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TheE Formula’s, (as well the KationAj as the hariond 

ones) are thus. 

And fo affo of the other higher Powers. But if a were 
affiim’d bigger than the Root fought, (which is done’ with 
fame Advantage, as often as the Power to he refolv’d is 
much nearer, the Power of the PICX; g~acc~ whole Number, 
than of the next lelj) in this Cafk, Mrrtarlk A4t4tandtis we 
fiall have the fame Exprefions of the Roots, T&G. 

qtiti-Gz=+/Aff--L, or A- ab 
2aA-$ b” 
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And within there two Terms the true Root is ever found; 

being fomething nearer to the hhmd than the &$zAi 
Expreflion. But the Quantity e found by the Irrational FOP 
nlH/a, is always too great, as the Quotient refulting from 
the Rational Formda, is always too little. And confiquenr- 
ly, if we have + b, the lvrationnl Fwmula gives he ,koot 
romething greater than it fhould be, and the Ratjon fomcq 
thing lefs. But contrarywife if it be -/J. 

And thus much may i&ice ta be faid concemirig $e Ex- 
tra&ion of the Roors of pure Powers ; which notwith&ndT 
ing, for common Uf’es, may be had much more eafily by 
the HeIp of the Logarithms. But when a Root is to be de- 
tertnin’d very accurately, and the Logarithmick Tables will 
not reach fo far, then we muA necefl’arilp have Recourie to 
there, or fich like Methods, Farther, the Invention and 
Contemplation of thefe Formuka’s leading me to a certain 
univerral Rule for adfeacd Equations, (which I hope will 
be of Ufe to all the Students in AIgPbra and Geometry) I was 
willing here to give fame Account of this Difcovery, which 
I will do with all the Perfpicuity 1 can. I had given at 
NO I 88, of the 7%flznjrflions, a very eafy and general Con- 
W&on of all adfe’eaed Equations, not exceeding the Bi- 
quadratick Power ; f rom which Time I had a very great De- 
fire of doing the fame in Numbers. But quickly after, Mr. 
Ralphfin iPem’d in great MeaCure to have fatisfy’d this De&e, 
till Mr. LA 
timated, 

ney, by what-he had perform’d in his Book, in- 
t fl at the Thing might be done more compendloufly 

jet. Now, my Method is thus : 
Let t, the Root, of any iEquation, be imagin’d to be 

compos’d of the Parts a +, or -e, OF which, Iet a be aC 
fum’d as near t as is poi%ble ; which is notwithitanding not 
tieccaary, but only commdioas~. Then from the Quantity 
a-l-e, or da-e, let there be fdfm’d all the Powers of 4 
found in the Equation, and the Numerical Co-&Gents be 
refpeaively affix’d to rhem : Then let the Power to be rc- 

$lv’d be &btra&ed from the Sum of the given Parts (in the 
firR Column where e is not ftiund) which they call the HO- 
mogeneum Comparationif, and let the Difference be ‘yb. In 
the next Place, take thz Sum of all the Co-efficients of c in 
the fecond Column, to which put = 5. LaRly, in the third 
Column let there be put down the Sum of all tbc Co-efficia 
ents df c e, which Sum call ti Then will the Root z iland 



which perhaps it may be worth while to ill&ate by fame 
Examples. And infiead of an InJ?vtlment let this ‘Tkble ferve, 
which ihews the Gene& of the feveral Powers of A-&C* 
and if need be, may ealily be continued farther ; which, for 
its ufe, P may rightly call a Generd &za,!y&d Specuhm. 
The foremention’d Powers arifing from a conrinual Multi- 
plication by a + e (=z> come out thug with their adjoyn’d 
Co-efficients. 

+scL-hkle-pk- 
tYBN@lrNP 

11 i tihi ti ii - a.++mY a-+- aaaaaaa 

a-+?+ ~~",, -saasb.pa~ Q * h" c 2 an 2 
+-t--l-+-t--l- 
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B&now, if it be A-e= z, the Table is compos’d o 

the fame Members, ouly the odd Bowers of c, as c, es7 e’, 
e7 are Negarive, 
mative. 

and the even Powers, as e’, e4?e6, Affir- 
Alfo, let the Sum OF the Co-efficients of the Side 

e, be=J; the Sum of the Co-efficients of the Square ec 
Et, 
er 

the Sum of the Co-efficient of et z !t, of es z w? of 
=X, Of es=y, 8~. But: now, fince c 1s fuppos’d only a 

finall Part of rhe Root that is to be enquir’d, afl the Powers 
OF e will be much lefi than the correfpondent Powers of RI, 
and fo far the firIt Hypothefis ; all the fuperior ones may be 
rejeCted ; 
a*e= 

and forming a nelv Equation, by fubffituting 
e, we ihall have (as was fiid) k b = +-s e & t e ee 

The following Examples lvill make this more clear. 

