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'Com inations, Permutations, &c • 
• • .. 

\ D E FIN I T ION S. 

D E FIN. 1. 
HE Combination of'tuantities, is ihewing ho~ 
oft a I s number of quantities or things can 

be taken out of a greater, and combined together, 
whhom conficlering their places, or the order they 
ftand in. This is alfo called Eleflion or Choiu. 

Here every parcel mult be different froll'l aJl the 
reft, and nO.:~j is to have precifely the fame quan-
tities or thi"", • 

D E F. II. 
PmntltaliM, {hews how many feveral ways, the 

places of any given number of things may be 
hanged. TIm is alfo called Varia/io?!, Aller1JtJlion. 

iii Chal1gu. 
Here the only thing to be j'egard d is the order 

U lt;y ltand in; for no two parcels are to have all 
the quanrities placed in the fame fituat10n . 

• 
D E F. Ilr. 

CompojiJion, is the taking a given number of 
<J.uantiti s, oll~of as many equal roWs of different 

l.,..,,_.ltiti·c :s, one out of every row; and combining 
ubrem together. . 

~Her~ no regard is had to their places; and it 
dIffers from combinatio . n which tnerc is but one 
row of . ~. • 

B DEF. 
• • 
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A T ION S. 

Cor. I. 111 X (hanges of 111-1 things == ,haltges 

Example I. 

~ How many changes may be made of the words in 
ihis verft? Tot tibi runt dotes, virgo, quat fydera 
crelo. 
" Ane 8X7X6x5X4X3X2XI =40320. 

Example 2. . 

How many 'janges mil be rung on 6 bells? 
Anf. I X)I'< 3 X 4 X 5 X 6 = 720 changes. 

Examp. g. 

• 

For how many days can 7 perfol1s be placed in a' aiJ· , 
fermt pojition at dinner? 

,Anf. J X 2 X 3 X 4 X 5 X 6 X 7 = 5040; near 
4 years. _ 

p . R 0 P; II. 

<Ihe number of per1flutatio7fS oj 111 things . taleen ' II 

and n, or n at a lime; is equal to m changes oj 111 - I 

things laleen n - I at a time. 
t 

• For fuppofe thefe 5 things abcde, and fjrft leave 
f 0 a; then we {hall have the four,6cde, out of 

:hich let, there be takeJl all the 2 's, be, bd, &c. 
and PUt v = number 0{ all the variations of every 
2, out of the four ~s bcdc. 

Now tct a be in the .firfl: place of each of 
them, whic I m,lke abc, abd, &c; then each 

B z will 
• • 

• 
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PER M UTA T ION S, 
T hen (Prop. 11. ) when 111 = 6, 11 = 2 , the rllm­
... changes = m'V = 6 X 5 = 'V, a fccond time. 
~ in, when m = 7. 11 = 3. the :rmbcr 

of c atges = m'IJ = 7 X 6 X 5. (h.lt is, _ m X 
~ ~;-=2, continued [0 3 or 11 tern . And 
the.like m~" be fhewn for any other numbers. 

CO(. I . ~ V = all tbe vo;iatilms Dr changn of m 

things. lakur 11 at a lime; then. 111 - 11 X V == all 
the (bangu of In tbings, IOXtn 11 + J at a lil1le. 

For when m = 7. 11 = 3, V = 7 X 6 X 5. and 

r . m - 11 = 4· But by this Prop. making 11 = 4. 
rhen the changes will be = 7 X 6 X 5 X 4 ; that is, 
r V X m n. And fo for all other nLimbers. 

Cor. 2. tl V = m X chlmg!s of 11 tbings out oj In 

- tbe chat/ges 0/11 + J IbiJlgs oul of m. 
For mV =1' X ch~ges of 11 things out cit In; 

from whichptraCting m - n. V (Cor. I.) gives 
n V as abOve. 

Eo":' 1. 

How many cbangts (an be Tung wiJb tbru /1ells out 
of tight? 

. Anf. 8 X 7 X 6 = 336. 

Ex. 2 . 

How many words ",n h, madl with 5 Iellus ollhl 
IJfpbabrl. admi/ljng all (onjonantJ ? 

Anf. 24X23X22X21X20 = 5 10°480. , 

• 

• 

PRO P . 

• 
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P 'E R M UTA T ION S. 1 'I 

I. = 12; for it ·was £hewn before that aab is re e • 
~ ,and fince c may have four pofitions a long 
~ t e" uantities aab; therefore the variatioQs f all 

four be, will be 4 X g or 12. 
• fj tlte fame manner if we have beec, if 
they a oall different, they will admi of 720 
changes, b~t becaufe b occurs twice, and c thrice, 
it mpft b~ivided by 2, and then by 6, and the 

quotient will be 60 = lX2X3X4X5X6, as is eafily 
lX2XlX2X 3 

tried. And the like may be £hewn of any other 
• fuch quantities. 

, Cor. Hence if any index p occurs twice or oftener, 
~he feries mujt be divided by 1.2.3 ... to p twice, or 
aJ ofl as that index occurs, in different quantities. 

For in that cafe we £hall have alb l, or aaa bub, 
where p is 3. Or a4b4, where pis 4. 

,,) t.xamp. J. . . 

How ma11Y 'lJarialion.s may be made of tbe lelttr! i11 
the word Bacchanalia? 

Anf. It will be in this form apcdeffgggg, alld the 
changes will be 
• IX2X3X4X5X6X7X8X9XIOXII_ 

, lX 2 X t X2X3X4· -
83 1600. ? 

• Ex. 2 • 

. How, many different numbers will the figures follow-
tng malee, 11.2QO:>5555? 

Anf. IX~'3X ,~ X3~6X7X8X9XIO 

) lX2XIX2X3XIX2X3X4 = 12600. 

• 

• -
• 

• B ... PROP. - --'-:J- . 
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PER M UTA T ION S. 
c 
c 

ac bb bc " 
c 

.aac abb 
'" 0- b , 

-a-a-a"'b.-a-a-t;tJ:-:j--a-a-;b-;b-a-a~b;-c- aate abbb abbc 

ab{c bbbc bb". 

Here we have four of this form aaab, whofe num­
.lier of changes is 4, by Prup. IV. 

And three of this form aabb, number of chan-
~;-6. 
~lAnd three of this form Gabc, number of chan-

4X 4 = 16 
3 X 6 = 18 

/ 3X11o ='36 
Number of changes 70 --

Examp. 2. 

How many cbanges can be mad. of eight lelfers out 
Ibife 'm; a' b' c' de? 
Here the fum of the indices mull: always be 8 . 
. all the forms being found by Prop. VIll. fol­

lowing, and the com"inations in each; put,them 
as in the following table, writing the indices 

the quantit~es for ' the repetitions. Then find 
Changes (by Prop. IV.) for every eight, in thefe 

forms , and murtiply them [everally by 
nl>mber of combinations in each form, as in 
Ian column. • 

• • 

9 
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Sum f all the 
, ....... -
Ex. 

