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Prove the identity
(ax +by+c:)* + (ay+bz+cx)* + (az+bx+cy)'

- 3(ax +by +c:)(ay + bz +cx)(a: + bx +cy')
=(al+b'+c' -3abe)(x'+y' +z' -3xyz)

we have (xs +y' + zl - 3xyz)
=(x+y +)(x +wy + z)(x+ w*y + W)*

where i, ,, .* are the roots of x - i =0
and w,1 =z.

Denoting ax +by +cz hy X, bx+cy+az
by Y, etc., we have
X*+ Y'+Z -3XYZ=(Xf+ +Zý

(X+w '+.)*2Z)(XV+w* Y+oZ)

=(a+b+c x+y+z)(a+wb+w 2c)

(x+ wy+W.z)(a +w26+ ec) . (x+ m*y+w:)
=(as + b' + c' -34bc)(x' +y' + z' - 3xyz).

Q. E.D.
Effecting the reductions thus

w
2
a + wb +c=W (w2a + wb+c)

w(a + "ab + wc)

etc. etc., * '. = .
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(1. 187 5 - . 9 7 9 16)+(1 of6¼+ '-2- of 3)
12 lh. 6 oz., Avoir.
12 lbs. 6 oz., Troy. Ans. i.

2. Along a certain railway 96 miles in
length there is a distance post every J mile,
and a telegraph pole every 66 yds. llow
many of the telegraph posts might serve as
distance posts Ans. 65.

3. A druggist buys i5 lbs. of opium by
Avoir. weight at 5oc. per or. Find selling
price per oz., Troy, that he may gain ,% of
his outlay. Ans. 75c.

4. If 9 men or 12 boys can do 1 of a work

in 41 hours, in what time will to men or 15
boys do the rest, the last k of the work in.
creasing 3 times in difficulty?

Ans. 6 hrs.

5. A and B sold between them 50 horses.
A sold his at $95.5o each; B sold his at

$104.75 each. They received together
$22.50 less than if 'hey had sold them aIl
at $o . 5o each. nd the number of horses
solà by each. Ans. 20, 30.

6. A bankrupt's assets are $1550, out of

which he pays 75c. on the $ on all debts
above $200; 621c. on the $ on aU debts
from $100 to $200, and 5oc. on the $ on all
others. lis creditors find upon examina-
tion that j his debts are above $2oo, and i
between $500 and $200. Find his liabili-
ties. Ans. $2400.

7. An employer who has been accustomed
to hire men at $1.20 per day, finds he can
save Il& of his former outlay by engaging
boys instead, each of whom can do only
i of a man's work. Find the daily wages of
the boys. Ans. 75c.

8. A dealer in liquors buys a hhd. of wine
at $15o, and after keeping j of it to sell by
the "glass" at 5c., he bottk-s the rest ofi
into an equal number of quart, pint and half.
pint bottles. IHow many dozen of each has
he, and what must be his selling price per
dozen to gain on the whole $54.75? i wine
glass = p pts.

Ans. 8 doz.; $9, $4.5o, $2.25.

9. An oarsman finds he can go as far down
stream in 50 mins. as he can up stream in
70 mins. Compare the oarsman's rate with
that of the stream. Ans. 6 : 1.
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