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Thefe Formula’s, (as well the Rarional as the Irrational
ones) are thus. ‘

1/44.1-»:«/;7;'17, or4+27—;-—--i%b2

Viar +b=%4+//%4ﬂ+3—b“, ou+3~,,-;,’1}_—i_-—;,-
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'}/ a +b__74+ '5'—6—4#'{'-2?;;, 0Iﬂ+747+3b0

And fo alfo of the other higher Powers. But if 4 were
affam’d bigger than the Root fought, (which is done with
fome Advantage, as often as the Power to be refolvid is
much nearer, the Power of the neat greater whole Number,
than of the mext lefs) in this Cafe, Murarss Mutandis, we
fhall have the fame Expreflions of the Roots, viz.
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And within thefe two Terms the true Root is ever founds
being fomething nearer to the lrravional than the Rariona
Expreffion. But the Quantity e found by the /rrarional For-
mnla, is always too great, as the Quotient refulting from
the Rational Formnla, is always too lirtle, And confequent-
ly, if we have + b, the Jrrational Formula gives the Root
fomething greater than it fhould be, and the Rarignal fome=
thing lefs. ~But contrarywife if it be — b, PR

And thus much may fuffice to be faid concerning the Exa
tradtion of the Roots of pure Powers ; which notwithfland~
ing, for common Ufes,. may be had much more eafily by
the Help of the Logarithms. But when a Root is to be de~
termin’d very accurately, and the Logarithmick Tables will
not reach fo far, then we mufl neceffarily have Recomrfe to
thefe, or fuch like Methods, Parther, the Invention and
Contemplation of thefe Formuala's leading me to a certain
univerfal Rule for adfedted AEquations, (which I hope will
be of Ufe to all the Students in Algelra and Geomerry) 1 was
willing here to give {fome Account of this Difcovery, which
I will do with all the Perfpicuity’ I can. I had given at.
N° 188, of the Tranfatlions, a very eafy and general Con-
fira&tion of all adfedted Aquations,” not exceeding the Bi~
quadratick Power ; from which Time I had a very great De-
fire of doing the fame in Numbers, But quickly after, Mr,
Ralphfon feem’d in great Meafure to have fatisfy’d this Defire,
till Mr. Lagney, by what he had perform'd in his Book, in-
timated, that the Thing might be done more compendioufly
yet. Nowy, my Method is thus:

Let z, the Root of any Aquation, be imagin'd to be
compos’d of the Parts 2 -}, or —e, of which, let # be af-
fum’d as near z as is poflible ; which is notwithftanding not
neceffary, but ouly commodionss - Then from the Quantity
a-te, of a—e, letthere be form'd all the Powers of z,
found in the Aquation, and the Numerical Co-efficients be
refpe&ively affix’d to them : - Then let the Power to be re-
Jolv'd be fubtradted from the Sum of the given Parts (in the
firft Column where e is not found) which they call the Hy-
mogeneum Comparationss, and let the Difference be +-5. In
the next Place, take thz Sum of all the Co-efficients of ¢ in
the fecond Column, to which put ==+ Laftly, in the third
Column let there be put down the Sum of all the Co-effici=
ents of ee, which Sum call i Then will the Root & ftand
thus inthe Rational Formmla, viz. z==a+t ;ff«—:rb;' and

Mm T thus



thus inthe Irrational Formmula, vize zea

which perhaps it may be worth while to iljufirate by fome
Examples. And inftead of an Inffrument let this Table fexve,
which fhews the Genefis of the feveral Powers of ate,
and if need be, may eafily be continued faxther ; which, for
its Ufe, 1 may rightly call a General dnalytical Specnlum.
The foremention’d Powers arifing from a continual Mult,l-
plication by 4 4 ¢ (==z) come out thus with their adjoyn’d

Co-efficients.

