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- _Tothe READER. -

Courtenws Reader, - o .
Having the Happinefs of an Intimate Ac-
- & quaincance ‘with Mr. Cocker in his Life-
time,ofien folicited him to remember his Pro-
mife to the World,of Publithing his Arithme-
rigé, but (for Reafons belt known to-himfelf)
he refufed it ; and (after his Death) the Copy -
falling'accidenrally into my Hands,I thought -
ig not convenient to {mother a Work of fo
Confiderable a mom.eat,not queltioning but it
might be as kindly a_ccepteﬁjas if it had been
?reiépte’d'by his own Hand. ‘The Method is
amiliar and eafie, difcovering as -well the
Theorick as the PraQtice of that Neceflary
Art of Yulgar _Arithmetick : And in this new
Edition there are many remarkable Altera-
tons for the benefit of the Teacher or Lear-
uer,” which [ hope will be very aceeptable to
the World : I havealfo performed my pro-
mife in Publithing the Decimal Aritbmetick,
which finds Encouragement t6 my ExpeQta-
~tion, -and the Bookfellers too, Iam, - -

Thine to [erve thee, ‘ '
% John Hawkins.

Y
Mr.
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. Mr. Edward Cocker's
'PROEME or PREFACE.
BT the ﬁwredikﬂnmce of Di%zin'e Pra'u;:-

dence, 1 bave beer Infirumental to the
benefit of many 5 by vertne of thofe ufe~
" ful Artsy; Writing and E{zgravin'g 2 And do
now with the fame wonted atacrity cast this
- Arithmetical Mite into the Publick Treafury,
befceching the Almighty to grant the like Blef-
" fing ro thefe as £0 my fo}nmr Labours.-

Seven Sciences fupremely: excellent, o
Are the chief Stars in Wifdoms Firmament, . ~ -,
Whereof Avithmetick is one, whofe wartly © -
The Beams of Profit and Delight [bines forths L
- Tois cromns the reft 5 this makes Man's Mind complete 5 °

This treats of Nuimbers, and of this we treat, o

R L S oo PR SR
T have. beess often defired by my.insfimure—
Friends to. publifh. [omething ox this Subjett
who in-a pledfing-Freedom_have fignified.to me
that they expelted it wonld. be extraordinar
How far Ihave asfwered shvir Expeitation,” ]
know not 5 bus.shgs I\kmvmy:tbar.d bave dny
figned this Work not extraordinary abffrufe or

L T © - profound,

.



The Proeme or Preface.

profound, bus have by all means. poffible wichis

the Circymference of . Capacity, .cudsavow-
ed to render it extraorz?r’rmy ufeful to all thefe

whofe Occafions [hall induce them to make ufe of
Number, "If it be objetted that the Books al- .
ready publifbed, treating of Numbers, are in-

numerable , I Anfwer, that's bur a fmall Won-
der, fimce the Art is infinite. - Bwt that there
Jhould be fo many excellent Tralts of Prattical
Arithmetick extant, and fo littie prattifed,
some a greater wonder ; knowing thar as Mer-
dwmdzfeg;: the Life of the Weal-Pubjick , fo

Pratdical Arithmetick is the Soul of Marchaw:

dize.  Therefore I do jugennoufly profefs, that
-in the beginning of this-Undertaking, the ww-
merous Concords of the homaured . Aerchants
firft poffeffed my C'ozﬁdemtiw s, And fiew far 1
bave accommodated this Compofure for bis mioff
worthy Service, let his.own pr\oﬁmblt Experi-
ehceé);juige;-““"l_' A

. \ -

Sccondl'yl,'xl‘,'or your Service, moft excellent

Profeffirs, whafe & nderftavdings foar teo the
Sublimity of the Theory and Praétice-of this No-
~¥hewSciance; mas this' Arithmetical-Tenclate
gompofed 5 which you. ey pléafe to smplay-as &
. Mowitar. to infbruft your young Tyroes; and
2heréhy -take occaflon:.tn xefevue your preciows
Maments, which enight be exbaufted thas way,
- for. yoar'monedtnpartant Affaines: | s e

' - ThirdIY;' .

~ax




The Proéme or Preface.
Thirdly,” For yos, the ingenious Off-fprin
of bhap Igarmr:, Jw“i;a will fviﬂin ly{ayprtlfc
full Priceof Induflry and Exercife far " thofe
Ares and choice . Accomplifhments which may
contribuse to_ the Felicity of your future State. .
For you, I [ay, (ingensous Prallitioners) was
this Work compofed, which may prove the
Pleafure of your Youthy and the Glory of yonr

Age.

Lattly, For you the pretended Numerifts of
this vapouring Age, who are more difingen:-
onfly witty to propound unmcecffary Qaiefiom,
than ingenionfly jndicions to refolve fuch as are
neceffary. For you wasthis Book compofed and
- publsfbed, if you will deny your felves fo much
© a8 toinvert the fireams of yony Ingennity, and
by fudionfly conferring with the Notes, Names,
Orders, Progrefs, Spesies, Properties, Proprie~
ties, Proportions, Powers, Ajff&iam and Ap-
ptivarions of Nambers detivered berein; become
. Juch Artifts indeed, as you now only feem to
- be. This Arithmetick ingenionfly obferved, and
diligently prattifed, will turw to good account
o all that hall be concerned in Accompts. Al
- whofe Rules are grounded on Verity, and deli-
- ver'd with Sincersty. The Examples are built up

gradually from the [malleft Confideration to the
greareft. Al the Problems or Propofisions are
well weighed, pertinent and clear, and not an;

R . o

i
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The Proeme or Preface:
of them throughont the Tradt taken wpon iraft ;
therefore now, ~ - R .
Zoilus and Moms lie you down and dye, -
For thefe Inventions yout whole force defie.

.

"Edmar’d,Cocéiei;\

Cay t

'~ Courtéous



Courteous Reader, -
 Eing well' Acquasnted with the deceafed
A Anuthor, avd finding him knowing and fiu-
dions in the Myfterjes of Nwmbers and Algebra,
- of which he bad fome choice Manufcripts, and
a great Colleétion of -Printed Anthorsin feveral
Languages, 1 dowbt not but he hath wrir bis
Arstbmetick fuitable to bis own Preface, and -
" worthy acceptation 5 which I thoughs to certs
on a Requeft so that purpofe made to him that
wiflicsh thy Welfare, and the Progrefs of Ares.,
‘ . >~ Joht Cpllens,
- Nevember 27thy 1677. . jo B

-

This Manual of Arithmetick is recommended
*. #0 the World by Us-whefe Names are [ubs

fersbed, viz,

Mr. Fobn Collens~ - “Mr.William Mafon -

Mr. James As- Matth, | Mr Stepb- Fhomag.
kinfon o " | 'Mr. Peter Storey

- Mr.Peter-Perkins): " + 5 4'Ms. Benj. Tisbbourn -

Mr. Rich.-Laurence, Senior | Mr. Jofeph Symuionds-

Mr. Eleager Wigan | Mr. Jerem. asilles. -
M. Rich. Noble of Guilford | Mc. Fofiah Cuffley
_ M. William Norgate Mr.: Fohn Mawlgns

" And generally J”rwcd by a Prgenjom
Arsifts;
C e A Table
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CHAP L

. Notation of Numbers.

B Rithmetick is an Art of Numbring or Know-
.ledge, which teacheth to number well,
(viz.) the Do&iine of Accounting by
- Numbers. And there ace divers Species
and Kinds of Arithmerick, and Geometry, the which we
do intend to treat of in order ; appiying the Principles
of the one to the Deftnitions of the other :  For as Ma%-
pitude or Greatnefs is the fubje® of Geometry, fo Mul-
titude or Number is the fubjact of Aritomesick ; and if
fo, then their firft Principles and chief Fundamestals,
muft have like Definitjons 5 or-at leaft, a Semblable
- Congruency. .. - - : .o
2. Number is that ‘by  which the Quantity of any
thing is expreflcd or numbered ; as the Unit is the
number by which the quantity of one thing is expreifed
or faid to be one, and two by which it is named two,.
and 1 half by which it is named or called half; and the
Root of- 3, by which it is called the Root of 3, the
like of .any other. Die s o
3. ‘Hence it is that Unit is Number, for the part i¢
of the fame matter that is' his whole, -the Unit is
part of the multitude of Units, therefore the Unit is
of the fame matter that is-the maltitude of Uaits ;
but_the matter of the muiticude ‘of Units is-Numbr, .
therefore the matter of Unit is Namber 5 _for “elfc if
4rom a given number no numbcr-be fubtratted, the
number given remaincth. ; -Iet three be the pumber gi-
ven; from which number fubtra® of take away one,,
(whigh as fome conceive, is go number) therefune e,

i
Rl s



2 Notation. - Chap. 1.

number given remaineth, that is to fiy, thére remain-
cth three, which is abfurd. . .

- 4. Hence it will be convenient to examine from
whence Number hath its rife or beginning : Moft Au-
thers maintain that Unit is the beginning of Number,
and it felf no number ; but looking upon the Princi-
ples and Definitions in the firft Rudiments of Geome-
try, we flall find, that the definition of a Point is in
no way congruous with the definition of an Unit in
Arithmetick 3 and therefore one, “or Unit muft be in
. the bounds or limits of Number, and confequently
the beginning of Number is not to be found jif the
suthber one 5 wherefore to make number and magni-
tude congruent in Princip'es, and like in Defimtions,
we make and conftitute a Cypher to be the beginning
of number, or rather the medium between encreafing
and decreafing Numbers, commonly called abfolute or
whole Numbers, and negative or fra&ional Numbers,
between which nothin% can be imagined more agree-
able to the definition of 2 point in Geometry ; foras &
point is an adjun& pumber, and it felf noline, fo s
(o) Cypher an adjunét of number, and it ©!f no num-
ber» And as a point in Geometry cannot be divided or
iacreafed into parts ;5 fo likewife (o) cannot be divided
or increafed into parts 5 for as many points though in
number infinite do make no line, fo many (o) Cy-
phers, though in number infinite do '

- make no humber. Fortheline AB A~— B
eannot be increafed by the ad- T c
. dition of the point C,” neither can D 6
the pumber D be increafed by the E °

addition of the (o) Cypher E,,
for if you add - nothing to &,
the Sum will be 6, (¢) neither in- ,
creafing nor diminithing the num- A ——B—C
ber &, but if it be granted that

fum

A B be exteoded or prolonged to g 5 }604 ST

the poiat C, fo that A C be made

a continued line, then AB is in- o

. creafed by the addition of the poiat C, in like m::;
) : . ! .

\
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Chap.-1. of Numbers. | | 3

ner if we grant D 6 be prolonged to E (o) fo that DE
(60) be a continued number making 6o, then 6 is aug-

- mented by the aid of (o) as to the conflituting the -

ber (60) fixty ; and furthermore that onc or umit is
material and 2 number, and that (o) is the beginning of

- number is proved by all Authors, altho’ indire@tly, for

~

the Tables of Sines and Tangents prove one degree to
«be 2 number, becaufe the Sine of 1 degree is 174424,
.(the Radius being 10000000 ) and the beginning of
that Table is (o) and to it anfwereth cocoo, &re.

s. Hence it 13 that number’is not quantfty difcon-
tiwued, for all that which is but one quantity, is not
quantity disjun&, (6o) fixty as it is a pumber, is one
quantity, viz. one number (60) fixty ; therefore as it
is number, it is not quantity disjunct 3 for pumber is

. fome fuch thing in magnitude, as humidity in Water 3

for as humidity extends it flIf through all and ever

“part of Water, fonumber related to magnitude doth

extend it felf through all and every part ot maguitude.
Alfo_as to continued Water doth anfiver continued
humidity, foto a continued magnitude doth an{ier a
comtinued number. As the continued humidity of
any intire. Water, fuffereth the fame Divifion and
diftinttion that his Water doth ; fo the contioucd
Number fuffereth the fame divifion and diftiu®tion that

~ his magpitude doth. From all which Confideration$

we might calarge a further digreffion concerning num-
ber and magnitude, by comparing the definitions of
the one with the Principles of the other,' for having
found 2 (o) Cypher te be anfwerable in definition to, -
a poioe in magnitude, we may very well conclude that
nomber may be congruent to aline; asalfo the Fiﬁu-
rative Number to be confonant in definition with a
Superficies, and Solid, ¢oe. in the order of Geometsi-
cal Magpitudes. ' , )
6. The Charalters or Notes by. which Numbers are -
fignified, or by which a Numbeér is ordinarily expreffed
are thefe followdpe, (vig.) o Cypher or nothing, 1 One,
2 Two, 3Th 4 Four, s Five, 6 Six, 7 Seven,
8 Right, oNine: The Cypher; which though 9ff;,t.
-B 2 g ]



4 - Notation Chap. 1
feif fignificth nothing, (viz.) exprefleth not any certain
or known quantity, but is the beginning, Radix,or Root
of Number, and the other nine Figures or Charaters
arcefihlied fignificant Figures or Digits. .

7."In numbers of any fort, two things are to be con-
fidered, (viz.) Notation and Numeration.

8. Notation teacheth how to defcribe any number
by certain Notes and Chacatters, and to declarc the
value thereof being fo defcribed, and that is by De-
grees and-Periods.

. A degree confifts of three figures, viz. of three
places comprehending Units, Tens and Hundreds, fo
365°is adegree, and the firft figure () on the right.
hand, ftands{imply for itsown value, being Units or
fo many ones, (uviz.) five 5 the fecond in order from
the right, fignifies as many times ten, as there are
Units-contained in it, (viz.) fixty’y the third in the
fame order fignifies fo many hundreds as jt contains
Uaits, fo will the expreffior of the Number be, three
h_undr;; fixty five ; alfo 789, is feven hundred eighty’
nine, doc. L '

~ 10. A Period is when a Number confifts of more
than three figures, or p'aces, and wkofc proper order
18 to prick or diftinguifh every third place beginning at
the right hand, and fo'on to the left ; fo the'number
63452 ‘being given, it wilt be diftinguifhed thi, °
63.442, and exprefled thus, fixty three thoufand four
hundred fifty two, likewile 4.573.235.782, being di-
flinguifhed as you fee, will be cxpreflfed thus, four
+_thoufand five hundred feventy ‘<izht ‘milliofs, two.,
-~ hundred thifty five thoufand,” fevén handred eighty
two.) ' . B -‘ -” ﬂ—".. R
1'1."Number is either Abfolute or Negative. .
“y2. ‘Anabfolute, or intire, whole, increafing nuf- -
ber, 35 that which by annexing of another Figure ar
Cypher it becomes .ten times as much as it ftood for
before; and if two Figures or Cyphcrs be annexed, it
pakes it 2 hundrcd times more than it ftood, for be-

1.

tore, Cyc.. as if you anuex to the | a Cypher,
then it will become (60) fixty : Soif t§0 Cyphers are
) P ‘ . T ST ane

(¥}
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Chap. 1. of Numbers. 5
annexed, then it will be (600) fix hundred, and.if you
do annex to ita (4) four, then it will be (64) fixty
four ; and if yeu annex $78) feventy cight, it will be
then (678) fix hindred féventy eight, and fo on ;. By
4nn=xing more Figures or Cyphers, it will encreafe in
a decuple proporrion ad Infinitum.

13. A Negative, or Broken, Frattional, Decreafing
Number, is that which by prefixing a Point or Prick
towards the left hand its value is decreafed fiom fo
many Urits, t1 {> many tenth.parts of any thing, and
if'a point and (c) -Cypher, or a Digitbe prefixed, it
wiil be then fo many hundred parts, and if a point and
two Cyphers or Digits be prefixed, its Value is decrea-
fed to be fo many thoufand parts ; as if you would pre-

. fix before the figure 3 a point (.) or prick thus (.3)

it is then decreafed from 3 Units or Integers, to (3)

_three tenth pares of an Unit or Integer; and if you

prefix a Point and Cypher thus (Lo3) it is decreafed
from'3 Integers to 3 hundred parts of _an Integer, and
by this means s /. Abfolute, by . prefixing of a psint
will be decreafed to g . Negative, which1s five tenth
parts of a Pound, equal ia value to ten Shillings, and -
fo by prefixing of morc Cyphers or Digits, its value is

-decreafed in a decuple proportion ad mfinitum.  Asin

the following Scheme, or rather order of Numbers,
we have flaecd (o) Cypher in its due place and order,
as it is both the beginning and medium of number 3. for
going from (o) towards the left hand you deal With.
intire, abfolute; whole, increafing Numbers. S,

Increafing Numbers. |  Decreafing Numbers. )
29 37{4543 256 ‘2’1 o Hlus 678 |976 3'
on |m omm v {CX UXC fomm| nmm | apm|n
na | nan | ner} CX " I e nem |0
mmy nmn [ CX - ) XcC| orim]
mm! cX e XCI

. ~,

e e L U —

" But go'ng from (o) ‘the ‘place of Uhits towards tke

- right hand, you mect with broken, negative, fractional

J and decreafing Nambers. gnd«hcnc’c it follows that

. \ Mul-
L _ B

7 a



6 Notatios . Chap.1.
Multiplication encreafeth the produt in abfolute Num-
bers, but decreafeth the produt in negative Numbers.
-Alfo Divifion decreafeth the Quotient in whole Num-
bers, and increafeth it in acgative or frattional Num-

”c

14. An abfolute, entire, whole, iocreafing Number,
hath always & point anncxed towards the right hand 3
and theretore,

13- A nzgative, broken, decimal, decreifing Num-
ber, hath always a point prefixed before it towards the
left hand. - When we exprefs Integers or whole Num-
bersy as s pounds, § feet, 26 men, we ufually annex a

: ' ' 1. feet.men. inch.
point or prick after the number thus, 5. 5. 26. 347.
But when we exprefs Decimals, or Numbers that are
denied to be entire, asdecreafing Numbers, we do com-
maonly prefix a point or prick before the faid Decimal
ar decreafing Number, thus'(.3), thatis 3 tenths, or 3
primes, .03, that is 3 hundredths, or 3 feconds..

16. A whole or abfolute Number is an Unic, or 2
compofed multitude of Units, and itis cither a prime,
or eife a compounded Nimber. ' :

17. Prime Numbers amongft themfelves are thofe
which have no'multitude of Units for a common mea-
fureras 8 and 7, or 10 and 13, becaufe not any mule
titude of Units can equally meafure or divide them
without a Remainder. . '

18 Compound Numbers amongft themfelves are
thofe. which have a multitude of Uaits for a common
meafurer, asgand 12, becaufe 3 meafures them ex-

‘~3dtly, and abbreviates them to 3, and

¥ 19. A broken Number commonly called 2 Fration, is

. apartor parts of 2 whole Number, wviz. a pact of an

Integer, as § one third, is one third part of an Unit.
20. A broken Number or Fraltion, copfifts of 2 parts,
viz. the Numerator and the Denominator. .
21. The Numerator and Denominator of a Fration,
are. fet one over the other, witha line between them 3
and the Numerator is fct above the line, and exprefleth

“the parts therein contgined.

| A ’
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€hap. 1. ©  of Nambers. S
. 22, The denominator -of - a Frattion is the inferiour
aumber placed below the line, and expreffeth the num-

ber of parts into which the Unit or Integer is divided 5

as let } bé the Frattion given, (0 flmll 3 be the nume-

rator,and doth-exprefs or number the multitude of parts
contained in this Fra&ion; for § is a Fraion compofed
of Fourths or Quarters; and the figure 3 in numbring
fhews us, thatin that Fraion there are 3 of thofe

fourth parts or- quarters . alfo in the fame Fraction 3,
4 is the demnfinator, and doth exprefs the quality of
the traltion; viz. that the whale, or Integer, is !{cre

. divided iato 4 equal parts.

23: A broken number is cither proper or impr?xr,
wiz. proper, when the numerator is leffer than the deno-
minator 5 fo § is a perfe& proper Fra&tion, but ap im-
proper Nraltion hath irs pumerator greater, or at leaft

al to the denominater 5 thus £} is an improper Fra-
@&ian, toe Reafon is given in the definition.

- 24.°A proper broken namber i either Simple or Com-
poundyiviz. Simple, when it hath one densminatisn 3 and
Compourd, when it coufifteth of divers denominations.
It 31, 2%, ¥2§ L were given, we fay.they are cither
of them fingle or fimple Fraltisns, becaufe they confift
but of one axmerator and one denominator 5 butif 4 of
-§-of 731 of 2 poond flerling were given, we fav,
that it4s a compound broken Number, or Fraffion, Leciufe

. the expreffion and reprefentation confifteth of more

denominations than one 3. and fuch by fome are called

Frattians of Fraftions, and they have always this Particle

(of ) between them. -

- 2. When a fingle broken Number or Fraftim hath ™,
~ for his densminator a number confifling of a Unit in the
firft place towards the left hand, and ‘notiring but Cy-'

phers from the Urit towards the right hand, it is thea
the more aptly and rightly called a Decimal Fration
under this Head are all our decreafing Numbers placed,
and in our 13th definitisn called Negative, and by
that order there prefcribed, we oréer them to be

‘Decimals, by figning a point or prick before them, or-
thic nxmerator rejelting the demominater :  Thercfore ac-

.. T B4 - - cording
p



8 . Notatisn" s €hap. 1.
cording to our laft Rule, -3, w5 728y 28, are faid
10 be Decimals 3 and a Decimal Fradtion may be expref-
fed without its denominator . (as before) by prefixing a
point er prick before the numerator of the faid Fraélion;
and then fhull the former Frafin o1, and 25, fland:
thus ., and .25, . s '
But ofteatimes, as in thic fecond and fourth Fraffins
.. and 25 a prick or point will not do without
the help of a Cypher or Gyphers prefixed before the
ugnificant figures.of the aumerator, and therefore when
tive numerasor-of a decimal Fraftion, confifteth not of
fo many places s the denominator ‘hath Cyphers;. filb
up the void places.of the mwmerator, with prefixing Cy-
phers before the fignificant Figures of the numera~ -
¢, and then fign it for a decimal, fo fhall 754 be .0s,
and 215 will be 2025, and . 72, will be.co72. Now:
by this we may eafily difcover the demominator having
tie numerator 5 for always the denominator of any:
decimal-Fradlion-confifts of fo-many Cyphers, as-the
. numerator hath places, with 2 Unit prefixed before_the:
faid Cyphers, iz, under the ‘point or prick, ‘L
26. A decimal Number or Fradtion, is that which is. .
exprefled by Primes, Seconds, Tbirds, Fonrths, &e. and.
is number decreafing. Here inftead of Naural and.
C.mmon Fralfions, as 4 of athing, we order the thiog .
or futeger into Primes, Seconds, Thirds, Forths , Fifths,:
@re. that our Expreflion. may be confonant to pur, fof-
wer order. : K . ) RO
37. Io Decinal Arithmetick, we always imagine (and:
\it would be ‘very commodious if it were really fo)~
*« thet all intire Units, Incegers, and things ar'c,divgi_cd .
' firft into ten equal pasts, and thefe parts fo divided we;
. Ccall Primes s atd fecondly, we divide alfo.each of . the,
former Primes into.other ten equal pirts; and every of,
thefe divifions we call-Seconds 5 and thi;diy, we divide}
each of the fiid Seconds into ten other equal parts, .
and thefe {a-divided we call Thirds, and fo by decima-,
ting the 5o’rmer,. and fut-degimating thefe lattes, we,
run on'ad infinitum., ., . .. Lo e
28, Let'a poyad fteiling , i-weight , "Auerdue

d

e

K .o pois
[ S

~
-
[



Ghap. 1. - of Numbers. ' .9
Pois-weizht, Ligeid.Meafure, Dry-Meafure, Long-Mea-
Jure, Time, Dogen, or any other thing, :or Integer be
giveu to bé decimally divided ; -in this notion premifed
we ought to let the firft Divifisn be Primes, the pext
divifion Secmds, the next Thirds, &c. So one prund
fierling being 20 fhillings, which divided into ten
equal parts, the valve of each part will be 2 fhillings 3
“therefore-one Prime of a paund flesling will ftand
thus (.1). which is-in value 2 fhillings, threc Primes
will ftand thus (.3) and that is in value 6 fhillings.
Again, a Prime or .1 being divided into.ten equal parts,
cach .of thofe parts. will be one Second, and is thus
“exprefled, (.o1) and its value will be founi to be
2d. farthing, and .+ ¢ of afarthing ; and fo will.cg fig-
‘nifie one fhilling, .or five Secords. - And'if o1 be di-
vided into ten:other eguat parts, cach of thofe parts
fodivided will be]‘ivirzz and’ will ftand thus.oco1, and
its value will be found to be .96 of a farthing, or 2%+
of a farthing ; and .cog Thirds will be 24, and' S4 of
- afarthing, or ;74 of afarthing, ¢vc. So that.39¢ /.
will be found to reprefent 5 5. and 6d. ; for the 3 Primes
are:8 fhillings; and the 7 Seconds ave.15. 4d. :and 3 bf -
a peany, and-the ¢ Zhirds are i penny “and 3 of 4,
peony,: both which added together make 75 §ds .+ .
. _ .29, if you putmany bulk or body, reprefentingian.
Integer if it be decimally divided,: then the parts ta the ,
firft decimalisn are Primes, thepext Seconds, and.the
next:decimation isThirds, the vext Fourths, e, -As
letsherebeigiven a Buliet of Lead, on fuch like; whok
weight Rtiivbewy [ Tropthis call an Unit, Mteﬁe_x,o‘rf:, .
- thingy: then'with thetlike weight-and.matter, make o
othery- the. which tdgether will be. cqual to ¢o f..and .
. wilkwaigh:¢ash of them ¢ L -apiece; takee of the fame -
matter, bnd efual to. §7: make . 10 more,.i theh each.
of thofe will weigh 5 vuncasmpicee ; -alaif again, you.:
take € ounces;.and théreof:make- 10.other: fmall Bulkts,
-each of them will-weigh 12 penay-weight Troy ;3 and ,
thus hive you made Primes, Secands, and Zbirds, in
refpe of the Integer cantaining so /. T+oy.; and that
s Primes ‘is equal to the half mafs, aud 2 Primes and
& Seconds is a quarter of B(he mafs; and thercfore A
o

s . —



10 Notations of Numbers. Chap. 1.
of the firft divifion, 2 of the fecond divifion, and s
of the third divifion, will be equal in weight to 3 a
quarter of the mafs, and contain 6 1. and 3 ounces.

© 30, When a decimal Fraltion followeth a whole
munber, you are to feparate or:part the decimal from the
while number, by a point or prick; fo if .74 follow-
«d the whole mmber 32, fet them thus 32.75. You -
fhali find that divers Authots- have divers ways in ex-
preffing mixt numbers, - as thus, 32|75, or 32:7%, or-
355, OF 32{7_5, or 32375, but you will find that 32.9¢
thus placed and exprefled 1s fitteft for Calculation.

31. A mixt number hath 2 parts, the whole and the
broken ; the whole is that which is compofed of Iate-
gers, and shebroken is 4 Fration annexed thereunto,
So the mixt aumber 3653 being given, we fay that 36 -
is the whole member, which is compofed of Integers,and -
the -4 is the broken mumber.annexed, which fheweth
that one of the former Integers fof that 36) being di-
vided into 12 parts, this ¥ doth exprefs 8 of thofe
12 parts ‘more belonging to the faid 36 Integers.

2. Demminative numbers are of one, or of many,
mg chofe are of divers forts .and kinds, viz: Singuler,
calied Unit, as 15 and Plural, calied maltitede 5 a5.2,
3) 4, 8. Single of one kind only, called digits; as 1,3, .
314, % 6, 18,9, and Compounds of many, 16, 11,
12, &c. 102, 369, (re. - ... . . T

Proportienal, “as Sisgle, Multiple, Double, Triple,
Quadruplé, {oc. Denominate, as Pounds, Shillings,

s Undcnominatd, as 1, 2, 3, (9. Perfe®y as s,

;3‘:#96;3:38;-@08“,. 2096128, ¢oc. whofe parts
ire cqual to the numbers 3 imperfe®, unequal and more
tha the fum, as 12 to 1, 2, 3, 4, 6. Imperfed, unequal
‘and lefs than the fum, as 8 fo 1, 2, 4. Numbers Com-

| menfurable and Incommenfurable,” 25 32 and ¢ are
i Commenfurable, becaufe 3 meafures them boths - -
But 6 and‘19: are Incommerfurable, becaufe no one
_! common #xmber ‘or meafure can mgafure them Lincar
it form of @ Line, % ceereceerees Superficial in formof a -
1 Superficies or Plane, as::::, 0r £ 3, @a and nub::-
i i ‘ “ber

- A L . sl

i s



Chap. 2. Of Morieg, Weights, &c. ik

ber cubical or folid in form of a Cube. Thefe two:
latter are otherwife called figurative Numbers : There:
are alfo other Numbers called Tabular, as Sines, Tan-
gents, Secants, ¢oc. Others that be called Logarithms
or borrowed Numbers, fitted to proportion for eafe

and fpeedy Calculation of@ll manaer of Queftion.

v “CHAPR R
Of the Nastural Divifion of Integers, and the
- feveral Denominasions of the Parts.

2. ) Efore we come to Calculation or the ordering of

o MNwnbers to opesate any Arithmetical Queftion
propofed, we will lay down Tables.of the denomina-
tion of feveral Intelgcrs; and after that (having men~

tioned the fcy;ral cies or kinds of Arithmetick) we

- fhall immediately hardie' the fpecies of Numerafion, -
which are the main Pillars upon which the whole Fa-

brick of :this Art is built, , : -

' ‘ af Money, ‘Weigbt.r, &e.
2. The leaft Denomination or Frattion of Moaey

ufed in England is a Farthing, from whence is produ-
eed the following Table, called the Table of Coyn,
o o v

«

wize .
T ’ . Apd ther oo
1 Farth, t Farthing\L & d.eﬁ?;u':‘ .
e P i ey
~ 12 Pence O 1 Shilling ¢ 1
2o shih) . G Pasd TS

v B s, T

. The firft of thefe Tables, viz. thit on the left hand, .

is plain and eafie to be noderficod, and therefore wants _ -
. ’ . : - .

= N



12

1 paund ‘isequal o 30

2 Of Money,Weights,  Chap. 2.
ro dire@ions. - Ta thefecond Table above thé line you ’
have 1 L. (4o s:< 13 . "4 qrs. whereby is imeant that !

illings, -and ‘one thilling is -

equal to 1a ’pericey and one-penny is cqual-to' 4 far- -
things; under ithe-line is 14 '20s. 240'd. 960 grs. -
which fignifies.one pound to contain 20 fhillings; or

240 peuce, or 9do farthin

g® - in-the:fecond Yine be-

low that 1 r. 12d. 48 Yg.r. the firft {tanding under
¥

the-denomination.of Shi!

ngs, -whereby -is-to-be-noted

that one fhilling is equal to 12 pence, ar 48 farthings,
and likewife that befpw that, ‘on¢. pépny is equal jn
value to four farthings; underfland the like reafon in -

all the. following .Tal
Motion" and Dozgn.

LM

Tooy Weight,
" :3i Theledft Fra@llon or Denorhina

les of Weizht, Meafure, Time,

LR B,
H 1

tion of Wéight

ufed i Enzlamd, is a grain of Wheat gathered Oqt of 1
the:middle of ché Esr, aad well dried 5 from whence

are produded thefe fo
Troj-weight. -

[ SRR .o PR E - - '.1.:'
32 Grains of Wheat 24 Artificial ghi}: #od
34 Artificial Grains (& ) 1 Penny-weight .
20 Penny-weight CRr?) YOome -

-

»

po v

And thesefore,

)

St '\; v . : 3 _V
R A _ onn. oW grains.

) ¥R g 20= 24
-t

Ty

bR T &

53k - . ==
$i =R | 3k 240 — - §760
TITIL D eeetme 30— 480
‘L;— e o~ .;!.-——-.‘—_)— 24

——r

llowing Tables of ‘Wcigh_t,‘ called

12 Ounces - t Pound Troy-weight
I . ) N R . L 1 -

-weight ferveth cnly to weigh Bread, Gold,Silver,

and Elsttoaried; /4t 'alfo regulateth: and ‘prifcribeth &
Fotm groorto keep the Monty of ‘Englasd at.

(¥
[ 3

a certain <

ftandard .

-



Chap.2.  and Meafures. 1.
_ f¥indard. “The Goldjmiths 'have divided the .ounce

Trop-weight into other parts, which they generally call ,

Mark weight ; the denominative parts ‘thercof are as .
followeth, wviz. A Mark (being an ounce Troy) is di-
vided into 24 equal parts,called Caretts, and each Ca-
reét into 4 grains, fo that in a Mark are 96 Grains 3 by
this weight they difti the " differcnt fincoefs of
their Gold 5 for if tothe efs of Gold he put 2 Ca-
redts of Alloy (which is of Silver,Coppsr,or other bafer
Metal, with which they ufc to mix their Gold or Silver
to abate'the fincnefs thereof ) both makiag when cold

but an ounce, or 24 Carefts, then this Gold is fad to

be 22 Carelts fine, for if it come to be refined the 2
Carefts of alloy will tly away, and leave only 22 Carc@ts
of pure Gold, the like tobe confidered of agreater or
lefler quantity ; aod as the finenefs of Gold is eftimated
by Caredts, fo the finenefS of Silver is diftinguifl’d by
ounces; for if a pound of it be pure, and lofeth no-

. thing in the Refming, fuch Silver is faid to be twelve |

ounces fine ; but if it lofeth any thing, it is faid to con-
tain fo much finenefs as the lofs wanteth of, 12 ounces,
as if it lofe an obfce, it is faid to be 11 ounces fine,
- and if it lofe “one ounce 14 penny-weight, then it is
- faid to be 10 oances 6 perny-weight fine,and that which
lofeth 2 eunees 4 penny-weight 16 gralns, isfaid to be
o ouhces 1¢ penny=weight 8.grains fine, (¥c. the like
of a greater or leffer quantity. -
: Of Apothecaries Weights,

4+ The Apothecaries haveitheir Weights deduc’d from
Troy-weight, a pound Troy being the greatcft Integer,
" a Table o hmfemvjr»??c;nd; fub-divifion followeth,

vigs-- o .

: And thérefore, ™
1 pound 12 ounces €U, oun. dyams fernp. . gr.
1 oMncé é

<

1 dram( g afm?lei 1—12—96—288-—§750
¢ fc_m?. 20 gn?:u , Q. ) 1—8— 24— 480

' !4,'1. =3 kg o\‘
o . 4 ‘g —~—~—20
‘ R SN £ :

a4

-

X )78 drams ) yemt2— §hz——30

RIS
AR



14 .Of Money, Weights, Chap. 2.
s. Thus much concerning Trop-weight, and its de-
rivative weights (which as was iiid before) ferveth
to weigh Bread, Gold, Silver, apd Elettuaries ; now
befides Zioy-weight there is ancther kind of weight
ufed io England, commonly keown by the pame of
Averdupoks-weight (a. poun which is- equal to 14
ounees 12 penny-we.ight Tiiweight ) -and it ferveth to -
weigh all kinds of Grocery-Wares;  as aifo Butter,
Cheefey Flefh, Wax, Tallow, Rofio, Pitch, Lead, and: -
all fach kind of Gurble, the Table of which weightis -
as followeth. S o

The Table of Au;rkupoiﬁwéigbt.f \

4 quarters of & dram 1 dram

148 drams -« Y1, fHnce

16 ounces £ 1 pound I

28 pounds . 8 ! Zu.mcr,af.,p hundred

4 gquarters oo 1 byndred wei. or 512 .

20 bundred 1 tun - A

tl\nd therefore, ... =~ .

Tan C. q"’. . ',‘wn. . dra. . . 'Se

20— 4——28—— 16—16 1'4

0y . B . . . ——i e
1—30—80—2340—3$840—573440—2293760
I— 4~ 112— J792— 28672~ 314688
© g——28——g48——7168 — 28672 .
It 16— 246 102§ -
h . A TR Y l‘_———-4 S
7ooll is weighed with this, Weight,: but only the ..
Divifions are not the fame ;3 A Table whereof fol-
Jowe c e S

ATubleof the denaminaiive parts.of Wodl weight

1

, nds rocowe -

Zﬁ:ﬁu : 4 \tflone - ..

‘s fomes T 8 21 tedd ,

6 todd 1 flene’ g ) woy

:;mf : l]f$ o

22 facks : ] ) C
sk, ‘ . and

| ’
IR S -



Chap. 2. and Meafures, 1§

i And therefore,
Laft Sacks Wey Tedd Stome Cloves L -
1 12— 2——§}e——2 2~ 7

J——12—>24— §§6~—=312—624— 4368
e 213 28— §2—364

: 1—63‘ 13— 26-——?8:

: f 2 e f—— 28

loma 2—— 14

. . | R |

Note, that in fome Counties, the Wey is 246 /. Aver-
dupais, as is the Swffolk Wey 5 but in there is
3364 ina Wey. ' ’

6. The leaft denominative part of Liguid Meafure
is a pint, which was formerly taken from Ttoy weight,
(a pound of Wheat Troy weight making 1 pint of liquid

_ Meafure) but in regard of the difference between the
Brewers and the ' Farmers of His Majefty’s Excife con-
cerning the gau%ing of Veffels occaffon’d by the diffe-
rent Opiniods of Artifts, concerning the folid inches in
a Gallon, it was lately decided by A& of Parliament,
the Statute making 282 folid Inches in a Beer Gallon, -
and 231 in a Wine-meafure, and confequently the pint
Beer-meafure to contain 3¢} folid Inches, and the pint
Wine-meafure to contain 283 cabical or folid Inchés
from whenc~ is drawn the following Table,

The Table.of Liquid Meafure.

3$% cubical Inches "1 pint beer-meafure

28% cubical Inches 1 | v pint wine-meafure

" 2-pints - R | q’lm;t . ‘

. 2 ‘quatts : C Nypme -
2 g:trlt; a T )1 gallm ¢
8- gallons - - - 1 firk, of ale, foap or berr.
o gallons >~ - <4 84 1 firkyof beer .

10 gallms and a belf PES 1 ﬁr’s-‘af Salmon or Eels
2 firkins . | v kilderkin .
2 kitderkins. - - -V - by parrel”

42 gallons. -} 1 Tierce of wine.

L i,
2-bogfbeads - - R - bt ,
2 pigesor butts .5\ v Pis Asd

- . . s



16 of Mmgy, Wcigbt:, Chap; 3,

. © " Andtherefore, . ' -
«Tun  pipes . bhds  gall. - pimts -
C o Je—2 2= O3 —f

I 2 e 4, =+ 2§ 2——= 2C{6
] —2 126 —— 1008

’_'_"’- 63 504

I 8

7. -The leaft denominative part of Dry-Meafure is

alfé'a pint, and this is likewile taken from I7op-weight.

The Table of whofe divifion followeth, -
_ The Table af Dq—Meaﬁcrz.-‘
1 pound Tray a 1 pint. .

2. pints . I guart
z.q:ta;t.f ; patltlle

2 pottles . .. galim ;. -

3 gallons . Y w1 peck:

4 pecks T “bufhel

g bupels - - L E i comb

2 cambs o . 1 quarter- .- ;.
4 quarters . . | 4 chaldvon

s quarters . 1 wey

2 weys g AL et

. A:a:djugquré,

Ciat ey qri. cam. " bl pecks  gall - pints o

\ I 20— e Qe i ——2

4

Jm B [ G20 96—3io-—~—-64o—~ -’3[\2'0 R
© 3 L, b= 210 40—160==304 256Q;
I— s——8— 32 — 64—$14 -

. A=——efm P6—— 32or—1286

" ] e 2 1§

18

-
<

.UI . . »'! 2 8" Tln:



Chap. 2.

o and Meafures. .’

17

8. The leaft denominative part of Long Meafure is a
Barly-corn well dried, and taken out of the middle of
the ¥ar; whofe Table of parts followeth :

The Thble of Lonz Meafure.

-3 barly-<corns ¥ £y dnch

12 inches 1 foorr

3 feet res. o Cfryed

3 feet ¢ inches, or a , .

. yard and qzmrm‘r ;%J v ell Englifv

€ feer Co 1 fathom

s yards and a half - 1 pole, perch or rod
4o poles or perches 1 furlong .

8 furlongs ©J v Englifh mile

) And therefore,

A

. mile ‘ﬂcrAl. poles ~ yards - feet  inches barly-corns
1— 8— go——gj—— 3= 126m—mn 3

-

J— 8-—320—!760-5;8e-—-&_;g60-—-190: 80

I~ 40=— 220 §60—-7920~ 23760

f—p—16}

198—— 594

I 3——e 38— 108

1—— 12———36

3

_ And'note that the yard, a5 alfo the ell, is ufually di-
" vided into 4 quarters, - and each-quarter into 4 Nails,
- Note alfo that a Geometrical Pace is-¢ feet ; a

there are: 10y6 fuch Paces in an Englifh mile.

* 2. The parts of the Superficial Medfuresof Land are
fuch a are-meantioned in the following Table, viz.

'v The Table of -.tpxd Meafure. R

or Perches> make

40 ﬁ;ﬁm‘e Poles
~4 Roods

: g: Rood, or quarter of

an Mlo o?
1 ﬁf:rc.-__ By -



18 Of Money, Weights,  Chap. 2.
By the foregoing Table of Long Meafure, you are
informed what a Pole, or (which is all one) Perchis; .

ard by this that 4c fquare Perchesare 1 Rood. Now - |

by a fquare Perch is a fuperficies very aptly refembled
by a fquare Treacher, every fide thepeof being a Perch,
or s Yards and a half in length, 40 of them is a Rood,
and 4 Roods an Acre. So that a Superficies that is 40
Perches long and 4 bread is an Acre of Land, the Acre
containing 1 all 150 fquare Perches. \ ;
10, The leaft denomninative part of Time is a A~
mare, the greateft Integer being a Year 5 from whence
is produced this following Table. ' B

The Table of Time.

1 Minute 1 Minkte .
60 Minutes N1 Howr -
24 Howrs 2 )t Day natural
7 Dys - C BN Week

4 Weeks . _. -/ Month @

13 Months, 1 34:),.6 howe s Tear.

s

But the Year is ufua'ly divided into 12 unequal Ka-

lendar Months, whofe Names.and the number of Days
that they contain, follq_w,,w{., )

. . days) \
Jannary 31 . ‘
February. 28 | So-that the Year containeth 36¢

" March 31 ) Days, and .6 Hours, but the 6 Hours

April 30 } is not reckoned but only: every 4th
My g+ { Year, and then. there is 2 day added
June - .30 Ytothe latter end of Febinary, and
July . .31 then it containeth 29 days, and that

Anguft 30| yearis called Leap-year, and con-
September - 30 | taincth 365 days. ; ,

Oltober 3t )
November. 3o | ~~'- . .
December 31§ I



Chap. 2. and Meafure. 19

And here note, that as the Hours is divided into 6o
Minutes, fo each Minute is fubdivided into 6o Szconds,
and each Second into 6o Thirds, and each Third inte
6o Fourths, (9. )

The Tropical Year by the exa@teft obfervations cf
the moft accurate Aftronomers is found to be 354 Days,
- g Hours, 49 Micuts, 4 Secaonds, and 21 Thirds.

CHA'P. I :
! Of the Species or Kinds of Arithmetick.

1. Rithmetick is either Natural, Artificial, Amaly-
tical, Algebraical, Lineal or Infiruirental.

2. Natural Arithmetick is that which is performed
by the Numbers themfelves ; and th's is cither Pofi~
tive or Negative. Pofitive which is wrought by certaia
infallible Numbers propounded, and this cither Single
or Comparative; Single which confidereth the nature
of Numbers fimply by themfelves; and Cocmparative, -
which is wrought by Numbersas they have relation one
toanother, And the Negative part relases to the Rule
of Falle. . , . o

3. Artificial (by fome call'd kogarithmetical) Arith-
metick is that which is performed by artificia! @ bor- .
rowed Numbers invented for that purpofe, and are cal -
led Logarithms. ‘

4+ Analytical Arithmetick, is that which hews from-
a thing unknown to find truly thar which is fought 3
always keeping the Species withoyt Change. - -

s- Algebraical Arithmetick, is an obfcure and hidden
Art of Accompting by Numbers in refolving of hard
Queftions., —_— » .

6. Lineal Arithmetick, is that which is perform’d by

. lines fitted to proportions, as Geometrical Projztions.
7+ Inftrumental Arithmetick, is that which is per-
formed by Inftrurents fitted with Circufar and Right
Lines of Propostion, by the motion of an Index, or
ofherwife. _ - 8, The
: / B il



20 © Addition of  Chap. 4.
" 8. The parts of Single Arithmetick are Numeration
ard the Extraction of Roots. ST
9. Numeration is that by which certain known
Numbérs propounded, we difcover another Number

unknown. = -
1o. Numeration hath ‘four Species; wiz, Addition,
Subtraction, Multiplication and Divifion.

CHAR .
Of Addition of Whale Nisubers.