543 21 

m = 15 -4-1 
n = 5 2 
L =. 5· 

• 

he Made Dr 
n I 5 :five'l 
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PER.MUTATIONS. 

T~r.,nthe number of alternations or changes will 

l fi' 1 . 2.3·4.5x 1= IXI -t arm, ,, . 2 • 3 . 4 . 5 
• ) " 2. 3 . 4 . 5 X 8 = 5 X 8 

2 for~. i . 2.3.4.1 

3 form, I .,iI. 3· 4X 5 X 9 = IO X 9 
1. 2 · 3 X1. 2 

.. 2.3·4· 5 ' 8 
4 form, - X I = 20 X 18 = 360 

" '·3X I X I . 
• 

\ form, 

6 \ orm, 

[ • 2 • 3 . 4 . 5 x 18 = 30 X 18 = 540 
1 .2 Xl .Z Xl 

1. 2 · 3·4 ·5 6' 6 - -- XI = o X16=960 
1 .2XIX I X I 

""3 ·4 · 5 7 form, ':"":""'--,':-..1...-:<' X I = 120 X I = 120 
I 

l'fomber Qf .all the changes, 

.' 
Z III 
--J., 

N.le, if 10 be to be taken at a time, the Dum· 
ber of the forms of combination would be tbe 
fame; but the combinations themCelves would be 
different. .. 

PRO P. VI. 

If C ~.'Ibe numher 0/ co",binalio1U of ,n .different 

lbings lattn n al a lim; ; Ihm m ;- n C will he Ihe "r;". 
n +, . 

itr '" .. 11Ihinalj'''s, lake" n + I al a lime. 

abcd. be the di lfer nt things propafed. Then 
the di~ereDt combi nations, taken by one's,- by 

\Wo's, by three's, &c. will be as follows: 

, , 

" ab 
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C 0 -M BIN A T ION s: r " 
c x ~ - n = the juft number of combination , 
\ n + 1 

this cafe = 10. -

Y4. Ag:!.in, if thefe laft be again combined. i~ 
the five,. we fhall have 5 X 10, or 50 com atl· 
ons of four k:tters, in this example. But ut of 

.- (-hefe "there will be fix with Da, and as many with 
~b, ;e, tid, ee~ that is, 6 X 5 or 30, to be rejeet. 
ed. Then there: remains 20 = 2 X 10 = m-n. C. 
But thefe contain as many repetitions of each, as 
there are letter~, that is, 4 or 11 + r. For amongft 
t~em we have abed, baed, cabd, and dabc; and fa 
a the reft, therefore we muft take only • of thefe ; 

an then we fhall have m- 1:C for four quantities 
4 

combined, which in this cafe is 5 = m - n C. 
" + 1 

5. Then if t!)efe five be combined with abcde, 
we fhall have 5 X 5, or 25 of all; but among 
them th~re Will be four with aa, and as many with 
bb, cc; dd, ee; that is, 4X 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; 
ane! therefore we mull: take the 5th part, or -} = I, 

the b f b'· _- m - 1t C -_ , num er 0 com matlons 
5 

- n C, in our exaTple. 
n + 1 

And .it is e~' dent, that the fame reafoning may 
be apphed 0 ny number of dill:incl: things what­
foever. And erefore if C be any number of 

co,mbina ions of n quantities, then m- ne will be 

comb' nations f.)r n + I.quantities . 
n+l 

• • 

/-

r- . 
. • 

PRO P. 
• 
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COMBINATIONS!. • 

nJ' m-I ' 1»-2 & ' For - X X c. to n terms b 
, . I. '.2 3 j 

the n + 1 tk term of a binomial; by Cor. 1. lob . 
• V. Sea. I. Algebra . 

• 
Cor. 2. CfiJe ntimber of all the poiJible (ombi';aliolls, 

.' -of ""' the one's, two's, tbree's, &c. ;s one lifs tban 
"tbe.Jihtt of all-tbe uncit£ of a binomial rai/aJ to tb~ 
mtb power, and that is equal to 20\ - I. Cfhis it 
tbe n'umber of all tbe ele[l;ons. 

For ~he fum of the coefficients of the mth power 
--m m 

~ fum of 1: e coefficients of I + 1 = I + 1 = 
• 
Cor. 3. Cfhere'is tbe [ame num.ber of combi11ationJ of 

n bing; out of m, as of m - n tbings out of m. 
For there is the fame variety of taking ,: things, 

as of leaving n things; that is, of taking m - ,. 
clUngs. , 

• 
Cor. 40 Cfbere ;; but one combination of m things 

out of m; whether they be all different, or jeveral 
0/ one or more forls. , ' 

Cor. 5. CJ'be number of permutations of m thing 
ta~t'1t n al a time = the lilee number of combinations 

into 1.2,3.4.5 &c .. to n terms. .: 
, This is plain from this. Prop. and Prop. IIT . 

• • • • Ex. 1. 

How man) '~ombillations can be made of fix lellers 
~t of tell? 

. Anf. 10 ~ X X 7 X 6 X 5 = 210. 

1X2X3X 4 X5X6 

q. 2. 

How man] cor.;binatiollJ can be made with three lel-
ers of ~he alphabet? • ' 

Anf. 2~ X 2 '; X 22 _ 

lX2$:~ - 202 4. . SCHOL. 
~. . ~ 

s 
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COM BIN A T ION 8. 1'1 

• 
fecona third, fourth, &c. to the laft; th.en tat>. 
4te fec~nd letter and join it with the third, fourth, 
&c. and then take the third letter and proceed the 
jame way; and then the fou.rth, and the fi.fth, &c. 
till all be done; always takmg care to reject fuch 
combination~ as you have had before. Thus you . 

. ' Jla~the combihations of all the two's. 
T~ for all the three'~ , join the firft letter to 

. every. one of the twO's, fuccefIively; a~d then the 
fecon and third, &c. to the laft; takmg care to 
leave 0 fuch combinations as nre had before. 
Then you e all the combinations of the three's. 

~
proceed the me way to get the combinations of' 
the four's, a the five's, &c. till you come at n, 

W ofe combinations are required. So YOll will at 
laft get all the feveral forms of combination of n 
things i and how many there is in each form . 

But in partjc~lar cafes, fuorter ways than this 
mar often be found out.-

2. To finQ the number of combinations in any 
form; let the qtlantitie , borh in the m things, and 
" things, be ranged according to the illdexes, fetting 
the grrateft firft, as has been [aid. Then if the 
quantities are not many, the number of combina­
tlorts may.be found Out, and reckoned up, after a 
) manner, as their different forms were found 

before; beginning at the firft, and goiner on! 
dually thro' them all. . As if you have oj b'T e'i? d ~ 
and ~ou woul know how many are contained in it, 
of thts form a e. Here oa may be connected with 
he, bd, ed; 3J1 there are three fuch [quares which 
lTllly be connected in lik manner,viz. aa, bu, lind 
,,~ t~ere~ore ~ X 3 or 9 will be the number of 
combmanons In that form. • 

Bat when th~re ~rc n:any terms, we mult pro. 
Ic e.c ~ to calcl.llatt:>n In thiS manner. L et the things 

"en w!'ofe number is 11#. be thofe oP b9 c' d', &c. 
wllm: p. 'I, r, • the indices 0% repetitions, no 

... C · matter r, 
• 



II . 
I 

• 

CW dx 

beln 
An 
will , 

T 
Ax 

or . 
15 t 

the 
3 

ber 
of 

F 
and 

I • 



C '0 M BIN A T ION S. 
the number of combinations with a cube and a 
are will be A X B-1. 