EXAMPLE 1, Let the &$tation t4 -3 D’ + 754 
z IOOOO be propos’d. For the firfi Hypothefis, let A-Z IO, 
and fo we have this Equation ; 

-g; -.-da’ -+ ” da e 
4a’e -I-ba’er qac3e+e” 

- dee 
-i-c2 ~~+-cf ce . 

=. + 10000 4x00; + 6ooee 40~9’ + t 4 

g- :;: 
- 3,ec 

75e * 
- IO000 

-t- 450- 4015c-t 597ee-+40ei +c4~0 
s t H 

The Signs + and --, with refpeR to the Quantities c and 
er, ate left, as doubtful, till it be known whether c be Nee 
gative or Mirmative ; which Thing creates fame Diticulty, 
iince that in Equations that have ieveral Roots, the Horn&= 
genea Compnr,&nis (as they term them) are oftentimes en- 
creafed by the minute Quantity A, and on the contrary, that 
beiirg encreafed, they are diminifu’d. But the Sign of c ia 
detcrmin’d from the Sign of the.Qantity 6. For taking a- 
way the RrfilTetid from the H&WogeneAl form’d of a .; the: 
Sign of J e (and confequently ‘of the prevailing Parts an the 
Compofition of it) will always be contrary to the Sign of 
the Difference G. Whence ‘twill be plain, whether it IIIU~~ 
be+t, or or; and confequendy, whether A be taken 
greater or Iefs than the. trHe Root, Now the Quzntity c is 

, 
&.-;. s- J $w---br 

- ----, when b and t have the fame Sign, but 
t 
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when the Signs are different, c is = y’ $.rs+6t 

t - 5 J. Ihlt 

after it is found that it will be .-c, let the Powers e, eip 
ET, Qc. ill the affirmative h?embers of the &quation be 
made Negative, and in the N gative be made Affirmative ; 
that is, let them be written wrh the contrary Sign. On 
the other hand, if it be + e (let thofe foremention’d Powers) 
be made Affirrmt&e in thz Aftirmttive, 
$1 the Negative Members of the .&ration. 

and Negative 

Now we have in this Example OF ours, 10~159 in&ad of 
the Kefolvend roooo, or 6= -I- 450, whence it’s plain, 
that i is taken greater than rile Truth, and confequently, 
that ‘tis -e. Hence the ~Equation comes to be, so-so=-- 
4015e -+597ee--4e; + el= 1c000. Thar is, -150~ 
gorge+ $27ce=Q j and h +50=4315e--Cjy7ee, Or 

E’=ii---tee, WhOfe IiGGt e=$$-- 
/j&KG, or i 

f 
2t- 

d 
d JJ 6’ 

---j 
4tt t 

that is, in the prefent Cafe, 

e-- 
ZOG$$ - 4376 1406 $ 

- , from whence we have the Root 

fought, g,SX6~?hich is near the Truth. But then fiubfti- 
tuting this for a feconi Suppofition, there comes rl + e = t9 
n‘iofi accurately, 9,88626og936+g5., . , fcarce exceeding the 

Truth by 2 $1 the laff Figure, vjt. when 
)fy$G-pi 

.- )1 
‘iJ = e. And this (if need be) may be yet muchC far- 

dher verify’d, by fubtraging (if it be + e) the Quantity 
.$tde3 -I- !je4 

“. from the Root before found ; or (if it be --e) 
d$$J-+fb’ 

. flea -$rS 
--- by addinf$J, I J - f 6 to that Root. Which Compendium 

3s fo much rh’e more valtiabIe, in that fometimes from the 
firit Suppofition alone, but always from the fecond, a l&n 
may conrinue the Calculus (keeping the &me Co-efficients) 
as far as he pIcafes, it may, be noted, that the fore-menti- 
on’d rEquation has .alfo a Negative Root,&. z= 10,26, *. . 
which any QIK that has a Mind, may determine more aq’: 
cprately. . 
.: : 

i ’ SAMPLE 
d; 