1. A Ddition is the Redudtion of two or morg nwm !
‘bers of like kind together into one Ssm’ or
Total. Or it is that by whith divers numbers are added
together, to the end that the Sum er Total value of
them all may be difcovered: o
The firft number in every Addition is called the add;-
ble number, the other, the number or numbers added, and
the number invented by the Addition is called the 4g.-
gregate or Sum containing the valae of the Addition.
* The Coliation of the numbers, is the right placing of
the numbers given refpeltively to-each deromination,
and:tile Operation is the artificial adding of the num-
bers given tozether imorder to the finding out of the
Azgrégdteor Swn., - o ° : ST
2. 1n Additisn, place the numbers given refpectivel
the 0né-above the other, in fuch fort, that the like de-+
gree, place or denomination, may ftand in the fume
Series, wiz.-Units under Units, Tens under Tens, Hun-
drods undet Hundveds, ¢oe. -Pounds under Pounds,
' Shillings under Shillingd, Pence under Pence, ¢oe.
Yards under Yards, Feet under Feet, drc. - ’
3. Havingthus placed the numbers'given (as before)
and drawn a line ander them, add them together, be-
ginning with the leffer dénomination. viz. at the right
hand, and o on, fuhfcribing the fum’under the line
réfpetively'; & for Exarnple. C A
o . . Lct -
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Chap. 4. - whole Numbers. . 21

Let there be given 3392 and 213 and 133 to be
added together, T fet the Units in each particular
number ufider each other, and {o likewife the Tens
under the Tens, ¢oc. and draw a line under
them, as in the Margent, then I beginat the 3352
place of Units, and add them together upe 213
wards, {aying, 3 and 3 are 6 and 2 make 8, 133
which I fet under the line, and uwnder the ———o
fame Figures added together; then I pro- 3658
ceed to the next place, being the place of
Tens, and add them up in the fame manner as I did
the place of Llnits, faying, 3 and 1 ate 4 and gare 5,
which I likewife fct under the line refpetively 5 then
I go to the place of Hundreds, and add them up as‘I
did the other, faying, 1 and 2 are 3 and 3are$, which
I alfS fet under tiic line 5 and laftly, I go to the place
‘of Thoufands, and becaufe there are no other Figures to
add to the 3, 1 et it under the line in its refpective
place, and (o the work is finifhed ; and I find the fum
of che 3 given numbers to be 3698, _ :

4- Butif the dumof the Figures of any Series ex-
cecds ten, orany number of tens, fubfcribe under the
fame the Excefs above the tens, and for every ten
carry one to be added to the next Series towardsthe
iett hand, and fo go on till you have finifhed your ad-
dition ; ‘always remembring, that how great foever the
+ fumof the Figures. of. the laft Seriesis, it muft all be
fet down under the line refpectively. So 3678 being
given to be added to 2347, Ifet them down asis be-
fore diretted, and as,you fee in the Margent, with a
line drain under them, then I beginand .
add them tcgether, fayirg, 7 and 8 are 13, 3678 -
which is sabove 50, wherefore ! fet ¢-under 2347
the line, and carry.1 for the 10 to be added . e~ .
to the next feries, faying, 1 that I carried and_ -~ 6033 -
s is6 and 7 are 13, wherefore. 1 fet .down. - ,
"37and 'C?s"" 1 {for the ten) to the next.ferigs, then.
I {4y r-that I carried and 3 are 4’and 6 are 104 ,now
bé¢aufe it comies to'juft 1o and no more, I fet-o under
the line aud crry 1 for the 10 to the uext, and ('};iult

N
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22 © Addition of Chap. 4-
that I carried and 2 are 3, and 3 are 6, which I fet
<o4nin itsrelpe@ive place, thus the addition is end-
ed, and the total Sum.of thefe Nambers is found to
be 623, fveral Examples of this kind foilow.

354867
Numbersts,) 573346
be added ) 785945 .

347205
- Sum 206:i864

748547 | 45346
-Numbers to ) 146834 |  Numbers to ) 38074’
be added 76483 |  be added 8437 °

648305 | 923
- Sum 1939264 —_—

s Sum 92856
s. If the Numbers given to be added, are contain-
ed under divers Denominations 3 as of Pounds, Shil-
lings, Pence and Farthings 5 or of Tuns, Hundreds,
Quarters, Punds, &c.- Then in this cafe having dif-
pofed of the Nuymbers, each denomination under o-
ther of !ike kind ; beginning at the leaft denomina-
tion, (minding how many of one denomination do_°
rhake an [uteger of the next) and having added them
up, for every Integer of the next greater denomina-
tion that you fiod therein contained, bear an Unit in
migd to be added to the faid rext- greater detiomina- -
tidn, expreffiog the excets refpe®ively under the
line, 'proceed in this manner until your Addition be fi-
nithed ; the following Examples will make the Rule
plain tothe Learncr. Thus thefe feveral Sums being
given to be added, wig,.136L. 134, 4d. 24rs. and
Z&L 'Qy$. 10d. 3qrrs, and 330 184 cged. lgr.
o 15/ 095 osd. ogr.. The Numbers being di-
fpofed aceording to order will {tand as in the Margent,
" Then I ‘being 3t the denemination “of Farthx:ﬁz,

———.



Chap. 4. whole Nxmbers. 23
and add them up, faying, 1 and
gare 4 and 2 make 6, mow I 1. & d qm.
confider that 6 Farthings is 1 136—13—04—2
Penny and 2 Farthings, where- 79~—07—1c—3
fore | fet down the 2 Farthings 33—i18—o0g—1
in its place under the line, and  1§==09—0g—wu -
keep 1 in mind to be added to ———e——
the next denomination of Pence ; . 26gw09=—0§—2
then I go on, faying 1 that I car- . '
ried and g are 6 and ¢ are 1¢ and 10 are 2§ and 4 are
89, now I'confider that 29 pence are'a fhillings and
¢ pence, whercof I fct the ¢ pence in order under
the line and keep 2 in mind for the 2 fhillings, to be
added to the fhillings ; theh I go on, faying, that 2 [
carried and 9 are 11, and 18 are 39, and 7 are 36,
and 13are 495 then I confider that 49 fhillings are
2 pounds and ¢ thullings, wherefore I fet the o fhiiings
under the line, and carry 2 for the 2 pounds, to the
next and laft denomination ef prunds, and proceed,
faying 2 that I carried and ¢ make 7, and 3 are 10,
and g are 19, and 6 are 245 then Ifet down g, and
carry 2 for the tens, and proceed, faying, 2 thatl
carry and 1 i53, and 3 are 6, and 7 are 13, and 3
make 16; I'fet down 6 aud curry 1 for the 10, and
go on, faying 1 that T carried and 1 are 2, which 1 fet
in-its place under the line, and the work is finifhed 3
and thus 1 find the Sum of the forefuid Numbers to be
265/ 94 sdv 2grs. This to the ingenious Prati-
tioner is fufficient, byt ¥fhall (for the further illumi-
nating of weaker apprehenfions) explain the opera-
tion of another Example in Troy-weight ; and here the
Learner mwaft take ‘notice 6f ‘the Table of Troy-weight
mentioned or fet down in the third Setion of the fe-
cond Chapter. The Nwmbers -given in this Example
are 38 1. 70z 13pw. 18 gr.and so L 1002, 10 pws
22 gr. and 424, o846z, o pw. 16 4r. and im or- -
der to the Addition thereof,” I place them as you
fee, and proceed to operation ;-faying 16 and Y2 are
28, and 13 arc 46 3 mow becaufe 24 graxu:;;l;;

;-



24 - Additionof . Chap. 4. -
1 penny-weight, 46 grains are L oz, pw. gr.

1 peony-weight and 22 grains;  38—.7=—13=18
wheretore 1 fet down 22, and  so—10—~10=-12
carry 1 for the peany-weight, and  42—08—05—16
going on I fay, 1 that I carry and ~
s make 6, and 10 are 16, and 13 132-=02—09—22
are 29, which is one ounce and .

s penny-weight, [fet down g inits place under the line,
and carry 1 to the ounces, fayi'g 1 that-I carryand 8
are 9, and 10 are 19, and 7 are 25, and becaofe 36
cuaces make 2 pound 2 ounces, [ fet down" 2 for the
ounces, and carry 2 to the pounds : going am, 2 that
I carry and 2 are 4, and 8 make 12, thatis 2and gor 5
then 1 I carry and 4 are ¢, and sare 1o, and 3 are'r13,
which [{et down.as in the Margent, and the work is -
nithed, and [ find the fum of the faid numbers to amount
to 132l 202. gp.w. 22gr This is fufficient for the
underftanding of the following Examples, orany other
that fhali come to thy view. The way, of proving
thefe, orany Suros in this Rule, is Mewced immediately
after the enfuing F.xamples. . , .

" Addition of Englifh Money.

Lo s. ' d, qrs I. s. do qrs.
436=—12—C7—1 [ 48—I§—ll~=1
- 18400103 . “96=—10m—C7—3
768 —17—04—2 | 18—p0—05—3 -
. $54—1T=11=0 24—19=09—2
T ———————— ey -————'-—-——-
U 16§4—02v—0g—m2 ~. ¥68—o06—10—1}-
Addition of Tioy-weight.
L oz. pw. gr. 1 "L - oz. pw. gr.
L 13§—C7—13—I@2 145—0g~12—18
18—c6—04—20 . 725—08—14—10
11—10—16—18 - 380=—07—06—13
© 0g—04—1lo—22 . ' 83—Jc—]6<=22
T Bg=—11—11—C4 130——00—IC—12
! 22==gnC~=—0C=—00 , . 74~o07—i§—cCo
© 9p—cg—17—04 ' 1§41-—-0c8—16—0t

- Adfitim



Chap. 4, whole Numhers. 25
) Addition of - Apotbecaries Weights.
Lo ooz dn foo g | b 0 dr fo gre.
48—07—=1—C—=14 | - .60~=03==4~—0=10
74—08—§==2==1Q | , -48=Lo—57.2"14.
; _64——10—7—.15-16 | .34—08—2—1="15,
14—08_—[__9,-11 g =——}i—2 ~2a=JL. .
.. 34055 1=09 ! 1Gam=e7—153=—15
—r -1 -38—02==5—=1--07
240—-05-—-6-u—-oo —T
2 - 358—07—7—0-—12 v

Ivl N

.

~

Add' tion af Averdupouowengt.

Vdf.‘

Tlm .'-C. qrs :I; ) A oK.
7§ = 13115 4 36— HO———1I2
48——0p——3—21 22—l ———1I3
60 == le——17 | I et 0 ] e G
2I——0F Q25 | }§re——Of——— O
J2——16=—=0%—11 } 20=———00 -C3
218———1§~——0~—03 lvé & 300
o 'A_dditianofuguid-lkma. .
Tun  pipe bbd gall. | Tins, hhd gall. pts
4§ e [y 8 39.——;——-40 4
1§~ O e § 7 :2-—-—@——28——-—6
© 38— Om——0——47 | 47 6o—=>5
120 1—S0——¢§ [ 57—-—;——23-—-2
2f——I——1——18 | 17—~——0——Q@—3
LT == " i - —
13§——] == 60 i 166—-°°L"—'46
(>3 G -  Addiciea
L

T
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del.‘_ qrs. bufb. pec.

- Addition of

" - Addition of Dry Meafur -~

Chap:s.

‘qrév' - b, - pec.:” gall.

48——-—3——7...&4_;3 ‘ & § 73 f——g
13~ [———g=—"0 | | §0— ik | g e O
§4————inO——6—4=2 | Ffeadim g b3y

,54_—_.,3._.74*9; 1 i

46‘-'-—-—42"'-5-—-5-‘;-)—. I -

o3 | tsamarg gy

yards qrs. na.
35..___.—-—3-{——-;( '
14 - ] o——2

74 e 23
,38.;_‘;._0__-..».11
e
e
. e— o et 2 B

1—=d |

Addition of Long Meafure.
PR T R A

nd.

els grs.
6 e f 3

[g_,—-»ug.;_a_Q‘ ‘
48 2 |

¢ so.—a—.—“ by O
,74.—-&:-—&-0 el

S 3 A i | e iimiimmion O
250._....._'.».-432_‘.._——-0

208 mtons | o] 4

-’ N o ..
Acre < " ivood - peret |l Acee

12 N |.._3.'..- w3 ,
14=~———0——24

O e 219
48— g 30
28— | ——=38
‘50'4’*—?"3:"'—"‘"'26

‘Addition of \Land Meafare.

yaedi percd

8é
jr———3———24
#3eiim—mn 2218
60 emmmetes O eeerimin O]
. c4r———2 08

l*,—'——-—i—-'] bt ]4‘

’ 185 3 —F3$
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27
 The Proof of Addtion.

6. Addition is proved after this manner, when you
have found out the fum of the Numbers given, then -
feparate the upperinoft line from the reft, with a firoke
or dafh of the pen, and thet add them all up again as

ou did before, leaving outthe uppermoft lioe, and
aving. {o done add this new invented fum to the up- -
permoft line you feparated, and if the fum of thofe
two lines be equal to the fum firft found'out, then the
wotk was performed true, otherwife not. As for Ex-
. ample, Let us prove the firflt Example of ‘Addition of
Money, whole fam we found to be 265, ¢s. $d. 2grs.
* .and which we prove thus,having - I
feparated the.uppermoft num- L 5. 4 g%
ber from the reft, by aline as 136—13—04—2
yoi fee ‘in the Margent,%hen [ e =

. that follow,

add the fame together again, lea-
ving out the faid uppermoftline;-

and the futii'thereof 1 fet under
the firft fum or- true ‘fum, whiceh

doth amount €6 128 /. 16 5. 51 d.
o ¢rs. then again’ I add this new:
fum to ‘the uppermoft line that
‘before was fepirated  from the
reft, and the fum of -thefe {wo
is 26¢l.'eg nCs d. 2qrs, the

79—07—T0~—3

33~~18—co—1t
15—=09—=0¢—0

265--ag~—=C5—2

128=—16—~—01=0
—— —

26 §~=0g—-0's—2

© fame with the firft futy; 4bd thesefore T conclude that

the Operation was rightly performed.
.~ 7: The main end of Ad¥ition ti Queftions Refolva-
ble thereby, is to know’ithe fum of féveral Debts,

Pareels, lntegers, ¢oc.

Sowe Queftions may be thiefe
NS P o ‘

‘Ruest. 1. There wasam Ol Man whofe Age-was re-

quitetd, to whichtie replied, Phave feven Soks,” each
having two years between'the birth of each other, and
in-the'g4 year of my Age my cldeft Son was born,
which is now the Ageof my youngeft; Idemand what
was the. Oid Man’s Age 2+ . 1 & o
1.1 C 2 L
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Now to refolve this Queftion, firft fet down 44
the Fathers Age ac the birth of his firft Child, - 12
which was 44, then the difference betwee. the 44
cldeft and the youngeft, which is 12 years, and —— .
then the Age of the youngeft whichis 44, «nd 100
then add them all together,..and their fum is -

100 the compleat Age of the Father. -

Queft. 2. A Man ient his Friend, at feveral times,-
thefe feveral Sums, (viz.) at one time 63 /. at ano-
ther time.go0/. at another time 48 L. at another time-
gsgl { now-I defire to know how much was lent him
imall, = - ' N

Set the Sums lent one .wnder another, as 63
you fee in the Margent, and then add them . so
together, and you will find their Sum to a- 48:
mount to g174. which is the Total of all the 156
feveral Sums lent, and fo much i duc to the —— -
Creditor. . - N 317

Queft. 3. From London to Ware is 20 miles, thence
to Mumtington 29 miles, thence to Stamford 21 miles,
thence to Tuxford 36 miles, thence to Wentbridge 25
miles, from thence to Zork 20 iniles.  Now I defire $o-
know how many miles itis from Lindon to Tark accord-
ing to this reckoning. I

"Now to anfwer to this Queftion, fet down -- 20
the feveral diftances given, as you fec in
the "Margent, and add them together, and 4
you will find their Sum to amount to xs¥, . 25
which is the true diftance in miles .between . 2¢
Londoen and- Terk. 151

Quest. 4 There are two numbers, the leaft where-
of is 40, and their difference -7

is 14, I defire to know what ; 40
is the greateft Number, and 14
alfo what is the Sum of them | —
both ¢ Firft, fet down" the greatefl. <4
leaft, viz. 40, and 14 the dif- lealt 4°
ference, and add them toge- —

ther, and their fom is ¢4 for ~ fum .. a4
-thg -greateft pumber, then I , . fl o
. . - et
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Chip. 5. whole Numbers. 29
fet 40 (theleaft) under g4 (the greateft) and add them
together, and their fum is g4 equal to the greateft and
leaft numbers- : A

*

| CHAP V.
S -of Siubty ackion of Whole Numbers.

1. Q\Ubtraftion is the taking of a lefler Muwmbcr out
“of a greater of like kind, whereby to find out
- a third- Nikmber, beirg or declaring the inequality,
excefs, or differencc between the mumbers given; or
Subtraftim is that by which one mumber is taken out
of another number given, to the-end that the refidue
or Remainder may -be knemn, which Remainder is alfo

- called the Reft, Remainder, or Difference of the num-
bers given, s . :

2. The number out of which Subtraftion is to be made,
muft be greater, or at leaft equal with the other mum-
ber given, the higher or fuperiour number is called the

- major number, and the lower or inferiour is cailed the
minor number 3 and the Opcration of Subtrationbeing
finifhed, the Reft or Remaindcr is called the Ditference
- of the Numbers given. .

3. In Subtradtion ptace thie Numbers givén refpetive-
1y, the one under the other, in_fuch fort as like de-
~grees, placesor denominations, may ftand in the fame

/

- . Series, viz. UnitSunder Units, Tens under Ters. ¢oc.

Pounds under Pounds, ¢rc. Feet under Feet, and Parts
under Parts, ¢sc. This being done, draw a line under- -
@eath, as in Addition.
* 4. Having placed the Numbers given as is before di-
“refred, and drawn the line under them, fubtrat the
fower Namber (which in this cafe muft always be
[effér than the uppermoft) out of. the higher Number,
and fubféribe the difference or remainder refpe@ively
below theline ; and:when the Work is finifhed, the
, N C 3 ‘ aumber .



30 Swbtrattion of Chap. g,
number below the line will give you the remainder :
As for Example, let 364521 be given-to be. fubtra&ed
-from 794836, I fet the leffer under the greater as in
the Margent, and draw a line under them, then be-
ginning at the right hand, Ifay, 1 out .
of 6 and there remains g, which I fet 79483

in order under the line; then1 proceed 364521

to the next, faying, 2 from 3 refls 1,
which [ note alfo under the lime, and 43134
thus [ go op until I have finifhed the work, ~ = .

and then I find the Remainder or Difference to be
4313158, ’ -

) ;.3 But if it fo happen (as commonly it doth) that .
the lowermof(t nmwber or figure \is greater than the
uppermoft ; then in this cafe add ten to the upper-
moft pumber, and fubtra® the faid lowermoft pum-
ter from their Sum, and the remainder place under
the Line, and when you go fo the next Figure below,
ray an Unit by adding it thereto-for the ten you bor-
. 1owed before, and fubtract that from the higher num-
ber or figyre . And thus go on until your Subtraction
te finifhed.  As for Example; Eet 437503 be given,
from whence it is required to FubtJaﬁ 153829, Idif-
pofc of the numbers as is before directed, and as you
fee in the Margent 5 then. I begin, faying, 7 from 3 I
canwct, but (addiog 10 thereto Ifay) 7 frem 13 and
there remains 6, which I fet under the
Linc in order 5 then I procecd to the 437503
next Yigure, faying, 1 that f borrowed 153829
atd 2 is g from o I cannot,~but 3 from ~———
1, ani there remains 7, which I like- 283676
wiie fet down as before ; then i that | ———a
. rorrowed and 8 is ¢ from s I caoner, o
but 5 from 1 and there remains 6; then 1 I borrow-.
cd and 3 is 4 from 7 and there remains 3. then s
fram, 3 1 cannot, but s from 13.and.there remaios 84
thea-1 I borrowed and_1are 2 from 4 and there refts
2 5.-and thus the Work is finifhed ; And after thefe
numbers are fubtratted one from another, the Inequa.
lity, Remainder, Excefs or Differgnge, is found ro be

283676,

.



- Chap. 5. whole Numbers. 31
, 283676. Examples for thy further Experience may
- be thefe that follow.

. From 3475016 From 361746
. Take 938642 . Take 5864
Refts 2735304 Refs 3600882

6. Hithe Sum or Nambers to be fubtratted are of
- feveral Denominatiops, place the lefler fum below the
greater, and inthe fame rank and order as is thewed
10 Additisn of the fame Numbers; then begin at the
right hand and take the lower Number out of the up-
parmoft if it be leffer ; but if it be bigger than the up-
permoft, then borrow an Usit from the next greater
Denomination, and turn it into the Parts of the e
Denomination, and add thofe pirts to the uppermoft
Number, and from their fum fubtra the lowermof?,
noting the remainder below the Line 5 then procecd
and pay 1 to the next Denomination for that which
you barrowed before, and proceed in this order until
the work be finithed. An Example of this Ru'e may
be this that followeth, let 374/ 135 o7d. 14, te
given, from whence let it be’ required to fubtrat g7 /.
16 5. 03d. 2grs. An order whereunzo I plage” the
Numbers as you fee ia the Mar- -
gent, and thus I beginattheleat 4 s 4. grs
Denomination, faying, two from 37§—13—c7—1
one I cannt, thercfore I borrow  ~ §p—ibmmcz—2
one penny from the next Denoa - ————
mination, and turn it into far- 317—17—03—3
things, which is 4, awnd adding ————
? to 1 which is g, Ifay, but 2 ’
T

from ¢ aud there remaips 3, which I put wnder the .
tine; then going on, I fay, & that I borrewed-and 3is |

4 from 7 and thére refts 3; then going on, I fay, 15
from 13 I cannot, (but borrowing one pound and turn-
ing it into 20 fhillings, Iadd it to 13, and that, is
33) wherefore I fay, fixteen from 33, and there re-
mains 17, which I fet under the Line and go op, fa: -

ing, 1 that I borrowed-and 7 is 8 from ¢ I cannot,

kut 8. from. 1.5, and thege, remains 7 ; the ong that I

4 - bor.

- - . O e

C————



the Sum due to the Creditor : * As fuppofe’A lendeth to
Dgcyl 135.12d. and B ) L s 4,
tath repaid him 99 L 165, Lent T§54—13—10 .
. c24- at one time, and —
1631 183, 11 d. atano- Paid at 75—16—08
ther time, and 241 L 13 5 fueral 163—18—11
<8 atanother timesand Payments (241—15—c8
vou would kmow how the ————
Accompt flandeth between Paidinall 485—1i~—03’
them, or what is more due . ——
= A. Incrder whereunte Remains 7 Ym—02mvI7
: ) 1 firfl

7

52 - Swbtrattion of - Chap. g.
borowed and ¢ is 6 from 7 there. refts 1, and o from
3refts 3, and the work is dorie : -And I find the re-
mainder or difference to be 317/, 17 5. 034. 3 qrs.

Another Example of Try-weight may be this, I
would fubtraft 17 /. 100z, 13 w. 20 gr. from 24 1.
cg 0z copw. c8 gr. I place

the Numbers according to the: L oz pw. gr.
Rule; and begh, faying, 20 from 24=—0g—oc0—o8
8 I'canriot, but borrow & Pemny- 17—j10—11—20
weight, which is 24 Grains, and ————
add them to 8, "and they are 32, 06—06~—08—12 -
wherefore I fay 20 from 32 reft ——

125 then 1 that I borrowed and : =
11 is 12 from oo I cannot, but 12 from 20 (borrow-

ing an Ounce which is 20 Penny-weight) and there fe-
mains 8, then 1-that I borrowed and 10 is 11 frem g
Lcannot, but 11 from 17 and thererefts 6 ; then 1 that
I borrowed and 7is 8 from 4 I cannot, but 8 from 14
and there refts 65 then 1 that-I borrowed and 1 is'2
from 2 and there réfts nothing ; fo that I find the re-
mainder or difference'to be 6:L. 6 oz. 8 pw. 12 gr.
7. It many times happeneth that you have many

Sums or Numbers to be. fubtratfed from one number 5 as
fuppofe a Man fhould lend his Friend a cettain fum of
Money, and his Friend hath paid him part of his Debt
at feveral times, then befose you can conveniently
know what is"ftill owing, you are to add the feveral
Numbers ‘or Sums of Payment togetlier, and fubtrast
tieir Sum from the whole Debt, and the remainder is

[ N
[N




Chap.y. whole Numbers. 33
I firft fet down the Swm which A lent, and draw a
Jine underneath it,-then under that line fct the feveral
Sums of Paymerit'as youfee in the Margent ; and ha-
ving brought the feveral Sums of Paymeat into one
total by the-fifth Rule of the feurth Chapter foregoin

»" J-find'their Sam amounteth to 485 /. 115 34, which.
I fubtra® from the Sum firft lent by A, by: the fixth
Rule of this Chapter, and I find the remamder to be
79 b 2 5. 7d--and fo much is fill due to A.

When the Learner hath good knowledge of whats

. hath been already delivered in ¢his and the foregoing
Chaﬁtcr; he will' with: cafe underftand the manner of-
working the following Examples,

© Subtraftion of Whole Maney,

‘ I A A A A O S &)

* Borrowed . 374—5¢——03 | 7601011 ——2
- Paid 69—1§—II] 9-=~—o03 —3

&mq‘m 3041404 | I ——OC6—ell——3

~ Ao T EEE I

L L s d) L £ d . gs
Brrowed 1000900 | 711 0§00 °
Paid, . 3g—0Ce=06 | 11———13 00 | B

Rémaits " 98019406 | §9g——Opr——11+—3

—- - P - - ~
al

R s o gre o
" Btrowed ' !gma—-—-og—-—-oo———z :

':' ™ l"o;’-'—}‘ J Qe O G O

Paid gt feve- ) 361-——13 ——1l0——1

’ S o 930 s gty b,
Dy e A ;
- Paidimall ¢ prg§mm-—i2Ee—2em—3

YT

-

Remains. dne. 2| 04 ——07~—€9=—2
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Subtradtion of Troy-weight.
ST L, e pwe g

.o .B))ug:bt- T 1740013 =—m=-00
; Sold . . 78— —g4——16 =15

. . Remaing = ; §§=——07=——16=——=09

. :;;' .-":’:‘ ML 0{., ,”P‘w. K ﬂo
..+ Bowght - . -%:430=—TF0r—Ti13=—00 .

PN L] 1Yo T =
;. O Q0P OG—=00
Sold at 3§—— 10— 18— 00
feveral .. )46 ——0T——C9 c8 -,
e . Time: 48 ———-04_ C O mm— OO
o . 6 p——cil——19 23
ST 23=——Qy—00——00 . -

- vy Sobdinall N 3454-;-io;:—wt9'7f-—07 )

R"erh.hunﬁld“”u; - 00——C§n 17
CT s;:bt_r}ic‘lina;of,quHQécatie.f Weights, . .

L o dn ) en] b i dn fo g
Bought .. -d2rmggm—3-0—00 } RO—00m—F-r0—0]
Sild .. 8—o§—I=—z1—Ig | 10——00—1-2—12
Rﬂﬂaiﬂ{, ai—l [-—]—l—os 1 9‘..'__7__0_1-5
. o i : T_‘ < -

» : betrkﬂim }Ejéerqi@qi‘-weigba

e g L (Thn €. qts L. & dn

Boughts  2§=~0O0—I§ | I §==07==0F—10—10—05 .

Sold v~ - 16——03==20 | 03=—17—01—16==09—13

Remains. «-08—01—23 11—Qg=—03—22—00—08
, ST e

e
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Eougbt
Sold

_Remains

Bougbt

Sold - -

. Remains

Bought

Sold

Remains.

Bought
Sold .

Remains
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4
Subtrallion of Liquid Meafure.

" Tuns bbd gall. | Th

bbd gall.” pin,

qo———1——30
16—1 40
23 ——3——s3

L et
1g——3——46—6
44 ——3—58~—6

b

: Subtraflion of Bry Meafure.

€hald. grs. ‘I'mﬂv.pé,t.‘

. 100==@==00=—0

$4—1—04—3

bbaw qrs. bufb. pec.
73——23——3—2
46——2——3—3

S

45—2—03—1

26——3—1—3

Subtrattion of L;mg Meafure.

yards qrs mails |

160=~——§—~——0 :

6412 '

yards qrs- mails
344

177*..__—1,—_—’/

——

-95—'-——0. gmq-—i- 2

- —

1 6‘6-——.2——].—-—»‘2

Subtradtion of Land Meafure. '

.
Acres  voods  ~per.,

140213,

. 70—,——3—-.7-‘-22

600 ) 00
§4~—m0—3-—16'

lAr}e:  roodss: perc.

69 2 31

$45=—3: 24

Tbe Proof af Snbtraﬂzan.
8. When your Subtralhon is endcd ] you ﬁcﬁre

0
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36 Subtvaction of Chap. 3. -
to prove your Work, whether it be true or no, then
#dd the remainders to the minor Number, and if the
Aggregate of thefe'two be equal to the major number,
then is your Operation true, otherwife falfe’ . thus let
us prove the firt Example of the fifth
Ru'e of this Chapter, where after Subtrai- ~ 437503
on is ended, the Numbers fland as in the 153827
plarg;nt; 6thc remainder or difference be-
1ng 283676. Now to prove the Work, I 283696
#dd the faid. Remainder 283696 to thckr’ni- 370
nor number 153827, by the fourth. Rule of 437403
the foregoing Chapter,” and I find the Sum  1$3827
or Agregate to be 437503 equal to the ma- e—~——n
Jor Number, or Number from whence the 283676 -
feffer is fubtratted. Behold the Work in e—————
the Margent. : 437503
I § .
* e Proof of another Example may beof the firft
Example of the fixth Rule of this Chapter, where it is
required to fubtra® ¢ 16s. 034d. 2 grs. from
375/ 135, 07d. 1 ¢ and by the Rule I find the
Remainder tobe 317/ 195 034, . ’ ’
3 g7« DOW to prove it, Iadd the L s - dogrs
Remainder 317k 195, 034, 378~13—07—1
gg¢s.- to. the -minor number g7 L.~ §7~i6—c3—2 -
16 5. 63 d. agrs.. and their fum  —= —
83754 136 ©7d 1¢r. equal 317—17—03=—3
-~ to the major number, which proves  e——
the work to be true, butif it had 37§—13—07—1
happened to have been ¢ither ——
more os. lefs than tlie faid major -
. mumtber,-then the Operation had been faife. o
o« -The generai cflet of Subtradltioh is to fiad the
differences or exgefs betwetn two-mumbers, and-the reft
whena payment is made in part of a. greater Sum,
the date of Books priated, the age of any thing by
knowing the prefent year, and the year wherein they
were made, created or built, and fuch like,
p uThc Queftions appropriated to this Rule are fuch as
ollow. - : . : - Gle o

,Quéﬁ. '




Chap.§. ~ whele Numbers, .

Queft. 1. What difference is there between one thing

of 125 foot long and another of 66 foot long ?
“To refolve this Queftion, I firft fet down -

the major o greater.number 125, and under 329
it the minor or lefler number 66, as is di- 66 -
refted in the third Rwle of this Chapter —
and accerding to the fourth Raleof the fame, 5o -
Ifubtra® the minor from the major, and the —
Remainder, Excefs or Difference, 1 find to -
be'sg. - Sce the Work in the Margent.

-~ Queft. 2. A Gentléman oweth a Merchant s6¢ 1.
- whereof he hath paid 278 & what mare doth he owe ?
. To give an Anfwer to this Quedtion, 1 firft
- fet down the major number 365/ and under 365
it 1 place 278 the minor, and fubtract the ooe 278
from the other, and thereby I difcover the ——
EXcefs, Difference or Remainder to be 87, 87
and fo much is flill due to the Creditor ;- as ———
_ per Margent. N
Queft. 3. An Obligation was written, a Book prin-
ted, a Child born, a Church built, or any .
other. thing, made in the year of our Lord * 1701
1372, and pow we account the year of ovr 1472
Lord t-ci1, the Queftionis to know the Age ——
of the fuid things, thatis, how many Years 129
are pafled fince the faid things were made #  ~——
1 fay, if you fubtsact the leffer numbcr 1472,
from the greater 1701, the remainder will be 129, and
fo many Yeass are paft fince the waking of the faid
things ; as by the Workin the Margent. ’
- Queft. 4 There are three Towns lie #n a fireight
line, wiys Londom, Huntington, and York, now-the di-
ftance between the fartheft of thefe Towns, viz. London
and Zork is 151 miles, and from London to Huntington
is 49 miles, Idemand how far itis from Huntington to

Tork, _ - , To
: -
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38 . Midviglication of - Chip. 6.
To refolve this Queftion,. fubtra®t 49 the di- -
flance between London and -Huntington, from 1¢7
131 the diftance between Loadon and Tork, ‘49
and the Remainder i5 102, for. the true diftance: - —
‘between Huntingtonand York: Secthe Wotkin- 102’
the Margent. e

n—

LCHAPR VL. .
. Of Multiglication of Whole Numbers.

. RS ‘. .- . (S
Ultiplication is performed by two Numbers of
like kind for the prodaction of a-third, which
fhall have fuch reafod to the -dne,"as the.other hath to
a Unit, and in ¢ffet is a moft.brief and artificial com-, |
pound A4ddision of many equal Numbers of like kind
into one Sum. Or Mulriplication is that by which we
multiply two or more Numbers, the one into the other,
to the end that their Produét may come forth, or be
difcovercd. . L :
. Or, Multiplication is the increafing ‘of any ©one num-
ber by anothers fo often -as thererare Uaits in that
Number, by. which fhe 6ther is increafed, ar by having -
two Numbers given to find a third; which fhall contain
one of the Numbers as many times as there are Hnits
_ inthe other., . - . ' Con
2. Multiplication hath three parts : .Firft, the Mulvi-
plicand, or number to'be mulriplied. Secondly, the Miul-
siplier, .qr number given, by which the :Multiplicand is
to be myltiplied.  And Thirdly, the Produd, or number
produced by the gther two,: the oric being multi-_ .
plied by the gther, asif 8 were given tobe mul- 8.
tiplied by 4, I fay 4 times 8 is 22, here 8 is the ™ 4
Multiplicand, and 4 isthe Multiplier, and 32 isthe” —
Produét.- : . PR : 32

one Figure'; or

e

-

3 Multiglication, s cither fiogle b
compound, that confifts of many. y -
. > ’ Single



Chap. 6, - whole Numbers. 39
" Single Multiplication is faid to confift of one figure,
.bccauée the Multiplicand and Multiplier confift each of
them of a Digit, and no more, fo that the greateft
Produd® that can arife by fingle Multiplication is 81, be-
ing the fquare of 9 ; “and Compotnd AMultiplication is
faid to confift of many Figures, becaufe the multipli-
cand or multiplier con(yfts of more plaees than one ;
as if T were to multiply 436 by .6, it is called Com-
pound, becaufe the multiplicand 435 is of more placcs
than one, (viz.) 3 places. . :

4. The Learner ought to have all the virietiés of
Single Multiplication by heart before he can well pro-
cced any further in this Art, itbcing of moft Excel-
Jent Ufe, and none of the-following Rules in Arithme-

" tick but what have their principal dependance there-
© -upon, which may be learnt by tlgc, following Table.

© 7 Mibtiplication Table, .
T2 3 ) s 6f T 8)
N SN A NCH N WS 2N TR NTN
3 [ G4 932345 | 28| 21 124 {27
Tal 80ua )16 | a0 an l a8 |5 755
~$ | o} rs{30 {Tag |30 |35 | 40 | 45
6112 | 18124301 36]|42 148, 54
2 Y e e e e e
8| 16,124 ) 32 | 4o 4B | 56| 8y | 72
"o 18 29136 | 25 | 54 63192 1 81

The ofe. of the precedént Table is this. In the
uppermoft Line or Column you have exprefled all the
digits from 1 tog ; and likewife beginning at 1 and .

omg downwirds in the fide Column. you have the
we ; fo that if you would know the 'Prodnﬁa,:yf



49 Multiplication of  Chap. 6,
any two fingle Nurmbers multiplied by one anotheg,-
look fcr one of them (which you pleafe) in the up-
permoft Golumn, and for the other in-the fide Columny
and running your eye from each figure along the re-:
fpe@tive Column, in the common Angle. (or place)-
wlfere thefe two Columns meet, there is the produ&t
rcquireds  As for Example, I would know how much
is 8 times 7 5 firft, Ilook for 8 in the uppermoft Co-
lumn, and 7 in the fide Column ; then do I caft my
eye from 8 along the Column downwards from  the
fae, and likewife from' 7 in the fide Column, I caft
my eye from thence towards the right-hand, and-find:
it to mect with the firft Golurnn at 6, . fo that I cons
clude g6 to be the Produét required, it would have
- been the fame if. you had looked for 7 in the top, and:
8 on the fide, thie like is to be underftood of any other-
fuchr Numbers. The Learner being perfect. hevein,. it
will be neceffary to proceed: i
. §.’In compound Multiplicatint; if the Multiplicand
confifts. of many places, and the Mulriplier of but.
one Figure ;- firft- fe¢ down the Multiplicand, and.
under 1t.place. the Multiplier in_the place of Units,- -
and draw a Lme undeencath them ; then begins.
and muitiply. the AMultiplier into every particular -
Figure of the Myltiplicand, beginning at the place of: '
Units,.and fo proceed towards the left-hand, fetting
each particular Produ® under the Line, in order as
you-proceed, but if any of the Produd exceed 1o or
any. number of Tens, fet down the Excefs, and for;
every 1o carry a Unit to be added to the next Produtt,
always remembring to fet down the total Product of .
the laff Figure; which Work being fiithed, the Sum-
or Number placed under the Line fhall be the truq.
and Total Produf® required. . As for Example, 1
would multiply 478 by 6,. firft I fet down
478, and underneath'it 6°in the place of 478
Anits, and draw a Line undérneath them, 6
as in the Margent, then I begin, faying; & ——
times 8 is 48, which is 8 above 4 Tens, 2868
~therefore 1 fet. down 8 (the Excefs) and - b
. ) . . bear
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bedr 4 in mind for the 4 tenis, then T proceed; faying,
6 times 7 is 42, and 4 that I carried is 46, I then fet
down 6 and carry 4, and go on, faying 6 times 4is 24,
and 4 that T carried is 28, and becaute it is the laft fi-
gure, I fet it all down, and fo the work is finiftied , and

- the produtt is found to. be 2858, as was required,

6. When in compound Mubriplication the muftiplier
confifteth of divers places, then begia with. the fi-
gure in the place of Unmits in the multiplicr, and
_multiply it iato all thie figures in the multiplicand,
_placing the produét below the line as-was directed in
the laft Example ; then begin with the figure of the
fecond place of the multiplier, ‘(viz:) the place of
Tens, and multiply it likewife into the whole multi-
plicand (as you did the firft figure) placing its product
under the produ& of the firft figure, do in the fame
manner by the third, fourth and’ fifth, ¢re. until you
hgc maitiplied all the figures of the multiplier par-
titalarly into the whole multiplicand, ftill placing the
produt of each particular figure under the product
of its precedent figuré ;5 heréin obferving the followe
-ing Caution. -~ - - < e )
In the placing of the produ& of cach.
A Caution.  particular figure of the multiplier, you.
: - are not to follow the 2d4 Rale .of the 4th
‘Chapter, viz. not to place Units under Units, and Tens
under Tens, ¢c.”but to put the Figure or Cypher in
-the place of Uaits of the fecond line under the fecond
figure or place of the Tens in the line above it, and the
figure or Czphcr in'the place of Units of the third
line under the place of Tens in the fccond line, ore.
_Obferving this order till you have finifhed the Worlk,
iz, ftill placing the firft Figure of every line or pro-
duct under the fecond Figure or place of Tens in that
which wds above it, and haviné‘fo done, draw a line
under all thefe particular produtts, and add thcm toge-
ther ;- fo thall the fum of all thefe produts be the total

- product required, > : -
~ Asif it were required to multiply 764 by 27, Ifet
thern down the one under the other, withalinedrawn

u,nggr;‘
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underneath them ; then I begin, faying, 7 = - ..

times 4 is 28, then I'fetdown 8, and carry 2," 754
then fay 7 times 6 is 42, and 2 that [ carried - 27

is 44, thatis 4 and go 4; then 7 times 7 is —n
49, and 4 that I carry is ¢3,which I fet down 5348
becaufe I have not another Figure to multi- 1528
ply 5 thus have I done with the 7, then I be- =
gin with the 2, faying, 2 times 4.1s 8, which . 20628
I fet down uader (4) the fecond Eigure or :
place of Tens, in the Line above ir, as you may fee
in the Margenc : Then I proceed, faying, 2 times 6
is 12, that is two and carry one, then 2 times 7 is y 4,
and 1 that I carry,is 14, . which I fet down beeaufe ’tis
the produd of the‘laft Figure 5 fo that the produc of
964 by 27 i§ $348, and by.2is 1428, which being pla-
ced the one under the other, as before is diretted, and
as you fee in the Margent, and a Line-drawn under
them, and they added together refpeively, maté
20628 the true produét required, being equal to2y”
timss 764, ) S o
Anpthgr Example may be this ; Let it be required
to multiply 486 by 455, Idifpofe of the.
Multiplicand and Multiplier, “according to - 486
the Rule, and begin multiplying the firft 46s
figure of the Multiplier, which is ¢ into  e————
the whole Multiplicand, - :and the Produttis 27430
274305 then 1 proceed and multiply the . 32086
fecond figure (6 of the Multiplier into the. 21944
Multiplicand, and find the Product to ar =———
mounnt to 32516,- which is fubfcribed under. 253c990
the other Produd refpe®tively, then.do I — '
multiply the third and laft figure (4) of the s
Multiplier:into the Multiplicand, and the Produd® is’
21944, .. which is likgwife , placed utider the fecond
Line refpetively; then I draw a Line ynder the faid
Produtt. (bejpg placed the one under, the other accord-
ing fo this Rule) and add them together, and the fum
is 2550090, the true Produ fought, being equal to
8436 times 46, OF 465-times 386, - L. |
RTERDTES (EANIED F S PN L RPN

Lo o ' More
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More Examples in this Rule are thefe followir.

430865 - T 64c0758 4 -
4739 - 37495
. 387778 .. . 38404548
S 1202698 : 87605822 -

.. 3o1604s 26603032
1723460 o 44805306
——— 19202274
2041869238 —

-, | 240022821958
. Com{lendium: in Maltiplication.

7. Although the former Rules are fufficient for all

Cafes in Multiplication , yet : 4

becaufe in the Work of Mul- Sile ;:'"’Zm'«df*viv{ﬁ'iz i
ication many times great Y iredne ajencw baien

labour may be faved, T fhall i a0 £ bt
acquaint the Learner with . rum malriplicatio, & faélo
fome Compendiums in order demum sot infuper intcgrorum
thereto, vix, If the Mulrpli- !5 e o ot
cand or Multiplier, or bothof . “cavis Mar.c. :f’,, ’
them end with Cyphers, then : o
in your multiplying you may negle the Cyphers, and
multiply only the %gniﬁcant Figures, and to the Pro-
du@ of thofe fignificant Figures, add fo many Cyphers
as the Numbers given to be multiplied did end with ;-
that is, anncx them- on the Right-hand -
of the faid Produ@, fo fhall that give 32:00
you the true Produ® required. Asif I 4300

“were to maltiply 32000 by 4300, Ifet ~———r
them down in.erder to be multipli<d as 6 -
you fec in the Margent, but negleting 128 . /
the Cyphers in both numbers, I ozly:, ,
Multiply 32 by 43, and the Produ{ .x376c0000
find to be 1376, to whichI annex the 5 )
Cyphers that are in the -Multiplicand “and, Multiphier,.
#nd then it makes 13760000 for the true Product of

s by 42 P

s ‘ ..__4-’

—




44 - Multiplication of €hap. 6,
_8. If in the multiplier Cyphers are_placed between

ﬁFniﬁcant figures, then muiti- = ° ] L

ply oniy_by the fignificant ¥i- f’ \"".","‘I‘f’;. "‘!:”’fl’;”"" W

gures, ncglecting the Cyphers, 17, ited. cap. 9. e

but here {pecial notice is to- gmtims "

be taken of the true placing of '

the firft figure after the negleét of fuch Cyphcr or Cy-

phers ; and thercfore yon muft oblerve in what place

. of the multiplier the figure you mu'tiply by ftandeth,.

and fet the firft figure of that produét underthe fame:
place of the product of the firflt figure of your multis.
plier : As for Example, let it be required to multiply
371$68 by g40007,firft I multiply the

‘multiplicand by 7, and the produ& - 371468
is 2600976, then negleting the Cy- ' 40007
phers I multiply by 4, and that pro- —
duct is 14862723 now I confider that 260097

4 is the fifth figure in the multiplier, 1486272
therefore I place two (the firft figure  ——ieo
of the product by 4) under the fifth- © 34864320974
place of the firft produ&t by 7, and" -~ -

the reft in order, and having added them together, the
-total produft is found. to be 14863320576, Other Ex-
amples in this Rule are thefe following; ° ’

- 327486 " 7864371
$030° - " 20604
6827520 314571484 -~

3965515 49186226 -
———— 15728742
1975343580 . -
R 152037300084

¢. H you are to multiply any Number-by an tnie
with Cyphers, (viz.) -by 1o, 100, 1c09, Zyc. then
annex fo many Cyphers before the Multiplicand,” and
that number when the Cyphers are annexed is the pro-
du required 3 asif: you would multiply 428 by 100,
annextwo Gyphers to 428:and;it is 428c0 ¢ If it were

_ ”,/ ’ ¢ required




Chag. 6. " whole Numbers. - 4%

required to multiply 102 by 10¢0 annex 4 Cyphess,
and it gives 1020:00 for the Produtt required.

