of Mithuna."!

It is not stated whether the Saka year is expired or current. We will therefore try it
first as expired. The current year therefore is 1188, Turning to Table L. we find thatits initial
day, Chaitra $ukla 1st, falls on zoth March (79), Friday (6), A.D. 1265. From Table IL., Partii.,
col. 14, we find that parts of the lunar months Jyeshtha and Ashidha correspond to the solar
month Mithuna. The Mesha sankranti in that year falls on (Table 1., col. 13) 25th March, Wednesday,
that is on or about Chaitra Sukla shashthi (6th), and therefore the Mithuna saikrinti falls on
(about) Jyeshtha sukla dasami (10th) and the Karka sankrinti on (about) Ashidha sukla dvidadi
(rath) (see Art. rrg). Thus we see that the thirteenth tithi of the second fortnight falling in
the solar month of Mithuna of the given date must belong to aminta Jyéshtha,

1 This date is from an setual inseription in Southern Indin (See Jad. dAni, XXIL, p. 210).
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S. 1188, Chaitra §. 1st (Table L, cols. 19, 20, 23, 24,25) . . . 70 6 287 B79 265
Approximate number of days from Ch. 4 1st to Jyesh. kri. 13th (87

tithis reduced by 6Goth part = 86) with its (w) (a) (#) (¢) (TableIV.) 86 2z o122 121 235

165 1 9409 O 3500

Equation for (§) (0) (Table VL) . . . . . . . . . . . 140
Do. {6) (500} TableWIL), o0 (0 g0l 0 AL Ui TR 60
9bog = 1.

The resulting number g6og fixes the tithi as krishna 14th (Table VIIL,
cols, 2, 3), fe., the tithi immediately following the given tithi. There
is no probability of a kskaya or vriddhi shortly before or after this
(Art 142). Deduct, therefore, 1 from (¢) and (w) . . . . . 11
164 o
164 = (Tahle IX.) 13th June; o= Saturday.
Answer.—13th June, 1265 AD., Saturday, (as required). !

(0.} Comversion of dates A.D.* into Hindu luwi-solar dates.

151. Given a year, month, and date A.D., write down in a horizontal line (zv) the week-
day aumber, and (a), (#), (¢) (Table L, cols. 20, 23, 24, 25) of the initial day (Chaitra & 1) of the
Hindu Chaitridi (Saka) year corresponding to the given year; remembering that if the given
date A.D. is earlier than such initial day, the (z) (a) (4) (c) of the previous Hindu year® must be
taken. Subtract the date-indicator of the initial date (in kets, Table L., col. 19) from the date
number of the given date (Table IX.), remembering that, ¥ the initial day ofthe previous Hindu
year has been taken, the number to be taken from Table 1X. is that on the right-hand side, and
not that on the left (see also N.B. i below). The remainder is the number of days which have
mtervened between the beginning of the Hindu year and the required date. Write down, under
their respective heads, the (w) (a) (4) (¢) of the number of intervening days from Table IV.,
and add them together as before (see rules for comversion of luni-solar dates into dates A.D.). Add
to (4) the equation for (4) and (¢) (Tables VL, VIL.) and the sum (7) will indicate the tithi (Table VIIL.)
at sunrise of the given day; (w) is its week-day. To the number of intervening days add its
sixtieth * part. See the number of tithis next lower than this total # (Table IIL, col. 3) and the
lunar month along the same line (col. 2). Then this month is the month preceding the required
month, and the following month is the required month.

When there i.aa.nnddtdmnnihinthzyw,asshmdongﬂzeﬁmhn&ﬂa’rﬂsuf
Table L, if it comes prior to the resulting month, the month next preceding the resulting month

B s found by sctual coleulntion under Ari 156 that the & makshatrn falls on the ;
g B gty given ou the sume dste, and therefore we know

E] anHmhminthnihmnmfhlmhﬂhhrrni“hpmwm
' l:ﬁ.nﬂ-l;.)hmlmmhn.,mmh.ppmﬂmnﬂupnurﬁuuhm;m



is the re ; if the added month is the same as the resulting month, the date belongs
to that added month itself; and if the resulting month comes earlier than the added month,
the result is not affected.

When there is a suppresged month in the year, if it is the same as, or prior to, the resulting
month, the month next following the resulting month is the required month. If it is subsequent
_ resulting month the result is not affected. If the resulting month falls after both an
added and suppressed month the result is unaffected. !

From the date in a Chaitridi year thus found, any other Hindu year corresponding to
it can be found, if required, by reference to Table II., Parts ii., and iii.

The tithi thus found is the tithi corresponding to the given date A.D.; but sometimes a
tithi which is current at any moment of an A.D. date may be said to be its corresponding tithi.

N.B.i See N.B. #., Art. 147; but for “+ 11" read “—11".

N.B. é. If the given A.D. date falls in a leap-year after 2gth February, or if its date-number
is more than 365 (taken from the righthand side of Table IX.) and the year next preceding it
was a leap-year, add 1 to the date-number before subtracting the date-indicator from it.

ExaMPLE Xxv. Required the tithi and month in the Saka year corresponding to
7th June, 1780 A.D.

The Saka year corresponding to the given date is 1703 current. Its initial day falls on

g
g

(4) Wednesday, sth April, the date-indicator being 96. wo B EL T
(Table L, cols. 20, 23, 24, 25) . . . . 4 1 657 267
gth June= . . . . 158 (Table IX)

Add + 1 for leap-year (V.B. 1)
159 ¥
Deduct . . . . . g6 the (4) of the initial date
) =—— (Table 1.; col.:19).
* Days that have intervened 63. By Table IV. 63= . . . o0 1334 286 172
4 1335 943 439
Equation for (§) (943) (Table V1) . . . . . . . . 90
Do. (¢)(439) (Table VIL). . . . . - . . 38
4 1463=1

Sukla sth (Table VIIL) is the required tithi, and (4) Wednesday is the week-day. Now
63+8_64%. The next lowest number in col. 3, Table 1L, is 60, which shows Vaisikha to
be the preceding month. Jyeshtha is therefore the required month.

Answer—Saka 1703 current, Jyeshtha $ukla sth, Wednesday.

If the mntb:gimﬁngnr:ndingﬁmﬂnfﬂmﬁthiisrequired,pmcmduinmmpl: 1
above (Art. 145)

We have scen in example 1 above (Art. 245) that this Jyeshtha sth ended, and sukla 6th
commenced, at 13h. 11m. after sunrise on the given date; and after that hour sukla 6th cor-
responded with the given date. Sukla 6th therefore may be sometimes said to correspond
to the given date as well as sukla s5th.

EXAMPLE XVI—Required the tithi and month in the southern Vikrama year correspond-

ihg-m 12th September, 1776 A.D.

h - - LAl
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The Saka year comesponding to the given date is 1699 current. Its initial date
falls on 20th March (80), 4 Wednesday, A.D. 1776. Bhidrapada was intercalated in that
year.

-
w. a. 8. £
(Table I., cols. 20, 23, 24, 25) . . . . - 4 o841 54 223
12 September= . . . 2355 (Table IX.)
7.7 R 1 for leap-year (NV.B. i)
256
Deduct . . . . . . 8o the (d) of the initial day.
Days that have intervened 176 =(Table IV.). . . . . . . . . 1 09500 387 482
: 5 0440 441 705
Equation for (5) (441) (Table VL) . . . . . . +« & +« + « = 191
Po.. () (ros (Table VIL) .  + < . 5 o oets i Lo 118

—_—

5 9749=¢

This indicates (Table V1IL) krishna 3oth (amévisyd, or new moon day), Thursday.

The intervening tithis are 176 + % —179. The number next below this in col. 3, Table I11.,
is 150, and shows that Srivapa preceded the required month. But Bhadrapada was intercalated
this year and it immediately followed Srivana. Therefore the resulting tithi belongs to the
intercalated or adhika Bhidrapada.

Answer.—Adhika Bhidrapada kri: joth of Saka 1699 current, that is adhika B
kri. 3oth of the Southern Vikrama Karttikidi year 1833 current, 1832 expired. (Table IL, Part ii.).

EXAMPLE xvil. Required the Telugu and Tulu equivalents of December 1st, 1822 A.D.

The comresponding Telugu or Tulu Chaitrddi Saka year is 1745 current, Aévina was
mtercalary and Pausha was expunged (col. 8, Table L), Its initial date falls on 24 March (83),
A.D. 1822, (1) Sunday.

w. a, &, 5

Table 1., cols. 20, 23, 24, 23) T I 212 899 22
1st December = . . . 335 (Table IX)) ey
Rt =N o s e Saﬂhecﬁnfth:hiﬁnldly)

Days that have intervened 252 =(Table IV)) . - . O 5335 145 6go

Equation for (#) (44) (Table 1V.) P 0

Do.  (¢) (919) (Do. VIL) o e 90

T:: ::ult: sg;:e ";'.hhhhm 3: Sunday (1), (Table VIIL) . . ;ﬁ:_}::.
2152+ =2 e number next below 256 in col, 3, Table IIL, is and shews that
Kirttika preceded the required month, and the required mnnthmmm::;e‘hem
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girsha. But Aévina, which is prior to Mirgasirsha, was intercalated. Kirttika therefore is the
required month. Pausha was expunged, but being later than Kirttika the result is not affected.

Answer—Sunday, Kirttika (Telugu), or Jirde (Tulu) (Table IL, Part ii), kr. 3rd of the
year Chitrabhinu, Saka 1745 (1744 expired), Kali year 4923 expired.

ExAMPLE xviL Required the tithi and pirpiminta month in the Saka year corresponding
to 18th January, 1541 A.D.

The given date is prior to Chaitra $ukla 1 in the given year. We take therefore the
initial day in the jous year, A.D, 1540, which falls on Tuesday the oth March (69).

The corresponding year is 1463 current. w. a b A
{Table I, cols. 20, 23, 24, 28) - - - - + - = =« =+ 3 108 756 229
18th January = . . 383 (Table IX.

Add for leap-year . . t (NV.B. 4., latter part.)
384
Deduct . . . . . 69 (The d of the initial day.)
No. of intervening days. . 315=(by TablelV). . . . . © 6669 432 862
3 6777 188 oI
Equation for (#) (188) (Table VL) . . . . . . - - 269
Do. (& (98) Mo, VIL) . « . o + =2« o 28
3 7074=1

The result gives us krishpa 7th, Tuesday (3) (Table VIIL).
315 + ¥ — 320 tithis. The next lower number to 320 in col. 3, Table IIL, is

[ ]
300, which shews Pausha as preceding the required month, and the required month would
therefore be Migha. Asvina, however, which is prior to Magha, was intercalary in this year;
Pausha, therefore, would be the required month; but it was expunged; Magha, therefore, becomes
again the required month. Adhika Asvina and kshaya Pausha being both prior to Magha, they
do not affect the result. By Table Il aminta Migha krishna is piimiméinta Philguna krishpa.
Therefore pirpiminta Philguna krishpa 7th, Tuesday, Saka 1463 current, is the required date.

(8) Comversion of A.D. dates into Hindu solar dates.

152. Given a year, month, and date A.D., write down from Table L in a horizontal line the
(d) () and (&) (m) (the time) of the Mesha saikrinti, by the Arya or Skrya-Siddhinta} as the case
may require, of the Hindu Meshidi year, remembering that if the given day A.D. is earlier than the
Mesha safkranti day in that year the previous? Hindu year must be taken. Subtract the date-indicator
of the Mesha sankrinti day from the date-number of the given date (Table IX.), remembering
that if the Mesha saskrinti time of the previous Hindu year is taken the number to be taken
from Table IX. is that on the right-hand side, and not that on the left (see alse Art, 151, N.B. i), the
remainder is the number of days which intervened between the Mesha saikrinti and the given
day. Fi;nﬂﬁ‘nm'r:bl:[ﬂ.,cda.ﬁ,?,ﬂarg,nsﬁmmema}rhe.thcnumbunﬂ:ttmhwthﬂ
number of intervening days. Wiite its three quantities (4), (), and the time of the sankrinti
(4. .), under their respective heads, and add together the three quantities separately (See Ar7. 149
1 See Art 91, and notes 1 and 9, snd Arts, 93 sud 06,
1 See note 4, p. 90,

T A 2ai
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above). The sum is the time of the astronomical beginning of the required month, and the
month next following that given in col. 5, on the line of the next lowest number, is the month
required.

Ascertain the day of the civil beginning of the current required month by the rules in
Art. 28, When it falls on the same day as the sankrinti day, or the following, or the third day,
respectively, subtract 1 from, or add o or 1 to, both (&) and (). Subtract () from the date-number
of the given date. The remainder is the required Hindu day. Add that remainder, casting out
sevens from it, to (w). The sum is the week-day required.

From the Meshidi year and the sign-name of the month thus found, any other corresponding
Hindu year can be found by reference to Table III., Parts i, and iii,

Observe the cautions contained in N.B. 7, and #. to Art 151,

ExamrLe xix. Required the Tamil, Tinnevelly, and South and North Malayilam equiva-
lents of 3oth May, 1803 A.D. (See example 14, p. 76.)

The corresponding Meshidi Saka year current is 1726. Its Mesha sankrinti falls on
April 11th (r01), 2 Monday. The Arya Siddhinta applies. (See Art. 21.)

d w. k m

(Table L, cols. 13 14, 17) wr 2 10 7

May joth= . 150 (Table IX))
Deduct . . . 101, the (@) of the initial day.

Intervening days 40
The number next below 49, (Table IIL, col. 7h for the end of
M:shn:mﬂbcginningﬂ!’?ﬁshahhn,is;o,nndw:havt ¥ (v e e SO SR

[Total of hours— 32. 1 day nfz4hmn3mrﬁcduvﬂ-tn(d}ud{w}.1
ﬂnhnnnmicalbnginningof\?rinhabha....+.....

ByaﬂSuuthImiinnmdmuings,rmptﬁmtintthmxthHﬂa-
yﬂm:nunh-y,themunthheginscivﬂ]yonthesmdnruthe
saikrinti. Subtract, therefore, 1 from (@) and (w) .

132 5 8 19

T |
131 4
150
Remuindnr,:g.iath:requirtddateinthemonthof‘fm 19
Add 19, casting out sevens, to (w) - e

Required week-day . ]

s R e (L ol % 2
Auswer.—Monday, 19th day of the month Vrishabha, Tamil Vaigasi 26
current ;{[7:5 expired); Kali 4004 expired (Table 1., or Table IL, Part iii.) ; fmi:;dﬂ
978, Vaigii 1gth; North Malayilam Aodu 978, Edavam roth, i
The Vrishabha safkrinti took

Subtract 131 (4) from the number of the given date

5

uired week-day. Therefore Mon day
of Edavam, Kollam Andu 978, is the required South rl?;la)'ifam aqu-d;ikﬂ_ : ‘wtg

i --_d._hll
] i |
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. EXAMPLE XX. Required the week-day and Bengali date at Calcutta corresponding to -
March 3rd, 1855 AD. The Sbymﬂrddi&nm is the authority in Bengal. The given day is R
carlier than the Mesha sankrinti in the year given. We must take therefore as our starting- 1
point the Mesha sankrinti of the previous year, which falls on tith April (101), Tuesday, (3)
Saka 1777 current, AD, 1854.

e aoe s UG i1

a

d w h m

(Table 1., cols. 13, 14, 17a) . . = o dc Ry RER
Difference of longitude for Calcutta {Table XI] ') B + 50
March 3rd, 1855= . . 427 (Table IX))
Deduct (&) of the initial day 101
Intervening days . . . 320
The number next below 326 (Table III. col. 9]. for the end of

Makara and beginning of Kumbha is . . . j05 4. 2 =2

The astronomical beginning of Kumbha, after midnight on Saturday = 406 0 20 3§
The civil beginning falls on the third day, Mnurlay {th. 23] We

add therefore 1 to (d) and () - . . . - 1 ke X 3
The last civil day of Makara = LU e
Subtract (¢) 407 from the date numb:r nt' 3rd Mamh o el Wi
Kmﬁn&umuﬂﬂmr&qumddntcrszmhl{umbhm o A=
Add zo to (w) casting out sevens . . . : S5 I 11 6
The required week-day is Saturday . . - - ! e o

The Bengali month corresponding to Kumbha is Phalguna (Table 1L, Part ii).
Answer.—The 2oth day of Philguna, Saturday, Saka, 1776 expired. (See ﬂmmp!:: x above.)

EXAMPLE XXL Required the South Indian solar dates equivalent to 2nd September, 1848 A.D.
The corresponding Meshidi Saka year (curreat) is 1771. It commenced on t1th April
(102), Tuesday (3).

d w h m
{Table L, cols. 13, 04, 8J) = + - - &+ « « s+ + = =+ 102.3 T 30
and September= . . . . 245 (Table IX)
Add 1 for leap-year . . . 1 (NV.B.#, Art. 151.) -
Date-number of the given day 246
Deduct (4) of the initial day . 102
Intervening days . . . . 144
ThbnmhrnﬂthI%lmLy,Taﬂem.),fnrﬁmmdnf
Karka and beginning of Sithha is 125, and we write . . . . . 125 6 o9 38
Tﬁummﬁﬁmhau A e . gyl IS ET SIS ;

‘ﬂhuﬂtmﬂbeghnmgbyumnfthﬁ&mhunqm
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d w k m
(Brought over) . . . 277 2 1r 8
Subtract 1 from (@) and (). . . . . . . . . . -__IJ
Lastcivil dayof Kadm= . . . . . . . . . & = a6 1
Subtract 226 from the date 246 (Table IX.) of the
s B S S S L L 2
Add this to (w) casting outsevens . . . . . . . . 6
The required week-day is Saturday —— e

The equivalents are therefore:—(see Table [l., Part i) :
Saturday 1gth Chiigam, South Malayilam Andu 1024 (See example XIL, p. 8.)

Do. 20th Do, North Do. 1023
Do. zoth Avani  Tinnevelly Andu 1024
Do. z20th Do. Tamil Saka year 1771 (current).

(F.) Determination of Karapas.

153. We now proceed to give rules for finding the lkarapas on a given day,—the

exact moments of theirheginningudending,mdth:huoamrrmumiuﬂn.mrgim
y Or at any moment of any given day.

The katapas? of a givea tithi may be found by the following rule. Multiply the number
of expired tithis by two. Divide this by 7; and the remainder is the karapa for the current half
of the tithi. Ezample.—Find the karaga for the second half of krishpa 8th. The number of
expired tithis from the beginning of the month is (15 +74=) 22}, 22X 2=45 Casting
out sevens the 3rd, or Kaulava, is the required karana,

154. To find the exact mmuonwhichthehmmswmn;imﬁﬂﬁ
begin and end. Find the duration of the tithi from its beginning and ending moments, as calculated
by the method given in Arts. 139, 144, and 145 above. The first half of the tithi is the period
ufdumﬁnnufitsﬁntlmrm.ﬂmiﬂlt:cmndhalfthntufthnumi

EXAMPLE XXIL F‘mdthclmrams.anﬂthepeﬁndsufﬂﬁrdmﬁm, current on Jyeshtha
Sukla paichami (5th) of the Saka year 1702 expired (1703 current). From Table VIIL, cols. 4
and 5 we observe that (1) Bava is the first, and IZ}Bilnmisth:ma,hmmm
to the s5th tithi. In the first example above (Art. 145) we have found that the tithi commenced
on Tuesday, 6th June, A.D. E?Eﬂ,ﬂtigh.]*maﬁummmmmmn&mm:wmr,

- 7th June, at 13h. 11 m. after mean sunrise. itla.utndﬂluufmufnr:uh. 37m. (8 h.26m. on
Tuesday and 13h. 11m. on Wednesday). Half of this duration i 10h, 48m. The Bava
karana lasted therefore from 15h. 34m, after mean sunrise on Tuesday, June 6th, toz h. 22 m.
after mean sunrise on Wednesday, June 7th, and the Bilava karana lasted thence to the end of the tithi,

155. Thﬂrhm‘a]fﬂ":;ﬁ“ or at any other time can of course easily be found by the
above £ oan independently b ing the (¢) for the time gi
it e L S e e o

for that of a tithi mmmarnhmmhmymmmnﬂaﬁﬁby'ﬁdhs

hmﬁhpﬁdm 14th

the middie point of the latter. Farnxmnp]g,&mmuf
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s mwwhﬂdrh!fﬂu difference between 4333 and 4667 (Table VIII), and therefore the
indices for the beginning and ending of the sth karana on Sukla 14th are 4333 aud4:m and
‘of the 6th karana on the same tithi 4500 and 4667,
ExamrLe XxXu(s). Find the karapa at sunnse on Wednesday the 7th June, A.D. 1780,

}_ye:h';!n éukla sth, Saka 1702 expired (1703 current).

~ In examples i and xv. above we have found (7) at the given sunrise to be 1463. Turning
‘with this to Table VIII. we see that the karapa was the 15t or 2nd. The index of the first is
1333 to 1500, and therefore the first karapa, Bava, was current at the given sunrise.

(G) Determination of Nakshatras,

156. 7o find the nakshatra at sunvise, or at axy other moment, of an Indian or European
date. 1f the given date be other than a tithi or a European date, tumn it into one or other
of these. Find the (a) (8) (¢) and (£) for the given moment by the method given in Arts. 130,
148 or 151, (Examples i. or xv.) above. Multiply () by ten; add 7207 to the product, and from this
sum subtract the equation for (¢) (Table VIL). Call the remainder (5). Add (¢) to (#). Call the result ().
Taken as an index, (w) shows, by Table VIIL, col 6, 7, 8, the nakshatra current at the given
moment as calculated by the ordinary system.

157. If the nakshatra according to the Garga or Brahma Siddhinta system is required,
use cols. g or 10 respectively of Tahle VIIL

158, The beginning or ending time of the nakshatra can be calculated in the same
manner as that of a tithi, Since (¢) is expressed in mmths and 1ooooths of it are neglected, the
time will not be absolutely correct,

Exaspre xxu1, Find the nakshatra current at sunrise on Wednesday, Jyeshtha sukda
5th, Saka 1702 expired, (th June, 1780 A.D)

Lguation
. & for ¢. (Table VIL)

As calculated in Example i. or xv. above . 1463 . 430 38
Mu}qﬂy {4 b,- 1o G s . 439X 104390

159?
Subtract equation for (¢) . . . - - . AR | L A 38
Add (s) to () - . NNE L s RS o w e o a SSSDEELY)

3022 =(n)

This result (x) gives Agleshii (Table VIIL, cols. 6, 7, 8) as the required current nakshatra
~ The (=) so found 3o22—2063 (index to beginning point of Asleshi) = 59. Therefore
Mbﬁgﬁﬂshﬂm {Table X., col. 4) before sunrise on the Wednesday.

3333 (end of Asleshi)—3022(n)= 311, and therefore Asleshd ends (19 h. 4om. + 43 m. =)
. am_h,::;m.ahummmmwcdmy
S For greater accuracy we may proceed as in Example 1 (dArt. 748.)
y (#) Determination of Yogus,

159. Thr mm is fo find the yoga at sunrise or at any other moment of an

| an _If the given date is other than a tithi or a’ European date, tumn it

7
1
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 (Art. 156). Add (5) to (#). Call the sum (). This, as index, shemby Table VIIL, cols. 11, 12,
13, the yoga current at the given moment.
' ExAMPLE XxIv. Find the yoga at sunrise on Jyeshtha sukla sth, Saka 1702 expired,
7th June, 1780 A.D.

As calculated in example xviii, ()= 1550 ()= 3022
Add () to(s). . . . . . (w)=3022

Required yoga ()= - . 4581 = (13) Vyaghita (Table VIIL).
We find the beginning point of Vyighita from this.
The () so found 4581—4444 (beginning point of Vyaghita)= 137=(6h.6m. +zh.
15 m. =) 8 h. 21 m. before sunrise on Wednesday (Table X., col. 3).
The end of Vyighita is found thus:

| Tl

(End of Vyighita) 4815—4581 (y)=234=(12h. 12m. +2h. 4m. =) 14 h 16 m. after

sunrise on Wednesday.
(L) Verification of Indian dates.

160. (See Art. 132) The following is an example of the facility afforded by the Tables
in this volume for verifying Indian dates.

EXAMPLE XxV. Suppose an inscription to contain the following record of its date,—
= uSaka 666, Kirttika krishpa amivisya (30), Sunday, nakshatra Hasta." The problem is to verify
this date and find its equivalent A.D. There is nothing here to shew whether the given year
is current or expired, whether the given month is aminta or pirpiminta, and whether, il the
year be the current one, the intercalary month in it was taken as true or mean.'
b First let us suppose that the year is an expired one (667 current) and the month aminta.
) There was no intercalary month in that year. The given month would therefore be the eighth,
' and the number of intervening months from the beginning of the year is 7.

L . @ [ S

210 (7 months) + 15 (Sukla) + 14 (kr. amivisyd is 15, and 1 mus-t

be substracted by rule) =239 tithis—235 days . . . . 235 4 9578 3520 643

315 3 9902 302 021

Equation for (#) (302) (Table VL) . . . . . . . . . . 271
Da, RO HGaE R ERITNEEY " o . e D e e et 90
3 =263=0

This gives us Tuesday, sukla tst (Table VIIL), Index, /=263, proves that 263 parts of

“on Monday, and that the preceding tithi kri. 3o would possibly commence on Sunday. If s, can
~we connect the tithi kri. 30 with the Sunday? Let us see.

 This will fiustrate the danger of trustiog to Tables XIV, and XV, in fiportant mses,

.
Saka 667 current. (Table 1., cols. 19, 20, 23, 24,25) . . 8o 6 324 773 278

the tithi had expired at sunrise on Tuesday, and thence we learn that this sukla 1st commenced

" into one or the other of these. Find (a) (8) (<) () (s) and (u) for the given moment as above - M\

=
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»

I

L e R 3 \ d w a 5. o
L e e A S S 315 3 990z 30z gzI
Subtract value for two days (Table IV.) . . . . . . . . a2 3 677 73 &
: 313 © 9225 229 916
- Equation for () (229) (Table VI) . . . . . 279
Do. (¢) (916) (Do. VIL) N R 7 g1

9595 =1¢.

This index gives us krishna 14th (Table VIIL) as current at sunrise on Sunday (1). The

tithi ended and kri. 30 commenced (9667—9595=72=) 5 h. 6 m. after sunrise on Sunday.

. Tl&:kri;nthﬂfﬁuremh:mmemdw'rﬁtnﬁnnday, and if the nakshatra comes right—Hasta
~ —then this would be the given date. We calculate the nakshatra at sunrise on Sunday.

£ [
! As calculated above . . . . . . 9505 916
] () multiplied by 10 . . . . . . 916 X 10=
’ Add constant .. . . . . . . .
T Subtract the equation for (¢) (Table VIL.)
. Sddi@xveun s - . o S LGS
. 5871 = (%)

This index () gives nakshatra No. 16 Visikha (Table VIIL, col. 6, 7, 8).

Hasta had already passed, and this proves that the date obtained above is

g160
7207

A

6367
g1

6276

=@

Therefore No. 13

incorrect,

- Now if Kirttika in the given record be pirpiménta, the aminta month corresponding (Table II.,

- Part i) would be Asvina, the 7th month, and it is possible that Asvina kri. 30, falling back as it
II:Iog;u_:tgur-3;udac3mﬁvomthaedatennlcuhtmi.mightfn.llunaSumda}r.1.=tumanaueil'itn:ltﬁclalw.'n_.
e | <. 'w | a5
~ Chaitra sukla 1, Saka 667 current (as above) . . . . . . . 80 6 324 773 278
180 (6 expired months)+ 15 (Sukla) + 14 (see ¢) = 200 tithis
A o 3 9758 476 5.&4
. . : 286 2z 82 249 842
~ Equation for (§) (249) (Table VL) . . . . . . . . | 280
2 '_-I’.l.n. (@) (DouiWIL) 0 . o v a4 w - I
) ‘ 2 473=()

~ The result gives us Monday, $ukla 2nd. !
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Equation for (#) (313) (Table VL)

& % i
Suhtm:t value for two days (Table W] T A S A ) 677 73 5

284 © 0405

Equation for (&) (176) (Table VI) . . . . . . . . . . 265
Do. () (842) (Do. VIL) . . . .+ o « « : 112

o g7sz2
This gives Saturday krishna (30), amavisyd. .., that tithi had (10,000—9782) 218 parts to

run at sunrise on Saturday. Therefore it ended on Saturday, and cannot be connected with a

Sunday. Here again we have not the correct date.

Now let us suppose that the given year 666 is a currem! aminta year. Then the given
month, Kirttika, is aminta, and the intercalary month was Bhidrapada. The given month would
be the oth.

d w a kY G
Cimtraﬂkhut,ﬁaknﬁﬁ&mmtﬂabl:!l 5 6t o 289 837 227
- 240 (for 8 months) 4 15 {mkla}—i-m{a:dm}_zﬁg mhm_zﬁs _
days (Table IV.) . . . . « o . 363 6 9737 617 736

454 953
Equation for (4) (454) (Table VL) .
Do (23 (953) (Do. VIL)

This gives us Friday, sukla 1st. The preceding day is krishpa amivisyd, and this
therefore ends on Thursday and can in no way be connected with a Sunday. This date is
therefore again wrong., The amivisyi of the previous month (20 days back) would end on a
Wednesday or perhaps Tuesday, so that cannot help us. If we go back yet a month more, it
is possible that the krishpa amdvisyi might fall on a Sunday. That month could only be called
Kirttika if it were treated according to the plrpiminta system and if there were no intercalary
month. The given month would then be the 7th in the year. We test this as usual

"" s . &- [
ﬂhuitm sukla 1st, Saka 666 current . . s 61 0O 28g 33? ﬂ?

180 (6 expired months) + 15 :hl]r.la+ 14 {m&rfm}_eng&thu 206

days (Table 1V)) . . . ] _ <« .« . 206 3 9758 476 364
27 3 47

Do. (9 (791) (Do, VIL)

3 A=
This gives Tuesday,' Sukla 2nd, two tithis in advance of the required one.

1 T this cuse the vesnlt by fhe sppeoimete mefbod A or B will be wrong by tws days.




We may either mu: the value ur(w} (a} #) () fnrtwndnys&umthufﬂalueunkﬂdy

‘obtained, or may add the value for (206—2 =) 204 days to the value at the beginning of the
year. We try the latter.

d w. a &, =

.m&m:mz&mﬁﬁﬁcmtrramen vom s = 4 s 6F D 380 837 237

204 days (Table IV.) . . . . . WoR o y e adE a0e E QOB 403 | S5O

263 0370
Equation for (#) (240) (Table V1)
Do. (€) (786) (Do. VIL)

This gives us krishna amivisyd, (1) Sunday, as required.
{df) =265 = (Table 1X.) 22nd September, 743 A.D. (Table L). From Table XIII we sece

‘that the week-day is right. [f the nakshatra Hasta comes right, then this is the given date.
We calculate it according to rule.

i f

As already obtained i ms & orBg. 786

(¢) multiplied by 10 . . . . o 7860.
Addicomtants = | & alieh B i 5 e 7307

5067
Subtract the equation for (¢) (786) (Table VIL) 19

Add @@ . - - « « - . . . 4048 4948=(9)

4717 =)

This result gives No. 13 Hasta (Table VIIL) as required.

This therefore is the given date. Its equivalent A.D. is 22nd September, 743 A.D.
data were imaginary. If they had he:ntalmnﬁmnmacﬂm!mmdth&ywwldhauprm
‘that mean and not true intercalary months were in use in A.D. 743, because we have found
that there was no intercalary month prior to the given month Kirttika. The mean intercalary month
in that year (Table L) was the gth month, Mirgasirsha, and of course Karttika was unaffected by it.

160{A). See page of Addenda and Errata.

PART V.

THE MUHAMMADAN CALENDAR

161, The Muhammadan era of the Hira, or “flight,” dates from the flight of Muhammad
MMMMEPM,WNMMMWW on the
evening of July 15th, AD. 622. But in the Helali, or chronological reckoning, Friday, July 16th,
is made the initial date. The era was introduced by the Khalif Umar.




162. The year is purely lunar, and the month beginis with the first heliacal rising ofthe
moon after the new moon. The year is one of 354 days, and of 355 in intercalary years. The &
months have alternately 30 and 29 days each (dws see delow), with an extra day added to the ]
last month cleven times in a cycle of thirty years. These are ysually taken as the 2nd, 5th, 7th, ]
toth, r3th, 15th, 18th, 21st, 24th, 26th, and 29th in the cycle, but Jervis gives the Sth, 16th, ¥
- 1gth, and 27th as intercalary instead of the 7th, 15th, 18th and 26th, though he mentions the '.
usual list. Ulug Beg mentions the 16th as a leap-year, It may be taken as certain that the 5
practice varies in different countries, and sometimes even at different periods in the same country. )
30 years are equal to (354 % 30+ 11=) 10,631 days and the mean length of the year is :

354, days.! \
Since each Hijra year begins 10 or 11 civil days earlier than the last, in the course of
33 years the beginning of the Mubammadan year runs through the whole course of the seasons, o
163. Table XVI. gives a complete list of the initial dates of the Mubammadan Hijra years
from A.D. 300 to A.D. 1900, The asterisk in col. 1 shews the leap-years, when the year consists -
of 355 days, an extra day being added to the last month Zi'l-hijjat. The numbers in brackets 1
following the date in col. 3 refer to Table IX. (see above, Art. g5), and are for purposes of .,
calculation as shewn below. *

r

Muhammadan Months. : i

[Fa Eéd £ i

Daps. | Deys.

EE 53 JR

1 2 3 4 1 2 | s 1

t | Mubarram . . . . ., . .., . 30 30 7| Rajab' . o v s 30 | 207 B

) I3 B R 29 | 59 8 | Sha'bdn. . . ., 29 | 236 o

3 | Rabiul awwal . . . . . .. 30 | 8¢ 9 | Ramagin . . . , , 30 | 266 ‘l

4 | Rabiul ikhir, or Rabi-us éini. | 20 | 118 10 | Shawwdl . . . . . . |20 | 295 a I

5 | Jumida'l awwal. . . . . . . 30 | 148 |11 | Zitka'da . . ., . . 30 | 325 hr

6 | Jumada'l dkhir, or Jumide-4dnl | 29 | 177 | 12 | Zlhiga. . . . . . 20| 354) =
In leap-years . . . 30‘ 3554

164 mmmwmimbhwmmemmde,
or her first observed wpﬂmmemlhgmhm&mshnrﬂyaﬂnthesmfuﬂnwiﬂgthe I
new-moon (the amivisyd day of the Hindu lunisolar calendar), it follows that this rising is due about :
_lhenndpfﬂwﬁm_ﬁthiiiuklaprnﬁpndi}ufmlummmh.mdthu:hc*iumuymm'
the evening of the civil day corresponding to the 15t or 2nd tithi of the $ukla (bright) fortnight. E
As, however, the Muhammadan day—contrary to Hindu practice, which counts the day from :
mmm—mﬁsﬁnfﬁepﬁhdfmammmmmfﬁﬂﬁhufnmm "
qgﬂhhﬂﬂfnmtundhlﬂnduﬂmuhumdhgwhhﬂmnmwﬂlnﬂu
civil day. For instance, if the heliacal rising of the moon takes place shortly after sunset on 3 =
Saturday, the st day of the Muhammadan month is, in Hindu panchangs, coupled with the

- l.I.y-rnlth.l_!iju:ﬂm#-ﬂnpnimgm.ndlﬂ:“np:l.ﬂlﬂ!;ﬂnﬁhﬂ‘m“ Thus 52 Grogn-
,..ﬁurunmphﬂqﬂul!;un-f&Hir;wmnﬂ;.lﬂmjmmwiﬁihﬁnlﬁrdlﬂmh_t




‘Sunday which begins at the next sunrise. Bub the Muhammadan day and the first da

of the Muhammadan month begin with the Saturday sunset. (See Art. 30, and the pafiching
extract attached.) -

1635, It will be well to note that where the first tithi of a month ends not less than 5
ghatikas, about two hours, before sunset, the heliacal rising of the moon will most probably take
place on the same evening; but where the first tithi ends 5 ghatikis or more after sunset the
heliacal rising will probably not take place till the following evening. When the first tithi ends
within these two periods, ie., 5 ghatikis before or after sunset, the day of the heliacal rising
can only be ascertained by elaborate calculations, In the pafiching extract appended to Ar. 30
it is noted that the heliacal rising of the moon takes place on the day corresponding to September 1st,

166. It must also be specially noted that variation of latitude and longitude sometimes
causes a difference in the number of days in a month; for since the beginning of the Muhammadan
month depends on the heliacal rising of the moon, the month may begin a day earlier at one
place than at another, and therefore the following month may contain in one case a day more
than in the other. Hence it is not right to lay down a law for all places in the world where
Muhammadan reckoning is used, asserting that invariably months have alternately 29 and 30
days. The month Safar, for instance, is said to have 29 days, but in the pafching extract given
above (Art. 30) it has jo days. No universal rule can be made, therefore, and each case can
only be a matter of calculation.! The rule may be accepted as fairly accurate.