F v= 22

42 vzt
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But now, if it be ge—e =z, the Table iz compos’d of
the fame Members, only the odd Powets of ¢, as ¢, e3, e,
e” are Negative, and the even Powers, as e?, ¢%,¢%, Affir-
mative, Alfo, let the Sum of the Co-efficients of the Side
ey be = ; the Sum of the Co-efficients of the Square ee
=t, the Sum of the Co-efficient of e* ==#, of e* = m, of
e"=x, of eS=y, &. Butnow, fince eis fupposd only 2
Ginall Part of the Root that is to be enquir'd, all the Powers
of e will be much lefs than the correfpondent Powers of 4,
and fo far the firk Hypothefis ; all the fuperior ones may e
rejefted; and forming a new /quation, by fubflituting
ate=z, wehall have (as was faid) + b=t settees
The following Examples will make this more clear.

Exampie I, Let the Kquation z4—~—32z* -+ 752
== 10000 be propos’d. For the firft Hypothefis, let 4 = 10,
and fo we have this £quation;

2= 4t gale-t-6a‘ce qacde-tet
r—d e —~da® dae— d ee

+cz =4 ce

=+ 10000 4000¢ <} 6ooee 40e’ 4 e*
— 300 6oe— 3ee

+ 750 75¢
e 10000

+  450—4015¢ 4 597¢ce—40¢’ 4= 0
’ s t u
The Signs -} and —, with refpect to the Quantities ¢ and
¢?, ave left as doubtful, till it be known whether ¢ be Ne-
gative or Affirmative ; which Thing creates fome Difficulty,
fince that in Equations that have feveral Roots, the Homg-
genea Compararionis (as they term them) are oftentimes en-
creafed by the minute Quantity 4, and on ‘the contrary, L‘;M.t
being encreafed, they are diminiflid. But the Sign of ¢ is
determin’d from the Sign of the Quantity b. For taking a-
way the Refolyend from the Homogeneal form’d of a; the
Sign of se (and confequently of the prevailing Parts in the
Compofition of it) will always be contrary t6 the Sign of
the Difference b. - Whence “twill be plain, whether it muft
be ¢, or ==e; and confequently, whether 4 be taken
greater or lefs than the. (ree Root. Now the Quantity e is

=1 ,:V %;:;—-br’ when b and ¢ have the fame Sign, but
Mm 2 whodf
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. 1

when the Signs are diffcrent, ¢ is = ’/‘L{i{w — 24 But
after it is found that it will be —¢, let the Powers ¢, o3,
e, @c. in the affirmative Members of the /Equatlon be
made Negative, and in the N-gative be made Affirmative ;
that is, let them be wricten with the contrary Sign. On
the other hand, if it be e (let thofe foremention'd Powers)
be made Affirmative in the Affirmutive, and Negative
in the Negative Members of the A:quanun.

Now we have in this Example of ours, 10450 1nﬁead of
the Refolvend 10000, or b=+ 480, whence it's plain,
that 4 is taken greater than the Truth, and confequently,
that 'tis —e. Hence the quuauon comes to be, 10450 -—
4ots e~ 597¢ee—ge’ -+ e*=1c000. That is, 450-—
40[3 + 5)7”__0 ; and £ . 430——40{3@-—-5;7” or
tog— Loy — bt s

s T — s

Y

l’—ﬂev-tee, whofe Root e ==%s—

b - p
g ~; that Is, in the prefent Cafe,
4ttt -

20074 — V3761406 % e

€ o=

from whence we have the Root

597
fougllt 2,886, whuh is near the Truth. But then fubfti-
tuting this for a fecond Suppofition, there comes # +e==z,
moft accurately » 9,8862603936495 .. .. fcarce exLeedmg the

Iruth by 2 in the laft Figure, viz, when V ‘“+bt

) And this (if need be) may be yet much far-
a:her veufy d, by fubtraéting (if itbe +¢) the Quantity
gue +3e E

5/1 7R i from the Root before found ; or (if it be —¢)

‘“83-—-—434

by addmg w r*-l; to that Root. Wlmh C.ompendmm

is fo much th e more valuable, in that fometlmes from the
firft Suppofition -alone, but always from the Tecond, a Man
“may continge the Calculus (keeping the fame Co-efficients)
as far as he pleafes, - {t may be noted, that the fore-menti-
on’d /Equation has alfo a Negative Root, viz. 2. 2=10,26 . o - -

which any one that has a Mind, may determlne more ac-
curatcly

i - Exampie

S
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Examrie IL Suppofe z! = 172z -k g4z =350, and
let s =10, Then according to the Prefcript of the Rule,