Again, J (the index of c) is cont~0ed in 5, ~, 2, 
J, (the indices of all th quantities al bl c d); 

"h,·n,.£" C - 4- ; fo that there: will be four cafes, 
er; (c) ~y filllple 'luanti.ty can be taken: ~ut 

;fin a cube and a fquare IS to go along With It ; 

thefe ake up two places, and deftroy twO of the 
cafe ; fo that the numb r of cafes where a fimp,le 
nll"nl1'\rv can be connected with a fquare and a cube 

are fixr, or fpecies determined), will 
C-2. for every 0110 of thefe, there will be 
X B-1 by varying th.e fpecies of the cube 

fquare; . fo tbe number of thefe three combi-
nations, will be A X B-1 xC - '2. And in 
like manner, if there had been a fourth quantity 
(d) to b combined, we fhould have D = nun1ber 
of the fimple cafes, and of) - 3 the number of cafes, 
-when going jl!ong with the other three. And then 
me whole number of combinations of quantities, 
- ith fonr different iodie s, would be A X B _ ( 
X C - 2 D - 3, for d mutt be fUl?pofed to have 
a, different index fr01l\ any of the reft. 

It is ~dent, ~his way of reaf~ning is general~ 
4U~ may "f)e applJed to any coli cbons of quantities 
'!'I ate~er; here the indices of all the quantities n, 
10 the propo d form, are all different. Bm it mat-
• .. r~ not, whe er the indices in the whole coliec- . 

of quanti es tn, which <lre expofed, be the fame 
diffi rejY. 
Ncrw when any index in the propofed form hap­

~n~ to be repeated {everal times, the former nwn­
mu~, be divided b4 a corrcfpondent number, 

UII' P 3 lli{e manner as was {hewn in Prop. IV. for 
cha ges of things. 

Let fn = a l .~',., the f~rm a'b, then A = 3, 
== 3, ;md 1 = 6. But if the fOlm be 

(I'b~ 

• 

, 



, . 

.of • 

13, 

-
, henrn 

• 
tIC 



COMBINATIONS: d 
,helc mufr be made fo many rows of figur('s as 
,h .. ,,~ are different forms, and the fum of the fi-
gures in each row muft make'n, and no row muil: 
exce L places, ow to get all there forms, fet 
down \he p'reatefr index firlt, and the nt>xt 1eIfer 
sow.ares th~ right hand, and f(} on, Then proceed 

• fr~ one row to another, by breaking the leaft 
num'lx:rs (thofe towards the right) frill intO' leIfer 
nu bers, till they be units. Thus proceed gra-
dua figure by figure, from the right towards 
the Ie till all the numbers be dimininilhed as 
low as the will admit of. 

, 

. Ex. I. 

L ei tbe tbingl propoftd be a J!; c = tn, to find the 
'Iumb~r, of combmalioltS made of every 3 (11) of I heft. 
guo/i l l / re r, 

The inde"es .3 2 1 . L = 3. 

Forms ; I I combin. ! 
1 I I I I 

, 

Su~ of the combmations, 5 
• 

xample there are 3 forms; I. a cube;. 
;,,9rl a rlOgle one; 3, three fingle ones. 

its of on,e combination only; the feo. 
d the thIrd of I, whofe fum is 6. 

Ex. 2. 

Le/ propoftd; to find the numher of com .. 
taken 4- at a I;me ? 

Iodexe . I Forms. I Combin. ' 
.83 2 3 f 4-
L = 3. • 22 I 3 
- '211 3-. --~'-------=-

Sum of the combin. JO, 

C 3 ----
to-- -
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COM BIN A T ION S. .'t3 
Combin. 

40 
1 J'O 

50 
400 

250 

50 
422 V 300 

4'2.t ll1 125 

4 1~~ 
1320 

Fonns. 
333 ' 
3322 

33'2 I I 

. 33 11 iL 

3'222 1 

322 Ll1 
321 1111 

2'Z'Z'2'Z 
22'Z2 1 I 
22111 11 

Combinations in all 

• • 

Combin. 
80 

90 

360 
75 

180 

240 

30 

6 
' 45 
20 

J t 1..6 
1 3 20 

373 

To give account of our proceedings in th is Ex4 
~mplc, it be obfervcd~ that all tbe figures de-
creafe the right. In the firft place, we take 
the 5 and 5. and then break the laner 3' 

I, or into 3 and 2, or into 3 ;!;'f)G 1,1. 

with 5t3. we take 5,2, and fill up 
or with 1,1, 1-

with 5, we take 4, and fill up with 
num~rs, not eXl.eeding 4; as with 

1. ;or if we had taken a bigger 

;~~~~;l~ we fhall find it dirpatched bdore j, 
we muft always 'take an equal or a 
111 the nest place we take 4,Eh :lnd 

up with 3. or 2 , f, or '.1 J I ; and thus we 
on till .11 the right hand numbers are diffolvcd 

I I . • . 

Having fin i!h~ thofe with 4t we take 3, and 
to.it 1, the grealt'ft numbers that cxceed 
3 ;. as before;. but we have now 

C... DO 

• 

• 

• 
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COM P 0 SIT ION: 
the number of combinations· of every 2, is 

by joining each quantity in the fecond row to 
the quantities in the firlt , · which will make as 

pJilllY times tn as th~re are t~ings in the fecond row, 
m times tn, that IS tn".., for all the two's. 
AO"ai~ ta~ing in, the third row; there will be as 

, .m'an~ times 1/)', as there are things in the third 
-row, that is m times mm, or m'; for the compo­
wrion Of three things. 

A\~r the !dIne manner if a fourth row was taken 
in; a~th~ combinations of every four, would be 
~.; anc fo on. And therefore univerfally when ,. 
ows are ciken in, the number of combinations 

will be m', wli is the number of compofitions. 

mber of compojitions of all t~e ont'" 
. tnn_1 

l'Wo's, thru's, c. 10 n,. tS tn. 
tn-I 

F m4 - I 
or = m' + m' + m + I. 

tn-I 
• • 

A d m4- I ' 
n m = m4 + ml + m + I, as will all" 

m-l 
' fi " 1 mn - I ' pear by lon, or In genera, m = ma, 

-+ m"-I 

one's, 

~ Cor. 2. 
Ihings 0111 
pow!r for 

m-I 
to m = compofitions of all the: 
ree's, &c. to 11. 