The Proof of Multiplicatien.
ve. Multiplication is proved by Divifion, and Yo
{peak trath all other ways-are falf¢ 5 and -therefore it
will be moft convenient in the o
fuft i,“‘;e to learn Divlifmln., :‘;mfm:"v ‘d:"‘":,‘”f'z:
and by that to prove Multipli- ™ 1ami
cation. There isa Way (at “+E7e & fﬁﬂ:,,{::,',' d
this day genperally ufed in Gemma Frifiv,
Schools) to prove Multiplica- . '
tion, which is this, firftadd all the Figures in the
Multiplicand together, as-if they were fimple Num-
bers, cafting away the-Nines as often as it comes. to fo
much, and notiogthe semainder at laft, which in this
cafe cannot be foe much as 92 Caft likewife the Nines
omt of the Multiplicr as you did out of the Multiplicand, -
and note that remainder; then multiply the Remain-
ders, the one by the other, and caft the Nines out of
the Product, obferving the Remainders; and lattly, caft:
the Nings out of the total Prodaét,; and if this Remain-
der be equal to the Remainder laft found, then they.
__conclude the Work to berightly performed 2 but there
" may be given a thowfand (nmay infinite) falfe Produéts.
in Maultiplication, which after this manner may be pro-
ved to be true, and thesefore this way of provi. g doth
not deferve any Example:s -but we fhall defer the proof
- of this Rule till we come to prove Divifion, and.then
we fhall prove them both together .~ .

11. The general effett of Miltiplication is contained
in the dcfinition of the fame, which is to fird out a
third number, f0,0ften-containing onc of the twogiven
Numbers as the other containcth Units.

The fecond effeét is by having the length and breadth
of any thing (as a Parallelogram, or long Plane) to find
the fuperficial €ontent of  the fame, and by having the

fuperficial Content of the Bafe; and the length to find
out the folidity of any Parallclipipedon, Cylinder, or
ather folid Figures.: = .. ¢ o T
iy o The
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. The third Effect is by the Coatents, Price, Value,
‘Buying, -Selling,” Expence, Wagesy- Exchange, fimple
Intereft, Gajn or Lofs of any one thing, be it Money,
‘Merchandize, ¢rc. to. find out the Value, Price, Ex-
pence, Buying, Seclling, Exchange, or Intereft of any -
number of- things of like Name, Natureand Kind, -
‘The fourth Effet is (not much- unlike the othery
by the Cootehts, Value, ot Price of one part-of any’
thing denominated, "to find out thé Content,’ Value,
or Price of the whole thing, all the parts inte whichk:
~ the whole is divided, mulaplying the price of one of

thofe parts. . L
- Theififth Effett is, to aid, to compound, and to make
other Rules, as-chietly tite Rule of Propertion,called
the Golden Rule; or Rule of . Three 3 :alfo by-it, things
of one denomination are reduced fo another. '/ -
- If you multiply any number of Inteégers or the price
of the Integer, the produ®. will difcoverthe price of
the Quantity or Number of Integers given. -~ °
" 1n.a Redtangular:Solid, if:you multiply the breadth
of the’Bafe: by the depth, and that” produé® by the
lengchy this laft produ@t will difcover the Solidity op
Content of the fame Solidi *- ' = . - '

Some LQueftions prop'er.‘t.o this Rule may be thefe folbiwing.

. Quefl. 1. What is the Content-of a {quare piece of
Ground, whofe length is 28 Perches, and breadth 13-
Perches? . - - o oo ool a0 e

Anfw. 364 fquare Perches’s o6 multiplying 28 the'
léngth by the breadth, the produc is foithuch, . .

Queft. 2. There is a fquare Battle whofe FElank:is
47 Men, and the Files 19 deep, what number- df Men
doth that Battle contain ? Facit 893 3 dor-multiply--
iug 47 by: ro, the produl is8gz. i -

- Queéd. 3. If any one thing coft 4:Shilings, what fhall
9 fuch things coft-? Aa/w, 36 Shillings 3 for multiply--
ing 4 by 9, ‘the produd is 36. R .

ueft. 4. If a plece of Money' or Merchandize be
worth or coft 17 Shillings, what fhafl 15 fuch- pieces:
: of

oty .
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of Money or Merchandize coft ? Facit 323 fhillings,
which is equal to 16 L. 3. Lo Ce
Queft. 5. If aSoldier or Servant get or fpend 14 A
per Month, what is the Wages or Charges of 49 Sol-
- diers or Servants for the fame time ¢ Multiply 49 by
14, the Produtt is 686 s. or:341.:6 5. for the Anfwer.
:Queft 6.°1f in aday there are 24 hours, how many
. Houts are there ir a year, accounting.36s ddys o con~.
fiitute the yéar? Facit 8760 hoars ; . to which if yoir
add the 6 hours over and above 36 ¢ days, as there is in
ayear, then it will be 8766 hours; now if you maulti-
ply this 8766 by 60, the number of minutes in 20 hour,
it will produce ¢35960 for. the mumber of minutes in
dyear. . el SRR R S

)
L
™

R R

. CHAF VI .
- of ADi:viﬁon of n/'hole Dumbers.

: . AR S SN RS AN PRPEIL HEF TR e
L 1V 18 I'ON:is the feparating or parting of any'
iNumber orQdantity. given into anylparts.afe:

ﬁgncc 5 or tofind-how-often ore Numbersi! lsontained’
1w anather ::: Or.from any: two Nambars given.to-find:
athird that fhall confift of fo many-bieits,: as the one
of thofe two'given/Nymbers is comprehended ' or .con-
twined:In the otherure i «ir sumy Yty b
*2.-Dgvifian hdthithred Parts or Numbers remarkable,,
viz, Bieftithe Dividend .-Stcopdby, the Ddoifor. Thirdlyy
the Quatiear..” The Dividend-is the Number given'to’

be.pacted or divideds» Thé. Divifor is.the Diumbor -

given, by which the Dividend is- divided = Or it is;the
Number whick fheweth how niany parts the'Dividend:
1s.to be divided inta's. ;and ahe Qaotient is tha Number
~ Produced by the Divifion of sthd two' givem Numbers,’

the one by the other. :* ¢~ ' L.

So 12 bcin%%iven’to be divided by 3, os into three
equal parts, ‘the Quetient will be 4, for 3 is confain’d in
12 four times; where 12 is the Dividend, and 3 is the
Diwtfor, and 4 is the Quoticnt. 3.Ia

f
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3. In Divifims fet.down your dividend, and draw
a crooked line at each end of :it, and before the line at
the left-hand, place the divifor; and behind that on
the right-hand, place the Figuses of the | :
quotient, as in the Margent, = where it'is  3) 12 (4
required tordivide 12by.3c Firft, Lfet
down 12 the dividend,.2nd ont eachifide of it. do T draw
_a ctooked:line; *and before thac onthé deft hand do ¥
_place 3 the divifor ; then'do F feckiow often 3 is con+
tained in- 12, and becanfe I find it 4 times, I put 4
betitnd thecrooked line-onthe right-hand of the divi-
dend, deneting the quotjents S
4~ Bat if wher the divifor is a fingle Figure, the
dividend confifteth of two or more pjaces, thean.(ha-
ving placed them for the Work as 1s before diretted)
put a-point umder the firft figureon the keft- hand of
the dividend, provided it be bigger than (or equal
to) the divifor, -but if it be lefler than. the divifor,
then put 2 point unider the fecond figure from the left- -
hand of.the. dividend, - which . figures “as ‘far as the
point goeth from the left-hand are to be reckoned by
themfclyes, :as if .they had -re-dependanice upon the
other part of the dividend, .and: for diftinftioh_fake
imay be called the dividual ; thewask how offen . the
divifor is contained in the dividual, . plucing theiAn.
fwer in the quotient ; then multiply the divifor by the
figure that you placed in .thequoticnt, " and fet . the
product ‘thereof uader the dividual ;- -thén.draw a- °
line under that.produ®, and fubtra® the faid produt
from the dividual, placing tife remainder under the:
faid line, -then put a ppint undeé the next figure in-
the dividend, nn the right-hand of that which you put
the point before, and draw it down, placing it on the
right.hand of the' remainder; - which yow found by
Subtraétion ; which.remainder with the faid ¢ an-
nexed kéfore it, fhail béa new dividual:; then feek
again how often the divifor is contained in this new
_dividual ; and put the Anfwer in the quoticnt on the
right-hand of the figure which you put there before,
then muyltiply the divifor by the laft figure that yoa ~
" : . v 50 v mt.
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put in the Quotient, and fubfcribe the produ under
the dividual, and make Subtra&ion, and to the re-
mainder draw ‘down the next figure from the grand
dividend, (haviog fir puta point under it) and put
it on the right ‘hand of the remainder fcr a pew di-
vidual as before, 9. 'and proceed thus till the Work
is finifhed. . . '

Obferving this general Rule inall kinds of Divifion,
firft to ftekiov’v‘,o ten. the divifor is ‘tontained. in' the
dividaal 5 then (having put the Asfwer in the- Quo-
tient) multipl“,'1 the divifor thereby, and fubtrad the
product from the dividual. An Example or two will
make the Rule plain. Letit be required to divide
2184 by 6. 1 difpefe of the Numbers given as is be-
fore diretted, and as you fee ia the Mar- -
gent, in order to the Work ; then (becaufe -6)2184( -
‘6 the divifor is more than 2 the firft FI- - ¢
‘gure of the dividend) T put 2 pointan- | - - .
der 1 the fecond Figure, which makes the 21 for the

_ dividual, then- do T ask how often 6 the
divifor is contained in 21, and becaufe [ 6)2184(3
camnot have it more than 3 times, I .
put 3 in the Quotient, and tzercby doI 18
multiply the divifor (6) and the produ® «——
by 18, which I fet in ordet under the dis ]
vidual, and fubtrac it therefrom, and
the remainder (3) I.place in order vnder the line; as
ou fee in the Margent. = .

Then ‘do I make a point under the
next Figure of the dividend being 8, and 6)2184(36
draw it down, placing it before the re- v

-mainder 3, fo.have I 38 for a new divi- 18
¢ual, then do T feck how often 6 is con- e’
tained 'in 38, ynd becaufe-f <canpot have - . - 38

more than 6 times, I put- 6 io the Qéo- --"'36
tient, and-therchy do [ maltiply thedi- ——
wifor 6, and the procu® (36 I put under 2

the dividual (38) and {fubtract it there-

fram, and the remaindér 21 put under the Line, as

jou fee in the Margent. - _
D- Then
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Then do I put a paint under the next (and Iaft) fi-
gure of the dividend (being 4) and draw .
1t down to the remainder 2, and putting 6)2184(364
it on the Right-hand thereof, it mar vee
keth 24 for a new dividual; then I 18
feek how often 6 is contained in 24, ~——
and the Anfwer is 4, which I put in the 38
uotieat, and multiply the divifor (6) = 36
reby ; and the product (24) [ put  ——
aunder the dividual (24) and fubtra = 24
‘it therefrom, and the remainder is ¢, . 24
and thus the Work is finifhed, and I -_—
find the quotient to be 364, thatis, 6 (o)
iscontained in 2184 jufl 364 times, or ’
- 2184 being divided into 6 equal parts, 364.is one of
thofe parts.. - g ,
Again;- If it were required to divide 2646 by 7, or
into 9 c%ual parts, the quotient would , be found to be
378,.as by the following Operation appeareth,
- 9) 2646.(378
. 3t
. 54
49

s6
$6

(e)

So if it were required to divide.946 by 8, the qua-
tient will be found to-be 518, and 2 remaining after
- Diviffon is ended. " The Work followeth,
- . . N -
4

My
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: 8) 946 (118 )

8
14
s .
= *
66
é4

(2

Many times the dividend cannot exaltly be divided
by the divifor, bat fomething will remain, as in the
faft Example, where 946 was given to be divided by 8,
the quotient was 11§, and there remaineth 2 after the

. Divifion is ended : Now what is to be donc in this
cafe with the remainder, the Learner fhall be taught
when we come to treat of reducing (or Reduttion)
of Fractions. o

And here note, that if after your Divifion is ended,
any thing do remain, it muft be Jeffer than your divi-
for,, for otherwife your Work is not rightly perform’d.

, . Other Examples are fuch as follw,

8) 713464 (9083 - 9) 13758 (1528
o o s
s - . e
A L 48
66 . . 2 '
64 : - ‘ lg
24 - : 7 18
24 72 s )
o) . @
D2 -~ % But
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s. Butif the divifor confifteth of more places than
one, then chufe fo many figures from thc left fide of
the dividend for a dividual as there are figures in the
divifor, and put a point under the fartheft figure of
that dividual to the right-hand, and fcck how often
the firft figure on the left fide of ‘the divifor, is con-
tained in the firft figure on the Ieft fide of the divi-
dual, and place the Anfiver in the Quotient, and there-
by muitiply your divifor, plicing your produ&t under
your dividual, and fnbtrh'g it therefrom, placing the
remainder below the line 3 then put a point under the
next figure in the dividend, and draw it down to the
faid remainder, and annex it on the right fide thereof,
which makes a new dividual, arid proceed as before,
-ti}l the Work isfinifhed. Coe ]

And if it fo happen that after you have chofen your
firft dividual (as is before direted) you fifid it to, be
lefler than the divifor, then put a poidt undera figure
more near to the right-hand, dnd feck how often the
firft figurc on the left fide of the divifor is ¢ontained in
the two firft fighces on the left fide of tne div'dual,
and place the anfwer in_the gquotient, by whicli mul-

. tiply the-divifor, ‘and p‘act. the produ& thercof in or-
der under the dividual, and fubtrac it therefrom, and
proceed as before. I -
Always rernembring,that (in all the <afes of Divifion)
if after 'you have maitiplied your diviter by the fi-
gure laft placed in the Quotient, the produtt be grea-
ter than. the dividual, then you muft cancel thaf fi-
ure in the Quotient, and inftead thereof putaTfigire
fc(fcr by a Unit, {or one) and multiply the divifor
thercby, and if ftill the produt be greater than the
dividual, make the figure in the quotient yet lefler by
" aUnit, and thus do untii your produét be leffer than
" the dividual, or at.the moft equal thereto, and then
make Subtration, &re. ’ ) )

So if you would divide 9454 by 24, the quoticnt
will be found to be 304 ; [ firft put down the given
Numbers, a5 is before dire@ed in the third Rule ¢ Now

) : becaufe
- E. .
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becaufe my divifor confifteth of two - (3
Figures, [therefore putapoint under 24) 9464 (4
-the Tecond Figure from the left-hand .

3in my dividend’, which here is 4, 72
wherefore 1feek how often 2 the firft —
figure(on the left fide of the divifor) 22

is contained in g (the like firft in the

dividual) the anfwer is 4. which I put in the quotient,
and thereby maltiply ail the.divifors, and find the pro-
dud tobe 96, which is greater than the dividual-gg4,
wherefore I cancel the 4 in the quotient, and inftead
thereof I put 3 (a Unit leffer) and by it multiply the
divifor 34, and the produé is 72, which lfuztra&
from p4 the dividual, aad the remainder is 22, then
do I make a point under the next figure 6 in the divi-
dend, and draw it dovn and place. it .

“on the right (ide of the remainder 22, 24) 9464 (39 -
and it makes 2256 for a new dividual, -~ s

" pow. becaufe the dividval 226 confift- 73
cth of a Figure more than'the divifor,” <——r
therefore I feck how often 2 (the fict = 226
figure of the divifor is containedin . 216
-22, the two firft, of the dividual) 1 —_—
fay o times, wherefore 1 put ¢ in the 10

quotient, and thereby multiply the . | .
divifor 24, the produ® (216) I place under the divi- .-

. dual 226, and fubtract it from it, and there remain«
eth 10. P :

Then I go 6n and muke a point under the next ard
laft Figure (4) in the dividend, and draw it down to
th: remiinder 1o, and it maketh 1c4, for a new
dividual, which is alfo a.figure more than the divifor,
and therefore 1 feck how often two is contained in
10, 7T anfwer ¢ times, but multiplying my divifor
by s, the produ is 120, which is greater thanthe di-

* vidual, and therefore I make it but 4, and by it mul-"
tiply the divifor, and the produtis g6, which being
- placed under, and fubtrafted from thedividual, there
remaineth 8, and thus the whole Work of this Divifion
is ended, and I find that 914)64 being divided by 24,
- : 3 : T et

D\
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or into 24 equal parts, isfound to be 384, aswas faid

before, and the remainder is 8, as you fec in the work

following, . R )
24) 9484 (304 /1

v ! 72 ' oo o
226 - i ‘
216
104 DL
Al 96 / " . I .. . -

T

Another Example may be this, let there be required _
the:quotient of 1183653 divided by 3855 firft I dif-
pofch of the numbers inb order _ L
to their dividing, -and becaufe 38¢) 1183633 (3
- 118 the three firft figutes of the -3 1) ' ?}5 (s ’
dividend is lefler than the di- - 1ss’
vifor 385, I thercfore make a =~ e
point undér the fourth figure, L
which is 3, and feck how often 3 (the firft figure of
the divifor) is contained in 11 7 The Aofwer is 3,
“which I'put in the Quotient, and thercbi: muitiply the’
divifor 384, and the produf is 1145, which I fubtract
from the dividual 1188, and there remains 28, Then
(s before) 1 draw down the -~
next figore, which is 6, and '38s) 1183643 (30 .
place’it before the remaimder 28, .. .

fohave I 286 for a new dividual, Coarss
and becaufe’it hath no more fi- = ——x |
. gures than the divifor, I feek how 286

often 3 (the firft figure in the di- |, L
wvifor) is contained in 2 (the firft figure of the dividu-
al) and the Anfwer iso, for a greater numher cannot
be contained ina leffer, wherefore I put'c in the quo-’
tient, and thereby (accordjng to the sth Rule) I fhould’
maultiply ray divifor, but if I do the proqudt will be cd, .
N ' . an

t
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a &d, and I find that 1183653 beinyg divided by 38

Chap. 4.  whale Nunsbers, ' ,- 5s.

nand o fubtra@ed from the dividual 286, the remainder

4s the fame ;3 wherefore [ draw .
down the next figure (s) from 38s) 1183653 (307
the dividend, and put it before s

the faid remainder 286, fo have 1138
1-2865 for a new divideal, and = e
becmfe it confifteth of foar pla- « 2865
ccs, viz. a place more than the a6gs
divifor, I feck how.often 3 (the. ‘oe—imes
Grft figure of the divifor) is con- - (1g0) .

tained in 28 (the two firftof the .

- dividual) and, Ffay there is o times 3 rsz,‘ bt mul-

tiplying my” whole divifor (38¢) theweby I find the
produd tobe 3465, which is greater than the divi-
dual 2865, wherefore I chufe 8, which is leffer by
a Unit than o, and thercby T multiply my divifor
385, and the product is 3080, which ftill is greater
than the faid dividual, wherefore I chufe another Lem-
Uer yot 2 Unit lefler, vig, 95 and having multiplied
tny divifor thercby, the produd ic 26c¢, which is-
1éffer than the dividual 2865, whercfore | put 7 in the

_ quotient, and fubtralt 2695 from the dividual 2365,

and there remains 170 5 then I draw down the luft -
gure (3) in the dividend, apd place it before the fiid °
remainder 170, and it makes

1703 for a2 new dividaal, - then 385)41€3553(3c74
( for the Reafon abovefaid ) I seee

feck how often 3 is contained in 11ss
17, the anfwer is §, but multi- —_—
plying the divifor thereby, the 286¢
-produl is(1925) greater than 2593
the dividual, wherefore 1 fay _—
it will bear 4 (a Unitdefler)and 1703
by it 1 multiply the divifor.z8s - 1540
and the produ& is 1540, which C e—
is lefler than the dividual, and - (163)

therefore 1 gqt 4 in the quo- '
tient, and fubtract the faid produd from the dividual,
and there remaineth 163, and thus the Work is finith- )
5
4 'or’ .

.

]
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or into 38¢ eYual fhares or parts,  the
one of thofe parts ) is 3074, and befides

remaining.
And t

thod of the foregoi

. Divifién of

Chap. 7.:

Oé;otient (Cor

ere is 163

M Learner being well verfed in the Me-

Examples, he may be fuffici-

ently qualified for the dividing of any greater Sum-

or Number into as many parts as he
he may underftand the method of

pleafeth, that is, -
dividing by a di-

vifor, which confifteth of 4, or s, or 6, or any greater

rumber of places, the Method “being the

the foregoing Examples in every refpe@,

 Other Examples in Divifien,
27986) 835684790 (29860

evee e

55972

. 275954
251874
2g0907
223888

170199 °
167916

Cmr—ieo gt

Rempins (ua';o) L

fame with -

| 395374) 413986018 (2413
392748 -
‘812380

o 784496 "

268841
- 196374

724678
889122

Remains  (1355¢6)
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Soit you divide 47386473 by $8736, you will find
the Quotient to be 806, and 45257 will rennin after
the work is ended. .

* Inlike manner if you would divide 3846759204
by 483064, the gquotient will be 9963, and the re-
maindee afcer Divifion will be 100¢92.

Compendiams in Divifion,

“ . ] F -any given Number be to be divided by another

number thar hath Cyphers annexed on the right

fide thereof, (omitting the Cyphers) you may curoff
fo mny Figures from the right . ) -

hand of the dividend, asthere i Dt djumitos i e

: beat Circulos 2 ,
are Cyphers before the divifor, Tifiscirculs b sk toi

 and let the remdiging Nom- innum:ris relluh fat divifio,

bet in the dividend, be divi- S iacauem diviomscelt fu-

ded by the remaitting number M fipurx iulla. Ougns.
or 'nmzmbers in the divilor, oh- o met@,’"' o
ferving this Caation, thac if afeer your Divifion is en-
dcd any thiog remain, you are to anuex therero, the
number or gumb:rs thar were cuc off from the dividend 5 -
and fuchnew found zumber fhal be the Remainder. -
As for Example : Letit berequi- =~ - -

red to divide 4568 by 400 5 now  4!0014561¢8(316.
b-caufe there are twoCyphers be.- e :

forc the Divifor, I cutoff as ma- - 4 -
ny Figures from before the- Di- ——
vidend, viz. ¢8, fo.that then there - 6
-will remain ooly 465 to bedivi- B 3
ded by 4, and the quotient wilk —
be 116, and there will remain-a, - .26
ro whichil annex the two figures 24

(s8) which were cut off from the :

dividend, and tc makes 258 for the (248X
_true remainder, (o that Iconclude

4668 being divided by 4oo,the quotient will be r25,

and 243 remaineth afrer the Work is endéd 5 as by

.the Work in the Margent. -

D s . 2. AM
- ﬁ\
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2, And hence it followeth that if the diviforbe (1)
ora Unit with Cyphersan- ;v suemcumuue mumersens
nexed, youmaycut off fo ser 1o \/q;:{er ox destra parte
.mauvy figures from before Z’z’mm, camgue primam figuram 3
the dividend, as there are  Keligue enim fizure - productum
Cyphers in the divifor, Fount Ablaum Refidumm, Scc.
and then the figure or. i i Arith- patx. B
gures that are on the Left-hand, will be the Quo-

tient, god thofe that are on the Right-hand will bethe

Remainder after the Divifon is ended : -As thus, if
45783 were to be divided by 10, T cut off the laft fi
gure ?
done, and -the quotient is 4578 (the number on the
left-hand of the dafh) and the rqmainder is 3 (on the
right-hand ;) in like manper if the fame number
43783 were to be divided by 100, I cut off two figures.
from the end thus (457|83) .2nd .the quotient is 457,
3nd the remaiader is 83, And if I were todivide the
fame by 100¢, I cut off 3 figures from. the ‘end thus,
(45|783) and. the Quotient is 4s, and 783 the re-
mainder, fre. ) ; K :
6. The General Effe® of Divifion is contained in
‘the definition of the fame (that js) by having two un-
equal pumbers. given to find a third Number in fuch
‘proportion to the dividend, as the divifor hath to Unit
-or I, it alfo difcovers what reafon or proportion there
s betwecn numbers, fo.if you divide 12 by 4, it quotes
-3, which fhews the geafon or proportion of 4 t6 12
is triple. - .o . :

. The fecond cffe€t'is by the fupesficial meafure or coh-
tent, and-the length of aty Obloug, Reétangular Parel-
delogram,. or fquate Plane knows, to find out the
breadth thereby, or contrariwife by having the fuper-
ficies, and breadth of the faid figure, to find out the
Jength thereof. Alfo by having the folidity and length
«of a folid, to-find the fuperficies of the Bafe, & é contra,

“The thitd Effeé is, by the Contents, Reafon, .Price,
«alue, Buying, Seclling, Expences, Wages, Exchange,
" Intereft, Profit or Lofs of any nuinher of things (be it

‘Money, Merchandizg, of what clfe) to find out the
. ! - Con~

4

3) with a dafh thus (4578|3) and the work is -

s
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Contents, Reafon, Price, Value; Buying, Selling, Ex-
- penee, Wages, Exchange,. Intereft, Profit or Lofs, of
any one thing of like kind. '

The fourth Effe& is to aid, to compofe, and to make
other Rules, but principally’ the Rule of Proportios,
called the Golden Rule, or Rule of Three, and the
Reduttion of Moneys, Weights, and Meafures, of onc
denomination into another, by it alfo Fra&ionsare ab-
breviated by finding a_common meafurer, unto the
Numerator and Denominator, thereby difcovering com-
menfurable numbers. . .

If you divide the value of any certain quantity,
by the fame quantity, the quotient difcovers the rate
or value of the Integer, as if 8 yards of Cloth coft o6
‘thillings ; if you divide ("96.) the value or price of the
given quantity, by (8) the fame quantity, the quotient

+. will be 12, which is the price or value of 1 of thofe
yards, {o é contra. - , S :

If you divide the valve or price of any unknows
.quantity, by the value of the Integer, - it gives you in
the quotient that unknown equantity whofe priee is
thus divided ; as if 12 fhillings were the value of
yard, 1 would know how many yards are worth 96 thil- {
lings : Here if you divide (¢6) the price or value of
the unknown quamity, by (12) the rate of the Intes |
gery or one yard, the quotignt will be 8, which is the
number of yards worth 96 fhillings. i

Some Queftions anfwered by Dhvifion miz) be thefe following,

Raeft. 1. If 22 things coft 66 fhillings, whar-will g
fuch thing coft ? Facit, 3 fullings ; forif you divide 65

by 22, the quotient 18 3 for the ‘Anfwet ; {dif 36
rdsOf ells of any thing be-bought-or fold for 1081, |
‘how much fhall 1 yard or ell be bought “ar fold for # -
Facit 34, for i you dividé 1081 by 36 yards, the
quotierit will be 3 L. the price of the nteger. -
" QuéR. 2. 3f the Expence, Charges or Wages.of §
< . “years amount to 868 4. what is the Expence, Charges
oF Wages of one year.? Fadt 124, for if- ynu_du;x‘d; .

i -
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868 (the Wages of 7 years) by 7 (the number of
years) the quotient will be 124 /. for the Aofwer. Scc

the Work. -
T g) 868 (134

7.

-6 ' .

14 : -
m— . ’ h
28 .
28 - .

(o)

Queft. 3. If the content of one fuperficial Foot be
144 Inches, and the breadth of a board be g Inches,
how many inches of that board in lergth will make
fuch a foot ? Facit, 16 inches; for by dividing 144 (the
number of fquare inches in a fquare foot) by o (the
“inches in the breadth of the board) the Quotientis 16

r for the number of inches in length of that board to
make a fuperficial Foot. = :

9); 144 (16 Inches

aee

9

.84
3
() L
Queft. 4. If the content of an Acre of Ground be
160 fquare Perches, and the length of a Furlong (pro-
pounded) be 8o Perches, how many Perches will there- -
g0 in breadth to make an Acre? Facit, 2 Perches ;.for
3f you divide 160 (the number of Perches in an Acre)
by 8o (the length of the Furlong in Perches) the
quotieat is 3 Perches ; and fo many.in breath of that
Fudong will make an Acre. . ] 0 )

Sl
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: 80) 160 (2 Perches -

160

L —

o) '
.- Quest. . If thcr(ebc 893 Men to be made upinto &
Battle, the front confifts of 47 Men, what number muft
« there be in the File ? Facit, 19 deepin the File: For
if you divide 893 (the number of Men) by 49 (the
pumber in front) the quotient will be 19 Fide indepth 3
the Work followeth ;
- 47) 893 (19 dapin flu
¥
423
423

D ———

~

o (o)

" Ruefl. 6. There is a Table whofe fuperficial content
is 72 feet; and the breadth.of it at the end.is 3 feet,
now I demand what is the length of this Table ? "Facit,
24 feet long 5 for if you divide 72 (the content of
the Table in feet) by 3 (the breadth of it) the Quoti-
ent is 24 feet for thelength thereof, ‘'which was requi-
red. Sec the Operation as followeth

3) 72 (24
§ .

12
‘12

© -
The Proof of Multiplication apd Divifion.
- Multiplication and Divifion intcrchanécab!y’ prove

each other ; for if you would prove a Sum in Diui-
Jfion, whether the Operation be right or. no, maltl.a:);
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the quotient by the divifor 5 and if any thing remain..
after the Divifion was énded, add it to the produt,
which produ® (if your fum was rightly divided) will
be equal to the dividend : And contrariwife, it you
would prove a fum in Multiplication, divide the product

@by the multiplyer, and if the Work was rightly perfor-
med, the quoticnt will be equal to the multiplicand.
Sce the Example where the Work is done and undone.
Let 7654 be given to be gultiplied by 3242, the pro-
dutt wiil be 24814268, as by the Work appeareth,

7654
3242
h - — ~ - ’ \
15308
3c616
15308 .
229¢2

 m—— o——

24814268

" And then if you divide the faid produft 24814268
By 3242 the multiplyer, the quotsent will be 9654,
©equal to the gived multiplicand, .

| 3242) 24814268 (4

52694

21202 - | .
19452

! ' 17406
© ¥6210

22068~

12968

* =N
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In like mannet (to prove a fum or number in Di-
wifion) if 24814268 were divided by 3242, the Quo-
tient will be found to be 7654 5 then for proof, if
you multiply 7654 the quotient -by 3244 the divifor,
’ the produét will amount to 24814268, equal to the di~
vidend. . ‘

Or you may prove the laft, or any othcr Example in
Multiplication thus, viz. divide the produ by the mul-
‘tiplicand, and the Quotient Wwill be equal to tlie mul-
tiplier. See the Work.

7654
' 3242
14308
. . 30616
o~ 15308
22962

I 7654) 24814268 (3242
' 22962

18422 NS
15308
. e g
.. 32146
' 30616

-—

A

" Ga———

©) _

" Fronr whence there arifeth this Corollary, ‘that any
‘Operation in Diviffon may be proved by Divifion ; for
if after your Divifion.is €nded, you divide the dividend~
by the quoticnt, the new quotient thence arifing will
be equal to the divifor of the firft Operation; for tryal
whereof let-the laft Example be again repeated. )

TN : e " 2248

-
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3242) 24814268 (7654

es o0

22694

2'1'202 ‘ .
19452

17504
16210

12068 _—
12968

| ©)
For Proof whereof divide again 24814268 by the
Quotient 5 6¢4, and the Qiotient hence will be equal
to the firlk divifor 32425 fee the Work.
T 7634) 24834268 (3242 .

22062 i

18522 . ) o
15308 . °

32145
32618

‘ 153c8
Is308

B ) (o) L

Rut in praving Divifion by Divifien, the Learner is to

. cbferve this following Caution, that if after his Divi-
Jion is ended there be any Remainder, before you go
about to prove your Work, fubtralt that Remainder
out of- your dividend, and then work as before, as in
the following Example, where it is required to divide
43846 by 755, the Q;:tient here is 57, and the re-
mainder is 271 ; {ce the. Work following. 59

. . - 765

il
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76s) 43876 (57
. 3825
‘5'626
8355

(271) ' e
New to prove this Work, fubtra® the remainder
291 out of the dividend 43876, -and there remaineth
4360 for a new dividend to be divided by the former
quotient 7, and the quotient thence ariing is 76¢
equal to the given Divifor, which proveth the Opera-
tion to be right. - ' -
- - 43876
. 271

37) 43608 (265 .
399 '
370
343
- a8
a8s

se—

- . (o . .

Thus have we goge)thtough» the four Species of
Arithmetick, > viz. Addition, L o
Subtraftion , Multiplication ,- F¢ f;’;'u;f;";"‘z“::""‘ itle J /.ig
and.Divifion ; upon which all . L0707 d”.mg, dvenda fint

the following Rules and all  vel gus per numeres fieri poffie
other Operations what{oever &iie ¢f, atfilvuninr "Quare cas
that are poffible to be gafaud ;;.‘,;';;;hm;" pevdifict.
- wrought by Numbers have S i
their.gimmeydiatc dependance, and by them are refol-
ved.. Therefore before the Learner make a further ftep
in this Art, let him be well acquainted with what hath
beca delivered in thie foregding Chapters, . “ p
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CHAP. VIL |
" Of Reduttion. .
R e eeor t Rerent Geneosmations fo

to one denomination ; or it ferveth to
Hill's Arith. change or alter Numbers,Money, Weight,

" .13 pas2.  Menfure.of Time, from: one denomina-~

~'" tion to another § and likewife to abridge.
Frattions to' their loweft Terms. AN which it doch-
{o precifely, that the firft proportion remainetly with-
gt the leaft jot of Errop or Wrong commiitted ; fo that
it belongeth as well to Frattions as Integers, of which
in its proper place, Reduétion is generally performed
cither by Multiplication or Divifiens from whence we
may gather, that, T
2. Redultion is cither defcending or afcending. -
3. Reduétion defcending, is when it is required to

' reduce a Sum or Number of x greater denomination,
‘intg a lefler 5 which Number, when it is fo reduced,

fhall be equal in value to the Namber fir(t given in the
greater denonrination 5 as if it were re-

. Wing. Arith. quired to ksow how many (hiffings, pence

.

ch 7.2, 3, 4. or farthings areequal in value to an-hun-
dred pounds? or-tow many ounces are con-’

- tained in 4 s bundred weight ? or how many days, hours

or minutes there are ‘in ‘240 years, {yc, - And this kind
of Redudtion is geneFally performed by Mdsiplication.
"4~ Reduftion alcending, is'when it is required to
reduce or brisg a fum or. number of .a fmaler denomi-
nation into a greater, which fhail be equivalent to the -

. given number ; as fuppofe it were requiréd to find'
_out how many Pence, Shillings or Pounds’ are equal

in value to 43785 Farthings 5 or how many hundreds

.are equal to (of in) 3748 Pounds, ¢yc. and ¢his kind

of Redultion is always petformed* by Divifion.

. s~ When a Sum or’ Number"is given to be reduced
into gnother denomimation; you aré te: confidler whe-"
' . ther -
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ther it ought to be refolved by the Rule defcending or’
afeending, viz. by Multiplication or Divifion ¢ If it
be to be performed by Multiplication, confidetr how
many parts of the depdmination into which you'
would reduce it, are contained in a Unit or Integer of’
the given number, and multiply the faid given number
\ thereby, and the produét thercof will be the Anfwer to
the Queftion. As if the Queftion were in -
38 Pounds, how many Shillings ? Here I 38
confider, that in one Pound #re 20 Shillings, 20
and that the number of thiilirgsin 38 pounds = '=——e
will be 20 times 3%y where I multiply: 980 -
38 /. by 20, and that proda¢t is 480, and fo ,
. many lg;illings are contained in 38 pounds, 2s in the
Margeat. : s
But when there is a2 denominatfon, or denominz--
_tions betwcen the number given, and the number re-
quired, you may (if you pleafe) reduce it into the
ext inferiour g;qptninatipn, and thén into the next
y @euntil your

lower than tha

have brought it into the defio- . 132 pounds
mination required : As for Ex- o 20 .
ample. Letit be demanded in | —

132 poinds' how many farthings? "~ 2640 fhill.
Firft, Imaltiply 132 (thé num- =~ -~ ' 12

ber of puunds given) by 20, to e
-bring it into fbilinzs, and it ' §280
makes 2640 fbillings, then do [ 2640
multiply the fhillings (2640) by '

. 12, to bring them into pence, . . 31680 peme
#hd it produccth 31680, and fo / T4

" ’many pence arecontain’'d in 2640 00 ————

fhillings,or 132 pounds ; then do- ¥i6720 farth.

-1 multiply the pence, viz, 31880, ¢ )
by 4 to bring them into farrhings (becaufe 4 farthirgs
is a penny) and I find the pragu¢t thereof to be 126720,
and fo many fur:bings are equal in value to 132 pounds,
the Work is magifeft in'the Margent, )
‘ 6. And if the number propounded ‘to be reduced,’
k- is to be divided, or wrought by the Rule Afcending,
’ ’ ~ I N con-
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confider how many of the given numbers arc equal to .
an Uoi¢ or Integer, in that denomination-to which yop
w-uld reduce ycur given number, “and make that your
divifor, and the given number your dividend ; and the.
quotient theiice arifing will be the number fought or.
rcquired : As for Example, Letit »
be required to reduce 2640 Shil- I A
lings into Pounds. Here I confi- ajo) 264lc (132
der that 20 Shillings are equal to B
one Pound ; wherefore I divide .2
2640" (‘'the given Number ) by —_—
20, and the Quotient is 132, and - 6
fo many Pounds are contained’in - s
4

’

2640 Shillings. Ta Reduétion de- < |
fcending and afcending the Lear-

ner is advifed to take: particular- 4
notice of the Tables delivered in =, —~
the fecond Chapter of this Book,- . = (o)

where he may be informed what - ‘. :
Multipliers or Divifors to make ufe of in the redocing
of any Number to any other denomindtion whatfoever,
efpecially Engliéb Moneys, Weights, Meafures, Time
and Motion; but in this place it is not convenienc to
meddle with Foreign Coins, Weights or Meafures. -
But if in Redultion alcending it happen that there
‘isa denomination or denotninations ‘between the nume’
ber given, and the number réquired, then you may re-
duce ‘your number given into the next fuperiour deno-
mination, and when ig#s fo reduced, Lring it into the
next above that, and'fo on until ycu have brooght it
into the dencmination required.  As for Example, * .
Let it be demanded in 125720 furthings how many. ~
Pounds ? Firft, 1 divide my given number (‘being far-"
things ) 'by 4, to bring them into pence ("becaufe 4 far- .
*thinzs take oue penny ) and they are 31680 pence, then
I divide 31680 pence by 12, and the Quotient giveth =
2640 fhillings, and then [ divide 264> fhillings by 29,
ard the quotient giveth 132 pounds, which are-equal in’
value to 125720 farthings, See the whole Woark as it
followeth. B - -

. ' e

L : ; »

-
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)

lz) ~ 2l0)
.4). 136720 (3!589 (264'0 (132

12 24 . 2

6 76 6
4 72 6
— o s S
27 48 4
24 48 4

32 (o) (o)
32 ,

(o)

7. when the number given to be reduced, confifteth
of divers denominations, as pounds, ﬂnlltng.t, pence: and
jaﬂbmg:, or of bundreds, quarters, pounds and ounces,&c.
then you are to reduce the higheit (or greateft) deno-
mmatan intu the next inferiour, and add thereunto the
#tumker ftanding in that depomination which your grea-
teftor higheft number istegyced to 5 them reduce that
“Sum into the pext mfcnaux D nommagxon, adding
“théreto thé number flanding in that «denox ination ; do.
‘fo wntil 'you have brought the numbcr given mto the
denomination ‘propofed.” As if it wcre required to
‘reduce 421 135y d-into-pRnce ; firft, I bring 48 /.
1nto"‘-llu &S, 9y multip l{mg ltby 2¢, and the. product
is 960 ﬂmlmgs to which T add the 13 ﬂnlhngs, and
they make 973, then'd mu!nply 973 by- 12, to.tring
the thiilings into pence, acd they. make 11675 pence,
to which'|- add the 19 pence, a{-d they make 31686
pcncc for the Anfwc(. Sce the Wak dore. .

ety O S
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L s d

, 48—13—10

20 ' .

960 (illigs .
Add 13 . )

" Sum ¢93 fhitlings
17

1946
973
‘ 11696 pence
Add - 10

Sum 11686 pemce

=1

8. If (in Redution Afceading) after Divifion is end-

ed, any thing remain, fuch remainder is of the fagie
denomination with the dividend. s
Example.  In 4783 farthings, 1 demand how many
* pounds. T A
Firft, I divide the given numberof faribings, (viz.
4783) by 4 to bring thedi'info pence, and the quotient
"i8 1195 pence, and there remaineth 3 after the work of
Divifson is ended, which is 3 farthings. :
Again, I'divide 1195 pence (the faid quotient) by 12,
to reduce. them into fbillings, and the quotient s o

\

[hillings, and there 15 a i‘emaiqglgt of », whichis 7

pence. . o G :
And then I divide 99 fhilings (the laft quotient) by
~30, to bring it into pands, and the quotient is 4 . and

there remaineth 19 fhillings ; fo that T conclude that .

+in 4783 (the propofed number of - farthings) there is 4
, mf‘” 19/'/"!;’1'"43;'7 pence, 3 fartbiny. Yiew the fol-
wing Operation. _ » S

‘

- 0
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o 12) alo )
4) 4783 (1195 (9lg (4 pounds

s o

N 4 108 &
7 11y (19) flilings
4 108'
38 rem.(9) pence
36 g
e e— . -lo Se d. qrf.
- 23 Facit 4=—=15==7—3
20/

—

Rem. (3) farthings'
" More Examples in Redulion of Cain. ~ .

- Queft. 1. Tn 438 L howmany fhillings? Facit 8760 -
fhillings 5 for by. multiplying 438 by 20, the produét
amonnteth to fo much. | See the Work,

438 pounds
S

. \Faiit 8740 ﬁiﬂing:_ o

Queft. 2. Tn 467 L. how many pence? - Firft, multi-

ly the given number of pounds (467) by 20 to bring
it into fhillings, and it makes 9340 (hillings, then mul- -
tiply the fhillings by 12, and 1t produceth 112080
pence s thus, i

. 357 pounds

" .20 [billings
9340 Shillings
. 12 -
U 1868
o . 9340

B Facit 112080 pence

ri’
‘.Qv
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Or it may be refolved thus, -viz. multiply the given
number of poundsi (467) by (240) the number of pence
in a pound. and the productis the fame, wviz. 112080
pesce, as by the Operation appearcth. »

467 pounas
‘240
18686
934

ERI I . e

T Faiit 112080 pence ‘
Luzl3. In ¢673 & how many farthings ? Firft,
multiply the given number by 20, tobring itinfo
JShillings, and it produceth 113460 fhillings, then mul-
tiply that produéf by 12, to bring it into pence, and it .
produceth 1361520 pence 5 then laftly, multiply the
pence by 4, and it productth 446080 farthings. Sce
the Operation, . Lo
: 7 §673 pounds
- 0
113460 hillings
12 e
. 226520 7
113450 -
1351520 e
4.

[

Facit 5446680 farthings,

. Or this Queftion might have been. thus refolved, viz.
Multiply ¢693 ("thé given number of pounds) by-g60
('the namber of farthings-iag a pound ) and it produ-
acth the fame Effe, as you may fce by the Wark.

5673



*\ §673 pounds - © 20 fhillings
- 960 . ¥
340380 240 pence
51037 4
Faiit g446080 farthings ( 960 fartbings

Otherwife thus : Firft bring the givea number 5673 L
into fhillings, and multiply the fhillings by 48, the
number of farthings in a fhilling, aod the fame cffett
is thereby likewife produced, viz.

§673 pounds .12 pene
. % - ' 4
- 113460 fhillings . ) 48 farthings
SR S o
907680 .
453840 - ‘

Facit §446080 farthings

" “Thefe various ways of operating are expreffed to in-
form the Judgment of the Leartier, with the Reafon
of the Rule 5 more ways may be fhown, but thefe are
fufficient even for the meaneft Capacities.

-Quelt. 4. In 4481 16 5. 7d. 3qrs. how many far-
things ? To refolve this Queftion confider the feventh
Rule of this Chapter, and work as yoware there di-
refted, and you will find the aforefaid given number
to amount (0440479 farthings, viz.

® . E ) ‘ _458 1.
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L s d 'qrs»_ :
458—16—7—3 |
.20 :

o160 ﬂiﬁng: ‘
Add 1 1] '
Sum- ‘9x96 fhillings
: 12 .
- 18352 ) -
-9176

110112 pence
Add 7
‘Su.m.uox'lg peuce
4

" 440476 ﬂtrtbing:. <.
Add’ o -

S —

Sum 440479 farthings

] e

This Taft Queftion (or any other of this kind, wviz.™
where the number given to be reduced confifteth of fe-

veral denominations) may be more concifely rcfolved .
thus, viz. when you multiply -the pounds by 20, to

‘bring them into fhillings, to the ptodut of the firft _
Figure, add the ¥igure ftanding in the place of Units
in the denomination of fhillings, but becaufe the firft
figure in the Multiplyer is (o) 1 fay o times 8 is.mo-
thing, but 6 i 6, which I put down for the firft fi-

-gure in the produ®, then becaufe this multiplyer is o,

T go on no further with it, for if I fhould, the whole -

product weuld be o, biit proceed, and when I come
to multiply by the fecond figure in the multiplyer,and
to ‘the product of it, 1 add the figure ftanding in the

place of Tens in the denomination of fhillings which -
; is

-
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is.(x) fayimg 2 times 8 is 16, and (the faid figure) &
is 57), tlz’ql:gl fet down v, and ca Sn!lnit to the p%’oo
du& of the next figure as is directed in the fifth Rule
of the fixth Chapter fprciocing 3 and finith the Work.
So that you now have the whole produ& and fum of
Shillings at one Operation, which is the fame as before,
and when you multiply the Shillings by 13, to bring
them into pence (after the fame manner) add to the
produt the number ftanding in the denomination of
pence, and fo when you maltiply the pence by 4- to
bring them into farthings, add to the produd the nom-
ber (tanding under the demomination of farthings. .
Sec the laft Queftion thus wrought. '

L s d grs
T 438=—16—7—3
20

9176 fhilfings
2 - .

18359

9176
——— "
110119 pence

4

————

Facit 440479 farthings

\a

After the method laft prefcribed- (which if rightly
conﬁchcd, differeth not. any thing from the 7th Rule
of this Chapter) are all” the following Examples that
are of the fame nature wrought and refolved.