167. The days of the week are named as in the following Table.

Days of the Week.

-

Hendustin. Persian. Arabie. Hindi.
L. Sum Itwir. Yak-shamba. Yaumu'lahad. Rabi-bir.
2, Mon. Somwar, or Plr. | Do-shamba. & -iSnain. Som-bar.,
3. Tues. | Mangal Sih-shamba. . -salasa’. Mangal-bir.
4 Wed. | Budh. Chahir-shamba. oy WAFDAT Budh-bar.
5. Thurs. | Jum'a-rit. Panj-shamba. | . -khamis, | Brihaspati-bir.
6. Fri. | Jum'a Adina. * ,  Jumiah. | Sukra-bir.
». Sat. Sanichar. Shamba, or Hafta. Yaumu's-sab't. Sanl-bir.

Old and New style.

i68. The New Style was introduced into -all the Roman Cathalic countries in Europe
from October sth, 1582 AD. the year 1600 remaining a leap-year, while it was ordained that
1700, 1800, and 1900 should be common and not leap-years. This was not introduced into
England till September 3rd, A.D. 1752, In the Table of Muhammadan initial dates we have
given the comparative dates according to English computation, and if it is desired to assimilate
the date to that of any Catholic country, 1o days must be added to the initial dates given by
us from Hijra 9g1 to Hijra 1111 inclusive, and 11 days from H. 1112 to 1165 inclusive. Thus,
for Catholic countries H, 1002 must be takeén as beginning on September 27th, A.D. 1393.

ke
4 So far s 1 know o Evropess chronologit of the present century han untiend this point  Tables oould be eomstrucled for
the helineal rising of the mom in every manth of every year, but it woubd be fou great & work fur the present publication. (8. 8 D]




~ The Catholic dates will be found in Professor R. Wiistenfeld's “ Fergleic
der Mulammadanischen und Christlichen Zeitrecknung” (Leipsic 1854).

To convert a date AH. into a date AD.

169.  Rule 1. Given a Muhammadan year, month, and date. Take down (w) the week-
day number of the initial day of the given year from Table XVI., col. 2, and () the date-indicator
in brackets given in col. 3 of the same Table (dri. 163 and g5 above) Add to each the
collective duration up to the end of the month preceding the one given, as also the moment of
the given date minus 1 (Table i Art. 167 above). Of the two totals the first gives the day
iﬂﬁtn&bymﬂngnﬁummﬁzwgm&cﬂyﬂﬁgm%m
to Table IX.

Rule 2. Whm:thednyiddimudbythnmndwulﬁlhmoraﬂerbrwymﬂlh
an English leap-year, reduce the total by one day, :

Rule 3. For Old and New Style between Hijra g1 and 11635 see the preceding article.

ExamrLe 1. Required the English equivalent of 2oth Muharram, A.H. 1260.
AH. 1260 begins (Table XVI.) January 22nd, 1844.

(w) Col. 2 @ Col. 3
2 22
Given date minus 1 = 19 19

21 41 =(Table IX.) Feb. ioth.

Cast out sevens = a1
B Sahudyy:

Answer—Saturday, February toth, A.D, 1844

EXAMPLE 2. Required the English equivalent of gth Rajab, AH. 1311,
AH. 1311 begins July 15th, 1803,

i, .

o 196
gth Rajab={(177 + 8) =183 185

7] 183 381 =Jan. 16th, 1804,

(26) 3 = Tuesday.
Answer—Tuesday, January 16th, A.D. 1894.

i,

' ,_?&mt Diary, Comparative Table of Dates, givin
prasl, “Sanwat’, Mubammadan, and Burmese dates, Rajab st corresponded with Janany. otk
4 mmaq-:';m was Wednesday, January 17th, but Letts and Whitaker mv}:nitggﬁ
o iponding with January 8th, and thercfore Rajab oth = Tuesdly, January 16th. as by

th Muhammadan dates. According to Traill's
g the correspondence of English, Bengali, N.W,




To convert a date A.D. into a date AH.

- Y170, Rule 1. Take down () the week-day number of the initial day of the corresponding
~ Muhfmmadan year, or the year previous if the given date falls before its initial date, from Table
- XVIf, col. 2, and (d) the corresponding date-indicator in brackets as given in col, 3. Subtract (d)

from\ the collective duration up to the given A.D. date, as‘given in Table IX., Parts i. or ii. as
the chse may be. Add the remainder to (w). From the same remainder subtract the collective
duration given in the Table in Art. 163 above which is next lowest, and add 1. Of these two
:h;hl;;(wjgivﬂ,byﬂsﬁngmums,thﬂdxfﬂftht week, and () the date of the Muhammadan
‘month( following that whose collective duration was taken.

\Rule 2. When the given English date is in a leap-year, and falls on or aiter February 20th,
or when its date-number is more than 365 (taken from the right-hand side of Table IX.), and
‘the yea preceding it was a leap-year, add 1 to the collective duration given in Table IX.

- 3. For Old and New Style see above, Art. 167.

X Required the Muhammadan equivalent of January 16th, S8g4 A.D. .
Since by Table XVI. we see that A.H. 1312 began July sth, 1804 A.D., it is clear that -
‘we must take the figures of the previous year. This gives us the following:

- I
L]

() | @
o 196
Jan. 16th (Table 1X.) — 381
-—]ﬁ .4
FIERET i | (s It | o ey e R _HE
S ¥
7| 185

(26) 3 =Tuesday. Coll. dur. (Art. 163) — 177

5
+1

9 .
Answer—Tuesday, Rajab gth, AH. 1311, ‘I.I

Ferpetual Mukammadan Calendar.

- By the kindness of Dr. J. Burgess we are able to publish the following perpetual Mitham-
madan Calendar, which is very simple and may be found of use. Where the week-day is known
his Calendar gives a choice of four or five days in the month. But where it is not known it must
e J, and in that case our own process will be the simpler, besides fixing the day exactly
ead of merely giving a choice of several days. ‘




! o| so| oo| oo| 120] 130 180
210 | =40 | 270 | #00 | 280 | 360 | 860
| 4s0| dmo| 4s0 | B10| 040 | BTO | 600
PERFETUAL MUHAMMADAN 5
CALENDAR. gl s eso | e00 | 720 | 750 | THO sm
= | peo | &30 | woD | Sa0 § 980 | 00N | 1020
1050 | 1080 | 1110 | 1140 | 1190 | 1200
reen \ 1260 | 1290 | 1320 | 1350 | 1350 | 1410
Dowrsean Larress.
0 = | B |18 1 | G | W | D F A (]
v 17 28 (4 [ G B i) ¥
g 10* 16* T A A 0 E G 1]
3 11 10 |10 2 | a7 A c E 1] B8 9N
4 128 a0 L] n F A o a
[ 14 29 ] 1] F A c E
T 15 o | G il D ¥ A
-
1 Muhwrram
g
10 Shawwd] YN R B R
4 Safur
(M (= ¥ E
1 7 B B | A
§ Babi'l-bwwal :
12 Z-biijst i} [l B A a F
4 Habi-dkhir
¥ ol ¥ E il C B A
5 Jumbids-J-Lwwal G ¥ R 1] [ u
F 0 Jamdde-|-dkbir
11 7i-ka'dat B A ¢ B X =
& Hha'bin B b (il B A 6
1 & 15 13 29§ Suu, | Moo, | Taes, | Wed, | Thare. | Frio
2 i 10 23 90 | Moo | Toes | Wak | Thur | Fri | Sat
1 10 17 14 Toes | Well | Thur, | P, | Sa | Suno | Mon.
& 11 18 % Wod | Thor, | Fri. | Saf | Sone | Men ‘Toes.
Y 12 10 o Thur, | Fri. | S | San. | M. | Tees | Wal,
8 13 E] 2 Frii | Sit. | Boi | Muei. | Puea | Wed | Thur.
T 14 £1 25 Sat, | Sun | Mim. | Tuws. | Wed. | Thur: | Fric

From the Hijra date subtract the next greatest at the head of the first Table, and in that

column find the Dominical letter corresponding to the remainder. In the second Table, with the
Dominical letter opposite the given month, run down to the week-days, and on the left willbe
found the dates and vice versa,

ExampLe. For Ramadan, AH. 1310, The ncarest year above is 1290, difference 20; in
the same column with 1290, and in line with 20, is F. In line with Ramadan and the column
F we find Sunday ist, 8th, 15th, 22nd, 2gth, etc.

* It 1] yean markel with an terisk the mosth Zka'dat bas 30 dips; i all others 20, Thue AYL 1308
(1290 4 16) had 355 days, the B0tk of ZP1ka'lat being Sundiy, '
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Distawee of moii from mx. [fhll&{]!,_.m:mmb (Cal. 26) ¢ = nen's maan anomaly.

11 ADDED LUNAR MONTHS
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Lunation-parts = 10,000¢ks of @ circle. A tithi = aulh of the moon's synodic revolution.
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4440|1361 813- 14 | 1835-30 ()8 Bahudbdoys. (18 Thewon......|. .. ..
44411202 G415 | 133940 (18 Prembthia ... 19 Pasdive.... | Lo R
1263 56~ 16 | *1340-41 14 Vikrsma.....[20 Vyays......| 4 Ashidhn ... | 9089 | 20.948 | 027 | 1,881 I
518- 17 | 1341-42 |15 Vrisha..... %91 Swrewjit......|......... . |
44441265 B17- 18 | 1342-43 |18 Chitrabbiun, (99 Ssrvadhirin.,| . .. ..
1445(1268 G18- 10 | 134344 |17 Subbdnu.....[2% Viredhin.....| 2 Vaiitkha... | 9994 | 20,502 | 514
4446(1267 Bl0- 20 | *1844-45 |18 Thraga....., 24 Vikritn. , . SRR TRt ey ey SSRGS At ]
| 4447{1208 530- 21 | 1345-48 (19 Pirthiva.....|95 Kbhars... . . 6 Bhidrapada..| 9057 | 20 871 | 58
' 1300 BEl- 22 | 134447 190 Vyapn.......[96 Nandune . RS AN e (T e~ S SR
ﬂzm 598 28 | 194748 |21 sarvajic.., .. #7 Vijaya.
1271 623 24 | 134840 192 Burvadbilein. (26 Jayn........| 4 Ashdha .. | Dadd 28,044 | 191
445111272 A#4- ¥4 1849-30 (38 Virodkin., . |#p Munmatha . sm e e smeinloin pinas [oera v linaiienn
1273 825~ 36 | 1350-81 (94 Vikrita......[80 Dusmokke, | st pee e e e s el Ll
1274 5%- 27 | 181-32 125 Khera.... ..|8) Hemalumbe...| 2 Vaidhkha..,.| v471 | 98,418 | 40 0.120
44541875 57— 26 | *1363-33 (26 Nondwwa... .. |89 Viluobe. |, . . R ey el ol et
443501876 625- 30 | 1883-54 (27 Viayn...... |88 Vikdrin, 6 Bhddeapada,.| 9495 | 28,485 [ 47 | 0,141
o127 520- 80 | 135450 (98 Jays....... |38 Shevari. | TP TPV Koyt s Y sk
1) Vrishs, No, 15, was suppressed in the north. ’

llJ



. s & TABLE L ' T
E'Mf“ﬁﬂu (Col. 34) b = moow’s mean snomaly. (Col. 25) ¢ — n's wemn anomaly, .

I COMMENCEMENT OF THE -]
Salar year, Luni-Saler year. (Civil day of Chaiten Sukla 1st) =
At Bunrizse on
(Time of the Mesha saikeinti) Mg o o |
Dy Hﬁwn‘a ‘
Week e Kali.
By the Aepa By the Sirys and Month i ==
N EEI R a e £ |
< il |
Gh Po.|H M. |Gh FPo|H M LRk H
14 15 17 158 | 17a 19 20 |21|/23|/33|24|35| 1
\ 115 |30 20|12 20|8s 86|13 50| 26 Peb (37).. ) Sunm....| 260/.780| 16| 128 2014426
36 Mar. (34)..| @ Mos....[46 21 |18 33 |0 8 20 3| 16 Mar. (75)..] 0 Sai....| 248788 51| 64| 2524427
'lu.{!n.. aWed. .| 1 38| 0 45| 5 89| 2 16| & Mar (84)..| & Wel.. @ —4-.wD927| 011 2334428
|5 Thar...[17 26| & 57|81 11 25 | 24 Mar. (58)..] 3 Tues,...|[o-15—s/9062| 847) 2784420
| 25 Mar. (85)..| 6 Pri....| 32 55|13 103 4214 a1 | 18 Mar. (7%..| 1 Sum....| 177(.581| 176 741 4450
Mar. (84)..| 0 Bat.....[48 28|10 322 )52 14|20 54| 2 Mar (81)..) 5 Thor...| 125) 384) 52| 578 4431
6 Mar. (85)..| 2 Mow....| 3 57| 1 86| 7 45| 3 6 21 Mar (80} & Wed... 214639 56| 514| 2658482
Mar. (85)..] 8 Tums....|19 20| 7 47 )28 1T 19 | 10 Mar, ®9)..] 1 Bun....| 200 627/0962| 36
@5)..| 4 wel. |35 0|14 o038 45|15 51| 27 Peb (58)..| 5 Thur .. 1167348 208
15 Thor. .50 M1 |20 12|54 20|21 44| 17 Mar (76)..) 4 Wel.... 195].355‘:2: 144
1898 Mur 85).. 08t | 6 2 2 25) 9 81| 3 87| T M (66).. 2 Mon....| 261).758| 87| 28
0 Mar. (85)..) 1 San....|21 84| B 87|25 28 10 9 98 Mar. (85)..| 1 Sum....| 281).803) 11| 964|
95 Mar. (85)..| @ Mon.., |87 5|14 50|40 55|16 22| 14 Mar (T4).. § Thor...| 7. &1l
95 Mar. (84)..| 3 Tues... |52 30|31 2|56 26|33 84| 4 Mar (83)..) 8 Tom...| 220 694
P36 % 3. |5 mee., | 8 7| % 135|188 & 47| 38 Mur @3)..} 3 Mon...| 288 630
90 Mar. 35)..| 6 Fri....| 28 89| 9 7| 0|11 0] 12 M 7.6 Fri... as2| s4s T8
5 Mar. (86)..| 0 Sat....|99 10[15 40|48 1|27 12 29 Feb (60)..| 3 Tues.. | 264 825
Mar. (84)..] 1 8an....| 84 4121 352 |58 32|33 25| 10 Mar (7). 3l 261
0 Mar. (83..| 8 Toes.. 10 13| ¢ 5|24 4| 3 37 8 M (60).. 8 100
Mar, (85)..) 4 Wed...| 25 &4 |10 17|29 35 11 &0 | 28 Peb. (87).- R IE
Mar, (85)..| 8 Thar...[41 15|16 30|45 7|18 3| 18 Mar (76). 928
Mar, (84)..| 6 Fri.....[50 46|28 42|50 35| 0 15 G Mar (B4).. 78
Mar, (85)..[ 1 Son....[ 12 17| ¢ 86 [16 10| 6 28 34 Mar (83, m
Mar. (85)..) § Mon....[27 |11 7[81 4|12 41| I8 Mar (T3).. 558
85 Mar. (85)..| 8 Toes....| 48 2017 20|47 15|18 53| 1 Mar (BI).. 105
95 Mar. (34)..| ¢ Wed....[55 51|28 32|42 4 |fl 6| 20 Mar 7). 41
86 Mar. (85)..| 6 Pri....[14 22| 5 4515 10 7 18| O Mar (68).. 1
85 Mar, (B5)..| O Set....|29 6|11 67 (88 47|18 31| 37 Feb (39).. T
195 Mar. (85)..| 1 Son....[ 45 35 (18 10|49 19|19 44| 17 Mer (70)..
Mar, (85)..| 8 Tues...] 0 56| 0 22| 4 80/ 1 66 T Mar. (66).. 2 89
Mar. (85)..| 4 Wel...[16 27| 6 3520 22| 8 0| 26 Mar (85).. Be7
—

‘Bee foutmate p, liii sbove. @ Ses Test Art. 101 sbove, pani. 2.
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TABLE -

e

Zunation-parts = 100000ks of o rircle. 4 fithi = Ysolh of the moan’s. symodic reveladio

1. CONCURRENT YEAR Il. ADDED LUNAR MONTHS - I|[||
0l
-2 |
g- : Time of the 'En-ﬂﬁl‘-r hr
EHEE . Liuai-Solar pe w_am“in Wmuf ||‘
g @3“1 Kollsm, | A.D. ik {Northern) H.T; 4 }
= current H e
g {Rowiice) ut Mieslia 2= é %g é U
8 |8a 4 5 (] 7 8 11
680-31 1855-56 (20 Maomatha .. .[85 Plava........ e T o |y A
768 531-82 | *1350-57 |80 Durmnkba .. .|86 Subbakrit .| & Selvam
T04{ 082-33 | 1357-58 81 Flewmslumba.. .87 Sobbana ..o ool b o
785| 538-84 | 185850 (53 Vilamba..... 88 Keodbin.....|.oo oo b b s
66| £34-85 | 1850-60 (38 Vikiein .. ...|30 Visvivesn....| 8 Jyeshthu,..
*1860-61 (84 Skreari.. ...|40 Puribbava....|.. Ty Ao PR
136162 135 Plavw ..o bl Plavasiga. ... ooouioies o oeoodonnnian,
1862-63 |36 Subhakrit. . |42 Kliaks., # Vilidkha..
1863-64 (87 Sobhana ... (4% Swumgn, ... bo
*1864-45 |38 Krodhin.....[4s Sadbdrss . | 6 Bhidrapada
1885-66 (89 Visvivasu....[s5 Vieedhakrit...| . ... ... |... _..l......|
1346-67 |40 Puriblava... (48 Paridhvin. .. |, .. ...... . ..|..
1367-08 41 Plavatiga.. ... |47 Pomidia....| & Ashidh
106500 143 Ktk . ... 48 Radn. ..o i i
1060=70 |48 Saumps... ... [0 Rdkedwsa.. o | o000 b
1870-T1 |44 Shilhirsgn.... |60 Anals. .. ... | 2 Vaishkha
1371-72 45 Virwdhakyit... (51 Piagads. - ..o oooo b
*1872-78 46 Paridhivin.. .52 Kilsyuka_ .. | 6 Hhdirspada..
137874 (47 Pramidin. ... (58 Sidbiethin.. ... ... ..o
187475 48 Anands. ... 84 Beden. ... ... .0 1.
137576 {40 Rikshaaa... .55 Durmati .| 5 Srdvapa
*1876-77 {50 Aol ...... .56 Dandubbi.. .| ... ... .
ABTI=T5 !I:Pi@- ...... 57 Rudbirodgiein|.... . .. ...
1876-79 |38 Kilayukta. .. (58 Roktdkshs... | § Jyeshiths
1879-50 |58 Siddbirthin. .. (08 Keodbans ... |.. ... ... | .. |
. 8 Kirttika. .
1450-81 (84 Msodrs .. ... (00 Kehayn.. [’ )
1 Prabbava.,...| 2 Vaiilkhy
71 N
8 Soble .., .., 6 Bhldrapads. .
o e e [ e holt e
of 5 Pkt ool s B
6 Adgirsa,.....| 4 Ashidha .
e, Ll T el ————




TABLE

.l_mﬂq-ﬂlﬁnm (Col, 24) & = woon’s wean awomaly. (Col. 25) ¢ = sen'y mean amomaly,

L. COMMENCEMENT OF THE

Bolar vear.

Luni-Solar year.

(Civil dny of Clinitrs Sakls Tat.)

(Time of the Mesha saikriinti )

At Bunrise on
maridian of Tiain,

Moon's

Duy } Day Age. Kali.
and Month By the Arya By the Sirya and Month 1‘:“ g_:— :
A D, Week Siddhdnta. Siddbiuta. A0, L Rl
=l wle wla nle x §§‘3
13 14 15 17 156 | 17a 18 20 |321|22|33|24 1
88 Mar, (85)..] 5 Thar. .| 81 30 |12 47 |36 58 | 14 21| 15 Mar. (74)..| I Bum....| 118). o74| 248le457
85 Mar. (BG)..| 6 Fri.....|47 30|19 0|51 25|20 84| 3 M (63)..| 5 Thur...| 98 522{ 217 /4455
28 Mo (BB):.| 18un. .. % 1| 1 12| 6 57| B 4T | 22 Mar (8I)..| 4 Wed...| 180 458| 59
30 Mur. (35)..) 2 Mon.,..|18 32| 7 25 (22 28| B 59| 11 Mar. (70)..| 1 Sun ...| 161 305| 2474460
80 Mar. (95)..] 3 Tues....|34 413 37 (85 015 12{ 25 Feb (59).. 5 Thur...| 20]. 158
95 Mar. (85)..| 4 Wed...| 40 35 (10 50|53 91 (21 24| 18 Mar. (75)..] 4 Wed .. | 1 86
86 Mar (86).. |6 Fh...| 5 6| 2 2|9 8| 8 8| & Max (87)..| 2 Mon....| 139 07
| 86 Mar. 85)../ 0 Sat.... |20 87| § 15|24 84| 9 50| 26 Feb (37)..]08ar....|2 855
86 Mor, (85)..] 1 Ban....[ 86 0|14 27|40 6|18 2| 17 Mar (76)..| 6 Pri.....| 260 791
85 Mar. (33)..| 2 Mon....| 51 40 |20 40|55 87|22 15| 5 Mar (85)..| 8 Tuex...| 178 0%
86 Mar, (B5). . 4 Wed....| 7 11| 2 82|11 9| 4 97 24 Mar (83%..] 2 Mon.,..| 250|. 574
96 Mar. (85)..0 5 Thur.. |22 42| 9 5|26 40|10 40 13 Mar (79..| 6 Fri... .| 254, 422
36 Mor. (35)..| B Pri,._.. |38 14|15 17|42 12|16 53| 2 Mar {61)..| 3 Tues... | 206 209
| 26 Mar. (85)..| 0 8st,. .| 58 45|21 80|57 48|28 5| 20 Mar (80)..) 2 Mon....| 238 206
| 20 Mar. 85)..| 3 Mon... | # 16| 8 42 (13 15| 5 18| O Mar (85)..)6 Fei._..| 21} 59
96 Mar. (85).. 8 Toes...| 34 47| O 55|25 48 )1 81| 27 Peb (38),.| & Wed... | 137 086
20 Mar. (85)..] 4 Wed....| 40 19|18 7|44 18|17 43 | 18 Mar. (7T)..| 8 Tues...| 122 amn
| 95 Mar (85)..] & Thur...| 56 50 (29 20|50 49 |28 56| 7 Mar (87)..| 1 Sen,. .| 208 755
B8 Mar (85).. 0 Sat.... 11 21| 4 32|15 2| 6 5| 25 Mar. (84)..[ 0 Pri._..| 20f, 855
26 Mar. (55)..] 1'Sun,...| 56 52|10 45|30 a2 |12 21| 156 Mar (74)..| 4 Wed...| 315 545
£6 Mar. (85)..| 2 Mon....| 42 24 |16 57 (46 24|18 84 | 4 Mar 88)..| 1 Sun....| 316).48 185
85 Mar. (85)..] 3 Toew...| 57 55|28 10|41 &5 | 0 46 | 21 Mz (83)..| 6 Pri.....| 87 283
| 26 Mar, (85) .| 5 Thur, . & 2217 27| o %9 | 11 Mar (70)..| 4 Wel....| £50]. 108
26 Mar (33).. o3 |82 69 (13 11| 38 Feh (50)..| 1Sun. .| 20 10
47|48 80 [19 24| 10 Mar (75)..| O Sat.....| 8. 52
4 2| 1 37| 8 Mar (65..) 5 Ther...| 188.414] 119} 885
19 48| 7 49| 25 Fob (56)..) 2 Mon....| 10{,030{9995| 682
8% & (14 2| 16 Mar (75)..| 1 Sun....| 74223 20| ;18
50 38|20 14 & Mar. (64)..] 5 Thur...| 77|.231/9006) 400
6 &| B 27| 28 Mar (B3)..| & Wed....| 101].4530040| 402
21 89| 8 40 | 12 Mar (71)..| 1 Sun....| 95/.2859815 240
a7 11|14 58| 2 Mar (81)..| 6 Wri....| 275{ 835 12|

. S -




ki " 1. . s iy L.
Lunation-parts = 10,0000k of o circle. A fithi = "[veth of the woon's sywodic revolulion.
1. CONCURERENT YEAR II. ADDED LUNAR MONTHS.
I SamivalsaTn. Troe
1 _ Time of the | Time of the
Eig Kolln TLumi-Salar e i “him:.i
Ein . A D (Northern) Ny of expresasd in expressed i
;_5 apele enrrent wimith. - ==
2 Gosthas ) | o otk 13 : 35| 3
= sniikriinti. Ij'i ;i =
3 |3a 4 B a 7 | 8 ] 10 11| 12
T45| T4 50868 | 1857- 53 | 1 Prablave....| 7 Selmukba. .., (T I (R PYDN
1448| 05| 5O3-84 [*188H— 59 | T Vikhave..... ek G ooy S R T PR el R
1447| 706 56465 | 1389 00 | 3 Sokda........| ® Yovan,......| 3 Jyeshiha 9091 | 20.973 | 570 | 2.097
1448) 707) 66500 | 1300- 91 | & Pramods.....|10 Dhitri....... A = | 1R 7 Lol
1440| 798| 56007 | 1301- 02 | 3 Prjdpati., ... |10 févarn.. ... 6 Bhidrapads | 8488 [ 28,200 | 48 | 0.184
1450| 700| GO7-65 [*1302- 03 | 6 Aigire...... 12 Bahndbinyw. .| ... ....... It 111w o | LT e
1451 566-89 | 1898— 04 | 7 Selmukha. ... (13 Prambthin....| ... ... ...
1452| 01| 500-70 | 1304— 05 | & Hhdve....... 14 Vikonma. . ... 5 Srivaoa.., .| 9932 | 20.798 | w01 | 1.508
1453 mr BIC-T1, | 190608 "9 Yuwmniooosoo 1B VML wovecliiiic insrens ciblivindl i s s sabes sk -
1454 §71-72  [*1300- 07 |10 Dhbkrl.... ..o |18 Chitebblon, .|, o oooosiabhoncdisc o insibo s
1455( 804 572-78 | 1807- 98 |11 Lirama.......[17 Subbinn.....| 8 Jyeshtha.. .| 0538 | 28.004 | 327 | c.om1
14668| 805 &78-T4 1896 00 12 Blhlrlhlnji..ls T e ] R PO T L I MR
1457| 806) 574-76 | 1890-400 |18 Prambthin....[10 Pltthin..,.l 8 Kiftiha'. [ 6L | 90,068/ | 13}, |0, 008
. 10 Pessha(Kad)| %0 | 0_240 | 0080 [20.850
1455| BO7| 5T5-70 |*1400- 1 (14 Viktama..... 20 Vynyn....... 1 Claltea. ., ..| U862 | 20.586 | 56 | 0.166
1459] 808 5T0-77 | 1401- 2 |16 Veisha....... Sarvajit...... e o s A L el T PR
1480, su:] 577-76 | 1402~ 3 |10 Chitrabbian Sarvadhiirin ..| 6 Bhidrapads, | 0US0 | 20.967 | 400 | 1,497
578-T0 | 1408 4 (17 Subbiwsi.....[9% Vieodbin.. ., .|, ... ... P ey [ ot s U
579-80 [*1404- 5 |15 Thraps......[24 Vikgita..... 9 R M) on il T L |
580-81 | 1405- & [19 Pirthiv..... Khars.... .. o & Ashdha ... pess | 20,585 | e85 | 1.878
BH1-83. | 1408- 7 [20 Vyuys.......)88 Nandsms., ...} . .. Ry W ol PR | o
BB2-88 | 1407- & ) Sarvajit......[87 Vi, ..., e e By L.
863-84 |"1408- 0 123 Servadhirin.. (98 Jayn........| 8 Vaisdkha,...| 0595 | 28.005 1| 0.008
BB4-85 | 1409- 10 |23 Virodhin.....!30 Manmatha . | . ... . | Sy o (O
GEE-S88 | 1410- 11 |24 Vikrita...... 130 Durmakba. . . 6 Bhidrapada,.| 0453 | 28440 o8 | 0,060
50-87 | 1411- 18 |9 Kbama,,.,... 31 Hemalamba,..|" . .. ... . LT ST A e
BAT-S8  [*1412- 13 (36 Nundaga. ... LT o P Fapatont MO e
BBE-80 | 1418- 14 |47 Vijsys.......[38 Vikirin.. ... 4 Ashigha ., | 9880 | 28.140 | 112 | 0.380
6A8-00 | 1414~ 15 [958 Fayn...... oo Sarwani. ., AP P PR BT A o
590-91 | 1415- 16 (29 Maamatha... |85 Plawm........|. ... ... ,
591-93 1°1416- 17 |30 Durmokhe... .86 Sablakrit. ...| 3 Jywhiba . | 9588 rn:m 282 | 0.540
592-03 | 1417- 18 |31 Hemalomba.,,[87 Sobbmma.....| . ..
S03-04 | 1418- 10 |83 Vilemba ... (98 Krodhin.....| & Kietika.._ | 9051 | 90,858 | 130 | 0.890




",_. m o = Distance of mogm from sum. (Col. 24) b = moon's mean amomaly, (Col. 35) ¢ — sus's menn anomaly.

el Il COMMENCEMENT OF THE
l 5 Solar year. Luni-Balar vear. (Civil day of Choitra Sukla 1st)
n' At fanrise on
. (Time of the Mesha sikelati) ' Deciinn of Uleis.
- Day Dy Wesk ﬁﬂ;ﬂ Eali
'F aml Month. B}ﬂtj\m By the Sirya nnd Month 2 =
- A D Week Siddhinta. Siddhints, A D ¥ i‘—'_ql L [ 5 &
{ iny. : =
Eisg
; Gh Pa!H M |Gh Po|H M
ol 13 14 15 17 15a | 17s 19 20 (21|22
S Toem .. |48 29 (1D 27|62 42|21 5| 21 Mar. (80)..| 5 Thur...| 268|786
| 6 Thor...] 4 10| 1 40| 8 14| & 17| 9 Mar (69)..] 2 Mon....| #|.027
A e o | | 52 | 28 46| @ B0 | 27 Feb. (38)..| O Sat.....| 184|408
0Sat....|85 1234 5|30 17|15 8| 18 Mar (77)..| 6 Fei....| 100)
18un....| 50 44 |20 17 (54 45|21 55| 7 Mur (B8)..| 3 Toes...
8 Toes...| B 15 80 |10 20| 4 8| 25 Mar. (85)..] 2 Mon....
4 Wed.. . |®1l 46| 8 42|35 51|10 21| 14 Mwr. (75)..) 6 Fri.....
5 Thur,..| 87 17|14 55|41 2818 23 |%3 Mar (62)..] § Tows....
B8 Pr....| 52 49|91 7|56 54|22 46| 29 Mar. (81)..] 2 Mon....
18m....] 8 20| 8 30|12 26| 4 &8 | 11 Mar. (750} 0 Set-..
2Mon....[ 28 51| 0 32|97 57|11 11| 28 Feb (09)..] 4 Wed....
B Toes... |80 2216 45|48 20|17 24| 10 Mor. (75)..| & Tuex....
4 Wed.. |64 54|81 67)5 1|20 86| 0 Mar (08):.] 1 Son. ...
|8 Fr... |10 85 4 10 |1s 82| &5 490 | 26 Feb (57)..| & Thur...
JoSa,... |2 56|10 228 412 1| 16 Mar (75)..] 4 Wed....
15m.... |40 87|16 35|45 85 (16 14| 3 Mar (64)..] 1 San....
o & Mon..;.| 56 69 |3 47|41 T |40 47| 24 Mar. (35)..[ 0 Bat....
4Wel...|12 30| 5 ©|18 38| 6 29 13 Mar. (79)..] 4 Wed....
EThur...| 28 1|11 12|32 10|12 53| 2 Mar (81)..] 2 Mon....
B Fri.... 48 8217 25|47 41|19 4| 91 Mar (30)..| 1 Sam...,
JOSsk. .08 4|28 87048 19|31 17| 10 Mar (B0 .| 5 Thur...
vl B Man |14 85| 5 80|15 44| T 30| 25 Feb (59)..] 3 Tuen...
BMues...|830 8|18 9|34 1613 43 | IT Mar. (76)..) 1 Sun. ...
S 4 Wed... |45 87|18 ‘15 (49 47 |19 85 | 6 Mar (65)..] 5 Thar...
Bl 1 9| 0 | & 19| 2 6| 25 Mar (84)..] 4 Wed...
JO08tL. . |18 40| 6 40 (20 HO| 8 20| 18 Mar. (75../ 1 Son...
1Sm.... |82 11|12 58|36 92|14 85| B Mar (09)..| 6 P....
| 2 Mon....| 47 48 |10 5|51 53 )20 45| 28 Mar, (81)..| 5 Thur...
dWel. | 8 14| 1 17| 7 9] 3 36| 12 Mar (71)..] B Tues...
§ Thur...| I8 45 80 |82 56| © 11| 80 Feh. (80)..| O Sat.....
BFA...|® 10|18 42 |88 28|15 21 | 10 Mar (16)-.] 0 Fri.....
ﬁlﬁ..... 40 47|10 &5 |53 59|81 38| 8 Mar (07)..) % Tues...




TABLE L

Lunation-parts = 10,0008 of o cirele. A lithi = YJsoth of the moon’s ayodic revolution,

1. CONCURRENT YEAR

II. ADDED LUNAR MONTHS.

Hﬂhllﬂﬂiﬁj Yoar in

True

Time of the
wiikriinti
expressed in

Time of the
wiileriinti
expeosed in

Tithis,

Tnntion
parts. (1.}

LTy

E

[
=
=

1z

B O =] SN0 e B D e

PRERREERS

CEPEEELEELEBPEEERBRERE ¥

1419-20
*l430-21
1421-22
142233
148884
"le24-25
1485-26
1420-27
1427-28
*1425-£0
142030
1ad0-31
1481-88
*l482-83
148334
1484-35
1485-36

144738
1348-fo
1489-40
*1440-41
144142
1443-48
144344
*1444-45
144540
144847
1447-48
*1445-49

14a0-51
1451-52

1 Prabibava.. ...
2 Vibhavn. .. ..
T S
4 Pramods.. ...

& Prajlipati .. ..

|39 Viivivesm. ...
..140 Paribbava 1), .

f42 Kk .. .

45 Virodhakrit.. .

oo 40 Parfdbivin. ..
«+ |47 Prumildin. ...

|48 Bammya,.....|.....

i

D820 | 20 487 | 688 | 3.055

Puno | 25,788
901 | 20.706

T L T
...... E RN
9004 | 29.712
aes aa fEEL

g

27.990

81 | 0,248
173 | 0.510

b

aEEw ..