+ 2= &Pt zaef éﬂ‘ee—}-e‘
—=dz? == A v 2d ae——de?
+ez =ca ce
' ‘b $ t
Thatis, -f 1000 + 300¢ - 30e* - ¢
= 1700 == 340€ == 17 €*
+ 540t s54¢
— 350
Or, — 5104 14e-413¢e-t ¢’ =0
Now, fince we have ~— 510, it is plain, that 4 is affumed
lefs than the Truth, and confequently that ¢ is Affirmative,
And from (the Aquation) 510 =14e-413¢*, comes ¢=

7o L g & e
4/(::+4$5 2;3V6679 7, Whence z=15,7.:7]

: t 13

which is too much, becaufe of 4 taken wide. Therefore,
Secondly, let 4 — 15, and by the like Way of Reafoning we

FANIY 4 W Lo ol
fhall find ¢ = Z° ‘/‘;“ rb_ logs 2;’”"“”‘, and
confequently, = == 14,044068. If the Operation were to be
repeated the third Time, the Root will be found conforma«
ble to the Truth as far as the 25th Figure ; but he that i
contented with fewer, by writing t b 4-z¢? inflead of ¢}, or
p A

Lol
fubtracting or adding ’—;,—lf—;i:—b to the Root before found,

will prefently obtain his End.  Note, the Aquation propos'd
isnot explicable by any other Root, becaufe the Refolvend

3§o is grégter‘ than the Cube of -157 , OF :- .

Exampre TIT, Let us take the Kquation z*~—80z*

4 1998 %t 14937 % + 0G0 =0, which Dr. Wallés ufes

Chap, 62. of his Algebra, in the Refolution of a very difficult

Arithmetical Problem, where, by Fieta’s Method, he has

obtain’d the Root moft ‘accurately ; and Mr. Ralphfon brings

it alfo as an Example of his Method, Page 25, 26, Now

this Aquation is of the Form which may have feveral Af

firmative Roots, and (which increafes the Difficulty) the

Co-efficients are very great in refpedt of the Refolvend giverié
v S o ut

LILE T
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- But.that it may be the eafier manag'd, let it be divided,
and according to the known Rules of Pointing, let — x4 4
8z — 202 - 182 = 0,5 (where the Quantity z is % of
= in the /Aquation prdpos‘g)‘ and for the firft Suppofition,
let g==1." Then > e—mgem2e® -} 4> —e* —0,5=0;
L bt
thatis, 1} =g -} 2¢¢; hence ¢= ‘/““'tbt 2% is
V375 |

= , and fo z = 1,27; whence ’tis manifeft, that

12,7 isnear the true Root of the Aquation propos’d. Now,
Secondly, let us fuppofe z == 12,7, and then according to the
Direétions of the Table of Powers, there arifes

v 2601454641 — B193,5328 == 967,74¢% — 50,83 i g4
v 153870,650 4 38700,60 e} 3048 ' - So e?
——322257,42  — 5074Gy2 € —1998 . *

-} 189699,9 14937, e
— 5000.

» _ 198,6559 —  §206,132¢ -1 ‘ 82,26 =t 29,203 —edmzo0,

And fo —208,6530=—5206,132¢ -} 82,26¢¢, whofe

- %‘S"’"}/%Jf—'ﬁbt
t

Rooat e (according to the Rule) =
‘o 2648,066 — ¥ 6987686,106022

comes

b

== 03644080331 + 2«6

82,26
== ¢ lefs than the Truth, But that it may be corrected, ’tis
' . L t o b pd . N
to be confider'd, that 2227 g 10026201 - .-+ 2
‘ VEssambt’  2643,423 00reer-
,00000599, and confequently e corrected, is = 0564470448,
And if you defire yet more Figures of the Root, from thee
corrected, let theie be made tue’—te4=20,43105602423 .01,

and Loty bt—1ne’ Fre®

, or which is all one,

- t

2648,066 =+ 6087685,67406597577 o+

‘ C 82,06 -
,05644179448074402 = ; whence 4 -+ ¢ == the Root is
moft accurately 12,75644170448074402 . . 5 as Dr. Wallss
found in the foremention’d Place; where it may be obferv’d,
that the Repetition of the Cleajus does ever triple the true
Figures in the affum’d 4, which the firfl Cor:ceéﬁcm,1 or
‘ o S ‘ FHe