, may be found the (ompojition of " 
m as ~ollows. 1m/o/ve m 10 tbe n'l> 

1e.,trwl~r? 

Examp. I. 

f many (ompojitic>ri, 8f 3 lellers out of :%0 ? 
.tn .. ~O ' = 8000. But thefe Ihould be here 3 
lul:re t alp!. abets. • • 

Ex. 2. 

li:-;;;r..JIJ411j changes are tbtre on tbrowing f our dice , 
Jin • 6. - 12 6. . 

PRO P. 
- • 
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CO til: P 0 5 1 T I 0 NI 'I 
number ·of variations Or alternations, of the 

3, t, I ; or in general, of I, tI, X, w. 
A V will be the whole. num~r of 'compofi~ 
that part,cular 'form will adm't of. 

C~r. J. H"ut;n Q1J} atbT,'jK &c. 'Wbtrl tbe in ... 
dices OIl fixt invariably to tbt.if particular k llers; the 
_umber of compojilions V will be, 

I X1 X g X4··· tom 
"\2.3' .10 X 1.2·3 : .• 10'\1 X &c • 

• 
Cor. 2. If n = numb" ., dijf"ml lellm in .", 

.'b-,-" &c. 'Ihe. the ",belt •• ",ber ., CD~ 
#.111 for Ihal} will be = 

1.2·3·· · X 1. 2·3·· · IfJ '" •• RS &c. . 1.2 •• t X I • '1 •• 'V X &c. I 

where R = 1.2 , o~ 1.2.3 &c. according as any in­
dex is twice or nce, &c. repeated; and the lik~ 
for S, and fo on. • 

Here follow fome examples. 

Ex;,,.p . •• 
HDW OJ 

Here" 
he~ is no 

CD11Ipqfilio1lJ IIrt in-the form 01#'( 1 
3, m = 6, 1= 3, 'V =2, to =1. An4 

tition of indC'Xes. Therefore 

Anf. I. l .z·3·4·5·6 - 6 6 - 6 -xo-3°' 
1.1.3 X j, l 

-Ex. 2 . 

HDfD m. p¢li.1IJ in the for", 4'b', l 
Here 11 111 = 5 1-.' ,,-, .... - .. . . -, -,- _ .. 

The )ri'aa '1 is twice repeated. Therefore 
AnC ... ·3 X 1.1·3·4-' . - --2= 3X 30=90: 

1.2. 1 .'2. >( 1 .2. 
• . 

Ex. a. 
9'. fitIIJ /hl m1Jp¢/i,ns in 'Ihe for", a'b-. 

~ . • 
• Here 

./ 
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C 0. M P 0 SIT ION. 
fiftfJ Do'wer, you'll find 30A' B' C, therefore V = 30, 

variations of a'b'c. Alfo with alb) in the 
I power, you'll find 20 for V ; and fo of others • 

.lJ'II'Y this being known, this doCtrine may be fer­
Vlceable for finding the uncia! of any term of ~ mul-
tinomial. Asofuppofe you have the 4th term of the 

'. zth pd'Werof A+B+C &c. which is A'B' , AsBC, 
and A6D, 

The \variations of A+BI is 1.2.3+5.6.7 _ 
, -~~.....!- - 35· 

1.2·3·4X I 2·3 

d h .. fABC 1.2.3.4.5.6'7 • '·11 t e vanaUons 0 I = - = 42~ 
c 1.2·3·4·5 

and the variation of A6D == 1.2.3.4.5.6'7 = 7 ; 
1.2.3.4'5. 6 

therefore the co lete term is 35A+BI + 42AsBC 
+ 7A6D. And he fame may be done for any o­
ther term, if the etters that compofe it be known: 
The doctrine of ombilljtions and Permutatiom. 
is likewife applicable to many other purpofes, par­
ticularly to feveral problems of chance, which for 
ilr vity's fake I omit • 

• 

• • 
I N I S. 

, 

I 
• 

• 

• • • 
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'; H RON 0 LOG Y . 
• Or, " tbc; ART of 

E C,K 0 N I N oT I M E~ , 
• . 

DE 'SCRIBtNQ 
\ "-

.. cral Divifions of TIM' in common Uk, 
.. -larurc and Orig inal of C YCLES and 

"' 5, 0 e Common Notes. for any Year i 

• ~nd the moft remarkable AU.A'S ; 

.mner~compU[ing the Numbers of fuch 

l h.. "'lveabl cafts; the Places of the Sun r.nd 
Muv .• j and e Nature of the Calendar. 1 

• 
Founded upon 

, ' 

A S T 'tONOMJCAL PRINCIPL'ES J 

\ To whkb u added., 

. ' Shon ~HI.O.NOLOCIC 'AL T AI.LZ • 

• 
- .,...- rts d"' ;'I.UIt lartt/iJ tI artis 
;1fV t Jif" , I VIROI 

LON.D Qr N , 
Prinu.J for J. No U )l .U: in the Strand · , . , 

BoOkrcl1er in Ordiw1 to hi, MAJESTY • 

.A'lf Dec LXX, 

• 
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I Suppoft Iii/Ie fIf nolbing' 1Iwi be Jaid in praift 0/ 
011 arl; 'ftbicb we jland in lteed of, and are forad . 

10 praniu t'U,ery day; and fuch is the ah of Chrono­
logy. WilL,.-OUI Ihis art we could not tell bow timr 
goes ~", nor lundtrftand the difference of limes and 
ftaftns. We'daily nJ 10 Imow Ihl riftng alJd foiling 

. of the fu. and )ll001S, the i"crtaje or dlcreaft and the 
ltngtb oj days, the moon's cballgiltg and full, and 
f,ub like tbings. 

'Ibtr~ is fucb a ntar conneEfioft betweell Ajlroll011lJ 
tJ1Id CLrolf%gy, that ftme autLers Ireat of them 10-

f elbe," j Illld in tbiJ 'Irealift I have /(ltd a/wilt fuch 
(ljlrollo1l1;cal problemJ tfJ are a/wap wanted in CbrfJ­
nololJ; which are here foluid or rat/ier reckoned, aJ­

I Itr a }hert way fDr commoll ttft. But to have them 
II{CUrate, mujl be performed more laboriottjly b), .t1Jlro­
n0111] • 

. ds Chronology is of fu{h flrvice in reckonil1g time, 
nna t1ury body baJ lome brt}inefs or other with lime; 

)btrtfore l'I.'erj body jhould at lenfl know the tt/e of tht 
111 'fda,.. and Ihi (ommon Cbro/lological notes; alld be 

I/.quailtted a';lb fo In.rch Chro"fJ/ogy. as 10 be able 10 
J .. • 0:11 Ihe. [rotrol limes alld jlafons, IJJ they are 

i/ilr. u.¥bed In the cotllt/ry 'where be- lives. 'flu",-
1 bave here pUI logetber the eajitji e'mwllS tlf 

~ 
A 2 Gin-e,. 

