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" Com inations, Permutations, &c.

\DEFINITIONS.

DEFIN. L

HE Combination of quantities, is fhewing how
oft a lefs number o(}' quantities or things can
- be taken out of a greater, and combined together,
‘without confidering their places, or the order they

ftand in. This is alfo called Elefion or Choice.
Here every parcel muft be different from all the
reft, and no twg is to have precifely the fame quan-

- tities or thing;j N '

DEF. IL

> Permuiation, fhews how many feveral ways, the
¢ places of any given number of things may be
schanged. This is alfo called Variation, Alternation,
land Changes. .

A\, Here the only thing to be tegarded is the order
ey ftand in; for no two parcels are to have all
the quantities placcd.in the fame fituation.

D E FE. L

Compofition, is the taking a given number of
quantities, ouf of as many equal rows of different
gquantities, one out of every row ; and combining
ghtm together. '

3 :'Hm no regard is had to their places; and _f:
differs from combinatiog, in which there is but.one

rWOfrs. B

!

B X DEF.
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"PER ATIONS.
Cor. 1. m X changes of m—r things = changes
things.

Cor. 2. The changes of m=—1 things out j m =
m things.
For th ¢hanges of abc = 1X 2 X 3,.and taking
in dy the chzpges of any 3 2 of abed = 1 X2 X3+
P axIX2X3 T IX2X3X4 = changes of abed.
And the fame of others.

Example 1.

How many changes may be made of the words in
\\b:s verfe ? Tot tibi funt dotes, virgo, quot fydera
ccelo.

*Anfl 8X7XO6X5X4X3IX2 X1 = 40320.

Example 2.

How many ckanges mgy be rung on 6 bells ?
Anf, 1 X2/K 3 X4 X 5%X6 = 720 changes,

Examp. 3.

For bow many days can 7 perfons be placed in a dif
ferent pofition at dinner ?
 Anl 1X2X3X4X5X6X7 = 50403 near
4 years.

PROP IL

Tbe number of permutations of m things. taken n -
and'my or nat atime; is equal to m cbange:qf M — 1

.'..:bmpla&mn—x at a time.

-

wFor {u ppofe thefe 5 things abede, and firft leave:

_ogta; then we fhall have the fouubcde, out of

e Which let there be takep all the 2°s, e, 4d, &c.

\ 2nd put v = number o? all the variations of every

~ 2, out of the four igs bede.

¥ Now ict 2 be peff in the firlt place of each of
o thm ‘whi I make abc, abd,-&c ; then each
&y A B 2 : will
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PERMUTATIONS:
Then (Prop. 11.) when m = 6, n = 2, the nhim-
changes = mv = 6 X 5 = v, a fecond tyme.
‘Aghin, when m = 7, n = 3, thefmbcr

of chayges = mv = 7 X 6 X 5, that is,f= m X
m— 1 X m — 2, continued to 3 or # ternts. And
. thedike m.;be fhewn for any other numbers.
L]

Cop. 1. I} V = ail the variations or changes of m
things, taken n at a time; then, m —n XV = all
the changes of m things, taken n =+ 1 at a time.

, Forwhenm=14,n=3, V=7% 6X5, and
F‘ “m—n = 4. But by this Prop. making » = 4,

then the changes will be = 7x 6 X 5 X 43 that is,
+—V Xm—un And fo for all other numbers.

Cor. 2. u' V = m X changes of n things out of m
— the changes of n + 1 ibings out of m.

For mV = gn x chapges of # things out of m;
from which fbtracting m — . V (Cor, 1.) gives
n 'V as above,

: Ex. 1.

How many changes can be rung with three bells out
of eight ?

*Anf. 8 X 7 X 6 = 336.

By, 2.

. How many words can be made with 5 letters of the
1% alpbabet, admitting all £onfonants ?
Anfl 24X23X22 X21x20 = 5100480.

L 4

g - PROP.






"PERMUTATIONS.

V. = 32 ; for it was fhewn before that aab is re

"N 2, and fince ¢ may have four pofitions a ong

4 fie wmuantities aab ; therefore the variations Af all

: 1hc, will be 4 X 3 or 12.

" .__After the fame manner if we have ghbeec,if
they afg *all different, they will admil of 720

changes, byt becaufe 4 occurs twice, and ¢ thrice,
it mpft bewdivided by 2, and then by 6, and the

quotfcnt will be 60 = IX2X3X4X5X6’ as is eafily
IX2XIX2X3

tried. And the like may be fhewn of any other
* {uch quantities.

" Cor. Hence if any index p occurs twige or oftener,
#he [eries muft be divided by 1.2.3 ... to p twice, or
as oft as that index occurs, in different quantities.

For in that cafe we fhall have 2!23, or aaa bbb,
where p is 3. Or a*b+, where p is 4.

A B,

How many variations may be made of the letters in
the word Bacchanalia ¢

Anf. It will be in this form ebcdeffigeg, and the
changes will be
» IX2X3X4X5X6X7X8Xg X 10X 1T __

N IX2ZXEX2 X3 X 4 o3
831600.?
Ex. 2.

How many different numbers will the figures follow-
ing maxe, 1220095555 2
X®.3X4X5X6X7X8X9X10

An f
1xzxxx2x3 X1X2X3X4
= 12600.
- ',~

B4 PROP.‘_;






PERMUTATI ONS.