N
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THel mealps S .
It —Dt does quintuple ; which is alfo commodiowly
L5 .

done by the Logarithms. But the other Corre€tion after the
firfl, docs alfo donble the Number of Figures, fo that it
l‘en(_iers the affumed alrogether Seven-fold ; yet the firft Cor-
redtion 1s abundantly fufficient for Arithmetical Ufes, forthe
moft Part, '

_But a5 to what js faid concerning the Number of Places
rightly taken in the Root, I would have underflood fo, that
when 4 is bug 1 Part diftant from the true Root, then
the firft Figure is rightly affumed ; if it be within &= Part,
then the two firp Figures are rightly affumed ; if within
==, and then the three firft are {o ; which confequently,
manag’d according to our Rule, do prefently become nine
Figures.

It remains now that I add fomething concerning our
Ratjonal Formula, viz. e

sh . .
=T which feems expeditious
enough, and isnot much inferior to the former, fince it
- will triple the given Number of Places. Now, having
form’d an &quation from &+ e==, as before, it will pre-
fently appear, whether 4 be taken greater or leffer than the
Truth ; fince se ought always to havea Sign contrary to the
Sign of the Difference of the Refolvend, and its Homogeneal
produc’d from 4, . Then fuppofing - b -{-se + 4 —tee=0,
the Diviforis sse— b, as often as:and b bave the fame
Signs ; but it is s¢-{-br, when they have different ones,
But it feems moft commodious for Pradice, to write the

Theorem thus, e :ii -+ E-If, fince this Way the Thing is done

by one Multiplication and two Divifions, which otherwife
would require three Multiplications, and one Divifion,

Let us take now one Example of this Method, from the
Root (of the foremention’d Aquation) 12,7 e« .., Where

298,6559 —5206,132¢ -1 82,26e¢ + 26,2¢% == e* == 05
-+ b + ¢

L= +u
b b ) - :
and fo = =" —¢; that is, let itbeas stos, fob to
3 -8

f;li-""‘- 5206,132) 28,6559 into 82,26 (4,63875 ... where= ‘

fore the Divifor is 5= %2 = §291,4932% . ers) 268,6559
) (0,05644%
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(0,036441 . 3.05 == ¢, thatis, to five true Figures, added
to the Root thas was tdken,  But this Formsla cannot be-
corre&ed, as the foregoing IJrrarionsl one was ; and fo if
imore Figures of the Root are defired, ’tis the beft to make
a new Suppofition, and repeat the Calenlns again: And then
a new Quotient, tripling the known Figures of the Reot,
will abundantly fatisty even tHe moft Scrupulous.

FINTIS.

ADVERTISEMENT.

New and Compleat Treatife of the Doftrine of Fractions,

Vulgar and Decimal j containing not only all that hath hi-
therro been publifh’d on this Subject ; but alfo many other com=
pendions Ufages and Applications 6f theriiy, never before exrant;
Together with a complear Management of Circulating Numbers,
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of Fraétions. To which is added, an Epitome of Duodecimals,
and an Idea of Meafuring, The whole is adapted to the meaneft
Capacity, and very ufeful to Book-keepers, Gaugersy Surveyors,
and to all Perfons whofe Bufinefs requires Skill in Arithmeticks
By Samuel Cun, Teacher of the Mathemaricks: in Litclifield-fireet
near Newpors-Markes, The 24 Edirion. Printed for 7. Senex at
the Globe in Salisbury Court; ‘W, Taylov at the Ship, and T, Warner
At the Black-Boy in Pater-noffer Row, Price bound 2.5





