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36 ALGEBRA.

INDICES.

3 5 N 1 5 1 1 5 6 x
929 Multiplication: a*X @t = a3t = af, or Vd%;
1 at =1 m+n

X =a" " =a™, or

mn C(,”H n

e 2 1 2_1 o ;
Division: af+a*=da""F=da?, or Va;
1 ) 1 l m-n

a/rT_:_a/ﬁ — noom — ([/W, or m\’ya/m—n-.

: : e T : 3
Involution : (a%)! = a*** =a?, or a.

. 2 2 2_
Evolution: Wa¥ = a**7 = a*', or +/d’.

HIGHEST COMMON FACTOR.

30 Ruwz.—To find the highest common factor of two ex-
pressions—Divide the one which is of the highest dimension by
the other, rejecting first any factor of either expression which
is mot also a factor of the other. - Operate in the same manner
upon the remainder and the divisor, and continue the process
until there is mo remainder. The last divisor will be the
highest common factor required.

31 Exaurie.—To find the H. C. F. of

35 —102°+152+8 and «°—2*—6a®+4a’+ 132+ 6.
1— 2— 6+ 44134 6 34+0—10+ 04+15+ 8 3
3 —3+6+18—12—89-18
1 3— 6—18+12+3839+18 2)6+ 8-12—24—-10
—8— 4+ 6412+ 5 T O e DI
2)—10—12424 444418 —8— 9— 9— 3
— 5— 64124224+ 9 — 5=15—-15— &
3 + 5+15+154+ 6
5 —15—18+4+36+66+27
+154+20—30—60—25
_2)2+ 6+ 6+ 2 Result H. C. F. =2+ 322+ 30+ 1.
1+ 3+ 3+ 1




EVOLUTION. 37

32 Otherwise.—To form the H. C. F. of two or more alge-
braical expressions—Separate the expressions into their sim-
plest factors. The H. C. F. will be the product of the factors

common to all the expressions, taken in the lowest powers that
oceur.

LOWEST COMMON MULTIPLE.

33 The L. C. M. of two quantities is equal to their product
divided by the H. C. F.

34 Otherwise.—To form the L. C. M. of two or more alge-
braical expressions—Separate them into their simplest factors.
The L. C. M. will be the product of all the factors that occur,
taken in the highest powers that occur.

Exawere.—The H. C. F. of o (b—2)*c'd and a® (b—a)*ce is a? (b—a)2ct;
and the L. C. M. is a® (b—=x)®c'de.

EVOLUTION.

To extract the square root of

2 _3ava _8J/a  4la
gt
Arranging according to powers of a, and reducing to one denominator, the
160 —24af +41a — 240* +16

16 :

L

expression becomes

35 Detaching the coefficients, the work is as follows :—
16— 24441 —-24+16 (4—8+4

16
8—38 —24 441
-3 24— 9
8—6-+4 82—24+16
—32+424—16
3
Resnlt w _—

% =a—3%va+1.
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‘110 ALGEBRA.

356 No expression with integral coefficients such as
A+ Bz+ 0’4+ ... can represent primes only.

Proor.—For it is divisible by  if A=0; and if not, it is
divisible by 4, when 2= 4.

357 The number of primes is infinite.

Proor.—Suppose p the greatest prime. Then the product
of all primes up to p plus unity is either a prime, or divisible
by a prime greater than p.

358 If a be prime to 5, and the quantities a, 2a, 8a, ...
(b—1) a be divided by b, the remainders will be different.

Proor.—Assume ma—nb = m'a—n'b, m and n being less

’

than b, g o Then by (850).

b m—m/

369 A number can be resolved into prime factors in one
way only. By (853).

360 To resolve 5040 into its prime factors.
RuLe.—Divide by the prime numbers successively.
2x 5 | 5040

2 [ 504
2252
21126
763
319
49 Thus 5040 = 2¢.82.5.7.

361 Required the least multiplier of 4704 which will make
the product a perfect fourth power.

By (196), 4704 = 2°.3. 7%
Then 2°.8'.77x 25,88, 7% = 28, 84, 74 = 844,
The indices 8, 4, 4 being the least multiples of 4 which are not less than
5, 1, 2 respectively.

Thus 2°.3% 7* = 3528 is the multiplier required.




THEORY OF NUMBERS. 111

362 Allnumbers are of one of the forms 2n or 2n+1

= 5 2n or 2n—1
- = 3n or 3n+1
= 3 4n or 4n+1 or 4n42
3 e 4n or 4n+1 or 4n—2
= 5 5n or 5n+1 or Sn4-2

and so on.

363 All square numbers are of the form 5n or 5n4-1.

Proved by squaring the forms 5n, 5n2= 1, 5742, which comprehend all
numbers whatever.

864 All cube numbers are of the form 7n or 7n3-1.
And similarly for other powers.

365 The highest power of a prime p, which is contained in
the product | m, is the sum of the integral parts of

m m m
e
For there are 2~ factors in |m which p will divide; ™ which

it will divide a second time; and so on. The successive
divisions are equivalent to dividing by
mm m m
ey’ . & =p? ¥
Examrre.—The highest power of 8 which will divide |29. Here the
factors 3, 6, 9, 12, 15, 18, 21, 24, 97 can be divided by 8. Their number is
239 = 9 (the integral part).
The factors 9, 18, 29 can be divided a second time. Their number is

23—2 = 3 (the integral part).
One factor, 27, is divisible a third time. gg = 1 (integral part).

3&

943+1 = 13; that is, 3" is the highest power of 8 which will divide l_22

366 The prdducb of any » consecutive integérs is divisible
by | r.

Proor: = (p=1)... (n—rtl) 4 necessarily an integer,

K

by (96). =




