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occui in pairs, the four roots of the equation
imust be

.1 ,/3± +e-r, /~V3 -y'-'

hence the required equation will be forned
by equating to 0 the product of the four
quantities

This gives 16.1 4 + 8x2 T 49-.

30. (a). If we go on dividing by 19, the
second dividend is 50, and consequently the
resuilt obtaineci will he half that produced by
dividing 19 into 100 ; we iay, therefore, obtain
the remaining digits in thec tuoticnt by divi-
ding the part already obtained by 2, placing
the figures thus obtained to the right of those
already found, and then using thei as part of
the dividend ; thus we get

.o52631 57S9 4 736S 4 21.

(b). Since this repeater extends to its full
limit of IS digits, it follows that all thc
renainders, froni i to iS inclusive niust have
occurred in the course of the division ; and
when any remainder occutrs. the subscquent
division must give the digits in the decimal
corresponding to the fraction having this
remnainder for nuincrator. Thus the fourth
remainder is 12, and the division thereafter
gives the decinial for .2, which is therefore

.631, &c.

Ifthcrefore we wish to find the repeating
deciial corresponding to any fraction with

19 for deIIOIinator, say 7 we have only to
<livide far cnough to ascertain wlhat digit in
the value of .'w is the lirsteligit in the value of

Thius . gives .36, and cWe have simply
to refer to the ceciial for 1. to obtain the

remaining fipures; the vale of is thus
found to be

.36842105263157947

3î. (b=-c)x÷+ (c-a=)r=+(a=-11):
+ ac(6-a) xy-+ea(f-b ..:42ba-c):x
~=(x+cî'+a:)='-(<x+ay,+bz)=~

(bx+<y÷a:÷-icx÷ay+b:)

This last factor
=(b+c)x÷ (c+a)y'--(a+b)z
=(b+c+a)x-dx+(c+z+b)y-bj'

+(a+b c):-t:
=(a+b-Fc)(x-y+z)-(ax+by+c:)

ax+by+c=o=O if {(a+b+c =o

so that the equation is satisfied if the.se cou-
ditions hold.

32. Let k denote the suin originally lcld
by the rth person, then after the first distribu-
tion lie will have 2k

after the second, 4 k
" third, Sk
&c., &c.

after the (r->)ll, 2'k
At this point the others togetier nust have

s-2r-,k

which is therefore the sui lie gives away at
the rth distribution. After the rith distribu-
tion, therefore, he lias

r-k-(s-2r- k)=-2=k-s

after the (r-)1' lie lias af2 rk-s)
and after the n" distribution, lie has

Hence lie lias gained or lost according as
n"k-2n -r. or-'k

i.e. as (2"-1) k-or :2 -

i.e. as
2n-1

33. 2 1 i

f/(x-a) if'(x-b) V (x-c)
.' 2i/(x--6) /(x-) +v'(x-c); (x-a)

square and transpose, icn

4 (x-b)(x-c) + (x-c)(x-a) - (x-a)(x-b)
= - 4(x-c) x/{x-a) x'~(x-b)

square and transpose again, hien
(r ). o = î6(x-bf~(x-)=+ (x-c)=(x-a)=

-- 8(x-b)=(x-c) (x-a) -a(x-a)=
(x-b)(.x-c)

The samne process wiith
2 I I
.---+ . - := -- gives

(2). i6bc2+c :a=+aeb.- Sc=ab-Sb-'ca-

liu (1) x4 disappears, and on subtracting (2)
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