Queft. 5. In 4374866 tarthings, 1 demand how ma- |
ny pounds, fhillings, pence,-and farthings 2 -

- To refolve this’Queftion ; Firft, I divide the given
pumber of farthings by 4, and the quotient is 1093966
pence, and' there remaineth 2 after the Divifion is
ended (which by the 8th Rale foregoing) is two far-
© things 5 then I divide 1063066 pence by 12, and the

o ; E 2 ool Quatient

e
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Quotient is 9:16;‘(hillings, and there remaineth 10
aster Divifion, which by the faid 8th Rule is fo many
pence, viz. tod. then I divide 91163 fhijlings

20, and the Quoticnt.is 4548 /. and there remainet
3 dnllmgs, fo the Work is finifhed, and I find that in
4375866 farthings there are 4$$8/. 35. Yo d. 29rs
See the Operation. : S

?

12) 2l0) .
4) 4374866 (1093966 (9116(3 (4548
XL RN eeve e evep .
4 108 - 8
37 . 13 1
36 12 To
15 19 11
12 12 10
38 - _ .96 . 16
36 72 16
. 26 46 @3
-~ 24 36
n— Rt
h 26 (10).4.
4 B -
(2) qrs.
.. L. s. d - g
Facit 4458 wamem=3 10———2

Queft. 6. In 4386 L. I demand hew many Groats ?

To refolve this Queftion, 1 reduce the given num-
ber of Pounds into Shillings, and—they are 87720
Shillings, now I confider that ina Shilling are 3 Groats,
therefore | multiply the Shillings by 3, and it produ-
" ccth 263160 Groats. Sec the Work: -

© 4386 -

. - ) o
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' 4386 pounds
20

V' 89720 fhillings
3

Facit 263160 groats

This’ Queflion might have been otherwife refolved
thus, wig. confidering that in a pound (or 20 fhillings )
there are 3 times 20 Groats, which make 60, by
which I maltiply the number of pounds given, and
it produceth the fame Effe®® at one Operation, as
followeth. "

4386 pounds 20
60 groats in 20 8. 3
- Facit 263160 gr;)a!; in 4386 . " 60

Bueft. 7. Ta 43748 threc-pences, I defirc to know

how many pounds ? .

- To refolve this (and many fuch like) Queflioms ;
Firft, I divide my given number of 3 pences by 4,
becaufe 4 three-pences are in a fhilling, and the quo<
ticnt is 10939 fhillings, and there remaineth 2 after
Divifion is ended, whichis 2-three pences (by the 8th
Rule of this Chapter) which are equal in value to 6 4.
then I divide 10939 fhillings by 20, and the quote
giveth ¢46 L. “and 19 5. remain ; fo that I conclude
m 43758 pieces of three-pence per piece, there are
546 [. 19 5. 6d. as by the Work appcareth.

E3- '
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3 N 210 L $ d.
' 4) 43738 (1093l9 (546156
4 1o '
37. 9 .

36 8
15 13
12 12
(19)
38 19) s
36

: > (2) three-pences or 6 d.

‘This Queftion might have been otherwife refolved
thus, viz. firft multiply the given sumber of three
pences 43758, by three tife namber of pence in three
pence, and the produét . (vig, 131274) isthe pumber -
of pence equal to the given oumber of three-pences,
which mumber of pence may be brought into ‘pounds,

. by dividing by 13 and by 20, and the quotient you
w;!l ﬁnéd dfo be equal to the former work, viz. 546 b
19 8 . ‘ N . REN

N g "43‘753 o
DL {1 o5 d
32) 131274 (1093l9 (546—19—6 .
. 12 - 10 ' -
"z 9.
108 8
47 13
36 12

- . Y14 76, (19) %
S 108

Sr—

' Remaing (6) pence o O
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Oc thus, divide the given pumber of 3 pences by

- the number of ;3 pences’in a pound or 20 thillings,

(which you will'find to be 8o, if you multiply 20 s.

by 4, the number of three-pences in a fhilling) and

you will find the quote to be 46 /. as before, and a

remainder of 78 three-pences, and if you divide thofe

78 three-pences by 4 (becaufe there are 4 three-pences

ina fhilfing) vou will find the quote to be 19 5. and

- three-pences remain, which - are equal to 6 4. which
is the fame that was before found. -

: . 3 Ic S dn o
8lo) 437¢'8 ($46—19—6 20
40 ’ . —_—
o, 8o
37 ’ -
- 32 :
—T—
55
48

L4 ?8 (19s !
4 = I.

38 S
36 ;

(2) three-pences or.6 &

Bueft. 8. T 4o8s L. 195, how many pie

i3 v47’_5 9 many picces of 13} 4.
This Queftion eannot be refolved by Redudtion, de-
fcending or afcending, abfolutely, (zecaufc 13 ;’d. cis‘
Bo even part of a pouid) but rather by them both

jointly, wiz. by Multiplication and Divifion; for if -
yen.brihg the number given into half-pence, and divide
the half-pence, by the half-pence, in 13} d. wvit
27, the Quotient will be the Anfwer ; for having
. ~ Eg brought:

-
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brought 47851 13 5. into half-pence, I find it males
3297112, which I divide by 29, (Decaufe there are
1o ruany half-pence in 13 1d. and the quate gives .
85078 picces of 13 } 4. and 6 half-pence remain over
and above : Obferve the Work following.

L s d.
4785—13 ' 135
20 - 2
65713 'fhillings 27 half-pence
24 half-pence in a* (hilling . -
332852 : -
191426 )

2297132 half-pence in the given number. ’

57) 2257112 (85098 piecesof 13 }d.

- 216 -
’ 137 -
b - 135
\ ' 211"’
189
T 222
216

Rem. (6) bal{-pém

. It would have produced the fame Anfwer if you
" had reduced your given number into farthings, -and
divided by the farthings in 13 ¢d, viz. 34, (for al-
ways the Dividend and the Divifor muﬂ‘_‘bc of ope’
denomination) and thep you would haive had a re-
mainder of 12 farthings, which are equal in value to
the former remainder of 6 half-pence; as you ma
prove at your lcil‘u‘rc. o LQueft.

- [N
n.
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Lneft. 9. In g40 Dollars at 4 s._g d. per Dollar, how
many fgo:n’lm‘]s Jterling 2

Firft, Bring your given Number of Dollars into
pence, and then your pence into pounds according to
the former Direttions. Thus in 45 4 d. (wig a
Dollar) you will find 2 pence, by which maltiply
s40 Dollars, and it produceth 28080 pence, which if
yoa divide.by 240 (the pence in one pound) the quo-
tient will give yor 117 L. which are equal in value to
s4o Dollars, at 4. 4d. per Dollar. Obferve the
Operation. s

. s 4
s40 4—4
52 : n

1080. © §2 pence
2700
' 1

24|0) 28080 ( 1.7 :

24
4o -~
.24 .
'6& N .
168

e

(o)

"The foregoing Queftion might have been otherwife
wrought, thus, w7z Multiply~( s40) your given num--
ber of Dollars, by 13 the number of Groats ina Dol,
lar (or 45. 4 d.) and it produceth 9020 groats, which:
-divide by 6o (the groats in ¥ pound or 20 fhillingsy
and the quote is 117 L asbefore, See the Work.

. Es  seo
- ’ ’ y . ‘



$ - Redustiow. .  Chap.8.

\ N \‘o‘ do ) “
' . 540 44
13 3 o
" 1620 13

-

. 840
6]o) 702|0 (1171

42
42

—

“(0)

" Queft 1o, In $47386 pieces.of 4 1 d.per piece, I
) dct%and how malny“l’gunds),’1 Shillings, and Pence. T
/< Firft, Bring your givea number of four pence half- -
< penies all into half-perice, which you will -do if you
< multiply !2' ¢ the number of half-pence in 4 } 4. and
* the product is 4926474 half-pence, which arebrought
into Pounds, if you divide them by 24 (the half-pence
in a-Shilling) and 20 (the Shillings in a Pound) it -

makes 10263 J. 9 & ¢ 4. as by the Work.: °

"\

547306+
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' : . S 4 \

$47386° 43

9 2

o 2o 1. - 9 half-pence

24) 4926474 (20326|9 (10263

e se sveze .

.48 . 3 ,
126 ‘o8 o !
120 - 4 o ’
) " 64 12 \ L s &

48 12 . - Faci) 10263=mg=—gq
167 6
144 6
234 (9)s
216 E

‘ Ilsemaim' (18) bilf-pence orod. !

LQueft. 11, _In 4386 ). 1 demand how many pieces of
6d. of 4d. and of 24. of each an equal pumber ¥
that is to fay, what oumber of fix-pences, groats, and
two-pences, will make up 4386 L. and the number of
each equal , '

_Theway to refolve Queflions of this Nature, is to:
.add the feveral pieces (into which, the given Number
is to be brought) into one Sum, and to reduce the gi-
ven humbet into the fame denomination with their
fum, and ta divide the faid given number (fo redus -
~ced) by the faid Sum, and the Quotient will give yow
the exa® number of each piece. "And after the fame
Methed will we proceed to refolve the prefent Que-
-Rtion, iz, . :

oy
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4396 pownds o
240 pence
175445 : : ’
. 8972° ) Sum 12 pence
12) 1042640 (87720
. o6

—

-

loao

02
84 .
86 o dode de
84 - Facit 87720 pitces of 6—4~—2
sty = s
24
24
. (o) . _
So that 1 conclude by the operation that 87720 1ix
nces, and 87720 groats, and 87720 two-pences are

[y

= yat as much as (or equal to) 4386 L orif you admic

_of 5. 1o be thus divided, it is equal to ¢ fix-pences,
and ¢ four-pences or groars, and ¢ (wo-pences.  For if
two Right Lines (or two Numbers)- be given, and ont of
shem be aividid into as mavy Parts, or Segments 4 you
Ppleafe, the Leclangle (or Proauwil) comprehendéd inder. the
twg whale riget lines (or wuwhs-s given) [hill be equal to
all the Retargle; (or Produtls) contained under the whole:
bne (or yuvber ) and the feveral Segments (or Parts) into
which the other fine (or number) is divided.  Eucl. 2. 1,
Anctlier Qu-ftion of the fame Nature with the
* Iaft may be this followicg, viz. :
*" Qwefl. 12. A Merchant is defirous ro change 14814
wto pieces f 134+ of 124 of gd. of 6d. and
.of 4.3 and he will have of cach fort_an equal.num-
ber of picces, I defire to know the number 7
Do as you were raught in the "aft Queftion, ziz.
add the feveral picces together, and reduce the Sum -
oo into
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into half-pence, then reduce the Sum to be changed,
vig: 148 L. into the fame denomination, and divide the

reater by the leffer, and in the Quetient you will
nd the Anfwer, wviz. 768 is the Numbef of each of

- the pieces required, and 18 remaineth, whichis 18

Y

half-ﬁcnce by the 8th Rule of this Chapter. Sce the

Work as followeth. i
L .
148 S 133
240 pence in'a 1. R 12
—_— - -9 -
8920 o 6 ’
296 , .4
35520 pence in 148 L ' Sum 44,
2 R - 2-‘—
1040 balf-pence » 89 half-pence.
) 7_ 4 ,f’é” 71040 (798 pieces of each fort .
! b 6‘23 - : 1
) , -
8ot : L
730 .
B 712 e
. Rem. (18) half-pence

The truth of the two foregoing Operations will thus
be proved, viz. multiply the Anfwer by the parts, or
pieces fato which the given Numbers was reduced,
and having added the feveral produts together, if
their Sum becqual to the given number, the Arfwer
is right, otherwife nct. .

Sotre Afifwer to the 11th Queftion was 87720,
which is proved as followeth, viz. B}

(o]

- . 8772



86 R Reduétion. Chap. 8.
| N .

Six-pencts make 219
89720 < Four<pences make 1462 -
Two-pences make 731

The tatas Sun of them 4386 which was

. the Sum given ts be changed. '
The Anfwer, to.the 12th Queftion was 798, and 18
half-pence remained after the Work was ended, now
the truth of the Work may be proved as the former

was, viz. o
S - Los. T d

Pietes of 13} make emmmm—m.gqd—-17—09

s Picces of 12 make — 39—18—00
'\ 998< Pieces of o “make —29>—18—C6

Pieces of 6 make —~——>—ige—16=—00 ,
Pieces of 4 mabe s——13—06—Co0
and 18 half-pence, or ¢ d, remains CO—03—09
. et gt

The Total Sum of them 148—oc—o00 |
¢~ . Which total fum is cqual to the number that was firft
> “‘given to be changed, and therefore the Operation was

rightly performed. i
Reduétion of Trop-weight. ’ ‘

We come now to give the Learner fome Examples
_ in Troy-weight, wherein we fhall be brief, hiving gi-
ven {0 large a Tafte of Reduttion in the foregoing Ex-
amples of Coyn, -and now the Learner muft be mindful
of the Table of Tioy-weight delivered in the fecond
Chapter of this Boo'i 1
Queld, 13. In 4821 o7 0. x3pw. 2t gr. How
many Grains? oo o
__Multiply by 72, by 20, and by 24, takiog in the
figures ftanding in the feveral denominations, accor-
ding to the Dire@tion given in the gth Rule of this
Chapter, and you will ad the produ to be 2780013
Grains, which is the Number required, or Anfwer to
the Queftion. Sce the whole Work as followeth. 3 1‘
M : 492
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' c L. oz pw. gr.
o 482~=7 =3 321 ’
12 '

. mm

482

$791 oumces
. 20

. 115833 penny-weight.
24 R
T, 463333 o :
231668 - =
", Facit 2980073 grain
2aeft. 14. 1n 2980013 grains, 1 demand how many
pounds, ounces, penny-weights and grains ? .

*" This is. but the foregbing Queftion|inverted, and is *
refolved by dividing 24 by 20, and by 12, and the '
Anfwer is 482 L. 702, 13 pw-21 gr. _ gty

2 . (i

.

. . 2|0) 12) 1,
24) 2780013 (11583(3 (5791 (482
24 Y 48
. 38 I3 99~ ,
. 24 14 96 .
T 140 18 ax .
- 120 18 ‘24
‘200 3 Rem.(7) ounces ”
- 192 . 2 .
‘81 Rem(x 3) penny-weight )
72 N N .

93 F .t ;0 . 0{. ’-Wa "- -
72  Facit 482—7—13—28 .
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Quit. 15. A Merchant fent to a Goldfmith 16 In-
gots of Silver, each containing in weight 2 /. 402. and
ordered it to be made into Bowls of 2 £ 8 oz. per Bowl,
and Tankards of 1/, §0z. per picce, and Salts of 100z,
10 p.w. per Salt, and Spoons of 1 oz. 18 p.w. ger Spoon 3
and of each an equal number, 1 defire to know how
many of each fort he muft make ?

This Queftion is of the fame nature with the 11
and 12 Queftioms foregoing, and may be anfwered
after the fame Method ; vz, Firft, add the weight of
the feveral Veflels (into which the Silver-is to be made)
ifto one Sum, and-reduce it to one Deaowmination,
_and they make 1248 penny-weights, then reduce the
weight of the Ingot into the fame depomination, vit.
penny-weights, (and it makes g6o penay-weights) and
multiply them by the number- of Ingots, viz. 16, and
the product will give you the weight of the 16 Ingots,
wiz. 8960, thea divide this produt by the weight of the
Veflels, viz. 1248, and the quotient giv.th you the

- Anfwer to the Queftion, %iz. 7, aod 224 p.». remain-
ing aver and above.

- . o I . pw.
' 2=y " ; . 3—08—oc0
12 . . §1—08—0o0
 omrrmen ©—~10-=10
T 28 -0—¢1—18
20 . -
——— Sum §—o02—08
560 penmy-weights - 12
16 Ingots . —_—
—— 62 °
3350 ‘ 20
¢60 ' )
—_— 1248 s
1248) 8960 (7 Veffels of each - e~
8736 - ’

Rem, (224) peuny-weights
h The
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Toe Proof of theWork is as foloweth, viz.

» L L oz pw.
Bowls of 2—o08—o00 per Bowl is 18—o08—o0
Tank. of 1<~06—00 per Tank, is 10—c6—o0.

7<.8.les of 0—~310—10 per' Salt i 06~cl—10
Spoons of o—o1—18 per Spoow i Of=—o01—c§

224 penny-weight remainng. i 0o—11~—04

- Total Sum 37—04=—00

o

. Sothat you fcc the Sum of the Weights of each
Veflel, togecher with the: Remainder is 394 40z,
which is equal to the Wcight of the 16 Ingors delive-
red.” Forif 371 4 oz be reduced to penny-weighcs,
it makes 8960, - ' : :
‘Reduction of Auverdupois Weight, .

In Reducing 4ve dupois Weight , the Learner muft
_have recourfe to the Table of Averdupoi's weight deli-
veredin the Second Chaprer foregaing, .

‘Ruefl. 16, In 47 €. 14r. 30 b-how many Ounces 2 ,
Muleiply by 4, by 28, aod by 16, and che lafi pro -
du& will be the Anfwer, viz. 84992 Ounces, e
- - € ogre L, - b
47—t=20 ' )
4
-\ 189 guarters
. 28 .
- 1812
380
$312 /. - -
16 B : '
31872
5312
. S ri— )
Facit 84992 ounces
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| LQueft. 17. In 84992 Ounces, I demand how many
| C oqs. L oz, ) .
‘ This is the foregoing Quefiion inverted, and wijl

, be rcfolved if you divide by 16, by 28, and by 4,
‘} -and the Anfwer is 47 C. 14r. 20 L equalto the given
, Numbers in the foregoing Queftien.

~ . 28) 4) C. g L
16) 84992 (s312. (189 (47—1—2a
© 8 28 16 . _
' 49 281 29
48 224 - 28
19 272 '(1)‘qr.‘
16 . a2 )
32. (20)4 ’
32
. ()
e , .

t .
= Bueft. 18. A Chapman buyeth of a Grocer 4 C. 1 ¢v.
- 14 1. of Pepper, and ordered it to be made up into
Parcels of 144 of 12k of 8L of 6. and of 2/. and
of each parcel an equal number, now I would knew
the number of each parcel. :
1 This Example is of the fame nature with the 11,
and 12, and 15 Queftions foregoing, and after the
fame manner is refolved. See the Operation as fol-
‘loweth- . ’

. 4G
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c. g L

G [ e 14

‘4 , N

19 v
28 i
‘!/40
3s. -
42) 390 (11
42 °
—— } .
" 70 - -Facit 11 parcels of each;
42 b

C——

Rem. (28) pounds

i

Rodnition :of Liquid Meafure, |

o1

LQueft. 19, 1n 4¢ Tun of Wine how many gallons?
Multiply by 4, and by 63, the produt is 11340 .-

- Gallons for the Anfwer.
» . © 48
. 4

180
63

. 840
~'1080

~ .

-

) Fa’cit 11340 gdllbn.r .

" Queft. 20. In 43 Rundlets of Wine, each containing
18 Gallons, I demand how many Hogfheads ? N

Firft, Find how any Gallons'is in the 34 Rundlets,
which you may do if you multiply 34 by 18, the con-

tent of a Rundlet, and the produ® is 612

Gallogs »

rhlc
VS -
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which yon may reduce into Hogfheads if & divide
them by 63, and the Quote will be 9 Hoglheads, and
45 Gallons.  Sce the Work. :

34
18

- 272 ) . . )

34 ) N

63) 612 (9 kbds -
369 -

——

Rim. (45) gallons '

. Facit 9 bbds 4 gallovs,

. Gallons per Rundlet ? - ‘
. R::dncg your Tuns into Gallons, and divide'them by

. 14, the Gallons in 4 Ruadlet, and the Quoticnc (216)
is your Anfwer. Sce the Work following. !
. 12
. . e
43 .
63 y |
44 S
288 : : }

ieﬂ. 21: In 12 Tuns how many Rundlets of 14

_»/

14) 3024 (216
28

22 !

14 . . }

) |

8 ‘

R |

—_— facit 246 rinal. |

() “Redulion
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Reductionof Long Meafure.

Queft. 22. T demand how.many Furlongs, Poles. Fn-
ches and Barley-Corns will reach from Lendon to Tork,
it being accounted 151 miles?

151 miles

8 furlmgs in a mile
1208 furlongs

40 poles in a furbong

48320 poles R
11 balf-yards
48320 .
48320
’531;20 nalf-yavds
- X8 inches in balf & yard

—

4252160 -
§3i520
9567360 inches A\

© " 3 .barly-corns in an inch

—_— '
Facit 23702080 bariycorns is 141 miles

. 23. The Circunference of the Earch (as all .
other Circles are) is divided into 360 degrees, and
each degree into 6o miouces, which (opon. the Super-
fictes of the Earth) are equal to 60 miles; now.l de-
mand how many miles, furlongs,” perches, yar:s, feer,
and Barly-corns will reach round the Globe of the

Earth ? o

360
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360 degfee: . :
.60 minutes or miles in a degree ~

21600 miles about the Earth
8 furlongs ina mile -
172800 furlongs about the Earth
40 perches in a furlong

— ——

11 half yardsina perch .~

69120C0
6912000 ) "

2) 76032000 half yards about the Earth
(38016000 pards, viz. the half yard
: - 3 divided by 2. .

114048000 feet about the Earth
12 inchesina fort '
2z8096co0 ‘
. 114048c00

-

1368¢76000 inches about the Earth
' 3 barly-corns in aninch.

Facit 4105728000 barly-corns g -

912000 polesor pérches about the Earth

And fo many will reach round the World, the whole

being 21600 miles ; fo that if any perfon were to
round, and go 14 miles cvery day, he would go t
whole circumference in ‘1440 days, which is 3 yea
11 months, and 1¢ days. '

\ -

Redult

.

e

s

ion

A |
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o © Reduffion of Time.

. .
Queft. 24. In-28 Years, 24 Weeks, 4 Days, 16 Hours,
30 Minutes, how many Minutes ? . :

" years weeks days howrs  min.
" 28=——24———g——]16—30
. st weeks ina year
—
6o
142
1480 weeks
7
10364 days
. .24
4'1462 ‘
20729

' 248792 hours
.60

14525150 minktes

-Note, That in refolving the laft Queftion after the
Method expreiled, there is loft in every Year 0.
Hours, . For -the Year confifleth of 365 Daysand 6
Hours, but' by multiplying the Years by. g2 Weeks,
which is but 364 Days, you- lofe 1 Day and 6 Hours |
every Year s Wtercforc to find an. exa® Anfwer,
bring the odd Weeks, Days, and Hours, into Hours,
aud then multiply the Years by the number of Hours
in-a Year, vizs 8766, and to the Produ®t ‘add the
Hours: contained in the odd time, and ycu have the
exatt time of ‘Hours, which bring into Minates as.be-
fore. Sce the laft Queftion thusrefolved. R
‘ N 24

;o T
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weeks days bou,

24=4~—16"
~ "7
- days hou, 172
28 365—6 a4 .
8766 " 24 C—
- S . 694
192 1466 " 345 o
172 © 730 - . :
‘197 ———— 4144 hours
228 - 8766 hoursin-a year

249402 hours
* 6o

——em g St .

ly497‘5;zo mingtes in 28 years and 4344 bours.

_ So you_fee that according to the method firft ufed

to refolve this Que(tion, the Hours contained in the

' given time arc 248752, but according to thelift, befty

. . or trueMethod, they are 239392, which exceeds the
~former by 840 hours.

. But for moft oecafions it will be fufficient to multi-

* ply the given years by 385, and to the produtt add

the days in the odd time, if there be any, and then

there will be only a lofs of 6 hours in every yéar,

which may be fupplied by taking a fourth part of the

given years, and adding it to the contained days;-and.
you have your defire.

- Queft, 2¢. In 438647940 minutes, how many years ?

Facit 834 years, 4 days, 19 hours. :

'

87€6)
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. | 8766)  years days ~haurs
" 6lo) 438657340 (7;|09-5? (833—4—15

v 42 ‘70128 ,
- 18 2981¢
) 18 . 26298
- e 3sve
- 6 35064 .,
sy 24) 115 (4 days
54 y
—_— - 96
3; Som——
30 - (v9) hwrs
54
54

——

(0 . \

Ruest. 26. . IJcltﬁrc to know how many hours and. .
minutes it is fince the Birth of our Saviour Jefus Chritt
to this prefent Year, being accounted 1900 Years 2

This Queftion is of the fame nature with the 24th ~~
foregoing, and after the fame manner is refolved, vizgs™
Multiply the given number of Years by 8766, the pro= -
dut is 14902200 hours, and that by 6o, and the pro-
dutt-is 8941320c0 minutes. - Sec the Work.

1700 years. L RN
8766 bours in a year -
s .
' - 10200
10200
11920
13600, - e S
" 1490230 Jlours in 1700 years, ..
. 6‘0 . S o . .

854132300 mhx,iqr7?o’.,ve]wr" " F  Note .

;e
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Note that as Multiplication and Divifion do inter-
changeably prove each other, fo Reduction defeending
and afcending, prove each other, by invérting the
Queftion, as the 13 and 14, and likewife the 16 and
17 Queftions foregoing, by Inverfion, dointerchange-
ably prove each other; the like may be performed
for the proof of any Queffion in Reduion whatfo.
ever. o U

Thus far have we difcourfed eoncerning fingle Arith-
metick, whofe Nature and Parts are defined in the
fecond, cighth, ninth, ‘and tenth Definitions of the
third Chapter of this Book, for although Redaion is
‘not reckoned or. defined among the parts of fingle
Arithmetick, yet confidered abftraétly, it4ds the proper
effe® of Multiplication and Divifion; and as for the
extra®tion of Roots (which ought to be handled in
the next place as parts of fingle Arithmetick) we thall

omit it in this place,and refer the Learnér to Mr. Cockers

Decimal Arithmetick, which is (with great care and
painsy now publifhed, together with his Logarithme-
. tical Arithmetick, fhewing the Genefis or Fabrick
- - of ‘the Logarithas, and their general ufes in Arithme-
tiek, ¢oc. As alfo his Algebraical Arithmetick, contain-

. - ing the Dorine of compofing and refefving an' Equa-

tion, “with all other Rules neccflufy for the underftand-

ing of that Myfterious Art, (ot

CHAP IX:

Of Comparative Arithmetick; viz. The Re-
bution of Numbers one to another..

/

1. Omparative Arithmetick is that which - is -
C wrought by Numbcrs, as they are confidered
s to have relation one to mogher,?rrngd
Boetins Arith, this confifts cither in QuantiCy, or ia
Kb. 1. cap. 21, Quality. . ‘ Re
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2. Relation of Nidmbers in quantity, is the reference
orrefpet that the Numbers themfelves
have one to amother, - where the Vide Wing. A-
" Terms or Numbers propounded are al- rith. cap., ;4.
ways two, . the firft called thg:Ante. .. .
cedent, and_ the other. the Confequent. ° -
3. Therelation'of Numbers and Quantity confi ﬂs in
the differences, or in the rate or reafon that is found
. betwixt the Terms propounded, the difference of two
Numbers being the remainder found ’
. by Subtradion, but therateor reafon . AMled. Mathe:
betwixt two pumbers is the quotient mat, lib. 2. cap.
- of the Antecedent divided by theCon- 14, @' 12,
fequent. So 21and 7 being given, the .
. difference. betwixt them will be found to be 14, but
the rate or reafon that is betwixt 21 and 9 will be
- found to be triple reafon, for 21 divided by 7 quotes
3, the reafon or rate, '
4 The relation of Numbers ia Quahty, otherwife
“called Proportion) is the refercnce or refpect that the
- reafon of Numbers have ane unto another ; therefore |
. the Terms givén, ought to be more -
.than two. Now this proportion or Alfied. Mathe-
reafon between Numbers relating one  mat. lbz cap. "
to another, is cither Amhmcncal or 2ke i, - . . oc
- Geometrical, e
s Arithmetical. PrOpomon (by fomc a.lled Pro- :
. grcﬂ'on) is when divers Numbers differ one from ano-
ther by cqual Reafon, that is, have equal differences.
$o this rank of Numbers 3, 5,7, 9, 11,13, 1§, 175
_ ditfer by equal Reafon 3 wiz. L 2, a8 you may prove.
6. In a rank of Numbers that differ by Arithmeti-
cal Proportion, the.fum of the firft and-laft Term be-
ing multiplied by halt the number of Terms, the pro-
du® is the total fum of all the Terms. .
Or if you multiply the number of the Terms by the
half fum of the firft-and laft Terms, the produ@ therc-
of will be the total fum of all the Terms.
. .Sa’in the former Progreffion given, 3 and g7 s zo,
“ which multiplicd by 4 (m( half the sumber of; Tctms)
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- the pradu®t gives 8o, the fum of all the Terms ; or
‘r.nultlg:yﬂs (;ihra N\:in_;bar Tgf Terms) by 10 (half the
‘fum he: and laft Terms) the produ@ giv
= befe. and il ) the p & gives 80

So alfo 21, 18, 14, 52, 9, 6, 3, being given, the
fum of all the Termsswill be found %o be 8g4g, for here
the number of Terms is 7, add - the fum of the firft
and laft (uviz. 21and 3) is 24, half whereof (viz. 12)

: :_nu!tli]phcd by 7 produceth 84, the fum -of the Terms
ought. C v

7. Threc Numbers that differ by Arithmetical Pro-
portion, the double of the meaa (or midd'e number)
15 €qual to the fum of the Extreams. - .

S0 ¢, 13, and 1 beinrg given, the double of the

’mcar:l 12 (viz. 24) is.equal to the fum of the Extreams
gand ¥3. ..

8. Four Numbers that differ by Arithmetical Frc-
portion (cither continued or interrupted) the furn of
the two Means is equal to the fam of the two Ex-
trcams,’ ' A o

. So 9, 12,18, 21, beirg given, the

,  Vide Wing, A- fumot 12and 18 will be equal to the

rith.cap. 3¢.  fum of g and 21, viz. 355 alfo 6, 8,

e 14, 16 being given, the fum of 8 and

-« 14 is equal to the fum of 6 and 16, iz, 22, {oc.

9. Geometrical Proportion (by fomre called Gecme-

trical Progreflion) is when divers' numbers differ ac-
wording to like Reafon.
So 1, a, 4, 8,16, 32, 64, {e. differ by double
Reafan, and 3, 9, 27, 814 243, 729, differ by triple
- Reafons 4, 16, 64, 336, &y, differ. by quadruple
Reafon, {oe. R
io. In any numbers that increafe by Geometrical
Proportiog, if you multiply the jaft Term by the Quo-
tient of any onc of the Terms divided by another of
the Terms, which being lefs.is next unto it, and having
dednitcd, or fubtrated, the firft Term out of that
produt, divide the reinainder by a3 number that is an

Unit 1 than the faid- Quotient, the laft quote will -

give the fam.of all the Terms, o

N - &
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T

So, 1,2, 4, 8, 16, 32, 64, being 64
given,-firft I take one of the Terms,’ 4) 8 (%
wiq. 8, and divide it by ‘the Term  ——

_which is lefs and next to’

it,, (viz. 138

by 4) and the-Quotient is 2, by ¥
" which I multiply the laft Term 64, —— S
-and the product 1s 128, from whence 1) 127 (127

1 fubtratt the firk. Term,

(viz 1)

the remainder is 129, which divided by the Quotient '
2 made lefb by 1 (vig, 1) the (mote is,129, for the fum
t!

of allthe given Terms, by

Work in the Margent.

So if 4, 16, 64, 256, 1024 were given, fHic fum.
~of allthe Terms will be found to be -

1354. For firft, 1 divide 64,0ne of - 1024
the Terms, by his next leffer Term, - 16) 64 (4

and the Quotient is 4, by whichI = eomem—
multiply the laft Term 1024, and it = 4096 :-. .
produceth 4096 5 from whence I~ . 4 .

fubtra® the firft Term 4,

and the: . e

" repainder is 4592, - which I divide 3) 4092 (vxg'64~

by the quote lefs 1 (viz 3) and the

quote is 1364, for the total fum: of ail the Terms, ‘as’

per Margent. o
.So likewife if. 2, 6, 18,

" 486 were given, the fum ortotal of -~ .6) 18 (3
al] the Ferms will Ge found to be

728, See the Work.
11> -Thres Geometrical

tionals given,the Square of the Mean

54,162, 486 , -

1448

Propor- 2

is equal to the Re&tangle, or Produtt 2)-i456 (728

of the Extreams, _

So 8, 16, 32, heing givcn, the Square of the Mean,
wiz 16 is 2¢6, which is equal to-the produft cof the

‘Extrcams 8 and 32, for 8 ti

mes 32 is equal to 255,

12, Of 4 Geometrical Proportional nuwbers given,
\ the produ@ of the two Means is equal to the produét

of the two Extrcams.

So 8, 15, 32, 64, being
dudt of the two Means, viz.
is equal to 8 times 64, the

\

given, 1 fyy that the-pro-
16 times 32, which is gt 2,.
produt of the Extreamsa

F3 Alf

pr S
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Alfo if 3, 9, 21,63, weregiven (which are inter-
gupted? I1ay 9-times 21 'is equal to 3 times 63, which
is cqual to 189,
From hence arifeth that precious Gem. in Arithme-
tick, which for the Excellency thereof is called the
Golden Rule, or Rule of Three,

» -

, CHAP X
The Single Rule of Three Diredt,

1. T HE Raleof Three (not undefervedly call’d. the
A Golden Rule) is, that by which we find out
a fourth samber, in proportion unto three given Numbers,
fo as this foarth Number fought may Ear the fame
Rate, Reafon, or Proportion to the third (given) num-
&er, as this fecond doth to the firft, from whence it is
alfo called the Rule of Proportion, .
* 2. Four Numbers are faid to be Proportional, when

* the firdt containeth or is contained by the fecond, as .

~ofteq as the third containeth or is contained by the

foyrth, Vide Wingate’s Arith Chap.8. Seéki 4. *

. .Bo thefe Numbers dre faid to be Proportionals, w'{.‘

3, 6, 9, 18, for as often as the firft Nunber is- con-

tained in the fecond, fo often’is the third contained ia

_the fourth, viz. twice. "Alfo 9, 3, 15, s, are faidro

be proportional, for as often as the firft Nuwmber con-

taineth the fecond, fo often the third Mumber contain-
cth the fourth ; iz, 3 times. »
3. The Rule of Three is either fimple or compoled.

4~ The fimple (or fingle) Rule of Three, éon.ﬁf’tcrh

of 4 Numbers 3 thatis to fay, it hath 3 Numbers given

to find out a fourth ; and this is cither Dire®, or In- °

verfe. Vide Alfted. Math. lib. 2. cap. 13,

. The fingle Rule of Three Direél,"is when the pro-
. portion of the firft Term is to the fecond,"as the third 1s -

to the fourth; or whea it is required that the Number

——— R ——

fought -
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fought (viz.) the fourth Number muft have the fame
proportion to the fecond, as the third hath to the firft.
6. In the Ruleof Tbree, the greatet difficulty is
(after the Queftion is prapound¢d) to difcover the
order of the 3 Terms, viz. which'is the firft, which is.
the fecood, and which the third, which that-_yo.n may
underftand, obferve, Fhat (of the three given numbers)
two are always of ope kind, and the other is of the
. fame kind with the proportional number that is fought 5.
as in this Queftion, wviz. If 4 yards of Cloth coft 12
fhillings, what will 6 yards coft at that rate.? Here the
two.umbers of -ane kind are 4 and 6, viz. they both
fignifte -{fa. many yards; and 12 thillings is the fame’
kind with the number fought, for thé price of 6 yards-
hfought. . . : . ~
- Again, obferve, that of the 3 given numbers, thofe
two that are of, the fame kind, one of thems mufl be the
fi:ft and the other the third, and that which is of the
- fame kind with the nurgber fought, muft be the fecond-
number in the Rule of Three; and that you may know
which of the faid nambers to make your firft, aad
which your third, know this, that to one of thofe two -
numbers there is-always affixed a demand, and ghat
number upon whith the demand licth muft always be -
_reckoned the third number. As in the forementiosed
Queftion, the dewand is affixed to the number 6, forit .
*is demanded what 6 yards will coft ? and-therefore 6 -
muft be the third number, and 4 (which is of the fame
denomination (or kind) with it) muft be the firft, and
..confequently the number 12 muft be the fecond, and
then the numbers being placed in . the forementioned
order,. wiil ftand as followeth,: viz.. ) -
yards. . s, Jards
4 =12 -6 -

9, -In the Rule of Three Direl} (having ;;laccd the
aumbery,as. is befare dire@ed) the next thing.to be-done

will be ¢o'find, out the fourth mumber in pr:‘rortion,.
which (that-you.may do)., mlgtiply the feco uumlg;

. BRI < 4

b ! el ]
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by the third, and- divide the produ@®. thereof by the
firft, (or which is all one) multiply the third term (os
number) by the fecond, and divide the produét thereof
by the firft, and the Quotient thence arifing is the g4th °
mimber il a dire® proportion, and is the'mumber fought,
or Anfwer to the queftion, and'is of .the farhe deno-
mination that the fecond nxmber is of. As thus, let the
fame Queftion be again repeated,” viz. ¥ 4 yards of
Cloth coft 12 Shillings,- what will 6 yards caft ?

Having placed my nunbers according to the fixth
Rule (of this Chapter) foregoing, I maitiply (the fe-
cond number) 12 by (the third number) &, and the pro-
duttis 72, which produ@ I divide by (the firft num-
_ber) 4, and the quotient thence arifing is 18, which is
the fourth proportional or number fought, wz.18 fhil- *
lings, (becaufe the fecond number is fbillingg) which is
the price of the 6 yards, 'as was requited by the que-:
ftion. Sec the Work following =

yis s yds s
¥ g———120—nbmmy8 - S

L 4) 72 (18 fhillngs ~ +
s 'S o
. * . i 32 . . ] ' .
32

QM o
" Queft. 2. Another Queftion may be this, iz, If
7 C. of Pepper coft 23 /. how much will - 16 C. coft:at
that rate ¢ - ) : ,

To refolve which queftion; I confider that (accord-
jng to the 6th Rule of this Chapter) the terms or num-
bers ought.to be placed thus, wviz. the Demand lying
upon 16 C. it muft be the third number, and that of the
famekind with it muft be the firft, viz. 9 C. and 21l
(being of 'the fame kind with-the number fought) muft -
be the fecond number in this qucRion 5 then T proceed

, . v according

.
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aczording to this 7th Rule, and multipl{ the fecond
» - number or the third, 7iz. 21 by 16, and the produtt is
336, which I divide by the firft Bumber 7, and the quo~
tient is 48 £, whichis the value of 16 C. of Pepper 4t
therate of 21 2. for 9C. See the Work following..

.. 1. c.
: 16
126
¢ 21

7) 336 (484
28 )

. s6, .
> - 86 Fac.48)
(e)

8. If when you havedivided the produfl;of the fe~.
condand third numbers by the firft, any thing redhain
after Divifion is ended, fuch remainder may be muj-
tiplied by the parts of the next inferiour Denominay -
tion, that are equal to an Uit (er Integer) of thefe—
‘cond number in the Queftion, "and the produét there~
of divide by thefirf-number it the Queilion, and the:
Quiotient is of the {ame Denomination with: the. pasts.
by whieh you multiplied the remainder, and is put off
the fourth number which is fought.. And furthermore,,
if any thing remain, after this Jaft Divifion is ended,

- multiply it by the parts of the next inferiour denomi~
nation equal to an tait of the laft Quotient, and di-
vide the Produé by the fame Divifor, (oiﬁ. the fielb

, number in the Queftion) and the quote is ik of the-

{ame denomination with your multiplier; follow this.

~ mgethod until you have reduced your Remainder meos

the lowelt Denomiaation, @re, Ao Example or ?{3
‘ \B

Fa
> W
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will make the Rule véry plain, which may be this fol-
lowing. ~ -

LQueft. 3. 1f 13 yards of Velvet (or any other thing)
coft 21 /. what will- 29 yards of the fame coft at that
fate ?

Having ordered and wrought my numbers accords
ing to the 6 and 7 Rules of this Chapter, I find the
Quotient tobe 43 /. and there.is a remainder of 8,
fo that I conclude- the price of 29 yards to be more
than 43 /. and to the intent that I may know how
much more, I work according to the foregoing Rule,
viz. 1 multiply the faid Remainder 8 by.20s. (be-
caufe the fecond number in the Queftion was Pounds) -
and the produtt is 160, which divided by the firft
number, iz, 13, it quotes 12, which are 12 fhillings,
and there isyet a remainder of 4, which I multipl
by 12 pence, (becaufe the laft quotient was fhillings

" and the produ®t is 48, whish I divide by 13 (the
firft number) and the quotient is 3d. and yet there
remaincth 9, which I multiply- by 4 Farthings, and
‘the produtt is 36, which divided by 13 agaim, it
.quotes ¢ Farthings, and there is yet a remainder of
10, which becaufe it cometh net to the value of a
Fathing) may be neglected, or rather fet (after the 2
Farthings) over the divifor, with a Line between them,
and then “(by the 21 and 22 Definitions of the firft
Chaptér of “this Book) it will be 22 of a Farthing 3
fo that I'conclude, that 14’1"& yards of Velyet coft 21 /.
3y yards of “the fame: will coft 43L 124 ogd.
als grs, which Fra&ion is 10 thirteenths of a Farthing.
Sce the Operation as followeth. T
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yds L. s .
tf’l;--ﬂ-_-zl—'-!—s';t .
- B ) A U o
» S——
147
. 42

S 19) 58 (aob

Y
39

Remains.(8) =
Maltiply 20 -
3) 160 (1240 -

13-

Ve———

30
96 LY
— .
Remains - (4)-~ .- ‘
Multiply 15 . -~ .
- 1348 (34
Reémains (9) .
Multiply - 4,
13) 36, (a4 @o
26 e
L — ok s dd g,
Remaing (10) - Facit: 43=—12=—=3=2t$

" Queft. 4. Another Example may be this following,
viz. If 141, of Tobacco coft 277, what will 4781 coft.
at that rate ? AR ~

Work according to the‘rft Rule, and zgu l;villh mtll:
to amount £0 921 s, 104, 333 grsi-and by the sth.
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Rule of the 8th Chapter.g21 5. may bereduced to 46 £, .
1s5. - So that then the -whale -worth or. value of the
4781 willbe 461 15..20d. 5% qrs. the whole
Work followeth. I, e -
L s L
If 14—27—478
29

[

14) 12906 (921(46 .
126 -8

Steny  Cma—
30 ‘12
28 12

26 (1)s
14 .
¢ Remains (13)
- Multiply 12
cee 24
’ 12

L 19 e G0
14,

. Remains (4) .

Multiply 4 -
' 14) 16 (r7qr
R : 14 .

Remains (2) »
L- s d gr y
Facit 45—31—10—17% .

. : L Codale Ta
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9. Inthe Rule of Three it many times happencth,
that although the firft and third numbers be Homoge-
neal (that 1s, of .one kind) as both Money, Weight,
Meafure, ¢oc. yet they may not be of one deromina-
tion, or perhaps they may both confit of many deno--
minatiops, in which cafe you are to reduce both num-
bers to one denomination ; and likewife your fecond
number (if it confifteth (at any time) of divers deno-
minations) muft be reduced to the leaft name menti-

- oned; or lower ifyou pleafe, which being done, mul-
tiply the fecond and third together, and divide by the
firft, as is direCted in the z:h Rule of this Chapter.

And note that always the Anfwer to the Queftion is
in the fame denomination that your fecond number is
of, or is reduced to, as was hinted before.

wueft. s. If* 15 Ounces of Silver be worth 3/ tgs.
what are §6 Ounces worth at that ratc ? o
. In this Queftion the numbers being ordered accord-
ing to the 6th Rule’of this Chapter, the firft and third”
numbers are ounces, and the fecond number is of divers
denominations, viz. 3/. 1§ s. which muft be reduced * -
to fhillings, and the fhiilings ‘multiplied by the thigd
number, and the produét divided by the firft, gives
‘'you the anfwer in fhillings, viz. 430 fhillings, which °
are reduced to 21/, 10 5. See the Work. S e

. L P o
1§—— 3~ §——86
20

75
86

. 45°
" 6o0. -

: —i2lo I s
13) 6450 (43t0 (2110
o 4
45 3

(0) .(10)s . In

N
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1a refolving the laft Queftion, the Work would have
beea the fame, if you had reduced your fecond rifmber
into pence, for then the Anfwer woyld have been gx60
pence, equaltd 21 & 105, or if you had reduced the'
fecond number into farthings, the Quotient or Anfwer
would have been 20640 farthings equal to' the fame, .
as you may prove at your leifare. ~  * -
© Queft. 6. If 8 L of Pepper coft 4 s 8d. what will
9C 3grs. 1gbcol 2 o o e
" In this Queftion the firft number i5'8 /. and the third -
i85 C. 3qrs. 14 ). which muft be reduiced to the fame
denomination with the firft, 2iz. intq poupds, and the
fecond number muft be reduced into pence; theén: mul-
tiply and divide according to the 7th ‘Rule foregoing,
and you will find the Anfwer to be 6174 Pence, which:
# reduced into 25 L. 14 5. 6 d. N
o 5« . "., C0 qrs l.
¥ 8 coft 4—8 what will 7—3—14 coft 2
13 ~ : . s
6 3
o ’ a8 -

. YT T

- 88 o

‘ 46 fecond numbir -

T 5292 '
, He 12)  3je) L os dy
- 8) 49392 (6174 (s1i4. (25—14m6"

r\‘.

R B
- 13, a7 1I°
81 .
59 54 (1) 8
$6 - 4% .
32 . (6)d .
32

P MY
- (0) - Fagit 28wmige-6 .
- ’ . Owef¥.
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.- ueft. 7. If 3C. 1. 144 of Raifinscolk 91 ¢y,
what aill éC. 33 grs. 20 L. of the amecoft?”