R




'

P

nr. COMMENCEMENT OF THE

—

Solar year. Luni-Solar yeor. (Civil day of Chaltrs Sukls 1st)
At Buprise on

(Time of the Mesha sikeinti) ““:“"" o Ve
e y Woeek M"gl Rall,
and Month, B}'thj.m By the Sirya and Maonth dg i: . 3

A. D Week Siddhints Sididhints. A D “:1 s vii| &
by q $EES
Gh Po |H M |Gh Po|H M 35
13 14 15 17 168 | 17a 18 20 |21|32/3%3/24|26| 1
2 M. 30| 2Men.. | 5 w| 3 7| 0 m| s 48| 27 M 86)..) 2 Mon....| 200! 600] 26| s68] 3Telesm
98 Mar (88)..] 3 Taes.... 80 50| 8 20(2 2|10 1| 15 Mar (75)..] 0 Fri....| 172).516/0002| 300| 248l452a
86 Mur. (85)..0 4 Wel....| 36 21 |14 32 (40 54 |16 14| & Mar (68..| 8 Tucs...| 85/.105 m[ m| 217|528
28 Mar (85)..| & Thur...| 51 52 | 20 45 62 26| 23 Mar. (89)..] 2 Mos... !nI.uanm 92| 260{4534
BT Mar. (86)..| 0Set.... | 7 34| B 57|11 87| 4 39| 13 Mar (79)..| 0 Sat.....| 146 435] 27| 978 S41lesEs
$6 Mar. (36)..! 18un... |22 55| 0 10|27 9|10 81| 2 Mar (82)..] 5 Thor.. | 275] 838 241
30 Mar. (B5). .| 2 Mon... |85 20|15 22 |42 40 |17 4| 31 Mar. (80)..] 4 Wed ...| 282| 846| 278
‘20 Mar. (85),.] 8 Tnes...| 53 57 |91 85 |68 12|23 17| 10 Mar. (89)..] 1 Sen....| 188{ 548] 151
87 Mar. (86)..| 8 Thur...| O 20| 3 47 (18 43| .5 29| 27 Wb, (88)..] 6 Thar...| 170|.687) 27
26 Mar. (88)..| 0 Fri,....|35 0|10 0|30 15|11 42| 17 Mar. (77)..| 4 Wed....| 205].798| 62
96 Mar. (85)..| 0 Sat.....| 40 31|18 12 |44 48|17 54| 0 Mar (05)..] ! Sou....| 216{.648)0987
28 Mur, (85)..| 1 Sun....[ 858 228 25|40 18 |40 7| 25 Mar (S4)..| O Sat.....| 248).744/0972
27 Mar. (88).. 5 Tusa....[ 11 88| 4 37|15 40| 0 20| 14 Mar (79)..] 4 Wed...
88 Mar (86) |4 Wel....|27 5|10 50|81 21[12 88| 3 Mar (08)..] 2 Mon....
20 Mar. (85)..) 5 Thur...| 42 38 |17 2|46 52 (16 45 | 22 Mar. (81)..| 1 Sen....
26 Mar. (83)..) 0 Pri.....|58 7|28 15|43 24 40 57| 12 Mar (T1)..] 6 Fri....
27 Mar, {86)..| 1 Sun....| 18 30| 5 27|17 65| T 10| 1 Mar (80)..| 8 Toes...
28 Mar. (48)..| 2 Mom....] 29 10 |11 40 (% 27|18 83| 10 Mar (79)..) 2 Mon....
28 Mar. (85)..( 8 Tues... |44 41|17 62|48 55|19 85| & Mar (87). |6 Fri....
47 Mar. (86)..| 5 Thur...] 0 18| 0 5| 4 80| 1 48 | 26 Mar. (85)..[ 4 Wed...
BT Mar. (B6)..| 8 Fri....[15 44| @& 17|20 1| &8 1| 10 Mar (7H..| @ Mon....
26 Mar. (38)..| 0 Sab... |31 15|12 80|35 3% (14 13| 4 Mar (84)..] 6 Fri....
30 Mar. (85)..| 1 Bun....| 48 46 |15 42|61 4|20 26| 23 Mar (88)..) 6 Thur...
BT Mar. (86)..| 8 Tuea...| 2 17| 0 85| 6 36| 2 388 | 18 Mar. (73)..| 3 Tues....
7 Mar. (86)..) 4 Wedo...|17 49| 7 7(28 8| 8 51| 2 Msr (61)..) 0 Sat....
26 Mar. (88)..| 5 Thar...| 33 20 |13 20|87 89|15 4| 20 Mar. (80)..| 6 Pri.....
26 Mar. (85).. 6 Pri..... |48 51|10 32|58 11|80 16| 9 Mar (65)..) 8 Tues...
27 Mar. (88)../18am....| & 23| 1 45| 8 42| 3 20| 90 Feb. (57)..[ 0 Sut....
27 Mar. (86)..| @ Mon....| 10 54| 7 57 (24 14| O 41| 17 Mar (T6)..| 6 Fri....
26 Maz, (86)..| 3 Tues... |85 25|14 1030 45 (15 54| O Mar (06)..) 4 Wed...
(86 Mar. (85)..| 4 Wed ...| 50 56 |20 22|55 17|22 7| 25 Mar (84)..| 3 Tues....
B Mar, 86).. B Fri.....| 8 27| 2 85(10 48| 4 19| 14 Mar (79)..| O Sei....
27 Mur. (86)..| 0 Set....| 31 59| 5 47|26 20|10 82| & Mar (09)..] 5 Thur...
e

t Bee footnote p, Liii abave.




=1 i P R ¥
- PABEE T -
Lumution-parts = 10,0006kx of o rircle. A tithi = "[aslh of bthe moon’s aysodic revolution.
1. CONCURRENT YEAR 1. ADDED LUNAR MONTHS.
Fa Samvutanr. True
| i - : Time of the Time of the
—_ - ayele m s krinti
Eg& Kollam. A I Lani-Bolar {Northorn) Name of cxprensed in exprossod fn
;--—BE u’d." eurrent munth. - =
'% 'Eﬂﬂ;ﬂhﬂ-'r ot Mosha %a— g g-“:p é
= P siksduti .__j_ = qﬁ_ g
s |sa| 4 5 a q 8 o | 10 | 11] 12
1510 859) 027-28 | *1452-58 | 0 Augiess......|18 Pramébthin.. N ) R S (o L
1611 S0 626820 | 1458-34 | 7 Sclmokba... .04 Vikemma .o oo Moo 00 TRt i MO
1a12| 861 62990 | 1454-55 | & Bhivs....... 16 Wrishn.......| § Jyeshtbn. . .| 97604 | 29,202 | 288 | 1.014
1518 #68 630-31 1455-58 [ O Yuvem..ooous 16 Chitrubbing. . SR A R T T e e S e
I514| B68| 631-32 | *1456-57 [10 Dhtéri....... |17 Subbiuo. ™. | 8 Kintika... | 0071 | 20.:8 | 84 | 0.252
1515 864| 603-33 | 1457-58 (11 Tivern...... |18 Thmoa. ..ol AL T ) P
1616| B65| 633-34 | 1458-50 (12 Bahodhloyn..[19 Péethiva. .| ... ... .. . (L - ol V- [
1517| 860) 634-35 | 1450-80 (13 Pramithin.... |20 Vysya. ... ... 5 Schvayn.....| 9750 | 29,850 | 455 | 1.480
1618| 867 685-36 | *1460-51 |14 Vikmma..... 21 Sarvajit.... h N e e b o | T
1510| 685| 636-87 | 1461-82 |15 Vrishs.......[28 Ssevadbein...| . ... ... 0. . .. S T S
1620 BAD| 637-38 | 1469-63 |16 Chitrabbfon. . |28 Virodbin.....| 4 Ashidha . ...| 9836 | 20 508 | 626 | 1,878
1501 m' 638-49 | 1463-84 17 Sobhing, ... |24 Vikrits,. .. J ............... e s R Sl o
1528 71| 63940 | *14B6465 (18 Theagni...... |35 Khsrs,,. ... s At e e e e sl
1528 u'.':l G30-41 | 1465-60 (10 Pirihiva.....|98 Nandaoa.....| 1 Chaitea.. .. o712 | 20.136 | 21 | 0.003
1524) BTS 84148 | 1480687 [80 Vymym.....oof8T Wigwmmes oot isionnacbocdnoiibe s
1036) 874) 64348 | 1467-88 9] Servait......[28 Jaya........| 6 Bhddeapeds..| 0983 | 20 040 | 483 | 1.200
1520) 575 GAd-48 | *1468-80 |22 Sarvadhirin..|90 Manmatha. .|, ... o LI =L
1537| 678 G445 | 1409-T0 |29 Viredhin.....[80 Deewdbe. . | ... b
1628) §T7) 64546 | 1470-T1 (24 Vikrits......(8] Hemalambs...| 4 Ashdha....| 0342 | 28,026 | 164 | 0.402
lmi B7B| 04f-47 | 1471-72 |25 Kharn.......[08 Vilembo.. ... APTLEPPY ot (e 1 o A e ERRERE
1630 879 084748 | *1470-78 |86 Nunduna.....[88 Vikdem... .| oo b oo b din o
1581} §80) 64840 | 1478-74 (27 Vijayn....... Shrvari...... 8 Jyeshtha. . | 9950 | 20877 | s07 | 1.8m
1582( BE1| G49-50 MAT4-T5 128 Tuyw.ooiao .80 Plomm, oozl il s Al == e | A s
_ T Aivina, ., ... 9902 | 20,706 | 121 | 0 364
1583 fa0-61 | 1476-70 ﬂ!mm...umhﬁ.._lu Migha (Ked3| 16 | 0,048 | vouo u,mI
12 Philgnna.., .| 0990 | 20,970 | 181 | 0.308
1634 651-52 | *1478-77 |30 Durmukba.... (87 Sebbana.....|. ... oo, Lol L s
1636 B52-58 | 1477-76 (m EﬂnhmhI::IrdMn ..... Rk s MO b o I R s
:m]m 653-34 | 1478-79 |82 Vilamba.....[50 Visehvem... | 6 Srvapn... | 0719 | 99,190 | 510 | 1548
1537 B34-i5 | 1470-80 (33 Vikdrin,...., 40 Puelbhavs. .| oo LT P el AR FotR Rt
((536) B8T| 65356 | *1480-81 34 Shrvari...... (a1 Plawmign.... i 0uei ol LSl Al vA] PR s
1530 656-57 | 1481-82 |85 Plova........[62 Klaks.. ... | 4 Ashiidhs . | 9974 | 90 992 | o1 | 1,088
857-58 | 1482-83 ‘H Subhakit. ... }69 Swmys. . foc oo o Lo
L




TABLE L
mmu.  (Col. 24) & — mooa’s wean swomaly, (Col. 26) ¢ = sun's mean anomaly.

(Gl 99) o = Distanes ‘ of oen from

. COMMENCEMENT OF THE

Salar year, Lnni-Solar year. (Civil day of Chaitra Sukla 1at)
: At Bunrise on
A (Time of the Mesha saiikrinti) i LA
Lo Day S Kali.
~and Mouth H;rlhj;r!l By the Srys aned Monik day. £
e A Wesk Siddhinta. Siddhinta. A. 1. !_".'_;'g e R
vi - FEEE
N Bh Po|H. M. |Gh Pu|H M a5
13 14 15 17 158 17a 19 *230 |21|22|23|24|235| 1
28 Mar (86)..f 1 Sun....|87 30|15 O [41 51|16 44| 28 Mar. (82).. 4 Wed...| 202,606 303) T30| 2074554
| 26 Mar. 83).,| 2 Mon,... |58 1|21 12|57 2822 57| 11 Mar (70)..| 1 San....| 146/.488| 76| 586| 20614555
‘Mar, (88)..] 4 Weili...| 8 82| 8 25|12 34| 5 10| €8 Peb. (89)..| 5 Thur. .| 154 4020054 434| 2081550
|97 Mar. (86)..[ 5 Thar... 26 4| O 87 |28 26|11 22| 19 Mar (75)..| 4 Wed...| 250|.690/0988| 870| 25614057
26 Mar. (86)..} 0 Fri.....| 89 85|15 50 (48 57 [17 85| 7 Mar (87)..) 1 San.. .| 142) 420/9884) 217| 2254558
8 Mar. (85)..| 0 Sat..... 56 & |22 2|50 20|25 48| 26 Mar. (85)..| OuSat....| 155| 405/9890| 138] 27714550
{86),.0 2 Mon,..,[10 87| & 16|16 0| & 0| 16 Mar (75)..| & Thur...| 384|.558) 118) 36| 249}4560
B0).. 8 Tues,...| 26 & |10 27 |80 82 (12 I8 | & Mar (04)..] 2 Mon....| H8).108/9080) 884 21814061
(B, 4 Wed...[41 40| 16 40 |46 8 | 16 £5 | 26 Mor. (8S)..| 1 Som....| 80).108 23| 620 2004602
(85)..| 5 Thur...| 57 11|22 52 |41 35|40 38| 18 Mar (72)..| 6 Pric....| 244].782| 238| 703 2414663
#6),.|08at....|12 48| 8 5|17 6| 6 51| 2 Mar (BI)..| 8 Tuen,..| 212/.630 114| 550 210{4364
. (80)..1 ) Sun. .| 38 14 | 1} 17 (a2 88 |18 8| 21 Mar (80). .| 2 Mon....| 301].908) 148| 488/ 962/4565
(86)..) 2 Mon...[ 43 45|17 30 (48 1019 18| 9 Mar (60)..| 6 Pri,...| 265/ .858| 24 384 2414560
@5)..| 8 Tes...| 59 16|28 42|48 41|41 28| 26 Feb (5T)..| O Tues...| 170(.510/9900| 181 2008567
8.5 Thur... 18 47| & 55|19 18| 7 41| 17 Mar. (76)..| # Mon... | 1885049984 117| 2514508
(B6)..[ 6 ¥ri....[80 19|12 7 (34 4418 54| 7 Mar (86)..| 0 Seb.....| 200 870 149 u[ 2334569
{60}, 0 Bak..o.[ 48 650 (16 20 (50 18 |20 6 | 256 Mar. (BE)..| 6 Fei....| 208),504) 183) D38| 2744570
0.0 2 Mowi...] 1 31| 0 82| 5 47 2 19| 14 Mar (78)..| 8 Tue...| 62,186 59| 788 B44/4871
B0)..| 8 Tues....| 16 52| 6 45|21 19| 8 81| 4 Mar. (68)..] 1 Sen.... m!.afnL::: sa7| 218/4574
| Blar, (56)..] 4 Wal.,..| 32 24|12 &7 (86 50|14 44| 28 Mer (BL)..| 8 Fei....] BI[. 158 nAT| 2044574
88 Mar. (8€)..) 5 Thur...| 47 5519 10 |52 22|20 57| 10 Mar (70). | 8§ Tues.. | 67].1710845) 414 23814574
Mar, 56)..| O Sat.....| 3 28| 1 22| 7 83| 8 9 27 Peb 36)..|0San,...| al.012f72)f 281 !t:t::’{ﬁ
Moz, (86),.| ) Bon.,.. |18 57| 7 85|28 e5| 9 22| 15 Mar (7.0 6 Fri.....| 27).081/0755| 107) 2544570
§7 Mar. (80)..) 8 Mon....| 34 20|18 47 |88 28 |15 85| & Mar (67) .| 4 Wed...| 175} 5840970
26 Mar. (80)..( 8 Tues....|50 0|20 0|54 28|21 47| 30 Mar. (86)..) 3 Toes .| 1
(.. 5 Thur...] 5 81| 2 12| o 38| 4 O 18 Mer (78).. 1 Sun....| 2706
Mar, (86)..| 6 Pri..,..[21 2| 8 25|25 31|10 12| & Mar (84)..] & Thur...| 98
Mar, (86)..| 0 Sat.,...| 80 84 |14 A7 (41 2|16 26 | 24 Mar. (83)..| 4 Wedl...| 141].
 Mar, (88). | 1 Sun....[52 5|20 50|56 34 )23 38| 13 Mar. (72)..| 1 Sun....| 118}
7 Mar. (86),.| 8 Tuew...| 7 86| 8 2|12 5| 4 30| 1 Mar (60)..| 5 Thur...| 119,
7 Mar (86)..| 4 Wed...| 98 7| 9 15|27 87|11 3| 20 Mar (79)..] 4 Wed...| 184).5
t See footnote p. i sbove.
I.I = J = 2 ol
L L ' '--u -h! 1 [ S L e




i e " _—
Lnnatiou-parts — 10,0000k of a cirele. A fithi = Yaolh of fhe moon’s sywodic revolution.
I CONCURHENT YEAR IL ADDED LUNAR MONTHS.
i Samvaizars. True.
B s =l
E-li.f.ilh-ggi. Kollam, | A D Lani-Sular e ey i
E_F_ﬁ;} 95 (Northern) Hiana af expressed in expresssd in
"'% (Southern.) m month. = 2 g2 4
= s HENTE
I 1|2|8|sa| = 5 8 7 8 e | 10 | 11| 12
4585(1406 [1541| 890| 0585-59 | 1483 B4 |87 Sobhama..... |44 Sédbdvews. .| oo oo bbb
4588(1407 [1542| £01| 050-60 [*1484— 85 (88 Krodhin..... 45 Virodhakrit, .| 1 Chaitra .. 0079 | 20,087 | 41 | 0.129
sﬂr 080-81 | 1485- 56 {80 Viévivasa....[48 Paridbdvin .| . .. ... o NI L el e A0 L
1544| 808 BA1-A2 | 1486 57 (40 Parkbhava....|[47 Prumidin .. .| 3 Scivase 8259 | 27.777 | 48 | 0.144
1545| 504] 082-63 | 1457 55 141 Plavadgs..... |45 Anands. ... .. ... ... .. e ey B S
1646] 503 663-64 ["1468- 80 42 Klaka..... .[4D Rikshns..... T e
1647 600 004-85 | 1469 90 |48 Semmyn,.....)60 Anala. ... ...| & Aeddiha .. .| 0461 | 25.858 | 170 | 0.810
i648] 597 005-86 | 1490- 01 |44 Shdbirmya....(50 Piigala. ... ... ... saiciye SRl pe R L
s::]am 66667 | 1481- 92 (46 Virsdhakyit,.: {62 Kllayukta, ... | 000 o000 bl RN Ly PN
550 B99| 667-08 [*1492-= 08 (46 Paridbivin...|53 Skldbirihin . .| 8 Vaidikha | 0575 | 86 795 | 94 | 0 ase
1551 mo! 66560 | 1498~ U4 |47 Prumbdin....|54 Besde. ... | VR T IR
1552( 901 669-70 | 1404 05 (48 Anands.... .[85 Durmati . .. 0 Bhidrapads. | 9509 | 28.707 | 75 | 0.225
1658] 902 OT0-71 | 1405— U6 |49 Milkshssn ... |56 Dumdubbi... .|, . . ... | PR I el L ST LR
671-72 [*1496- U7 {80 Anala,......|57 Rudbiredghein|, ... ... Lo o b
1558 A72-74 | 1487- 96 |51 Piagals..,...[38 Raktiksha....| 5 Selvaps... .| 0080 | 20,007 | 475 | 1.484
1566 678-74 | 149%- 90 (52 Kilayokts .. [39 Krodhass . " SN ) e e
1657 674-76 | 1489-500 |68 Siddhirthin . |60 Kshaya ey L | SO Fiae TR Al
15 676-78 [*1500- 1 (54 Rande...... 1 Prablova. ... | 8 Jyeshtha .. | 9590 | 95.770 | 187 | 0.501
156 676-77 | 1501- 2 |65 Durmati...,. 2 Vikhava. ... ST W= v S [ g il B
1 677-78 | 1602 8 (56 Dundobhi....| 8 Sukia. .. .. i e s et UL S -
15681 078-70 | 1508- 4 |57 Rudhiredgirin| 4 Pramods ... 1 Chaitra. .. 9658 | 28,050 4| 0,012
16 679-80 (*1504- & |68 Hokbibahs....| 5 Prsjlputi. |, e s oy .
II;I 080-51 | 1505~ 6 |59 Krodbaua....| 6 Adgirss......| 5 Srdvaga o235 | 27,675 | 25 | 0.084
158 861-82 | 1506- 7 |00 Kebwya...,..| 7 Selmukba,. | .. .. . | | e
1665 882-83 | 1507- & | 1 Prablwrs.....| 8 Bhbws.. ... LR TE Wy e B
1566 GE3-84 (*1G05- 9 | 2 Vibheve.....| 9 Yovem... .. 4 Ashidha. .. | 0880 | 28 600 | 289 | 0.80T
1567 084-85 | 1500- 10 | % Sokha.).....loDbMd... ... | ... ... .
1568 917/ 685-86 | 1510- 11 | 4 Pramada .. (11 fivarn, ... e o i (DR VO Dl
““I 856-87" | 1511- 12 | 5 Prajipeti .. ..|12 Bahudbduys . .| 2 Vaigikha .. | 0551 | 28 658 | 137 | 0.411
18T G47-88 (*1812- 13 | 6 Adgirss......[13 Prambthin, ..\ . .~ ren B s ST Ly s R
1671f 020] 68889 | 1513- 14 | 7 Srfmukhe.. . .[14 Vikems. . . 6 Bhidmpada. .| 9574 | 268,729 | 145 | 0,488
mqm 059-90 | 1514~ 15 | 8 Bhiva.......[15 Vrishat), . | il IR el B o Bl P
157 690-91 | 1516~ 16 | 9 Yuvan ). ... [17 Subbins, , | .. ol (il ok T )




(Cal. 25) ¢ — sun's moan axomaly.

[1l. COMMENCEMENT OF THE
Salar year. Luni-Solnr yexr, (Civil day of Chaites Sokla 1s8) |
At Bunriss on
(Time of the Mesha saikrinti) H:‘l‘.‘ﬂ"‘“‘
D:un Dy vk A Kali.
Bythe s | Byuhesign | WM | 0 gm
A. D. Week Siddhiata, Siddbnta. A D. ;i O T
day. o = &
" len p|B olow m|B M _3}1"%
13 14 16 17 158 17a 18 20 (21|22|33|24
27 Mar, (86).. & Thur,..[ 38 80 [ 16 27 |48 & |17 15| O Mar. (68)..| 1 Sum.... 4. 147/0701| 181
86 Mur, (58)..| 8 Pri.....| 54 10 |21 40 |58 40 |28 28 | 37 Feb. (38)..| 6 Pri.....| 167).361] & &4
97 Mar. (88)..| 1 Sem,...] 9 41| 8 52|14 12| & 41| 17 Mar. (78)..| 5 Thur...| 182|.456] 40 980
| 87 Mar. (86)..| 2 Mon ...| 25 12 |10 5|29 43|11 55| 7 Mar, (66)..| 3 Tues...| 280,867 254 664
ST Mar. (58)._| 5 Tues....| 4D 44 |16 17 |45 16|16 0 | 26 Mar. (85)..| 2 Mon....| 296).585| 260 500
B0 Mar (56)..) 4 Wed....| 58 15 [ 238 30 [ 40 46|50 18 | 14 Mar (T4)..] 6 Fri.....| 194].582] 185 647
#7 Mar. (86)..| 6 Fri,....| 11 48| 4 42|18 18| & 31| & Mar (62)..[ 8 Tmes...| 167).561 40| 494
97 Mar. (88)..] 0 Sat....| 87 17 |10 55 | 31 40 | 12 44 | 22 Mar (B1)..| 2 Mou....| 275).825) TG} 430
97 Mar. (86)..] 1 Sun....| 48 48 |17 7|47 €118 86 | 11 Mar (70)..( 6 Wei....| 209| BETIOO3L) 277
96 Mar. (86)..( @ Mon_.,.| 58 20 |23 20 |42 82 |41 9| 28 Feb (58)..| 3 Tues...| O68( 2040826 120
| 87 Mar. (38)..) 4 Wed....| 13 51| 5 82|18 24| T 21| 18 Mar (77)..| 2 Mon....| G4|.1620861) 61
97 Mar. (3)..] 5 Thur...| 20 28| )1 45 |38 65 (13 34 | 8 Mar (67)..| O Sat.....| 166/.408) 75| 944
97 Mar. (88)..) 8 Pri....| 44 54|17 57|49 27|19 47| 27 Mar. (86)..| 6 Pri.....| 1556/.465) 110 850
27 Mar, (88)..| 1 Sen..,.] 0 25| 0 10| s 58| 1 59| 16 Mur. (76)..| 4 Wed .| 3240072 324} T84
97 Mar. (86)..| @ Mon....| 15 56| 6 22|20 30| 8 12| 5 Mar (84)..| 1 Sun... | 260}.750) 200{ 611
27 Mar, (86)..| 8 Tues....[81 27|12 85|36 1|14 95| 28 Mar (B21..] 6 Fri....| 28,07 6ll
97 Mar. (36)..| 4 Wed...[48 39 (18 47 |51 83|20 ¥ | 12 Mar (7. 8 Tue....| 210639773 358
(97 Mar. (B7)..| O Pri...] 2 80| 1 0| 7 4| 2 50| 1 Mar (61} 1 Sus... | 208). 5048086 241
97 Mar. (36)..| 0 Sat.... |18 1| 7 12|22 88| ® 2| 20 Mer (79)..) 0 Ser....| 288,864 21 151
27 Mar. (86)..| 1 Son,...| 88 32 (13 35|88 7|15 15| 9 Mar (08).. 4 Wed...| 61
27 Mar. (86)..| @ Mon....| 40 4|10 87 (53 30 |21 28| 27 Peb. (35)..| 2 Mon....| 150
| o7 Mar. 87)..| 4 Wed...| 4 35| 1 50| 9 10| & 40) 17 Mar. (@7)..| 1 Sun.. .| 17
| 27 Mar. (80)..| 5 Thur...| 20 o 2|24 42| 9 68| 8 Mar (85)..) 6 Thur...| 31|
27 Mar. (80)..] 0 Pri,..,.| 95 37|14 15|40 15|18 5 | 25 Mar (B4)..| 4 Wel...| 03
27 Mar. (96)..| O Sat....[51 9|20 97|55 45|22 18| 14 Mar (3)..) 1 Sun....| 90| 270
87 Mar (87).. 2 Mon....| @ 40| 2 40|11 17| 4 81| 2 Mer (B2)..) 6 Thur...| T4.
27 Mar. (88)..| 8 Tues....| 22 11| & 52 (%6 48|10 43 | 91 Mar (50)..) & Wel...| 122 306/9542
87 Mar. (88)..| 4 Wed....| 87 48|15 5|42 20|16 50| 11 Mar (70)..| 2 Mon....| 307
‘27 Mar. (86)..] 5 Thor...| 53 14 |21 17|57 &1 |28 8| 38 Feb. (89)..| 6 Fri....| 08
27 Mar. (87)../ O Sek....] B 45| 3 30|13 23| & 21| 18 Mar (78)..| 3 Thar.. .| 48
BT Mar. 80)..| 1 Sun.... 26 18| 9 42|28 54|11 34| 8 Mar (67)..| 3 Tue...| 108
BT Mar, (86),.| 2 Mon. ..| 39 47 [ 15 35|44 20|17 46| 27 Mar {86)..) 2 Mon. .| 217).
87 Mar (56). | 8 Tues.... |55 1923 7 (50 5723 59| 16 Mar (75)..| 6 Fri....| 153}
g — :- Lﬁ-hﬂ‘ - el Ar:‘.ﬂ'




pre

Lunation-parts = 10,000ths of @ circle, A tithi = "faofh of the moow's aynodic revolution,

1. DONCUHEENT YEAR.

1L ADDED LUNAR MONTHS,

= Sainvatsra, Trae.
the
o BEEE Luni-Solar = Bt | oot
Kali. ggii Kolluw, | A D, it (Worthern) Name of apresed in | exproed i
; ot = et HIENEHE
skt g B gg‘ =
1 8 |3a 4 5 @ 7 8 P 10 | 11| 12
93] 691- 92 | *1518-17 {10 Dhitri...... .18 Thraga,., ... 5 Seivamn,,...| 0756 | 29.208 | 435 | 1374
924 692 23 | 1517-16 (11 Yevamn....... [0 Phribiva.. . | .. i i iy |
925) 698- 84 | 1618-10 12 Bahodbinya.. (@0 Vysys. ..o b Lo L
926) 694- 05 | 1519-20 |13 Prumithin... [91 Saresit 4 Jyeshtha. . .| 9665 | 25,995 | 384 | 1002
927| 695- 06 | *1520-21 |14 Vikramo.....([22 Servedblrn,. .| . .. || e e (I
. 8 Kirttikn. . .| 9061 | 29888 | 12 | 0.0%6
028| 6U0- 97 | 1521-22 |15 Vrisha.......|23 Viredhin,, llﬂlﬁr-i-{hu g pripe P iMMI
007- U8 | 1522-28 (16 Chitrabhénu, , |24 Vikrita,, .. 2 Vaiskkha,. .| 0059 | 29.007 | 588 | 1.67s
08— 99 | 1523-24 17 Subbdnu,....|[25 Khees,. . . e RS Fa s e g MRl ol s 3
699-700 | *1524-25 18 Térapa.....,.|28 Nandaua, ... . O Bhidrapada..| 0992, 20,076 | 616 | 1.848
700- 1| 1525-20 (19 Plrthiva... ., il o s RO R S o p .,
M- 2| 1580-87 lzﬂ Yym.. ... T R St LE M T L o o FISERe LU ;
o2 3| 1627-38 [llhnjit... Manmatha.. .| 4 Ashidba, .. | 96815 | 20 454 | 450 | 1 850
08— 4 | *1528-20 (82 Barvedbirin, . Dwrmokba. | LR e e
T04- 5| 1520-30 (28 Viredhin.....[#] Hemabambs, |...,. | IR, (o
06— & | 15B0-81 |94 Vikpita..... |32 Vilombs 2 Vaisdkha....| 0517 | #8581 | 108 | 0300
708- 7| 1681-32 (95 Khmes.,..... et 1 OOLGH IROSRRRRESEIR] 1S Lo M- S oy e
T07- 6 | *1382-33 126 Naodoun..... |84 Skeveri., 6 Bhidmpuls .| 0582 | 28,086 | 940 | 0.747
TOB— 0 | 1583-34 |97 Vijsya.,.....|86 Plava... ... g e ICRA L e,
P00~ 10 | 1584-85 138 Juya.........[86 Subbadyit,,. | .. A 0T P SN LI e
710- 11 | 1685-86 129 Manmatha... .87 Sobbuon..... .| 5 Getwans. | 0918 29.748 | 519 | 1.557
711- 12 | *1536-97 {30 Durmakhs. ., |38 Krodhin, . . ] | AT o via byl
T12- 13 | 1587-88 |31 Hemalumbo...(00 Visvivasa.. | . ML s (et
T13- 14 | 1586-30 (B2 Vilmba.....[40 Parfbhavs.. 8 Jyeshtha, .. .| 0649 | 26.947 | 408 | 1.224
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TABLE I

(ol :: Distauce of Woce from swn. (Col 24) b — moon's mean wnomaly. (Col. 25) ¢ = swn's meon anomaly.

L  COMMENCEMENT OF THE
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TABLE L N P

Lunation-perts = 10,000tk of o vircle. A Githi = Yjsudh of the mean’s sywodic revoludivn,
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TABLE L

(ol 38) & — Dirlawer of moon from sw. (Lol 34) b = moon's meas snomely. (Col. 26) ¢ = wem's meun amomaly,

| [l COMMENCEMENT OF THE
*E' Solar yesr. Luni-Solsr year. (Clvil duy of Chaitrn Sakls lst )
e 1 matidins of Oata.
[Time of the Meshn ssikefnii) y
Doy - — ny Week T:'
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@ See Tert Art. 101 abovs, pam 2.




- TABLE L S
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*1879- 78
1678- T4
1874 76
1875- 76
1578 37
1877- 78
1878- 70
1579 80
*1&A0- #1
1881 58
1688 8BS
1688~ 54
*1884- B
1885~ Al
1R&a- &7
18R7- 88
“1585— 2@
1886~ D0
1600 #1
1801= 08
*1508- 08
1503~ 04
154 05
1585 98
1500 07
1807- 96

1B9E-0i
100§ 1

0 Durmnkhe .. .
18 Phrthive. .. .. /50 Hemalanibs..
|ﬁ Vomyhooeee.(82 Vilemba .. ..
81 Barvajit......[18 Vikir... ..
93 Sarvadbiirie.. (%4 Strvari
28 Virodlin. .., .
24 Vikrita......|90 Sebhwkrit,, .
B3 Khumm.......[87 Sobhass
B0 Nanidssn. .. ..
87 Vi ......

B9~ 99 |22 Vilambs...,.

L T AR
9 Manmatha.. . .

M Durmakba. . .
#1 Hamalambs,. .

i Vikdem,.....

A4 7 Livina

LR L TSR

slrrrarnprrmmemwfrran s

8 Iymbth. ...

3 Jyeihiha. ..,

EEEEAL AR

T
sasaaewatvials
| 5 Sevama.. ...

rmasmasnes e

7.9

Erdsdradvdndinlonrmnp|rrmed

158

ceaswen

—
§ The year 1500 & D will mot be & leapryomr.
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I‘ﬂ}“t‘—'mq‘-ﬂﬁﬂu (Ol H;l—m:w«m&. (Chl. 25) ¢ = mma's metn soomaly,

b 111 COMMENCEMENT OF THE
Salar year. Limi-Solsr year. (Civil day of Chaites Sukls Lt
= AV Bunrise on
e . (Time of the Meska suikeinti) meridian of Wjam,
! Moon's
I ki Wek | AE s,
A D Week Siddhints Sikdkdnta, AL Ih u_é.i a. oy | e
it e i
| Gh, Pu|H M. |Gh Pu|H M 5=
F‘ 13 14 15 17 158 | 17a 19 20 |21|22|23 /24|35 1
ol Apeil (1013, 1 Sun....| 20 41 (11 52 | B3 68 | 14 28 | 14 Mee (73] 1 Susc..
Humﬂm. S Mon.... 456 13|18 & |&l 28|30 85| 2 Apeil(02)..| 0 Sok....
|2 April (102). | 4 Wal,...| 0 44| O 15| 7 0| 2 45| 22 Mar (51)..| 4 Wed....
11 Apeil (103, 8 Thue,..| 18 15| 0 22 o819 0| B Apdl9).. 2 Mm....
|10 April{0),) 0 Pri.....[ 81 48 (12 42 (38 3|15 13| 20 Mar (55)..| O Sab....
|11 April01).] 0 Sat.....| 47 17|15 55|53 se|l®m 20| 19 Mar (78)..] 5 Thoe...
I,hum;m; $Mon...| 2 40| 1 7| 9 6| 8 88| 7 Aprl@7)..| 4 Wed..,
A1 April (10%).{ 8 Tues....[ 16 80 | 7 20|24 37| 0 51| 20 Mar (86)..[ 1 Som....
A1 April (1015, 4 Wed,...[ 38 51|18 32|40 0|16 3| 16 Me (79)..| 6 Fri....
A1 Aprl {101} | & Thur...[ 40 22 [ 10 46 |56 40 |22 16 | & Apeil 99)..] & Wed....
12 April 103y, O Sat.....| & 64| L 87|11 12| 4 29| 23 Mar (59)..| 1 Ban....
11 Apeil (108}, 1 Bun....| 90 26 8 10|26 45 |10 41 | 10 April (101).| O Sat.....
1L April (101),| @ Mon ... 85 56 | 14 22|42 15 |16 33 | 20 Mar 89), | 4 Wed,. .,
11 April {101).| 8 Toes.,..| 61 27 | 90 85 | 57 40 |23 7| 20 Mac (79)..| 2 Man..,
19 Apeil (108),| 3 Thur...| 8 50| 2 47 (18 18| & 19| B Apil 98)..] 1 Sup....
AL April (10| 6 P (28 S0 9 0|38 49|11 32| 28 Mar (B8)..| 6 Fri...
ML April (100).) 0 Sat....| 88 1|16 12|44 1|17 44| 17 Mar (76)..] 8 Tues...
AL April (101).f 1 Sew....| 53 32 |21 35|60 2|28 57 | & April95)..| 2 Men....
18 Aprl (109),| 8 Tus..] 9 4| 3 3 [16 2| 6 9| 25 Mar (BH..| 6 Pri....
M April (102). & Wed...] 24 85| 9 50|30 o5 |12 22| 18 Mar (78).. 8 Tues...
A1 ApeAl (101).| 5 Thov..| 40 8| 16- 2|48 27|18 85| 1 April(01)..| 2 Men...,
T April{101).| & Pric....| 65 87 (¥ 16| 41 88 (40 4T | 21 Mar (809..) 0 Wi ...
12 April(108). 1 San.... /11 9| 4 37[17 80| 7 O] 9 April (99).,| 5 Thur...
I'iupﬂnur,, S Man... 9 40|10 40|48 2|18 15| 20 Mar 50)..| 3 Tues....
April (101).| 3 Tues...| 42 11 |16 &2 |46 83 |19 25 | 10 Mar (75| 1 Sua....
|R£pﬁlﬁﬂl}. 4 Wol.,.|57 4888 6 (#+4 5 (41 85| T Apeil .| 0 Set....
| April (108).| 6 Pri.....[ 18 14| & 17|19 86| T 50 [ 27 Mar (56),.] ¢ Wed....
Ml;ﬁlumn OSk....[ 28 45|11 80385 & |14 5|15 Mee (5.:] 1 Bomiais
A Aprt (101, [ 1 Son....| 4 10|07 s3]0 89|20 16| B Awd 8. 0 Sa....
AL April (101),| 8 Mow..on 59 47 | 23 85 | 48 10 |38 26 | 28 Mar (83)..| 4 Wed...|
'J!Apﬂ{lm A Wel...[18 10|80 7|g1 42| 8 4l | 10 April 001}.| § Tues...
Ju;.ﬂuu; 5 Thur...[80 30|13 20|87 1414 31 Mar (90)..| 0 Set....
—_— —_—

 # See foutnote p, liii above.






TABLE II. PART L
CORRESPONDENCE OF AMANTA AND PUBNIMANTA MONTHS
(Bee Arl. 51.)

