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(b+ c), - a', o,

c(ca), (c + )2,

o, é -(a ),

-3 x 240h (a 4b+c)'

and dividing the tst and 2nd columns by
(a+6+c)

ô+c-a, 0, 2a2+ (h+c)»

ô -c-a, c+a-à 2b2+(c+a)2

o, e - a -b, 2C2+(a+ b)2

The dcterminant now vanishes whcn a =o,
since it reduces to

b+c o (b+c)*

ô-c c-b 2b' + c'

o c-b 2C'+ b
Subtract the third row from the second,

for a new first row.

b-c o bu -c'

b+c o (6+ c) = (ô* - ci) x

o c-ô c' + 6*

il
o1

O ô+c

o ô+c =(bô -ci)Xo

c-ô 2c' + b
Similarly the detcrminant vanishes when
b=:o, and when c=o, and since it is
symmetrical and of four dimensions the only
other factor must be k. (a+b+c).

To determine k put a=b=c=r.

i o 6

-z z 6

o -1 6
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6 o I
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b+c a a
a b+c 3+c

b c+a ô
c+a b c+a

c t a+b

a+b a+ c

= 3k.

= k = 6

2 (a+b+c)*

{a+b) (b+c) (c+a)
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PROBLIEMS.

140. Shcw, Using only propositions of Boo)k
I., how, by nicans of a string of unlimited
lcngth, a straight line may be drawn through
a given point, parallel to a givcn straight
line.

Let ABC be a triangle right.anglecl ai A,
and having the angle at B, double the angle
nt C. Biscct tlhc angle B by the line BD,
meeting AC in D, and draw AE, D, per-
pcndicular to BC. Shcw, by Geomctry,
that DC t BD, that AE : AD 3 : 2,

and that triangle DEF - triangle ABC.

141. Shew, ri being a positive and even
integer, that

n + 1 (n + 2) (n+ 1)

123 +

(n + 3) (n _+ 2) (n + î) tc.3) e+tc...

2 Ç 1" n l't+2 1>n+4

+ +

X n (n - î) n (n-1) (n-2)
1213

(n + z) terms. J
14. Resolve into elementary factois,

6 x'+ xi - 64 x + 21. X' - 9 XI+ 5 X'+

93 x -90. x4 +8 X*+20 X+16 X -21.

143. If a : ô : c x : y : C, and

a' + 5 b' 56  + 6I

7 a' xi + 9 b* y-- 96' >y + II c' *%

6 c* + a"
Ii Ca z + 7 a' x'

then each of the latter fractions,
x%+5 y'+6:

7 x* + 9 V4 + 112'

144. If A, B, C, bc the angles of a plane

triangle, a, ô, c, the sides respectively oppo.
site to them, then

a + -b + c )-1
cos A cos B + C

2 cos A cos B cos C
acos A + b cos B + c cos C'
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