Here the firft and third numbers each confift of di- -
vers denominations, but muft be brought both into
one denomination, ¢oc. as you fee in the Operation
which followeth 5 the Anfwer is 3885, which is re--
duced into 19/, 8 5. .

. C.-qf. L lu Se- . C. ql‘s ’o,

If 3114 coft 9—9 what Will 6—3~—30 coft 2:

-4 20 4

O —

13 189 27
28 - . . a8
108 ’ o 216
27 ., $6
- 378 found: 776 pounds
. . - 189 fecond number
6984
6208 I T .
776 . *

———zle) L 5 .
378) 146664 (38(8 (19—8 "%

134 .2
3326 18
‘3024 18
' 3024 (8)s.
3024

—————

. o (©) o
weft. 8. Ifin ‘weeks I fpend 137 4d. how long
wiﬁl‘;ﬁl. 6s. laﬂ4 me at that rate ?3 4,. ’ &

" Anfwer, 2238 days equal to 6 years, 48 days, See
the Wo;k: q. ' _ ’ .

X il
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s. d. wa L s}
I 13—4 reguire 4 what will §3= 06
12 7 20
30 28 days 1066
13 T2
160 pence . C2132
1¢66 .
12792 pence
28 fecond number:
102336
25584
‘ 365)
16{0) 35817(6 (2238 (6 yerrs
- LU ] 2—'90
.. 32 | St -
—— Rem.(48) days
K v 38 .
. 32 .
- ye. davs
P ’ 61 Facit 6—48+2%
137
128

B Remains (g6)
Queft. o, Suppofe the Yearly Rent of 2 Houfe, &
Yearly Penfion, or Waécs, be 73 L. I defire to know
.how much it is per day : v
Here you are to bring the year .into days, and fay,
if 364 days require 73 L. what will onc day require?’
Now when you come to multiply 73 by 1, the pro-
dut is thefame, for 1 meither multipheth nor divi-
deth, and 73 cannot be divided by 363, . becaufe the
’ Bivifos
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Divifor is bigger than the Dividend, wherefore bring
the 73 /. into thillings, and they make 1465, which
divide by the firt number 365, and the quote is 4
fhillings for the Anfwer, as you fee in the Work.

\ dys L day
If 365——73——1
20

365) 1460 (45

i 1460 Facit 4 5. per day
©) |

Queft. 10. A Merchant bought 14 picces of Broad-
Cloth, each picce containing 28 yards, for which he
. gave after the rate ‘of 135 6 § d. per yard, now I
efire:to know how much he gaveo for the 14 pieces at
that rate ? -
Firft, Find out how manyyards are in the 14 pie-
ces, which you will do if yon multiply the 14 pieces - .
by 28 (':hc pumber of yards in a picce) and it makes
392 5 then fay, If 1 yard.coft 137 67 4. what ol .-
392 yards coft 7 * Work-as followeth, and the Anfwer
‘you will find to be 127400 half-pence, - which reduced.’; .-
make 2651, 85, 4 4. For after you have multiplied .
your fecond and third Numbers together, the produtt
5 127400, which (according to the feventh Rule)
fhould be divided by the firft number, but the firft
~ number is 1, ' which neither multiplieth nor divideth,
and therefore the Quotient or faourth number is the
fame with the produl of  the fecond and third, which
is in-half-pence, becaufe the fecond number was -fa
reduced. - Sce the Work as followeth,

-
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28
14
s
s8 :
. T yards in the 14 piccess
yd . 's @ . yds . - )
31 coft 13—64 what will 392.c0ft ? .
12 - - 32+ the fecand nmber
32 To. 1960
’3 ' : 784 '
—r 3176, -

. 163 T i 3]0 ,b..:’,:. d.
.8 . 24)137409 {330]8.(a65—8—4 .
bfpaceqas:  mo g
.o 78 33
. L ) 8 T 7'3 2 . - o
. . Eessouniil N
. IR N ) :2°°~',°-"m RS Y 2 TS
€. Lomr AQQ whmmemi o L L
N C o e (B) fbillingk
Faclt 26g): 85s 4d  Rem.(8) § pence; or 4di -

_fuef. 13, A Draper bought 420 yds of broad Cloth,..
-and gave for it after. thenrate. of: d? sqrodsk-per Ell.
Englifb, now } demand how ma ~hecpaid. for the;
wm‘e zt-‘thﬂtd'ltc -2' PRI § BTN L Ly e

Bring your.Ell into quarters, . and' your: given,yards..
jnto quarters, the Ell 15 g.quarters, and in 420 yards
are 1680 quarters, then fay, If 5.1uartcrs coft 14 5.
30 % di (or 7 farthings) what will 1680 quarters
eoft 2. Facit 250/ §.5..0.ds  Sge the Operation.

- o OLER
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' ER - Yards
I - 420
LI .4
. s grs " 1680 qr.c' .
gs S d. . . qrs
¥ §——14~=——10} ———1680
12 718
28 . 8400
| £ o 1680
—_— N 11760 .
178 d. —— s 96]0
4 §) 12012c0 (24024]0 (250 A
. “7_15_ gs . 10 | 192
) - 26‘ 482
o 20 480
- 12 48)240 (5%
p . j 1e] 230 “
p— Sppp—— .
R L 2 o (0) o Jn .
S A A .20
Fagit 240—s , —,
~ e (o).

. Quefl. 12. A Draper bought of a Merchant go pieces..
of Kerfeys, each piece containing 34 Ells Flemifh(the *
'EUl Flemifh being 3 quarters of a yard) to pay after- -
the rate of 8 5. 4 d. per Ell Englifb, I demand how"
mucl the so pieces coft him at that rate?: - .

Firft, find how many Rlls Flemifh are in the go pie-
ces by multiplying 30 by 34, the produt-is 1700, -
- which bring into quarters by 3, it makes s100 quar<
ters, then proceed, as'in the Jaft Queftion, and the
Anfwer you will find to be 102000 pence, or 423k

| ¥

Behold the Operation, as followeth.
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s d. 34
8—4 .50
, 12 —_—
—_— v 1700 I;ﬁ: Flemifh
soo d. ' - 3
8100 grs

grs d. qrs
If $——100——15100

- —— 2 io)d
- ‘ - 5) 5!u0CO(IO200]O (425!.

- s 96
10 " 6o
10 48 .
(000} j20
: 120
Facit 4281, —— -
“ . (oo)

v

.Queﬁ. 13. A Goldfmith bought a Wedge of Gold
Whlch weighed 142 302 8 pw. for the Sum of
s14/. 4s. I demand what it ftood him in per Ounce ?

. Anfwer, 6o fhillings, or 3 L S‘c the Work.

L e pw - ko s 0z
Ifry 3 e 1L v conel SRR

12 . 20 /bzllmgs 20 .

T 10284 fhillings 20 pw.

14 : 20 pw.
— . 2lo0) .

171 oz .. 3428) 205_680 (6o (3L ‘

25 6
—_— . 20468 - " 8. L
3428 pw. | e——— (c) Facité6cor ; i

() ueft.
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Luefl. 14, ?Gmccr‘ bought 4 hhds of Sugar,. each
weighing neat 6. 24rs 14 L which-coft him 2 £
8 5. 64d. per C, 1 demand the value of the 4 bhds at
that rate?” - '

Fir(t, Find the weight of the 4 bids, which you may
do by reducing the weight of one 6f them into pounds,
and multiply them by 4 (the number of bhds) and
they make 2048 /. then fay, If 1€ or 112 /. -coft
214. 85, 6d. what will 2068 L.coft ? Facit 644 4.
3d. As by the Operation. . .

C-' qu ln
6——2—14
4. . .
26
) 28
L L s d. I3 212
If 112—2—8—c6——2968 . 53
20 _ $32, ——
—_— " —— 742 1. in 1« bhd
48 $936 4 hogfheads
12 23744 — .
—— - 14840 . 2968 lin 4 bhds: ' .

102 12) 2i0) N,
48 . 112) 1727376 (15423 (128]s (634

— ML

582 Co1r2 2. 12 CEC
éc7 34 8
560 24 - 8
. C -#473' "flo'z Cs) fhillings
448 96—
Fandeaann -
257 .. o3
S, 224 6o

| #336  (3) penee
. 435" _
’c b 0 d,
0) Faitt 64—~5~3 -
: @) Ry
- JF‘-
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Ruaft. 15. A Draper hought of a Merchant 8 packs
of Cloth, each pack-containing 4 parcels, and each
parcel_xo pieces, and in each picces 26 yards, and
gave after the rate of 4/ 16s. for 6 yards; nowl
defire to know how much he gave for the whole ?
Anfwer, 6656 1. :

Firft, kiod out how many yards there were in the
8 packs, as by the following Work you will find there
are 8320 yards ; then fay, If 6 yards coft 4L 16 4
what will 8320 yards eoft, goc. .. . - =

8 pack_}
T4

-

32 paxcels’ _
10.

A 320 pléces .
yds b 8 yds 26

If 6emg—16—8320 —
" 30 96 | 1920
~ 640
v © 74880 8320 yds
¢

]

b 0 2‘0 . .
6). 798720 (13312]0 (6656 4

6 12
19 ‘ 13
a8 12
IBV R
) 18 | )
B T 7Y
6 12
12 9).
12
Rkt 6655 ()
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By this time the Cearner is (1 fuppofe) well exerci-
fed in the Practick and Theorick of the Rule of Three
-Dirett, but at his leifure he may look over the follows
‘ipg Queftions, whofe Anfiwergare given, but the ope-
:pation. purpofely omitted as a Touchftone for the
Learner, thereby to try his Ability in what hath been

!delivered in the former Rules. S

. Quefl. 16. If 241, of Rdifins coft 6 s, .6 4. what will

-18 Frails cofty each weighi‘ng Neat 3qrs 181, Aufwer,

24k 175 3d. - TR Co
. QueSt. 19, If an Qunce:of Silver be worth ¢ fhil-
lirgs, what is the pticcof' 14 Ihgats, cach Ingot weigh

ing 71, .502. 10 pow. - Anfwer, 33 L g5,
. Queft. 18, 1f a piece of Cloth coft 10/ /16 5. 84d.

1 demand how many Ells Englifh' there are in the

fame, wiidn the Ell at that rate is worth 8's. 44.?

Anfwer, 26 Ells Eng/ifbs . -+ PR

'Quefl. 19. A Faltor:bought 84 picces of Stuffs,

‘which coft him in all §37 /. 125, at g4 d, per yd.

I demand how many Yards there were in all, and

how many Ells-Englifh were - contained in"a picce 'of

the fame 2 Anfwer, 2016 Yards in all,” and 19} Ells-

“Englifh per picce. o Poes
=7 Queft. 20. ‘A Drapet bought-242 Yards-of Brdgd ' .
«cloth," which coft'tim il 254 L. 155, for 85 yatds,
-oF which he gave afrer the rate of 21 5. 4 d. per.yard;:. -
I demand how many he gave per yard™ for the remain- .-
“der 2 Anfwer, 255 104 4§ per yard. -

" Queft. 21. A Ka€tor -bought- 4 -cerfair quantity of
- .Serge and $halloon,which:togéthet cofthith 226 £ 14 5.

+ 0-d, thel quantity 'of Seige he bought was 48 yhrds,
_at 3 sy gid pér-yard, and for‘every twbyards of Serge
" he had 5 yards of Shalléon, -1-demand how" many
-yards of Shalloon he had, and .how much the Shalloon
coft him per yard 2 Anfwer, 150 yards'6f Shalloon at
1l ¥69. s-t8 d.per yards . - Ui ‘

. Quéft. 22 A Oyl-man bou%’ht‘ 3 Tun of Oyly-'which
coft him 141/, ¥4.s. and it {o checed’that it:leaked
out 8¢ gallons, but he is minded to fell it again, fo as
that he may be no lofer by it, U demand how hf:

/ ‘ mu



120 . Thefingle Rule Chap. 10
muft fell it per gallon? Anfzer, at 4s. 6378 4. ]
gﬂ”aﬂ. ;; : . N .

Quejt. 23. Bought 6 packs of Cloth, cach pack con-
tining 12 Cloths, which ac 8 5. 4d. per Edl Flemify
coft 1080 /. I demand how many yards there were 1n

_each Cloth 2 Anfwer, 27 yards in each Cloth.

Quest. 7}. A Gentleman hath 36 L per annum, and

-his Exponces are one day with another- 18 5. 10 4.

3 grs. 1 defire to know how much he layethiip at the

“‘yeassend ? Anfwer, 191 L. 35, od. v qr.

Queili-25. A Gentleman expendeth daily one day

.with ahother 275, g0 1 d. and at the years end lay-

eth up 340/, I demand how much is his Yearly In-
come 2 Anfwer, 848 1 145 424 - o -

- Quest, 26. 1f T fell 14 yards for 10l 10 5. co d.
hew many Ells Flemifh fhall 1 fell for 283/ 195 6 d.
at that rate 2 Anfwer, so43 Ells Flemifh.

. Queft. 27. 1f 1col. in-12-Moaths giin 6/ Inte-

“reft, how much will 75 /. gain in the fame time, and

at the fame rate? Anjwer, 4l. 10 5.
fxeft. 28, If 100 L. in 12 Months gain 6 L Inte-

_ reft, how much will it gain in 7 Months at that rate 2

“ Anfwer, 31 1cs. _
. . el 29, A certain Ufurer put out 75/ for 52

Months, aad reccived Principal and Intere(t 81 4., I

-.demand what rate per Cent. he reccived Intercft ! An-

" ywer, 8 L per Cent.

«

Queft. 30. A Grocer bought 2,Chefts of Sugar, the

- one weighed neat 17C. 3grs 144 at 24, 65. 8 d.

per.C. the other weighed neat 18 €. 14r:21l at 4§ d.
‘per I, which he ‘mingleth together, now-} defife ta
now how much a €. weight of this mixture is worth 2
Anfwer, 2 1. 45..3d. 23335 qrs. -
Queft. 31. TwoMen, viz. Aand B, departed both
from one place, the ofic goes Eaft, aud the other Wetft,
the one travelleth 4 miles a day, theother gmilesa

" day, how far are they diftant the ‘gth  day after theic

depactuse? Anfwer, JUMiles . . .

- T e
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weft. 32, Aflying every day 4o miles is purfied

!ﬁ&tb day,after.‘gl;’;B,” pofting go “’C :

mies 2 day, now thé Queftion isin  AMwre's Arithm,

- how'many ddys, and after how many = Chap. 7. Ex.35. .

miles 'Duv,elw{u A'be overtaken ? )

- Anfwer,” B ovettakes him'in 12 days, whea thicy have
travelled 600 miles. " :

> 'x1, The general Efe& of the Rule of Three Dirett,
is congained in the definition of the faine, that is, to
fid a foarth Number in propostion confifting of tivo
cqual Reéafons ag hath been fully thewn io all the fore-
zoi,;gﬁmmpl& L '

i ¢ fecond Effek is,by the price or value of one thing
to find the price or value of many things of like kind.
“"The third Effe® is, by the price or value of many

things to find the price of one, orby the price of ma- -
uy things (the faid price being 1) to find the price of
many things of like kind. » '

The fourth Effett is, by the price or value of many
things, to find. the price or value of many things of
like kind. ] S

* ' The fifth Effet is, thereby to reduce any Number -

.of Moneys, Weight, or Meafure, the one fost into.the’

other, as in the Rules of Reduétion contained inthe -

Eighth Chapter foregoing. Examples of its variouns’
Effe@ts have been already anfivered. S
A2. The Rule of 3 Bire& is thus proved, wix. ma- -

tiply the'firft Number by the fourth, - . ‘
and note the Produ®, then multiply 7he Proof of the
the fecond Number by the third, and * Rule of Three -
if thisprodult is equal to the produ® Diredt. .
of the firftand fourth, then the work
is rightly performed, otherwife it is erronious.
So the ficft Queftion of this Chapter (whefe An-
fwer or fourth number we found to be 18 &) is thes
preved, viz. the firft number i 4, which multiplied
by 18 (the fourth) produceth 72. And the fecond and
third numbers are 12 and 6, which multiplied toge-
ther produce 72, equal to the produét of the firft and
fourth, and therefore I conclude the work tobe r '5"'“}'
performed. G D "

)

“' . -
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Always obferving, chat if any.thing remain afters:
have divided the produét of ,th%‘fcc‘;dhddl frf:c;ﬁ
bers by the firft,” fuch remainder in_proving. the, fame
muft be added to the produ® of tlfc' firft and fourth
- Numbers, whofe Sum will be equal to the Produ® of
the fecond and third, (the fecond number being of the
fame deoomipation with the fourth, .and the firft, of

the fame denominatipn with the th'ird&;’ A
Chapfer . being |

" So the' fourth Queftion of ; thiis, Chapt
.a'%'aiq repeated, 'ig. 1f 144, of ' Tobagca coff 27 <. .
what will 4781, coft at that rate 2 Thé Anfwer (or
fourth number) was ¢46.1. ot s..104. "1 gi. ;% which
is thus proved, viz. bring the fourth namber iato far- |
things, and it makes 44249, which.roultiplied, by the
firft number 14, produceth 619488 (the fecond which
remaineth being added thercto) then. (becaufe I re-
.duce my fonrth number into farthings,) T reduce mf
fecond (vig. 27s.) into farthings, and they are 1296,
which multiplied by the thitd number 478, their pro.
dud is 619488 equal to the produ of the firft and
_fourth Numbers. Wherefore I conclude the Operation
. o be true, “Thisis an infallible way to prove the Rule
.\ of ree Direfl, and it is deduced from the 12th Seftion,
.~ of the gth Chapter of this Book. * =~ -
-+ Thus much concerning The Single' Rule of Three Di-
cze&, and I queftion not but by this time the Learner
s fufficiently qualified to refolve any Queftion -perti-
nent to this Rule, not relying upon Fraffions, or Geane-
tiical Magnitudes.  Thofe that are defirous to fee the,
Demonftration of this Rule, let them read the fixth
Chapter of (the ingenious) Mr. Kerfey’s Appendix to
. Mngate's.Atithmctick. Or the fixth Chapter ' of Mr.
Oughtred’s (incomparable) Clavis Mathematice : By
both which Authors this Rule is largely demonftrated, -
being grounded upon the 19th Prop. of the 4th, and
the 39th Prop. of the oth of Ewclid, Elem. o
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. ;’The Single Rule of Three Irt‘vcr[g," .

. 1. ™ VHE Golden Rule, or Rule of 3 Inverfe, is wheo
, ; thercare 3 Numbers given to find a fourth, in
fuch proportion to_the 3 given oumbers, fo as the 4th
proceeds from the fecond, according to the fame Rate,
Reafon, or Proportion that the firft proceeds from the
third, or the Proportion is. o ‘ ,

As the third Number is in propor- Alfled. Math.
tion to the fecond, fo is the firft to the lib. 2. cap. 14.
fourth, ~ ' o S

So if the 3 numbers given were 8, 12,and 16, and it
were required to find a fourth nymber in an inverted
proportion tothefe, I fxy, that as' 16 (the third nur-
ber) is the double of the firft Term. or number (8) fo

"muft 12 (the fecond number) be the double- of ‘the
fourth ; o will you find the fourth term or number to
- be 6. Andas inthe Ruleof 3 Direl?, you multiply the .
. fecond and third together, and divide their Produét . -
for a faurth proportional number: : ' \h ) K
2. Inthe Ruleof g Inverfe, I{W muft multiply the
fecond term by rhe firft - (or firft term by the fecond ) -
and divide the Product thereof by the tHird term,fo ¢he ..
quotient will give you the 4th term fought in an Inver-
ted Proportion. ‘The fame order being obferv'd in this
Rule, as in the Rule of 3 Diredt, for placing and difpo-
fing of the given numbers, and after your numbers are
placed ‘in order, 'that you may know whether your
Queftion be to be refolved by the Rule DireZ ot In- |
_ werfe, obferve the general Rule following.

3. When your Queftion is ftated, and your numbers
orderly difpofed, confider in the firft place whether
the fourth term or number fought, eught to be more
of lefs than the fecond term ; which you may eafily -
do: And if it is required to be tmore, or greater tham
the fecond tern}? then the leffer Extream muft be yowr
Divifory butif it require-lefs, them the biggeft Ex-

. ) G 2 . tream Fz
) ‘a 7
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tream muft be your Divifor (in this Cafe the firft and
third numbers are called Exfreams in tefpe® of the fo |
cond) and having found out your Divifor, you ma ‘
koow whether your queftion belongs to thie Rule Dy

-or Inverfe ; for if the third term be your Divifor, thes
& is Inverfe; butif the firft term beyour Divifor, then
it is a DireZ} Rule. As in the following Queftions.

Queft. 1. If 8 Labourers can do a certain picee of
wark in 12 days, in how many days will 16 Labourers
do thefame ? Anfwer, in 6 days. o
_ Having-placed the numbers according to the 6th
Rule of the 10th Chapter, I confi- . L
der that if 8 Men can finifh the lab.” days  1ab
Work in 12 days, 16 men will 8——12~~=1¢
do it in lefler (or fewer days, 8 . .
tham 12,) theréfore the bigge#  ——— _
Extream muft be the Divifor, 15) 96 (& déys
which is 16, and therefore it is the o6
Rule of 3 Irverfe, wherefore I mul- —_—
tiply the firft and fecond numbers (o)
together, viz. 8 by 12, and their  Facit 6 days

. “produdt is 96, which divided by
( 15, guotes & days for the Anfwer,- and in.fo many
~-dayl will 16 Labourers petform a picee of work, when
;- gcandoitin 1z days. T
T Queft. 2. W when the meafure (vig 4 peck) of Wheat
- toft 2 fhillings, ¢he penny Loaf weighed (according ta
the Standard, Statute, or Law of England) 8 Qunces, I |
demand how much it will weigh when the peck is
- worth 1 4, 6 d. according to the fame rate or propot-
tion 2 Anfwer, 100z, [3p.w. 8 g1, A

Having placed and reduced the given numbers accor-
ding to the 6 and 9 Rulesof the 1oth Chapter, Icon- !
fider, thatat 1s. 6 d. per peck; the peany Loaf will .
weigh more than at 24, per peck ; for as the price
decreafeth, the weight increafeth, and as the price in-
créafeth, fo the weight diminitheth, wherefore becaule |
-:}hc firft term requireth more than the fecond,the leffer

“xtream muft be the Divifor, 15, 64. or 184. and
baving finifbed the work, I find the Agfwer to be 100z,
o { B ’ : " *

- —— P —



Chapir. - of Poree Ivverfe. - 12§
23 pw. 8gr. and fo miuch will the peany Loaf wej h
w?xgn the peck of Wheat is worth 1 s.’ 6d. accordixgig
to the given rate of 8 ounces, when the peck is worth 2

" fhillings, the work is plain in the following Opcl;ltion._ .

So R & " S .
2 8 3 oee§
2 © 24 . 12
24 32 . T
. 16

e 02, P, QP
18) 192 (:o—;;'—a S _

18
(12)
Lo 20 _
18} 340 (13 pow.
a8 |
6o . g .
() - A ;
%4 - ERL Y
met——— . - e -
.24 ’
12

" 18) 144 (8 gré
. "L 144 .
mﬁ' H Sl ’ my' .
~ Quef¥: 3. How many picces of Maney or Merchandife:
at_-so;.f. per piece areto be given or rcccivedrctb:‘ngfg
pieces, the value ar price of cvery picce being 12 thii-
:%s{ Anfwer, 144, Forif 12 5. tequire 240 pieces
2o fhillings will require lefs ; thercfore the big: '
geft Extream muft be the Divifary which is the third.
outtber, ¢ye. Sce the work.. .- -

. ‘ | G; . _.ZJr,
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- s. - pieces, 5. -
I 12==240~20 - - . - -
it .
480
240 - )

Oe— -

© a]o) 2880 (144 pieces af 20 s. per pjére
2 .

~ t— ~

8 \
8
—
8
8

(@
Que8. 4. How many yards of 3 quarters broad are
- required to double, or be equal ,

in meafure to 30 yards, thatare grs——Iing——qrs .

s quarters broad ? Anfiver, 50 —-g- - 30

ya.:s:' : Forfay, If qna}tqs S ,3
. dee require 3o "yards long, — -
. hat{cngth wil\_,thrce quarters ~ " 3) 180 (s0.yds

rbroid require 2 Here I confider -
i~ that thtee quarters broad will 1s
" _#¢quire more yards than 30, for + & ww——
" the narrower the Cloth is, the - (o)

‘more in length will go to-make
equal meafure with a broader piece. .‘
Quelt. s. At the Requeft of- a Friend I. lept him

‘200 /. for 12 months, promifiag todo me the like .

- Courtefie. at my Neceffity 5 but when I came tore-
quett it of him, he copld let nic have but. 150 . now
1 defire to know how long 1. may keep this Money-
to make plenary fatisfattion for my former Kindnefs
to my Friend ? Anfwer, 16 months, I fay, If 200l
require 12 months, what will 150 . require ? 150/
will require more time than 12 months, therefore the
Iefler Extream (WiR. 150) muft be the Divifor, ‘multi-

ply -



—C.haa. I, of Thyee Isverfe. B % &
ply amd divide, and you will find the fourth inverted
Proportional to be 16, and fo many monthsT ought to
keep the 150 L. for fatisfaltion. ) ~

Queft. 6. 1f for 245, 1 hiye 1200l weight carrfed
36 miles, how many iles thajl 1800 L be carried for
thé fame Money ? ‘dnfWer, 24-miles. - '

T Quefti '*},.*-"i"j_fo.r;.’#g;;. I have 12c0/ .carried 36
miles, How many pound ‘weight fhall I have carried,
24.m':lés' for the fame Money ? Anfwér, 1800 pound
weight. : R :

,Qi(q/i. 8. If roo Workmen in 12 days finifha pisce
of ‘work or fervice, how many Workmex are fufficient

- . to do‘the fame ‘in 3 days ? Anfwer, 400 Workmen. "

Rueft. 9. A Colonel is befieged in a"Town in which
are 1600 Soldiers, ‘with ptovifion of Victuals only fod
3 months, the queftion is, how many of his Soldiers

" mutt he d,ifmifs, that his Victuals may laft the r¢main-
ing Soldiers & months?  Anfwer, goo he muft keep,
and difmifs as many. =~ 0T

- Queft. 1¢.’ If Wine ‘worth 25 A is fufficient for the

Ordinary of ‘100 Men, when the Tuin is fold for 30 L.

how many Men will the fame 20 poands worth, fuffice

when the Tun is worth 24 L. Anfwer, 123 Men. = .
Queft. 11. How much Pluthis fufficient to line a;

Cloak, which hathia it 4 yards of g uarters wide,".

when the Plafhis but’ 3 quarters wide 2. Anfwer, b3 -

yardsof 'Blufh, . - v v oot T T

" fueff. 12, How many yards ‘of Canvas that is Ell. 7
wide, will be fufficient to line 20 yards of Say, that is

. 3 quarters wide ? Anfwer, 12.yards. .

. Queft. 13. How miany yards of Mattisg that is two

foot wide, will cover a Floor that is 24 foot long, and

20 foot broad ? Anfwer, 2q0fo0t. . .
Queft. 14. ‘& Regiment of "Solfices* confifting of -

. 1000, are to have new Coats; ‘and each Coat to con-,
tain 2 yards, 2 quarters of Cloth, that is ¢ quarters
wide, and they are to be lined with Shalloon that is
-3 quarters wide, I demand how many yards of Shal-
loon ‘will line them ? Anfwer,’ 166663 quarters of

‘yards, or §166 yards: o
‘ B G‘ 4’ . o .ot R”d?.

- "“
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" Queft. 14, A Meflenger makes 2 Journey in 24 d
when the day is 12 hgnrs long, lJ dcﬁ:ey,to k:or:);:;
how many days he will go the fame when the days is
16 hours long ? Anfwer, 1n 18 days. ' .
Quefl. 16. Borrowed of my Friend 64 L. for 8
smonths, and he hath occafion another time for to bor-
row of me for 12 months, Idefire to know how much
§ muft lend to make good his former kindnefs to me ?
Anfwer, 421. 13 5. 4d. : L
4. The general E&ﬁ of the Rule of 3 Inverfe is con-
taired in the definition of the fame, that is, to find a
tourth term in a Reciprocal Proportion, “inverted te
the Proportion given. N T
- The fecond Effe®®, is by two prices, or values of
two feveral pieces of Moncy or Merchandize known,
to find how many picces of the one price is to be gi-
ven for fo many of the other. And confequently to
reduce and cxehange one fort of Money, or Merchan-
dize into another. Or contrariwife to find the price
unknown of any picce given to exchange in Reciprocal
Proportion.  « ) .. ’
_ The third Effe, is, by two differing prices of a
- gneafure of Wheat bought or fold, ‘and the weight of
- the Lgaf of Bread, made anfwerable ‘to obe of the /
_Jprices of the meafure given, to. find out the weight -
& of the fame Loaf aniwerable to the other price of
.. the, {Xid_meafure given. - -Or contrariwifc by the two_
feveral weights of the {ame prized Loaf, and the price
of the meafure of Wheat anfwerable to one of thofe”
Weights given, to find out the other -price of the
mcatgutc anfwerable to the other weight of the fame
‘Loaf, ' e - o
" The fourth Efe@, ,is, by two. lengths, and one’
| breadth of two Reftangular Planes known to findouc
. ampther breadth uaknown.. Or by two breadths and
~ one length given, to find out another length unknown.
" 1in an inverted proportion. . . |
The fifth Effe®, is, by double time and a capital
fun of money borrowed or '{eit, to find out another
 aapital fum anfwerable ta ene of the given Times
' ‘ . , . or

\‘.
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orotherwife, by two capital fims, and a time agfwer
able to one of them given to find ont a time anfwer-

dble'to the other capital fumin Reciprocal Reafon.

The fixth Effe®, is, -by two differing weights of
Carriage, and the diftance of the places in Miles or 1n
Leagues given, to find another diftance in Miles an-
fwerable to the fame price of ‘payment: Or otherwife

by two diftances in Miles, and the weight anfwera-

ble to one of the diftances (being carried for a cer-
tain price) tofind out the weight anfwerable to the
other diftance for the fame price. T
Thé feventh Effe®, is, by double Worknien, and the
time anfwerable to one “of the numbers of Workmen
given, . to find out-the time anfwerable to the other
number of Workmen,in the performance of any work or
fervice. .Or contrariwife, by double time and the work-
men anfwerable to cne of thofe times - given, to find

‘out the number of workmen anfwerable to the other -

time, “in the performance of any work or fervice.
Alfo by a double price of Provificn, and the num-

“ber of Men,..or other Creatures nourifhed for acer-,

fain time, anfwerable to one of the prices of Provifiorr

~ - given, to find out another ‘number of :Men or “pthet*

Creaturcs anfwerable to the other. price of the provi- -
fion for the-amctime.  Or vontrariwife by two gpum-

bérs of Men or other Cieatures nourifhed, and one -

pricc_of Provifion anfwerable to one of the numbers of
Creatures given, to.find out the other_price of the
fame Provifion anfwerable to the other number of
Creatuses, both being fuppofed to be nourifhed for the
fal!anc.d @, Asin the foregoing Examples is fully de~
claced. - . . .

. To prove the Operation of the Rile of 3 Inverfc, .
maltiply the third and fourth terms together, and note
their produ®t ; and multiply the ﬁrf% and fecond ¢ -

- - gether, and if their produd’is equal to the produt-

of tﬁil:d and fourth, then is the work truly wrought, .

but-if it falleth out ctherwife, then it iserronequs..

As in the firft Queftion of this Chapter, 16 (thé -

thicd mvmber) being multiplied by 6 (the f 'ur_ch'aum&tn: .
: G <" . -

1

;
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the produc is 96, and the produ®t of 8 (the firft

numbes ) multiplied by 12 (the fecond number) is o6,

,;qua‘l ’t)o the firft product, which proves. the work to
e nght. . S ,

And Note, that if in Divifion any thing remain, _
fuch remainder muft be added to the produ of the -
third and fourth terms, and if the Sum be equal to the
produtt of the firft and fecond (the homogeneal terms
being of opne degomination) the work is right.

/. CHAEP XIL
, The Double Rule of Three Dirett.

_\A}E have already delivered the Rules. of Single
" . Priportion, and we come -now to lay down the.
Rulesof Plural Proporttm. - = .

) 8, Plural Proportion, is when mere Operations-in the
Rule of Three thun one, are required before a Solu- .

- tion can be given to the Queftioa propounded. - There-

. fore !» Quettions that rcquire Plurality in Proportion,

_~thercarc always given more than 3 Numbers.

i, 3 When there are given g numbers; and a fixth is
\\ fequtrced in proportion thereunto, ther this fixth pro-
portion is faid to be found out by the double Rule of
&bree, asio the Queftion followiag, vir. .
H 100/ in 12 Months gain 6 L Intereft, how much
will 75 L. gain in 9 months ?' o,

. 3. Queftions in the doable Rule of Three may be re-
folved either by two fingle Rules of Three, or by one
fingle Rule of Three, compounded of the five given
Numbers: - : ' )

4 The donble Rule of Three is either Dire&, or clfe
Irverfe, . ) ' '
3. The double Rule of Three Direll, is, when vato g

. @iven numbers, a fixth propsrtional may be found out

by two fingle Rules of Three Direét. :
€. The five given Numbers in the dowble .Rm;: of
Oz Three
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Three confift of 2 parts, iz, Firft, a Suppofition, and
Secondly, of a Démand; the Suppofition is contained

-in’the three firft of the five given Numbers, and the

Demand lics in the two laft; as in the kxample of
the fecond Rule of this Chapter, ‘viz. If 100L.in 12
moanths gain 6 /. Intereft, what will 75/ gainin g
months? Here the, Sué)poﬁtion is exprefled in 100, 12,
and 6; for it is faidy if (or fuppofe) 100/l ing2
months gain 6 /. Jntereft, and the Demand lyeth in -

"7sand 95 for it is demanded “how much 7¢ 1. .will

gain in 9 months? Y

7. When your Queftion is ftated, 'the next thing .
will be to difpofe of the given Numbersin due order<
and place, as a preparative for Réfolution ; which .
that you may do, Firft, obferve which of the given
Numbers_in the Suppofition is of the fame Denomina-
tion with the Number required, for that muft be the.
fecond number (in the firft operation) of the fingle Rule
of 3,-and one of theother Numbers in'the Suppofi-.

. tion (it matters not which) muft be the firft Number, .

and that Number in the Demand which is of the fame
Penomination with the firft, muft be the-third number,
which’ three Numbers being thus placed, wilt make one-"

- perfet Queftion in the fingle'Rule of Three, , asfn the *

forementioned Example :* Firft, T confider thatthe .
Number required in the Queflion is the Intereft or:-:
Gain of 74 L. therefore that number in the Suppofitien -
which hath the farse name (viz. 6 /. which is-the In..
tereft or Gain of 100 /) muft be. the:

fecond Number in the firft Operation, 100~~Gw—93-
and ‘either 100 or ‘12’ (it matters pot -

. which) muft' be the firfk Number 5" but-I will-take -

100, and then for the third Number, I put that Num-
bef in the Demand which hath the fame-Denomina-
tion with 1ce,” which is- 9¢, (for they both fignifis

- pounds principal) and then the Numbers will fland as

you fcve 1a-the Margent..
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But if 1 had for the firft aumber put the other smrmn-
ber in the Suppofition, wviz. 12, which fignifieth 12
monchs, then the thicd number mut ;
Lave been 9, which is that nembey 12—’ ~——g
in the Demand which hath the fame ' e
Denomination with the firft, viz. ¢ nonths, and thew
thcy will ftand as in the Margent,

There yet remain two aumbers to be difpofed of, and -
thofe are, enein the Suppofition, o
and aaother in the Demand 5 that 100=e—§——F35
which jsef the Suppofition I place , 12 e
undec the firft of the three num-- - J
#¢ts, and the other which is in the - Orthws,
Demand § place under the third ' '
number, aid then 2 of thetermsin  12=——6—= o
the Suppofition will ftand (one 1co s
over the other) in the firft place, . - - -
and the ¢ terms jn the Demand will fland (one over
the other) in'the third place, as in the Margent. -

8. Having difpofed, or ordered the numbers given
according to the laft Rule, we may proceed toa refo-
Jution, asd firft, I work. with the thrce appermofi®
numbers, which according to the firft difpofition are

.. 10,6, and 75, which i8 as much as to faI', i 1c0 /.

"'\-'kcqui@bé £. (intereft) how much will 75 4. require ?
which'by the third Rule of the cleventh Chapter I
find to be Direlf, and by the 7th and 8th Rules of the
toth Chapter, 1 find the fourth Propertienal Number to
be 4/ 105 fo that by the foregoing fmfl: Queftian I
have difcovered how.much Intereft-7¢ . will gainin
12 months, the operation whercof followeth on the left
hand under the letter 4; and having difcovered how
much 7¢ 1. will gain in 12 months, we may by ano-
ther queftion eafily difcover how much it will gain in
o months, for this fourth.number (thus found) I'put in
the middle between the two loweft numbers of the
five, after they are placed according to the feventh
Rule of this Chapter 3 and then it will be a fecond
gumber, 1 another Queftion in the Rule of Three,

m. L s m -
*he numbers being 13—4—~10—9 the firft and tined
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numbers being of one Deomination, vit, both months,
-and may be thusexprefled, If 12 months require 4 2
* Jo s Intereft, what will o moaths require ?; And by
the third Rule of the 11th Chapter 1 find it. to-be the
DireftRule, and by working according to the dire@ions
laid down in the 7, 8, 3nd g Rules of the 10th Chap-
ter, 1 find the fourth. Proportional number to the laft
- fingle Queftiontobe 03 . 07 5. o6 4. which is the 6th
Proporsional iumber to the ¢ given mumbers, and is the:
Anfwer to the general Queftion.. The work of the
haft fingle Queftion B exprefled on the right fide of
the page under the letter B, as followeth, Ll

: 10Qe=—= (e ¢
A 12 *9 B
L L Ly Then fay, - -

Jf FOO e memrrg { 10, L S m.
¢ 7 I i g—10m—i9
- 20 '

" —
\

30 |0 e——
42 ' -90 fhillings
) Set— 'o [ ’2 B N -
" 1]e0) 4lso(4e=10 | = m— . _ .’
B . M 180. . v
-'i--‘. LT ’ '. \ -9—0—— ' i
Rem. (30) 1080 pence”
Mnlt. 20 -}

. 9 . ]
. ] . wwmemes 12) 20 L s de
1]oo) 1000 (105 | 12) 9720(8l?(g 7(3~7~—6

. TO6" 72 e
-l ’. : Se e —--\(7 ;.)..
Facit g——)o | 12 9o
- 12 84 . 4

S Sn——

() (6) pence
L. s d

- Facit g6 %o
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So that, by the foregaing Operation I conclude that
if 100/, in 12 months gaia 6 L. Interef, 75 L will gain

335, 6d..in 9 monthsaftef.the fawe fate,; ., -

. TheAnf{wer would have begathe fane - .. ;. |

if the < givet numbers had beenordered  ram~$—g

acoording to the fecond ‘method, wiz.as 100 - g3

you fee in the Margent. . , . . "

Forfirft, I fay, If 12 months gain 6 /. what will o
monthsgain? This Queftion I find to be Dired by the
Rd Rule of .the 11#h Chapter, and by the 7¢) and 8th-
. Rules of th¢;rcth Chapter, 1 find the fongth propor-

* tional Number to thefe three to.be 4 vo's. ,

* Thus have I found out what is ghe Intereft of 100/
for g months, and I am. now tofind the Iatereft of
75k for 9 months s to effe& which, I make this 4th
pumber (found.as before) to be .my fecond number

, in the mext Queftion, and fay, If -10c L require 4 L
10 s. what-will 75 I, require:? This Queftion I find
by thc faid third Rale of the hath Chapter)- to be
Direél, and by the faid 5th, 8th, and oth Rules of the
10th Chapt;r, I find the Anfwer to be as before, wiz

l. 7s.64d. : . ' : -

3 leis Rule hath been fufficiently. explained by the
fofegoing Example, fo that the Learner may be able
to refolve the following (or-any pther) Quefiioss per-

.tihent to the double Rule” of 3-Diyelf, whofe. Anfwers
are there given, but the Operation purpofely omitted
to try the Learsier’s ability in the knowledge of what
hath been before delivered. 4 oo

- Queft.2." A fecond Eximple in thisBule may be as
followeth, wig. A Carrier receiving 42 fhillings for the
Carriage of 300 weight 1 ¢o miics, I demand how much
he ought to receive for the Carriage of 7 C. 3.4rs. 14 1.
so miles at that rate 2 Anfwer, 36 s, 9 d.

Quedt. 37 A Regiment of 936 Soldiers eat up 3s1-
quarters of Wheat in 168 days, I demand how many
quarters of Whedt 11232 Soldiegs will eat in 56 days-
at that rate ? Anfwer, 14c4 qrs. -

. Quet. 4. If 40 Acres of Grafs be mowed by 8- Men.
in 7 days, how many Acres fhall be mowed by 24 Men .
fn-28days? Anfwer, 480 Acres. . Quefl.
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" Queft. s, 1f 48 buthels of Corn (or other Seed) yicld
¢76 bufhels in 1 year, how much will 240 bulhels
yield in 6 years at that rate 2 That is to fay, if there

were fowed 240 bufhels cvery one: of the 6° years 2

Anfwer, 17280 bufhels. .

Queft. 6. 1f 40 thillings s the Wages of 8 Men for
s days, what fhall be the Wages of 32 Men_for 24
days ¥ Anfwer, 768 (hillings, or gs L 8s.

- Queft. 7. 1t 14 Horfes cat ¢6 bufhels of Provender
in 16 days, how many buthels will 20 Horfes cat in 24
“days ? Anfwer, 120 bufhels. ' o

© Queft. 8. If 8 Cannons in one day fpegd 48 barrels

of Powder, I demand how many barrelS 24 Cannons’

will fpend in 12 days at that rate? Anfwer, 1728
barrels. s ' L
- Queft. 9. If in a Family, _confifting of 9 perfons,
there are drunk out 2 Kilderkias of Beer in 12 days,
how many Kilderkins will there be drunk out in 8 days
. by another Family confifting of 14 perfons ? Anfwer,
. 48 Gallons, or 2 Kilderkins and 12 Gallons, )
Queft, 10. As Ulurer put 75J. outto receive Intereft
for the fame, and when it had continued ¢ months, he
reccived for. Principal and Intereft 78/ 95 64. 1
~demand at what rate per Cent. per Annim, he received
Intereft ? Anfwer, at 6 L per Cent. per Annum. ,

 CHAP XL
- The denble Rule of Three Inverfe.

1. THE double Rule of‘ 3 Inverfe; is, when a Queftion

in the dauble Rule of 3 is refolved by 2 fingle
Rulesof 3, and one of thofe fingle Rules falls out ta

becInverfe, or requires a fourth npmber in Proportian -

Reciprocal- (fot both the Queftions are never Fnverfe.)
2. I all Queftions of the Doable Rulc of 3 (as well
Pruerfe-as Diredf) you are in the difpofing of tg?:u’x
. - N N h

et
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given numb&s) to obferve the 7th Rule of the rae#
Chapter, and in refolving of it by two fingle Rules,

‘obferve to make choice of your -numbers for the firft

and fecond fingle Queftions according to the directions
given in the eighth Rule of the fame Chapter, as in
the Example following, %iz, - -

Queft. 1. If 100 L. Principal in 12 months gain 6 1.
Intereft, what Principal will gain 3/ 75. 64, in g
months 2_ : -

-This Queftion is an Taverfion of the firft Queftion of
the 12th Chapter, and may ferve for a proof thereof.

In order 2o a Refolution, I difpofe of the g given

numbers according to the 7th Rule of the laft Chapter, |

apd being fo di{pofed, will ftand as followeth.

12 ,°v 9 ' -
6. ‘ - L.s d
S 370
Or thus, ’
» I s d.
6 100 3—p—5 . °
12 ’ 9. -

) - o

< . ' g
- Here obferve, that according to the eighth Rule ¥f

the twelfth Chapter, the firft Queftion, if you take it
from the g iumbers (a5 they are ordered or placed

firft) will be, If 12 months require 100 /. principal,
what will 9 months require to make the fame -Inte-’
re®t ? This gaccording .to the third Rule of the 11th
Chapter) is Inverfe, and the anfwer will be found (lz
the 2d Rule of the-11th Chapter)to be ltggl. 6s. 84
the fecond.queftion then wiﬁ be, If 6 /. Intereft re-
quire 133L:6s. 8 d. principal, how much .principal
will 3L 7 4.. 6 d. require ? This is a dire® Rule, and
the e;:xfwer in & dire® propution is 75 L. See.the -
Waork, o

Fidt -
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' . FiftIgy,- |

I, L m.
If 12mmee 100y

) T 12 o
’ — ) s, d.

9) 1200 (133—6—8

9)7a (8d.. Vo
72 I

@
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“Thc'u'lfay,

L P S ]
I 6———133——6—8—3——7——6
240 . 20 ' ’ .20
1440 d. 2666 T 6y

2 12
< os3¢0 0 140,
2666 . 6y.
32c00 .- 8io0d.
- 810-
320000 ‘ .
246 :

S—— ——— 2410

144]0) 292000|0 (18c0jo (7 1.

144 168 C N

il;g 126 ) :

1182 120 4 A
. © () '

* So that by the foregoing Work I find that if 6 /,/In-
tereft be gained by 1col, in 12 months, 3L 75 64d.
will be gained by 7 L in o months," ,

But i? the refolution had been foynd out by the
Numbers as they arc ranked in the fecond place, then
the fecond Queftion in the fingle Rule would have-been
Inverfe, and the firft Queftion Diref, and the conclu-
fion the fame with the firft method, vig. 75 L

Quet. 2. If a Regiment confifting of 936 Seldiers
can eat up 31 quarters of Wheat in- 168 days;, how
many Soldiers will eat up 1404 quarters'in g6 days at
that rate ¢ Anfwer, 11232 Soldiers,

Queft. 3. If 12 Students in 8 Weeks fpend 48 . I

demand how many Students will {pend 288 / in 18
Weeks 2 Anfwer, 32 Stydents. : Queft.