ExAhwLE HI. Suppofe G] - 17i $ Q.ti & 35s; any 
Ilet (z r TO. Then according to the PreCcript OF the Rule, 

a3=+3a’e-i-ga’ee+e3 

j-ci = ck +-cc 

That is, 

Or, c 51o+ s4e+3gee+e3=o 

Now, lime we have - 510, it is plain, that rt is a&m& 
Zefs than the Truth, and confiquently that c is Affirmative, 
And from (the &quation) 510 = 14~ -f- 13 e”, comes e= 

~h+f.f+-+ 4/6679--J7 Whence ;t ‘“I? 
& 

t *3 = 
=15,7-eep ~ 

which is too much, becaufe of fl taken wide. Therefore; 
Secondly, let cl = 15, and by the like Way of Reafoning we 

d/tss-tb fhali finde=“““@ t .-= 109$--1/117rt~$ 
28 

-, and 

confequently, 2 = 14,954068. If the Operation were to be 
repeated the third Time, ehe Root will be found conforma 
ble to the Truth as far as the 25th Figure ; but he that is 
contented with fewer, by writing t b If;: te 3 initead of t b, OE 

$btraRing or adding 
he3 

?/:ss$tt 
to the Root before found, 

will prefintly obtain his End. Note, the AZquation propos’d 
ii not explicable by any other Root, becaufe the R&lvcndl 

350 is greater’ than the Cube of y, 
d 

or -. 
3 

EXAMPLE IIT. Let us talie the Equation z,4--8ox,: 
3 1998 4’ L 1.4937 c $ 5000 = o, which Dr. Wallls u& 
Chap. 62. of his Algrltrrl, in the Refolution of a very difficult, 
Arithmetical Problem, where, by Viera’s Method, he has 
obrain’d the Root molt accurately ; and Mr. R&h&n brings 
it alfo as an Exhmple of his Method, Page 25, 26. Now 
this Equation is of the Form which may ,have feveral Af- 
Errnative Roots, an4 (which jncreafes fhe Di!?icu&y) the 
Gwj%ents yr% very great t,fi fefpee pf the Rejuluend given. 

‘1: 1 &lt 



Eut.tXat it may be the eaiicr man’ag’d, let- it be divided, 
and according to the known Rules of Paiizrin~, let - EL* + 
8 rc.l 23 ta -f- 15 t = 0, 
z, in the fiquation propos’ 2 

(where the,Qanrity ZI is .& of 
) and for the firlt Suppofition, 

fete2:1. Then +Z~5e-~ee2~qej-e~-o,e;~o; -- 

thatis, 1:~5~‘+2ee; henceez 
d$fs$bt-+ is 

t’ 
.r/37-5, a~laior,=I.q73 Y- ,- whence ‘tis manifX, that 

4 
42,7 is near the true Root OF the Equation propos’d. Now, 
Secondly, let us fuppoiE $ = 1q7, and then acco!ding to the 
Dire&ons of the Table of Powers, rhere arifes 

“. b .‘s! ,.‘t .ti 
- z6314,4641- 8Ig;,y3ze-- g67,74e’ --yo,8e3 - e4 
s-j- 143870,640 +38709,60 e-j- 3049 e’ $30 e3 
-32=Y7,42 - .TQ719,2 8 4 1yp8 e2 
-+~W99~9 4- *493-h e 

-f- ~9%6JSY - 52g6,I p + 8z,xW q+ 2g,ze3 - e*z o. 

‘And fo - 29%%59 = - 5296,122 e + 82,26 e e, whore 
+-4$z=Ft 

Root. e (according to the Rule) = L-- 
t 

, comes 

to’ 2648,066 -dd&i86,106022 

--i&S - 
=1,0564408033~ **a- 

--,e lefi than the Truth. But that it may be corre&ed, ‘tis 
$ tie’ 

to be confider’d, that . 
--fe4 oo26zor . . . . . . 