• • • 



u The P It E F ACE. 
, 

Ch'rono!ogy, or Ihofe of moft frequent ufe, being (uc6 
as relate to the civil computations of time. , 

Chronology is abJolutely necejfary to be known by 
fJll fucb as want to underftond bifto;';; wit bout 
'!'Jbi·ch -he will wander in the dark, and be always a/ 
/I lars. For as the Riftory tells us the pd/on tpat • 
alls, and qeography gives us the place of a&1ion, 10 
Cbr.o;loiogy mttft give us the time of alling; withoul_ ' 
which we ./hall h~ve very imperfell notions of whit ' 
we read. For Ibis rea/on, I bave added a Chronalo- I 

gical table, containing the moft ' memorable afJians 
that have happened, and the moft remarkable t:oetJts; 
(Jnd the times when the moft famous men were alive. 

II is true, the ChronJ)/ogy of ancientfti111CS is very 
Db/cure and uncertain; for though ,the fa'!!s are moflfy . I 

Jruc, yet theft being al/nexed to wrong peri.?d.r of tim~, 1 
has occajioned infillite perplexities and incf!bfijlencies in 
Cbrollolog)', which flood in great need If umentfment. 
For thi; reaJon. Sir I. Newton J!t about ret:ifying tbe • 
times, which he did with wonderful fagacity; and hils 
given liS a tobie of ancient tranfam01ls, adjufted If) 

their propet periods of 1imt', as for as he had auy da-
ta to work by, and perhaps. as lor as it is pojJible to be 
t/q-,re in this age, By this means he has made a great 
many events in hijto1)', /urpri/ing/y to agree, 'ihis he . 
41eBea by reafoning from the lengths of gmeratioi1S of 
tnen, alld of the reigns of kings, and by aftronomical 

, IJbflrvaliolls, where they could beJad; and theft are' 
ilzfa IIi /;Ie guides. . 

Porto confirm tbe time of airy trolljaBion, feveral 
,hal'a&1ers, takm frQ", A/lronomy, al'e of ejpeciai ufo; 
as the eclipfls of the jim and InOOIl, the conjuntlions of 
tbe fuperior planets, the acronical rijing or felting oJ.. 

. the flars, the occulttltion of the fixt fian by the 
moon, the places of the cfjuill3llial points, and fuch 
lila, <[hefe, when taken Itolice of by any hi/lorian, 
go a gNat way i11 de/ermin/lIg the th.e of a11J aiJ.ion 0/' 

t'qC1lt. Ihm 1I1eJ1tioned. 
" Btlt 

• • • \ 

• 



• "- " . m T-he p " R E E A C E~ 
BUI lome periJerje people, bigot/ed 10 anotber way, 

~ and relo/ved tl1 oppofe (Jll improvements. not cOlllmt 
I witb wbat Sir I. Newton bad done, have ventured to. 

write agailzft him. Iho' tbey cannot tell bow 10 give a 
better fyjlem, or dear the common Jyjl~m of' Chronol(J-

I . gy from its known inconjijlencies. 111 whJt Ibex ad­
'L{ance, they only give us tbe cbaff and the c(Jrn t(Jge. 
ther ; flme truths mixt witb endleft faljh(Jods, abJurdity 

I '- flnd nonftnJe; knowing no way If) Jeparate tpem, and 

I 

• 
I 

I 

wanting Sir Ifaac's pl;ilofopbicalfieve. 10 they bllm­
der on in the old road, and jlick faft among their ab­
Jurd;tjes, not know/ilg how to extricate themftlves. 
Some of them attempt to confute Sir Ifaac's ajlrono­
mical computations, w'hich perbaps may go down witb 
Juch as are no judges. but will be laughed at by fuch 
as are; [or when tbings are examined, they appear to 
be mop wretched conlputers. The way to c(Jnfute him 
;s to invali late his proofs. 'which they can never do. 
Therefore the table l.bave annext is mojlly taken from 
his table, as being evidently the mojl '~lIfiPent ftheme 
that has yet appeared. 

• 
• 

• 
• 

W9 Emerfon . 
, 

• 

• • • 
• 

• • CHRO • 

• 
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~\:2 H ~ 0 N 0 LOG Y • 

. -t D -E FIN I T ION S. 

D E .F. I. 
• 

- CHRONOLOGr is the art of meafuring time, 
, and adjufting all actions and events, to the fe-
• veral points of time in which they happened. And 

there parts of time are years, months, weeks, days, 
hours, minutes, feconds, &c . 
• 

D E F. II. -
A rear is the time wj1e.rein the fun (apparently) 

moves round the eal'lh in its orbi.t, or the eartb 
(realIy) moves round the fun. This is the moll: 

I ~bvio\ls and fenfible meafure of large portions of 
time. • 

1) E F. III. 
The aflronOlllital or periodical rear, is the tim\! 

wherein the earth moves round the fun. from any 
fiar or fixt point in its orbit, to the . fame point a~ 
gain, and confifts of 365 days, 6 hours, 9 minutes, 

- -+ feconds. 
IS E F. IV. 

The tropical rtrzr is the time wherein tte earth 
(or. fun) ~erforms its revolution thro' all the feafans, 
whIch being ended, they all return again as before. 

/

confll.l:s of 365 days, 5 hours, +8 Olin. 57 fec. 

D E F. V. . 
• 

The EgypJilfn rear is' the ancient year ufed by 
• the E'typlians, and now ufed by the Peljians, and 

A4 . 
- • • 

• 



CHRONOLOG 
is jult 365 day. continually. This 
than the tropical year by ncar 6 hours" 

in ~ years; and in abo~t~!'~5~OO~~:~~~~~~~~ ning of the year moves 
fons. This year is ' the moO: 
nomical calculations," as it is always ,u~, '.'U" 
jog no imcrcaJary doys to interrupt ie, 

DE F. VI , 
The JMlian Tear is the year i·, ,Ri·t ute4 

ell/ar, 46 years before Chrin. It 
days for three years, which are cal 
TtlZYs, and 366 days, every fourth ye 
called Lap T ear; whence the J uliao 
days at a mean. But this year being 
the tropical year by full I l mintltcs. a 
in J 30 years j or the feafons come foon 
in 130 yeau. And in 47540 years th 
of the year wquld move forward, thro' 
fons of the year. • 

DE F. VII. 
The Gngoritmrtar, is the yezr inftitu 

Gt'tgDf], in J 582. j it canCtlls of 3~5 da 
years, and 366 for the fourth, which i ,p yt"1t 
like the Julian. But then e'tJCry huo td.:J; \'" 'f 

that is, not divifible by 4, muR. be only como 
year, inftead of a leap Y$ar. 