) L .

|
|
|
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" Queft. 4. If 48 L. ferve 12 Students 8 Weeks, how
many Wecks will 288 /. ferve 4 Students 2 Anfwer,
144 Wecks. _ ‘ S
Queft. s, 1f when the bufhel of Wheat coft 3 5. 4 4.
the penny Loaf weigheth 12 ounces,” I demand .the
weight of the Loaf worth ¢ d. when the bufhel coft
20 5. ? Anfwer, 36 ounces. . . g
Queft. 6. If 48 Pioneers id 12 days caft a Trench
yards long, how many Pioncers will caft a Trench
168 yards long in 16 days ? Anfwer, 22 Pioneers.

Rueft. 9. If 12 . wejght being carried 100 milks

coft sl 12+, I defire to know how many C. weight

may be carried 150 miles for 12 L 125, at that rate -

Anfwer, 18 C. . L
© LQue§t. 8. If when Wiae is worth 30/ per Tun, 20
ds worth is fufficient for the crdinary of 100 Men,

w many Men will 4 pounds worth fuffice when it is
worth 24 1. per Bun ? Arfwer, 2 Men. . ..~ .
 Queft, g, If 6 Men, in 24 daysmow 72 Acses, ig hom
many days will 8 Mea mow 2y Acreh, 2 dnfecty in, ¢
ays.. Lo LT T
Queft. 10. If when the Tun of Wine is worth-30 L
100 Mcn Will be fatisfied with 20/ wcrth, 1 defire
to know what the Tun is . worth when 4! worth wjll
fatisfic 25 men at the fame rate ? Anfwer, 24 [. per Tun.
' - ) . 2

g T

. _CHAP XV
“The Rule of Three compofed of five Nimbers,
l.T l‘:}E Rale of Three Campafed, 15, whén Que-’

ions (wherein there are s pumbers given to
find a 6th in proportion thereunto) are refolved by one
fingle Rule of 3 compofed of the s given numbers.

2. When Queftions may be performed by the don-
ble Rule of 3 Dire, and it is required to refolve them
by the Rule of 3 compofed, (firft order or rank yoyr.
Numbers according to the 7th Rule of the ratiy Chap-
ter, then) - . The

-

48
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' Toe Ruleiw, - .

Multiply the Terms orﬁ &Num‘bcrs) that fland one

over the other, in the firf & , the one by the
other, and make their produt’ the fitft Term in the
Rule of Three Diret, then maltiply the Terms that

ftand one ovey the other, in the third place, and place

tbcier{})rodu& for the third term in the Rule of Three
Dirett, and put the middle term of the three -
moft for a fecond term 3 then having found a fourth
proportional, dire& to théfe three, this fousth pre-

portional fo found, fhall be the Anfwer required.
~ So the firft Queftion of the 12th Chapter being pro-
pofed, viz. If 100 /. in 12 months gain 6 L Intereft;
“what will 75 & gainin 9 months ? The Numbers being

ranked (or placed) as is theredirefted and done..
- Then 1 multiply the two firft terms, 100 and 12,
the ene by the other, and their produt is 1200 ( for.
the firm term3) then ,!;‘malﬁpfy '(Re_.two laft terms
75 and g together, and-their produtt is 57r5,.~for the
third term. Then I fay, as1300 isto 6, 015674 to
the Anfiver, which by- the Bule of Three Diret will

" be found tobe 3/ 75, &d. as was before found,
3. But if the Queftion be to be- anfwered by the.

... . double Rule of Three Inverfe, then (having placed”

_the five given terms as before) maltiply the lower-

" moft term of the firft place, by the uppermoft term
of the third place, and put the produtt for the firft
term ; then multiply the uppermoft term of the
firft place, by the lowermoft term of the third place,
and put the produtt for the third: term, and put the
fecond term of the threc higheft Numbers for the
middle term to thofe two, then if the inverfe propor?
tion is found in the uppermoft three numbers, the 4th
proportional Dirett te thefe three fhall be the anfiver «
fo the firft Queftion of the 13th Chapter being flated,
wiz. Ifa 100 L Principal in 12 months gain 6/ Inte-

reft, what Principal will gain 3/ 7s. 64, in 9 months?

State the Nurnbers as is there diretted- in the firft or-

dﬂ' Vi(‘ : s
o ‘ AR 1

\
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n L ‘M |
12100 4 ’ ‘
. I." : ’t B 1Y l{. *

then reduce the §2. and 3 I, 7. § d. into pence, the

& L is1430d. and 34 95 64d. is 810 4. thenmul-
tiply 1440 b{ 9, the produ&t is 12960 for the firft.
term in the Rule of Three Diraft, and multiply 210
by 13, the produdt is 9720 for the third term; then
1 fay, As lzmis to 100 L. fo is 9720 tothe Anfwer,

wig, 741 as before. But if the terms had been placed .
after the fecopd order, viz. . | .
"—’o‘ - : lo . ,., :'~l-~ S l.
| e IO e 3 ] §
M oA oM
B ¢ T 9,

théen the Inverfe Proportion is found in the loweft
Numbers, and having compofed the Numbers for a.
Afingle Rule of Three as in the fecond Rule foregoing,
‘then the Anfwer muft be found by a fingle Rule of
Three Inverfe 3 for here it falls out to multiply 8ao
by 13 for the firft Number, and 1440 by 9,%r the .
third Number, and then ‘'you muft iy, As 9720 isto
100l fois 12960 to the Anfwer, which by.Inverfe
‘Proportion will be found to be 95 /. as before, -
The Queftions in the 1ath and 13th Chapters may
ferve for thy farther Experience. - . ;

CHA P. XV.
: Siﬂglc, Feflow]hip...

LY ELLOWSHIP is that Rule of Plural’
Proportion, whereby we ballance Accompts de-
‘ - P - pendifg

-
-

.
Pl
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_pending between divers Perfons haviag put together
a general Stock, fo that they may every Man haye his
proportiopal part of Gain, or fuftain’his proportional
part of Lofs. : .
2. The Ru'e of Fellowfhip is either fingle, or it is
double. ..o L ’ .

" 3. The fingle Ruleis when the Stocks propounded
arc finglé Numbers wirﬂiqwn‘a\p'y; fefpedt or relation to
time, each Partner cantinging hys- Mobgy. in Stock’ for
the fametige. . 50T 0 LT T

‘4. In thié fidgl¢ Rile of. Fellow(hip, the proportion
is as the whble Stock of all'the Partners is in propor-
tion’ to the totaf Gain of Lofs, fo is'cach Man’s parti-
calar fhare in the Stock, to'his parficular fhare'in the
Gain or Lofs. Therefore take the Total of all the
Stocks for the firft Ternd in the Rule of Three, and the
who'e Gain-or Lofs for the fecond Term, and the par-
ticular Stock of any one of the Partners for the third

Term, then multiply and divide accordisg to the ¢th

Rule of the oth Chapter, and the 4th proportional

Number ‘is the particylar Lofi. or 'Gaia of him whofe

Stock you' made’ your fecond mimber, whercfore re-

peat the Rple of Three as often as there ate particalar

Stocks, or Partners in the queftion, and the 4th Terms

rdduced upon the feveral Operations are the refpective

&in or Lofs of thofe particular Stocks given ; asin:

¢he Examples following,

Queft. 1. Two Peffons, viz. ‘A and B, bought a Tun
of Wine for 20 /. of which A paid 12 L."and B paid 8 /.
and they gained in the Sale thereof ¢ 2. now I demaad
cach Maus fhare in the Gains according to his Stock ?

Firfty Ifind the Sum of their Stocks, by adding.
them together, wviz, 12/ and 81, -

which are 20/ then accordirgto . 12
this Rule, 'I fay firft, -If 20 L (the "8
Sum of their- Stocks) require ¢ 2 —
the total Gain, how much will 12 L “20l

- (the Stock of A) require ? Multi-

ply and Divide by the 7th Rule of the ninth Chap- -

ter, and the Anfwer is 34 for the fhare of A inthe
: N S ; ' gains 3

- o . NG
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gains 3 then again Ifay, If 20 L require ¢ what
will i . require? The Anfwér is 2 /. ‘which is the'gaia’
‘of B. 'So 1 canclude that the fhate‘of A'in the giti
is 3" and the fhare of Bin the ain is 24 which in
allisgk -~ o0 T
\,.' B ‘]o . l- ¢ " ’. ‘
- b" 20=—5——12

RETI

20) 6o (31
6o -, Co
Aol
’ L 1.,, Xv-,'
. If zo-——.;.—"-—a\
R TR N v8 ). C -
‘30) g0 (24
" Queft. 2. Three Merchants, wiz. A, B, and C, enter
wpon a joint Adventure, Alput into the common ftock’
-98L Bputin 117/ and'Cpurin 234 and they find
(when they make up their Aocompts) that they have |
- gained in all 264 /. now I defire’ to know each Maps
particular fhare io the gains 7 o ) B
Firft,1 add their particular ftocks to- ~L -

gether, .and their Sum 'is 429 L. then 78
“fay, If 420 L gain 264 L, ‘what will 98 2 117
gain ? and'whdt 1177 and what will 234

234 L. (the Stacks of A, B, and'C,) —_—

gain? Work by three feveral Rules of 3, Sum 429
and you will fiad that — ' :

' Lo
o “CA) . (48
: The Gainof <B> is < 72
e L€ (rae
P . P B P !
b Sum 264

N Ql‘eﬂw
i
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' Rueft. 3. Four Partners, vig. A, B, C, and D, be—

tiveen them builc a Ship which coft 17304 of which
Apaid345L Bgigl C6g2 L and D173 L -amd her
Freight for a certain Yoyage is 370 L. which is due to
the Owners or Builders, I demand cach Man’s (hare
therein according to his Charge in buildiog her.

'.M"Qo" !

Sum 370

Quelt. 4. A, B, and C, enter Partner(hip for a cer-
tain time, A put.into the common ftock J64 I. Bput
'in 482/, Cputin goo L-and they gained 867 L. now
1.demand each Man’s fhare in the Gain proportionable
. to his Stock. S

Anfwer,
L, s d »
.~ . A (azq—og—3{i3
oo B J310—09—sry%y
\ C (322--01—3:$}%

Siim 867==0e=0

. To prove the Rule of Single Fellow(bip, add each

, Man’s particular Gain or Lofs toge-

The Proof of the ther, and if the total Sum is equal

Rule of Single fo the general Gain or Lofs, then

Fellowfhip. s the Work: rightly performed ,

: but otherwife it is Erronious. Ex-

.ample, In the firft QueRion of this Chapter, the Ar-

" fwer was that the Gain of A was 3 /. and the Gain of B

2 L. which added together make s /. cyual to the to-
tal Gaia given, ' ,

ﬁ.

|

/

i
3
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Chap.16. .. Dosble Fehlowhip, 143

. Tfin finding out the particidar Sheves of the fevera!
" Paitners, any thing remain after Divifion is -ended,
fuch remainders muft be added together, (they be-
ing all Fra&tions of the fame denomination) and theis
fum divided by the common Divifor in ¢gch Queftion
(viz. the total Rock) and the quotient add -to. the par-
ticular Gains, and then if the total Sum is equal to the
total Gain the work is right, othepwife npt, oo
&s in the fourth %t:eﬂlon, ‘the remaindecs were 354,
62, and 930, which gdded together make 1346,
which divided by 1346, (the fum of their Stacks )
/the Quotient is 1 d. which I add to- the pence, ¢oc.
and the fum of their fhares is 867 L equal to the totak
Gain; wherefore I conclude the werk 15 right.

vl

’

S0 L CHAPR XVL T

..+ Double Fellowfbip. - . . -
1. T)Ouble Fellowthip is when feveral Perfons enter ™
K into Partnerfbip for unequal time, thatis, -
- when every Man’s particular Stock hath.relation to a
particular Time. . =~ . . - LAY
" 2. In.the doyhle Rule of Fellowthip; multiply czaj
particular Stock by its refpe@ive time, and having ad-,
. ded the feveral produdts together make their Tym the
fielt mumber (or term) in the Rule of 3, and the total
gain or lofs the fecond number; and the produt of any-
ones particular Stock by his time, the third term, and,
~ the, 4th mumber in proportion thereunto: ié his par.icular
gain or lofs, whofe produ& of Stock.and Time is yony,
thicd number. | - . N T
Then repeat (as.in Single Fellowthip) the Rude of
3. as offen as there are Produdts or (Partmers). a
rEh; 41;rm; thereby invented are-the aumbers pequired.;
Lxample. P T
_Quef. 1. Aand Beater Partnexfbip, A -pu.in go.ke -
for-3 months, Bputin 75 & fo:?Pmondf: and they ,
e CUH DT e

bd I



146 Double Fellowfhip. Chap.- 16
gained 701 noiv. I' demand: cich 'Malfy fhare iy ‘the
gains, propertionable to his flock and time?  Anfiver,
A 20/, B0/, . g R T
To refolve this Queftion, I firft multiply the Stock

-of A, (Uz. g4od.) by its time : )
(3 months) and the Produ® js - 1. L -
820, then I multiply theStock . 40 73

of B by its time {viz-75 by 4%~ I R
and it produceth 300, whith: D L

-add -to the Produ& of A his A’ i20, B"gé‘&i E

Stock and Time, and ‘thefim ™~ ~ *." " 1%0 -
is 430. Then by the Rule of | —
g Dire&®, I fay, Ad 420 (the ° ' -Sum 420
‘Sum of the Produds) istdq0 - -

(the total gain) fo is 12c (the produttof A his Stock
and time ) to 20 7 (the fhare of A in the gaims) "and fo
is 30 (the produ@®.of B his Stock and time) “to so.
(the fhare of B m the gains.)' And fo much ovght each
:to have for his fhare. ’ N
. Rueft.2. A,B and C, make a Stock for 12 Montbhs,
" 4 putin atfirft 364/ and 4 Months after that he put
.. in4ol. B put inat firft 408 L and ‘at the ¢ ﬂ
.~ Months he took out 86-L. C put in‘at *firft 1484, #n
3 Months after-he put in"86 X /more, and s Months
after that he put in 1004 more, and atthe-end of 12
:Months their gain is found to be 14364, I defire to
know each Man’s hare in the gains according to his
" Stock andtime 2. ’ -

Firft, 1confider that the whole tifne'of their Part-
nerthip is 12 Months. Then I proceed tofind out the
Jeveral produdts oi-Stock and Time as followeth.

- Ahadat firft 3641 for ¢ months,} ¢
wherefore their prodo& is . 459 -
- Thenheput in 4o 4, which with the ’
firft Sam makes'4o4 I, which contin:e 233
od- the remainder-of the time, viz. 8¢ 3°3%
mogiths, and their produét is ——
. The Sam of the produtts of the Stock} 4688
«mf Tiheof Ads B .
vy . B . “_—-——-
o -~ . 8 h‘f‘

s



Chap,16. - Dowble Fellenfhip. 47;
.B had 408 Lin 7. months, whofe’ '

roduttis R S
Pf\And then todk oyt 867 therefore hey b A
left it Stock 322/,which éontibued the (< " " '
reft of thie time,viz. five months,whofe 1615

rodutis - ‘ — s

The fum of the produ@softhe Stocky ~ * . "
and Time of B is .- 4466

C put in 148 /. for 3 months,whofe 7 .
prodsgt beidg multiplied i8 . © 444
Then he putin 86 % which addedy
to the firft, (viz. 148) makes 234 L .
which lay in Stock § Months,their pro- 1170 -
dutt is , AR . '
. Then he put in 1co /. more, fo thep

he had m ftock 334/ which continued { "
the remainder~ of the time, (vit. 43 |~ 1336
months)which multipli'd together pro-( ' ™

~.” The Sam of the produtt df th: Mo-

ney and TimeofCis ‘\_} 2750 .

: B = i 4466
LTLA 4688

. : - T . . - L - ]
The Total Sum of ail the produft?.’ xzu-:;?

Then 1 fay, as 12104  to 1436 (the total gaih) (o
is 46}‘88 ::thc thare of A in the %aiiis,‘ ¢oc. go on s
\n the fpregoing Examples, and you will find theic
lharcsin;l\:eg gain to be as ft,)IIchtg,'"QI{. L

. is

© Anfwer, VL
S U (R S AN
. A) Cgy6—03mg 2002 -
The fhare of"§3§ is §5§9‘.",'5‘J9;§7"3§ v
N O N S i i B 2 A
) Sum 1436mmicimg oo T
W » B3 o - Rueft.

|



148 . Aligation Medidl. Chap.17.
Quefl. 3. Three Grafiers, A, B, and G, take 2 picce
of Ground for 46 1. 10s. in which A put.in 12 Oxen
for 8 months, B put in 16 Oxen for ¢ month;,.and C
ﬁ'n" Oxen for 4 months, now the queftionis, what
each Man pay of the 46l s0s. forhis fhareiin
that charge? . : )

. dinfwer,

- | A

K) . . (18—o0

Bp thall pay & 15—o0
cy ,J13—I10

. - - 46—10.

3. The proof of this ‘Rule {5 the fame with that of
" Single F ip, laid down in the sth Rule of the sth
Chapter; and notethat, ~ . ' \

. If alofs be fuftaived inftead of gain among Part-
aers, every Man’s_fhase, to be born in the lofs is to be
found after the fame method as their gain, whether
.- their 8tocks be for equal or unequal time. -

SN i

.. CH-AP XVIL
- idll{g}i-tian Medinl.‘ .

o HE Rule.of Alligation is that Rule in eﬂgﬂ!
- L propostion, by which we refolve Quettiors,
whereia is 2 compofition or mixryre of divers finples,
;ulfo it is ufefal af‘n the c:mpoﬁtiom Mgedicines both
of quantity, quality, and pplce. ~And its fipecigs are
tw,o? vig. tl{kgnl : Alfclg\y:te.’ L l:;m: L
" 2. Alligation. Medjal iv whed having the fevexal .
quantitics and prices of feveral fimples propounded, -
we difcover the mean price or rate of any quaatity of
the mixture compounded of thofe fimples, and the pio-
POSLion i3, oL S ,~~

-

LN (-
/

C o~



Chap. 19.  Alligation Medial. - - 139
.- As the fum of the fimples to be mingled i to the
- gotal value of all the fimples, fo is any part or quantity
of the compofition or mixture  to its mean Rate or
Price. T :
" - ueft. 5. A Farmer- mingleth 20 bufhels.of Wheat at
& s. perbuthel, and 36 bufhels of Rye at#":'. per buftiel,
with 40 bufhels of Barley, ‘at 2 5. per bufhel, now’l de-
fire to know what one bufhel of that mixtare is worth ?
To refolve this Qg:ﬂioh'idd together the- given
quaatities, and alfo their values, which is 96 buthels,
. whofe total valueis 14/ 8 » as appeareth- by. the
Work follewing 5. for, L
- LIy [ . . o &
20 ~of Wheat. at § s. per Bufbel, i g——o
. 36 -of Rye at'3 5. per szél, s ¢—8
- 40 of Barley at 2 s. per Bufbel, i 470

C TheSamof ) . .. .. . - tm——
the given > 96, and their value # ————w——14—8
guansities i o ok T

s Then fay h{}theﬁ(ule of 3 Dire®, If 96 buthels coft
(or is worth) 13 /. &4 whatis r buthel worth 2 - .

B

b Lo s bufbe

gt —r, . 2y
. ° / "——' vi ',ﬂ",‘ U ',;
' §6) 288 '(3s. :
| 388 | T T
- === Fucit, 35. per Bufbel.
.. (O)” , . N

. Queft.’3. A Vintner mingleth. 1.5:Gallohs-of Canarv
_at 8s. per Gallon, with 20 Gallons of Malagd at 75.°4d.
per Gallon, with'to Gallons of Sherry at 6s. 84. per
‘Gallon,and 24 Gallons of White-wine at 4s. per Gallon.

. now I demand what a Gallos of that mikture is worth ?
. -~ Work as in the laft Que‘ﬂionk and you will find the
YA .
| Anfwer to\lr:é: ady zqrsﬂ.,;- _ et



‘Yo Aligation Alternare.  -Chap.18.
. Queft. 3: A Grocer hath mingled 3 C.of Sugar at

46 5. per G, with 3 C. of Sugarat 3 1. 14s. 82. per
€. and with 6 €. at 1 L. 17 5. o4 d. per C. I defire to
know the price of an hundred weight of that mixture 2
dAnfwer, 3 1. 11 5. 4 4d. . :
"* 3. The proof of this Operation “is by the price of
. 7 anyquantity of the mixtare to find out
I¥e Proof of the total value of the whole compofiti-
MAllig. Medial. om, and if it isequal to the total value
o 7 ofthefeveral fimples, the work is right,
otherwife riot, - As in the firft Example, the anfwer
to the queftion was that 3s. is the price of one bufhel,
“whetefore, I fay by the Rule of Proportion, if 1 bufhel
‘e 3 fhiflings, what 15 o6 bufhels 2. Anfwer, 14/, 8.
whiith is the total value of the feveral fimples, where-
fore the Work is right. , :

.

S S T SR TRN o

CGHAP XVEL . -
Aligation Ahernage, . 2 -
5 I..ligatioﬁ'mtc_r_bétc is when th:)“r"c re given the
, particular prices of feveral fimpies,and there-
by we difcawer fuch quantities of thofe fimples, as be-
il:lg mingl'd together fhall bear gcerfain rate propound-

" 2. When fuch a queftion is flated, place the given

. prices of the ﬁmgﬂ'cs one over the other, and the pro-
poutnided price of the compofifjon againft them in fuch
,fort that it nay reprefent a Rbbll, and they-fo many
“branches fpringing from it,as ip the following example.

_ . Quef) 1. A cettain ‘Farmer {5 defirous to- mix 20
buthels of Wheat at gs. or 6od.. per bufhel, with Rye

at 3s5. or 36d. per bufhel, and with Barley at 2s. or
a4d. per buthel, abd Oats ‘at 1s. 64, per bufhel, and
defireth to mix fuch a quantity of Rye, Barley and Oats
with the 20 buthels of Wheat, as that the whole com-

pofition may be worth 3 5. 8 d. or 32°d: per b“ﬂ'l"ik
S , ‘ e

-




..... .

The Prices of the fimple; being placed according to-
the laft Rule;. with the price of the compofition pro—
pounded as a Root to them will fland as olloweth.

_ Ghap,b  Aligarion Akasate.  x§1

., . . r60 meep‘ s .
Y36 . S
2} iy 33 2‘ I' _.,'_-,. . b
. ) R e "' IB e ’ .
" 3. Having thus placed the given Numbers, you are

to fink or combine the feveral rates of the. fimples the
one to the other, by certain Arches, in fuch a fort that
one that is leffer than thé root (or mean rat¢) may be
linked or ‘coupled to another that i§ greater thin the
mecan tate, {0 the quefiionlat propounded witi ftand.

O b, T aorthu,
L6 N . . - CéoN . '
)38 Y )y .
.- B - . 4' £‘. ‘-.‘ . .A xa .«l . ‘ ,

D

(SR - L

o - Y
"4 Then take the diﬁ'cnnc:'Bq{Wgca‘thc ‘root ‘and.
the feveral branches, and place . thi¢, difference of each
againft the mumber or branch, with whick it is coue.
sled or linked, and having taken all the differences
and placed them as aforefaid, then. thofe differences fo-
placed will fhew you the number of zach fimple to be
qk;n,tcé, make a compofition to bear the mean rate pre-
ed., Lo Co e .
"So the branches of the laft queftion being linked to-
~gether as in the firft mannes, I Mu& ; '

ay the - difference between 32 €80 | 14
and<6o, is 28, which T puta-" ' )36 1 8
gainfk 18, becaufe 6o is linked 32 2;) 1-4
~ with.a8, then the difference be-. 18 28
tween:32,20d 36 is'4, which I
oL Hg oo Bues

—AEE—



15h  Alligation Alrévhate. - Chap.18.
Futagain(t 24, becavfe 36 is linked or coupled with
21.,' then I fay the difference between 32 and 24 is 8,
which I place apainft 36 (for the reafon aforcfaid)
then I fay the difference between 32 and 18 is 1
which I place againft 603 and thea the Work will
- ftand as you fee in the MarZent. -
So I conclude that a compofition made of 14 bufhels
of Whaat-at 8o d. per buthel, and 8 bufhels of Rye at
g6 d. per bufhel, and 4 bufhels of Barley at 24 d.- per
uthel, and 28 buthels of Oars at 18 & per buthel,

. will bear the mean price of 324, or 2 5. 8 d, per
bufkel.  And here obferve that in this, compofition
there is but 14 bufhels of Wheat 5 but I would mingle
20 buthels, and this kind (or rather cife) of Alliga-
tion Alfernate (viz.) when there is given a certain
?antit of.one of the fimples, and the quantitics of
the rcf{ fought to mingle with this given quantity,

(that the wg;:lc may bear a price propounded) is cal--
led Alternation Partial,” .

" Andthe proportio%o find out the feveral uanti-
ti(t;s to be mingled with the given quantity is as follow-
. ¢eth, vig, I -

< As rlfc diffcrence aanexed to the branch that is the
value of an Integer “of the given quantity, is to the
othef” particular differences, %:; is the quantity given
to the feveral quantities re ired. . . L

80 here,-how to find out To much Rye, Barley and'
. Oats as muft be mingled with the 20 bufhels of t,
I fay by the fingle Rule of 3 Dire®, if 14 bufhels of
Wheat require 8 bufhels of Rye, what will 20 bufhels
of Wheat require? Anfwer, 11:%bufhels of Rye. -

Again, if 14 bufhe's of Wheat require 4 bufhels of
Baricy, what will 2o bufhels.of Wheat require ! Anfiv..

+2bufhe!s 6f Barley. Again 1 fay, if 14 bufhels of

Wheat require 28 bufhels of Oats,what will 20 bufhe's
of Wheat require? Anfier, 40 bufhels of Oats.

Auad_ now I fay, that ac bufliels of Wheat mingled
with 11;% bufhels of Rye, and 52 buthels of Barley,
and 4o bufhels of Oats, each bearing the Rates asafore-

_faid, will make a compofition cr heap of Corn that
may yield 32 4. per bufhel: But
- - .
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Chap. 18. - Alligation Alreynate. 153
But if the branches had been coupled ‘according t°

- the fecond order, or. manner, the differences woul
have-been thus placed, viz. the

differences between 32 and 60 g
is 28, which I fet againft 24,be- 14
caufeSo islinked thereto 3 and 28
the difference between 32 and 4

36 is 4, whichl fet againft 18, =~
" - and the difference between 32 and 24.is 8, which I Yet
againft 60; then the difference between 32 and 18 is_
14, which I fet againft his yoke-fellow g6, and :&c’n_
I conclude that if you mix 8 bufhels of Wheat wiclt
I? bufhels of Rye, 28 bufhels of ‘Barley, and 4 bufhels-
of Oats, each bearing the aforefaid Prices, the whole
mixgure may bie fold for 32 d. per bufhel, as by the.
work in the Margeat. . , ' -
.You fee by this work, we have found how many
bufhels of Rye, Barley and Oats, ought to be mixed
_ with 8 bufhels of Wheat, and to fiod out how ‘many
" of each ought to be mixe with 20 bufhelsof Wheat, 1
fay, as 8 isto 14, fo is 20 to 3¢ bufhelsof Rye. Asg.
is to 28, fo is 20 to 9o bufhels of Barley. As$is to"
»f0 is 20 to 10 bufhels.of OQats, whereby I conclude -
‘that if to 20 buthels of Wheat I put 3¢ bufhels of ‘Rye, . .
70 buthels of Barley, and 1o bufliels of Oats, beatirg™- -
cach the forefuid prices per bufhel, that then.a bu
of this mixture will be worth 32 d. ‘or 24, 84, * -~
- And if the Branches had been linked as you fee in the.
third place," where each branch biﬁf:t than.the root,. is -
linked totwo that are lefles than the-root," then in'this
cafe you muft have placed the feveral differepces be-
tweerl the oot agd branches, againft thofe two with”
which each is coupled, as.ficfk the differgrce betweep
32 and 6o is 28, .which I put ageintt 24 and 18 Pe- -
caufeitisconpled © . - : X

o ’ b 8,1'4 22

’ ‘8,14 | 22 )
. z:m. 320 .,
o LR -
g H.g .. S with gy
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with them bath, then the difference between 32 and
36 is 4, which I fet likewife againft 24 and 18, be-
caufe 36 iglinked to them bdth, thea thz difference
betwéen 42 and'24 is 8, whiclf I put againft-60 and
36, becanfe 34 is linked to them both, then the diffe-
rence between 32 and 18 is-14, whichI put againft 6o
and 36, 'the yoke-fellows of 18." * -
Laftly, I draw 3 line behind the differences, and add
the differences which ftand againft each branch,and put
the-fum behind the f1id line againft its proper branch,
@ you.fce ig the Margent.  ° :
"And sow, by this work I'find that 22 bufhels of the
Wheat thingled witl 22 bufhiels of Rye, and 32 bufhelg
of Barley, and 32 bufhels of Oats, cach bearing the
faid price will make a mixture bearing the mean-rate
ef 32, per hufhel, "
: "And 'to find how much of each of the reft muft be
mingled with 2o buthels of Wheat, 1fay, ' '
} As 22 is $0 22, fois 20 to 20 bufhels'of Rye. As
- 221s to 32, {0520 to 2943 bufhels of Barley. As 22
}% to,32, fois 20 to 2953 Batels of Oats. L
" Whereby you fee the queftions of Alligation Alter-
;oa!g Svill ;admit ‘of more true Anfwers than ones
f we have found three feveral Anfwers to this firft
Queftion, " "0 T s
Queftions of Altetnatioh partial are proved the
i Lt fame tay with Queftions in Alli-
The Proof of Alfers gation medial,which you may fee
natjon partial, ~ in the 3d. Rule of the r7¢h Chap.
B, '.,Que}é 2. A Grocer hath 4 forts
of Sugdt, iz, of 12d. per L. of rod, per 1. of 6d. pér L
and of 4 ger & and he would have- a compofitivn
worth §d. per {. the whole quantity" wheteof fhould
contaity 144 L' thade of thefe 4’ forts, ¥ demind how
much of each he muft take ? S
_Queftions of this natare are gefolved by that part of
Alligation altérnaté called by Arithmeticians Alter-
nation total, 'Ui'}. where thér¢ iis giyen the fum, and
prices of feveral fimples to find out how much of each
fimpie ought fo be taken to ake the faid fum or °
o T v ~quantity,
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quantity, fo-that it may bear a certain“Rate pro-

unded. : . B
p‘-)’l‘lc:f1 refolve this Queftion I place the feveral prices
of. the fimples and mean rate propounded, and link
them together, as -is diretted in the 2d and 3d Rules of
this Chapter, and place the differences. between the
root and branches according to the 4th Rule of this
Chapter,which will.then ftand one of thefe three ways, -

o E‘r&‘ ‘ 2 . .- émhd' ' P
. S I TR ¢ O [ 2
\. : 2 ) . A. IP ) N \4 .
183 2 sg 63 4‘ H
oy e - et
h £ o . 12 B ) B ¢
o ~.. Third =~ . .
Y i U £ 1 L
R N RPTERS RIRIT . P, fo '} 24 6 B »
.;’. o o v :8% P 4”3 6§ -
ST R4 L4260 e

N .

A e

_§..Then add thefeveral diffefences together, which ™
T 'havedone,a {inds of the firft and fecond order
ate'12 I, and pfiti third 24/ a3 you may feg above; -
bit. it is req that there ‘thould be 144 L of the
compofition, tlitrefore to find the quantity of each -
frmple, to make the whole compofition l“l obferve
this general Rule, vz, - -~ . '

Asthe fum of the differences is to'the feveral diffe- -
rences, fo isthe total quantity of the compofition to
the quantity of éach fimple, T

- 80 to find how much of each fort of - Sugar T.ought
-to take to make 144-J. at 84’1. perd,

Aa‘,lz'is_,to,.;; fo'is '14;' 'to_ 48).:at ‘12d, per K -
As 12 is to 2, fo is 144 to 24J, at xod. per L -
“As 12 i§ to 2, f:'ii:.l44 to 24k at i; per 5; g
-As-12 is to 4, 144 to 48/, .at ~4d..per L.

DN - N )
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158 Aligdtion Alrernate.  Chap.18. -
" Whereby 1find that 48 1. at'124d. perl and 244
at rod. perl. and 24L at 6d. per [ and 481, at 4d.
per . ‘will mike a compofition of Sugar coiitaining
144b worth8dpert, = 0 e

But as the branches are linked in the fecond order, -
the anfwer will be 247 at 12d perl. and 48/ at'icd.
per f. and 48L. at 6d. per 1. and 24 L, at 4d. per b to
make the faid quantity, and tobear the faid price.

And if you had worked as the branches are linked
after the third order, then you would have found the
guaitity of 3¢L of each. oL T

Qneft. 3 ‘AWintner hath four forts of Witiewix. Ca-
nary ‘at 10s. prr’ Gallon, Malaga at 8 Gallon 5 :
Rhenifh-wioe at- 6. per Gallon ; and White.wine at
45. per Gallon, and he is mipded to wake a Compo-
fition-of them all of 6o- Gallons that may be worth = -
s thillings per Galton, T defire_to know how mach of -
cach he muft haye 2> - # ' :

The numbers of terms peingir nked according to the
fecond Rule of this Chapter, the branches will be link-
¢d as tolloweth, and’ will admit of no other manner
of coupling, becaufc there is but one brafich, that is
leflér,than the Root; therefore all_the reft muft be

: linked unto it; and the .  (Cic N I QI
differences between the 8 11 fx
Root and the three firk © 5 6~ 11 11

,‘_ N4 .S’S’x

brarches, iz, .10; 8, ‘9
aod 6, which are s; 3, —
and 1, muft be fet a- Lo 12
gainft 4, becaufe they are all coupled with it, and the
difference between the Root, (viz, s.) and 4, which is
1,muft be fet againft the three other becaufe it is.linked °
to them all,; fo.Ifind 1 Gallon of Canary, 1 Gallon'of =
Malaga, » Galion of ‘Rhenifh-wide, and ¢ Gallons of
White-Wine, prized as above being mingled together,
w ll be worth gs. per Gallon, the fum being 12 Gal-
lous, but there muft be 60 Gallons; wherefose I fay,

As 12isto1, fois6oto s Gallons of Capary..

As 12 to 1, fo is 60 Yo 5 Gallogs of Mallaga.

As.L2/is to 1, fois 60 to 5 Gallons of Rhemith.

512 isto 9, fo is 60 to 45 Gullous of White-wine,
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Sa that ¢ gallons of Canary, ¢ galions of Malaga,

allons of Rhtenith, and 45 ‘ﬁal]ons of White-vine

mxngled together, wlll be in ‘60 gallogs, worth T

per gallon, which was required

Queft. 4.° A Goldfmith bath Gold of 4 feveral forts
of ﬁnmeg .-of 24 Carelts fine,

and of 22, Carefts fine, of 2o Care@ts Read Cba 2.

fine, and of stare&s fine.. And “def. 2. t.bu

he would mingle fo much of éach Bk,

with alloy, that the whole Mals of ‘

28 ounces of Gold fo mingled may bear 9. Gare&s/

- fine,. 1 demand how much of each he maft take,
the fecond and third Rules of this - Chapter being ob-

- ferved, (for inftead of thcallo{ Fput o, becaufe it
bears po finenefs, ‘but it makes-a braneh in the.Opera-
tion) the terms may be-alligated and the differences.
added any of thefe 4 waysfollowmg, iy v

Fzrﬁ tbu.v, e .
, 244 '
Dl
19 20 2,17 19 _ :
o 53 8 e
7)3 430 "
“,., -
..
s . TW;M; R .
24 ‘ 2
g 17 17
2,17 )19 ~
- 723 j 10
; 53 1 8
e szrd.’) tbus, 36
24 . 2
23 2, 2
17§ 20 (2,17 9
- e B57). 1753
N P e -
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- Fonrthly thus, -
_r24_._,.: - ] g’."._;7 I9 »
22 AN [ 25007 [ B9
A ) el e
17420 2, :.17 |I9
‘ Is 7’5;3) I5
, L O 17555 3, | I5.
~ - 5 ==
N o 8w 87 -
- More ways may be given for the Alligatipg, .or link-
ing of the Terms in t%is Queftion, ,ngagtétheé are fuffi-

cient. for the Induftrious, and it. fhall alfo fuffice to
give an anfwer to.the Queftion s the Terms are link'd
the firft way, not doubting but the ingenious Praiti-
oner will be able at his leifure ;to. find Anfwers to the
- other 3 ways, viz, | . 0%.. pw.  car.
As g6 is to 17, fo 1s 28 £6" 8——10 of 24
. - As g6 is to 2, fo i5 2§ tero-t—o0 of 22
¢.  As g6s to 19, fo is 2§ 88 ' g«——10 of 20
“As ¢6 .is to 18, fo'is 28 f0~ g——o0 of 1§ .
.As ¢6 is to 10, fo is 28 €6 y——o0 of alloy.
Thus much well praitifed and underftood, is (uffici--
«ent for-the undetftanding of Alligation. -
: . Id Queftions of Alternation Total,
The proof of Al- - the -Anfwer giv;n is” true,- when the
ternation Total. fum of ¢ach of the quantity of fimples
v . found, agrees with the Sum or quan-
tity propounded,”as in the lafk Quéftion, the Anfwer
was 8 02, 10pme Of 24 Care@ts'fine,. 1o oz, -of 22 Ca--
refts fine, 9 ez 1o p.w. of 20 CareQs fine, 4 03.0f 1¢
Carelts fine, and ¢ 0z, of Alloy, which added togethcg "
make 28 oz, the quantity propoundeds , :

CHAP XIX. -

Redution of Vulgar Fraions.

Hat a Vulgar Fration is, and its-parts and
‘ feveral kinds, hath been already fhewed in

the
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. Chap. 14 Rednition of, &e. 159>
the 19, 20, 21, 22, 23, 24, and 31 Definitions of the
firft Chapter of this Book, which the Learser- is defi- .
red diligently to obferve before he preceeds.

2. Toreduce a Vulgar Fra&tion (which difcovereth. .
the principal knowledge of Frattions, and therefore -
ought greatly:to be regarded) we thall difcover plain-
ly under thefe cight fcveral Heads- (or Rules) follow- -
ing, vix. -~ . . o

gr. To reduce a mixt' number into an improper -
Frattion, ' ’

’

2. To reduce a whole number into an impropes” -

Fraftion. = | : o
3. To reduce an improper Fradtion iato its equiva- -
lent whole (or mixt) number. .
4. To reduce ‘a Fra®tion into its loweft terms equis-.
valent to the Fration given, :

. . L
s..To find the value of a2 Fra®ion. in the’known .

- parts of Coyn, Weight, Meafure, doc.. ... i
6i To reduce a. compound Fradtion to a fimple one

of the fame value. \ :

. [ W] PR N
7¢ To reduce divers Frations having unequal De- |
nominators, to Fractions of the fame value, haviog an . *

equal Denotninator. - ' )
8. Toredyce a Fraltion of one Denomination-to
another -of the fame value. el o

L. 7o reduce a mixt Numder fo an ‘irr‘zproper'Fia&vfmm. :

The Rulgis, .. ¥ide Chapy, '

e _ -, defm. 31,
Multiply the Intcgra,l part (ot whole, Number) by-
e denominator of t
adg'the Numerator, and that Sum place .o¥er the De-
nominator for a new Numerator ; fo this new Fraition
‘ (halllbc equal to the mixt number given. As. for Exe
ample. Co
1. Reduce 183 into an.improper Fradtion, multiply
the Whole namber:: 18 by 7 the deaominator, and to
the Produft- add the nomerator 3, the Sum is 129,
which putover the denominator.7,-and ‘it makes **3,
for the Anfwer, as followeth. :

e Fra@tion, and to the Produét - .

} | 8’;, ‘
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7 '
\ 129 ,
facis 129
7

~

N
2. Reduce 183 4 ¥ to an improper fralion facis 1344
=< ¥ Reduce §6 3 to an improper fraltion, facie 1225,

" IL o reduce a whele Number to an improper fradtion. *

The Rule is,
‘Multiply the given Nomber by the -
intcnded denominator, and. place the Vide Chap. 1.
_ produ for a numerator over it.. As defin. 23.
for Example, ’ : B
1. Letit berequired to-reduce 1sinto a fraltion

whofe denomipator fhall be 12. . 1s
To cffett which 1 multiply '1¢ 12 -
by the intended Denominator —
(12) the produtt is 180, 'which . .30
I plate over 12 a3 'a Namera- - facit 12} 1g

_ tor, and it makes 23 which T
is equal to 1, as was required, o 180
as per Margeot. : '

2. Reduce 16 into an improper fralion whofe de.
mominator fhall be 26, fatit 235, . .

3. Reduce 135 into an improper frattion whofe de-
mominator fhall be 16, facis * '£3. '

1. Tb Reduce an improper fiaflion into its equiva-.
. _lent whole.or mixt number... i

- The Rulé iy . o

Divide the Numecrator.'by the Dénominator; and
th: Quotient is the whole numhet equal to the fra®ion,
and it any thing remain, put-it- for'a Numesator pvgr
the Divilor, Examplg, . RO

e

1. Reduce,
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1. Reduce 43§ inte its equivalent mixt number;
divide the Numerator 436 by the denominator 8, and
the quotient is s4, and 4 remains, which put for a
_numerator over the divifor 8, the Anfwer is g4 3, a8
followeth, R o
- 8) 436 (543

40
T 36 facit 34 %
T 32 -

\.

2 Reduce #42¢ to a mixt number, facit 23144~
3. Reduce *£7¢ fo a migt number, facit 1 14733.

IV. T0 reduce a fraftion into.its loweft terms equivalent to
' : ~w - the fraétion given. = .
. - The Rulets,” '
1. If the mmerator an€ acisizinator are even aumberg,
take half of the one, and haif of the other as,often as -

.may be, and when either of .them Yalls out to be am
odd number, then divide them by any number that you
can difcover will divide -both nwnerater and denowina-
tor, without any Remainder 5 and when you.have thus.
procéeded as jow as you can veduce them,. then this
new Frattion {o found: out fhall be- the' Fraétion you'
defire, . and will be in value equal to the given Fraétion,
Example. -~ = Y ] - s

1. Let it-be required to-reduce 493 intoiits foweft
terms. Firft, I take Y .

" the halfot the Nume- 192 96]48 24 12| 4
rator192 and‘itis 98, 336|368 [ 84 | 42| 21| 7
then half of_the De- : . .
nominator, and i¢is 168, fo that now it is brought to
+2%, and nextto 43, and by halfing ftill to 34, and
their half is }7, and now I'can no longer half it, be:
caufc 21 is'an odd number, whereforeI try to divide
them.by 3, 4, 5,6, (. and: 1 find 3 divides them both
without any remainder, and brings them to ¢, asper.
Margent. - . P Digtzed by C 'S -
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- 8o I-conclude-4 thus found tobe equal in value to
the given fraction £32. L P
-~ 2, What is £845 in its loweft terms 2. Anfwer 2.
.. 3~ What is é{{L} in its loweft terms ? Anfwer 31, .
There is yet another way more excellent than the
T former to reduce a fraffion into its
Vide Ought.Cla. loweft terms, and that is by finding
Math. Cap. 9. acommon Meafurer, viz. the great-
eft number that will divide the nu-
merator aod denominator without aoy fémainder, and
“-by that means reduce a_fraffion to its Joweft terms at
* thefirft work ; and to find out this common meafurer
divide the denominator by the numerator, and.if any
thing remains divide your Diyifor thereby 3 and if any-
thing yet temains, then divide your laft Divifor by it}
do fo until you find nothing rem2ins; then this faft
Divifor fhall be the greateft common meafurer, which
will divide both numerater and denominator, and re-
duce them iuto their Jowef}- terms at ore Work.
- 4 Reduce 421 into its loweft terms by s common
meafarer.. To effedt which, I divide the denominator
304 by the numerator 228 and there remains 76, then
I divide 228 (the fisft Divifor) by 76 (the remajnder)
and it quotes.3, and nothing remains ; wherefore the
laft Divifor 76 is thé:comman meafurer, by which I
- divide the munerator .of: the given Fralton, vigs 228,
it quotes.3 forg new.aumerator, then-I divide the denss
minater 304 by 76, and it quotes 4 for a new -denomri-
nator, that now F have found §equal to-324.
s Reduce $944 into its loweft terms by.a common
meafurer, facit ¢2. - e
6. Reduce ‘,}’,%; into jts lowelt terms by a common
mealurer, fact §3. . R '
- A Compendium.. .
Note that if the numerator and denominator of a fra-
~ &en, and cach with a. Cypher or Cyphers, then-cut
off a5. many Cyphers . from the one as from the other,
and the remaining ﬁﬂtres will be aFyation of the fame
value, vigy 4439 will be fourid to'be reduced to $¢,
4 . , .by
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by catting off the two Cyphers from the numerator and
denominator, with a dafh ‘of the Pen thus, J4i37;
and $53, will be #2, thus 45le, &e. .