¢ A

b
B 4 g . ;
36 ac bb bc cc
aaa aah wac abb abc acc bbb bbe Wb

a b ¢

aaah amitI aabb aabc aacc abbb abbc
abec  bbbe bbec.

| Here we have four of this form aaab, whofe num-
ber of changes is 4, by Prop. 1V.
And three of this form gabb, number of chan-
ks 6.
And three of this form aade, number of chan-
oes 12. -
Therefore 4% 4 = 16

3% 6=18

3X 12 =36

Number of changes 70

Examp.‘ 2.

bbefe teny as b ¢ de?

- Here the fum of the indices muft always be 8.
And all the forms being found by Prop. VIIL. fol-
lowing, and the combinations in each; put them
Hown as in the following table, writing the indices
of the quantitjes for “the repetitions. Then find
h changes (by Prop. 1V.) fgr every eight, in thefe
EYerent forms, and multiply them Feverally by

nbmber of combinations in cach forfm, as in
2 lﬁﬁ COIUHH!‘.' . o

How many changes can be made of eight letters out







PERMUTATIONS
}nthe number of alternations or changes will

2 form, 122331f" 8= 5x8 = 40

3 form, z_éL—g%x 9 =10X9 = go

s fam, P = st = 5
form, Il:z;(sl'.t;(fxli?:goxft}:ﬁo_

s\orm, :::;{i;{t;{fx:.ﬁ':.Gole:gGo
Vil 1.2.3.%.5

- X 1=120% I = 120
Namber qof all the changes, 2111

—

Note, if 1‘0 be to be taken at a time, the num-
ber of the forms of combination would be the

{fame ; but the combinations themfelves would be
different.

] PROP. VI

¥f C be'the number of combinations of m different

things takenn at & time 5 then ™ : " C will be the num~
_ n+1
ber of cm&inag'm, taken n 4 1 at a time.

et abede be th different things propofed. Then
the different combinations, taken by one’s,. by
two's, by three’s, &c. will be as follows: ;

a ab






E' comBiNnaTioNs.! Lk

r € X " —” — the juft number of combinationjs
o n 4+ 1 Sy
this cafe = 10. o3, g
& g: Again, if thefe laft be again combined Fith
'- five,. we fhall have 5 X 10, or 50 combgnati-
ons of four letters, in this example. But éut of
« thefe, *there will be fix with «a, and as many with
bb, cc, dd, eewdthat is, 6 X 5 or 30, to be reject-
' ed. Then there remains 20 = 2 X 10 = m—n. C.
l But thefe contain as many repetitions of each, as

there are letters, thatis, 4 or » 4+ 1. For amongft
them we have a@bed, bacd, cabd, and dabcy and fo
: o\the reft, therefore we muft take only 4 of thefe;

any then we fhall have 2 ”C for four quantities
-4
combined, which in this cafe is 5 = Z—"C.

n-+1

5. Then if thefe five be combined with abcde,
we fhall have lfx 5, or 25 of all ;; bus among
them there will be four with a4, and as many with
bb, cc, dd, ee ; that is, 4% 5, or 20 to be thrown out ;
then there remains 5, but all thefe 5 are but the
repetition of the fame letters differently placed s
and therefore we muft take the 5th part, or § =1,

—" .
e C, in our exapple.

And it is eyident, that the fame reafoning may
applied toe‘:.

ocver. And “therefore if C be any number of

combinations of # quantities, then 2= "C will be
o 308 n+1

combinations for # + 1 «quantities,

/" " \: '- PROP

y pumber of diftinét things what-
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COMBINATIONS 5

For = 8 x"”"g"’ &c. to n terms "I
SElY Bt . '

the » + _1" term of a binomial ; by Cor. 1. Bt'ob.

§ . V. Sect. I. Algebra.

Cor. 2. The number of all the poffible combiRations,

« of Wit the one’s, twe’s, three’s, &c. is ome lefs than

b “the fim of all the uncie of a binomial raifed to the

. m™ power, and that is equal to 2™ — 1. This is
the number of all the eleitions. .

For the fum of the coefficients of the m'" power

- & fum of dﬁcoeﬂicicnts of g1 =24+ 1 =

‘.

\(or. 3. There is the [ame number of combinations of
n things out of m, as of m—n things aut of m. .
For there is the fame variety of taking » things;

as‘_of leaving » things ; that is, of taking m — #
l‘.hmgs. [

Cor. 4. There is but one combination of m things
- out of my whether they be all different, or feveral
¢f one or more [orts, ‘ 4]

Cor. 5. The number of permutations of m things
taken n at a time = the like number of combinations
X nto 1.2.3.4.5 &c .. ton terms, . e

| This is plain from this Prop. and Prop. T1I. |

. e Ex, 1.
How many ';mh‘mtz’am can be made of fix letters

’

out of ten?
, Anf, 10X9X8X7X6X5
IX2X3X4X5X06

Eg: 2,

How many corsbinat; :
s of the alpbaber? be made with three let-

MQ‘-X!ngz

IR E = 2024.. ¥
; ;R Scn.ox..