Phirgimints monthe,

i




TABLE IL PART IL

CORRESPONDENCE OF MONTHS IN DIFPERENT EBAS
(Sée Art. 108 of the Texi )

LUNI-SOLAR YEAR.

Other months evresponding to

Chiiteddi, Kobddbiai | Rivieddi | Kiettiladi R
Sanskrit names | el . Months A, 1),
of . Tuln mames, Sunakyit names of menthe. Balnr months.
1 2 8 4 5 8 7
" Yikrama Chedi .
Kall 4170.  Saka 1000, S o Vikrams mu. AT
Vikrwna 1185,  Gupta 758, 118 489, Novir 198,
1 | Claitra. Pagr. Chaltra. Chaitra Uhalirs. Miun, Mesha, Vel March, April, Moy
2 | Vaialikha Beid, Vaialkha Vaisikhm, Vaiddlha Mesha, Vyishabhn | March, April, May, Jooe.
| Jyeshtha Kibrtelu. Jyeshitha. Jyuahitha. Tyeshthn Vrishabba, Mithuna | April, May, June, July.
1188,

4 | Ashtdba A, Aahiifhs. Ashfha Ashbilha Mithuns, Karkn, | May, Juue, July, Aug.

5 | Srivaza B a—— Srlivaga. Sefivaue. Karks, Sl Jane, July, Aug, Sept-
6 | Bhidrspads. | Nirplla Bhidrspads. | Bhidrapads, | Bhidopeds. | Sihbn, Kaayh July, Aug, Sept., Oet.

830,
7 | Adria. Bontelu Rivina Aivinn Rivimn. Kanyf, Tall. Ang., Sept,, Oct., Nov.
1165; 199,
8 | Kiritilm Jimde, Rilrttikn. Kirttike. Kirttika. Tult, Vrischika Sept., Dut, Nov,, e
1078,

9 | Mirgnileshe | Periinde, Mirgsilnde | Mirpadivahe, | Mirgileshn. | Vridehils, Dhanes, | Ot Nov,, Dee, Jan.
10 | Pausha, Plateln, Puiunka. Pausha, Paushu Dhaups, Makers | Nov, Dee, Jan, Fob

11| Migha. Miyi. Migha Migha. Mlichn. Maksrs, Kumbhe | Dec,, Jun., Pebi, March.
12 | Philgumn. | Sngpi. Philgune. | Phdlguna. | Philgws. | Kumbhs, Miue | Jas., Feb, Mareh, April

WH L Al the yesrs wre current, and the lunar-mouths sre wumiinta.
KB ﬁ.mz'ﬁmtﬂi Chaitm™; Merkddi = “beghiiing with Meha" dnd s o,




TABLE IL PART IL (coxrrvumn,

CORRESPONDENCE OF MONTHS IN DIFFERENT ERAS,

(See et 108 of the Tezt)

o Other months corresponding
Meshidi. Siahibadi. Kanyhdl N D b,
| Bign Bengli Sonth North | (rissa | Tumar
| nomes. unmrs. Tumil pamen. | Tiunevelly name. “ﬂ'!*h'm Hﬁfﬂﬂm namen | monthe, | MO0 A- D,
&
] e ] 10 i1 12 18 14 15
i
- Kali 4179 Vikrams 1185 Kollum | Kollam | Viliyatl
L Thanavelly A. D, 1077,
Saka 1000, Bengnli San 484, B e 953, ey
M Vadilkha (Balsik). |Gﬂtth:|i|;§iﬂiﬁ]. s (Sittivsi) [Madam  [Médam,  [Baisik  (Oheit, Vaid,Mar, Apr., May.
'Imw:-uhum Vaighii, Vaiyhil, [Veighit (Voiphii) {Blavam.  [Bdavam.  (Joistho. [Vaic, Tyesh.[Apr, My, Juse.
I 8, [Aekibithn (Assar)  |Aul Ani Midunmm, (Midunam.  [Awmar;  |[Jyesh., dshA.[May, June, July,
|
Mkarks.  [Sebvaga Shedban)  |Rdic . Karksdakum/Karkadakam. [Sswan. |ishil, Sriv. June, July, Ang.
058, 258.
5iSihhe.  (BhAdrapads (Hhddm) A vsol. irasi. [Chisgom:.  (Chifgnm.  |Bhidro. [Sedv., Bhid Suly, Aug, Sept.
| 858, 485,
OfKanyk  |Aivios (Amin)  [Pamstthidi {Parsttidi {Kaoni,  [Kmmni, Aesto. |BbAd, Aiv. [Ang, Sept, Ot
I 3 etia
Al [Kiritiie (KAct6X), |Aippesi (Arppiai, [Aippadi (Arppit, [Taltn.  [Talim. Rirttik. [Aév,, Kirtt [Sepl. Oet,, Nov.
) Lo -\ -}
8{Vridohiks.[Mrgadlreha (Aghrin) [Kirttigal. Kiritigni. Vridehikam. |Vrischikam. (Aghrln. [Kirt., Mirg.[Oct, m...,m.l
| 1078,
f” | Puasha {Pass). Milri. Mgl Dimow.  (Dhasw.  [Poms  |Mirg., Peus.[Nov., Dec,, Jau.
1 Mighs. Tai. i, Maksrsm. [Makeram.  [Mdghe [Pans,, Migh Dee. Jun., Feb,
I_' Philguna (Falgin). (M. M, Kumbhsm, (Komblam.  |Palgls |Migh, PhilJan, Peb., Maz.







j -
e - s
=] - B »
. & 4
= -
k
> e b ™



THE IN|

Kall. TABLE
CORRESPONDENCE [OF OF DIFFERENT ERAS
0 Saptansiil. h 1. ;
' MR i.:nhmnh.in-ﬂnl-m,—rdammqﬂnﬁlﬁnmhﬂm“!‘m““”ﬂhmmﬁ‘
An ers which Tiss %o mouih prited ander it in the heading wdl wr Membddi . e
26 0 Vilrwma. N.B. . To mrn  yesr of ane wrs dnto that of apothibé gear O uoder ooe sod the currespon ppdensienbaroe
horimetal lims usder the elhee. For lasthoen, to' furn|a SEURw & Vikrma year sl viee verd, B X S
3044 S018 0 m Vikrams 188 — AMAJMAN se ShrdibAdl Vikmms 13450 00 ethor dind of Vikrams 37-5; and so i £
Kirttika). Art. 104 of the text)
A D
B044-5 | B01A-Y 0-1 0 el
$101-2 | 3075-0 57-8 578 0 Haka.
I 5174 alsd 195 1845 77-8 0 :ime :
05-4 Valubhi
305- ' :
S94-60 | WSEI-4 i it 7 170-1 0 :
pasol | swes [ omer | YT | mse | zue 71-2 0 Guphs
8481 2395 Ll 58-37 820 244 Ti-2 -1 ([ Sl
[Fuar, July) J
: 6480 ' Ay
yaRe-3 | MOG-T | €489 T 4901 ES =) 718 7718 0 e
PR e
- 6301 ) 5
Ari AR0R-D ns0-1 04981 bu2-3 315-8 143 98 Lre -3 i i
38U saio 851 fibii-1 HOR-4 516 b8 744 =4 =3 c‘-t | 0 ’E::’.?
sj0-g | terse | onp-a 830-7 | D000 | 5223 512 280)-1 280-1 Co J.-; { 51 0 Harsha.
4
2708 soe2 B4 rean 000-7 529 358-0 4878 usT 158 el 1 k-5 L Ml
! X
740 #714 06 6956 B850 Wil #90-1 920 210 -8 4_,‘ o 38-4 12 0 m
REE-3 Y ., Nevilr
suds-1 | 000-1 RS- e Ei-3 T47-4 5787 5050 B0 9844 'ﬁ;ﬁ ay)-¢ za5-8 2189 1887 (Kirttika).
! ~ “OallEy |
BRRA-1 || TWRSE-E 0N 16 B | s | wsl-e 500 BRO-60 | 8589 111_-11 sta-6 | sees0 | PR | WAL e B g
1 X
b = ,Himba
4177-58 Mal-g Lisd— 11334 1075-0 DAt REA-H TET-8 TH0-7 650 “_‘[ SHEY WTE=T -0 497-5 5)-2 1974 o { Ashaila).
e Sen
5 0 L
wis-s | aeso | no-e | B | oamsa | tse7 | ssss T = 5333 o it $07-5 e PrTar) 284-3 3-8 | ke,
ue-1 = : = iea 56 0 i
ateo | awees | wmer | NiWE | anes | wa-e | oemes 0| jecson | sas-e m-i‘ pas-s | sl | sie3 | sed o -
— i g 430-7 o -
3A-T 4031 a1 Lels-3 1553-0 14778 1307-8 L2887 L43h-A B3 m-J (e ] gGa-4 B48-4 MTE 7801 787 47950 \ 1.2 l yeshilal. N
. B Py 118-0 0
575-0 | 470-50 | ETELE | TR0l | DATA4 | LAUG-T | 14858 | 195ee5 | d3se-3 | GoA2-S of ) oeoet | doss-s | toer-s | imms-g | 848D HT 507-8 ‘ 586-80 1 I

—
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“TABLE I1L

COLLECTIVE DURATION OF MONTHS.

Pasr L

Panr 1L

Solar year (Meshidi),

Colleetive durstion {in days) from the beginnivg of the year to the

Oollective ||
m end of the monih in eol. 5, or to the ssakriinti in col, Ga.
Name |beginoimg| . | Nome | Swikelnti |~
of the year|| = Exnot,
e eal 2 i of .
of i || & of "{'ﬂ“ By the drya Siddhdnt. By the Siryw Sidahinia.
= 0 —
:-.-E':' A IE - 4 Himdun European Hindn Furopean
Month 35 I _!g Month | weol & rockoning. reckaning. reckoning. recknning.
-
ais D lep| | o |m x| D |eH| B | D |H |,
2 3|aala| 5 5a 8 7 8 9 |10
1 | estin. | Vrishabbo..| 30| 55 | 30 | so@] 22 | 12 | sowy 56 | 7| s0@) 22 | o7 | B
§ | Vrishabha..| Mithoua. .| 82®) 10 | 84 | 62(8) 7 | 49 | 6205 21 | 20 | 62(m) & | A2
s | Mithoma, H Karka....| 98| 66 | o | 9n| 22 | 24 | oum o 1| oum| 0| 0
4 | Karka,.. . |Subba ....[13500| 24 | 4 (195005 o | 35 1266y 28 | 32 |13am) 11 | 28
8 |Simha., . |Kanyd.....[1562) 26 | 0 (156 10 | 28 |1663) 20 | 30 {156 11 | 52
6 | Kooy ... |Tull......[1864) 53 | 33 |186(4) 21 | 25 [186(4) 56 | & 186K 22 7
7 mald.. .| Vyischikn. . [2160)| 47 | 45 |216@) 10 | 06 [216(8) 49 H!illl{ﬂ] 10 | 54
8 | Vridehika. | Dhanus, ... |266(1) 18 | 16 [240(1) 7 | 18 [24001) 19 | 0 j246() T | 40
9 | Dhanns . . | Makurs, ... [875()] 80 | 18 2752) 15 | 48 (275 88 | 13 2TE) 16 | 17
10 | Maknen .. | Kumblia. . [805(4)| 6 | 43 (8064 2 | 41 (3058 5| 6 9068 2| 2
11 | Kumbha,. | Mina......[3345) 55 | 13 334 22 | B B)| 54 | 10 [354(5) 21 | 44
12 { Mina ... .| Mesha (of
the follow-
fng yoar}t- (865(1){ 18 | 81 [865(1) 6 | 12 {3651 15 | A2 JaE1y 0 14

* The figures in brackets in columns 6, 7, 8, 9 give the (w) or weekdsy indes.

4 The mement of the Meahn sadkeinti coineides with the evact beginuing of the solur yeur.
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2847
3180
3525
18683
202
A540
4579
alls
GGa6
580G
8572
6911
7360
7588
727
R2AS
R0
B4
28]

() | (@
8784
9122 | 121
G481
0B00

1
2
8
4
1]
L]
0
1
2
a8
4
b
&
o
1
-
i
+
§
6
0
1
2
A
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il
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n
1
2
4
4
]
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0
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B
a
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594
597
a5
5
o
A1
filh
il
024
627
L]
2
[
B3R
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40
2
(31
657
fifiG
L]
L1}

76

875
Mz
pLE]
984 | 002
iy
L]
120
16
202
238 | o2l
274
a1
£
ELH]
420
408

(&)

b65 | 640
THE | 603

67

Ti0

T40 | 65O
Bl

Bab

8ol

D4

)
R0G 8O3
Bl44 R
B483
8823
4160
4400
4R3A
3 Wil
GEl6
GRG4
G162
aadl
&G0
208
T047
7R85
B224
B563

A0l

a0 | 492 | 641
06570 | 529 | 643

Bl4 | 637
s

2917
60 | 601

5

1610

1949

2620

2065

3908 | US| 078
A4
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7a67
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& Ay

.. .I....L.n
LUKAR EQUATION,
{driz. 107,108).
AzgvanExrt (§)

arguments in eols. 1 and 8.

N.B. The squation in eol @ eorresponds to cither of the

{ Thix iz Prof. Jacls Iad. Ant., Vil XFIL, Table 9,

1 S | N

TABLE VIL

SOLAR EQUATION.
(drie. 107,108),
ARGUMENT (g}

NE The equation in col 2 corresponds to either of the

arguments in cols, 1 snd 8
(This iz Prof. Jacoli's Tud. dal., Vol XFIL, Tuble 10,

oo
ol

re-arramped.) re-grranged. )
. Arge | Equ. | Arge Argn. | Fqu. | Angn Arge. | Bqu. | Anm Argn. | Equ | Amgu
Lo 1 | s | s TR I b s =1 .50 8
0 | 140 | B00 500 | 140 | 1000 0 80 500 500 60 | 1000
1 10 148 404 510 141 80 10 57 400 510 71 400
i g0 | 158 | 480 520 | 122 | W80 ai 53 480 520 65 | 980
' 230 | 186 | 470 530 | 114 | 970~ a0 49 470 540 78 | w0
) . 40 | 175 | 480 540 | 106 | A0 40 45 460 540 76 | 980
50 | 184 | 480 550 96 | 980 50 41 450 ] 79 | 980
- 60 | 192 | a0 660 B8 | 940 00 45 a0 50 g3 | w40
= .4 70 | 200 | 480 570 &0 930 70 34 430 570 B 240
N g0 | 208 | 4%0 s80 | 72 | 90 g0 | 51 | 420 g0 | 9o | o0
l g0 | 218 | 410 590 s | 010 90 28 410 500 g | 010
. 1o | 238 | 400 600 57 | voo 100 5 400 B0 o6 | 900
< 1o | 30 | seo B10 50 | 80 110 23 300 610 i 590
X 120 | 288 | 380 720 o4 | ss0 120 | 19 | 380 p20 | 102 | RRO
4 130 242 370 080 48 R0 180 18 a B30 105 B0
‘I 140 248 260 i 82 R 140 14 380 40 107 BRI
i 150 | #5% | 350 &5 a7 | 880 166 11 850 650 | 109 | sBO-
100 | 256 | 240 B0 23 | 840 1610 g 340 g0 | 113 | 840
170 263 230 670 17 Hao 170 1 a80 670 113 fa0
180 | 207 | a0 B&0 13 | 820 180 ] a8 ge0 | 115 | 520
190 | 270 | 80 690 0 | B0 190 4 810 600 | 117 | 810
00 | 278 | a00 700 7 C) E a | a00 00 | 118 | 800
210 | 270 | 00 710 4 | TO0 210 g 200 T | e | 70
adn 77 280 720 3 TR0 220 1 280 TE0 120 THO
gio | 20 | 2 780 1 770 230 0 270 780 | 1E0 | 770
240 | 280 | 260 740 o | To0 240 0 260 T | 121 760
250 | 280 | 250 750 0 | 7E0 230 o | @m0 a0 | 121 750
AUXILIARY TAKLE TO TABLES VL AND VIL
Last Pmuke oF ARGUMENT. Note the difference in the (Tables VI, VIL) eqoation-figures
= [o]s|7]|6]|s|[4a|3|2]12 for the oarest figures of the ergument. Tuke this diflerence in
equatien. | ™ A0 ‘i St the left-hund column of this Tuble, and run the eyn to the |
right till it resches the figure standing under the last figure
] 2| -] 8] &5 HaeE| 4| 8| 2] 1 of the given argument The result is to be added o or sob-
8 10| 's]| 5| 4| %| 2| 2|1 trocted from the equation-figure for the lower of the two srge- |
I 7 Lol e} 6| sjswsl a] 2| 1] ment figures, according s the seale is inereasing or decressing.
a B 3 § ,‘ g 8 2 1 1 M;Mﬂ.wmmmm
5. Jaoars| & Dors| B [20e8| 2 |1or2| 1 [0urd for 830 and 340 s (363 — 238) 5, deereming. The figure &
4 A P T e S S uﬂniu?lluy'hlhqputﬂlmdmﬂuihl‘m
s |2 2| 2| shes|{ 1| 1}1]0 e e -
<2 P I I I = lele Arzumeg; 533 Difference between 830 snd 840 §s (22 — 17)
| 5 e sl kail ol ol sle E.m-mgmumuamnﬂxihlutm
equativa therefore is 17 - 3 = 20, or 17 4 4 = 2L




el ' ) TABLE VIIL
. INDICES OF TITHIS, NAKSHATRAS, AND YOGAS; AND THE KARANAS OF TITHIS.
TITHI AND KARANA NAKSHATRA, YOGA.
2 = Enranna. . Index for the
i .. i i
£ Vor the | For the | oL, (w) S €0 SR (o
= ) | st half of | 2ud halfof |2 (Oeiinary |4 5 40|l )
i dg {H= e || B I Brabms || &
AEE the tithi. | the tithi. || & system). | Garge. | Sida- || B
hinta,
1| 2 3 4 5 8 7 8 p |10 (11| 12 13
| Sakia, ; b |
gl 1 0- 883 Kihstoghne ®| 1 Bawm. 1 Adwinl,........ O- 270 870 | 366 || 1| Vishkambha| 0- 370
I: 2 | a3 87| 2 Bilava....| 8 Keolava| & Bherspl ... .| 870 741| 556 | 540 | 2 Prd...... 870- 741
8| 3 | 887 1000 4 Taitila....| 5 Gum, 8| Xrittieh.. . .....| 7a41- 1111) o926 | 915 || 3|Aynshumt..| T41- 1111
%| 4 [1000- 1338| 6 Vapij.....| 7 Vishti 1| 4| Rohigi..........[1111- 1481 | 1451 | 1464 || 4|Ssabhigys..[1111- 1481
%| 5 [1388- 1667) 1 Bavn.....| 2 Bilava. | 6| Mrigsirs.. .. ..[1481- 1862 | 1852 | 1880 || & |Sobhmna., .. |1481- 1562
6| o6 [1667- 2000{ 8 Kaulave ..| 4 Twitile. || 6] Ardrd ... ....... 1852 2992 | 2087 | 2018 || 6 | Atignoda. . . (1852 2280
2| 7 ls000- 2328 5 Garn... .| 6 Vapiji. | 7| Pumervesu.......|2222- 2508 2608 | 2662 | 7 |Sukarman.. 3232 2548
|_'~.u § (2383 2687| 7 Vishii f...| 1 Bava ﬁr Pushys ,........ 2503~ 2963 | 2003 | 2028 || & | Diriti, lases- suas
o 9 [0067--3000] 2 Biiava....| 8 Koutaen.|| 9| Adleshd.. ... |2063- 8333|318 | 3101 || o|Suw... ... 3063 333
10| 10 [|spoo_ 3838] 4 Titila....| 5 Gara. || 10] Maghd..........|8833- 8704 | 8518 | 8477 | 10 |Gunda. ... a8 3704
jra| 1 ]m:- $667| 6 Vauij.... | 7 Vishti, [|11] Pirva Phalgunl. .| 3704~ 4074 | 3855 | 8843 | 11| Vriddhi ... 3704 4074
12| 12 |8867- 4000 1 Bava.....| 2 Bilave. |12 Uttarn Phalgunl. |4074- 4444 ] 4444 | 4302 |12 | Dhruve. . 4074 4444
1| 13 |4000- 4833] 8 Kanlon.. | & Titila (| 19] Hasta. ... ... . |4444= 4815 | 4815 | 4768 || 13 | Velghita.. . bbb 4515
4| 14 [4383- 4067) & Gurn.....| 6 Vupij | 14| Chiteh.. ... ... 48156~ G185 | 5185 | 5124 | 14 | Harshapa., . 4815- G18G
15| 15 [4087- 5000] 7 Vishti....| 1 Bave. | 15| Sedki.... ... 5185 5550 | 5870 | 5307 |15 | Vajm.. ... [Bl8G- 6550
Krish. :
16/ 1 [5000- 5333| 2 Bilave....| 8 Ksalwva |16 Visdkhi........ | 6586~ G026 5026 | 5856 | 16 | Siddhif.... 556 Hu38
17| 2 [6883- 5667| 4 Taitils....| 6 Gara. || 17| Anurbdbd. . ... 5026 0206 | 0290 | 0222 |17 | Vystipdta. . . (6926~ G206
18| & [5667- 6000| 6 Vapij.. ..| 7 Vishti. |15 Jyeshtbd........ 6200- 6667 | 6481 | 6405 18 Varlyug. ... |0206- 6067
1w 4 6338 1 Bova. .. .| & Bllawe [|10] Milla........... 6607~ 7047 | 6853 | 6771 || 19 | Parigha....|6087- TO87
0| & . 6607| 8 Konlava...| 4 Tuitile [[20) Phres Ashihi. | 7037- 7407 | 7202 | 7157 |20 Biva . .huae T087- 7407
91| 6 |s687- 7000 5 Gara. ...| @ Vanij [ /91 Uttern Ashigha. {7407~ 7778 | 7775 | 7086 || 21 |Siddha ... [7407- 7778
Abhiit .. ... ....[(T685- 7802) THO4
g3| 7 |7000- 7888) 7 Viehti. .. | 1 Bava. |[22] Sravaps.........|7778- §14B | 6148 | 8170 || 92 |Sidhyx.... 7776 SL4E
s3] & l7333- 7607] @ Bitave . | 3 Kauleval| 28] Dhanishths * .. .|6145- 5519 | 6519 | 6536 { 28 | Subha.....iB148- £519
84 9 [7867- 8000| 4 Taitila_..| 5 Gera. || 24| Satabbishaj{f....|B510- 850 | 6704 | 8710 |24 Sukls,. . ...|8619— B389
25| 10 |8000- 8338/ 8 Vauij.....| T Vishtl. |25 Pirva Bhadrpadd) 5580 9259 | 9074 | 9085 |45 | Brahman. . . 8680 0260
26| 11 [8888- 5667) 1 Basa.....| 2 Bilava | 26| Uttars Bhadrapndd| 9259 0630 | 9630 | 9634 | 26 | Indra......|92560- 0630
271 18 [sg67- 9000| 8 Kaulara...| 4 Thitis ||27] Bewat!.......... $020-10000 {10000 (10000 || 27 | Vaidhyiti.. . [B680-10000
85| 18 [o000- 9333| 5 Gama.....| 6 Vapij ||— - - =] = l— = —
29| 14 [0a33- 9667 7 Viehti.. . .| Sekwmi. |[— - . | - =1 —
80| 15 Hﬁ'l'—lmﬁlll Chatushpods, | Nigs. = - —_ — | = = == —
*  or Kifmtoghno.
+ Vishti is also ealled Bhadri, Kalyhyl.
- ** o Sravishthd, ¥
! H oo
- 'l; ar ‘ﬂ-
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1 = r UMY e 5 | I i bl W e ) L
S T A BLE VIFIA  TABLE VIIIE ©
OF PARTS OF TITHIS, NAKSHATRAS
LONGITUDES OF ENDING-POINTS OF TITHIS, il AND r?nm ' \ |
Tithi-Tndex 1 TITHI NAKSHATHA awn YOGA.
el ol e T [ 2| 2153
(£) £ i p E El1iE= 3; 2
i [ 1§%| & i é'ﬁ-? £l E"E-
- z
833 1 130 0 =8 = FlETg B
667 2 240 0 1 9 8 4 5 8
1000 3 867 0 3
1533 4 452 0 43 0.1 121% a8 0.09 £
1667 B 0= o if 0.2 b ake 1 U L1 0,18 g 24t
100 0.8 geae'|l 100 | o027 | @ turl'
2000 gl s 200 | o6 | ™2l =0 | ose | 7012
:: : :" z 800 | 09 |1w0eas| 300 | 081 | 100 4®
: 0 1.2 147 24/ 400 1.08 | 14 24
$ 1: :x $ 00 | 1.5 | 180 o 500 | 1.35 | 8o w
600 1.8 [ meas| eo0 | 1.e2 | 2108w
p 1 a4 b7 700 21 | ez 00 1.80 | 250 1o
4000 12 1442 0 R 2.4 £8° 48 B 2.8 269 457
4333 13 1560 o o0 2.1 il Bl £.48 aae g4
i s 1 1680 o 1000 .0 |30 | 1000 | 270 | se0
ik 3 180 o 1100 5.8 | s0oam|| 100 2.07 | 39° 8¢
1200 8.6 | 301 qe00 | s.84 | 480 12
5388 | 18 1027 @ 1800 8.0 | 46248 1300 | s.51 | 40° 48
5667 it 2042 1400 4.2 | soeew 1e00 | 878
w000 18 2160 1600 .5 | s= 0 || 1500 4.06
40 16 228 @ 1600 4.8 | 570 86| 1600 | 4.8
A667 20 2400 ¢ 1700 5.1 | ol 1700 450
=% 5 B b 1800 5.4 | 64° 48| 18500 | 4.80
Bl = R 1900 5.7 | es® 24| jo0n 518
o & e 6 2000 6.0 | 7890 | soo0 .40
o o s o 2100 6.8 | 750 ge| 2100 5.67
pite & o 220 6.6 | 799 1@ 2200 | s5.04
: 2400 6.0 | 820 48| 2300 | .21
R8T 2% f1ge o 2400 1.8 BO° 24 2400 .45
000 a7 3840 0 2600 1.5 o0° o 2500 6.76
0345 28 1862 0 2600 7.8 W= | gaon 7.02
a7 ag 248 o 2T B.1 g7 18 2T00 7.5
10000 40 3602 O 2500 B.4 | 1007 48') 2800 7.56
2000 8.7 |1ao 2| 2p00 | 7.88
For lmgitudes of ending-points of Nokshstras asd Yogas, see 000 9.0 106 ¢ || s000 | B.10
teat, Table Art. 38, 8100 [ 9.8 |111°8e] moo | 8.7
a200 9.6 |115° 120 3200 B.04
#3400 0.9 1182 480 3300 8.9
8400 | 10.2  [139° 34| s400 .18
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TABLE VIIIB (oxmvuen, TABLE VIIIB. (covrvuen)
, 3
TITHL | NAKSHATRA axn YOGA. TITHI NAKSHATHA sxo YOGA.
= - = = w 2 i S :
R T it ] e L] TR g,
2ec| 5% §-5 EZ= 1205 | B2 |3 25| B2 25|23t E,s
S8 RS | ARl d-c| 82| |32 |Fc | A2 [28sld | X2
‘ B 3273 3| F| |53 il ¥ )= 3| d
L L 3 | 4 5 i 1 2 3 4 5 8
2500 10,6 | 1800 o 8500 9.46 |126° 0/ 7400 2.9 |Zp20 4sr1 7800 | 19.71 |98 4%
5600 0.8 |129° aa'| 3800 0.72 | 129> s 7400 22.2 (sen® 24'|| 7400 | 19,98 |g68° B4t
8700 11.1 |183° 12/ @700 0.99 |188= 12/ 7500 83.5 (2700 O 7500 | 20.25 |870° o
2500 11.4 [139° 48'(| #800 | 10.28 |1%8° 48 7600 2.8 (gf3° se'| 7600 | 20.52 |278° sm
2900 11.7 [140° 24'(| 8000 | 10.58 |140° o4 7700 2.1 (2772 197 7900 | 20.79 |90 1 e
4000 12.0 (1442 0 4000 | 10.80 |144® 0 THO0 23.4 |280° 48'| TR0 | 21.06 | 2600 48’ .
4100 12.8 (l47o 800 4100 | 11.07 |147° 38 Ta00 28,7 2840 s¢|| 7000 | 21.88 | %840 24
4300 1.0 (1510 12| 4200 | 11.88 |11 1% 8000 24.0 |[2880 @ 8000 | 41.00 |Ss8° o
4300 12,9 [154° 48| 4800 | 11.81 |1m4° 48 100 £4.3 (2010 g6'|| 8100 | 21.87 |=01° sp
4400 18,2 [168° 24l 4400 | 11.88 |1age 2 R200 240 [205° 12'(| H%00 | 22,14 |S@60 1Y
4500 18.5 |18z o 4500 | 12,16 |182° o B400 24.9 |398° 48| 8300 | 22.41 | 3680 48
450K 18.8 |165= 36'(| 4800 | 12.42 |165° 36 8400 25.2 (402° 94| 5400 | 22.65 |s0Z° 4
4700 4.1 [usge 12| 4700 | 12.80 |109e 1@ 8500 2.5 |300° 0 8500 | 22.95 |%06° O
I 45000 I4.4 [1782 48'(| 4800 | 12,06 |172° 48 BA00 85.8 [d0u° serl| s600 | 23.2% |300° 36
A 14.7 |170= 24'(| 4p00 | 18.28 |176° v 8700 26.1 |a18° 12')| 8700 | 28.40 |S130 1%
BO0D 15.0 | 1800 5OD0 | 18.30 | 1800 @ BEO0 26.4 |18 48'(|. 8800 | 28.70 |S818° 48
5100 15.3 |183° 86'| 5100 | 18.77 |18%° 3% 8000 20.7 4200 84| 8000 | 24.0%8 |8%0° oy
o I G200 1.6 (1872 12| s200 | 14.04 |1B7° 1% Q000 27,0 |Hz4 9000 | 24.30 |8%4° 00
S 15.9 [100° 421 5300 14,81 | 190= 48 4100 27.4 |se7o an a100 24 57 |927° 88
G400 18.2 [194° 24 G400 14.58 | 147 20 9200 7.6 |[931° 19 9300 £24.84 8310 19/
B30 18.5 | 1982 o BEOD | 14.85 | 108° O 2800 £7.9 (3840 48'| 0300 | 25.11 |B84° 48
5a00 6.8 [201° 86| s600 | 15.12 |201° &4 9400 26.2 (388 24'| 0400 | 25.38 |gase ow
BTN 17.1 |[206° 19| s700- | 15.30 |%ose 1 500 26.5 8420 of 9500 | 95.85 |g843° O
BB 17.4 |208° 48'|| 5800 | 15.88 | 2080 4% 9600 265 |m45° 87| 9600 | 25.92 | 3450 o
5U 17.7 2129 2|l o000 | 15,98 | 9130 B4 700 20.1 (3497 12| 9700 | 28.19 |mape 1@
iliog 18.0 |s16° O 8000 | I0.30 |210° of BA00 0.4 (8520 48'(| 9800 | 25.40 |85E> 48
8100 18.3 [219° 3’| o100 | 16.47 |219° 3 9900 20.7 |as6° a4'| o900 | 28.73 |asEe o4
f200 18.0 [egac 1w po00 | 16.7s [2930 1@ 10000 30.0 {800° o0 || 10000 | 27.00 |860° O°
0300 I8.0 |228° 48'( 6800 | 17.001 |22 48
| L 10.2 |[280° 24 @400 17.28 | 2300 o4
500 10.5 (2s4c 0 || @600 | 17.55 | 9340 0
600 19.8 |237° 36'[| 6400 17.62 |237° &%
8700 2001 |241° 19') 6700 | 15.00 |g410 19
8500 20.4 [244° 46'(| 6B00 | 18.86 | 2440 a8
6900 80.7 |248° ' (| ouOD 16.63 | 2457 24'
000 €1.0 |252° 0 | 5000 | 18.80 [252° O
T100 21:8 |855° 30'|| 7100 | 19.17 |E25s 88
T200 81.6 (2590 12')| 7200 | 19.44 [959° 1% |
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TABLE GIVING THE SERIAL NUMEER OF DAYS FROM THE END OF A YEAR AD. FOR TWO

CONSECUTIVE AD YEARS,

Paxt L.

Number of days reckoned from the lst of Janunry of the same year,

MRS eR. eRRel HAANR. SEE2S I0A2R RRRAR B
d| 88888 33333 33333 3523 236588882833 2
88888 SUR85 S5ESC 89888 Agyss gz |

287

SRREE

ERE T

#8288

Bep. | Oet | Now.

SERER
323313

88

g

§&

200
0o
in

249
£60
251
253
123 263 281

288 | 857

237 | 288 | o8B

Ang. | Sep | Ook | Nov. | Dee

§| 22285 22858 83§ §3558 53885 55333 3
| 82228 522835 28283 558855 25288 58833 2|3
§ 22323 52E8F 23338 E3285 BEZEE EEE%: || f
$| 8838 55888 22333 35223 33333 35338 5 | §
T|s®s2s 25883 32232 55882 23322 253238 | |§
m Se@us 2SEE8E S=2E8: SEERE 3233 55583 8 m
i u2s8s 585239 ¥3ISS $398F 222 EEeg | | | F
J|romess erweag duanmes 2oz2ag HAREAR SKRRS & [

| . |



T00
qo1
702
7048
704
706
06
707
J08
09
710
m
712
713

LT14
Tl5
716
7

Dee.

Des.

Nov.
470
7l
672
a78
074
875
670
677
074
479
B8l
4ag
683
654
L0
687

Nov.