—— -

V. To ﬁndvtbe Value of a Fraftion in the known parss
of Coyn, Weight, &c.

- - The Rule is,

Multiply the auzterator bythe parts of the next infe-
«riour denominatien that are-equal to an Unit of the
+ famedenomination with the Frafliow; then divide that

Produftby the denominator, and thé quote gives you its
value in the fame parts you multiplied by, and if any
thing remain maltiply it by the parts of the next in-
 feriour denomination, and divide as before, do fo till
you canbring it no lower, and the feveral quotients
~will give you the value'of thie Fraffisn as was required,
and if any thing at laft remain; place it for a numerator .
over the fofiier @caiiitnaid? 5 fome 10w Eaampies wons
make the Rule pliin. co T .
" 1. What is the value of 31 /. Sterling * To abfwer
this Queftion I multiply the aumerator 29 by 20 (the:
fhillings i 2 pound) the produét is 40, which I di-
vide by 29 (the demominator) and the quotient is
18s. and there remains 18, ‘which T multiply by 12,
pence, and the prodat (216) I divide by -the denomi-
nator 29, the quoticnt is 74. and 13 remains, which
I multiply by 4 Farthings, the produ& is g2, which,
I ftill divide by 29, the quotient is 1 Farthing, and
there semaineth 23, which I put for a numerator
over the'denominator 2 i, fo I find the valae of 22/ to.
be 18s. 7d. 147. 24, a5 by the following Qperation,
- and.fter the fame manter are the values of the Fra®i-
- ons'in the feveral Examples following found out.
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. / : .
Multiply. 20
-_— q--
ag) 549 (t&tqd. 1}

.39 . -

3 -

L. e L
232
Remains (18) -
mlnpl; 12 . _ s
36 )
58 v

29) 216 (28 . - A
. 203 P o

Remam (13) ,
. Muliply 4 7
- 29) 52 Qi
. Remains (z;) .
; o so-doogqre. L
. Fucit 18—u7-—!§' o o
2. What is the value of $}/. Smlmg ? Faat 145. 8d.
; What is thevalue of 733 L Szérhng Factt 4.5,
R :T“
\ 4. What is 3£ C. weight ? Facit ;qrs. ll. $72.
© 8 Wh:tns :{%l Tro% weight 2 Faczt 30(. ;;ﬁ:
22 ¢4
6. What is $3 of a year? An{ver, 299 da;: 7 bonrs
: n;mn.

wr
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~ "y : '
V1. To, Reduce a compsund Frallion to a fimple one
- © - of the fame value, v

What a compound Fra&ion is, hath beéh thewed in
Chap. 1. Definition 24, and to reduce it to a fimple
Frattion of the fame Value. '

 The Rude is,

) i . .
Multiply the Numerators chtigually, and place the
laft produét for a new Numerator, then multiply the
Denominators coutinually, and place the laft prodult
‘for a new Denomivator.So this fingle Frattion thall be -
cqual to the compound Fra@ion given. Example.
1. Reduce 2 of } of §to a fimple Fra&tion.

—

Multiply the Numerators z;?, and g together, they'
make 30 for a. new Numerator's' then I multiply’ thé:
Denominators 3, s, and 8 together, and their Product:
is 120 for.a Denominator, fo the fimple Fration is

"+3%, and cutting off the Cyphers, it is 3 equal to §
by the fourth Rule foregoing, -~ - -

v ey

» 7

s ]
. . 8 . -2 \
, 18 .1
8 .5
120" 30

. Pacit, 32 or 73 or L
: ’ T3 K}

2. What is -2 of § of $ of +1 2 Anfwer, 3§32 0r 453
or ;17 inits leaft terms.

3 Whatis 11 of 1} of 35 2 Anfiwer, 4351, ° .
"By this you may know how tb find the value of 2
Compourd Fra&ion, vig..firft reduce ite to a fimple .
one, and then find out his value by the sth Rule fore-

going. B - v
’ \ Exam-

'
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What is the value of Jof frof 12 of apound #
- Anfwer, 11s. 3d- . ’ .-

VIL Ti reduce Fradfions of 'J.gtge'qxﬂ Daiorkina;or:"fo
Fralions of the fame value, having equal Demmi-

nators, .
The Rale is,

Produét bethe Common Denominator. Then
maltiply cach Numerator into all the enominators
. €Xcept its own, and the, Jaft produ@ put for a Nu-
merator. ovet the Denominator found out as before:
So this new Fradtion is equal to that Frattion, whofe

Numerator, you multiplied into’ the faid Denowinators.,

Do fb by all thq Numeratgrs given, apd, you have your
(kﬁl'c." . . ‘:.';' 4 R ) . .

N - Example. .
‘1. Reduce 3, ¢, $, and 7, to 2 eommon Denominz-
tor. Multiply the Denominators 4, 5, 6,and 8 together
continually, and the produ is 96o for the common

Denominator ; then multiply the Numerator 3 into the

Denominators,- ¢; 6, and 8, and the produét is 720,
which is 2 Numerator to g60 (found as before) fo-732
isequal to the firft Fra&ion 4, then I proceed to find
a new Numerator. to thefecond Fra&ion, viz. ¢, and I
multiply 4 (into all the Denominators exe?t fts own,
2ig,) into 4, 6, and 8, which produceth J§¢ equal te
$, then multiply the Numerator g into the -denomina-
tors 4, 5,and 8, the prodult is 328 equal to §. Then
multiply the numerator 7 into the denominators 4, s,

and &, the product is $42 equal to §, and the work is

~¢‘lon’e 5 1‘0 thatfor §, 3, §, and §, I have 232, 258,
3 0% by .:. ) . . . .. .
e Reduce 42, $%, and 12, ipto a2 common deno-

mil-ﬂtoh ﬁ“i"” “7.':) 1453, and 1338, )
R . ! ' Vm.

.;Mnltip:zarlll thy .Dehoﬁ:in;tqrs _together, and the
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VIIL. To veduce a Fra&ionof eng Densmination to
B another. .

t. This is either Afcending, or Defcending. Af-
cending: when a Fra&tion of a fmaller is brought to a
greater Denomination, and Defcending when a Frati-
.on of a greater Denomination is brought'lowere |

2, Wﬁeular‘l"ra&ion is to He broughtfrom a.leffer to.
‘a geeater Denomination, then make of it 2 tompound:

_ Fria@ion bycomparisg it with the intermediate :
mifations between it, agd that you would haveit re-
duced to, then (by the 6th Rule foregoing, reduce
your Compound to a fimple . Fration, and the Work
isdone. Example. - ' - [
-+ Quelt. 1. 1t is required :to kndbw what part of a.
ponnd flerling 5 of a penyis? .~ : -

376 tefolve this, T'copfider. that 14. is +3 of “a fhil-:
‘Ting,: and a‘fhilling is ;1 of » pound 3 wherefore £ d.
s £ of -3 of g4 of a pound, which by the faid 6th Rule
Tind to be +73% of a I flerling of Englifi Money. ,

Queft. 2. What part of 2 pound Troy weight: 1s ¢ of
a p;n‘sr ;erg‘l}t}" Anfwer, § of 4% .of " 37, equalto
e A e e A P

3. When a Fra@tion isto be brought fiom a greater.

to a lefler denomination, then multiply the Numetator
by the parts containgd in the feveral demomimations
betwixe it 5 and that you would: reduce it to 5 then” °
place’the laft: produ@’” oier the dénominater of the.
given Fra®ion, Exdmple, . " ~:tov oo .
_Quedt, 3;°1 would réduce 14 to. the: Era&tion of a.
Peny ; to do whiely I'multiply the Numeratdr 3 by 20
and 12, the produ® is 720, which I put over the

- Denominator g, it makes 233 of a peny, equalto 4 &

Queft. ¢ What parts of gn Ounce Froy is -4 ?
Anfwery £3 0z, Lo e it
: o

~ cHaP.

/. I
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.~ CHAP XX~
- Addition of Vuigar Frattions. -

1. JF your Frations to be added have 2 common
Denominator, then add all the” Numeratoes to-
gether, and ‘place their fam for a Numerator to the
common - Denominater, which new Fration is the
Sum of all the given Fraltions ;-and if it be impro..
per, reduce it to a whole or mixt number, by the 3d.
Rule of the 19th. Chapter. . B .
Queft. 1. What is the Sum of 4, y2,1§,and 14 2
‘The Denominators are equal, v1z. every one is 24,
. wherefore add the, Numerators together, wiz. 7, 9,
16and 14, their Sum is 46, which put over the De-~
nominator 24, it makes £ the Sum of the given Fra-
&ions, which will be reduced to-the mixt Number
I3 orfg. - Ll ’ -
2, But if the fra&tions to be added have unequal
Denominators, then reduce them-to a common Demo-
minator by the 7¢h Rule of the 15th Chapter, and then
add the Numerators together, and put the faym over
the common Denominator,’ ¢gc. as bfore in the 'laft
Example. - = o .
. Qieft. 2, What is the fum of §, .7, +2, and-241 2
" The fraftions reduced to 2 common Désominator
are 3882, 438, 4432, and 2438, the, fum’ of their
Numerators is 14800, which' put_ over .the comtnen.
Denomindtor, makes '§3<¢ or ' £, equal to.the mixt ™
number 333, or 354 for the fum required. . . -
Queft.’3. What 15 the fum of 4§, 11, and 352
Anfwer, 1334, - 0
i you are toadd mfxt numbers together, then
adg the trattional -parts as before, and if cheir. fum be
an improper frattion reduce it to a mixt number, and .
add its Integral part to the Integral parts of the givea
-mixt Numbers, and the Work is done. °
“Que. 4. V¥hatis the fumof 13 3 and 243 ?
o : Rt

Lae
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Firft add the fraftions } and §, the fum is 1$},then
add this Integer 1, to 13 and 24, their fum i 38,and -
put after it the fraftion 13 it is 3813 for'the Anfiwer, or

it is 8;- : el C ' .

.ngeﬂ? §. Witat is the fum of 48§, 64§, and 1303 ?
facit, 243333, or 24335 )

4. If any of the fraltims te be added is 2 com-
pound frattion, it muft-firft be reduced to afimple
fraction by the 6th Rule of Chapter 19, and then add -
it to the reft, according to the 2d. Rule of this Ghaps’
ter. Example, H

Queft. 6. What .is the fum of 4, §, and« of J of £ ?

Reduce ] of 1 of § into a fimple fraftion, and it is
1o£, which reduced with the other twe, and added
are 22523, , S

Quest, 7. What is the fum of £ and § of 4 of 5.2
Anfwer, 15, ; S '

'3, If the fraftions to be added are not of ene deno-
mination, they muft be fo reduccd, and then proceed

- as before.

" Queft. 8. What is the Sum of {/.-and §s. 2 :

Of the given Fractions here ; one is of 2 pound asd
the other the Fration of a fhillimg; and- before ycu
can add them together, you muft reduce % s. to the
Frattion of a pound as tzq other is (by the 8sh Rule-
of Chapter 19.2 and it makes -5/ then }/ and
354 will be found to be~382 L or 281 by the 9th.
Ruld of Chapter 19, and in its loweft terms 13 /. by
the 4t4 Rule of Chapter 19. : '

It would have been the fame, if (by the latter part
of the 8+» Rule.of Chapter 1¢.) you had reduced 3/
to the Frattion of a fhilling, which you would have
found to havebeen €3 s. which added to % by the
faid 17¢hRule of the laft Chap. the fum is 1gs. 23,
which is equal to the fum found as before, viz. 23 L
for (by the ¢th Rule of Chapter 19.) the yalue of £34
will be found tobe 15 5. 104, and fa wilt xgs. 23 be
foynd to be juft as much. - - . S h.

[ I R ’ ,Qu(ff
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Q2ueft. 9. What is the Sum of {1 $s. and 3d. An-
Swer, 312152 or 3525 4. or in its loweft terms 5L 34

CHAPF, XXL
" Swbtrattion of Vilgar Fratkions. -

1. E -Rules in Addjtion for reducing the given
Fra@ions to one denomination, are here tobe
obferved 3 for before Swbtradion can be made, the Fra-
‘Qions muft be reduced to a common densminator,” then
- fubtra® ome Numerator -from the other. and place the
remainder over the common denominator, which Fra-
&ion fhall be the excefs or difference between the givea
Fra®tions. Example, ]

. QueSt. 1. What 1s the differente between $ and £?
The given fraftions are reduced to 3 and 13,then jab-
traét the numerator 20 from the numerator 21, and thére
remains 1, which being put over the denominator 28,

. tmakes} for tha anfwer or difference betiveen § and 3,
f.Queﬁ. 2. What is the difference between §and }
of § 7 . o3
-Ageducc the compound fraflicn of 4 of § to a fimple’
fradtion, then proceed as before, avd the anfwer is
153 equal to £ o o :

* 2. Whena fraftien is given tobe fubtralted from a
whole number, fubtrat the nutnerator from the denomi-
nator,and pat the remainder for.a numeiator to the given
denominator; & fubtralt an.Unit(for that you borrow'd)
from the whole number, and the remairder place- be-
fore the fraffion found as before, which mixt number is
the remainder or difference fcught. Example,

Queft. 3. Subtract - 3 from 48. ,

Anfwer, 47;%5 forif you fubtrat 7 (theywmerator
from 16 (the desoninator) there remuins 3. which put.
over 10 is+% and 1-(1horrowed) trom 48 refls 47,
to which jein - and it makes 47 -} for the excefs. -

Queft. 4. Subtrad 34 from <v.  maios 56 ;& i

. : 3
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3. If it is required to fubtra® a fraftion from a mixt
sumber, or onc mixt number from another, reduce
the Fradtions to a common denominator, and if the
_fraftion to be fubtratted be leffer than the other, them
fubtratt the'leffer numerator from the greater,and that
.is. a ‘numerator for the common denominator ; then
fubtra® the lcfler integral part from the greater, and
the remainder with the remainiog fraffion thereto an-
nexed, is the' difference required "between the 'two
given mixt nsmters, Example, '
Kuefl. ¢. Subtralt 26 } from ¢4 &. :

- Firft, Subtrat }, viz. 42 from §, viz. 1§, the re-
mainder is 47, then 26 from ¢4 remaineth 28, to
which anmex §3, it makes 2843 for the Anfwer. -

4 Bt if the fraftion to be fubtratted is greater tham
the fraftion from whence you fubtra®, then having
firft reduced the fraffion to a common denominator,
take the numerat® of the greater Fraffion out of thg

denominator, and add the remainder to the numerator-
of the lefler Fraltion, and their Sum is a new nume- -

_rator to the common denominator, which fraftion

note, then (for the 1 you borrowed)add 1 to the in- |

tegral part to be fubtra@ted, and fubtra® it from the
- greaterpumber, and to the remainder wunnex the fra-
gl:’:n you noted before, fo this new.mixt pumber fhall
be the difference fought. * Example.- .
Lueft. 6. Sudtralt 143 frond 224, !
The frattions l_‘cdncc’J are, viz, equal to 3, and %
equal to ¢, now I fhoulu fubtra® 3§ from ¢, but I
cannot, therefare I fubtra® 21 from 28 refls 9, which
added to 16 (the lefler numerator) makes 23 for a
pamerator to 28, viz, 1}, then I come to the integral
rts 14 and 29, and fay, 1 that. I borrowed and 14
is 15, which taken from ag there refisig4, to which

annexing 34 it is 1433 for the remainder or difference

between 14 and 2¢%. . -
Quefl. 7. Subtralt36:3 from 743, qui; 373.,?.

"
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© CHAP xxi. =
- Multiplication of Vulgar Frattions.

1. IF the Multiplicand and Multiplier are fimple (or
fingle) Fraltions, then multiply the numerators
together for a new numerator;~and the denominators
for a new denominator, which new Fra&ion is the

-produ& required. . ) i
© Queft. x. What is the produ of § by -2 ? facit 45,
. For the numerators g and ¢ being multiplied make
R ’ "7 and 11 being muitiplied

lué of 28by £1? fuc. 322,
multiplied aré mixt num-
woper. Frgitions by the 1f
hen proceed as before. -
dutt of ¢483¥by 1352
being reddced to improper
34}, and 13§ equal to 33,
tccording to the” firft Rule
3019 of 672}__:. :
'odu—fl of 430;% by 1832

: 3. If a compound: Frattion is to be multiplicd by a

, fimple Fra&ion, firft reduce the compound Fration
into a fimple Frattion, then multiply the one by the -
other, as is taught above. T

 Queft. ¢. What is the product of 1£by 3 of £ of 2
The Compound Fraion } of § of § reduced is+53 or
+$, which multiplied by 2£ produceth ;2¢, which in
its loweft terms is 3£ for the Anfwer, -~ -

Anrd if the Multiplicand and Multiplier are both-
<compound FraQions, reduce them both to fimple onet,
then multiply thefe new Fra@ions as before, fo have
youthe produé. | _ R . .

Rueft. 6. What is the produtt of }of 3 by of 2 2

Anfwer, 13, in its loweft terms ;3.

LQueft. 7. What is the produ® of  of 4 by ; of § ?

wery
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" Anfwer, +£2 or 35 or in its leaft terms 2.
4.flf a Frattion be to be multiplied f)y a whole
number, put under the gives whole number an Unit
for a denominator, whereby it will be an improper
" Fra®tion, then multiply thefe Fraions as before. Ex-
ample. : . ‘
.gueﬁ. 8. What is the produtt of 24by 3?2 "
* Anfwer, *3, for 24 by putting an Unit under it will
- be 4, and *% by 2 produceth 43 or 16.
~ Gueft. 9. What 1s the produdt of 36 by 13?2 Anfwer,

340r29 of

CH AP, XXIL
Divifion of V7 ul‘gar\Fra&foh:.

- 1. JF_the Dividend and the Divifor are both fimple
.1 Fraftions, then multiply the numerator of the
dividend into the denominator of the Divifor, and the
product is a new numerator, and multiply the deno-
"minator of ti:e Dividend into_the Numerator of the
Divifor, and the produét isa new denominator, which
“new Fraction thus found, is the Quotient you defire.
© Example. o ..
Queft. 1. What is the Quotient of § divided by 4 ?
Anfwer, 1% or 14}, for firft [mul- -
tiply (¢) the numerator of the divi-- 3\ s/2¢
vidend into (s) the denominator of. ";)‘8 74
the divifor, and the produ® (2s) is 4
a’‘numerator for the Quotient, then 1 multiply (8) the
“ denomipator-of the dividend into ('3) the nutwerator
of the divifor, and the produ (24) T put in the quo-
}itnt! for a denominator, fo I find 25 is the quotieat
fought. - N . .
Queft 2. What is the quotient of 42 divided by 22
Anfwer, 12 equal to § in its loweft terms. )
2. But if you would divide a fimple Fraion by a
-compoend, or a compound by a fimple, firlt reduce
. L | fuch
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{:cfg compound to a fimple Fration, then go on as
re. :
Queft. 3. What is the Quotient of ¥ divided by %
of } 2 Anfwer, 45 or {, firft reduce 4 of 2 into a fim-
p'e Frattion, and it is §, by which ;3 beibg divided,>
the Quotient is 1<, equal in its leaft terms to ). And
i1 the Dividend and Divifor be both compound Fra-
&ions, reducethem both to fimple Fractions, then di-
vide t‘ieone by the other;-as in Rule 1. beforegoing,
f.Qusj}. 3. What is the quote of  of § divided by 3
of §: g
Anfwor, 132 or 13 or 115 or 1} in its loweft terms.
3. If the Dividend or Divifor, or both are mixt
awnbers, reduce them to improper Frattions, and.
perform Divifion as you were raught before, Example.
Lueft. ¢ What is the quote of u? divided by 2142
- Anfwer, 333, for 124 is equalto 71, and 21§ is e-
g:fa; to '°2, and the quote of $} divided by **2 isas
re 343, , AN
4. If’-y‘ou divide a Fration by a whole number, or
a whole number by a Fra@tion, make the whole pum-
ber an improper FraQtion, by putting an Unit for a de-
nominator to it, as was taught in Rule 4. of Chap. 22,
and then perform Divifion as before was taught. Ex-

_ ample,

LQueft. 6. What is the quote of 8 divided by 2 ~
, Anfw{cr, 42 whi(t'::gais ‘equal bte(-) . _
13}, being feduced as is 8 /40 o
fore dircﬁsd. See the Work —3')";‘ (,4—,’:‘" 3
in the Margent. : 5 -
Luest, 7. What is the “quo- 8\ 3/ 3
ticnt of § divided by 8 ? Anfwer,- 74 s Ngo
&b a8 per Margent.

S " CHAP.
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Chap. 24. . o _ ';’75
. CHAP XXIVv. -

The Rule of Three Dired in Vulgar Fra&igni.’

I.. S in the Rule of Three' in whole Numbers, fo
, likewife iff Fraftions, you muft fee that the
Fra&tions of the firft and third places be of the fame
_deoormination. c ’
2. See that if any of the given Frations be com-
pound, that they be reduced to fimple of the;fame
- yalue. . : . ‘- K
* 3. If there are given mixt numbers, reduce them to
jmiproper Frattions by the firft Rule of Chap. 19
4. if any of the three terms is a whole number,
“1aake it'an improper Fra@ion by conftituting a Unit
for its denominator. IR
Having reduced your Fration asis diretted in the
4 \aft; Rules, then proceed toa Refolution which is
performed the fame way-asin whole Numbers, refpe&
being had to the Rules delivered for the working of
.. Fradttons, viz. maltiply the 2d and 3d Fraction toge-
ther, according to the 1ft Rule of Chap. 22. and divide
_the produt by the firft Fraction, according to the ift.
Rule of Chap.-23. and the Quotient is the Aefwer.
Or (which is better). P
- - & Multiply the numerator of the firft Fration into
' the denominators of the fecond-and third, and the
predudt is 2 new den>misator, then multiply the déno-
minator of the fiefll Frattion into ths numerators of the
fecond and third, and the produtt is a new numera-
tor 5 which new Fration is the 4th proportional or
anfwer, which (if it is an improper Fra&ion) muft be
reduced to awho'c or mixt number by the third Rule
of Chap. 1g. Examples. - oo .
Queit. 1."1f §'yards of Cloth coft §/. what will ; £
- yards-coft 7 ’ " -
Having placcd the given Fraltions according to the
-6 Ruleof Chap. 1. I praoceed to the refolution, and
firft [ multiply the numerator of the. feft Frattion (3) .
- R Lg ., into -
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into 8 and 10, the de- . ,
nominators of the fe-  ydr. L yds. .1,
coad and third fra&tions 3 5 9 180
and the produt is 240 e i

foradenominator,then: 4 8 4o “240
I multiply 4 the deno- I3 i L
minator of the firft fra-  fucit 180 equal:to 3
@ionintos and ¢ the . — T e—
Numerators of the fe- = 240 4
condand third fractions, -

the produd is 180 for a Numerator, which Numera-
tor 180 and denominator 240 make 232 L for the An-
fwer, equalto } 7. or 145, :
Queft, 2. If 34 buy § yds of Cloth, what will 11
yds coft at that rate? .
Anfwer, 1321, equal to 1L l.-or 145, 84d.
Qneft. 3. 1f 3 L "coft . what will 3 s. buy ?
Anfwer, 214 1. equal to 154 L. -
Luedt, 4. l{«} of an Ell of Holland. coft of a
pound, how much will 122 Ells coft at that rate 2
Anfwer, * 38 equal to 7 X, /. -
In refolving the laft queftion and the two next, ob-
“ferve the third Rule of this Chapter foregoing,
Queft. s. If z3 ofa C. coft 284 5. what will 9% C.
coft at that rate 2 - :
Anfwer, 23661 s.or1181. 65, 8d.
RQueft. 6. If 34 yds of Velvet colt 3§ ). how ‘much
will 104 yds colt at that rate ? = -
Anfwer, 1137 L .
@{3}. 7 I} % yds of Broad Cloth coft 2¢ /. what
will 141 yds coft ¢ A
Anfwer, 131 95 4 d. ) '
In working the laft queftion and.the 4 next,obferve
the-4th Rule of this Chap. foregoing.
Quest. 8. If 14 L. of Pepper coft 14 5. 63 & Ide-
mand the price of 734 /. :
“Anfoer, 31 165 743 d. . :
- Queft. 9. If 1 L. of Cochenele coft 1 /. 5 s, what
will 36-74 coft 2 - -
Anjwer, 45 1. 175, 64,

\

" ‘ ':Qltff.
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LQueft. 10. If one yard of Broad-Cloth coft 15 § s+
what will 4 pieces, each containing 27} yards at that
- rate ? . ‘e
Anfwer, 83l 145, 3d.. ' -
=. ueft. 11. A Mercer bought 3§ pes of filk, each pe.
qt. 24} Ellsat'és. o3d. per Ell, I demand the value
of 3¢ pcs at that rate ?- )
- Anfwer, 261, 35, 43d. )
In refolving the 4 mext queftions obferve the 8th
" .Rule of Chapter 19.
Queft. 120 If 2 of an ounce of filver coft 2s. [ de-
- mand the price of 113 /. at that rate ?°
Anfwer, 35 L. . o
Queft. 13. If ¢5l. of Gold is worth 204/, 145, 32d.
- what is 1 grain worth at that rate ? -
- Anfwer, 11,
ueft, 14, If 3 yards of Silk isworth 3 of § /. what
is the price of 153 Ells Flemifh? - -
Anfwer, ol. 125, 6d, - : .
LQueft, 15, 1f 1 of £ of a pound of Cloves cofl 6s
22d. what coft the C, weightat that rate ? ’
Anfwer, 69 1. 65 8d.. . :
Note that when the Aufwers to the Queftions in this
and the next Chap. are given in Fraftions, they are
given in their loweft terms. B

 CHAP Xxv.
The Rule of Three Inver[e in Fraftions.

I I‘l‘ hath been already taught (in the third Rule -of
"~ A the 11thChap.) how to difcaver when the 4th
. proportional number (to the 3 given numbers) is
- tobe found out by a Rule of 3 Dire@®, and when by a
Rule of 3 Inverfe, to which Rule the Learner isnow

" referred. S : o
2. When (in Fraftions) you find a.queftion to be

refolved by the Rule of 3 Inverfe, viz. when the third

Term is the Divifor, (then_having reduced the terms,
T e S en.
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cxaft'y according to the Rules in Chip. 24.) multiply
the numerators of the 3 Fra&ions into the denomina-

fors of the fecond and firft Frattions, and the produ®’

s a2 new denomimator, then multiply the denomina-

tor of the third Fration into the numerators of fecond.

and frft Fra@ions, and the produt is a new numera-
tor, which new Fraion thus fourd is the anfwer to
the queftion.

Lueft. 1. If § of @ yard of Cloth that is 2 yds wide
will make a Garment, how much of any other Drape-

ey that is } of a yard wide will make the fame Gar-

ment ?
Anfwer, 2% yards: o .
LQueft. 2, Lent my Friend 461, for 4 of a year, how
much ought ke to lend me for 73 ofa year ?
Anfver 63,31, R
Quefl, 3. 113 of a yard of Clothi that is2$ yards
wide will make any Garment, what breadth is that
Cloth, when 14 yards will make the fame Gagment 2
* Anfwer, 12 of 2 yard wide. ( '
Queft. 4. How many inchies in length of a board that
is 9 inches broad will make a foot fquare?
Anfwer; 16 inches in length. e
Queft. . If when the bufhel of Wheat coft 4} s.
the peay Loaf weigheth 101;- ounces,what will it weigh
when the buthel coft 8,25, 2 . o
Anfwer, 5584 Ounces.

Queft. 6. 1f 12 Men can mow 2473 Acresin 103

days, in how many days will 6 men do the fame 7

Anfwer, in ‘217 days. .

.

C.HAP. XXVL
" Rudes of Prattice..

P

r 'N the fiagle Rule of Thrcé, when tﬁc'ﬁrﬂ"of the
3

Numbers in the Queftion (after they are dif-
nfed according to the 6¢th Rule of Chap30) hapneth
: : LT s , te

N
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~ tobean Unit (or 1) that Queftion many times may
be refolved far more {peedily than by the Ruleof 3,
wwhich kind of Operation is commonly called Pra-
CRice, 'and indeed it is of excellent ufe amongt Mer-
chants, Trad:fmen and others, by reafon of its fpee-
cf!;'ncfs in finding a Refolution to fach kind .of Que-
ions. h o
2. The chiefeft Queflion refolvable by thefe brief
Rules miy be comprehended under the feveral geacral
. “heads or cafes follewing, wiz. \

REs Oj’faﬂbings under 4.

-9, 0; pence uml;_r 12.

e 0 .Y 3. Of pence and farthings.
pref 08 T 3 O ilins e ze,

zeger- toafifts, 2 Ofﬁ:m:i;, pence ana yarshings.

' 7~ Of pounds,. fhillings, peace and far-

[ N

| shings.

1 . -

Tt would be very convenient for th® Pra@ical Arithe

_ metician to have by heart the ﬁvzra} produ@s of the

" Ninc Digits multiplied by 12, for his' fpeedy reduciog

‘pence into fhillings, or fhillings iato pence; which he
may gain by the following Table. :

NI
24 o

36 ‘

48

—>i$ < 60» )

2
J

-

"1 lTimc:s<

i

03 Vv LW R

.} osé
LoJ L!OB" ‘

3. Shillings are ,pra&icall;- reduced: into pounds

" . thas, viz. cut off the figure flanding in: the. place of: _
Aluits with a dafh aof the ‘Pen and pote it for: fhillings,,
then dsaw a.line under.the:given: Number, and l!ou‘

3
.
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~ halfof the remaioing figures (Tafter the firft is cut off)
and fet them under the line, and
they are fo.many pounds, but if the -4365|8
laft figure is, odd, then take the lefler ——oee —n
hal¥, and add 10 to the figure fo cut L s
off (as hefore) for fhillings, as if I  2182——18
were to reduce 43648 fhillings into ., =~ -
pounds, firft I cut off the laft figure (8). for fhillings,
then I take half of the remaining figures (436 5')' thus
half of 4 is 2, which I put under the line, then half of .
3 is 1, and becaufe 3 is an odd number, I make the
next figure 6'to be 16, and I go on, faying, half of 16
is 8, and then halfof gis 2, which is the laft figure,
wherefore becaufe ¢ is an odd number, I add 10 to the.
81 cut off, and it makes 18s. fothat I find it to be
2182/: 18 5. asper Margent. . :
4. It is likewife convenient that the Learner be ac- -
ainted with the praftical Tables following, the
r(t containing the Aliquot. (or even) ‘parts of a fhil-
. ling, the fecond containing the Aliquot parts of a
w“ndo ’ . N : .-

d. >
, 6 & L
2 The even Y4 ; e
patts of a 2 P4 B
fhilliog. )74 H
: ‘1 'il‘r’
L d | A
f 0—~co’) . 2.
6—o8 H
The even | 4—00, . J 3
parts of 2§ 3—04 P 7
: pound. 2—aé T
. . 2=—-00 ™ 2
’ l'—'085 »Tf R N
L 100y e

T

' o’ 3 1. c‘lff
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o Cafe. Lo »

. When the price- of the Iateger is a farthing,
then take the 6th part of the given number, which
will be fo many ‘three-half-pences, and if any thing
remains it is farthings, by the 7th Rule of Chapter g.
_ then coofider-that three-half-pence is § of a fhilling,
wherefore take the eighth part of them for fhillings,
and if any thing remain they are fo many 3 half pence,

-which reduce into pounds by the third Rule forego-
ing. - Example, What comes 67486 ). to, at a Fars
thing per L. Firlt I take ¢ of 67485 and it is 11247
three half-penceand 4 fasthings, or one peny ; then §
of 11247 is 1403 5. and 7 remains, which ts 4 three-
hailf-pence, or jo3d. Wwhich with the 4 furthings be-
fore make 1134 and 1404 -fhillings, which by the 3d
Rule is 7cl. ¢s. In all 90l g5, 113.d for the An-

- fwer. See the Work following. ’

g -l d. ’ |
1 167486 a4 L perl.
.—l-l--—- M ¢ ~
e ‘1§ | 5rag7—~1 : '
L e . -

L s a =~ :
70—¢—11% facit,

<L v - Other Examples follow. L
i,_,'. §576l. at xqr 6380k at 14r.

. emememEA S e—— . —— e ereat

’ ) l"}o ’i4!°‘5—l°'}

L)

31429 —2 s 3] 1063 ——2 grs.

si T8 —-84. 21 132 — 114
e ' —u n———
4 s d : L s d .

8—18—8 fuit- - Gt B—11 facit
S A " 6. When
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6. When the price of the Integer is 2 farthings, then

. take the third part of the given Number for fo many
three-half-pences, and the remainder (if any) is haif-
_pence, then take the eighth part of that for fhillings,
as before, ¢yc, . RN .

-

Examples.

1]7368 L ar 2 grs. 1]83471 at 2 grs.

32456 ) I | ;J'27'82;-—:-zvqrr. :

sHselr 15 ]34ly——-9d. }.°
LYy L o« d
3§ —7 facit - 19—p—9; facit

4y, When the price of the Toteger is 3 farthings, then
take half the given Number _for'thrcc-lulf-pcm (and

if any thing remain it is 3 farthings). then takethe 8th.
of that for thillings, as before, ¢oe. ¢ R
Examples. - '
L% 4736 Latzgrs. - t.g 54‘{51-&34”-
G — em—— .. e S———— —
+|2368 7 \1 Jjame—3 qrs.
= 29|§ L x‘.‘;p3'3"9'
s 7 oK s doges.
14—16 fait . {i16=19-0--3 fa.

- s Cafea. .. .
8. When the given price of the Integer, is a party
opparts of a {hillin q‘gvi(. pence) divide the given
Number of kntegers (whofe value is fought) by the
denopinator, of the Fraction reprefenting the cven
part,and the quote is. fhillings (always minding' the
7th Rale of the:gth Chap.).and thofe hil'ings may be
reduced inte-pounds by the 30 Rule of this Chapter.,
Example, Let it bé required to find the value, of 433 &
. . ) — ! .'&

/
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at 3d. perl. " I confider 34.is § of a fhilling, ind

4 38% will coft fo many 3-pences, wherefore I divide
438 by 4 the denominator of §, and the quote is 109
fhillings, and 2 remains, which is 2 three-pences or e
6. the whole value is 3/ 9s. 6d, as by the follows: "
ing work appeareth. '

11438 hatsd,

T l°|9"“‘5 '
) 1- - B do ’
Jacit §—9<—6
" Mire Examples fodlow.
L d ] e a
1 ;57’:’:6”1.‘ o %|s316at 2 per &
| —— e P cr— N
s 179,! . D 1 88|s : ’
. facit 89'1;9:. Y !' * fusit 44165, :
N S T TN T R 3 ,
F[438 @ gperl | 16389 st 1z perl
15311416 . . i;: 79!8'—7d":‘
f“;“ 7 ltlg;i . i‘ﬁ‘ 39z !’_8 5o 1{.-:-"
L 4 L d
$[879 4 3pri iv3 |88 a2 xper
— et ——
s|2to— 9d. r3 6|8 —=24d
- e e . @ e—— ¥ ,-—p';_____'
_facit 10l 19 5. 94 cJuit3l 85 24 -

: 9 If the'pri}:‘c.of the Integer be pence ua'de}_ rz\ '
and yet notan even part, then it may bedivided into
cven parts, and fo.the parts. df the given Number ta-..
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ken accordingly, and added tugether, as if it were sd.
- which is 34, and 2d. vig. } and ; of a fhilling, firft
take  of the given number, and then ¢ thercof, and
add them together, and their Sum is the Anfwer in
thitlings, ftill obferving Rule 9. of Chap. g. for the re-
mainders (if any be) thed bring the fhillings imto
pounds by the 3d Rule foregoing. Likewife qd. is}
and §, fo od. 13 and }, and .1cd. is § aod {, -and
s1d. is £ and § and 2 of a fhilling, or elfe many
times your work may be fhortaed thus, wviz. when
the faid given price is to be divided iBto even parts
- of a fhilling or of a pound, after you have taken .the
firft even part, the other may bc an even part of
that part, as in the next Example, where is given
439 L. at sd. per 1. now I may divide it thus, vig. in-
to 44, and 1d. and 4d. being § of a. fhilling, and’
1d. being 3 of 4d. 1firft take § of 439 /. and it gives
146 5. 4 d and for the 1 4. I take % of 146 5. 44,
which is 365." 7d. which in all comes to ol 25. 114,
Examples foliow. . ‘

. de - o oqyds cd
439 «t sprl. 417 at g per yd
on—— — Pe—— ‘
+[146—4 11208 —6 ~
3| 36— - | 2{ro4—3
18|2— 11 - 31|2=~ 9 R
{9k 25 124 fusit - 15l 125 gd. facit
. ¢ . - .
fells 4 T elis d. .
T 1187 nngn:l v ] 386 atio”
tHi9s—8 {153
1| r46—y T ] #l128—2
s4la—s -] |zhi—8
Tihansd fasie | [16L x5 84, fucit

836
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- - Cafe 3.

185

yds. d. , L 4
~|836 at8perrd ' §34 42 11
3|278—s8 | I g -
slag—g - ] ilime

$517——4 3{133—¢ )

- S—— D ——
294 175, 44, facit - 48]19—6

24l 9s5.6d. facikt - -

10. When the price of the Integer is pence and

farthisgs, if it make an even
as before, but if they are uneven,

peny three farthings, 2d.

part of a fhilling, work

as peny farthing,

igr. or ad. 3grs.'or 3d.

3qrs. or the like, then it work for fome

even part,

and then confider what part the reft is of that even
part, and divide that quoticnt theieby, then add them

together, and reduce them

to pounds as be&drc.Exat_n;; L qrs.
le,3470L at 1dixgr.perl. |1 13490 atg
rﬁﬁi work for the pcnyfby ¥ .
dividing 3470.by 12, for | 1| 280—=2
1d. is r4 of a hilling,and | | 73— g—uma
the quote is 289 5. 2d.then _
I conceive that 1 farthing {27 36|1———g——2
is the Jof a peny, and the ——
value of one farthing will L. . d
# of the value at 1 peny, 18 ——-1=rgl,
and therefore I take 5 of | e —

2895, 2d. which is72s.

3 d. 2 qrs. and add them together, and they are 18 /.~

U 5. ¢d. 24rs. as by the Margent,

of the fame nature follow.

Other Examples

A436°

.,
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1. d yds d.
cLl4360 @t 1y - A3 eI} -
———— . - —‘-—‘ ,
%l 33—+ H m—rid
90 —=1I0 - . 1111 ¢ .
4sl4—2 e 8l3—63
. nm—— . S gmp—— CR—
'l-' Se do - )- S do i '
o | 220—14—2 facit fuit 4—3—6%
311485l at 244, 4(g20ydsat 7%
1| 8o—104. 3l2%0
+ JO=—— ]-{- i 65
e, vt —— —————————, WA
lo—113 - |4.132ls
’ : | . . -
L4 L 10511 44 164 35 fact
H6sqboa atd | H{yyydsa 104 ds
3l . | 2| ss——64.
29—=3d Sl 3t g3 . -
-——--——-—-ﬁ-—’r N .';‘, N l?"‘!"“?‘.{' T
{13163 - Ll === 10 34 -
—————— - X . .."' s i - R
6h 165 34 . sl 195 19{‘[«!&

Cil[e.{;- : STt

11. When the price of the Integer is 3s. thencut, |
off the figure in the place of Units of the given namber,
and double it for fhillings, and the figures on the other
hand are pounds, Example, 436 yds at -

25, per yd. cut off the lalt figure 6 and - 43/6
double it; it makes 12 fRillings, aud the e——omee
other two ﬁﬁures, viz. 43, are fo many 43k 124,
. .pounds, fo that there value is 43l 125, - '
. @ per Margent. ' '

- . - ° y 12 Hencc

- .
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“12. Hence it is evident that when the given price
of an Integer is an.cven number of fhillings, then if
you take half of that even number of fhillings, and
multiply the given number of Iotrgers thereby, dou- -
blin&thc fieft figure of the produtt,and fetting 1t gpart
illings, the reft of the produ® will be pounds,
which pounds and (hillings is the value fought. Exam-

vp]c.i(What_coﬂ 36 yds at 8s. per yd? To refolve which
Ita

¢ 4 of 8s. (the price of a yd.) which is 4, and
multiply s36 thereby, faying, 4 ) .
times 6'1s 24, then ] double the g36yds at 8s.

firft figure 4,makes 8 for fhillings; 4

and carry 2 to the next produtt, -
¢oc.l find the reftof the produ® 214 1 8.

to bea14,which I note for pounds -

fo the value of §36 yds. at 8. per yd. is 214 L. 85, as -
per Margent. More Examples follow, -

6 yds-at 6 peryde 420 yds at 12s. per yd,
16l 16s. facit. ) zszl.ﬁc-iz—. L
} iz; yds at 45. per yd. | 3'26 yils at 135, per }d.
‘a4l vz s | 328l g facik,
B ;;8 eil:‘at' 8. pg»‘j el. [ 48 jd:%_at 16s. per yd. -
'x ol 48, facit. g 38l 8s. facit,
84]&1‘ a; |cs per yd. 52 yd.r'atvlas. peryd. .
4ol fact. 46l lgs.“ﬁwit.

" 13. Ifthe given price of the Integer is an odd num- -
ber of fhillings, theém work firft for the even number
of fhillings by the laft Rule, and for the odd fhitting

-take ;2 of the given number of Integers according to

the 3 Rule of this Chapter, and add them togcther, -
and you have your defire, Examples foow.' -

‘ 2 .
. —Afﬂ
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yds. 5 els s
422 “at 3 peryard 431 at 13
- ———— S S .
- 5 A - L s.
42——4g 28 —— 12
2l——2 28——11
63—6 facit. ‘ .280=— 03 facit
el 5 . el P
§16 at qperell. . . " 324 at vqperell.
‘; R 1Y ’ . Ic .i'..
1§4——16 289——04
2§=——16 - 16— o4
~ ¥80——12 facit " agg—oB facit

lf' Except when the given price of the Integer is
&s. for then it is fooner anfwered by taking § of the
given number whofe value is fought, as in the follow-
ing Example. . :

l
Cafe s. .

1s. When the given price of an Integer is fhil
lings and pence, or fhillings, pence and farthings;
then if the fhillings and -pence be an cven part of
a pound, divide ' the given number of Integen,
whofe value you feek by the denominator of that
Fra®ion reprefenting that even part.  As for Ex-
- ample, what is the price of 384 yards at 6s. 8. pr
yard 2 Here I confider that s, 84, is } of a pound.‘
. wherc:

- o —

yds PR ells s
436 & ¢peryard. ’ i’zoé at g perell

109 . facit $1 L—-x0s. facit
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w herefore I divide 384 by 3, and
the quote isthe dufwer, viz. 128 L. 7 l §1384

128 ). facit,

fo that 384 yds, at 6 5. 84, per yd,

amounts to 128 /. as per Margent,
frall oblerving the 7tk Rule of the
oth Chapter. )
L : More Examples folow.

l —;—!4;8 tisat 67s. 84, l $1443vds at 25, 6 .

——— —— -
]
1 &

’461’ ﬁci’. L ssl 7S é d. f‘dtn
16. When the given valué of the Integer is fhillings-
and pence, and not an even part of a pound,’ yet ma-
ny times it may be divided into parts (viz. 64, 6ds is
4 5. and 25. 6 d. for the 4 5. work according to the
12th Rale foregoing,~and for the 24. 6 4. take the
¢ighth part 6f the gawen Number, and add them toge-
ther, then their fum is the value required.) .
So8s. 6 4. will be divided into 6s5. and 2. 6d.
~ and the price of the given Number-may be found out
as before, ¢rc.  Examples follow. '

28 at 3:'.‘ 44, , ’.—51726 Msat 15 84,

874 105, facit. 6ol 10s. fasits

yds s d. ells s doo
38 at 8—8 -~ 340 WM s—4
C e e |- — ——
T]128h—13—3 i) sql—~o
7| 38——12—0 ] 90— o -
11690 g5, 4d. facis 144 b facit,
‘a’ s :40 5. "3 [A .
%1427 at 8—6 | §|386 at 14—8 .
S — S——— 4 - . . T
] 6]138L — 20 .- - -
4 ¥ 83— 9—6 “1154b — 80
‘ - - 128——13—4 |
1811, 95, 6d. facic : ——
REEEEN 9 . f‘a i 283[.’!&“.']!6“9

17. When

P
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17. When the given price of the rnt::ig'er is fhiilings
and pence, andyon cansaot readily divide them accord-
ing to the laft Rule, then multiply the given number

-whofe value you feck by the number of fhillings ia.

the price of the Integer, and them for the penee
work by the 8th Rule foregoing, then add the Num-
bers together, and their Sum is the valug foughtin
thillings 5 as for Example, what is the value of 392 yds
at 6s. 9d. peryd? Here 65 9 d. cannot be made
any even part, nor indeed can it be divided into even
parts of a pound; wherefore I multiply the given num-
ber of yards 352 by 6, for the 6s. .thé produt is
-a3s2 fhillings, thea for the ¢d. Idivide it into 6d.
‘and 34. and work for them by the 8th Rule- fore-
going, aod at laft add the fhillings together, they
make 2646 5. and by the 3d. Rule they are reduced to
132 1. 65, the value of 392 yds at 6. gd.per yard.Sec
.the work following. S

yds. s
. 392 at 6——9 ’
‘ ~
2382 .
alee © o
il 58 :
’: 264(6 4

K

S—en——

1321 6 s. fasity

) Otbey Examwplesfolfow. . .~ -
'R A Y S 2‘;1':. s &
448 at 4——10 732 &t 12——7
. 4 ) 1 12 [

1920, o 118784 ,
$ 240 . ' +{ 244 . T
4| 160 e 183
St B T
l K16 facit, ’ 460 L. xu.fa:'i?
o : 1

When
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18. ‘When the given price of the Integer is (hil- -
lings, pence and farthings, then mnlti'pl[{._the given
1

pumber of Iategers by the number o

l]iﬂg‘ eons

tained in the value of the Integer, and for the pence
and farthings follow.the 10th Rule of this Chaptcr,

Example.
oo - ; .4
Jydss s d. ‘ el s d
438 at 8—2q65 . 370 at 14e—-2%
.8 T 13
S — S ——— el
13804 ~ 1480
329~ 370
| 2r—ad ——
————ie gi8o0 d.
37slo—43 i 61——3
—_— 3| re———o
fac. 187 L 10 5. 434, % 7._3.;.
N ) §26|4———o¥
o o mmaa .
fac.as3l. 4s9d.8, 7

s s 4
136 at g——2}

1224 ——=—~0"
2Q: -8

§———8

L ek

S ———— — w—
12g|2—
—— ——at—

j“. 62 ‘c 12 5 4 in K

“ram

AN

s ;.( d e

430 ata—y 3}
2 -

862 .