— 210,

L3
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COMBINATIONGS

fecond, third, fourth, &c. to the laft 5. r.heng!n}re-’ 3
' the fecond letter and join it with the third, fourth, .
&c. and then take the third letter and proceed the -
fame way ; and then the fourth, and the fifth, &c.
till all be done; always taking care to reject fuch
combination§ as you have had before. Thus you &
% havdthe combinations of all the two’s.
' Then for all the three’s, join the firft letter to
“every one of the two’s, fucceflively; and then the
and third, &c. to the laft; taking care to
fuch combinations as are had before.
~ Then you haye all the combinations of the three’s.
Proceed theName way to get the combinations of
%thc four’s, all the five’s, &c. till you come at #,
wlhofe combinations are required. So you will at
laft get all the feveral forms of combination of #
things; and how many there is in each form.
But in particplar cafes, fhorter ways than this
may often be found out®
2. To find the number of combinations in any:
form ; let the quantities, both in the m things, and.
n things, be rat:ﬁcd according to the indexes, fetting -
the greateft firft, as has.been faid. Fhen if the.
quantities are not many, the number of combina-
~tions may be found our, and reckoned up, after a
L?r manneér, as their different forms were found
before; beginning at the firlt, and going gra
dually thro’ them all., As if you have a* & ¢* d;
and you wm:l&know how many are contained init,

of this form adpe. Here 2z may be connetted with
be, bd, cd; apNl there are three fuch fquares which
may be conneced in like manner, viz. ga, bb, and
¢cs therefore 3 % 3 or g will be the number of
combinations in that form. z
there are nfany terms, we muft pro-
to calculation in this manner. Ler the things
whofe number is m, be thofe o* 49 ¢ &', &c.

2 ¢ 1, wgig the indices or repetitions, no -
e A C . matter






3 COMBINATIONS. i
"1. the number of combinations with a cube and a
Wquare will be A X B — 1. AT
Again, 1 (the index of ¢) is eontained in 35, 3, 2,
ad 1, (the indices of all the quantities a5 & ¢* d)5
thence'C = 4 ; fo that there will be four cafes,
Swhere (c) any fimple quantity can be taken. But
ofince, a cube and a {quare is to go along with ity
- thefe take up two places, and deftroy two of the
"cafes ; fo that the number of cafes where a fimple:
quantity can be connected with a {quare and a cube
ces are fixt, or {pecies determined), will
d for every one of thefe, there will be
A x B — 1 calds by varying the fpecies of the cube
alld {quare ;. fo'the number of thefe three combi-
‘nations, will be AXxB—1 xC—=2. And in .
like manner, if there had been a fourth quantity
' (d) to be combined, we fhould have D = number
of the fimple cafes, andd) — 3 the number of cafes,
‘when going along with the other three. And then
the wﬁolc number of combinations of quantities,
with four different indices, would be A X B— 1
® x C—1k D—3, for dmuft be fuppofed to have
a different index from any of the rc(E '
It 1s eyident, this way of reafoning is general,
may be applied to any colleitions of quantiries
whatever ; where the indices of all the quantities 7,
in the propofed form, are all different.  Bue it mat-
rs not, whe the indices in the whole collec-
1on of quanti§es m, which are expofed, be the fame
- I:l"lﬁ'crc ! '
Ow when any index in the propofed form hap-
vens to be repeated feveral timcl:,; 5:: former nu,ﬁ.
muft be divided by a correfpondent number,
a fike manner as was thewn in Prop. IV. for
ie changes of things. ) it 0"
Let ﬁ@j?q‘, the form 4’5, then A =3,
=3 and @ 1 = 6. Butif the form be

* g g

L -

s N . . ]

ii RS & b . : : :
’“‘I P ——
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~ i COMBINATIONS:

¢ ‘'muft be made fo many rows of figures as
erc are different forms, and the fum of the fi-
gures,in each row muft make », and no row muft
! exceetl L places. Now to get all thefe forms, fec
. downyhe greateft index firft, and the next leffer
- towards the right hand, and fo on. Then proceed
« frog one row to another, by breaking the leaft
numbers (thofe towards the right) ftill into leffer
nurgbers, till they be units. Thus proceed gra-
figure by figure, from the right towards
till all the numbers be dimininithed as
" low as the

. Ex. 1,
- Let the thing} propofed be ab’c = m, to find the
number of combinations made of every 3 (n) of thefs
quaniitses,
The indexes 321 .L = 3.

Forms 3 combin. g
21 4

5.8 X ) §

Suh of the combinations, 6

——

. +In thi \xamplc there are 3 forms; 1. a cube;
2, @ {qualg apd a fingle ones 3. three fingle ones.
’lihc firft 28nits of one combination only ; the fce
cOnd of 4,/3nd the third of 1, whofe fum is 6.

' - Ex. 2.
- Let avbsg® A propofed ; to find the number of comin

iNaLURE; taken 4 at a time ?

Indexes. Forms. Combin.
332 31 “+
e E Jtea ‘ 3

| :- by zjl I 3

Sum of the combin, 1.

3 '?v

_' ¥ .
“* ﬁ:
.

- ¥
b

° 3 Exi

'A,.‘.r _. W - \ ' |

& iy
Yo
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‘Combin. {| Forms. i
. 40 3331
o || 3322
50 L3320
4321 400 33:!1!
43-;-:';" b TRs50 32221
- 4222 59 322111°
" 42241 300 3211111
421111 125 22222
411D 5 222211
\ 2221111 1
1320 - -
of 1126
: £ ¢ 1320 )
"] 373 7
Combinations in all 2819 kﬂ
] L g JIeR3
] '1‘.