643
647
B4
650
sl
652
654
654
055
G20 A5G
658
865

fial

609 639
G610
611
613
als
fl4
fla
f1a
617
618
619
B2
622
G625

D)

Ang. | Sep Oel.
578
570
B8O
#81
551
53d
587
1) 620
ap0
591
(1]
a0l A24
505
U 027
Bl 7 23
003 | 634 | o664
604 s
Amg. | Sep. | Oet

July.
647
40
il
551
553
[17)
b4
B5G
it}
657
]
nae
a60
561
562
od
4
566
572
578
577

Paxr 1L
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518
51D
530
E21
522
524
EaR
L+
A28
B30
53l
632
633
603 4
[
538
641

June,

June. | July.

=gt N[

CONSECUTIVE A.D. YEARS,

May.
486
487
480
40
402
An
405
L
487
501
510
516

A58
457
468
450
480 480
408 | 498 )
460 408
470
472

474

474

475

T

¥
27
39 | a0 | 428
440
a7
438
4l
g

Number of dsye reckoned from the lat of Jannwry of the preceding yoar,

a7

1)

f9

401

40 A 4G

407 435 Ak

1) 436 T
a7s g1

410

411

418 440 471

4l

Al6

=

TABLE GIVING THE SERIAL NUMBER OF DAYS FROM THE END OF A YEAR A.D. POR TWO

Jam. | Feb, | Mareh. | April

Jan, | Feb. | March. | April | May.
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TABLE XL
LATITUDES AND LONGITUDES OF PRINCIPAL PLACES.
aud longitudes in degrees and wimwtes; Longitudes in minntes of fime, leing the difference in time betwern Uffain
and the place in guesiion.) ‘

This Table is based on the maps of the Grest Trigsnometrioal Survey of Indin, bui all longitudes require » ecorrestion
;ié—l'ﬂ'wh'ﬁq_ﬂ!mhthmwdhqihhnfmHltmﬂhnmr;,umd;,m‘“14'51"]

5

 To wimﬂ Ujjnin mean time, as fonnd by the previons Tables, into loeal mesn time, ndd to or subtret feom the farmer
s of Idigitnde of the place in question, as indicated by the sign of plus or mimas in this Tuble,
—
Long.
N Long B : Long.
fom | tpeais NAME or PLACE. ¥ o8

Latitude. | Groenmwich. minutes Latitude. | Gooonwich.

24° 86" | 72° 50' | — 12 || Bombay (Gt Trig. Statiom)...| 18° 54/ | 720 5@/
100 | T80 M| 4 Broach (Bhrignkachha).......| 21° 4 | 78° @
W 1| 7Ee A | — Bunli...cootiisiioiaieass]| B52300 | 75 4B
192 4" | Tao apf 21 100 | 760 18
20® 33" | T6* 40 i 227 30' | BE° BY
267 80" | T4° 45 i — —

2o 52" [ 7R H 220 15 il 1 U
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16° 3¢ | B0° 35 (0 IR 9° 58 | 78° 18/
Congeevernm (see Kidfichl)... . - -
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A (aee Ouide).seoeee.| — e W 750 &
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[17E 1Y A T 1] 790 47
eyt e R LT L 85° &
R I LY L 88° 39/
Caassaibiaaseierend] 25O 1N J0° a8
(Bengal}..........| 25° 1" 740 57
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............... 40 || Phinn (oee Anbitwed)..oooo..| — = =
Talgmum .. ocunivns 21° 1! | 76° 88 | — 1 | Patan (ser Somudthpatan).....| — = -
J‘qprﬂqmnlh[m]n]. 2075 | TR | — O PebEIAL Lo Gea 507 19 I ge g8 | + 8
Thnal .. o] S8R E8 | TEY B8 | b 11 [ PMEAL et iiesesnanen.] 2EO 3N L (T B
JBEhpEr. i e 20208 | TEO B | — 11 | Pashawnr......oeiinie...] 846 0 | TIOWOY | — 17
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*335 |1 Bun. 2 Aag. 940 (214) 872 |2 Mon, | 26 Jume 9BE (1TT) 409 |3 Tues. | 20 May 1018 (140)
886 (6 Fri. | 28 July 947 (204) | *B73 (6 Fri. | 15 Juume VB8 (166) 410 |0 Sat. 0 May 1010 (124)
S387 |8 Tues. | 11 July 948" (198) 874 |4 Wed | 4 June OBA® (158) | *411 |4 Wal | 97 Apr. 1020% (118)
335 |l Sun 1 July 940 (1E®) 575 |1 Sun. | 94 May 0BG (144) 418 |2 Mon. | 17 Apr. 1021 (107)
380 |6 Thore | 20 Jane 950 (A71) | *376 |6 Thors | 18 May O8O0 (158) 413 |8 Fri. 0 Apr. 1022 (0)
*M0 |8 Men. | 9 June G51 (160) 377 (8 Tams. | 8 May 087 (123) || *414 |3 Tues | 20 Mar. 1083 (55)
B4l |0 Saf, | 20 May U532 (150) | *B75 |0 Sal. | 21 Apr 058* (11%) 415 |1 San. | 15 Mar 1084* (05
342 4 Wed. | 18 May 958 (135 870 |5 Thurs. | 11 Apr. 959 (101) | *416 |5 Thors. | 4 Mar. 1085 (65)
*348 |1 Bun. T May 984 (127) 850 |2 Mon, | 81 Mar. 98O0 (00) 417 |8 Toen | 22 Peb, 1028 (55
B4 (6 Fri. |27 A, 955 (U1T)| “281 |0 Fri |20 Mar V91 (TO) 415 |0 Sat. 11 Feb, 1027 (43
$45 |8 Tues | 156 Apr. 956 (108 B89 4 Wed | O Mar. 092% (60) || *410 |4 Wel | 81 Jen. 1035* (31
*B4b [0 Sat, 4 Apr. 657 (09 83 (1 Sun. | 206 Feb, 008 (57 420 (2 Mon. | 20 Jam. 1089 (20}
84T |5 Thurs, | 35 Mar. 058  (84) | 384 |5 Thygs | 15 Feb. 094 (46) 421 |6 Fri. 0 Jan 1050 (9)
*348 |2 Mon. | 14 Mar. 050 (7H) 865 |3 Toes. | & Feb. 095 (36) || *422 |8 Tess | 20 Dee 1080 (303)
$49 |0 Sat. 3 Mar. 9O0* (68) (| 880 |0 Ssk | 25 Jan. 096% (25) 423 |1 Son. | 19 Dee 1081 (a53;
350 (4 Wed. | 20 Feh. ©01 (51) 887 (6 Thurw. | 14 Jun, 997 (14 424 (5 Thurs, | 7 Dee. 1082% (42)
*851 |1 Sun. U Feb. 002 (40) B68 12 Men | B Jan. PE5 (M) || *425 |2 Mon. | 26 Nov. 1088 (330)
862 |6 Fri, 80 Jan. UBZ (A0) || =369 |0 Fri 23 Dee. 008 (35T) 426 |0 Sai 16 Nov. 1084 (220)
868 [0 Tues | 19 Jaw. 984 (1D 30 14 Wed, | 18 Dve. 999 (347 | *427 | Wed. | & Now, 1085 (408)
*354 (0 Sat. Tlm 95 [0 891 (1 San. 1 Dec. 1000* (386) | 428 |2 Mom: | 25 Ock 1086* (200)
B36 |6 Thurs, | 28 Dee. 965 (802 || *892 |5 Thurs. | 20 Nov. 1001 (824) 480 |6 Fri. | 14 Oct. 1087 @5T)
*866 (2 Mon, | 17 Dee, 906 (451) 898 (3 Tues. | 10 Wov. 1002 (814) || =480 |8 Tues. | 8 Oct 1088 (276)
#57 |0 Sk T Dee. DAT (341) 804 |0 Sat. | 30 Oct. 1003 (B0W) 431 |1 Bom. | 23 Sep. 1080 (268)
385 (4 Wed | 25 Nov. 90B* (300) || *8595 |4 Wel | 15 Dol 1004* (202) 433 |6 Thurs. | 11 Sep. 1040 (£53)
*860 |1 Sum. | 14 Nov. 900 (@18) 306 (2 Mon. B Oct, 1005 (2B1) || *433 |2 Mon. | 41 Awg 1041 (243
860 |6 Pri. 4 Rov, 070 (808) | *B0T |6 Fri. | 27 Sep, 1006 (270 434 |0 Sab. | 21 Ang. 1042 (239)
BBl (8 Tues. | 24 Owt. 971 (20T 208 |4 Wed, | 17 Sep. 1007 (200) 495 |4 Wel, | 10 Ang 1043 (288)
*368 |0 Sak. | 12 Oet. 07E* (286) 599 (1 Sun, 5 Sep. 1008% (140) || *436 |1 San. | 20 July 1044* (@11)
358 |6 Thors | 2 Oct. 870 375) [ 40 |6 Thure, | 25 Ang, 1000 (287) 487 |0 P 10 July 1045 (200
304 |2 Mon. | 21 Sep. 974 (264) | 401 |3 Toex |15 Aug. 1010 (227) || *488 (3 Tues. | 8 July 1046 (180)
*3065 (8 Fri. |10 Bep. 075 (253 #02 [0 Sut 4 Aug, 1011 {216) 0 |1 Sun: | 28 Jane 1047 (179)
866 |4 Wel. | 80 Aog. 076% (243) || 408 (4 Wed. | 28 July 1012% (205) 440 |5 Thurs. | 10 Jane 1048* (108)
*BAT (1 Sum, | 19 Aug. 07T (231 404 (2 Mon. | 18 July 1018 {194) || %441 |2 Mon | 5 Jupe 1040 (156)
308 6 Fri. | 0 Aug 005 (1) a0 |6 Fri | 2July 1004 (83) | 442 Josw |26 May 1050 (148)
469 13 Toes. | 20 July 070 (210) | *408 |3 Tues. | 21 June 1015 (179 443 |4 Wed. | 16 May 1051 (183)

[*ﬂn 0 Bal. | 17 July 980 (109) 407 |1 Sun. | 10 June 1016% (102) || *444 |1 Sun 3 May 1062* (124)
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THE MUHAMMADAN CALENDAR.

TABLE XVI (coxrvueny

INITIAL DAYS OF MUHAMMADAN YHARS OF THE HIJRA,
NB, I Aserisks indicale Leap-years.
. Up to Hipra 1105 inclusive, the A.D, dutes are Old Siyle.

Hijr Commeneement of the year. Hijra Commeneement of the year. Hijra Commoncement of the vear.
A [Weakiay, Date AD. TG IWaakiay. Date AD, I Iwesking. Date A.D.
¥ ¥ Ny
1 a 3 1 2 H r 1 2 3
|
45 |8 Fri. 23 Apr. 1058 (113) 462 | Fri 16 Mar. 1088 (75) || &10 |0 Sai 7 Feb. 1125 (38)
pr )
*446 |8 Tnes. | 12 Apr. 1054 (102) 483 |4 Wed 6 Mar. 1090  (B5) II *520 14 Wed. | 37 Jun, 1126 (37)
W7 (1 Son. 2 Apr. 1065 (09) 484 |l Sunm. 28 Feb, 1081 (54) | 581 |2 Mon. | 17 Jam. 1127 (17)
448 |5 Thuors. | 21 Mar. 1068* (81} *#85 |6 Thurs | 12 Feb. 1092* [43) 522 [6 Fri 8 Jan. 1125* (B)
440 |2 Moo, | 10 Mer 1067 (80) 4586 13 Tuoes 1 Feb. 1098 (32) *523 |3 Tues. | 26 Dec. 1125 (B60)
450 [0 Sai 28 Feb. 1058 (50) *487 |0 Sak 21 Jan. 1004 (1) 524 |1 Sunm. 156 Dec. 1129 (340)
#51 (4 Wed. | 17 Feb. 1050  (48) 488 |6 Thure | 11 Jam, 10685 {11) 525 |5 Thurs. | 4 Dee 1130 (348)
452 |1 San. 6 Feb. 1000* ([37) 480 (8 Mun. | 81 Dee 1095 (365) *330 |2 Mon. | 28 Nev 1181 (380)
458 |8 Fri 26 Jam, 1081  (26) 00 (A8 Pri 19 Dee. 1006* (354) | 527 |0 Sat. 12 Nov. 1132* (517)
464 | Toes, | 16 Jan, 1082 (15 491 |4 Wed 9 Des. 1097 (347) l 528 |4 Wal 1 Moy, 1133 (30G)
*455 |0 Sat. 4 Jan. 1063 (4) 4492 |1 San. 28 Nov. 1008 (338) 529 (2 Myn. | 22 Oct 1134 (295)
4568 |5 Thurs, | 256 Dee. 1068 (359 *408 |6 Thare, | 1T Nov. 1000 (321) 530 |6 Fri. 11 Oct. 1135  (254)
457 |2 Mom. | 18 Des, 1064* (348) 484 18 Tuoes, i Nov. 1100* (311) *681 |8 Toes | 20 Sep, 1136* (27H)
458 |0 Sat. 4 Dec, 1065 (38T) 405 '|I'I Snt. 20 Oot. 1101 (209) 632 |1 Sun. 19 Sep. 1137 (262
450 [4 Wel | 22 Nov. 1066 (828) e 4 Wad 16 Oet. 1102 (28E) 38 |6 Thors 8 Sop, 1138  (251)
4680 |1 Sum. 11 Nor. 1067 (316) 487 |2 Moo, 5 Ock. 1108 (278 | *534 |2 Mon, | 28 Awp 11830 (2404
401 |6 Fri. 31 Oet. 1068* (305) || *A0R |6 Fri 23 Sep. 1104* (367) G35 |0 Sat 1T Aug. 1140% (230)
482 (B Tues. | 20 Oet. 1000 (2083) 499 |4 Wl 183 Sep. 1106 [256) *H36 |4 Wed. 8 Aug. 1141 (21B)
483 |0 Sab § Oet. 1070 (282) 500 |1 Sun 2 Sep, 1108 (245) | 687 [2 Mon. | 27 July 1142 (208)
404 |6 Thurs. | 20 Sep. 1071 (2378) *501 & Thors. | 22 Aug 1107 (234) 535 (B Fr. 16 July 1148 (197)
406 (2 Mon, | 17 Bep. 1072 (261) 502 |8 Toew | 11 Ang. 1108* (234) 380 |3 Taes & July 1144* (158)
466 |6 Fr fi Bep. 1073 (340) O3 |0 Bak &1 July 1100 (@) @40 |1 Sun. 24 June 1146 (175}
67 (4 Wed. | 27 Aug. 1074 (230) 504 |4 Wed 20 July 1110 (201} 241 |6 Thurs. | 13 Juoe 1146 (164)
*488  |1-Ban. 16 Aug. 1075 (228) 06 (2 Mon 10 July 1111 (181 | *542 |2 Mon. 2 June 1147 (158)
409 |6 Pr. § Aug. 1076* (218) 508 |6 Fri 23 June 1112* (1800 | 543 |0 Bat. 2 Muy 1148* (148)
470 |3 Tues, | 25 Joly 1077 (206 0T (4 Wed 18 June 1118 (160) 844 |4 Wed. | 11 May 1149 (131)
*471 |0 Sat. 14 July 1078 (185) 608 |1 Sun. 7 Jume 1114 (158) *545 |1 Sun. 30 Apr. 1150 (120)
P
478 (6 Thurs. | 4 July 1079 (186} *500 |5 Thures, | 27 May 1116 (147) G486 (8 Fri 20 Apr. 1151  (110)
|
478 |2 Mon., | 22 Jume 1060° (174) 510 |8 Toes 18 May 1116 (187} *547 |3 Toe 5 Apr. 1152® (08)
pr
*4T4 |0 Fri 11 Jume 1081 (103) 511 |0 Eat 6 May 1117 (128) 48 |1 Suan. 20 Mar. 1158  (88)
475 |6 Wed. I Tume 1082 (153) *E12 4 Wed, | 24 Apr. 1118 (114) G40 |5 Thors. | 16 Mar. 1154 (7T
"§76 |1 San. 21 May 1083 (141) 613 (2 Mon. | 14 Ape. 1119 (104) || *B80 (2 Mon, 7 Mar. 1166 (68)
477 ili Fri. 10 May 1084* (181) Gl4 |6 Fri £ Apr. 1130 (D3) | G661 [0 Sat 25 Pebh. 1158* (56)
478, |8 Tuoes. | 20 Apr. 10856 (110) *515 |3 Toes, | 22 Mar. 1121  (B1) ; EE2 |4 Wed | 13 Feb. 1157 (44)
4§79 |0 Sat. I8 Apr. 1088 (108) 16 |1 Saon. 18 Mar 1122 (71y || *5563 |1 Sun 2 Feh. 1158  (33)
480 |5 Thors, | 8 Apr. 1087 (98) *517 |5 Thurs. | 1 Mar. 1183 (80) | G664 (0 Fri. 23 Jun. 1130 (28)
481 |2 Mon, | 27 Masr, 1088* (B7) 618 13 Toes. | 19 Feb. 1124* (50} || 655 |8 Tues | 12 Jan. 1160* (12)
¥
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INITIAL DAYS OF MUHAMMADAN YEARS OF mmm

- NB. i dsericks indivate Leng-gears,
ii. Up to Hijra 1165 iwclusive, the A.D, dales are Old Sigle.
ok
. Hij Commencement of the year. Hijrn Commensemint of the yonr. Hijra Ciiminenoement ol the yeur,
T [Woekiday. Dute AD. YL |Woekiday. Date A.D. THE IWeekiay. Date AD,
I 1 2 3 1 2 3 1 a 3
I | s556 |0 Sut. | 31 Dee, 1100* (308) 508 |1 Sum. | 24 Now, 1106* (320) || 680 (2 Mon, | 15 Der 1232* (208
857 |8 Thure | 21 Dee. 1181 (855) || *504 |6 Thues | 13 Nev. 1197 (3I7) 681 |6 Fou 7 Dot 1283 (2850)
o556 |2 Mon | 10 Dee. 1162 (844) || 555 |8 Tues. | 3 Nov. 11958 (907) || 852 {8 Tues. | 96 Sep. 1234 (280)
Eid [0St | 30 Moy, 1163 (834) || *506 [0 Sat. | 28 Oct 1109 (206) || 633 |1 Sun. | 16 Sep. 1235 (250}
560 |4 Wel. | 18 Nov. 1164* (325) BT |5 Thers | 12 Oct. 1200% (286) || 634 |5 Thurs, | 4 Sep. 1236% (245)
581 |1 Sum, 7 Now, 1165 (311) OS2 Mum, 1 Oct. 1201 (274) 088 (2 Mon, | 34 Ang. 1237 (286)
368 |0 i | 25 Oet, 1166 (301) | *509 (6 Pri. | 20 Scp. 1202 (208) | 686 [0 Sat. | 14 Aug 1338 (225)
B |9 Toes | 17 Oct. 1187 (200) | 60D |4 Wed. | 10 Sep. 1203 (388) || *837 (4 Wed. | 3 Ang. 1239 (#15)
*564 [0 Sal 5 Oct 1168° (279) || 601 [0 Sum. | 29 Aug, 1204% (242) || 038 2 Men. | 38 July 1240% (205}
BO5 |5 Thurs | 25 Sep. 1108 (208) [ *602 |5 Thure. | 18 Aug. 1206 (280) | ©80 |0 Fri. | 12 July 1241 (158
*5B6 (2 Mon | 18 Sep. 1170 (257) | 602 |8 Tues | 8 Aug, 12060 (220) || *040 |8 Tuei | I July 1242 (163)
567 |0 Sat. 4 Sep, LTI (24T) 604 [0 'Swt. | 28 July 1207 (209) || 641 |1 Som. | 21 June 1243 (172)
506 |4 Wed. | 23 Aug 1172* (286) | *005 |4 Wed. | 18 July 1208% (108) | 042 |8 Thurs. | 9 June 1244° (181)
=560 1 Sun. | 12 Ang 1178 (224) 006 |2 Mon 6 July 1209 (I87) || =043 (2 Moo, | 20 May 1245 (149)
570 |6 Fri 2 Ang 174 (214) | *607 |0 Fri | 26 Jume 1210 (176) Bs4 [0 Bal | 19 May 1246 (189)
. 571 8 Tues. | 23 July 1176 (208) | 005 |¢ Wed | 15 Jume 1211 (166) | 845 |4 Wed. | & May 1247 (128)
i *572 [0 Sot. . | 10 July 1176 (192) || 600 |1 Sun. | 8 June 1212° (156) || *646 |1 Sun. | 86 Apr. 12:8% {117)
- 578 |5 Thors, | 80 June 1177 (181) || *610 {6 Thurs. | 98 May 1213 (148) | 647 |6 Fri. | 16 Ape 1340 (100)
v 574 |2 Mou. | 19 Jume 1178 (170) | 011 |3 Tues | I8 May 1214 (i83) || *648 |3 Tues | & Apr. 1350 (V5)
| *575 |6 Pri & Jime 1170 (159) | 612 [0 Sm 2 May 1215 (122) | 649 |1 Sem. | 26 Mar. 1351  (85)
] 576 |4 Wel. | 28 May 1180% (149) | *618 ¢ Wed, | 20 Apr. 1910* (111) | 650 |5 Thees. | 14 Mar. 1352* (74)
' =577 |0 Sam. | 17 May 1181 (137 614 {2 Man, | 10 Ape. 1207 (100) || #6501 (2 Mon | 8 Mar 1253 (63)
3 8 Pri 7 Msy 1182 (127) | 615 |6 Fri | 80 Mae 1118 (89) | 632 [0 Sar | 21 Peb. 12384 (33)
Tnes. | 246 Apr. 1188 (116) || *616 |8 Toew | 10 Mar 1918 (78) || 638 |4 Wel, | 10 Feb 1255 (41)
D St |14 Apr. 1184* (105) || 617 |1 San. | B Mar. 1290* (68) | *654 {1 Sun. | 30 Jeu. 1256* (I0)
Thurs. | 4 Apr. 1185 {04 || *615 5 Thurs. | 95 Veb 1821 (56) | @56 |6 Pri | 18 Jan. 1257 (18)
Mon. | 94 Mar. 1186 (58) | 810 |3 Tues | 15 Feb. 1222 (40) | 658 |8 Tuew | 6 Jun. 1258 (8)
% Fri. | 13 Mar, 1167  (78) || 620 |0 Sat. 4 Feb. 1223 (85) || 657 [1 Sun. | 20 Dee 1258 (303)
Wed. | 8 Mar. 1185* (B2) || *821 |4 Wed. | 04 Jam, 1834 (24) 658 |5 Thue. | 18 Dec. 1250 (352}
San. | 19 Peln 1180 (B} 822 |8 Mou. | 18 Jun. 1285 (18) || *AG9 | Mon. | 6 Dee 1260% (341)
b Thurs, | 8 Feb. 1100 (39} | 623 |6 Pri. 2 Jan, 1226 (2 (| ee0 [0Sk | 28 Nov, 1201 (320)
Tues, | 29 Jan, J101  (20) | %624 % Tues | 22 Dee. 1230 (956) 861 (4 Wed. | 15 Now. 1262 (319)
fat |15 daw. 118* (15) B35 |l Son. | 12 Dec. 1237 (846) || *642 |l Sam, 4 Nov, 1203 (308)
Thure. | 7 Jun. 1198 (7) | 626 (5 Thars. | 80 Nov, 1328 (348) 863 |8 Fri. | 24 Ot 1264° (295)
Mon. | 27 Dec, 1198 (861) | 027 |8 Tues. | 30 Nov. 1220 (324) | 084 |5 Taea. | 18 Oct. 1265 (256)
Fri, |16 Deo. 1104 (350) | 625 |0 Sas. | O Nov.1230 (313) | *685 [0 Se. | 8 Oet. 1266 (275)
Wod | 6 Dec. 1106 (340) | *620 |4 Wel | 89 Oct. 1281 (302) | 688 |5 Thurs | 22 Bep, 1267 (205)
E. a.‘l....l. L & - e k- N | s _._-_. -—..‘.l.:l--_
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"TABLE XVL ownsum)

INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA.
NB. i deberisks indicale Loup-yoare,

il. Up lo Higre 1165 inclusive, the A.D. daler are Old Style,

;| M- Commenerment of the yenr. Hin Commencement of the yesr, Hijn Commeneement of the year,
I"""" Wockiny. Date AT Y5 Weekiy. Date AD. TWEL Weakday. Date A, !
- '|Il 1 3 a 1 2 a l 1 a 3
; *BaT I: Mosi, | 10 Sep. 1208* (254) 704 |3 Toen. | & Aog 1804% (217) (| *741 (8 Tues. | 27 June T840* (1TH)
| gos losat |21 Aug 1200 (243)|| 705 [0sat. | 24 July 1805 (205 | 742 |1 Som | 17 June 1341 (168) |
J 008 |6 Wel | 20 Aug 1270 (282) | *706 |4 Wed. | 18 July 1806 (104) | 748 {5 Thurs | 6 Juue 1348 (157) :
| %670 [ 8un. | 9 Aug 1271 (221) || 707 |2 Mon | 8 July 1307 (184) | 744 (2 Mon. | 26 May 1348 (146) .
671 0 Pri | 20 July 1372% @11) || 708 |6 Fri. | 21 June 1308% (17%) | 745 [0 Sar | 15 May 1344° (130) i
672 8 Tee |18 July 1273 (109 || 709 |6 Wed | 11 Jume 1309 (162) | o7an o wed | 4 May 1843 (184) 4
Peps losi | Ty io7s (ssy || 710 [1Sen |81 May 1810 (81| 747 [2 Men. | 24 Ape 1846 (104) .
' BT (b Thors, | 27 Juoe 1276 (178) | *701 |56 Thors | 20 May 1911 (140) | 748 |6 Fri. | 18 Apr. 1847 (108) :
Il 675 2 Mon. [ 15 June 1276° (167) || 712 |8 Tues | O May 18120 190) | 749 |3 Tuen | 1 Apr. 1348 (99)
o070 0 Fxi | 4JunedET? (185) || TIS [0 Sat |95 Apr 1813 (U18)| 750 fI Sen |22 Mar 1340 (8) 1
© 697 | Wed. | 2 May 1975 (148) || *Ti4 [+ Wed. |17 Apr. 1818 (107) | 781 (3 Thum. | 11 Mar 1850 (70)
678 [l Sen |24 May 1279 (184) || 715 |2 Mom | 7 Apr. 1815 (97) | 752 [2 Mon. | 28 Peb. 1381 (50
670 [0 Pri | 8 May 1250% (124) || =716 6 Pri | 26 Mar. 1816 (86) | 753 [0 Set. | 18 Veb. 1358 (40) |
080 8 Tues | 22 Ape 1281 (112) | TIT |6 Wel, |16 Mar. 1817 (75) | 754 | Wel. | 6 Feb, 1333 (3) L
w881 [0 Sat | 11 Ape. 1262 101) | 718 [0 Sun. | 5 Mar 1818 (64) | *755 |1 Son. | 26 Jas. 1354  (26) _
682 |5 Thurs | 1 Apr. 1988 (91) | *710 |5 Thars | 23 Peb 1819 (53) | 756 |6 Fri. | 18 Jan. 1385 (16) !
| 688 (2 Mon. | 2 Mor. 1384* (80) | 720 (8 Tues | 12 Feb. 1880 (43) | 707 |8 Tues | 5 Jan 1856 (3 “
w84 6P | UM 1285 o8yl 791 [0S |90 Jem 1821 (31| 758 |1 Sun | €5 Dee. 1856% (360) :
© 885 [MWed. | 27 Feb 1286 (88) || 722 |4 Wed. |20 Jun 1822 (200 || 750 |5 Thurs | 14 Dec 1857 (348) .
: 656 (1 Sum. | 16 Feb. 1257 (47) || 758 |2 Mon. |10 Jun 1828 0y | 760 |2 Mon®| 3 Dee. 1358 (387) !
| 687 |6 ¥ | 6 Feb. 1288 (37) || 724 |6 Fri. | 50 Dee. 18935 ($84) | 751 [0 Sat. | 23 Nev. 1850 (327)
| 685 (3 Tuen |26 Jaw 12850 (35) | 725 |8 Tues |18 Dee 1824* (358 || 762 |4 Wel. |11 Nov. 1300° (318) |
C %680 (D Sat | 14 Jun 12390 (14) | 726 |1 Sun | 8 Dec. 1395° (343) | +783 [1 Sun. | 81 Oct. 1361 (304 y
| 090 |5 Thum. | 4Jam. 1201 (4 | =727 |5 Thun | 97 Nov. 1320 (as1) || 7os |6 Fe. | 21 Ot 1362 (294) i
| 691 2 Mon | 24 Dec 1201 (358) | 728 (8 Tmes | 17 Nov. 1887 (321) || 765 |3 Tues. | 10 et 1888 (289)
Lego2 [0 Pri |12 Dee 1208% (347) | 720 [0 Sat. | 5 Now. 1328% (310) || 706 [0 Sat | 98 Sep. 1384* (279) g
I 098 | Wed | 2 Dec. 1208 (388) | *780 |6 Wed | 25 Oct 1820 (298) || 767 |5 Thurs | 18 Sep. 18856 (261)
1 6os |1 osun |21 Now. 1994 (325 | 781 2 Mou |16 Oct. 1380 (288) | 768 |2 Mon. | 7 Sep. 1366 (250)
#0905 |6 Thurs. | 10 Now. 1205 (814) | 782 |6 ¥, 4 Oet. 1080 @77 (| 700 |0 Set | 28 Avg 1987 (24D)
066 3 Tues. | 30 Oct. 1206* (304) || *788 |8 Tues. | 22 Sep. 1883 (268) | 770 |4 Wed | 16 Ang. 1868* (329) R
L oge7 [0S |19 Oct. 1207 (202) | 784 [1 Sun |12 Sep. 1888 285 || 771 |1 Sun. | 5 Aug 1369 (217) 1.
098 5 Thurs. | O Oct 1208 (282) | 786 (5 Thums | 1 Sep. 1834 (244) | 772 [6 . | 96 July 1870 (207)
1699 {2 Mon. | 28 Sep. 1200 (271) | 786 |2 Mom, | 91 Aug. 1835 (283) | 778 |8 Tues |15 July 1871 (108)
%700 |0 Fri. | 10 Sep. 1800% (260) || 737 [0 Sat. | 10 Aug 1338% {228) || *774 [0 Sk 8 July, 1872* (185) :
0L |4 Wed. | 6 Sep. 1301 (240) | *T88 4 Wed | 80 July 1387 (211) | 790 5 Thurs | 23 Jume 1878 (173
702 {1 Sun, | 26 Ang 1302 (288) | 789 |2 Mon. | 20 July 1885 (201) || *776 [0 Mon. | 12 June 1374 (168)
%708 (5 Thum. | 15 Aeg 1308 (237) | 740 [6 ¥ | 0 dulg 1m0 (oo | 7 In Sat. | 2 June 1875 (159)
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NB i Acferisks indicals Leap-yoars. :
ii. Up to Migra 1165 iaclmnine, the A0, dodes are Old Style.

e e
Commenmement of the yoar, Hijrs Commensement of the year ijra Communcemeat of the year,
Date A D, L Weskiay, Date A D, T NFeskiay. Daie AT,
a 1 2 3 |I 1 2 3
21 May 1876* (148) | *B15 |4 Wel | 13 Apr 1412* (104} | B52 5 Tham | 7 Mar 1445% (67)
10 May 1377 (180 Bl6 |2 Mow | 83 Ape 1413 (033 | *8E3 t Mon. | 24 Feb, 1840 - {303)
30 Apr. 1378 (120) | =817 |6 Fri. | 2% Mar 1414 (39) 854 rum 14 Feb. 1450  (45)
19 Apr. 1379 (109 BI& |4 Wed. |18 Mar. 1415 (73) || 885 |4 Wel. | 8 Feb 1451 (34)
7 Apr. 1350% (98} §19 |1 Sum | Mar. 1416% (81} || *850 |1 Sun. | €3 Fam. Q1452° (28)
85 Mar. 1851 (8T) || *520 |5 Thum. | 18 Feb. 1417  (a9) || 887 |6 Pri | 12 Jum, 1453 (1)
17 Mar. 1882 (70) §31 |3 Toes. | & Febe 1415  (89) || *555 |4 Toes. | 1 Jum, 1454 ()
6 Mar, 1883 (83) §22 [0 Sat. | 28 Jan, 1418 (28) B30 |1 Suw. | 22 Dec, 1454 (356)
24 Febo 1354* (55) | 623 |4 Wel. | 17 Jam. 1420° m:,] B00 |5 Thurw | 1} Dec 14565 (345)
12 Veb, 1385  (43) B4 (2 Mon 6 Jan. 1421  (6) || *801 |2 Man. | 20 New 1450% (334)
£ Feb, 1386 (3 B85 |0 Fr., | 20 Dee, 1421 (300 B02 |0 Sat. | 19 Nov. 1457 (329)
28 Jan. 18387 (209 || 626 |3 Tnes | 15 Dee. 1422 (349) B63 |4 Wel. | B Nov. 1458  (318)
11 Jun. 1385% (11) 827 |1 Sm 5 Dec 14239 (339) | *BB4 |1 San. | 28 Oet 1480 (801)
81 Dec, 1388 (360) || *BES |5 Thuew | 23 Nov, 1424% (895) BE3 |6 Prii | 17 Oct. 1400° (281)
20 Dee. 1080 (354) || 5290 % Tuesw | 10 Now. 1485 (817) || *B86 |3 Toes, | 0 Ock 1481 (279)
0 Dee 1800 (349) B30 |0 Sat 2 Nov, 1426 (806) | %67 |1 Sen. | 20 Sep, 1462 (289
20 Now. H01' (333) || +831 |48 Wal | 22 Oct. 1427 (395) 855 |6 Thurs. | 15 Sep 1443  (255)
17 Nov. 1802+ (a2 582 |2 Moo, | 11 Oct 1425% (285) || "800 [2 Man. | 3 Sep. 1464* (247)
6 Now. 1808 (@10 B2 (8 Fri | 80 Sep, 142y (278) || 570 [0 Sat. | 84 Ang MeS5  (388)
27 Bot 18604 (300) | *B34 |8 Tom. | 19 Sep. 1430 (262 BTL |4 Wed, | 18 Aug 1408 (225)
10 Ot 1395 (250) 45 |1 Son. 0 Sep. 1431 (259 | *872 |1 Sen. 2 Ang. 1467 (214)
B Oct. 1306* (270} ' SRAG |3 Thurs, | 28 Aug T4REY (241) B8 |6 P | 22 July L405° (204)
24 Sep. 18507 (26T) RT |8 Tues, | 18 Aug 1483 (230) | 874 |8 Tues | 11 July 1409 (193)
13 Sep. 1308 (256 Bis [0 Sab T Aug. 1484 (@19 || *875 [0 Seb 80 June 1470 (151}
§ Sep. 1860 (244) || %530 |4 Wed. | 87 Joly 1435 (208 BT |5 Thars | 20 Juse 1471 {171}
22 Ang. 1400 [235) B40 12 Mum. | 10 July 1438° {185) || =877 Mou, § June 1472* (100)
11 Ang 1401 (323 | B4l |6 Fa 5 July 1437 (188) || 78 |0 Sat | 20 May 1478 (140)
L Aug 1402 (215) || *B42 |8 Toes | 94 Jume 1485 (176) || 87U |4 Wel. | 18 May 1474 (138}
21 July 1408 (202) || 848 |1 Sun, | 14 June 1400 (185) || #6880 (1 Sen. | 7 May 1475 (1237)
10 July 144° (192) B44 |5 Thurs | 2 Jume 1440° (154) | H81 |0 Fri. | 20 Apr. 1476° (117)
20 June 1403 (1809 | °*B45 2 Mon. | 29 May 1441 (142) | 632 |8 Tues | 15 Apr. 1477 (108)
16 Jume 1406 (169 B4 [0 Sat. | 12 May 1442 (1852) || *883 [ Sab 4 Apr. 1478 (34)
8 Junc 1407 (160) || *B47 [4 Wed | 1 May 1443 (121) | B84 (6 Thum, | 86 Mar. 1470 (34)
BT May 1408° (145) | B4s iﬂ Mon, | 20 Apr. 144* (111) | 885 |8 Mon. | 18 Mar. 1480° (19
10 May 1400 (136) | 840 |6 Thors | © Apr. 1445  (0y || *88@ [0 Fri 2 Mar, 1481 (81)
6 May 1410 (120) || *850 |8 Tees | 20 Mar. 1446 (35) | 887 |4 Wel | 20 Feb. 1482 (5))
.| 25 Ape. 1611 (115) 851 |1 Sum. | 19 Mar. 1847 (78) | “888 |1 Sun. D Feb, 1483 (80}
e = ——
[l - T,
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TABLE XVL (covmsuen)