This fort of year is neareft he trop . "t ,ear (\f 
;:lny, aftd. agrees nearly with the appar t 

of the fun, and is defigned to keep pa 
t ropical rear. Hut it is very unfit for 
ca1culadon~, being ~rplt:xt with f~ m 
lation;, 

. It was con trived to be brought to th 
lion 1lS it was at the time of the coun 
in 3'25; which was done" by dropping J O <U:R"~' 
of the Calendar in the month of OClob r, 



• 

• 

. C H . RON 0 LOG Y. 
l~fr century it was 10 days before the Julian ac­
co t; and in the prefenc century, is 11. day be­
fo the Julian year; and gains one day more, 

following century, except in fuch as are ex­
divifible by 4. But it is ftrange that the 

.....-:t"eRt\iliould 'bring back the beginning of the year, 

9 

the' Nicene council; w.hen it ought to have . 
"'-=-"_ rought back to the time of Julius Crerar, 

whe the error was firft begun ;. at which time the 
vernal equinox was 011 March 24 or '2~. And then 
inftead of 10 ~ays, 13 or 14lhould have b'"en cut 
ff. . 

•. Thfs ye'ar was brought into ure in England in 
the year 17 SZ; before which, the Julian account 
was always ufed. It was effeCl:ed by ftrtl ing out 
I' days in September, calling the third day the four­
teen th, and fo on. And the year to begin on Jan. 1. 

• • D E:Ii. VIII. 
The tiviJ rear is the year which is in commdn 

ufe in. any nation. Thus the Julian year was ufed in 
England till 17 52~ and after that the Gregorian 
year was to be always ufed. 

Different nations begin the year at dilFerent times. 
T~ ancient Egyptians fixt its beginning in A ugufr ; 
the AJbenians and GreciollS, at the fum mer folftice ; 
fome places in Germany and Italy, at the vernal equi-
1)0)(; and 'others at th~autumnal equjnox. But moft 
of the Europeans begin it at the firft of January; as 
England does by a late aCl: of parliament. 
. The y~r is divided into 12 months; as ' alfo 
lOt~ four ~arters, for th four feafons of the year ; 
fp g, [ummer, autumn, and winter. 

D E F. IX. 
• The lunar Tear confi of 12 Iunations or l54 dar.s ; it is ufed by the Turks and M.abome;ans. 

t runs thro' all the feaf'ems in 32 years. 
DE F. 

• 



10 

DE F. X. 
The lunifolar rtar, is the Q1o{t 

all; it confifted of 12 lunation! or 

days each; which fell iliort of the l",~:.~:~~~ therefore they were obliged to add a ~ 
ever they found it too !hart for the 

, fcafons ; and to omit a day or twO in 
month, when they found iuoo long 
of the moo!). 

DE F. XI. 
A Tenr current is a year running 

yet compltated. The fame of -days, 

DE F. Xli. 
A. ft10ntb is the 11th part of the 

DE F. Xlii. 
A lolar Mo.th is the time' of th ron'. yaJllDa 

th.ro' a fig'll of the: zodiac. 

DE F. XIV. 
A IUllar or p"oJi(ai MOlltb, is th 

one conjuntlion of the fun jlnd m 
It confilu of 29 days, tZ hours, 44-
lunation. 

DE F. XV. 
Periodical MlJntb, is the time ofl .... '9'00(I~'~ 

volution, till it came again to th" " .,," "'I~~""'I 
the fame flaT. It is '1.7 days, 7 

DE F. XVI. 
Civil or (alendar MonJD, is the 

31 da) 5, according as is ret down 

< 

• 
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· I 
D E F. XVII. -

D E F. XVHI. • 

. ' .d ~th of weeks; this conftO:s of four weeks; 
and 13 of thefe months make a year, wanting a 

d~ -
• 

is.a colleCtion of feven days, the 1ft day is 
· funtlax, monday, 3 tuefday, 4 wednefday, 5 
thurfda~ 6 friday, 7 faturday; then they come a­
bout again in. the fame order. Thefe days hayt: 
their names from the feven planets. 

. ' D E F. XIX . 
• .d day is the time wher~in the fun feems to make 

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

D E F. XX .. 
.11 natural day, is the ti~. wherein the fun moves 

round the earth, from one meridian to the fame 
agail>. his is longer by about 'four minutes, than . 
the time of the earth's rotation. 

• pifferent peopJe begin the day differently. The 
.AJlronomers and .I1raiJ;a1ls begin the day at noon the 

receding day, and end it at noon again. The 
ews, ' Ilalians, Athenians, Auftrians and Bohemians, 
gin their day at fun-fet the preceding evening, 

• 

nd re,ckon .,till fun-fet again. The Babylonia71s be­
. and end their day at 'fun-rife. The ancient E. 

DPlt',ans, ·and moO: Europeans, begin the day at mid· 
Ii~ht preceding, and reckon to the midnight fol • 

. 
D E F. XXI. 

artificial or foining day, is the time the 
wf~ above the horizon, <;I the time between fun­

and fun-fet. And night is the time of the fun's 
• 

D EF. 

• 



• 
It 

• 
D E F. XXlI. 

An hDur, is the 24th pan of an 
IfaJialtJ reckon to 2+ hours; moft 
twice J 1. 

D E F. xxm: 
PltJntlary hour, is the uth par 

the fun fhining. as alfo the 11th 
of his abftnce. . 1 

The Jews and ancient Romans 
into 12 h6urs~ whether long or £li 
to reckOn their hours at fun-rife, at,d 
fet, w'hen they began to reckoD 
night, which they 31fo -divided i 
hours. Whence the hours of thc' 
ger than the hours of their o\ght 
fhorter in w~nter. The Turks ufe 
fent. 

D E ~'. XXIV. 
A m;»u/~ is the 60th part of a 

the 60[h part of a minute j and fa 
&0. 

bE F. XXV. 
A pcriDii or cyclt, is a certain 

a revolution of a certain numbe 
~ing ende~,) it begins anew. T 
. The Julian period confifts of 
prodult of the numbers, "\9,28, 
was 4713 at the beginning of the 

The Diony/Uln or YiOoria!t pt 
being the product of 19 and 28. ·To 
<4-57 at the beginning of the Chri 

I;l 'E .F. XXV 
An EriJ is 3 particUlar acco 

of time, from fom\! remarkable 
account all events and memo 



• 
• 
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' referred: This has a beginning but no ending, as • 

, ~a. peri has. . 
...... ,:;e following are the moil: remarkable Era's, , -
ac.co . g to the common account . 

• 

. • Years before C'hrift. 
, ' , Of e woHd, 4000 

• 

• 1'¥oah's flood, - 2294! 
Of the Olympiads (Greek) 776 
Building of Rome (Roman) 753 
N abonalfar, 747 

_ Of Chrift's birth, - ~ 

• 
Years after Chrift. 

Dioc1efian perfecution, 
Hegira, among the Turks, 
GeCdegird, among the Pedians, 

o E F. XXVII. 

284 
622 
63 2 

I Epocba is the firft point of time, or the begin-
• ling of an Era. . 