To give account of our proceedings in this Ex- OO8
ample, it may be obferved, that all the figures de-
creafe towards the right. 1n the firft place, we take -
the greajeft 5 and 5, and then hrn.E the latter 5 "

afgd 1, orinto 3 and 2, orinto 3 and 1,1. '{’J
ing &ne with 5,3, we ke 5,2, and il up
or with 1,1, 1. .‘

one with 5, wetake 4, and fill up with
M numbers, not exceeding 4; as with  *
o1. For if we had taken a bigger
4, we fhall find it difpatched befores
we mult always take an equal ora -
In the next place we take 4,3, and"
‘ge or 2,1, or 141,13 and thus we
hﬁl*numbm are dxﬂblved %

_i!hu! ﬂmﬁ: mﬂu.. we take 3
el .the greateft numbers that eicﬁd.-{'-_
ndyproceec l?befémi but we have now

&) DR
; o . » ‘ =% "“ *;' Vs T4
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| COMPOSITION. a3
Then the number of combinations-of every 2, is d
d by joining each quantity in the fecond rowto
the quantities in the firil, ‘which will make as
any times m as there are things in the {fecond row,
or m times z, that is m®3 for all the two’s.
¥ Agairy taking in, the third row ; there will be as .
miany. times s*, as there are things in the third
row, that is m times mm, or m* ; for the compo-
fition of three things. -

Aker the fame manner if a fourth row was taken
in; aljthe combinations of every four, would be
m*; and fo on. And therefore univerfally when »

ws are taken in, the number of combinations
will be m", whih is the number of compofitions.

Cor. 1. Thx Mymber of compofitions of all the one’s,

twd’s, thred’s, Eec. to n, is g m.
7 —— 1
mé — 1
For =m $m+m+ 1.

m— 1
mé—1 - ' -
And;_:_lm _a4+m‘+m+l,aswdlap?
M" — 1
I |

c. to m = compofitions of all the

one’s, t ree’s, &c. to .

{Cor. 2. Wence, may be found the compofition of
things out{oh m, as follows. Involve m to the n™
power for the§nfwer ? o

pear by divifion, or in general, m = m"

+ =t

Examp. 1.

0w many compofitions, of 3 letters out of 20? -
_Anf. %05 = fogo, B re, 3
ifferent alPl:.abcti.oo o Yo Ihou!d ety Ay
M 1 Ex o, 1o L
| ﬁﬂy changes are there on tlfrowixg Sfour dfcz:i' i

6% = 1296 s
PROP. .

o d






. COMPOSITION:
number of variations or alternations, of the
ces g, 2, 13 Or in of 1, v, % w.
en AV will be the whole number of compofis
ns, that particular form will admit of.

+  Cor. 1. Hence in any a'b"cvd* &c. where the in-
. dicts awe fixt invariably to their particular letters ; the
pumber of compofitions N will be,
e _1)(2)(3)(4...:0»' :
= N2.3..00 X 1.2.3 ... b0 ¥ X &c

Cor. 2. If n = number of different lotters in any
a'b7cvd* &c. Then the whole number of compe=
ions for that foxm will be =
1.2.3 ... 1.2.3 ...1om
RS &c. 1.2..FX1.2..0x&C »
where R = 1.2,Jor 1.2.3 &c. according as any in-
dex is twice or thrice, &c. repeated; and the like

Y

for S, and fo on. 2
Here follow fome examples.
Examp. 1.
How mdlgy compofitions are in-the form a'bc?
Heren % 3,m =6, 1 =3, v=2, w =1. And
herg is no ition of indexes. Therefore
A 1.2.3.4.5.6 - ot
4 1.2.3 X 1.2 5 59 =gbnc

- %Ex, 2.
How ofitions in the form a*b*c ?
Here n m=5 t=a vse, =1

The jiidex 2 is twice repeated,  Therefore
Anf, 123 o 12345 _ i

- T s " ""'?'W

L

~
-

1.2 1.2x1.2 55 3,°=9w
Ex. 3, .
Tofutd the compoisions in the form b,
E : R .
" Lo Here

>
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COMPOSITION. Bl | &
wer, you'll find 30A:B*C, therefore V=30,

' e variations of a*b*c. Alfo with 243 in the

| _fifth power, you’ll find 20 forV ; and fo of others.
& And this being known, this dottrine may be fer-
! viceable for finding the unciz of any term of a2 mul-

* tinomial. As*fuppofe you have the 4th term of the
7th power of A +4B4C &c. which is A*B’, AsBC,
and ASD, ' s

Thc{ariations of A‘Bsis 1.2.3.4.5.6.7

1.2.3.4x1‘g.3
- %&pd the variations of ASBC = 112?3::55 7 =427
- and the variationg of A‘D = 1.2,3:4.5.6.7 =%
1.2.3.4-5.6

' therefore the complete term is 35A4B3 4 42AsBC

¢ 4 7A¢D. Andghe fame may be done for any o-
ther term, if the fetters that compofe it be known.

| The dottrine of Combinations and Permutations,
i1s likewife applicable to many other purpofes, par=