INITIAL DAYS OF MUHAMMADAN YEARS OF THE HIJRA

Ccxxiii

N.B. i Aeteriske indigate Leapyears,
ii. Up to Hijra 1186 iaclusive, dhe A.D. datex are O0 Siyle, i
— T
Commeneement of the year. Hijrn Commenesment of the year. Hijra Commencement of the year
Weekilny. Date A.D, TORE IWeskiny. Date A.D. il T IWodkiay, Date A,
2 3 | 1 2 3 | 1 2 3
30 Jan. 1484% (30} | 926 |6 Pri. | 23 De. 1519 (387) | 063 !nm 16 Nov, 1655 (820)
18 Jan. 1488 (15) 027 |4 Wel | 12 Dee. 1520% (347) || 904 '|4 Wed., 4 Nov. 15507 (B09)
T Jan, 1486 Wi $28 |1 Ben. 1 Dec. 1581 [3835) *gfs |1 Sun. 24 Oct. 1557 (29T}
88 Dec. 1436 (363 || *020 |5 Thoms | 20 Nov. 1532 (324) 966 |6 Fri. | 14 Ot 1565 (287
17 Dee. 1487 (381 930 |® Tées. | 10 Nov. 1588 (314) || *D6T |8 Tues | 3 Oet 15508 (276)
5 Dee, 1458 (B40) P31 [0 Sat | 29 Oet 1624° (303) 908 (1 Som. 2 Bep. 16A0* (260)
25 Nov. 1480 (320) || *082 |t Wed |18 Oet 1525 (291) | 909 |5 Thurs. | 11 Sep. 1061 (254)
14 Wov. 1490 (915) 983 [2 Mon. | 8 Oct. 1526 (281) | *970 |2 Mon. | 81 Awg. 1562 (248)
& Nov. 1491 (@08) || 93 o Pri |27 Sep 1527 (270) [ 971 f0Set. |91 Aug. 1303 (@8
23 Ocl 1408% (267 || *985 |8 Tues | 15 Sep. 1528% (259) 972 |6 Wed. | 9 Aug. 1564* {228
12 Qe 1408 (285) 986 {1 Sum. 5 Sep. 1520 (248) | *978 |1 Sun. | 20 July 15656 (210
2 Oct. 1494 (876) | *087 6 Thus. | 25 Aug. 1530 (247) 974 |8 Pri.. |19 Jaly 1508 (@00)
21 Sep. 1480 (204) I 035 |8 Toes, | 15 Ang. 1581 (287) 975 |8 Toesx & July 15687 (15§
0 Sep. 1496 (258) || 939 |0 Sab 3 Amg. 1582* (216) || *876 [0 Sat. | 90 June 1588 (178)
80 Aung. 1407 (@42) | *040 |4 Wed. | 23 July 1533 (204) ] 977 |6 Thurs | 16 Juoe 1560 (187)
10 Ane 1488 (281 D41 (2 Mow. | 19 July 1634 (10w || *978 |8 Mon. | & Jume LGT0 (158
§ Amg. 1409 (220) 942 |6 Fri 2 July 1535 (183) 1| 070 |0 Sat. 26 May 1671 (146)
28 July 1500° (210) | =948 |3 Tues, | 20 June 1536* (172) PED |6 Wed | 14 Muy 1572% (1385)
17 July 1501 (108) | 944 |1 Som | 10 Junc 1537 (161) | *951 {1 Sun. 8 May 1578 (123
7 July 1502 (188) 045 |5 Tham. | 30 May 1588 (150) || 952 [0 Fri, | 28 Ape. 1674 (L18)
3 Jupe 1508 (77 || *946 |2 Mon. | 10 May 1589 (189) | 953 |1 Tee |12 Ape 1575 (108)
14 June 1504% (106) || 94T |0 Sat 8 May 1540° (129) || *984 |0 Sat. | 81 Man 1570% (91)
& Juno 1505 (165) || *948 4 Wed. | 27 Ape. 1541 (117) 885 |6 Thore | 81 Mar. 1577 (B0)
24 May 1606 (144) | 949 (2 Mon. |17 Apr. 1548 (07) | *956 |2 Mon. |10 Mar 1678 (89)
18 May 1507 (18§ 950 |0 Fri. 6 Apr. 1543 (90) 987 |0 Sat. | 98 Feb. 1370  (50)
2 May 1308% (128) | *951 |8 Tues. | 25 Mur. 1544* (85) BHS (& Wed | 17 Feb. 1G80% ()
| 21 Ape. 1509 (111) gsa |1 Sgn. | 15 Mue. 1645 (T4) | 2889 {1 Sun 5 Feb. 1551 (36)
| 10 Ape, 1510 (L0M) 969 |5 Thors, | & Mar. 1546 (89) D00 |6 Pri. | 28 Jun. 15827 28)
I 81 Mar. 1611 (90) || 954 |2 Mon. | 21 Feb, 1547 (52) 001 |3 Tues | 15 Jon. 1388 (1)
| 19 Mar, 1812* (70) 955 [0 Sat. | 11 Feb 1548* (43 | P02 D Sar & Jan, 1584% (4)
D Mar. 1618 (65)( *660 |4 Wel |30 Jan 1549 (30 998 |5 Thurs | 24 Dec. 1654 (858)
| 20 Feb. 1614 (57) 657 |2 Mon | 20 Jam 1380 (20) 904 |2 Mon. | 13 Dee 1885 (347)
15 Feb. 1516 (@) || 958 |6 Fri 0 Jan, 1851 (B || *095 |6 Fri 2 Dec. 1680 (380)
5 Feb. 1516° (36 || *050 |3 Tuew | 20 Dee. 1651 (S68) D96 {4 Wedo | 22 Nov. 1087 (B26
f 94 Jan. 1517 (@) || 960 |1 Sun. | 18 Dee. 1552* @5%) || 997 |1 Sus. | 10 Now. 1888 (815)
I8 Jan. 1515 (18) 91 |5 Thurs. | 7 Dec 1558 (B41) D98 |0 e | 81 Cet 1558 [304)
’ § Jan. 16519 (3 || 062 |2 Mon. | 20 Nov. 1554 (330) 090 {8 Tues. | 20 Ot 1680 (208)

; ﬁlhmtnbﬂrmumurﬁurﬂuiﬂm Styln was introdoeed from Ocfober 5th 1582 A D. snd the year 1700
avl

VEAr,

from Hijrm 991 te Hijra 1111 inelusive, and 1

the above Table are however for English reckoning, wherm the New Style

s?.hhhi 17a2 Jl..]:lI For the initinl dutes of the H.dufm therefore, in the furmer countries, add 10 days
days from Hijrs 1112 to Hijea 1168 ineclosive,
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THE INDIAN CALENDAR.
TABLE XVL (coxmivuen)

INITIAL DAYS OF MUHAMMADAN YEARS OF THE HITRA
KB, i. Asterisks ndicele Lenp-yeurs,
ii. Up te Hijra 1165 fadunve, (ke 4.1, dates are Old Siple,

1
Hijra Commeneement of the ymr. || Hijra Commeneement of the year. Hijra Commencement of the year,
YL Weskilar. Date A.D. YOO W esiobay. Date A, THE IWoekiay, Date AD,
1 2 3 | 1 2 3 1 2 3 .
1000 |0 Sat. 9 Oct. 1601 (2853 18T |1 Sau 2 Sep. 1627 (2456) ! *1074 |l San 26 July 1664 ﬂﬂ'ﬂ‘ "
1001 |6 Thurs. | 8 Sep, 1502 (373 | 1088 Ir Thors, | 21 Aug. 1628% 234) | 1075 (6 Fri. [ 16 Jaly 1664% (107
1002 |2 Mow. | 17 Sep. 1693 (260) | 1080 |3 Tues. | 11 Aug. 1620 (@2 || *1076 (3 Tues. | 4 July 1665 (158)
“1003 |6 Fri. G- Bep. 1604 (240) II 1040 |0 Sat. 81 July 1680 @1 1077 |1 San. | 24 Jume 10808 (175)
1008 |4 Wed. | 27 Aug. 1505 (289) || "1041 |4 Wed. | 20 July 1881 (201) 1778 |6 Thars, | 14 June 1087 (104)
1005 |1 Swen. 16 Ang. 1508* (22%) 1042 |2 Mon, 9 July l032= (101) | *1079 |2 Mow, 1 Juue 1665= (158 l
*1006 O Thor. | 4 Aue 1687 (216 1048 |6 Fri. 28 June 1883 (179) 1080 |0 Sat. 32 May 1009 (142) |
1007 |8 Tues, | 23 July 1508 (204) || *1044 |4 Toes. | 17 June 1634 (108 1081 W Wal | 11 May 1670 (181)
*1008 |0 Sat. 14 July 1580 (196} 45 (1 Sun. ¥ Jone 1685 (158) || *1082 |1 Sam, B0 Apr. 1671 (120
1009 |5 Thors, | 8 July 18600* (185) | "1048 |6 Thers | 26 May 16306% (147) 1083 16 Pri. 19 Apr. 1672* [110)
1010 |2 Mon, | 23 June 1601 (178) || 1047 (8 Toes | 16 May 1687 (186) || 1084 |3 Tue | § Ape. 1673 (95)
*1011 |6 Fri. 11 Jume 1802 (183 1048 |0 Sat. i May 1688 (125) [| *1085 |0 Sat. £5 Mar. 1874 {8T)
1012 |4 Wed. | 1 June 1003 (152) | *1040 |4 Wel | 24 Apr. 1630 (114) | 1066 |5 Thurs. | 18 Mar. 1075 (79)
1013 |1 Son, 20 May 1604* [141) 1050 (2 Men. | 18 Apr, 1040% (104) | *1087 (2 Mon 6 Mar, 1076
*i014 |6 Thups. | O May 1805 (130 1061 |6 Pr. £ Apr, 1841 (0 1088 |0 Sal 24 Feb. 1077
1018 (8 Toes. | 20 Apr. 1606 (119) || *1052 |3 Tues 22 Mar, 1842 (81) 1069 |4 Wal, 14 Feb. 1878
*1018 |0 Sat. 18 Apre. 1607 (108} 10683 |1 Sun. £ Mar. 16438 (71 | *1000 {1 Son. 2 Feb. 1079 .:
1017 (6 Thor. | 7 Apr. 1608* (D) 1054 |5 Thors | 29 Feb, 1884* (B0} 1041 |8 Fri. 284 Jan. 1680* |
1018 (2 Mon. | 27 Mar. 1800  (38) | *1066 |2 Mon. | 17 Feb. 1645  (45) 1092 |8 Tues. | 11 Jon. 1851
*l0ie |8 Fri. 18 Mar. 1610 (75) 1068 [ Sat. 7 Feb, 1046 (U5) | *1098 |0 Sai 8] Dee. 1081 (865)
1020 |4 Wed, 6 Mur. 1611 (B5) || *1067 |4 Wed | 27 Jan. 1847 @7 1098 |6 Thurs. | 21 Dec. 1852 350
1641 |1 Sun. 24 Feb, 1012* ([@4) 1068 |8 Mon. | 17 Jan. 1645* (17 1095 (2 Mon. | 10 Deo. 1658 [044) -+
“ll’l!? & Thore | 11 Feb. 1613 (42 | 1050 & Fri. b Jam. 1040 {5) || *1000 |6 Pr 28 Nov, 1884* (3830
1023 |3 Toes. 1 Feb. 1614 (33) || *10060 |3 Tues. | 25 Dee. 1640 (359) 1087 |4 Wed. | 18 Nov, 16855 (298)
1024 |0 Sat, 21 Jan. 1615 (21) 10681 |1 Son. 15 Dee, 1650 (#40) | *1008 |1 San. T Nov. 1686 (411)
1026 4 Wed | 10 Jon. 16168% (10) 1002 |5 Thurs 4 Dee. 1651 (R08) 1008 |0 Fri. 28 Ol 1687 (301)
1038 (2 Mon. | 30 Dee. 1018* (303) || *1065 (2 Men, | 232 Nov. 1B52* (227) 1100 [38 Taes, 16 Ook. 1688* (259
*10%7 |6 Fri. 19 Dee. 1617 (Ba8) | 1064 |0 Sat 12 Nov, LG58 (3160) | *1100 |0 Sat h Oet. 1680 (@7 |
1028 |4 Wal. 9 Dee. 16158 (343) 1065 |4 Wed 1 Bov. 1664 (308) 1168 |6 Thur | 25 Sep, 1600 s
1629 |1 San. 25 Nov. 1619 (B3E) | *1066 (] Sun 2] Oet 1855 (204) 1108 (2 Mon. | L4 Sep: 1891 {957)
*10B0 (5 Thore | 16 Nov. 1620" (321) || 1047 |6 Fri 10 Oet. 1656* (284) || *1104 |68 Fri. 4 Bep. 1002* (34M)
1631 3 Toes 0 Nov. 1621 (310) || =1068 (8 Toes | 20 Bep. 1057 (373 1105 |4 Wed 28 Ang. 1008 (335
1082 [0 Sat. |20 Oct. 1022 (299) | 1060 (1 Sen. |10 Sep. 1658 (263) | *1106 |1 Sun. |12 Aug 1004 (224)
*1033 |4 Wod. | 16 Oct. 1633 (288) | 1070 (5 Thurs. | 8 Sep. 1689 (231) | 1107 |0 Pri. 2 Aug. 1006 E14)
1084 |2 Mon. | & Ocl. 1624% (278) | *1071 |2 Mon.- | 27 Aug. 1660% (240) | 1108 |3 Toe. |51 July 1606* (208)
1085 (0 Fri E1 Sep. 10625 (206) 1072 |0 Sat. 17 Amg 1841 229) | =1000 |0 Sat. 10 July 1697 {101
*1088 (0 Twes. | 18 Sep. 1020 (255) | 107a [l Wal. 8 Ang. 1602 (218 1110 |6 Thors | 30 June 1668 (181}
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. ’ TABLE XVL (covrvumn)

. INITIAL DAYS OF MUHAMMADAN YEARS OF THE HLIRA.
NB. i Aslerirkr indiente Lewp-yoars,

. ii. Up to Hijra 1165 inclusive, the A1) dates ure Old Sigle, i
Hijra Commenerment of the yesr. tlijrn Commencement of I'.‘hn yEsr, Hijra Commencement of the year, .

Fenr, ear, enr. 1

: TR Weekiay. Date A.D, P |Weektay. | Dae AD. | "™ Weekiny. Date A.D. 33

1 2 3 1 2 a | 1 2 3 :

e

In' I M1l (2 Mon. | I¥ Juse 1099 (170 1148 (3 Toes. | 18 May 1735 (183 II 1185 |8 Tues. | 16 Apr. 1771 (106 :
*1118 |5 Fri. 7 Jume 1700* (159) || 1149 [0 Set. 1 May 1738 (128 | *1186 |0 Sat 4 Apr. 1778% (U3) i

3 1118 & Wed | 258 May 1701 (148 | *2150 |4 Wed. | 20 Apr. 1737 (11} 1187 |5 Thurs, | 35 Mar, 1778 (B4) |::

- 1114 I Sen. | 17 May 1702 (187) || 1151 |2 Mon. | 10 Apr. 1788 (100) | *1188 |2 Mon. | 14 Mar. 1774 (79) <
~ 15 B Thun | 6 May 1708 (126) | 1152 (6 Fri. | 30 Mar 1780 39 | 1150 [0 Sat. | 4 Mar. 1775 (88) 'l

| 116 [BToe. | 25 Apr. 1704 (116) | *1158 |3 Tues. | 18 Mar. 1T40° (78) | 1190 |6 Wed | 21 Peb. 1770° (59) -,
*1117 |0 Sat. 14 Apr. 1706  (104) 1154 |1 Sum. 8 Mar. 1741  (87) || *1191 {1 Sow 9 Feb: 1TTT {40y "

118 |6 Thurs, | 4 Apr. 1706 (94) || 11556 (5 Thurs [ 95 Feb 1748 (56) | 1102 [8 Pri. | 30 Jan. 1778 (309
1119 2 Mon, | 24 Mar. 1707 (58) | *1156 (2 Mou. |14 Feb. 1743 (45) || 1108 3 Tues |19 Jan. 1779  (19)

*LIE0. (6 Fri, | 12 Mar, 1708% (T8 || 1167 |0 Sat. 4 Fob. 1744* (35) || *1164 |0 Sak, § Jun, 1780% (8)

121 & Wel. | 2 Mar. 1700 (61) || *1158 |4 Wed | 28 Jan. 1745 (23 || 1105 |5 Thors. | 28 Dee. 1780% (368) r
1122 |1 Ban. | 10 Feb 1710 (50) | 1159 @ Mon. | 18 Jan. 1748 (13} || *1106 |2 Mon, | 17 Des. 1781 (351)

#1128 |6 Thure | 8 Feb 1711 @0y || 1100 |6 Pei. 2Ja. 1747 (3| 1197 |0 Sat, T Dee. 1782 (341)

124 (3 Tues | 29 Jan. 1712% (29) | *1161 |3 Tues. | 22 Dec. 1747 (336) | 1196 [¢ Wel. | 26 Nov. 1783 (330) }

I 185 (08t |17 Jan. 1718 'Q7) | 1262 |1 Sen | 11 Dee. 1745% 388) || #1109 |1 Sun. | 14 Nov. 1784% (@10

*1126 (4 Wel | 6 Jan. 1714 (6 || 1163 |6 Thurs. | 50 Nov. 1749 (334) | 1200 |6 Fri. 4 Nov. 1785 (308)
1127 |2 Mon. | 37 Dee. 1714 (361) | *1184 (2 Mon. | 19 Nov. 1760 328) | 1201 |3 Tues. | 24 Oct. 1786 (297
*1128 |6 Pri. | 16 Dee. 1715 (350) || 1165 |0 Sab. 0 Nov. 1751% (01%) || *1202 [0 Sar. | 18 Oct 1787 (28)
1120 (4 Wed | 5 Dee 1710% (340) || *11688 |4 Wel. | 8 Nov. 1758% (313) | 1208 |5 Thues. | 2 Oct. 1788% (276)

1180 (1 Sun. | 24 Nov. 1717 (326) | 1167 (2 Mon. | 20 Oct. 1753 (302) | 1204 |2 Mon. | 21 Sep. 1750 (284)
I 1181 |6 Thars, | 13 Nov. 1718 (817) | 1165 |6 Pri. | 18 Oet. 1764 (201) || *1905 |6 Fri. | 10 Sep. 1700 (258)
(1182 8 Taes. | 3 Nov. ITID (307) | *1160° |3 Twes. | 7 Oct. 1765 (280) | 1206 |4 Wed | 81 Aug. 1701 (248)
1188 0Sat | 22 Oct. 1790 (206) || 1170 |1 Sun. | 20 Sep. 1756% (270) || *1207 |1 Sun. | 19 Aug. 1792 (288
*1184 |4 Wel. | 11 Oct. 1721 (284) | 1171 |6 Thurs | 15 Sep. 1757 @55 [| 1208 |6 Fri 9 Aug. 1708 (@21
1135 |3 Mon. | 1 Oet. 1722 (274) || *1172 (2 Mon. | 4 Sep. 1758 (247) | 1200 (3 Tues. |20 July 1704 (210)

| 186 0 Fri. | 20 Sep. 1728 (@68) [ 1178 [0 Sat | 25 Aug. 1789 @7 || %1210 [0 Set. | 18 July 1795 (199)
” 1187 (& Wed | 9 Sep. 1724% (@58) [| 1174 |6 Wed. | 18 Aug. 1760% 226) | 1211 |5 Thurs. | 7 July 1796 (150
] 188 |l Sun. | 39 Aug 1725 (24D) || *1175 |1 Som. | 2 Aeg 1761 (214) || 1212 (2 Mon. | 26 June 1797 Q7)

3
*I199 (6 Thors. | 18 Avg. 1726 (80) | 1176 [6 Pri | 23 July 1762 (204) | #1218 |6 Pri. | 15 Jume 1798 (168)
140 % Tues. | B Aug 1797 (220 | *1177 {3 Twes | 12 July 1763 (18%) | 1214 |4 Wel | 5 Jane 1799 (156)
H41 [0 Set. |7 Jaly 1728 @00) | 1178 1 Sen | 1 July 1764° (158) || 1215 4|1 Sun. | 95 May 1800 (145)
1142 |6 Wol | 10 July 1729 (107) || 1170 |5 Thurs | 20 June 1785 (171) || 1916 |5 Thurs, | 14 Msy 1501 (188)
1143 (3 Mon. | 6 July 1730 (I87) || *1180 |2 Mon. | © June 1786 (160) | 1217 (S Toes | 4 May 1802 (124)
144 (0 Fri. |95 Jume 1791 76) | 1181 [0 St | 80 May 1767 (150) | w1218 [0 Sar | 28 Ape. 1808 (13)
SLI45 (8 Toss. |18 June 1733° (165) | 1182 |¢ Wal | 18 May 1768% (139) | 1219 |5 Thues | 12 Ape. 1804* (109
1146 1 Son. | 8 Jame 1788 (154) | *1188 [ San. | 7 May 1760 (127) || 1220 |2 Mon | 1 Ape 1805 (u1)
1147 (6 Thars. | 98 May 1784 nu;[ Uss [6 Fri |37 Ape. 1700 (U7 | *1921 [0 e | 81 Mar 1500 (30

i

; +mhmmwmwmmw. 1752, The 9th November, 1751, in therefore an Old Stylo
dabe, and the Sth November, 1752, is s New Style one (see abave, Note 2. p. 11, Noke 1, p. 58}
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' TABLE XVI covmxvmn) i
INITIAL DAYS OF MUHAMMADAN YEARS OF THE HITRA
NB, i Asterisks indicate Leap-yeare.
. Up to Higra 1105 inciusive, the A.D. dates are Oid Siyle.
Commencement of the year, Hin | Commeneement of the year, Hijra Commencement of the year.
Weekdny.| Dute AD. T Wenkilay. Date ALD. TOUR: | Weekiay, Dsis AD.
2 3 1 2 3 1 2 a
L wee | 11 3w, 1807 o || 1255 [1 Sem. | 17 Mar. 1880 (76) || 1286 |5 Thor | 38 Mar 1871 (82)
1 Sun. | 28 Peb, 1808* (59) || *1256 |5 Thurs | 5 Mar. 1840* (85) | *1260 |2 Mon. | LI Mar 1872¢ (1)
5 Thur. | 16 Feb. 1809 (47) || 1257 |8 Tues | 28 Feb. 1841 (54) | 1200 (0 Sak 1 Mar, 1878 (60)
Toaes. | 8 Feb 1510 37) | 1258 [0 Sat. | 13 Feb. 1842 (4@ || 1291 |4 Wel |18 Feb. 1874 (49)
Sat | 26 Jan. 1811 (26) || *1259 |4 Wed | 1 Feb. 1843 (%) || *1202 [1 Sun. | 7 Peb. 1875 (35)
Thuss. | 16 Jan. 1812 (16) || 1280 (3 Mon. | 22 Jan. 1844* 23y || 1208 |6 Fri. | 28 Jan. 1876% (@8)
Mon | 4Jum 1813 (& )| 1201 (6 ¥ri. |10 Jam. 1845 0y || 1294 |3 Tues. | 16 Jam. 1877 (10)
Pri | 24 Dee 1813 (358) || #1282 |3 Tues. | 00 Dee. 1845 (804) || *1285 [0 Sai 5 Jan. 1878  (B)
Wol. | 14 Dec. 18514 (348) | 1268 |1 Sun. | 20 Dee. 1846 (354) | 1208 |5 Thurs. 20 Des. 1578 (360
Sun. | 3 Dec, 1815 (887) | 1264 |6 Thurs. | © Dee 1847 (343) || *1207 |2 Mon. | 15 Dee 1879 (849)
Thors. | @1 Nov. 1516% @26) || #1865 |2 Mon. | 27 Wov. 1845 (333 || 1208 |0 Sst. 4 Dee, 1880+ (380)
Toss. | 11 Nov. 1817 (315 | 1260 [0 Sst. |17 Nov. 1840 (321) || 1209 |4 Wed | 23 Nov. 1881 (327)
Sat. | 81 Oct. 1818 (304) | #1967 |4 Wal | & Nov. 1850 (310) || *1300 |1 Son. | 13 Nov. 1883 (316)
Wel | 20 Ot 1819 (@08 | 1268 |2 Mom. |27 Oct. 1851 (300) || 1801 |6 Fri 2 Nov. 1883 (306)
3 Mon, | 9 Oet, 1880° @55 || 1269 |6 Fri. |15 Oct. 1852* (289 || 1802 |3 Tues | 21 Oet. 1884% (208)
6 Fri. |28 Sep. 1821 (271) || *1270 |8 Tues. | 4 Oct. 1853 (277) || *1803 |0 Sat. | 10 Oet 1885 (388)
Wed. | 18 Sep. 1822 (281} || 1271 |1 Sos. | 24 Sep. 1854 (267) | 1804 |5 Thors | 30 Sep. 1880 (374)
Sun. | 7 Sep. 1828 (250) | 1272 |5 Thurs | 18 Sep. 1855 (256) || 1805 |2 Mon. | 10 Sep. 1867 (262)
5 Thurs. | 26 Aug. 1524* (280 || *1278 |2 Mon. | 1 Sep. 1850 (245) | *1308 |0 Pri. 7 Sep. 16B8% (261)
Tues. | 16 Aug. 1825 (226) | 1274 [0 Set. | 22 Aug. 1857 @34) | 1307 |4 Wed | 2§ Aug 18580 (240)
0 Sat, 6 Aug. 1886 (@17 | 1275 |4 Wed. |11 Aug 1558 (328) || *1808 |1 Sum. | 17 Aug. 1590 (229)
Wed | %5 Joly 1827 (206) || *1276 |1 Sun. | 81 July 1868 (@18 || 1300 |6 Fri 7 Auz 1801 (219)
Mon. | 14 July 1828* (1og) || 1277 |8 Pei. | 20 July 1860* (203) || 1310 |3 Tues, | 28 :lnljr 1882+ (208)
Fri. - | 3 July 1820 (184} || *1278 |8 Tues. | © July 1881 (190) {| *1311 |0 Sat 1”5:1; 1898 (196
Tues. | 29 June 1880 (178 || 1279 [0 Sun. | 99 June 1869 (180 || 1312 |5 Thurs | & July 1584 (188)
1 Sun. 12 Juma 1831 (108} 1280 |5 Thors. | 18 June 1868 (169) 1813 |2 Mon. | 24 June 1695 (175)
6 Thure. | 31 May 1882% (158) | *1261 |2 Mon. | 6 June 1884% (158) || *1814 |6 Pri. | 12 June 1898* (104}
B Tues |21 May 1838 (141) || 1262 |0 Sat. | 27 Muy 1865 (147) || 1815 |4 Wed | 2 June 1897 (159)
0 Sat. |10 May 1884 (130) | 1288 |4 Wed. | 16 May 1866 (186) | *1816 |1 Sun. | 22 May 1898 (143)
4 Wed, | 29 Apel 18856 (119 || *1284 |1 Suw. | & May 1867 (188) | 1817 |6 Fe. | 12 May 1809 (188)
2 Mon. | 18 Ape, 1888° (100) | 1285 |6 Fri. | 24 Apr. 1568% (115) | 18158 | Toes | 1 May 1000 (131)
0 i, T Apr. 1837 (97 || *1288 |8 Tues, | 18 Apr. 1600 {108)
% Toes, | 27 Mar. 1638 (305) 1287 |1 ‘San. 3 Apr. 1870 {9)
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ECLIPSES OF THE SUN IN INDIA.!®
By DR. ROBERT SCHRAM.

: .&mmpl:talistufaﬂenlipsanfthemfnran}rpartufmeglﬂhebmnﬁwycnm
1200 B.C. and 2160 A.D. has been published by Oppolzer in his “Canon der Finsternisse”,
(Denkschriften der mathematisch naturwissenschafilichen Classe der Kais. Abademie der Wissen-

~ schaften in Wien, Vol. LIl. 1857). In this work are given for every eclipse all the data necessary
for the calculation of the path of the shadow on the earth's surface, and of its beginning, greatest

~ phase, and end for any particular place. But inasmuch as the problem is a complicated one the
- calculations required are also unavoidably complicated.. It takes considerable time to work out

l "l__!}'ﬂ_leﬂmctfnrmuh:th:ﬁmnefth:grem;lhas:nfzgivenedipmfurapaﬁiculnrplac:,
and when, as is often the case with Indian inscriptions, we are not surc of the year in which

i a reported eclipse has taken place, and it is therefore necessary to calculate for a large number

- of eclipses, the work becomes almost impossibl-,

a ~ The use, however, of the exact formule is seldom nccessary. In most cases it is sufficient

to make use of a close approximation, or still better of tables based on approximate formule.
) Such tables I have published under the title * Tafeln zur Berechnung der niheren Umstinde
- der Sounenfinsternisse ", (Dendschriften der mathematisch naturwissenschaftlichen Classe der Kass.
 Akademie der Wissenschaften in Wiew, Vol. LI, 1886) and the Tables B, C, and D, now given
- are based on those. That is to say, they contain extracts from those tables, somewhat modified
- and containing only what is of interest for the continent of Indin. Table A is a modified extract
from Oppolzer's Canon, containing only eclipses visible in India and the immediate neighbourhood.
All others are climinated, and thus the work of calculation is greatly diminished, as no other
;' eclipses need be examined to ascertain their visibility at the given place.
o ~ Oppolzer's Canon gives the following elements:
[ Date of eclipse and Greenwich mean civil time of conjunction in longitude.
= L' =longitude of Sun and Moon, which is of course identical at the middle of the eclipse.
ke 4 Z =Equation of time in degrees,
I_' : & :[}hﬁqmtjr of the l:!l:lllpﬁﬂ- _
4 éP{pﬁnPl:cingmqm]bn ziﬂ where b and b’ denote the moon's and sun's
- ' latitude, = and =' their respective parallaxes.
- .hgq,‘:'qmq being the hourly motion of p sinP.

 log AL =the hourly motion of == =1 ypoe 1 denates the moon's, L' the sun’s longitude.
r

s (r—x)
-
1 1 propose to publish, sither in » socond edition of this wark, if such should be ealled for, or in voe of the seisnside

: fubles of lunar eclipses, eumpiled from Oppolser’s Conow der Fiasternissz, and routaining those visible in India duriog
tbe pariod comyprised in the prosent volume, [R. 5.

.
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u’;._ﬂdiﬂl “of shadow.
f, =angle of shadow's cone, .
» —shortest distance of shadow's centre from earth’s centre.
& =Sun's hourangle at Greenwich at the moment of this shortest distance.
log n =hourly motion of shadow’s centre.

lngsm!p; Sun's declination.

log cos 3"\
N' =angle of moon's orbit with declination circle (N'=N —h, where N is the anﬂ‘le of

the moan's orbit with latitude circle, and tan h=cos L' cos =«

G sin g sin G =sin 3' sin N
K sin g cos G=cos N
sin g cos g —cos 3 sin N

sin k [ sin k sin K=sin N\
cos g | sin k cos K=sin 3’ cos N'.
cos k cos k —cos 3 cos N\
With these elements the caleulation of the moment of greatest phase of eclipse at a given

place, whose longitude from Greenwich is &, and whose latitude is @, is found by the formula:

log 3, =0.9966 log Q.
msinM =7 —0,0966 cos g sin @, +cos @, sin g sin (G+ L.
m cosM :{t_-—a-p:}i";—n,ggﬁﬁ sin @, cos k+ cos@, sin k cos (K+t)
m'sinM' = —0,2618 cos @, sin g cos (G +t).
m'cosM'=n — 0,2618 cos &, sin k sin (K + t),
t=1t,— 15 & cos (M + M),

Making firstly t, =2+, this formulz gives the value of t;. This value is put in the
formule instead of t, and the calculation repeated, and thus we get a closer value for t; which,
again put in the place of t, gives a second corrected value of t. Calculation by these formule
must be repeated as long as the new value of t difiers from the former one, buty as a general
rule, three or four times suffices. The last value of t is then the hour-angle of the sun at the

~given place for the moment of greatest phase at that place. With the last value of m we find

the magnitude of the greatest phase at the given place mtﬁgﬂs=ﬁ_;‘;‘!‘.._.

az730

 These calculations are, as will be seen, very complicated, and ﬁ:ruthﬂrthun:tm&mﬁml
problems it is hardly ever necessary to attain to so great a degree of accuracy. For ordinary purposes
ﬁ;gymybgmtyﬁm[ﬂiﬁnd as it suffices to merely fix the hourangle to the nearest degree.
The angle N is very nearly constant, its mean value being N=84'3 or N=05'7
according as the moon is in the ascending or descending node. Which of these is the case is
always shown by the value of P, asl‘ualwa}fsnmn‘wh:nlhﬂmnuilmthcamﬁﬁ%
and near 180" when she is in the descending node. Taking also for # a mean value, say ¢ = 2360,
mdmﬁngthemlcuhhuanamﬂyfwthncamufthemdhguddcmdmgmﬂc.w'
find that 3, h, N, sin g, cos g sin k, cos k, G and K are all dependents of L', tndﬂﬂ-
me&uhuhnhtdhﬁnginvduuufﬂﬂyfmmmmmdw
'{‘hemnndufﬂmahmfhrmulm
mmM_{t,—Jl-—#} U.Qgﬁﬁainmlmak+m¢.ﬁnkmfl§+q
will give for t the value
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t=(A + &)+ X 0,9966 sin @, cos k — 3 cos P, sin k cos (K4 t)+ 2 m cos M. '
The angle M being, at the moment of greatest phase, aiwayﬁ sufficiently near go® or 270",
—m cosM can be neglected; and, introducing for —5 its mean value 27,544, and identifying &,

with @, the value of t, can simply be dﬂ:m[nr.d by the expression
t=(a+ )+ 27447 sin D cos k—27,544 cos 2 sin k cos (K1)

instead of determining it by the whole of the above formule. Now in this last expression kand K
‘are- mere dependents on L', and therefore the values of t can be tabulated for each value of L

with the two arguments 2 4+ ¢ and &. Table D is constructed on this formula, only instead
of counting t in degrees and from true noon it is counted, for Indian purposes, in ghatikis and
their tenths from true sunrise.

The value of t for the instant of the greatest phase at the given place being found, it can
‘be introduced into the formula

m sin M=% — 0,0066 cos g sin &; + cos &, sin g sin (G +t).
As M is always near g0* or 270", sin M can be considered equal to + 1, so we have
+m=yp— 0,066 cos g sin § + cos @ sin g sin (G+ )

_ihl_!re'ﬂngiguj:hmbc&elm:dmthatthcwalucufmma}ralwayabepnsiﬁm.