• 

D E F. xxvm . 
• 

• Stile. the method of reckoning time. The Ju-
lian /li.je is the old flile, in ufe from the time of Ju­
ius CreCar. The Gregorian flile, is that begun by 
ope Grtgory, called the new fl ile; and ufed in 

• 

l!.nJ~taJ'd finct: 1752. • 
D E F. XXIX. 

The Calendar is a day book for a year, divided 
twe.lve lY-rts for the twelve months, and each 

~onth 1m ls proper number of days, all regu­
numbered ; which numbers are to {hew the 

of the month. • 
na~es of the months from the beginning to 

end 0 the year, and the ~ays in each ate, Ja-
3 ebruary 28, March 3 J. April 30, May 

3 J, 

, 

, 

• 

• 



CHR O NOJ • . 
. 3', June 3D, July 3', 

October 31, November 3D, ~'~~~~, 
year February hath 29. The 
each mOl\th may be remembered bflJle,ic 

30 days hath Stptembtr, • 
April. 7une, and Nov,,.l r, 
FtbNlary has 28 alont, 
A"d all tht rt}/ ha." 3' 

Againft the days of the month ~ til 
.are f~t all the remarkable days, ho ,'JY", 
term times, with fuch Ph~nomen of tne::' 
moon, as are.ufeful for meafuring 1\ l~eri>'.iiiinJ 
the feveral times and feafons of t c 
pecially all fhe fixt days ; for if tli - l1l(;~ea~le ~IAi 
are inferted, it l .. Sl1'lore properly 
lafts only for a ye~r; whilft the 
petual. 

Every woek is divicf'ed into 
are denoted by the firft feven letl.~~ 
bet, A, B, C, D, E, F, G; A 
day of January, B at the fecond, 
all following in order, and 
variable. The Ietterthat falls on ",vI".I." 
the Dominical lerier. 

Since a common year has 

al)d one day ;, therefore A ~i';i-~ll{d ·C;~_1il i;~:~rt 
day of the year, as well ar ai 
fore if \ ~ny year ~in!l on a 
011 a funday; and therefore the 
gin on a lllonday; and therefore 
l'hat, on a tuefday; and the 
and Yo on till a- leap year ' 
'has 29 days, and theq that 
leaps tWO days. ·And hence 
funday lener (or qch fu(:ce,edin~';: 
letter back, in this order, A, 
leap year, and then it moves tw,)II, 
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~ ~ 
r n the yearly Di'arys or Almanacks, the Sunaay 

. letter is' commonly marked a red letter, to denote 

.' .l~bJ6ngS to Sunday. For all nations fet a,part 
On fday' in the week for publick woi-Jhip. The , 

. Ch ' 'ans ob~rve the firft day in the week" OJ Sun-
. ~ay, . hieh they Cl!.Il the Lord's day. The Grc­

tians, Monday; the Peryans, Tuefday; the J1.J!y-
ria1JS, Wednefday; the Egyptians, Thurfday; the 
'Iurks, Friday; .the Jews, Saturday, which they 
call the Sabbath. . 

Belides the periods or cycles before mentioned. 
j ere have been f~veral others in ufe among the 

ancients; as a Jubilee 49 years, ufed by the Jews. 
An OlJmpiad 4 years, ufed by the Greeks. A . 
Luftrum 5 years, ufed by the Romans; and the 
Rotnall Judicature 15 years. An Age 'or Century 
100 years. 

, 

• 
.S C H 9 L I U M. 

I fhall here make fome remarks concernihg the. 
calendar and the divilion of the year, not only 
In tht;ir prefent form, but as formerly ufed. 

Before the time of Julius etC!a,.; the mo~ths 
confifted alte nately of 29 and 30 days, by which 
m~ans the new nioon kept to the fidf day of every 
mClnth, wh n once rightly adjufted; and their 
year always begun with the Ilew moon neareft the 
ver)1al equinox. But afterwards, by the order of 
'Julius GtE/ar, the mdhths were made to 'confiit of 
30 ,and 31 days alternately, and the laft of 29 ; 
whIch. made , or 365 days, And the 
year be~n at The months and days were 
as follow'! 

Mar,eh 3 I July. ,JI \ November 
•. Ap'T11 30 AllgUft So December 

May 31 1 Septem, 3 I ) I January 
Ju 30 I Oaober 30 . February 

30 leap year. 
and 

, 

, 
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But this regular and uniform 

tercd by A.gujlus C4ar, who 
and February 28. and the reft as 
now. But tho~ the faid uniform nttll<.d 
puring, was" altered at the pleiUure 
a Roman tyrant; yet it is ftr.n'''~ 
{tored it again after his death, 
its fimplicity. ~ 

This J¥lian year with its ,m c'ntll~:""' 
has feveral advancages .. as 
at March; the intercalary 
would come in at the ~nd 
ought to be, and would difturb 
in leap year, Feb. 30 would be 'h,~.ft~l,y 
year. 2. From this diftribmion 
Into days, it will follow, that jf 
rpoon's· changing in March, ~is~~:~i!f~l 
it will be known in all the fc 

cording to her mean morjon, by {'=~t'rl!~~~kl~ 
ding a day for every mondl pan "'4-r. 
each month taken one with' 1$ 0. 

ger than the moon's fynodic 
year beginning at March, it 
time when the fun is in the vernal 
is the beginning of all artrorlo""ical 

] t is certain, the more CiL"m~p~:l~~ea~~i:l=;:r'~ 
time is, the more ~afy and rl 
plitation be, that depends upon 
now in \lfe is quite otherwifc. 
of the year is fix, to the 6r/l of Joii@lllry 
intercalary or additional dar, ~ccl:n'!fa.. 
very fourth or leap year, is 
February; which :n elfefl: 
of th~ year. For at the 
there is a change of the 
every other thing 
fi rft of March there 
trl inical letter, and ,of all 
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thereto. So that one fragment of the year is regu­
l~d by one rule ~ and another,. by another rule; 

, which' is' a manifcft abfurdirr. For it· muft needs 
arp'ear abfurd to any body, to fc=e an additional 
da)~ thrpfl: intO .the middle .. o~ a year, where. there 
is n' foom ~Qr It. ~llt this IS n?t .all, for III the 
times·' folloWIng ]II!WS Gte/or, t~IS lOtercalary day 
;Va abfurdly thrut!: into the middle of a month; 
and the 24th of February )vas to be reckoned twice 
over; as jf it were poffible for' one day to be two, 
or two days to be only one day. 

It may be faid for excufe, that moft of Europe 
, follows that way of reckoning, and ther fore we in 

England, for the conveniency of correfponding with 
therm, ought to follow the fame. However, all na .. 
tions that obferVt: this fort of year, muft labour un:. 
der the Iii e abfurdities. 

\tVhen Popt: Gregory altered the civil year, and 
iOlpofed it upon all Ch,jftendom to obferve; he 
fh ould have reCtified it to the time of Chrift's birth, 

1 a.,d not to the time of the council of Nice. For 
our epocha i not dated frol)1 the Nicenc council, 
but from the blT[h of Chrift. Ano at dutt time the 
vernal equinox was not on the 21 ft of Marc/" but 
on the 24th or.25th. 

