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ALGEBRAIO EXEROI5ES.
[ssLEorzo.]

I.
Examples sueh as the following afford possibly the best elemen.

tary exorcise that has yet been devised for onltivating facility ln
manipulating algebraio expressions.

1. If s=a+b+c+d, thon
L- 8-b b -+- o1 o + L d s4

a~ ~ b' d .a bc d
2. If s.=a+b+c+d+...... to n termes, then

a-a .a-b'
a a

8. If a2=y+z, b2=z+x, c2=X+y, and 2s=a+b+c, thon
a(s-à)(a-b)(s.c)=4(xy+y'z+zx).

4. If 2a=y+z, 2b=z+x, 2c=x+y, thon
af+b'+c'-2b2c2-2c'a2 -2a 2 b2=-(x+y+z)xys; and

(x+y+z)(xy+yz+z) - xyz=8abc.
5. If X2 -yz=al, yI-z==b 2 , z2 - =e02 , thon

a*x+b2y+c 2Z 2 2 +Z2_+ X1jZ_ 2

x+y+v.

6. Il Z= , = = b; thon xeyz+x+y+z=0.

7. If y+z+u=ax, z+u+x=by; 1n+h=cz, x+y+z=du,

a+1 b+1 0+1 d+1

8. Ifa- " , b - IL , c = z , then
z+1I 1+z +

1+a 1+b 1+c* 11. i 1- 'r-b '1 -o
9. If 2s=a+b+c, then

1 1 (a-a)2 +(-b)2+(s-c)2 +82 =a 2+b2 +o2.
10. If 2s=a+b+c, thon

2(s-)(s5)+(s-)(sc) +2(s-e(s-a)=2s'-a2-62 -c2.

11. If -(b-c)+ b (c-a)+ -(a-b)=0; show that
(z-yz

abc
12. If 2s=a+b+c, thon shall

1 1 -1 1 abc
-a + -7-b a-c a(-a) (--b) (s-c)

b2+c2 -a 2  c2+a'-b2  a2 +b2 -c2
18. If 2bc + 2ac + 2ab

thon shall
(a+b-c)(b+c- a)(c+a-b)=0.

14. If s=a +b+ c, show that
s(s-2b)(s- 2c)+s(.1 - 2c)(s-2a) + g(s- 2a)(s -2b)

- (s-2a)(s -2b)(s-2c)=8abo.
15. If X4y-=p, and zy=q, thon

X2 + y 2=p 2 
-29,

'+y'=p' -4p 2q+2g2

w5 +y=pl -5pg+pg2.
16. If a2+b2=c2 , thon éhall

(a+b+c)(a+b- c)(a+c-b)(b+c-a)=4asb2 .

17. If as+bc b2+ca c+ab

M. b2 as2

b2+c2~~2 + aS+c9-b2 + a2+bL-c =-•
18. If (a2-bo)(bs - ca)(cg -ab)=.0, thon shall

1 1 1 a2+b3 +cz
' a + ~3- + aê a2 b2c'

19. If xyz=1, then_,

(1+x+y-,) +(1+y+j_) - (14z+X-i7) =I.
20. If a=(b+c)x, b=(c+a)y, c=(a+b)z, thon

1 -oy-ya-z.-2xyz=0.

'We dolayed the solution of 6, (2), of the October number that
wo might give some kindred problems with their solutions. We
fir give the problem roferred te.

.1.1 1 1
I. Let B=-L - + -....... *

a ab abc
1 1- 1u 1 1/1
1- 1-m -1--.--a a'bb c oc d ....

= . 1 . k, say.
a a

1

a

+-1 i

W k=-. - -. , say
b b*

1 .
b
1

... = b + 
k 1_

whence 2
a + b-- b

NOb -1 + ---c-1+..

2 22.8+2.8.41 1 1

2 + .
8+.....

2 8or e= 2 + 2+ 8+...
Again,

1II f a g
1 i

+_L + -1 + ...... = -L - ..k, sayababc a, a

1 1
a a -

1

a

Similarl b- &.