The second part of the above expression
— 0,9966 cos g sin@ + cosd sing sin(G + t)
(which, for the sake of brevity, may be called by the letter 1) contains only wvalues which
directly depend on L', such as cos g, sin g, G, or which, for a given value of L', depend only
on A+ @ and @, and therefore the values of I can be tabulated for each value of L' with the
two n:'gm:nent: #+ @ and @ This has been done in the Table B which follows, but instead of
T’ the value 1 +1"=1I has been tabulated to avoid negative numbers. The value of m can
then be found from
m=+(y + I')

Both Tables B and D ought to consist of two separate tables, one containing the values of
L' from o' to 360" in the case of P being near o, the other containing the values of L' from
0 to 360" for the case of P being near 180", To avoid this division into two tables, and the
trouble of having always to remember whether P is near o' or 180", the two taliles are combined
into one single one; but, whilst in the case of P being near 0* L' s given as argument, in the
case of P being near 180" the table contains, instead of L/, L' + 400° as argument. We need
therefore no longer care whether the moon is in the ascending or descending node, but simply
take the argument as given in the first table. ]

With the value of m, found by m ==+ (» + I), we can find the magnitude of the greatest

phase in digits =6 nj";:;l&. which formula can also be tabulated with the arguments u',, and
'm, or with u, and (> +T). This has beén done in Table C. As !, when abbreviated to two
places of decimals has only the six values 0.53, 0.54, 0.55, 0.56, 0.57 and 0.58, every column
of this Table is calculated for another value of u',, whilst to o the cnnstnnt 5 has been added
80 that ail values in the first Table may be positive. lnstcadufgiwngu directly, its last
cipher is given as tenths to the value of (7 + T') so that there is no need for ascertaining the
wvalue of u',.
" Of all elements, then, given by the Canon we want only the following ones;—
Date of eclipse, and Greenwich mean time of conjunction in longitude,

e . S [ " Lk |
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L' = longitude of sun and moon. :
P (only indication if P is near 0" or near 180°).
u', = radius of shadow.
» —shortest distance of shadow’s centre from earth's centre.
e = Sun's hour-angle at Greenwich at the moment of this shortest distance.

(There is no necessity for attempting any further explanation of all the other elements
and formulz noted above, which would be impossible without going into the whole theory of
cclipses. Such an attempt is not called for in a work of this kind.)

These elements are given in Table A in the following form:—

Column 1. Date of eclipse,—year, month, and day; Old Style till 2 September, 1752 A.D., New
Style from 14 September, 1752 .

Column 2. Lanka time of conjunction in longitude, counted from mean sunrise in hours and minutes:

Column 3. L = longitude of sun and moon in degrees, when P is near 0*; or longitude of
sun and moon plus 4o0°, when P is near 180%; so that numbers in this column
under 360" give directly the value of this longitude, and indicate that P is near 0",
or that the moon is in the ascending node, whilst numbers over 400° must be diminished
by 400 when it is desired to ascertain this longitude. At the same time these last
indicate that P is near 180", that is that the moon is in the descending node.

Column 4. 2 = Sun's hour-angle at Greenwich at the moment of shortest distance of shadow’s
centre from earth.

Column 5. 7' = ten times the second decimal cipher of u, + 5 + 7. So the tenths of the
numbers of this column give the last cipher of u',, whose first ciphers are 0.5,
and the rest of the number diminished by 5 gives the value of 3.

For instance; the line g75 1I 14, o h 52 m, 730°, 202°, 74.66 shows that on the 14th February,
A.D. 975, the conjunction took place at oh 52m after mean Lanka sunrise, that the longitude
of sun and moon was 330" (the moon in the descending node), » = 202° v, = 0,57, and = — 0,34

Use of the Tables.

Table A gives, in the first column, the year, month, and day of all eclipses visible in any part
of India, or quite close to the frontiers of India. The frontiers are purposely taken on rather too
large a scale, but this is a fault on the right side. The letters appended shew the kind of eclipse;
%az" stands for annular, “t" for total, “p" for partial. Eclipses of the last kind are visible only
as very slight ones in India and are therefore not of much importance.! When the letter is in
brackets the meaning is that the eclipse was only visible quite on the frontiers or even beyond them,
and was without importance. When the letter is marked with an asterisk it shews that the eclipse
was either total or annular in India or close to it, and is therefore one of greater importance.
The second column shews, in hours and minutes counted from mean suarise at Lanka, the time
of conjunction in longitude. This column serves only as an indication as to whether the eclipse
took place in the morning or afternoon; for the period of the greatest phase at any particular
place may differ very sensibly from the time thus given, and must in every case be determined
from Table D, if required. The third, fourth, and fifth columns, headed ctivele b peand s
furnish the arguments for the following Tables B, C, and D, by which cnnbcl lisd the e
“and the moment of the greatest phase of the eclipse at a particular place.

1-HliHmmhﬂ.mhﬁphMJmH*lmhnﬂuFﬂmh]“ PR R 8]
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Table B (as well as Table D) consists of seventy-two different Tables, each of which is
calculated for a particular value of L taken in tens of degrees. Each of these little tables is a

" table with a double argument, giving the value of 3”. The arguments are, vertically the latitude

. and horizontally the longitude 2 of the given place, the latter being stated in degrees from
Greenwich and augmented by the value of & given in Table A, The reader selects that table
which is nearest to the value of L given by Table A, and determines from it, by interpolation
with the arguments @ and Al the value of 3. If a greater degree of accuracy is desired, it is
necessary to determine, with the arguments @ and A4, the value of #" by both tables preceding
and following the given value of L, and to interpolate between the two values of #* so found.

The final value of 5" is added to the value of 3 given by Table A, and this value of
%' + 7" serves as argument for Table C, which gives directly the magnitude of the greatest phase
at the given place in digits, or twelfths of the sun’s diameter.

Table D is arranged just like Table B, and gives, with the arguments @ and A4pg, the
moment of the greatest phase at the given place in ghatikds and their tenths, counted from true
sunrise at the given place.

The first value in each line of Tables B and D corresponds to a moment before sunrise
and the last value in each line to a moment after sunset. Both values are given only for pur-

“poses of interpolation. Therefore in both cases the greatest phase is invisible when 2 + @ coincides

exactly with the first or last value of the line, and still more so when it is less than the first or
greater than the last value. But in both cases, when the difference between 2+ ¢ and the last
value given does not exceed 15 degrees, it is possible that in the given place the ewd of the
eclipse might have been visible after sunrise, or the degumming of the eclipse before sunset.
As the tables give only the time for the greatest phase this question must be decided by direct
calculation.

EXAMPLES.

EXAMPLE 1. Was the eclipse of the zoth June, A.D. 540, visible at Jilna, whose latitude
@, is 19" 48" N., and whose longitude, 2, is 75" 54’ E.¢

Table A gives: 540 VI 20, ;rh 57 m L = 490 g = 314" o' = 35,34
Tilna has @ — 20% and . . AT R e ATl i
Abipi=" 30OF

Table B. L — 400 gives, with @ = 20* and 4 + g = 30%: -« + - = « « = » = 086

¥'+49" = 36,20

Table C gives, with ' »" — 36,20, the magnitude of the greatest phase as nearly 8 digits.
Table D. L. = 490 gives, with @ — 20" and A+p = 30°, for the moment of the greatest
phase, 24.8 ghatikis or 24 gh. 48 pa. after true sunrise at [dilna.
EXAMPLE 2. Was the same cclipse visible at Multin, whose latitude $is 30" 13’ N, and
whose longitude, A, is 71" 26’ E.i
Table A gives: A.D. 540 VI 20, ;r‘h.s_;rm L=4g0. p=314" 7' = 135,34
Multan has §=30" and . . . . . . A= 71"

A p= 2§

Table B, L= 450 gives, with @=30" sad A+ =28" . . . "= 076 | (diff. between

{o.80 and 0.72)
7 +#"=3610
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Taillc{’:ﬁqﬂ. with o' 497 = mtq&mﬁmmmummm
Table D. L =490 gives, mth¢_3n‘undi+n‘_25'.fmth¢mtnfﬂlﬁmm
24,0 ghatikils, or 24 gh. 0 pa. after true sunrise at Multin,
EXAMFLE 3. Was the eclipse of the 7th June, A.D. 913, visible at Trivandrum, whose
latitude, @, is 830’ N., and longitude, 2, 76° 56'E.2

Table A gives: g13 VI 7, 8h.35m. L =480 »=323" 7' = 4498
Teivandrum has, ¢=8"and . . . . [ . . O L0 oL A= PP

At u= 40
Table B. L —480 gives, with =8 and a4+ p=40%.". . . . + « .+ = = 10z

o 7' + 7" = 46,00
Table C shews, with 3’ + #* = 46,00, that the eclipse was total at Trivandrum.
Table D. L =480 gives, with ® =8" and 2 + g — 40, for the moment of totality 26,2 ghatikis
or 26 gh. 12 pa. after true sunrise at Trivandrum.
EXAMPLE 4. Was the same eclipse visible at Lahore whose latitude, @, is 31° 33'N.,
and ll:mgltudn 2 74 168 E2

L
‘Table A gives: g13 VI 7, 8h. 35m. L =480 ®=323" v = 44,98
Lahore has —=32"and . . . et MR R B T R R A >
Tﬂblﬂ B.- L=4h ghl':!, Wiﬂl ‘p’:sf Md J|.+“=3?‘r - " . ® ® . ¥ - - ,"‘_- °I®

7 + 7" =4507

‘Table C gives, with 5’ + »" = 45,67, the magnitude of the greatest phase 4.5 digits.

Table D. L=480 gives, with § =32 and s 4 x =377, for the mnmcntnfth:grmmtphme
26,9 ghatikas, or 26 gh. 54 pa. after true sunrise at Lahore.

In all these examples the value of L (Table A) was divisible by 10, and ﬂimﬁ:mnapndai
table for this value was found in Table B, When the value of L is not divisible by 10, as
will mostly be the case, there is no special table exactly fitting the given value. In such a
case we may take the small table in Table B for the value of L nearest to that given. Thus for
~ instance, if L is 233 we may work by the table L =230, or when L is 487 we may work by
L ﬂuTnhleL—4gﬂandpruneedubcfnrc,buttheruultwﬂinntbevuyatxumtc The better course
 is to take the value of 7" from both the table next preceding and the table next following the
_-gwmwlne of L, and to fix a value of »* between the two.! Thus for L =233 we take the
value of 7' both from Table 230 and from Table 240 and fix its truer value from the two.
'.Bqt where Lhenﬂquﬁmm%crmcchpgcwumbltnagw:n place and there is no
. necessity to ascertain its magnitude, the first process is sufficient.

. ExamrLe 5. Was the eclipse of the 15 January, A.D. 103z, visible at Karachi, whose
latitude, @, is 2453’ N., and longitude, 5, 66" 57' E.?

~ Table A gives 1-:53: I 15, 1oh.am. L=701 r=342" o' = 45,40
(Karichihas @=23%and . & = . . . . ., . . . A} G
Table B. L—700 gives, with® — 25" and sy g
A" =700 gives, =25"and A + p = " =06
i TIH&EL ?II:I Ui L1 L1 i ] L1} ‘i:?:. - —g:; EI orl ﬁ:ﬂ' L ?{}I 1 b )?’2 0164

7' 47" =46,10
1 Here the guxilinry table to Tables VI and VIL above may be used, [B ]

:.. L ' 1 ol IlL B e h—-&;rﬁrﬁ
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ol " Table C gives, with 7'+ = 46,10, the magnitude of the greatest phase as 10,0 digits.
et e T IR B
- of the greatest phase, 25,7 ghatikis, or 25 gh. 42 pa. after true sunrise at Karichi.

ir.* [ ExamrLE 6. Was the same eclipse visible at Calcutta, whose latitude, @, is 22° 36' N., and
 longitude, 3, 88 23’ E.?
Table A gives 1032 I 15, 10 h. 1 m. L =701 B=342" ¥ = 45,56
BNt Rt DS 2s%and o i . L . . e e . . A= S8

At p= 70
A+ @ is greater than the arguments for which values are given in Table B, 700 and 7r1o. This
mdicates that the greatest phase of the eclipse takes place affer sunset and is therefore invisible, !
) EXAMPLE. 7. Was the eclipse of the 3ist. December, A.D. 1358, visible at Dhaka, whose
latitude, @, is 23" 45' N., and longitude, 4, go* 23" E.}

Table A gives: 1358 XII 31, th 28m. L = 288 N e o = 4EA8

D_hahhasq:r:zq.',and......._.-....:.: go®

_ A 4+ g = 307"

'_I‘ahl_e]?-.L2Sugivm,with¢:z¢'nnda+p303'...f=ﬂ.4=a

ERESREE 290 0l e o w0t orierL 288, o = o6
¥ + ¥ = 45,84

Téﬂnﬂgivq,withf+y’=45,&4,thcmagnitudeufﬂmgmatcstphmaaﬂ.;digiu.
B el
3 - . L] L1 L] e ¥ L LT ¥
of the greatest phase 0,2 ghatikis, or o gh. 12 pa. after true sunrise at Dhaka.
_ EXAMPLE 8, Was the same eclipse visible at Bombay whose latitude, @, is 18°57' N.,and
 longitude, 5, 72° 51’ E.?
Table A gives: 1358 XII 31, 1h 28m. L= 288° &
RN 0= 1L R T s e B e e A

213" ¥ = 4548
73"

A+ p = 286
 + @ is Jess than the arguments for which there are values given in Table B 280 and B 290,
This indicates that the greatest phase of the eclipse took place defore sunrise and was

therefore invisible, * :
EXAMPLE 9. Was the eclipse of the 7th June, A.D. 1415, visible at Srinagar, whose latitude,
@, is 34" 6' N., and i A= 74" 55" E.}
Table A gives: 1415 VI'7, 6h. 14m. L = 484 - = 28¢° 7' = 35,58
Seinapar has @ = 34% and . L . . ox . oou oL A= 7s5°
2t p= 4

Table B 480 gives, with @ = 34° and & + 4 = 4,.... y" =081
SRe-B 400" . C g T 5 2 '“_’,=u'32’,wﬁ:r1.434..7'= 0,81
¥ + 7 = 3639

. Table C gives, with 5/ + 5" = 36,39, the magaitude of the greatest phase as g3 gt

1 For the visibility of the deginning of the colipse see page 111,
# For the visibility of the end of the eclipse sce page 111. .3
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 of the greatest phase 18,8 ghatikis, or 18 gh. 48 pa. after true sunrise at Srinagar.
EXAMPLE 10. Was the same eclipse visible at Madras, whose latitude, &, =13*5' N., and

.hmgitude, A, Bo* 17" E.t

. Table A gives: 1415 VI 7, 6h 14m. L = 484 u — 28g" ¥ = 35,58
| Madras has @ = 13 and . . . L . - e . . o . A= 8o
At+w= 9
Table B. L 480 gives,with g =13"and 4 + g =9%....% = 1L,15 -
Tibh B. L‘m i ] (3 o " oo ":I.I4T mfﬂer.,_ ?l"_' 1'14
7+ 7 = 3672

o L " is greater than the values contained in Table C.

This indicates that Madras is too much to the south to see the eclipse.

ExameLe 11. Was the eclipse of the 20th August, A.D. 1495, visible at Madras, whose
latitude, @, is 13"5' N., and longitude, 3, 80" 17" E.?
Table A gives: 1495 VI 20, 4h. 55m L=1s¢ = 26g" 7 = 54,62
:Mmhﬂ{ﬁzlj'mﬂ. AR IR T R fhedr e gt e A= S0
' A+ e=349"
“Table B. L 150 gives, with & = 13" and 2 + 4 = 349", ' =195) o forL 155. . . P = 1,03
Table B. L. 160 " " ” " " }":l.,.ﬂ'lh! et T

7 + 7' =55065

Table C gives, with ' + 7" =1355,65, the magnitude of the greatest phase as 4.4 digits.
\ Table D. L 150 gives, with ¢ =13" and » + £ =349"7 . . 121} sreatest
F TIH# D- I— [&) 1" L " 1] i L] - - [I‘E* urmeIEththﬂ'
! ‘phase 12.0 ghatikds, or 12 gh. opa. after true sunrise at Madras.
EXAMPLE 12. Was the same eclipse visible at Srinagar whose latitude, @, = 34°6' N, and
longitude, 2, 74'55' E.?
Table A gives: 1495 VIII 20, 4h. 55 m. L=1%% =269 # = 54,62
Sﬂnﬂgﬂhﬂ&:}*‘......+...... A= r3"
with P
Table B. L 150gives, with @ = 34°and 7 + g = 344", 7' =072/ =
B st D e Ll L Pl e SR e
7 4 2"=5533

: o Lot is less than the values contained in Table C.
4 mmmﬁrhaguistmmuchmth:nmﬁiﬂmthccdipu.

It was intended that these tables should be accompanied by maps shewing the centre-lines,
across the continent of India, of all eclipses of the sun between A.D. 300 and 1900, but it has
‘ot been found possible to complete them in time, owing to the numerous calculations that have
to be made in order that the path of the shadow may be exactly marked in cach case. Such
| maps would plainly be of considerable value as a first approximation, and I hupe to be able
’ ~ soon to publish them separately.

Vienna, November, 1895. R. SCHRAM.
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ADDITIONS AND CORRECTIONS.

|
Art. 23, p. 9.

A better description of the sankrintis may begiven thus. The siyana Mesha sankrinti, also
called a Vishuva sankrinti marks the vernal equinox, orthe moment ofthe sun's passing the first point
of Aries. The siyana Karka sainkrinti, three solar months later, is also called the dakshipiyana
(southward-going) safkrinti. It is the point of the summer solstice, and marks the moment when
the sun turns southward. The siyana Tuld sankrinti, three solar months later, also called a
Vishuva sankranti, marks the autumnal equinox or the moment of the sun's passing the first point
of Libra. The siyana Makara sankrinti, three solar months later still, is also called the uttariyana
(northward- going) sankrinti. It is the other solstitial point, the moment when the sun turns north- |
ward. The mirayana (or sidereal) Mesha and Tuli sankrintis are also called Vishuva sankrantis,
and the mirayana Karka and Makara sankrantis are also, though erroneously, called dakshipiyana
and uttariyana sadkrintis.

Art. go, p. 52

Line 6. After “we proceed thus" add;—*The interval of time between the initial point
of the lunisolar year (Zadle I, Cols. rg, 20) and the initial point of the solar year by the Sirya
Stddhinta (Table I, Cols. 13, 14, and r5a, or 17a') can be easily found.

Line g. After “Art. 151" add;—* or according to the process in Example 1, Art. 148"

Line 16. After “intercalations and suppressions” add;—We will give an example. In
Professor Chhatre's Table, Kirttika is intercalary in Saka 551 expired, A.D. 620—30 (see fnd.
Ant., XXIIl. p. 106); while in our Table Asévina is the intercalary month for that year. Let
us work for Asvina. First we want the tithi-index (#) for the moments of the Kanyi and Tuld
sankriintis. In the given year we have (Zadle I, Col. 19) the initial point of the luni-solar year
at sunrise on 1st March, A.D. 629, (=60), and (Cefs. 17, r7) the initial point of the solar year by
the Arya-Siddkénta (= 17 h. 32 m. after sunrise on March 19th of the same year). By the Table given
below (p. 151) we find that the initial moment of the solar year by the Sirya Siddhinia was
t5 minutes later than that by the Arya Siddhinta. Thus we have theinterval between the initial points
of the luni-solar and solar years, according to the Sirya Siddhdnta,as 18 days, 17 hours,and 47
minutes. Adding this to the collective duration up to the moment of the Kanyi and Tuld safkrintis
(Zadle IIL, Col. ¢), ie., 156 days, 11 hours and 52 minutes, and 186 days, 22 hours and 27
minutes respectively, we get 175 days, 5 hours, 39 minutes, and 205 days, 16 hours, 14 minutes.

We work for these moments according to the usual rules (Method C, p. 77}

. .7 ok
For the beginning of the luni-solar year (Tadle [., Cols. 23, 2¢4,25) 9994 69z 228
For 175 days (7able TV) . . . . . . e e 926t 350 470
Ponetabones (Table T2} - v« <0 e we w e e e 71 8 I
For 39 minutes (Do) el e e W gl 9 r o

9335 52 708
! Qur @, & ¢ (Table I, Cole, 28, 24, 25) ure caleulsted by the Siérye Siddiduts, anid therefors we give the rule for the
Sirya Siddddats. The time of the Mesha suikedutis by the drye Siddhdnta from AD. 1101 to 1900 is given in Table L That
for yewrs from AT 300 to 1100 ean be obtained from the Toble on p, 151
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Equation for & (s2)(Tadle VL) i ¢ 7l &8 = 186

B 5w e (108 (Tale VEY © . o ot 5NN 119

9640
Again a. &, (&
For the beginning of the luni-solar year . . . . . - 9994 g2 228
For 205 dayy =" 570 ) 1 I icihe Hings ARl 0 Rt it oasa s sy s (X1
Yo 10 hou: - e s oo SRRV L 226 24 2
L E B e P T PRI A ST s o R BN S 3 o o
9643 156 791

Bovation fab (B, So otei i al wre i e m Tk 256

13 S A R R D R e (BT A S 11g

8

This proves that the moon was waning at the Kanya sankranti, and waxing at the Tuld
saitkriati, and therefore Asvina was intercalary (see Art. 45). This being so, Karttika could not
have been intercalary.

The above constitutes an easy method of working out all the intercalations and suppressions
of months. To still further simplify matters we give a Table shewing the sankrantis whose moments
it is necessary to fix in order to establish these intercalations and suppressions. Equation ¢ is
always the same at the moment of the sankrintis and we give its figure here to save further reference.

Momtha Suikriintis to be fived Equation e

| | a4
1. Chaitra Mina. , .., Mesha . . . . 3
2. Vaisikha Mesha . . . . Vrshabha . . . 1
3. Jyeshtha Vrishabha. . . Mithuna . . . . 15
4 guhé-;lha Mithona . . . Karka. ( : . 42
§. Sravana Katka . ., . . Sithba. . . , . 75
6. Bhidrapada | Sirhha . . . . Kanya . ., . . 103
7. Advina Kanydie . 5 ®olf 1 e ae 119
8. Kirttika Tl . ., Vrischika . . . 119
9. Mirgasirsha | Vrischika . . . Dhanus . . . . 104
10. Pausha Dhaous . . . Makara . . , . 78
T1. Magha Makara. . . . Kumbha. . . . 47
12. Philguna Kumbha . , . Mina . . . . . 20

Art. g8, Table, p. 55.

lnstead of this Table the following may be used. Tt shews the difference in time between
the Mesha-safikrintis as caleulated by the Presems Sirya and Firse Arya Siddhintas, and will
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save the trouble of making any calculation according to the Table in the text. But if great
accuracy is required the latter will yield results correct up to 24 seconds, while the new Table
gives it in minutes.

TAELE

Shewing time-difference in minutes between the moments of the Mesha
sankranti as calculated by the Present Siirya and First Arya Siddhantas.

[The sign — shews that the Meska sapkranti according to the Sirya Siddhanta took place before,
the sign + that it took place after, that according to the Arya Siddhinta].

Years Diff. Years . Years . Years Dif.
in in n in
AD, minuies, A, minuteas A.D. minntes, | AD. minntes.

- + + T

J00—45 1 501—9 1 i To8—11 21 gle—12 456
209—17 20 6510—19 2 T18—30 24 913—21 40
81827 19 BA—238 3 Te1—E0 5 P22—30 47
- 3ER—36 18 520—a7 + Ta0—318 as 23119 45
B3T—45 17 535—46 5 T38—47 a7 D0 —45 49
IE—54 18 G47=55 3 T48 =5l 28 WU —5R 50
355—03 16 Go6—04 1 TaT—68 it 9u0—a7 Bl
36472 14 565—78 B T87—"T5 an HiE—76 63
aTa—51 13 674—83 9 T16—84 a1 07T—8a 4]
gse—al 12 BR—02 10 T85—03 38 IRE—04 54
92—400 1 G98—a01 11 T04—802 a2 03— 1003 1
40]1—a 1n 80210 18 F08—11 4 ] 1004—13 56
410—18 ] al1—=14 13 Bla—an 85 1014—23 57
4lo—27 B Ben—28 14 Ba1—an Hj 1088—31 a8
438—38 7 B20—388 15 5a1—39 1 || 10az—40 50
437—5 6 639 —47 b 84048 58 1041—40 f0
AR50 1] G48—56 1 849—57 a0 1050—58 6l
458—54 4 657 —66 18 B5B—66 40 1060—4a7 &2
465—T3 a GE6—T4 19 BAT—T5 il 1088—77 63
474—R32 ] 075—83 £0 B76—54 g 1078—50 04
453—101 1 B54—u2 21 BA5—04 4 108795 65
492—500 ] { 693—T02 2 595003 S 1098—1104 66

Art. 102, pp. 56, 57.
From the initial figures for the w. a. 4. ¢ of luni-solar Kali 3402, A.D. 300—1, given
in the first eatry in Table L, and the figures given in the Table annexed to this article



152

THE INDIAN CALENDAR.

(which gives the increase in w. a. 4. ¢ for the different year-lengths) it is easy to calculate
with exaciness the initial . #. 4. ¢. for subsequent lunisolar years. Thos—

(Our cntries in Table 1)

. da. &, . . a. &, A

For Kaki 3402 | 6 998141 89517 255°93 G | 9981 | 895 | 236
355 days | 5 214" 34 88351 97191

For Kali 3403 | 4 195°75 77868 22784 | 4 | 196 | 779 | 228
384 days | 5 34°66 93597 51°31

For Kali 3404 | 3 230°41 71465 279" 15 3 230 | 715 | 279

elc, etc. ete. etc. eic. || ete. ete, etc. etc.

|

To ascertain how many days there were in each year it is only necessary to use col. 19
of Table 1. with Table IX. Kali 3403 began 26th February. Table IX. gives the figure 57 on
lef-hand side, and 422 on the right-hand side, the former being entered in our Table I

But since A.D. 300 was a leap-year we must take, not 422, but 423, asthe proper figure.
Kali 3402 began 8th March (68). 423—68= 355, and this in days was the length of Kali 3402.
Similarly (17th March) 441—(26 February) 57 = 384, and this was the length of Kali 3403 ; and so on.

It may be interesting to note that in every century there are on an average one year of
385 days, four years of 383 days, twenty-three years of 355 days, thirty-two years of 384
days, and forty years of 354 days.

P. g8.

To end of Art. 160, add the following ;—* 16ofa). To Jind the tropical (sdyama) as well
as the sidereal (mirayana) saikrinti. Find the time of the nirayana sankrinti (see Arz. 27) required,
by adding to the time of the Mesha saikrinti for the year(Zabdle /., Cols. 13 to 17a) the collective
duration of the nirayana safkrioti as given in col. § of Table IIL, under head “ sakrintis.” Then,
roughly, the siyana sankrinti took place as many ghatikis before or after the nirayana one as
there are years between Saka 445 current, and the year next following or next preceding the
given year, respectively.

“For more accurate purposes, however, the following calculation must be made. Find the
number of years intervening between Saka 445 current, or Saka 422 current in the case of the
Sirya Siddhinta, and the given year. Multiply that number by I, or X in the case of the
Stirya Siddhinta. Take the product as in ayanimsas, or the amount of precession in degrees.
Multiply the length of the solar month (Art. 24) in which the siyana sankrinti occurs (asshewn
in the preceding paragraph) by these ayanimsas and divide by 30. Take the result as days;
and by so many days will the siyana safkrinti take place before or after the nirayana safkrinti
of the same name, according as the given year is after or before Saka 445 (or Saka 422). This
will be found sufficiently accurate, though it is liable to a maximum error (in A.D. 1g00) of 15
ghatikis. The maximum error by the first rule is one day in A.D. 1900. The smaller the
distance of the given date from Saka 445 {or 422) the smaller will be the error. For absolute
accuracy special Tables would have to be constructed, and it seems hardly necessary to do this,

-
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The following example will shew the method of work.
Wanted the moment of occurrence of the nirayana Makara saikrinti and of the siyana
Makara (or uttariyana) sankrinti in the year Saka 1000, current.

d w A m
Moment of Mesha sankrinti (Zadle 7) . . . . . . March 23 (82)

5 14 52
Add collect. duration to beginning of Makara (Table I1/) . . . . 275 2 15 43
Then the moment of the nirayana Makara sankrintiis . . . . . 358 1 6 #3_5
{(One day being added because the hours exceed 24.)
358 = December 24th. 1 = Sunday.

The pirayana Makara saikrinti, therefore, occurred on Sunday, December 24th, at 6 h. 35 m.
after sunrise. Now for the siyana Makara sankrinti. By the Table given above we find that
in the given year the siyana sankrinti took place 9 days, 6 hours before the nirayana sankrinti;
for A.D. 1000—445 =555 ghatikis =9 days 15 gh. =0 days, 6 hours, and it took place in
nirayana Dhanus.

d. woo k. m.
Moment of nirayana Makara sank: 24 Dec.=358 1 6 33
FIRSIUEEAE S RIS Dt Ll e Y o 2.8 o

15 Dec. 340 6 o0 35

This shews that the siyana Makara sankrinti took place on Friday, Dec. 15th, at 35 minutes
after sunrise.

(2) For moreaccurate time we work thus. 1000—445 = 555. Multiplying by -1 we have 9, or
§" 15" in ayaniméas. The length of the month Dhanus is 29 d. 8 h. 24 m. 48 5. (Table, p. rol.

d & m. 5
Sl RIEL B 5D, 4 ST e
30

We take 11 m. 39 5. as= 12 m., and deduct 9 d. | h. 12 m. from the moment of the
nirayana Makara sankrinti, which we have above.

d. w, k. m
24 Dec. 358..1 .6 35
[+ 9,2 I 12

15 Dec. 3490 6 5 23

This shews that the siyana Makara sankrinti took place on Dec, 15th at § h. 23 m.
after sunrise, the day being Friday.'

“The following Table may be found useful. It may be appended to Table VIII, and
called “Table VIII. C".

_ L Actual caloulution by the Aryn Siddbinta proves that the syans ssikrinti in question took place oaly 1 minute afler the
time s found. [, B D)
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Table of Risis (signs).

[The moments of the =oknintis are indicated by the Grst of the two entries in eole 2 aal 3. Thus the moment of the
Sihba sankrinti is sbewn by + = 0338, degrees — 130°]

|
8
Riéis (igns) | (Sor Avis. | “Degrees, Nalshatras forming the Ridis,
158 and 156.)
1 8 a 4

L. Mesha (—388 07—30° 1 Acvinl; 8. Hharmply 8. First quarter of Krittikd

2 Vrishabha | 833—1667 | 80°—80° B Last threo quarters of Krittikl; 4 Robinl; & First half of Mrigndirae

8, Mithuna | 1067—2300 | B0°—D0° 5. Lstter half of Mrigaéiras; 6. Aplel; 7. First theee quariers of Punarvasu,

4. Karka 25008332 | 90°P—180° 7. Last quarter of Pusarvesn; 85, Pusbya; @ Asleshd

5. Siifhn S808—4107 | 120°—150° | 10. Maghi; 11. Plrvo Phalgini; 12. Finst quarter of Utiun-Plalgmd,

6, Kanyh 4167 —5000 | 160°—1807 | 12, Lsst three gquarters of Uttars-Phalgunl; 18, Hasta; 14, First halfof Chitrd,

7. Tall 5000 - 5838 | 180°—2107 | 14, Second half of Chitrd; 15. Svati; 16, First three quarters of Viddkhi,

B. Vrischikh | 6833— 6607 | 910°—240° | 16. Lest qanrier of Visdkhi; 17. Anurbdhi; 18 Jyeshihi

@ Dihanns BO67—7500 | 240°—270° | 19, Mull; 20. Plirvae-Ashidhi; 51, First quarter of Dttars-Ashidhi.

10. Maksra | 75008333 | 270°—800° | 21 Last three quarters of Uttarn-Ashidbi; 22 Smvaps; 38, Fiot half of
Dbanishib (or Scavishthd )

11. Kumbha | 83350167 | 300°—330° | 24. Secand half of Dhanishthd (or Sravishthl); 34 Subatbraka (sr Satabhishsj),
23, First three quorters of Plires

12 Mim P167—10000( 850°—360° | 25, Last quarter of Pires Bhodrapadi; 25, Uttaes-Bhadrapadi ; 37, Ravatl,

“160{8). The following is a summary of points to be remembered in calculating and verifying
dates. The list, however, is not exhaustive.

A. A lunisolar date may be interpreted as follows:—
(I} With reference to current and expired years, and to aminta and piirniméanta months.
() When the year of the given era is Chaitradi.
la) For dates in bright fortnights, two possible cases; (i) expired year, (ii.) current year.
(#) For dates in dark fortnights, four possible cases; viz., expired year, or current
year, according to both the piirpiminta and aminta system of months.
(8) When the year is both Chaitridi and non-Chaitridi.
(a) For dates in bright fortnights, three possible cases: viz., (1) Chaitridi year current,
(2} Chaitradi year expired = non-Chaitradi year current, (3) non-Chaitridi year
expired.
(/) Dates in dark fortnights, six possible cases; viz., the same three years according
to both the pirpiminta and aminta system of months.
For months which are common to Chaitridi and non-Chaitriidi years, the cases will
be as in ().
(IL) With reference to the tithi,
All the above cases, supposing the tithi was current, (1) at the given time as well
as at sunrise of the given day, (2) for the given time of the day, but not at its sunrise.
B. A solar date may be interpreted as follows:—
(L) With reference to current and expired years.
{A) When the year of the given era is Meshidi,
(#) current year.

two possible cases; (#) expired year,
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(8) When the year of the given era is both Meshidi and non-Meshadi, three possible
cases; (@) Meshiadi year current, (4) Meshidi year expired =non-Meshidi year
current, (¢} non-Meshidi year expired.

{(II.} With reference to the civil beginning of the month, all the cases in Art. 28.

C. When the era of a date is not known, all known possible eras should be tried.

D. (&) According to Hindu Astronomy a tithi of a bricht or dark fortnight of a month
never stands at sunrise on the same week-day more than once in three conmsecutive years. For
instance, if Chaitra sukla pratipadi stands at sunrise on a Sunday in one year, it cannot stand
at sunrise on Sunday in the year next preceding or next following.

() It can only, in one very rare case, end on the same week-day in two consecutive
years, and that is when there are thirtéén lunar months between the first and second. There
are only seven instances! of it in the 1600 years from A.D. 300 to 1900,

{¢) It cannot end on the same week-day more than twice in three consecutive years.

(¢) But a tithi can be connected with the same week-day for two consecutive years if
there is a confusion of systems in the naming of the civil day, pnaming, that is, not only by
the tithi current at sunrise, but also by the tithi current during any time of that day. Even
this, however, can only take place when there are thirteen lunar menths between the two.
If, for instance, Chaitra $ukla 1st be current during, though not at sunrise on, a Sunday in one
year; next year, if an added month intervenes, it may stand at sunrise on a Sunday, and con-
sequently it may be connected with a Sunday in both these (consecutive) years!

(¢) A tithi of an aminta month of one year may end on the same week-day as it did
in the plrpimanta month of the same mame during the preceding year.

{/) The interval between the weckdays connected with a tithi in two consecutive years,
when there are 12 months between them, is generally four, and sometimes five; but when thirteen
lunar months intervene, the interval is generally one of six week-days. For instance, if Chaitra
sukla 1st ends on Sunday (=1) in one year, it ends next year generally on (1 4 4 = 5 =) Thursday,
and sometimes on (1 + 5 = 6 =) Friday, provided there is no added month between the two. If
there is an added month it will probably end on (1 + 6 =0—) Saturday.

{#) According to Hindu Astronomy the minimum length of a lunar month is 29 days,
20 ghatikis, and the maximum 29 days and 43 ghatikis. Hence the interval between the week-
days of a tithi in two consecutive months is generally one or two. If, for instance, Chaitra sukla
pratipadd falls on a Sunday, then Vaigdkha $ukla pratipadi may end on Monday or Tuesday. But by

* the existence of the two systems of naming a civil day from the tithi currentat its sunrise, as well
as by that current at any time in the day, this interval may sometimes be increased to three, and
we ntay find Vaisikha sukla pratipadi, in the above example, connected with a Wednesday.

B. (a) A sankrinti cannot occur on the same week-day for at least the four years preceding
and four following.

() See Art, 119, par. 3.