When the Protefrant ftates of Germa11Y arne to a 
r folulion to alter the alendar, they would not re­
ceivt: [he Pope's mandat , but did it in their own 

a'f, after this mannet'o They ordered that eleven 
days ~o\lld beel-ft OUt of February after the 18th 
day .. In the year 171:)0. So that inftead of writing 
Feb. 19, hey iliot11d.wrire March I. And that the 
time of Ea er or th future ihould be determined 
by atsonomical calculation ; which was to be the 
firfi . l1:iy aft r the 6rft fu II moon a ter the vernal 
equmox. 0 th funday fter, when the full moon 
fell on a funday. ' 

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

aCt, it keep~ the fame form, yet it differs in tlVs 
particular, that the golden numbers art: fet t'Cl.the 
full moons in each month, and not to the change, 
as formerly; which variation feems to have n9 m~n­
net' of advantage in it, but a manifeft difadvanwge. 
For it is more material to know the moon's change •. 
than the full, in every month except March. ,. 

To enquire particu larly what fort 'of a year, or 
what kind of computation, had been the moft con­
vCI; ient; we fllall mention feveral ways that it may, 
or r2ther might have been ordered. A nd, 

1. 1\s the year conftfts of 365 days, 5 hours, 49,­
minutes very near. It might have been ordered to· 
con Me of 365 days for three years, ar.d 366 every 
t~\Irrh ye3r, as the Juii3n yea r does. And placing 
the ouJ day at the end of December; begin ning 
the yea r wi th January. Or, 

2. The Julian account ll1 ight be preferved, and 
tJ1e odd d ay put at th e end of February; and the 
year to, begil' at March. Then altering the domi­
nicallette rs in January and February, fo as to be 
continued from December in alphabetical order. 
. 3. The year might always have begun on the 
fame day of the week, as fuppofe on. funday, which 
wonld have much ' facilitated any computation , by 
the day of the 1110 nth. But it would have happened 
that we fl ould Iways have, at the end of the year, 
t wo lilturdays, and lometim~& three. But 1 ktlOW 
of no incon ve nic:nce this cOllld have been; and it 
would ha (;; had that advantage, that the firft day 
of the ee ' would alfo have been the J1;!l: day of 
the year. , 

4. But this might at leaft have been done, viz. 
c,onri ,}uillg th Julian ye3l' as it was, only beginr. ing 
the year at March I. For the Julian y'ear i very 
near the folar yelr, al'ld is very commodious for 
calculation, being a mean between the~rono-

. . llical 
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t mica~and tropical years. And is anended with 

no- Ot er Inconvenience, but a fmall alteration of 
the afons, the terms, fairs, &c. which might 
halfllc ,been mended by putting them forward about 
a week. in a rhoufand years, by an att of parlia­
me". WhilM: fhifting rhe year [0 agree with thefe, 
is l i~ Ihifting the fire to a man, to fave him the 
'a~ur of going to it. But be the convenience or 
inconvenience what it will, we mull: be forced to 
take up with what we have. However we know 
this, that we had buc'one account to follow before, 
fnd now we have twO to follow . 

\ 

• 
PROB. J. 

'Io find DOW many J(aYJ il is afur leap year. 

By the Gn'go ri an account, which is the account 
we alfo follow. every hundredth year that is di­
viIiblt: by 4. IS a It"ap year, and the others not. 
And morcovC." r, every common year that is divi~ 
flblc by 4. IS leap year, and the reft not. Whence, 

RULE. 
Divide the year of our Lord by 4. and the re. 

mil~de.r fh.c: '."'s how long it is after ltap year : if 
o remains It IS leap year. 

This bolds fer both J u1ian :md Gregorian ftc . 
couhts. Bllt in the Gregorian. no even hundreds 
are leap year!., bm Cuch as can be divided by 4-

... 
I 

, 
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Example 2 • 

Let the- year be 1769-

4)1769(44~ 

• 

• 

J6 

16 
16 

9 
8 

-
I the firft after leap y a -
PRO B. II. 

7'0 find on what day of I e week, 
Ih montb falls on. 

RULE. 
The initial letters of the words . 

two lines, are the dominical lett .... ..-"- _ .. " .. 
day of each month in order; whence 
reckon any day bY' the dominical 

/.I dram, did give Bels 
Good cbeer, for II alai "'m~~ 

Examp. 
On May 16, 1769; tbe S 

B (Ben ) is May 1ft, ".t)'Je1Ice A is 
the 7, 14, 2 I, 28 are all 
the 16th is'IueJday. • 

• 

I t 
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CHR<DNO<L.OGY. 

P R Q B. Ill. . 

o fi"d tbe cycle of Ibe Jun, Dr the numhtr 0/ ii, 
Jor a1p' year. 

. >rhe cyc1~ of the fun, or rather of the Sunday 
I ¥tt~, is a period of 28 years ; in which time it 

!hews. all the variatiom of the dominica! lencr. 
And this period being ended, nU the numbers and 
'Correfpondenr letters, return again in the fame or­
der, for ever, by the J uJian rule; but only till the 

: century is out, by the Gregodan. 4.ts principal 
ure is to find the Sunday letter, but it is alfo an 
ingrediem in the Julian period. 

R U L:E. 
Add 9 to the year of Chrifi, and divide the fum 

by 28. the remaindq is the number of the cy­
dc. If 0 remaim, take 28. 

\ 

I 

4:4mp. 
uJ Jiu lear De '769' 

--.J 
28) ' 778 (63 

,68 
-

o 

rem. 14 the funis cycle. -
S C H 0 L. 

The cycle of the fUI1ContinuC3 always the fame 
:lnd alfo the connection of the numbers, whh th; 
kttel)-_ according to the ~ Julian form. But tht! 
CO~'tttion of the numbers with the letters, by 

, B 3 thO 
, 



the Gregorian !lile, is variable; 
but J 00 years, and then a new 
phce. . 

.p ROB. IV. 

'1'0 find Ibe dominica/ltmr or Itllers! 

1 R U L E. 
Add ' 7 to the year of the 

fum by 28 ; the remainder being' 
cycle below, !hews the . 
1!twflilt. -If 0 remain , takt 28. 
only till 1800. 

For the old )lilt, feek the 
cycle (found by the laft Prop.) 
below, and again{\: it is the d<3P.n 
This holds for ever, 
, J'lr()U, there :lrc two letters in 
holds till the end of Febr~ary ; 
year's end. 

'l'bt old CJdt. 

To make this rule genera~ for 
inftead of 17, between the beg;innl;' 
' 900, add 5, between 1900 and 
from '1100 to 'J.2QO, add 9, &c .. ,~rt:~~~~~. 
add 16 more at every hundred VI 

ccpt fuch as are divifible by ~. 
ditions of 16, 6e fame numbers 
gain; that is, after 8 hun'tlred 

, 