- ticularly to feveral problems of chance, which for i
brevity’s fake T omit.
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5@ The PR BRI T

A Cbrom’w, - 1hofe of moft frequent uf, mg ﬁus
" as relate to the civil computations of time.
.Ch‘mlag is abfolutely neceffary to be known by
2l fmrb as want to. underftand bifory; without
- awbich ke will wander in the dark, and_be always at
- @ lofs. For as the Hxﬁa:y tells us the peffon that -
aélsy and Geagrapby gives us the place of adtion, Jo
_ Cbhronology muft give us the time of afiing 3 without_ .
-+ which we fball bgve very imperfell nofions of what
. e read.  For this ,reaﬁm, I bave added a Chronolo-
. gical table, m:tamng the moft memorable atlions
- that bave bappmed, and the moft remarkable eventssy
" .and the times when the moft famous men were alive.
At is true, the Chronology of ancientttimes is very
| alemrc and uncertain y for though the falls are mofily .
o 2rue, yet thefe being annexed to wrong periods of time,
 dbas occafioned infinite perplexities and ingpnfifienci
Chronclogy, which food in great need mm&v
Far this reafon Sir 1. Newton /& about retifying the. -
| tme:, which be didwith wonderful fagacity 5 and bas
given us-a table of ancient tranfaciions, adjufied to
their proper periods of ¥me, as far as be bad any da-
ta to work by, and perbaps as far asit is poffi ble o be
. dawe in this age. By this means be bas madt a great
. many ‘events in biftory, furprifingly toa This be.
¥ 'cfimd by reafoning from the lengths o generaham of
- men, and of the reigns of kings, and by afironomical |
JI8 {abﬁma:wm, where they co:dd be pad 5 and thefe are
. anfallible guides. :
v Forto couﬁm the time af any :ranjb&m:, fwa'al
: ‘tbcraﬂtr:, taken from Aftronomy, are of efpecial ufe
s the eclipfes of the fun and nioon, the conjunitionsof
 the fuperior planets, the acronical vifing o [erting of
" ihe flars, the occultation of the fixt fars by the
S \mm, the places of the equinbélial points, and fuch
2k Thife, when taken notice of by any hifiorian,

ga aﬁm way in determining the muqf any. ﬂmnr A
"4 ?gcm, rbm mrmmed
i 5 Bﬂ.‘]

I.w

K,

g o
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"y DEF. VI

’Gregoq, in 1582 ; it confifts of 365 days

- thatis, not dmﬁblc byq., muﬁ

'DE.F Vi

The j"uh'dg .‘Z’ ear is the year inftitute
Cefar, 46 ‘before Chrift. It cq
days for“dtm;' years, wh:cl}osrc ca
Years 6 days, every :
called MP?TM, whence the Julian Yeu
days at a mean. But this year being 18
the tropical year by full 11 minotes, a dig
“in 130 years; or the feafons come foon&h
in 1 rio years. And in 47540 years the

year would move forward, thro’
fomof the year.

The Gregorian Year, is the year mﬁltu :

cars, and 366 for the fourth, wﬁad;
Eke the Juli 1D

ear, inftead of a | :
y Thu fort of yweaxspm ‘the trop

nearly with the apparéasen
&thefun. udlsdd{gned <
year. Butittsvcry unfit

 calculations, being perplext with fo mg
lwons.

- It was ‘contrived to be brought to the
tion as it was at the tme of the counc
in 3253 which was done by dropping
of the Calendar in the month of Octob
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CHRONOLOGY.

laft century it was 1o days before the Julian ac.
coyit; and in the prefent century, ‘is 11 days be-
- foue{' the Julian year; and gains one day more,

evepy following century, except in ﬁach as are ex-
&fy divifible by 4. But it is ftrange that the
fhould bring back the beginning of the year,
the Nicene council 3 when it ought to have .
been fbrought back to the time of Julius Cafar,
wherf the error was firft begun ;. at which time the
vernal equinox was on March 24 or 25. And then
inftead of 10 days, 13 or 14 fhould have been cut
off. : & ’ ‘

- This year was brought into ufe in Fngland in
the year 1752 ; before which, the Julian account
was always ufed. It was effected by ftriking out
11 days in September, calling the third'day the four-
teenth, and fo on. Andthe year to beginon Jan, 1.

DEF VIIL

The civi] Year is the year which is in common
ufe in any nation. Thus the Julian year was ufed in
England till 1752, and after that the Gregorian
year was to be always uled.

Different nations begin the year at different times.
The ancient Egyptians fixtits beginning in Auguft ;
the Atbenians and Grecians, at the fummer fol%cc 3
fome places in Germany and Italy, at the vernal equi-
nox ; and others at thgautumnal equinox. But moft
of the Europeans begin it at the firft of January; as
England does by a Fate act of parliament.

. The year is divided into 12 months; as alfo
. into four parters, for the four feafons of the year ;
fpring, fummer, autumn, and winter, '

D E'F. " 'IX,

The .Iuégr'nar confifty of 12 lunation’s." or
54 days; ir is ufed by the Turks and Mabometans.
strunsthro’ all the feafons in 32 years,

-

DEE.!



- thro’ a fign of the zodiac.