160 (c) To find the apparent longitude of Jupiter. (See Art. 63, p. 37, and Table X77)

I. To find, first, the mean longitude of Jupiter and the sun.

(i) Find the mean longitude of Jupiter at the time of the Mesha sankrinti by the following
Table W. That of the sun is 0" at that moment.

(iL) Add the sodhya (Art. 26, p. 11, Art. go, p. 52) given in the following Table ¥ to

T They we AD. 440—1; T76—7; 638—0, B57—8; 1188—4; 1364—5; 1581—2.
19
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the time of the apparent Mesha sankrinti (as given in Table 1., cols. 13 to 17, or 174). The
sum is the moment of the mean Mesha sankrinti. Find the interval in days, ghatikis, and palas

* between this and the given time (for which Jupiter's place is to be calculated). Calculate the

mean motion of Jupiter during the interval by Table Y below, and add it to the mean
longitude at the moment of mean Mesha sankrinti. The sum is the mean place of Jupiter at
the given moment. The motion of the sun during the interval (Table Y) is the sun’s mean place
at the given moment.

1I. To find, secondly, the apparent longitude.

(i) Subtract the sun's mean longitude from that of Jupiter. Call the remainder the * first
commutation". If it be more than six signs, subtract it from twelve signs, and use the remainder.
With this argument find the parallax by Table Z below. Parallax is minns when the commuta-
tion is mot more than six signs, plus when it is more than six. Apply half the parallax to the
mean longitude of Jupiter, and subtract from the sum the longitude of Jupiter's aphelion, as given at
the bottom of Table Z below. The remainder is the anomaly. (If this is more than six signs,
subtract it from twelve signs, as before, and use the remainder.) With this argument find the equation
of the centre' by Table Z. This is minus or plus according as the anomaly is 0to 6, orfito 12
signs. Apply it to the mean longitude of Jupiter, and the result is the heliocentric longitude.

(i) Apply the equation of the centre (plus or minus)to the first commutation ; the sum is the
“gecond commutation™. If it is more than six signs, use, as before, the difference between it
and twelve sifns. With this second commutation as argument find the parallax as before. Apply
it (whole) to Jupiter's heliocentric longitude, and the result is Jupiter's apparent longitude.

Lxample. We bave a date in an inscription.—*In the year opposite Kollam year 389,
Jupiter being in Kumbha, and the sun 18 days old in Mina, Thursday, roth lunar day of Pushya." *

Calculating by our method “C" in the Text, we find that the date corresponds to Saka
1138 current, Chaitra $ukla dagaml (10th), Pushya nakshatra, the 18th day of the solar month
Mina of Kollam 390 of our Tables, or March 12th, A.D. 12150

To find the place of Jupiter on the given day.

oh. pa.

Apparent Mesha sank. in Saka 1137 (ZTable I., Cols. r3—13%) 25 Mar. (84) Tues. (3) 3 32
DodYonys (Teble ¥) . ;<. o LNy TR Rk 2 2 8 51

27 Mar. (86) Tu 12 2
he piven date is Saka 1238 . . D o oo L0 e IZM::.(E_;‘&:; es. (5) 3

(350)

350, then, is the interval from mean Mesha safkrinti to 1z gh. 2 i .
th 1 z 3 pa. on the given day.
The interval between Saka 1 current and Saka 1137 current is 1136 years.

T Negleeting the minntes sad soronds of wnomaly, the degroes,  Thim, anomaly i
_ Y, ennation may be taken for 1487
T .ﬂ-". the equation may be waken for 1495, If it were 140 1/ 12", take the equation for 150°, And :fi:hﬁ: ﬁu:f:mnl-
tation. For greater seenracy the equution wnd parsilsy may be found by peopartion

¥ Indian dutiguery, XXIV, p. 307, date No. 1.
B The year 350 in the origina) seems to be the evpired pear . Thers are fnstanees in which the wonl * apposite" is so used

aud T wm inclined to think thet (he word wsed for ~ i i PRt s
el to whew the 154 day of the solar mogih Eﬂ-B.uE? is usad to denate “expired” (pats], The phrasc™ 18 days old* is
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JurrTER.
Sigan ] [ ] | W
Saka 1 (Table W) . ol of ofag
ReRTS A . be v cen 5 106K jlaz| ol o (Note that there are 30 degrees
). 100 5| 5|12] o fo a sign, and only 12 signs.)
e s S M 30 6103336
IR R T el e 6 6| z| 6] 43 Suw.
At mean Mesha sank: . . g'!JE 52| 48 Wﬁ'l"'
Days (Table Y). . . . 300 | 24|55 |44 | 9| 25|40/ s
T 50 L) 80 XX 1 | 19 | 16 | 48
Mean long: on the given day. . o ‘ 17 | 57 | ag | 11 l 4 I 57 I 30
Deduct Sun's mean longitude from |
that of Jupiter. . . . . . |1 |14|57|39
it 1 3‘{ o | 10 | =first commutation.

As this is more than six signs we deduct it from 12 signs. Remainder, signs o, 26°
59' 50". Call this 27°

Parallax for 27° (see Table Z) = 4" 20.

Blgn 4
Mean longitude of Jupiter fabove) . . . . . . . . 10 17 5§57 49
Add half the parallax. . . . . . . . . o ... 2 10
10 20 7 49 E

Subtract longitude of Jupiter's aphelion (bottom of Table Z) 6 o o o

SR B M o e o e ST 5 L G fe s 300 T e

4 signs, 20 degrees = 140 degrees. Equation of centre for argument 140" = (7able Z) 3° 25"
Deducting this from Jupiter's mean longitude found above (10s. 17° 57' 49") we have 10s. 14°
‘32" 49" = Jupiter's heliocentric longitude; and deducting it from the first commutation (11s. 3°
o' 10") we have, as second commutation, 10s. 29" 35' 10". Remainder from 12 signs, 15 0" 24" 50"
Parallax for 1 sign, or 30°, (Table Z)=4" 49'. Applying this (adding because the commutation
is over 6 signs) to the heliocentric longitude of Jupiter we have (10s. 14" 32' 40"+ 4" 49" =)
10s. 19" 21’ 49" as the apparent (true) longitude of Jupiter.
From this we know that Jupiter was in the 1ith sign, Kumbha, on the given date.
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Tiiki Bea. Art. 71, p. 46,
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nl,j..rt'? P 3; nume of o tithi, i ;
nutnl:il..mu.pi seo also Art, 18,
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pufichiig, Art. 4, p. 3,
Avonulistio, Lenglh of — lumar month, At 12, note 2, p &;
— nolar year, hhlliulgd lemgth of, Art. 15, and wote 8,
[ X

Anomaly of a plaoet, iroe and mean, defined, Art 15,

ootn 4, p. @
Apnrs paksha, (See Pabobe).
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i

saikriuti, defined, Art. 26, p 11; wenning of
word “apparent”, Art 26, note 3, p. 11; “apparent time",
Art. 88, p. 19.
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“Ambi-san™ The. (See Mekralls Sir sam).
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from, Art 25, p. 9.

Aryn-pakeha school of sstronomers, Arts, 19, 20, p. 7, B,
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Arya Siddhduta, The First, Art, 17, p. 8; the Seeand, id. ; length
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Colebrooke, am the Lakshmans Senn Fen, Ary 7L p 44,

Cowasjee Patell, List of fnterenlated and euppressed months in
his *Chronatigy,” Art. 48, mute 9, p- 27, wnd Ar. 76, aud

nute 1, p. 40,
ﬂ’ﬂti_uhu, Genernl Sir Arthnr,  Twidian Evay, List of juter-

culeled and suppressed months, Ar, 46, note 3, p, 37, and Art

T8, mod mote 1, p. 40, ﬁlthhhlman&nﬂﬂ.m.
?lr?‘“'

Carretis year; defined, Art. 70, p. 40.

Cpele, Blxty-yewr — af Jupiter, Arin Sil—62, pp; 38—ap;
List of eapunged simvatsarss, Art 60, P 80; parliest men-
muhmw.umm.p,u,mum

Inni-sslar, eycle, Ari. A2, pp, 36, 87; Twelve-
B 37, wuld Tuble XIL; Grada-

of 90 years, the, Avt 04 p. 37 Onko —
8,

Dande, Length of Ari 6. p. &

Doys of the week, Numes of Hindu, Arvt. 5 p. 2

Defimitions and groernl exjlanation of sames and Indisn divi-
sions of time, Aria 4—17, pp 2—7.

Difkotide, o Kerews by Sripati, Art. 47, end vote 4, p. 27

Dhkd-rp.ddbsida, u work by Lalls, Art. 20, p. 8

Dina or salar day, Art 6, p. 2

Divasn, Slvana — = salsr duy, Art. 8, p. 2

[Hvisdon of time smongst the Hinios, Art 6, -1

Divynsimhoaders, girinee of Orisss, Art. 04 p3B

Dripurs Yogs. (Ser Fupe).

Eclipses, mote on Are #fls, g 23; oote by Professor Jacobi
ut id.; Dir Sehrum's paper oby, snd Tables, pp. 109 —134
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At 55, p 19, detailed mules governisg the — of months,
Art. 45 o 61, pp. 25 to 31; order of — of months reeurs
in eyoles, Art 80, p. 29; scoonding to true and mean sysiems,
Art 47, p. 37; by differens Siddhintas, Art. 40, p. 285 by
sminia and plrpminis ey:tems, Ari. 51, p B0, Ser alm
dris. 070, pp. 44 40,

Jacohi, Professor, vote on eclipses, Art. 4a. p. 30

Jablogle, wed the lAhi Ers, Art. 71, p. 46.

Julisn paricd, Art. 16, p. 6

i

ii

%

L mihir, Art. 20, p. '8, and by Lalla idf | sixty-
=63, pp. 53 £ ; twelve-year eyelo

aod Table XIL; helincal rising of, marks
of year in coe system of 12-year eyele, Art 81,
hﬂmqudﬂdthmdp:miﬁ. as,

o
b=
7
E

rale [or expunction of & samvatsarm, Arts. 57,
69, PP 38. 84, rulo for finding fhe smmvaimes curreat ou
: day, Art. 50, p 35; List of expunged samvatsarss
of the B0-yesr cyele of Jupiter aecurding to the — rule,

E
F-
F
-

T A2

Kilatatra-vivechana, The, s work stiribubed to the Sage Vydan
Art 44, p. 27.

Euli-Yugn, The, Era desoribed, Art. 71, p. 40,

Kalpn, Length of, Art 16, p. 8.

Ksnarmss  Districts follow the Gradaidohoss and Laghu Tithi-
ehinidmani of Gupeda Dalajiis, Art 20, p. 0.

Kumanj, Use of Hurshe-killa Ers in, Art 71, p. 45

Kornpa, Art, L, p. 1 Art 4, po 2y definition of, Art. 10, pp. 8,
4: vames of, Table VIII, cols 4 and &; data concerning
them, in an setosl pafichidgn, Art. 80, p. 14; " Karaps
index™, Artc 37, po 20y further details coneerning, Art. 40,
P 23.

Karsps, An astronomieal treatise, Art. 17, oote 1, po 8; the
Puiicha Siddhdusibd, id.; seonnt of some of the Karapes,
Arta. 10 fo 21, pp. T to #; Vivilils Kochehupna's —, ATt
20, P B: the Waksramda, 7. | the h‘rﬂlﬁghrﬂ, id ; tha
Bhdgrati —, Are. 52, p. 31

Kurang pratdia, an sstronomieal work, Avi 20, . 8.

Rdrtikidi » ikrama yrear, The, Art T1, p 41,

Kashmir, Suptarshi-Kils Em, The, Reel img Art Tl po 41
New Year's Day in, secsnding to Alberuni, Art 32, p 82

Kiththa-kald, Levgth of, Art 6, p &

Ebthidvhl, Now Yemr's Davoinm, Are 820 po 38 use of the
Vikrams Ers in, Are 71, p, 41; da. of the Valabhi Era,
Art. 71, p. 48,

K hafif Umanr, Art. 101, p 101

Khand bhddps of Beavmagupta, The (4D 865) Art 20,
p. 5, note L

Kielhorn, Dr F. on the Saptarshi-Kils Fra, Art. 71, p 41
pn the Vikrama Era, id, pp 40, oote 3. 417 on the Cheabi
or Kawohuri B, id, p. 42, uwod note 43 on the Nevie
Ers, Art T1, p. 46; ou the Lakshmins Sma Hra Ark 71,
P 44

Kollam Fru, Deseription of the, or Eea of Parasurdma, Art. 7L
P 455 — duim, id.

Erishpn puksha. (Bee Falbrha).

Eriln yopa  (See Foga).

Eabuyn, meaning of word, Art. 38, p. 18

Kshaya tithin gesieral rules governing. Art. 32, p. 17 warintion
on aceount of longitnde. Avts. 84, 85, p 18/ Kshays missa,
detailed nles governing, Arts 45 ta 51, pp. 25 to 81, mnd
Arts. 70 to 70, pp 48, 49; — samvatera, Art. 54op. 883
list of Art 60, and Table, p. 30, (See Erpumciiow, Lunar
wron ik}

Loghs Dithickintimand, The, » work by Gegels Daivajiia
(A.D, 1527) Ari. 20, p. B.

Labore, New Year's Duy io, sccording to Alberuni, Art. 62,
p- 32

Lakshmana Senn Em, The, Art 71 p 46,

Lalls, suthor of the Dhi-epiddhida, Art. 30, p. 8: introduced.

s bljs to Firet drya Siddhdnts, id.
Ludkh, Latitede and loogitnde of, Art. 86, and mate 3, p. 20,
Lankiks Kila Era The. (See Sopturshi Kile)
Longitude, varistion in time esused by, Arts. 84, 85, pp. 18,10,
Lunsr mooth. (See also Pokrha, dwints, Pirnimduta, Lanstion.)
Definidon of the term, Ari. 124 and oete, p 4; oames of the
months, Art. 41, p. 24 sod note 1; originally derived from
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the nnkshatrss, Art. 48, snd Table, pp. 34, 25; afterwards
&mﬁlmﬂmmhr_mmhﬂm&l,pﬂ;
detailed s goversing intervalation and expunetion of,
Arts. 48 to 51, pp. 25 tn 81 verying lengths of months,
Art. 45, p, 85; mmmes of intersalsted and expunged months
Yorw given, Are. 48, p 26; ruls in the Ndlatafea-rinschana.
wnd in the Bralms-Siddidnla, &f.; troe and mesn systems,
Art. 47, p- 87; soppression of o menth impessible mmder
the Intter, #d. p. 25; intermalstion of monfhs reonms in cyeles,
Art. 50, p. 39, pernlinrities observable in the order, dd;
inferlation by amints smd piraimisia systems, Art. 51,
p. #0; Aris. 70 ta 79, pp. 48, $9; names of the Hindu
lunar months, Tabla L, Part i, cola. 1 to 3; Part ii,, cels, Lto§;
Table ITL, eol. 2

Lonatinn, a nateral division of time, Art, 12, . 4] symodical
revalntion, i nele 2.

Lunstion-parts. (See Tithi-inder.)

Tatii-solar month-names, ponernl ule, Arl, 14, p 5; Art 41,
p 24 sesson-mames, star-rames, Art 14, p. 5; the former
first met with in the Fifjar Feias, id. | modern names derived
from staronames, Arts. 48 o 44, pp. 24, 35,

Lini-solsr year. Begine with muinta Chaitrs énkla Lst, Art. 62,
po §1; ol when that day s rither adliks or kahaya, id.
p 81; ruls when Chaites is interealary, id. p. 83; sonthern
or luni-solse evele of Jupiter, Art, 82, p. 88; The —- Fosoli
your, Art, 7L, pe 44

Lani-solar reckoming nsed in most pari of Imdis, Ari 85, p. 11,

Madbyums, = mean, Art. 28, note 2, p. 1L

Migi-San Era, The, Art. 71, p. 45.

Mahifddrats, Beginning of year meatiooed in the, Art 32, p. 30

Mabiyugs, Length of, Art. 18, p. 6,

Mahratts Sfr-San Fen, The, Art 71, p. 45. Rijn-Saks ErafThe,
Ar. 7L, p. 4T,

Maislr, Gagesa Dnivajia’s works followed in, Art, 20, p. 5.

Mataranda, The, & Kuruni (A.D. 1476), Ari 20, p. 8
Figuation of the eeutre for every degree of anvmaly given in
the, Art. 100, p. 6L

Malalar, Uudth%mm.h‘t. 7L, p 42 nee of Kollam
apdn in, Art. 71, p 45

Milave Ers, The, = the Vikmma Bes, Art TL p. 43,

Mulaghlam, school of sstronomers use the Fibkys-farana, Art,
80, p. B; and the drya SiddRduta, Art. 21, p. 9; — countrim,
salur reekeming used fn, Ast. 25, p. 11; New Year's Day in
the — country, Art. 53, p 82,

Marighis follow Bnpeda Dnivajiin's Grodelighees and Laghe Tithi-
rhintamae, Art, 20, p 9,

Micrddl system of lunar fortnights, Art. 13, p. 5

Mieslidis of Sonthern Todin uee the Vikrsmn e, Art. 71, p, 41,

Mathurd, Use of Hirshakila FBrs in, Art. 71, p 45

M smomaly, moon's, sgn’s, Art. 15, note 4, p 5 Art. 102,
. 58 term explained with refermmee to Tables VI and VIT,
gal * 5" smd “e™ in Table I, Art. 107, p. 80

Mo amikriohl defined, Arl. 26, p. 11; mesning of word
wpien®, Art: 90, nste 8, p 11: “mean time® Art 86,
105 mesn solar day,” ol ;  mean san," idl; “menn noon,
ol ; troe and memn sysbems regulnting interculation and sup-
pression of manths In the luni-solar calendar, Art. 47, p. 27,

preliminary mmh..hLl,S n.l&;hnyﬂrm]iAm
135 ta 160, pp. 68 o 100

Mithils, Use of the Lakshmans Senn Ermiin, Art T1, p. 46

Month, Lunsr, lengths of wymodiesl, sidaceal, fropical, noomas-
listie, sodieal, Art. 12, oote 2, p 4 ; names of — in the
mmmmn.p.ﬂ;ﬂmm.umm
P 104,

Moon, ber motion in longitule marks the tithi, Art. 7, p.3;
one synodic revolution comstitutes 80 fithis, i ; bija applind
to her motion by Lalls, Art. 20, p. §: and to her apogee,
id.; mean lengih of her sideren! pevolution, Art. 38, p. 91,
how the moon's motion cansed the naming of the lumr
manths after the pakshatras, Art. 43, p 24; Inoar cquation
of the centre explained, Art. 107, pp. 60 £

“ Moon's aige,” term used in Table 1, itsmuaning, Art. 07, p 85

Mubammad, date of kis fight, Are. 161, p. 10L

Mulsmmadsn calendar, perpetual, by Dr. Burgess p. 106,

Mubammadan months, Table of, Art. 168 p 10

Mukunduders, prinee of Orisan, Art. 84, p, 89

Maulths, The Saptarshi Kils Ees used in, At 71, p. 41. Now
your's day in, according to Alberani, Art. B2, p. 32,

Mutirs. (See Mafhwrd).

Nid!, Length of, Art 8, p. 2.

Nidikh, Lengih of, Art. 6, p &,

Nakshatra, Art. 1, p 15 Ark 4,702 Art. 38, . 21 ; deflnition of,
Art. B, po 8; length of, id; dutn concerning, fn an actinl
pafehiign, Art. 80, p. 18; intereslution end expupetion of,
Art. 35, p 10; — of *makabaten index™ Art. 37, p. 31
equal ood nnequal space systems of, Art 58, p #1; longituds
of eoding points of Table shewing, Are 35, p 28 geve
their namis to the luner mooths, Arte 43, 44, and Table,
pp. 24, 25; mothod for caleulsting folly explained, Ari 153,
p B4

Nepal (or Nevir) Bm, The, Ant, 71, p. 45; wa of Hoshs
Kiils Bra in, id.; use of Gupta Era in, Art. 71, p 43

Nevir Erm, The, Art, 71, p. 45

“New Style™ in Earope, Art. 168, p. 100,

New Year's Dny, The Hindn, Art. 62, p. 81; Vuries in varioos
localities, éd., mnd note 8, p. 32

Nijo infisns.  (See dlbide wdnes),

Nimnyunn Sadkrinti. (See Soddrdudi).

Nirpayasindhu, The, Art. 31, nate, p 17,

Nodital lunsr month, Length of, Art 12, note 1, 1 4

“Old Style™ in Burope, Art, 168, p. 108,

Oko cyels, The, Art 04, p. 87,

Oppelur’s * Canom der fincternizee™, Ath 40a, p. 20

Oris, New Year's Day ln, Art. 52, p 88; ﬁnﬂﬁhqﬂlﬂ
in, Art 64, p. 87; sdee of Amli Era in, Art 71, p

Paitamihe Siddhdnta, The, Art. 3T, p. 6.
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Pakshs, or moon's forteight, Definition of, Ar. 1L p &
. duka®, dnddha®-, krishua®-, babuls®-, plirva®-, spara, id.
Pals, Tength of, Art. 6, p. 2.

Pafichdign, Art. 1, p. 1; definition of, Art. 4, p 2; calon-
lnted secording to ome or other of the Siddhdsfas, Art. 10,
P 7; the principel acticles of, trested in detuil, Art. 3010 51,
pp. 18 to 81; speeimen poge of o, Art. 30, pp. 14, 15.

Paigha Sidildalikd, The, of Variha-Mibira, Art. 20, p 8§;
Art. 17, moto 1, p. 6,

Pum, Length of, Art. 6, p. 2.

Paydiars Sidddinta, The, Art. 17, p. 26,

Pamin Rima Ern, The, Art, 71, p 45.

Parls Kimedi, The Odko cyele in, Art. G4, p. 37,

Pandisa Siddhdnte, The, Art. 17, p. 6.

Palds Kimedi, The Oiko cycle in, Ast. 64, p. 8T

Persiam, old alendsr of Yaadsjird, Art 71, p. 47,

Phatigidhaprakiie, The, Azi. T1, p. 42, note 2.

Pitrl, Ceremony [n honour uf, proper day for performing, Art.
81 p-1T.

Priloa, Length of, Arl. 6, p. 2.

Pratipadl, or fint tithi of the month, End of, bow determined,

io the length of
§; and to the eoincidence of
and tropiml signs of the sodise, At 23, p. 10

ik
;

Pérgined, dofinition of Art. 7, p. #; vame of u fithi, i
‘ends & fortwight, or puksha, Art. 11, p. 4. Seralw Art. 15,
Pod; Art 20, p 18,

(Ses Kollam).
Rakins vocter, Art. 15, nots &, 3 5.
Bljamripdabs Siddidats, The, Ast. 17, p. 0; length of yenr
scoonting to, now in uze, Art. 18, p. 7; Art 19, p. 7; -Axt. 20,

 sabwonony, Art 21, p. 0.

Rijyibhisheks Ern, The, of the Mahrstine, At 71, p. 47,

i i prinee of Orism, Art. 84, p 30,

Rdma-vinods, The, Art. T1, nute 2, p. 43,

Riii, or sign of the mdise, Art, 28, p. 0.

Ratsemilld of Seipati, Art 69, mote 2, p. 85; list of ex-
punged samvatmrss of the 80-ymr eyele of Jupiter, scrording
to the mule of the — ., Art. 00, p 36

Raligious eeremonies, day for perfurmance of, how regulated,
Art. 81, . 17,

: Iﬁi_ﬁd-h.ﬂ-.mﬂ.-p.u;mw,mi.p.u

Em, The, smetimes represented in Bemgal sud the

Tamil eountry sa solar, Art. 67, p. 30; deseription of the
Art. T1, p. 42,

Sihalva Braima Siddidsta, The, Art. 17, p 0; At 50;
nole 2, p. 34

Sadihisds, iﬁu: Feda).

Semvatsara, of the A0-yesr eycle of Jupiter, Arts, 51 bo 62,
pp 42 to B7; duration of, ascording fo the Ssirys Siddhdnta,
Art. B4, p. 33, expunotion of u, (kehays snmivetsarn) At 64,
p- 83; varintions in prectice, Art. 56 to 60, pp. 33 to B
males for finding the — current on m particulsr day, Art.
59, pp M4 list of exponged — Art. 00 and Table, p. 36; —
of the 1Z.yesr eyole of Jupiter, Art. 83, p. 87, and Tuble
XIL; of the 12-year eyele of Jupiter of the menn-sign system,
Art. 68, p. 37, and Table XIL

Sunkmahtandéama-chaturthl, & certain religions observance, proper
day for performimg, Art. 31, p 17.

Snikrinti, definition of, Art 83, p. ¥; tuc sod mean, dis-
tinguished, Art. 26, p. 11; ws of the wond in this work,
Art. 97, p 12; how the incidones of the — nffects
intercalntion snd erpunction of months in fhe Jumi-solar
ealendnr, Art. 45, p. 25, and Table; Ari. 70, p 495
Meshs — , tahle chewing difference of mowmest of s
lrulated by the Arge and Sige Siddidwtes, Art. 06,
p 64, and Tabla (See also the Additions and Correetions,
pp 140—161).

Suptarshi Kils Fra, The, Art. 71, p. 4L

Sistra Kils Ers, The, (See Sspfareli Killa),

Ssurs mis, or solur month. (Ses Soler mowdds).

Spurs-paksba sehool of astronomers, Arts. 19, 20, pp. 7, 8

Slynns stikrintl. (See Smilrdnf).

Sexmgestmal division of the vircle in India, Ach 22, . O,

Shih Jahin weed ihe 114ki Em, Ari 71, p. 4

Shabfir-Sin Era of the Mahraitss, The, Art. 71, p. 45

Siddhdnias, Year-messuremont asccording to the difersnt — ,
Art. 17, p. 0; what is 8 Siddhiuts, i, note 1; sooount of
{bo various, Arts. 19 to 21, pp. 7 to U ;differences in reulis
when reckoming by different, Art. 87, p 20; espenially in
the matter of adhiks snd kshayn mies, Ark 48, 29,

Siddhinta Sebhars, The, uf Sclpati, Art. 47, p. #7.

Siddidats Siromusi, The, Art. 50, p. 80; eoincidemce of sideresl
und tropienl signs of sodins seeordiug to, ATt £3, p 10,
Sideeeal vevolntion of moeom, Art 12, nete 2, p 4 length of
— lanar month, Art. 12, note 2, p, 4; — solar yesr, dofl-
nition, oud length of, Art 16 aml note &, p. B; — reve-

Iution of earth, id.

Sidshn Samvet Era, The, Art. 71, p. 46

gindh, New Year's Day in, sccording to Albenini, Arl. 53, p 2.

Givaji, Rijs, esiablished the Mahrattn Rija Swkn Em, Art 71,
p 4.

Serpififodivdmpite, The, Art 71, p 46

Sodhys, defined, Art, 90, p, 11; Ast. 00, p. 52,

Solar days, correspondence of, with tithis for puorposes of
preparing calendurs, Ari. 31, p 16 ; how named, Art. 81,
p. 16; “mesn —*, A, 86, p. 19; varation in lengths uf,
its comze, sl

Solar mouths, The, Arts. 2§ {o 2§, p!.'lhlﬁ-;mﬁﬂllm
of, Art 23, nud sete 1, p 10; uumed after funar months,
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Art 28, wnd note 2, p. 10; lengths of, noenriting to diferent
Siddbdwtas, intabuler form, Art 24, p 10; insccarate lengths
gives by Warren, Arl, 24, nete 1, p 11: beginniog of,
Ar 28, p. 19, warying reles poverniog the beginning of, id.

Solar year, varicties al (he, ir.'Elﬂ, Art 18, ]I-h‘h#ll'l'i-th
Meshn snnkrdnti, Art. 62, p. 41,

Salkr reckoning nsed in Bengal, Aet. 25, p 11

Soma Siddhduta, The, Art. 17, p. B; Ari 69, sete 9, p. 34,

Sosthern Indin, syetem of lonar fortnights, Art 19, p.4; New
Year's Diey in, Art 52, p 32,

Afa, — true or sppparent, Art 26, note 2, p. 11
eeremony, Proper day for performing =, Avt 31, p. 17.

Sclpati, a celebratod nstronomer, Art 47, and note 4, p 275
his Poinewdld, Ael. 69, pole 2 p. 85,

Suddhn pakshn. (Sce Pabsda)

Sudi, or Suili, pakzha.  (Ser Pakada).

Sukla pakuba.  (See Fadaha),

Son, moon's distapoe from. in losgitude fives the tithi, Art 7,
p- 3; longitude of his apogee in A.D, 1187, Art. 84, p. 11,
“mean sun, Art. 36, p. 19; solar equation of the cenim
Art 107, p 00 £

Syppression of smvatssrss, month, and tithis. (See Erpenciion),

Surs, Length of, Art. 6. p. 2

Siir-San Em of the Mabraitas, The, Art. 71, p 45,

Siryn Siddhgnta, epoch of Kali-yugs, sccording o the, Art. 16,
p O lemgth of year secording te, Art 17, p. 6 und Art 15
p T} secount of the, Arta 10, 20, 21, pp. 710 9, snd notes
hnziz of luni-solar pockoning in the Tables, Art. 87, p 20
trme length of solit months scsording ta, Art 43, p, 23,
Arl 50, p. 20; list of suppressed manths secording to the,
Art. 50, p 39; durstion of s Hirdaspatys samvafsars, ot
vear of the O80-yenr cyclo of Juprier wecording o the, Am.
4, p 83 — rule for findiog the sumvetsrs corrent on
o parficaler doy, Art. 50, and note 1, p 34 list of exponged
sunvetsares of the 80-vent cvele of Jupiter secording to the
= Ruls, Ari 60, p.36; differenes belwern momont of Meahas-
suilkrhnti s calealated by the — and the dree Siddbduts,
Art U8, p B4, snd Table; greatest possible equation of eentre
seconding o the, Ari, 108, p. 01

Bynodic, revolution of moan, (set Lemativm). Length of menn
— lunzr mimih, Ari. 12 oote 9, o 4

Sicbaidli-i-Abbari, The, Art. 71, p. 48

Tables, im {his work. Deseription nnd explanstion of, Aeis,
T8 to 117, pp, 47 to 82,

Tumil countries, solar reckoning used in, Art 25, p 11

Tamil schoal of ascronomers use the Vikiye-Harans, Art 20,
p B, and the drga Siddbdata, Art 21, p 0,

Tirftdi Iidh, The, Act. 7L, p 48

Telugus, The, follew the preseut Sirye Siddbisfa for sstre-
nomical ealonlationn wince AT, 1208, Art 20, p. &

Time-divisions, Hindn, Art. 6, p 2

Tinpevelly, the Saks Era nscl in, Art 71, p 42; uwse of
Koflam dwdn in, Art. 71, p 45,

Tirhut, wse of the Lakshmans Senn Bra i, Ari 71, I 48,

Tithi, ame of the slements of » paichiiga, Art 4, p. 2.
definition of. Art. 7, p. 3; warying lemgths of, Art, 7, p. 3;
ssironomicsl ressn for varying lesgth of, At 7, note 1,

p- 8; details ronverning the, and sames of, An. 99 p 18;
enrrespoimdenre of, with solar days for purpises of prepuring
cilendsr, Art. 31, p. 16; intercalntion sod expunction of —
(adhikn snd kshoys tithis), Art. 88, p. 17; varies in different
loealities, Art 85, p 19

Tithi-index, Are. 37, p. 20; Art B0, p. 40; eohvession of
~ into Tunativn-parts, Art. 81, p.'50; do. into menscres of
solar time, Ari. B2, p. 50

Travaneore, New Year's Dy fn, Art. 52, p 082,

Tretn yugs,  (Ses Fugu),

Tropical. Letzth of — lnner mopth, Art 12, nots 3, p 4;
— walar year, definition sud lengthof, Art. 15, and note, p. 5
True saiikrinti defined. Ar 26, and mofe 2, p. 11} mesning
of word ““trme™, Art. 28, potz £, p 11; “truc time”,
Art. 38, p 19; true and mean sysiems regnlating inler-
calation and sippression of monfhs in Jumi-solir calendar,
Art. 47, p. 27,

Ujjain, {see Ladki). *Ufjsin mesn time™, Ari 38, p 20
longitede of, &d, aole 2; meridian of, osed in the Tables,
Ari 73, p 47.

Usaar Khalif, Art. 181, p. 101,

" Unequal-spoce systam ™ of nakshatras, Art 88, p, 2L

Utpals, o writer on Astrossmy, Arl. 17, sote 3, p. 0,

Uttnriiyana. ssikcriuti, (See Seadrduti).

Vadi, or badi, paksha, (Sen Pabaka).

Fdblya barana, The, an ssttopomical work, Art 20, p. 5.

Valabhi Ers, The, Art. 71, p. 43,

Virs, or wmck-<day, Art. & p. 2; oames of days of the week,
Hindu, Art. 6, p. &

Vuribhamihirn, anthor of the Paicke Siddldnfild, Art. 17, notes
L2 p 6 Art 20, p. 8; Art 40, mote 1, p 29

Vanba, or sulsr year, Ari. 15, p. 6.

Vortamina, s — year defined, Art 70, p 40

Viisars, — salar day, Art 8, p. 2

Firishtia Siddhdnta, The, Ari 17, p. 8; Art, 50, note &,
p 34

Vivilils Kochehanna, suthor of a Kiress, A.D. 1898, Art 20,
p 8.

Feda, The Yijur —, Art. 41, p. 34

Feddaga Jyotivha, The, Art. 17, p. 6; Art 4, p. 25; Art. 47,
p- 28; beginning of year ssconding to, Art. 53, p 82,

Vighat!, Length of, Art. 6, p. 2.

Vijala Knlashuri, Defest of Yastern Chalukyss by, Art. 71, p. 4il.

Vikenma, *King" (f), Art. T1, p, 42,

Vikrmma Era, sometimes representod by Tamil eslendar makers
o slar and Meshddi, Art 67, p 89; pot meed by Hindu
Astrouomers, Art. 70, nate £ p 40; The — deseribed,
Arl. T1, p #l; "Northern —* nml Southeen — id;
Hooe anmvst ™, po 43

Vikramddityn ‘Tribhuvana Malla, established the Chilukys Ees,
Art. 71, p. 48

Villiyaif your, New Yenr's Day, Art 62, p. 82; Art. T p. 4

Vinkdl, Length of, Ari. 6, i

Vipals, Length of, Art 6 . £

Vimkeivaradevs, prince of Orisa, Art. 04, p. 39.

Vrata. Proper day for performance of s, Art. 81, p. 17.

Friddhi, mesning of wond, Art 88, p 18
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Wirreii, Fis Kélsseabalite, Art. 24, note 1, p. 11; imnocnrate
hqﬁilﬂlramhmﬂin.ii;n:hchrmhh
Art. 71, p. 40, vote 2; ou the Viliyuil Bra, Art 71, p. 43,
pote 1; on the Kollam Brs, Art. 71, p. 435, noio 4; vm Lhe
Graka-parieritti cycle, Art 64, p. 37.

Week:duy names, Hindo, Art 5, po 2

Yamiujird, 04 Persian calendar of, Art. 71, p. 47.

Yexr, The Hindo, solar, huni-solar, or lnwer, Art. 25, p. 1Y
beginning of, Art. 53, p. 51; G0-year cycle of Jupiter
Aro b8 to 62, pp. 82 ta 87; twelve-yenr eycleal Jupiter,

Art 08, p 87; currest (rarfemdna) and expired (gata)
yeurs distinguished, Art. 70, p. 40,

Youn, Art 1, p 1; Art 4, p 3; definition of, Art. T3
lengih of, id.; duta voncerning, in sa actusl pefichidies, Art
30, p. 18, % — index™, Arto 87, p. 20; special yogas, and
aunpirious and inmuspicioes ones, Art. 39, p. 22

Yogns, Method for calculnting, folly explaiped. Art 133, p. as,

Yogu thrds, or chiel stam of the nakshatras, Ari B8, p. 2L

Yugs, Length of, Art 168, p. 6

Fodiae, Tha Hindu, Art. 2Z, p, 0.
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