++---b;’ 
or 2.------ IS 

2643,423 . . .-.. - 
,OOOOO~~~, and confequently e corre&ed, is z o~64.4704+8, 
hd if YOU cleiire yet more Figures of the Root, from the E 
corretlted, let there bemade t~e3-th~~~,431~~602423..., , ---__~-- 

*-S-d$fS-bt-tt4ei+te4 
ppd 3 -- -, or which is all one, 

264a,c66 
----- .-� 

~05644r7944~074.4.02 =;T: P ; whence +a + e = G the Root is 
rnol3 ,accurarely 12,,75644179q48074~02 , . . , as Dr. Wah 
found in the forenxnrion’d Race ; ivhere it mly be obferv’d, 
chat the Repetition of the czZIcp1/1~~ dots ever triple the true 
$%gures in Qhe a%m’d ds which the fir0 CorreEfion, or ’ 

$tie 



- 
$=.j($ a-ape4 
-+$ s s - by does quintuple ; whkll is ah commodimQ 

done by the LogarirbmJ, 
fir% dots a&o d&& the Number of Figures, To that it 

But: the other CorreEtion after the 

renders the a/lwmed altocgether Seven-fold ; yet the fir0 Car- 
~&km is aburldar&y &ic+mt for Arithmetical Ufes, fat the 
mofi Fart. 

But as to lvhat is raid concerning the Number of Places 
rightly taken in the Root, I would have underflood fo, that 
when R is but & Parr diffant from the true Root, then 
the firit Figure is rightly afiumecl-; if it be within +F Part, 
the11 the two firfi Figures are rightly a&med ; lf withm 

I and then the three firit are fo ; which confequently, 
‘Gikd according to our Rule, do prefintly become nine 
Figures. 

It remains‘ now that 1 add fomething concerning OUE 
Jhiod F~rn;nla, viz. e = A, which feems expeditious 

enough, and is not much infeiior to the former, fince it 
will triple the given NunIber of Places. NOW, having 
form’d an Equation from ,a & e = C, as before, it will pre* 
fintly appear, whether A be taken greater or lefir than the 
Truth ; fince 5 e ought always to have a Sign contrary to the 
S&n of the Difference of the Refilvend, and its Hamogeneal 
produc’d from A. The11 fuppnfing + G + J e + ti - t e e = O, 
the LDiviCor is r;- t t, as offen as t and G have the Came 
Signs j but it is ss + bt, when they have different ones. 
But it feems mofi commodious for PraEtice, to write the 

Theorem thus, e “; 
I tb 

-+ T, ,t;nce this Way the Thing is done 

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

Zet US take now one Example of this Method, from the 
Root (of the foxemention’d Equation) x2,7 . , , . , where, 

298,6559 -52g6,1pe -f 82,26ee+ap,ae’ -e4 =a~ 
-tb’. --J. 
and fro !-!!.m;; -i-t ‘” rhat is, let it be as 1 to, F, fo b to ’ 

5 .s 
tZI 
-I= 1j296,132) 2g8,655g into 82,26 (4&875 - l - Where* 

ire the Divifor is J- y E 52$11,49325 1 I t i 8) 29%659 _ _ .-.- 
(0,~ 5644X 



~~+yQ.4~ Z Z,ii a E e, that is, to five true Fi&xes, added 
PO the Root thati ivai tdken; But this Formulae cannot be 
corre&ed, as the. foregoivg hatiorzal one was ; and fo if 
jmore Figures.of the Root are delired, ‘tis the beit to snake 
a new Suppoiition, and &peat the C&lur again : And then 
a new Qotient, triplini the known Figures of the Root$ 
iwBI abundantly fatisfy eveh tHk moA Scrupulous. 

: ‘\ .+‘.., 

New and Cornpleat Treatife OF the DoBrine of Fr&ions; 
Vulgar and Decimal ; containing not only all that hach hi- 

therto been publilh’d on this Subje& ; but aIfo many other com- 
Pendious Ufages and Applications df the& never before extant; 
Together wit-5 a compleat Management of Circulating Numbers, 
which is entlreIy News and abfolhceIg neceirdry to the right hfing 
of Fraaions. To which is added, an Epitome bf Duodecimals, 
and an Idea of Meafuring. The whole is adapted to the nleaneti 
Capacity, and very ufcful to Book-keepers, Gairgerss Surveyorsg 
and to all Perfons whofc Bufinefs requires Skill in Arichmetick. 

- Ry Samuel Clunti, Teacher of the Mathematicks in Lirc/$dd-/?reet 
XEW Newport-Market. The 2d Editi~i. Printed for yY Sellex at 
the Globe in S’disbury Court; ‘W. Taylor at the Ship, and 2’. Warntr 
it the &ark-Boy in Pamwolfer Rdw, Price bound a r. 




