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not a square; and, consequently, that its root cannot be
assigned. _ In such cascs, the radical sign, which we before
employed, is made use of. This is written before the quan-
tity, and the quantity itself is placed between parentheses,
or under a line: thus, the square root of @* 4 &* is repre-
sented by /(¢ + 8°), or by /a® + 0%; and /(1 — a?), or
s/ 1 — @, expresses the square root of 1 — 2%, Instead of
this radical sign, we may use the fractional exponent 1,
and represent the square root of «® 4 4% for iustance, by

(> + b’l)%, or by @® + b’lXT

CHAPY. VIIL

Of the Caleulation of Irrational Quantities.

326. When it is required to add together two or more
irrational quantities, this is to be done, according to the
method before laid down, by writing all the terms in suc-
cession, each with its proper sign: and, with regard to ab-
breviations, we must remark that, instead of /¢ + +/a, for
example, we may write 2,/¢; and that a — /a =0,
because these two terms destroy one another. Thus, the
quantities 3 4 +2 and 14 v2, added together, make
4 + 24/2,0r 44 +8; the sum of 5 4 /3 and 4 — /3,
is 9; and that of 24/8 + 3./2 and v8 — /2, 1s 3,/3 +
24/2.

827. Subtraction also is very easy, sinee we have only to
add the proposed numbers, after having changed their signs ;
as will be readily seen in the following example, by sub-
tracting the lower line from the upper.

4 /24243-8./544y6
1+2v2 -24/3—5,/51+-6+6

528. In multiplication, we must recollect that /& mul-
tiplied by v« produces «¢; and that if the numbers which
follow the sign ./ are different, as « and &, we have ,/ad for
the product of /& multiplied by /8.  After this, it will be
easy to caleulate the following examples:
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1442 44-2v2

1442 = 2

14+-,/2 8+4y2
V242 -4/2—4

14+2v24-2=84-2+/2.  8—4=4,

829. What we have said applics also to imaginary quan-
tities; we shall only observe farther, that «/—a multiplied
by + —a produces —a. If it were required to find the
cube of — 1+ v~ 8, we should take the square of that
number, and tlipll multiply that square by the same number;
as in the following operation :

—14v =3
~14v -3
11—y —38 )
—4/ —8-38
1-2/—-8-8=—2-2y -3
sl —8
242,/ -3
24 —-346
21+6=8.

330. In the division of surds, we have only to express the
proposed quantities in the form of a fraction ; which may be
then changed into another expression having a rational de-
nominator; for if the denominator be @+ /b, for example,
and we multiply both this and the numerator by « — /b, the
new denominator will be @® — b, in which there is no radical
sign.  Let it be proposed, for example, to divide 8 + 2.,/2

- , 34+2v2 .
by 14-4/2: we shall first have ¥ va’ then multiplying
the two terms of the fraction by 1— /2, we shall have for
the numerator :

342,/2

1— 2
34242
~8,/2—14

8 V2d=— 21,
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and for the denominator :
14+ /2
1-4/2

14472
—v2-2

1-2=-1.

. . — /21 . .
Our new fraction therefore 1s =i and if we again

multiply the two terms by —1, we shall have for the nu-
merator 4/2+1, and for the denominator +1. Now, it is
easy to shew that 2 41 is equal to the proposed fraction
3+2./2 o ; - -
m ; for /241 being multiplied by the d1‘v150r
14+ 2, thus,

1442

1442

1442

V242

we have 14-2+/24+2=342./2.

Another example. Let 85,/2 be divided by 3 —2.,2.
. . . 8-5v2 T

This, in the first instanee, 1s 3" ove ;:j 55 and multiplying the
two terms of this fraction by 3 4 2./2, we have for the
numerator,

8-—-5+2

34242

24 -15¢2

164/2—20

244+-,/2-20=4+/2;
and for the denominator,

3—-2,2

3+2,/2

9—-6,2
6,/2-8

9—-8=1.




CHAP. IX. OF ALGEBRA. 107

Conscquently, the quotient will be 44,/2. The truth of
this may be proved, as before, by multiplication; thus,

4+ v2

3-2,/2

12482
—8y/2—4

12—5,/2—-4=8-5,/2.
831. In the same manner, we may transform irrational
fractions into others, that have rational denominators. If

. 1l .
we have, for example, the fraction mﬁ,and multiply its

numerator and denominator by 5 + 24/6, we transform it

549,/6

into this, — = 5 4+ 2./6; in like manner, the fraction
2 his £ 242V =8 14 v/ =8

_-_—17_7:5 assumes this form, e e
v6+v5 114230

also Vo— 5 i =11 + 2+30.

332. When the denominator contains several terms, we
may, 1 the same manner, make the radical signs in it vanish

one by one. Thus, if the fraetion

VA TR

posed, we first multiply these two terms by Vlg-}- V2
-+ 4/3, and obtain the fraction M 2wl then

5—9,/6 °
multiplying its numerator and denominator by 5 + 24/6, we
have 5,/10 + 11,/2 + 9./8 + 2,/60.

CHAP. IX.

Of Cubes, and of the Extraction gf Cube Roots.

333. To find the cube of « + &, we have only to multiply
its square, a? + 2ab + 0% again by @ + b, thus;
a’+2ab+ b*
a+b

&+ 2a*b+ ab?
o+ 2al* + 13

and the cube will be @3 +8@0 + Sad® + 07,