4% SR
ays each; w | e fol
thz’refomthcy were obliged to add a ¢

ever they found it too
feafons; and to omit a day or twoin
month, when they found it too long f
of the mboﬂu E*

e DR F. XL
A Year current is a year running S
yet compleated.  The fame of days, S

: DEF. X &
Awnthcudlpattofthc

y *DEY. XII.
AfnkrMoﬂbmﬂlct?meof.

mnﬁ, Ofthc fuﬂmd MaQ
Itcmﬁ ofagday!, 12 hours,

lunwon
DE F XV.
I’:rmdud Month, is the tme o

volution, till it came the
Ghefamkar._ltlsz ﬁyg;
D EF. XVL
C'iwloraladﬂMmb is the N
31&)1, accordmgasls&tdm'

Jq_
o" 3
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"~ A Mnth of weeks; this confifts of four weeks;
and 13qof thefe months make a year, wanting a
. a | 5
\Xl. D.E Y. XVIL",.

"~ A wevkyis a colleétion of feven days, the 1ftday is

" funtlay, ¢ monday, 3 tuefday, 4 wednefday, 5
thurfday/ 6 friday, 7 faturday; then they come a-
bout again h. the famé order. Thefe days have
their names from the feven planets. '

. ¢ TN DX,
A day is the time wherein the fun feems to make

one revolution. This is the moft fenfible part ot
time for meafuring the fmall parts of it.

D E F. XX.

A natural day, is the timg wherein the fun moves
round the earth, from one meysidian to the fame
again. This is longer by about four minutes, than

sthe time of the earth’s rotation.
v Different people begin the day differently. The
\ Aftronomers and Arabians begin the day at noon the
receding day, and end it at noon again. ‘The
‘ews, ' Italians, Athenians, Aufbrians and Bobemians,
gin their day at {un-fet the preceding evening,
nd reckon gill fun-fet again. The Babylonians be-
n gnd end their day atTun-rife. - The ancient E-
ptians, ;and moft Europeans, begin the day at mid-
ht preceding, and reckon to the midnight fol-
, D EF, XXI
Ay artificial or fbining day, is the time the
above the horizon, of the time between fun-
and fun-fet, And night isotbe time of the fun’s -

ence,




S R T
An bour, is the 24th part of a
"‘Mmmmmﬂd

twice 12.
‘ -'”‘DEF XX

* DPlanetary bour, is the 12th p
the fun ﬂnm.hg; as_alfo the uth :
of his abfence.

The Jews and ancient Romans _ ¢
into 12 hdurs, whether long or fhiwrs 458 Beg
to reckon their hours at fun-rife, and e8d :
fet, when they began 1o reckon the
night, which they alfo divided st
hours. Whence the hours of dbay

than the hours of their night ¥ fiths

r in winter. The Turks ufe this

D E F. XXIV.

A minute is the 6oth part of af.
the 6oth part of a minute ; and fo &

&c. _
DEF XXV.
D?rk,uamn

fent.

a moluuon

belnimd I
3 hu pmd oonﬁﬂ:s of
product of the numbers, '1%8,
was 47!3 at the beginning

or Vidorian p
hsu:g the produét of 19 and 28.

¢57uthebegmmngof:hec i
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“teferred: This has a beginning but no ending, as
3. peri has. e . .

.'3'

+_ The \following are the moft remarkable Era’s,
a(.::f)\" g to the common account. !
- Years before Chrift.
. - . Of“the world, —_— 4000 -
* Noah’s flood, - 2294
Of the Olympiads (Greek) 776
Building of Rome (Roman) 753
Nabonaflar, — e 747
. ¢ Of Chrift’s birth, » - - I,
Years after Chrift.
s Dioclefian perfecution, 284
Hegira, among the Turks, 622
Gc(%egird, among the Perfians, . 632

D EF, XXVIIL

Epocha is the firft point of time, or the begin-
" ping of an Era. |

D E F. XXVII.

%« Stile, the method of reckoning time. The Yx-
w lian fisfe is the old file, in ufe from the time of Ju-
dius Cafar. The Gregorian flile, is that begun by
Pope Gregory, called the new flile; and ufed in
layd ﬁgcc 1752,

D EF. XXIX. .

The Calendar is a day book for a year, divided
to twelve marts for the twelve months, and each

3
%,l ly numbered ; which numbers are to fhew the
. By of the month. .

. §-The names of che months from the be inning to

end of the year, and the days in each are, Ja-
TY 3 )5 February 28, March 31, April 30, May
. : 31,

nth into" proper number of days, all regu-
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. '. y I'Cttcr baCk n t‘hls ofdgr.;A,

d‘adu#mq#m

r(& the da s of the month
are fet qll the remarkaBIe 83 h oly
term times, wn&:f uﬂu;'gr P of
Imoon, as are-u meafurin
'90 veraﬁmes and feafons ofg
j peclally all the fixt days ; for if the mew

are inferred, it is more pro erly afiis
lafts only for a yedrs whilit
petual.