107 ~—0d..

$3——- 104,

S ——— G——

102|317 2

——— o———

facit g1/s 3 n2d.

- cafe.
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: - Cafe. 6. .

19. When the given vatue of the Integer is - pounds,
then multiply the Number of Integers, whofe value*
fought by the price of the Integer, and the produét ¢
the anfwer in-pounds.

Examples.
c. L C. L
42at 2perC. . 13at 8perC. .
84 L fucit; . rog L. fasit.
c L ¢ L
3o at 3 terC. : 48 at 12 per C.
g0l facite . §7§ L. facit,

Cafe 1. '

20, If theprice of the Integer is pounds and fhil-
lings, then for the. pounds work as in the laft Rule.and
for the fhllings as in the 12 and 13 Rules beforegeing,
then add ti: Numbers produced from them both, and

“  the Sum is the value fought. :

Examples. - N

C. - & So grofs L s

46 at 2=——4 = 82 at 4—10
al. 92 s 41.~[328 .

48| 9—4¢ Jios. | 41

o1l 45 fuit. | | 360l fasit

erfs I s grofs L s

s8 at 3—9 , 26 at 3—15

T e

3Lityg s . )3k (18 .
6s.| 19—8 14 5. | 18——4
1.} 2—-18 18| 1—6

194 L 64 facit - 971 105, fazit

: N 21. When

B M - o ettt .t e e I .
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_-ax. When the given price of an Integer confifts of
pounds, fhillings, and pence, with farthings, then.
work for the fullings, pence, and farthings, firft ac-

cordiag to the 18th Rule of this Chapter, and find the
total value of the given Number, as 'if there were no -
pounds, then work with the pounds according to the -
1 oth Rule of this Chapter, and add the Numbers thus
found, and their Sum is the total value required. .

~

 Examples of this Rule follow. -~
c d. c .\

!o B Io‘ ’do
2134 (—13—4 } | 374t 3—8—jo &
ez - 206 d. 8 4.
- 33 18—6 §di
— = 93~ |34
13 5. [2769. d. -y L d
F E L R ST
134y 26— 7% 32|8--41d.
284|8——10} 16 L 8s. 43d,
' -~ Lo
1L, J1421. 085 10} d | 3 —
{ 213 » 1271 85 45 4. fac.
‘ 335/, 85. io; d.facit | ) ‘




194 Rules vf Prafbice, Chap.. 26,

22. Wheo there is given the velue of an Tutoger,
and it is required to know the value of ‘many fuch
Antegers together, with 4 or ; or } ofan Integer

then firft (by the former Reles) find out the Value

of the given rnumber of Integers, and then for & of |

an Jnteger take 4 of the given_value of the integer,or
for § take § ol thegivenvalue of the Integer, and for
4 firft take the § of the given value,'and then ; of that
4, fetting each part under he precedent, then adding
them togcther, their Sum will be the required value
of the Integers and their parts. Example ; what is che
value of 1167 yds at 45. 6d. peryard? To give an
Anfwer, firft I work for the, - :
value of i 16 yds, by the 1gth yds &, d.

Rule foreguing, ‘and thentor 1163 ot fomeeg

the 1 ;d ItakeJ of 45 64. . , —
whichis 25 3d..gandaddto 11l 124 l 25

the reft found as before, then 14—104d. [ 23. 6 4,
s that Sum the total value of = - 2—3 [ 2 ,d.
1365 yds. at 45, 6d. peryd. ——aw-
~whichI find toamountto 26/. 26—q—3 facit, _
45 3 d. as by the work'in - - o
“the Margent.

\

. Other Eiaﬁ:ple: fellow, -

3243 ds.at 4 5. 10d.. | 7205 ydi. st 6.8 4. "
4;. - "} 240L 3 5. 4 d. facit,

éd.. 1. P

B | 396 ———
A2 et e
108———— | 44

o cr—ad. gyl o
346|7 %. (2id.
7?7.1:_.‘ 2% d. facit. . _

228 ellsat125. 11d.  |C. s l. 1. & T

2736 125,
~ 76— 4d.
| 26— 4d.
87 3d.

6——sid. | ek

a—a23d. | 2ok |

295485 N5

349 L 145 85 d facit. I

|
|

'



method of divers Autbors, but what Hath been deli-
vered here are fufficient for the pratical Arithmetician
in- all cafes whatfoever, = o

. . . v

[N

RO i ﬁeRnIeome(nr.‘h
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x. T Arter is a Rule imongﬁ Merchants, which (in

. the exchanging - of one Commodity. for ano-
ther) informs them fo te proportion their Rates as that
neither may fuftais lofs. ) .

2. To selolve Queftions in Barter, it will not be

d
R
ving fuch Queftions. . L
Quefh 1. Two Merchants (viz. A aid B) Barter, A
hath 13 C. 3grs. 14 L, of Pepper at 3l. 16s. per C.
and B hath Cotton at 94, per l‘: '
. Cotton B muft give A for his Pepper ? -
Anfwer, 9 Co 1 4qr. L Lo
Firft, find by the Ruleof 3, or the Rules of Praltice
feregoing, how much the Pepper is worth, faying,
~ I xC.coft 2l 16s. what will 13 C. 3 grse 144
’ “ﬂ.’ s \
Anfwer, 381, 1745 o ”
Secondly, By the Rule of 3 fay, If gd, buy 1l of
Cotton, how much will 38/ 17s5. buy ¢ a
Anfwér, 93 C. and fo.much Cotton muft B give to
A for 13C. 3¢rs. 14 L. of Pepper at 21, 165, per Cént.
" when the Cotton is worth gd. per .

.

Ka ) ,'gke_#.

Chap.27, Bartey. . 19§
Many mote queftions may be flated, and (everal o-'
ther Rules of Praltice may be fhiewn according to the:

CHAP. XXVIL . ..

i&ﬁcu’ltto,him that is acquainted with the Golden
le, or Ruie of 3, it being altagether ufed in relole .

1 demand how much



) L .
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Queft. 2. Two Merchants (A ind B) darter, A hath
Ginger wotth 1 4. 195, 4 d. per C. bur in barter he will
have 2 L, 16 s. per C. BhathNutmegs worth g/, 123+
per C. now I demand “how B muft rate his Nutmegs
per C. to make his gain in barter equal to thae of A?
-Anfwer, 8 I. 8. . . :
Say, by the Rule of Three, If 5 L. 175, 4d. require
.2 I 16 s in'barter, what will s 4 12 5. require in
barter 2 -
F‘fit, 8 1- 8"0 Lo
+ Ruet.3. A_and Bbarter, A hath 120 yards of Broad-
cloth worth 6 s. per yd. but in barter he wiil have 8 s
per yd. B hath Shalloon worth 45, per yd, now I de-
mand how many yards of Shalloon B muft give A for
+is Broad-cloth, making his gain in barter equal to
ghatof A2 = . . .
Anfwer, 180 yds of Shalloon. .
‘Firft (as in the laft queftion) find out how B ought
sto fell his Shalloon in barter, wviz. fay, If 6 5. require
8 5. what wlll 4 5. require ? . :
Anfwer, ¢ 5. gd ;
“Thus you fee that B muft fell his Shalloon in bartcr
at g3 4 d. if Afell his Broad-cloth at 8 5. per yd.
. It remaineth now to find out how much Shalloon
B muft »&ivc for 130 yards of Broad-cloth, which af-
ter-the fame method ufed to refolve the firft queftion
«of this Chapter is found to6 be 180, and fo many yards
‘ olf S‘ll\alloon muft B give A for the 120 yards of Broad-
gloth. - ’

worth'6 ) ] ]
~“Cinnamon, I demand how B rated his Cinnamon
der b - .

Anfwer, 4 s. per-J. ;

Queft. 5. A and B barter, A hath 4 Tun of Brand
worth 37 L. 16 5. ready Money, but in barter ke hat|
sol. 8. per Tun, and A giveth B21C. 24rs. 11§ L
of Ginger for his 4 Tun of Brandy, I ‘defirc to know
‘haw B fold his Ginger in barter per.C. and how much
it was worth in ready Mooey, -

~Queft. 2 A and Bburtered, A had 14C. of Sugar
. per 1. for which B gave him 1 C. 34rs. of.

Anfwer,
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. Anfwer, Forgcl. &s. and 8
worth 5. per-Cent, in ready Money.,. .
Queft. 6. A and B-harter. ‘A hath 320 doxen of Can-.
dles at 4s. 64. per dozen, for which, B giveth- him
30l. in Money, and the reft in Cotton at &d. per /..
1 demand how much Cotton he moft’ give him mose
than the 30l , T
T Anfwer, 11 C. 191, ' ' s
Quest. 7. A and Rbarter. A hath 608 yards of broad
Cloth worth 145 per yd, for which B giveth him
125l I2s. réady Money, and 83l 2grs. 24k of
Bees Way, now L defite to know how he rcckqnc'd his
Wax per C. e - :
Anfwer, 3l. 10s. per C.

I -

LR
LR

i‘ . .

. CHAP XxVIL -
Q&eﬂibm in-Loﬁ,‘a;gJ’ Gain.. - T

Gueft. 1. A Merchant bought 436 yardsof broad-
. 4"\ cloth for 8s:. 6d. per yard, and felicth
.it again at 1os. 4d. per yard, now I defire to know
how much he gained in the Szle of the 436 yards ¢
© Anfwer, 30l 195, 4d. . .
. Firft find out by the Rule of Three, or by practicg,
how much the Cloth coft him at 85. 64 peryd. which
.1 find to be 18gl. 6s. then by the fume. Rule ﬁr}i
out how much he fold it for, wviz. 225l ss. 4d.
. then fubtrat™ 183l &s. which .it; coft him, frum:
 226l. g5 4d. which he fold it for, and there remain-
. eth 30l. 1gs. 4ds for his gain in the Sale thesgef
‘Otherwife it m3yfooner be refolved: thus, ,ﬁ'tﬂ;ﬁﬂﬁ :
.out how much he gained per yd. wiz, fubtralt gs.: 64.
_which he gave per yd, from Ycs. 4d. which he fpld it
for per yd. the remainder is 13, 10d. for his gains per
4. then {ay, . STy

0

. oo K3 . i it

N ot
- o

in barter, and it was® °
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" 1f 1ydgain 1 5. 10d. what willy36 3d gain ? The
Anfwer by Praltice, or the Rule of Threels 302, 19 5.
4 d. as wasfound before., . ~

Queft. 2. A Draper bo_n%ht ‘1"24 sds of HoNand |

Cloth, for which he gave 31 A 1defire to know how
he muft fcll it per yard to gain 10/ 6. 8 d. inthe
whgle Sale of the 124 yds? Anfwer, at 6s. 8 d. por
ywd. v L

. Add the price which it coft him, (viz. 31 L) to his
intended gain, (viz. tok 65 8 d.) the fum is-414
6s. 84d. then fay, . .

If 124 yds m}‘uirc 41 L 6 5. 8 d. what will 5 yd

vesuire 2 By the
e

Rueft. 3. A Grocer bought 3 €. 147. 140, of Cloves,
which coft him 2 5. 4 d. per /. and fold them for g2 /.
14 5. I defire to know how much he gained in the
whole, Anfwer, 81. 123,

Duefl. % A Draper hought 86 Kerfeys for 129 L
U dewmand how he muft fell them per picce to.gain 154
in laying out 100 L, at therate? Anfwer, 1L 145, 6d.
“per picce 5 for, B o : :
< Asypocl isto rrgl fois 1290 'to 148 L ¥ 5.,

So that by the proportion above, 1 have fourd ho
much he muft recelve for the 86 Kerfeys to gain after
the rite of 15 L. per C. then to find how he muft fell
them per picce. [fay, o .

- As 86 pieccs are to 1481, 7 5. fo is 1 piece to 1/
34's. 6 d, 'which is the pumber fought.

"Queft. . ‘A Grocer bought 44 C. of Pepper for 15/

37 5. 4d. and (it prcving to be damnified) is willing
to lofe 12/ 1cs perCent. 1 demand how he mult

ditper L, Anfwer, 7 do perl. . .
‘k"snbt"ra& 121 10 5. the lo's'of 100 L from 100 &
-anid there remaing 87 £ .10 5. then fay,
" As icolk istoBy L 105 foisigl 175 4d.to
1323y 5. 84! Jo"much ‘as he muft fell.icali forta
tofe after the rate propounded, thed to know how he
muftfelit per & b2y, - - - 7 .
A3 13k 175 64715t 44C. foisal, toqd
S ? A T e,

ule of Three I find the Anfwer 6 5.




AChap:a8. . Eofsand Gain. 199
Queft. 6. A Pluimimer fold fo Fodder of Lead (‘the
_Fodder containirg 191 C.) for 204). 1¢s. and gaineds
after the rate of 12 xcs. per rocl. I demand how
“much if coft him jer C ? Anfwer,-18;. 84, C
. To refolve this queftion add 12/ 105 (the Giin-
_;er\ Cent.) to 100l, and it }makc_s) 112k tos. then
ay, ; ’ S )
yAs\nz lxes. is to gocl fo-is 204l 145 to
- 382/, ’

. Which 182/ isthe Sum it coft him in all, then re.
dugce your 10 Fodders to half hundreds, and it makes
390, then fay, o
y As 300 -half hundreds is. to 182/, fo is 2 half
hundreds ‘to- 18s." 84. the price of 2 ‘half hundreds,
or onc €. weight, and (o much it flood him in per C.

weight. o .
_Queft. 7. A Merchant bought 8- Tuns of Wine,
which  being fophifticated, he fellcth for gocl. and
lofeth after the rate of .12/, in receiving 100l now
- . 1 demand how much it coft him per Tun 2 4nd how he
[elleth it per-Gillon o lofe after the faid rate? Anfwer,
" itcoft g6, per Tun, and he muft fell itat 3s. 11d. 212
grs. per Gallon to lefe x 2/ in receiving 1col. . o
. To refolve this queftion, T confides in the firft place,
that in receiviag rool. he-lofeth 12/, therefore 1oc/l.
_ comes in for 112/, laid out, wherefore to find how-
- much he laid out for the whole, I fay, -
, As rool. is to 112/. fois gool. to 448/ and fo
-~ much the 8 Tuns coft him, then to find how much it:

+  coft per Tun, Ifay, -
T As 8 is to 448/, fois1 to g6/, the price it colt par
-Xun. ~ .

N6w to fiad how he muft fell it per. Gallon, reduce
the-8 Tuns.into Gallons, they make 2016, then fay,

= As 2016 Gllors is to 4col. fo is £ Gall. to 3s. 11d..
22 grs. the price he muft fell it a¢-per Gallon to lofe. -

. as aforefaid. . ¢ '

Kg. L el .

N

(N

‘e . . -
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Quefl. 8- A Merchant bought 8 Tuns of Wine, which
bcmﬁ fophiifticated, he i?ov‘v‘ﬁling tofell for 400 2. and
Jefeth at_that rate 122 in laying out 100 /.. upon the
fame, now I demand hew much it coft him per Tun ?
Here I confider that for 100 /. laid out, he recei-
veth but 88 /. therefore to find what the 8 Tuns coft
him, Isfay, :
. AM8BL isto 100 ). fo is 400 /. to +§ the price
*it all coft him, then to find how much ;:‘4'1-'-311, I ?ay;
AsBisto 4547/ foist to 62, or 64 165,
44d. 3% gr. per Tua. S -

) . . ) N °

CHAP. XXIX.
Equation of Payments.

3. ] Quation of Payments, is that Rule amongft
. E Merchants whereby we reduce the timcson?or
payment of feveral Sums of Money, to an equated
time for the payment of the whole -Debt without dam-
age to Debtor or Creditor, and - :

The Kale s,

_ 2. Multiply the fums of each particular payment by
iis refpetive time, ‘then add the feveral produ@s to-
gether, and their Sum divide by the total Debt, and
the quotient thence arifing is the equated time for the
payment of the whole debt. Example,

Queft. 1. A is indebted to B in the fum of 130l
whereof ¢o /. is to be paid at 2 Months, and go /.
4 months, and the reft at 6 menths, now they agree’
to make one payment of the total Sum, the queftion is
what the equated time for payment without damage
“to Debtor or Creditor 2 )

To.




: AR .
. Chap. 29. Equation off Payments. 201"
" To refolve this Queftion I multiply each payment by
its time, viz.

" g0 L multiplied by .2 mon. producethmmmmmm160 ‘
so L. multiplied by 4 mon. produceth 200
30 I, multiplied by 6 mon. produceth ——180 -

The-Sum of the produl it ———486. ‘@

Then I divide 480 ( the Sum of the Produ@s 7). by -
130 (the total Debt) and the Quotientis 3+ months
for the time of paying the whole Debt.

Queft. 2. A Merchant hath' owing him 100 L. tobe
piid as followeth, viz. 6co & at 4 menths, 200/, at
6 months, and the reft (which is-200 4) at 12 months, -
and he agrecth with his Debtor to make one payment:
of the whole, I demand. the time of payment withont
damage to Debtor or Creditor ? : .

“600 1. ‘mulripliéd"’by 4 months i ——ax2400
200-L multiplied by 6 months if w200
200 I.\vmultiplied by 12 -months i ewmmm——2400

- _The Sum of the Produft is 6000

and the Sum of the prode® (660b) being divided by

the whole Debt (1000'L) quotes & - months for ‘the -

time of payment of the whole Debt. . _

" 3. The truth of this. Rule is thus manifeft, if the

intereft of that Money whichis pald -

(by the equated time) aftet it is due, The Proof of the

beé equal to the intereft of that Mo-" Rule of Equation

ney which ( by the equated time) is of Payments. .

paid {0 much foomer than it & dueat - ..

- any rate’per C.. then the Operation.is true, otherwife-
pot. Esgample, : °’ ' : ..

In'the laft Queft. 600 L. fhould have beenpaid at ¢ .
months, but it is not difcharged till' 6 months (that.is
two months after it is-due ) wherefdre its interef}.
for. 2 months at & per Cent. per Anmum 15 6 L.-and then
o - Kes- 208b,

il

2



' -

202 EBquation of ‘Faymsmm , Chap. 29,
acol. was to be paid at 6 months, which is the e
quated time for its payment, therefore no Intereft is
scgkoned for it, but 200/, fhould have been paid at
12 Months, but it is to be paid at 6 months, which is

. 6 menths fdoner than it oughr, wherefore the intereft
of 200l for 6 months is 6/, (accounting 61 per Cent.
¢ Anpum) which is c&ual to the intereft of 6col. for
2 months, wherefore the work is right.

Queil. 3. A Mcrchant hath owing him g certain fum
to be diftharged at 3 cqual payments, viz. § at two
Months, } at four months, and § at 8 months, the
queflian is, what is the equated time for the payment
of the wheleDebt 2 * . oo T

In queflions of this nature, (viz. where the Debtis
divided into equal or unequal parts), eactr of the parts
ip to be maitiplied by its time, and the fum of the pron
duit is the Anfwer, ) . '

3. Mulsiplied by 2 mon. produceth 3
o 4 Mudpiplied by 4 mon. produceth 1%
¥ Mubiiplied:-by 8 mom produceth 23 -

The Sum of the Prqdafl.f_ i 4%

which is 43:months for. the équated time of payment.
- If inftead of the FraQions. (‘Jcprffcn(iﬁ ‘the parts)
you had wrought by tbe mumbers. therafelves (repie-
feated by thofe parts) according to theYirft and fecond:
~ Examplcs, it would have been the fame Acfwer, as

fuppofe the Debt had been 9 L. then § of it is 3ck’
for cach payment, viz-at 3, 4,and § mooths, then.

30 I Multiplied. by. 2 mon, p':a'dkcetb 6o
. 39 | Multiplied. by 4 mon, produceth 120
’ 30 L., Mylsiplied.by 8 mon. produceth 240

The «S‘lam:of, t@c-?rduﬂir, is 420 -

whicki divided by go'(the whoje, Pebt) guoteth 452
.43 mogths as before, 7, o S
. ’ ' g"ﬂ\.

‘
0
.
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 Queft. 4. A Merchant ewe:h a Sum of Money to be

~ .paid 4 at s months, and ;at 8 months, and § at 10
months, and he agreeth with his Creditor to make onc .
total payneat; [demand the time, without damage
to Debtor or Creditor 2 Work as in the" laft Queflion, .
and you will find the Anfwer to be 7-months.

Queft. §. Aisindcbted to B 640 L. whereof he is-
to pay 4ol. prefcot money, and 350l at 3 months,
and the reft’ (viz. 2¢¢l.) at 8 months, and they agree
. to make an Equated™ time for the whole payment? ~
now I demand the time 2 , K

In qucﬂions of this mature (viz. where: there is .
ready money paid) you are in Multiplying, to neg-
‘Jeét the money that is to be paid prefent, and work<
with the reft as is before dire®ted, and divide the
fum cof the produ@s by the whole Debt, and the Quote
is the. anfwer : For here 4cl is to be paid prefent, .

* and hathno time allowéd, ‘and according.to the Rule
it thould be multiplicd. by :its time, which is (o) .
thercfore 40 tinies o is o, which neither augmenteth
nor.diminitheth the Dividend;. wherefore. (to proceed
dccording, to direion) I fay, .

350 by.3 Momths )mb«tctb——.———lo;e.
250 by 8 Months produceth 2000

The Sumof the -;rola:ﬂ i5———3060 .
. ! \ ,

_ which divided by 640, the whole Debt, the. quoteis -
425 Months, the time of payment,

. Queft, 6. .A~is indebted to B imwa certain Sufm; 2
~whereof is t¢ he paid prefent Money, 2 4t 6 months, .
and the reft at 8 Months now I demand the equated: -
time for the payment pfit all? - - , .

. Anfwer 33 months is the time of payment.. ¢

Queft. 7. A is indebted to B 120l “whereof -4 .is to .
hy-p:;: at 3mmqnt'l;:, 3at zd noqthts_., and- the reft at opf :
months; what is the equated time for the payment of
She: whols Sum ? eq ' - e
NS . ) v_ < ::' Aﬁ"‘ﬂ -

Tl
ki
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Anfwer, 6% months, e
LQueft. 8. A is indebted to B 420l which is due

at the end of 6 months, but A is willing to pay him

14cl. prefent, provided he can -nave tic remainder
forborn fo much' the longer to make fatisfalion for
his kindries, which is a%rccd upon, I defire to know
what time ought to be allotted for the payment of the

280/, remaining ? )

. Torefolve this queftion, firft, find out what- is the

-1ntereft of 140l for the time it was . paid beforeit

was due, at 6 per Cent. (or any other rate) wiz. 6

months) and you will find it tobe ¢4l 4¢. Then itis

evident that the remaining 280). muftbe detained fo
much Jonger than 6 months as the while it may eatout -
that interg®, wiz. 4l 4s. which -is thus found out,
viz. Firfl, fee what is the Intereft of 28¢c/. for a moath,
or any othertime ; but here we will take one :month,
and its Iptereft, for one month i528s. -

Then by the Rule of Three, fay, -~ ~ ... -

As 28s.°is to 1 month, fo is 84s. to 3 months ; -
fo that the 286/; remaining muit- be kept 3 months,
beyond its firft time of pay ment (viz. 6 months)which -
added thereto, makes g months, at the end of which
time A ought to make payment of the remainder.

. . I YO .

. CHAP XXX
'"EXCHANGE. -

1. T HE Rule of Exchangé ‘informeth ‘Merchants -
" how to exchange Moneys, Weights, or Mea-
fures of onc Country into (or for) the Moneys,
Weights, or Meafures of another Country, and when _
the Rate, Reafon, or Proportion betwixt the Money,
Weights, or Meafures of different Countrys is known,
it will not te difficalt for the Pra®itioner -that is well
ainted with.the Rule of proportion (or Rule 6f
Three) to refolve ay Queftion wherein it is required
) : : to -
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to Exchange 2 given quantity of the one kiod into
the fame valie of another kind. .

2. In Queftionsof Exchange there isalways a com=
parifon made between the Coyns, dye. of two Coun- g
tries (or kinds) or of more.. " - . e

3. InQueftions where there is a comparifon made
betwveen two things (whether they be Mopeys, Weights,
doc.) of different kinds.or (Countries) therc may be a
folution found by a fingle Rule of Three, as may-ap-
pear by the following Example. , Co
" Queil. 1. A Merchant at London deliver'd 370 L. Ster-
ling, to receive the fame at Paris in French Crowns_j -
the Exchange 34 French Crowns per pound Sterling. I ¢
demand how many French Crowns ought he to reecive?~ -
I placing the numbers obferve the/6th Rule of the -
1oth Chapter, which beiag done, the given Rumbers -
will ftand thus; o

I Crowns . A

J

' Lo 3370 I
" and being reduced according to the Rules of the 24tk
Chapter, will ftand thus ; S
- L Crowns L Crowns .
_ Astisto’jfais 3729 to 12334
So that I conclude he ought to receive y233} Fréngp
Crowns at -Paris. for 370 L delivered at London. )
Quéeft. 2. A Merchant delivered at AmSerdam 487 1.
Flemifh to reccive the value thereof at Naples in Du-
«cats; the Exchange 4% Ducats per /. Flemifl. 1 demand
. how many Ducats he ought to receive 2 '
. The proportioniis as followeth.
L l. Ducats . b’ Ducats - -,
o S ks ristd Ao it to a7 T
8o 1find he ought to receive 2817} Ducatsat Naples,
“for the §87 L Flemifh delivered at Amfievdam.

- GueSt.g. A Merchant at Florence delivcreth 3478 D
_catgons, to.receive the value at Londop in pence, the
Exchaoge §33 pence Sterling per Ducatoon.” dcma}nd
_haw mguich Sterling he oirght to receive?- o Tl:e

~

3
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The Proportion for Refolution is,

" Duc. d. ¢ Due. -d.
As Jisto'°] fois 347f to 186073

which is equal to 775k 6+-% for the Anfwer. ’

I might here (according to the Cuftom of Arith-
metical Writers) lay down Tables for the Reduction of
Foreign Coyns to Englifb 5 but By Reafon of their In-
ftability (for they continue not at a conftant ftandrd,
as our Sterling Moncy doth, but are fometimes raifed,
‘and fomefimes depreffed) 1 {hall forbear.

4 "When there 192 compsrifon made betiveen more
than two different Coyns, Weights or Meafyres, there
arifeth ordinarily two different cafes from fuch a com-
parifos. , .

1. When it is required to know how many picces
_ of the firft Coyn, Weight or Mcafure, are equal in
value to a known number of pieces of the laft Coyn,
Weight or_ Meafure. ' .

2. When it is required to find outhow many picces
of the laft Coyn, Weight or Meafure, are equal in.
value to a given Number of the firft fort of Coyn,.
Weight or Meafure. - . . )

An Example of she fift Cafermay be this, VX Zo

Queft: 4. 1f-150 pence at London are. equal to 3 Due-
eats at Naples, and 4% Ducats at Naples make 345 fhik
lings at Bruffelsy then how muy_ penoce at London are.
equal to 138:fhillings ab,Br;ﬁfel; 2 Fhcity 960 d..

This queftion-may he refolyed:at two fipgle Rules
of Three; for firft, [ fay, o

1f -3 Ducass at Naples make’ 150 pence at Londows
how many pence:will 43 Ducats make ? - ' :

Asfwer, 240 penee. )

. By the forcgoing Proportion, we have difcover-
~ed ‘that. 4% Ducats at Naples.make 240 peace at
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_London : And by the Tenour of the Queftion we fee.
that 4 Ducats at Venice make 34 (hillings at Bruffels,
therefore 240d. at London are cqual to 341s. at Brufels,
(for the things that are cqual to one and the fame thing
are alfo equal .to ane another) wherefore we have a’
way laid open to give a folution to this Queftion by
" another fingle Rule of Three, whofe proportion is,
As 344 fhillings at BrdlRls is to 240 pence t Lon-
_don, fo is 138 fhillings at BrufJels to 960 pence at Lan-
don, which is the Anf{wer to the Quettion. -

A Ebample of the focond. Caft may bt thus, V1%

Queft. s 1f 4ol Averdupoisweight at Londen is e-
ual to 36/ weight at AmSlerdam, and gcl, at Amfler=
sz makes 1 163, at Danizick, then how many pounds
at Duntzjck are equal to 113/, of Averdupeis weight at
- London, ' : ' ' ,
" Anfwer, 120%1 pounds at Dantgick. o
This Queftion is likewife anfwered at two fingle
Rules of Three, wiz. Firft, I fay, :
As 36L.at Amflerdam is to 4ol 4t London, ~
So i gol. at Amflerdam to 1gcl. at Londsn..
And by the quieftion you find that.gol. ut Amflerdam
i 116/, at Duntzick, and thercfore yool, at London js.
likewife equal thereutto, wherefore again, kfay,
“As-1ocl. at London is to 116k at Dantgick, - .
< Sois 112l at London to 139314 /. at Dantzick.
By which Ifind that 1204+ at Dantzick are equal to.
132l, Averdupois weight at-London. BN

s, There is a mote fpeedy way to rcl;oluc fuch Que-

flions as are contained under the two Cafes before-

mentioned,. laid down by Mr. Kerfey in the third.Chap--
terof his Appendix to Mr. Wmgate’s Arithmetick,
" where he hath given two Rules fof the Refolution of-
. the Queftions pertineat to the two faid Csfes.
_ 6. But 1 fhall lay down a general ‘Rvle ior. the folu~-
tion of both Cafes ;5 and firft, let the Learner obferve
. thefollowiog DireQions io placing of the given teomss
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7: Let' there be -made two Columns, aod in thele
€olumns fo place the given terms one over the other,
as'that in the ame Column there may not - be feund
two terms of the fame kind one with the other.

Having thus placed the terms, the general Rule is,
> Obferve which of the faid Columns hath the meft
terms placed in it, and multiply all the Terms there-
in continually, and place the laft produt: for - a divi-
dend ; then multiply the terms in the other Column
continually, and let the laft_produt-be a Divifor,
then divide the faid Dividend by the faid Divifor,
and. the Quotient then -arifing is the Anfwer to-the
‘Queftion. :

So the Examplé of the firft of the faid Cafes being
again repeated; viz if 150 pence at London make 3
Pucats at Naples, and 43 Ducats at Nuaples - make 344
thillingsat: Bruffels, then how many pence at Lonjan
are cqual to 138-thillings at Bruffels? - .

_ The terms being piaced according to the 7th Rale
will ftand as followeth.

A B .
Pence at Lond. ¥50 . 3. Ducats at Na
Ducats. at Na, 4% - 344 € .
Shill.: at Bruf. 138 Shill. at Bru_ﬂ'

having thus placed the. Terms-that in either Column

there is-two terms of one kind, then obferve that the

Column under A hath moft-terms in it, therefore they
muft be multiplied together fora dividend 5 w7z, 150
‘multiplied by 4% produceth 3¢°¢, which mulitiplied by
138 produceth 496802 for a dividend, then in the
.Column under B there are 3 and 344, which multipli- -
~ ed together produce *°7 for a divifor ; then having
- divided 4522 by ¥°2,. the quotient is 960 pence fof
the anfwer as befores a ‘ -
- Again, let the Example of the fecond Cafe be agaio
repeated, viz: - If go L. Averdupais. weight at ,
make 36/.-weight at Amflerdam, and gol. at Amflerdam
make 116 L. at Dantzick, then how many pounds at
Dunbzick arc equal ta 1124 Averdupois weight at Lasy
on. : '
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The terins being difpofed according to the 7th Rule
" foregoing will ftand thus, - ‘
\ : .A B ’ )
L. at Lond. | 40| 36| L at Amficrdam
L atAmft. |90 | 116 | L at Dantzick
) T 112| £ at London.
whereby I find that the Terms under B multiplied
together preduce 467712 for a dividend, and the
Terms under A, viz. 40 and 9o produce 3500 for'a
divifor, and Divifion being finifhed, the quotient gi-
veth 1293322 pounds at Dantzick for the Anfwer.

CHAP XXXI

7 Single Pofition.
v, tive Arithmetick, called the Rule of Falfe,
T N !1gsathat by which we find out a ¢tiuth, by num-
bers invented or fuppofed, and this is cither fingle or
double. - e .

2. The Rule of Single Pofition is when at once, vizs
by one faife pofitian, or feigned number; we find out’
the true number fought. . :

3. In the fingle Rule of Falfe, when you have made
choice of your pofition, work it according to the te-
nour of the queftion, as if it were the true ‘nuruber
fought, and if by the ordering your Yoﬁtion you
find the refult ejther too much or too flittle, you may
then find out the number fought by this proportion
following, wviz. K .

As the refult of your pofition is to the pofition, fo
is the given number to the number fought. ..

Example. ,

Lueft. 1.,A perfon having about him a certaia hum-
ber of Crowns, faid, if the fgurth and third and fixth of
them were added together, they would make juft 4¢ 3
now I demand the ‘number of Crowns he had aboat

- him 2 Anfwer, 6o Growns. SRR T.°

> |
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T0 refolve this queftion,l fuppofe he had 24 Crowns
(cr any other number that will admit of the like di-
-wifion) now the fourth of 24 is 6, and -the third is 8,
and the fixih is 4, all which parts, (viz. 6, 8, and 4)
being added together make but 18, but it fhould be
43, wherefore I fay by-the Rule of Three,

‘As 18, the Sum of the parts is to the pofition 24,
!f'o is' 43 the given number to 6o, the true oumber
ought.” -

[‘gor the fourth of 60 is 14, and the third of Gois
20, and the fixth of 60 is 10, which added together
make 4s. . o
_ Queft. 2. Three Perfons, viz. A, B, C, thus difcourfe
tos;ether concerning their Age, quoth B to A, F.amas
old and half as old again as you, thea quoth C to B,
I am twice as old as you, then quoth A te them, and
Iam fure the Sum of a}l our Ages is 163, now I de-

‘mand each Man’s Age ? Anfwer, A 30, B 45, C go
years of Age, which added together, make 16¢.

'CH AP. XXXIL
 Dauble Pofivien.

L HE Rule of Double Pofition is when 2 falfe
_ ] Pofitions are affum'd to give a Refolution te
- the queftion propounded. . .
2. When any Queftion is {tated in dowble Pofition
make fuch a Crofs as followeth.

'Te YR

3. Then make choice of apy number vou think

- juay be convenient for your working, whichcall yosr
firft pofition, and place it at that end of the Crofs at -
4, then work with this pofition (as if it were the t;uc_é

' C . : ° number
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number fought) acenrding to the nature of your que-
“ftion, then having found out your erren, either too
much or-too little, place it on that fide the Crofs at 4,
then make choice of another rumber of the fame. de-
nominatios with the firft Pofition (shich cail your fe-
cond Pofition) and place it on that fide of the Crofs
at #; then werk with this Pofition as with the former,
and having found out your error, either too much
or too Nttle, placeit on that fide of the Crofs at «,
and then the Pofitions will fiand  at the top of the
Crofs, and the errors at the bottom, cach under his
correfpondent Pofition, and then muitiply the errors’
into the pofitions crofs-wife, that is to fay, mu'tiply
the firft pofition by the fecond error, and the fecond
pofition by the firft error, and put each produét cver
its pofition. T S _

4. ‘Having proceeded fo far, then canfider whether
the errors were both alike, that is, whether they were
both too much, -or both oo little, and if they are
alike, then fubtra® the lefler produ@ from the greater,
-and fet the remainder for a dividend, then fubtrift

_ the leffer error from the greater, and ler the remainder
be a divifor, then the quotient arifing by this Divifion,
is the an{wer to the queftion.

é. But if the errors are uanlike,that is one too much
and the other too little, then add the produés of the
‘pofitions.and errors together, and their fum fhafl be
a dividend, then add the .errors together, and their

-fum fhall be a divifor, and the quotient arifing hence -
- is the Anfwer ; which two laft Rules may be icpt in
memory by this Verfe following, viz. L

When Errors are of unlike kinds

* - Addition doth enfue, .

* But if alike Subtra@ion finds
. Dividing work for youe~

, Queft 1. A; B and C build a Houfe which coft
96 . -of which A paid a certain’ Sum unknown, B

/

AT N St
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B paid as much as A, and 10/. over, and C paid as
much as A and B, now I defire to koow ecach Man™
fhare in that charge ?

Having made a crofs according to the fecopd Rule, 1
cdine according ta the third Rule to make choice of my
firft pofition ; and here 1 fuppofe A paid 6/. which
T put upon the crofs as you ce, then B paid 16/ (for
it is faid he had paid 15 /. more thas A) and C paid
2al. for 'tis faid he paid ds much as A and B, then |
add their parts, : .

L 3
.9 SR A 6
19 . . . - B 16§ .
a8 120 168 288 C 22
86 132)° (34 Sam 44
32 2Q

76 2 76
86 4
20 , = .Error 32

and they amount to 44, but-it is. faid- they paid-961.
wherefore ‘it is 32 too little, which I note down at |
the bottom of the erofs under its pofition for the firt
Error. |
. Secondly, 1 fuppofe A gaid cl. then B paid 19/,
.and C 28L. all which added together make ¢6, but
they fhould make 76, wherefore the Error of this
pofition is 20, which I put at the battom of the crofs
under his pofition for the fecond Error, then I multi-
ply the Errors and the pofitions crofs-wife, viz, 32
(the Error of the firft pofition) by .9 (the fecond po-
fition) and the produtt is 288. Then T multiply 20
(the Error of the fecond pofition) by 6 (the firft pofi.
tion) and the produtt is 120, ° T

-. Then (according to the 4th Rule) I fubtra& the
lefler product froms the greater (vix. 120 from 288,
becaufe the Errors ‘are both alike, wiz. too little)

-
v -
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and there remaineth 168 for a Dividend, thenY fub-
tradt 20 (the lefler Error) from 32 ("the greater Error)
and the remainder is 12 for a divifor, then divide 168
by 12, and the Quoticnt is 14 for the Anfiwer, which
i the fhare of A in the Payment. : o
6. Again Secondly, Tf the Errors had been both too
big it had had the fame effe®, asappeareth by the
following Work; for firft I fuppofe A paid 20l then
B paid 30l and C gol. which in all 'is 100, but it
fhould have been no more ‘than 76, wherefore the
firft Error is 24 too much.  Again, I fuppofe A paid
ii81”.lthcn Brmuft pay 28/ and Cmuft pay 4¢Z. whith
nal .- 0T ’

20 A . ) ' A

A8

30 B N o B 28

50-C - 320 112 432 C 46

. 20 18 e,

100 Sum 8) (14 facit Sim g2

76 Subtr. 24 16 Subtry 98

—— 8

24 Error - - .. Erior 16

is 92l but it fhould have becn but 76/. wherefore
the fecond Error is 16 too much : then T multiply
20 (the firft Pofition) by 16 (the fecond Error) and -
the produdtis 320 5 again I multipl{l 18 (the fecond
Pofirion) by 24 (the firt Error) apd the produt is 432,
Then becaiife the Errors are both too much, I fubtraét
320 the leflck produ® (from 432 (the greater pro-
di€t) and there remaipeth 112 for a dividend, like-
~wife Ifubtra®t 16 (the leffer Error) from 24 (the great-
er Error) and the difference is 8 for a divifor, then
perform Divifion, and the quotient is 14 (as before)
{Lor the anfwer. o g ‘
Again Thirdly, If the Errorshad been the one too
big and the other too little, Refpedt being had to-
the sth Rule foregoing, the Anfwer would have
been the fame ;3 as thus, ' I take for my firft Pofi-
tim 6, and then the Eiror is 32 tog little, thc:k:'

y -
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‘take for my fecond pofition 18, and then the error_is
16 too such, then I multiply the pofitions and errors
crofs-wife, and the produ&s are 94 and ¢76, and be-
caufc the Errors arc uniike, ~ .

«' 56 672 ¢16

6 18
4%) (g - -
32 i 16 s .
8

{viz ) one too big. and amother too little, I add the
produfts o6 and $96 together, and their Sum is 632
for a'dividend 5 I likewife add the errors 32 and 16
togerher, and their fumis 48 for a Divifor, -then ha-:
ving fimfhed Divifion, I find the Quotient to be 14,
which is the an:wer 45 was found out at the two feveral

Tryals before, ‘ S
| For proof of the Work [ fay,

If A paid e e 14
Tien B paid 14 and 10 (that is)——24
Then C paid 14 and 24 (that is)——38

 The Sum of all ism—16

which is the tota! value of the building, and equal to
the given number. -

Thofe who defire to fee the demonftration of this
Rule, let them read the 7th Chap..of Mr. Kerfey's Ap-
pendix to Wingate’s Arithmetick, Petifcus in the sth
Bopk of Triganometria. Or Mr. Oughtred in his Clavi
Muthematica. ~ : L ‘

" Que®t. 2. Three Perfons, A, B, G, thus difcourfed
together concerning their Age ; quoth A Iam 38 years
ofg Age, quoth B amasold as A and 3 C ; and quoth
C, Iam as old as you both, if your yeass were added
togethier. Now I defire to know the Age of each per- ~
fon? Anfwer, A-is 18, B is g4, aad C is 72 years of
Age. . ’ 4 . mﬂc




Chap.'32. " - . Domble Pifision. 215
, Quefl, 3. A Pither lying at the poiat of Death, left.

té his 3 Sons, wiz." &, B, C, all his' Eftate in Mohey,

arid divideth it as followetlt, wiz, tc A he gave L want.

- ey

iflg 44/, to B he gave '} and 14/ over, and toC . -

he gave the remainder, which was 82/ lefs thin the
fhare of B, now I demand what was the Sum left,
and cach Man’s part ?_Anfwer, The Sim béqucathed.
was 's88/ and whercof A had 260/ Bhad 210/, and
C had 128/. o . ;

Queft. 4 Two perfors, viz. A and B had each in

thicir hands a certain-number of Crowns, and A faidto

B, if yon give me one of your Crowns Infhall have five .
times as many as you ; and {2id B to him again, if you
give me one of yours, then tve fhall each of us have
an equal sumver ;s pow | demahd how -many, Crowns
had each perfor? Anfwer, A had.4, and” B had 2
Crowns. - :

. Rueft. g, What number is that unto which if J add
% of itfelf, and (rom the Sum fubtradt § of it feif Mhe
remainder will bce}lld ? Anfwer, y92.

-Many motc queftions may be added, but thefe well
uoderflood , will be fufficient, (even for the moandft
Capgcity) for the Refolution of any other queftion per-
tinent to this Rule. o

‘There .may be an objetion made becaufe we have .
not treated particularly upon Intereft and Rebate, but

- the operation of fuch Queftions being more applicable
to Decimals, are omitted, till we come to acquaint the
Learner therewith. , ’ N e

_ Laws Deo Soli; » -

FINTIS



Books Sold by Eben. Trace%, at the Tree-
- Bibleson London-Bridge. "¢ "
: MArUmn’s* Malter-piece "Revived, contalning all
koowledge belonging to the Smith, Farrier, or
Horfe-Leach, touching the Curing all Difeafes in
Horfes ; and now in this Impreffion is added the Com-
pleat Jockey, containing the method for the Training,
. up of Horfes for Racing, with. their Heats and. Courfes
and manner ofkecping 3 allo inftru®ions for Buyers,
to avoid Cheating Horfe-Courfers, and all things ne.
ceflury for Gent'emen and others. : o
Dr. Newton's Cofmographta, or a view of the Globes,
being an Explanation of the Principles of Geometry,
applied to Surveying and Gauging of Casks, to which
is'added an Inftructiom to Geographv..
" ADVERTISEMENT. _
Here is lutely brought from Chily, a Provimce in
America, a moft excellent natural Balfam, found
by feveral emincat Perfons to excel thatof Perr and
Tolu,in curing of divers Difcafes hath given Demonftra-
tion. 'Tis a remedy that no Man under the Sun can
Compofe, being a moft Odoriferus and Natural Balfam,
It cures moft Difeafes in Human Badies; particularly
“helps all Pains coming from Cold, chiefly pains in the |
Stomach,want of Appetite : Corroborating & ftrength-
_ning thexwhole Body. Tis a wonderfal Rémedy for all
inward Sores, Bruifes, or Ulcers of the Lungs, Reins,
Bladder, or. Womb, {o°c. It helps Shortnefs of Breath,
Cough, or Confumption, or Wheefings : 'Tis good in-
moft Dileafes of the Head : as Falling-Sicknefs, Apo-
plexv, Palfie, Trembling Convulfions, Head-ach, and
Giddinefs of the Head 5 and ftrengthens the Brain and
Nerves. It kills Worms and helps the Stone, and is a
good provoker of Urine, and brings away the Sand and
Gravel, which oftentimes obftrutts the Urine. It helps
ail Flaxesof the Belly; and ’tis a wonderful thing for
moft Difeafes of the Ears, efpecially Deafaefs: amd
_oiitwardly applied, Cures all manner of Green-Wounds,
 Ulcerscahd Fiftu'a’s. And Cures moft Difeafesin Wo-
men. It isonly to he had of Eben. Tracey, at the Three
Bibles on London Bridge, at 1s. 6d. the Ounce. The
Bottles are Sealed with the Balfam-Tiee,
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