Every weck is d;‘v"ufcd into feyen
are denoted by the firft &vc_n lettcisiol
day of ]anuary, B at thc fccond, Calie
all following in order, and keep their
variable, "Tghe letter thntfa,l.ls on !
the Domi ’l k-&er 2

Since a common 3 36
and one day ; th:refol‘e  will fta
‘day of the year, as well ae agai

_fore if ‘any year | mqn;-
ona.funda 5 and there ore
ﬂ ona mhnday 3 and

: t, on a tuefd: aiy and the next,

and fo on till a- leap year happqn |
has 29 days, and then that year
leaps two days. -And hence it
" funday lecter for each fucceeding

leap ycar, and then it moves two



" CHRONOLOGY.
In the yearly Diarys or Almanacks, the Sunday

“\Jetter'is commonly marked a red letter, to denote

¥ lﬁcmgs ‘to Sunday, For all nations fet ag:n
' he

!

- -

ont'day in the week for publick worfhip.
Chryjkians obfgrve the firft day in the week, or Sun-
~ day, “which they call the Lord’s day. The Gr¢-
eians, Monday ; the Perfians, Tuelday ; the Zfy-
rians, Wednefday ; the Egyptians, Thurfday; the
Turks, Friday; ghe Fews, Saturday, which they
call the Sabbath. GOl g
Befides the periods or cycles before mentioned,
+ fhere have been feveral others in ufe among the
ancients; as a Fubilee 49 years, ufed by the Jews.

An Olympiad 4 years, ufed by the Greeks. A

Luftrum 5 years, ufed by the Romans; and the
Roman Fudicature 15 years. An Age or Century
100 years. _
: ScHpLIUM.

I thall here make fome remarks concerning the.

| calendar and the divifion of the years not only
| in their prefént form, but ds formerly ufed.
~ Before the timeé of Fulius Cefar, the months
- conlifted alternately of 29 and g0 days, by which
' _means the new moon Kept to the mday of every
mdnth, whéh once rightly adjufted; and their
© yeat always begun witE the new moon neareft the
vernal equinox. But afterwards, by thé order of
Fulins Cefar, the mdnths were made to confift of
30 and 31 days alternately, and the laft of 293

which made year, or 365 days. *And the
{ year begun am . The months and days were
as follows) ~* -

k:-&"lM&ff!h 3. Juiy, 31 Novcmbcr'gt
%, .AEl'll 30 | Auguft 30 December 30
, 'May 31 | Septem, 313y January 31

Jupe” 30 | O&ober 30 | February 29, and

30 ¥ leap year. |
’ But
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W e i h e

and{,l‘eg z&. 2
mg the‘fud umfoqn
m was altered at the pleafure
a Roman tyrant; yet it is ftrange
ftored it again after his deatb.
its fimplicity. :
hasTl!m r{.‘iﬂ;n ycu:wlth us ﬁbc
Ve Vm& aﬁ 1.
at March; the in '
would come in at 'ehcendqﬁdhe

oﬁmh .and would d’xﬂ%urh_

Lt

mdnya.uwﬂ.l,fpllow,dmxf g6
moon’s changing in March, is knowi f&
it will be known ‘in all the fo i

cording to- her
ﬁaﬁfaﬁ?mﬁ pan'
gcr thw :hemoons fynodic mvol

‘March, it wou
mr:;whcnthc ofl:umthemﬂ
is the

Ttis “the. mmwm
umcn,tbcmou ea.fyﬂﬂ :
putation be, tbnt
mmu.{'c ite othe .F

%xtwlﬁt&ﬁﬁ‘ :
o:;d;gmomldxy’ :

prthnr * | 0
;:gm; which Jz&m
of the year. For at the beginni
there is aciu.ngeef.ﬁ:e.douun ‘
every other thing de on i_
ﬁrﬁ:ofMarchthm-m ch
minical letter, and of all other
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theréto.  So that one fragment of the year is regu-
' latgd by one rule; and another, by another rule;
+ which'is'a manifeft abfurdity. For it muft neceds
appear abfurd to any body, to fee an additional
day: thrpft into the middle of a year, where there
is ng room for it. But this is not all, for in the
times- following Fa/ius Cefar, this intercalary day
was abfurdly thruft into the middle of a month;
and the 24th of February was to be reckoned twice
over; asif it were poffible forone day to be two,
or two days to'be oniy one-day.

It may be faid for excufe, that moft of Europe

* follows that way of reckoning, and therefore we in
England, for the conveniency of correfponding with
them, ought to follow the fame. However, all nas
tions that obferve this fort of year, muft labour un-
der the like abfurdities, | .

When Pope Gregory altered: the civil year, and
impofed it upon all Cheiftendom to obferve; he
fhould have reétified it to the time of Chrift’s birth,

| and net to the time of the council'of Nice. For

' our epocha is not dated from the Nicene council,
but from the:birth of Chrift. And at that time the

+ vernal equinox was not on the 2:ft of March, but

' on the 24th or,25th.

When the Proteftant ftates of Germany came to a
refolution to alter the Calendar, they would not re-
ceive the Pope’s mandate, but did it in their own
way, after this mannee.  They ordered that eleven

days fhould betleft our of February after the 18th

day, in the year1700. So that inftead of writing

Feb. 19, ghey fRovld, write March 1. ‘And that the

time of Eafterdor the furure thould be determined
by altronomical calculation ; which was to be the

' firlt funday after the firft full moon after the vernal

_equinox. -~ Or the funday after, when the full meon
fell on a funday, b

/ 3 b 2 | ' Pl

17
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As to our Calendar, as now ordered by the Stile.

- aék, it keeps the fame form, yet it differs in this

particular, that the golden numbers are fet to.the
full moons in each month, and not to the change,
as formerly ; which variation feems to have np man-
ner of advantage init, but a manifeft difadvangyge.

For it is more material to know the moon’s change,
than the full, in every month except March. , ¢

To enquire particularly what fort "of a year, or
what kind of computation, had been the moft con-
venient 3 we fhall mention feveral ways that it may,
or rather might have been ordered. ~And,

1. As the year confifts of 365 days, 5 hours, 49,
minutes very near. It might have been ordered to
confift of 365 days for three years, and 366 every
feurth year, as the Julian year does. And placing
the odd day at the end of December; beginning
the vear with Januvary. Or,

2. The Julian account gight be prcfcrved and
the odd day put at the end of February; and the
vear to begin at March., Then altering the domi-
nical letters in January and February, fo as to be
cortlnued from December in alphabetical order.

The year might always have begun on the
famc day ot the week, as fuppofe on,ﬁmday, which
would have.much-facilitated any computation| by
the day of the month. But it would have happened
that we fhould always have, at the end of the year,
two faturdays, and fometimes three. But 1 know
of no inconvenience this could have been; and it
would have had that advantage, that the firft day
of the week would alfo have been the fiz day of
thc year. (

.«But this might at leaft have been done, viz.
contmumtr the _Iullan yeag as it was, only beginring
the year at March 1. For the Julian year is very
near the folar year, and is very commodious fof
calculation, being a mean between thc‘ono-

" ‘ rical

t
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‘L\ mical"and tropical years. And is attended with |
no other inconvenience, but a {mall alteration of
the {Pafons, the terms, fairs, &c. which might
have been mended by putting them forward about
a week. in a thoufand years, by an aé of parlia-
ment. Whilk fhifting the year to agree with thefe,
is lilee fhifting the fire to a man, to fave him the
labour of going to it. But be the convenience or
inconvenience whar it will, we muft be forced to
take up with what we have. However we know
this, that we had but’one account to follow before,
#nd now we have two to follow.

PR OB "L

To find bow many years it is after leap year.

By the Gregorian account, which is the account
we allo follow; every hundredth year that is di-
vilible by 4, is a lcap year, and the others not.
And moreover, every common year that is divi-
fible by 4, 15 leap year, and the reft not. Whence,

RULE.

Divide the year of our Lord by 4, and the re-
maipder fhews how long it is after leap year: if
O remains it is leap year,

This holds for both Julian and Gregorian ac-

- couhts, But in the Gregorian, no even hundreds
are leap years, but fuch as can be divided by 4

: / Ba' Example
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Example 2. ~

4)1769( 442
16

——— e

16
16

R -
8
1 the firft after lcap :

PR OB~

 T0 find-on what day of the week, ¢
the month falls on.

RULE.

The initial letters of the words i§ the fi
two lines, are the dominical lette |
day of each month in order ; whe
reckon any day by the dominical |

A dram did give Ben
Good t‘btcr, fw]]

Examp.

~ On May 16, 1769 ; tchndaj
B (Ben) is May 1ft, wbence A is
the 9, 14, 21, 28 are all Sunda
the 16¢h is Tuejday. o



"CHRONOLOGY.
~ : PROB. ML .

o find the cycle of the fun, or the number of it,
for any year.

1 he cycle of the fun, or rather of the Sunday
- Ett , is a period of 28 years; in which time it
ewss all the variation: of the dominical letter.
And this period being ended, all the numbers and
«correfpondent letters, return again in the fame or-
‘der, for ever, by the Julian ftile ; but only till the
Y century is out, by the Gregorian. Its principal
ufe is to find the Sunday letter; but it is alfo an
ingredient in the Julian period.

R U L E.

Add g to the year of Chrift, and divide the fum
by 28 ; the remaindey is the number of the cy-
cle. If o remains, take 28. Wi

Examp

Let the year be 1769.
o
28\1778 (6
)168 ( ;
. 98
84
rem. 14 the fun's cycle,

~

l . E -4

; ScHoOL
The cycle of the furt continues always the fame,
and alfo the conne@ion of the number)sr: with the
letters, according to the Julian form. But the
cong€&ion of ‘the numbers with the letters, by
B3 the
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the Gregorian ftile, is variable; 2

_ bur 100 years, and then a new ¢
place,

| PR OB. IV.
To find the dominical letter or letter

3 s 'R U L'E.

Add 17 to the year of the Lord,
fum by 28 ; the remainder being' fe
cycle below, fhews the dominical
wew file. If o remain, take 28.
only till 1800.

or the old flile, feek the numb
‘cycle (found by the laft Prop.) i
below, and againft it is the da
‘This holds for ever.
.. Naote, there are two letters in
holds till the end of Febrdary; t

year’s end.
The old Cycle.

1 GF|s BAI gLC|i3kk|17 AG
2 E |6 G lioB li4D [18F
3D |7 F 'n_c\ 15C [19E
4C |8E |12G |16B |20D

£ To make this rule genera] for
_inftead of 17, between the beginnir
3900, add 5, between 1900 and
. from 2100 to 2200, add g, &c. /
add 16 more at every hundred yez
- cept fuch as are divifible by 4. B

~ ditions of 16, the fame numbers
. gain ; that is, after 8 hundred yea

R {
S

b ;4, -

AREORL . . o



