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Prove that
an+2 (b - c) + bn+2 (c - a) + cn+ 2 (a - b)

at (b-c),+ b' (c-a) + c (a.-b)

the sum of all terms of n dimensions that
can be. made by the letters a, b, c. This
problem occurs in Wolstenholme, and is of
considerable practical importance in obtain-
ing- tie factors of a certaiii class of quanti.
ties.' The- following solhtion suggests itself
to me:

(1) - = +a + 'x' +ax+

(2) 1-x+= z+bx+b'x
2
+b'x + ....

(3) 1- ex +cx+C'X'+C.
8 X3 +

I

(r - ax) (i - bx)-(z - cx)~

'(.+cx+cgx').

From the. riglit-hand, product select the.
coefficient of xP, the resultwill be-an +6" +
c" +a"-' b+an-lc4+ .. .. or: the sum<of all,
the. termi of ni dimensions, in a, b, andi c.

j: A B
Let ( - ( - bx( - x - 3+ - x

C'+ j- c, clear of fractions and equate co-effi..

cients. It will be. foundthat

(b) (a-)·=;
.c 2.

C"
(c --a)(c-)

*'( - ax) (r - x)( - cx)

a - ax)-
(a -b) (a -c) x +(b-c) (b-a)

c'
( -x)-+- ( -ex)-.(c - a) (.--b)

Expand (r'-ax)-', (r -.bx)-' (z-cx)-,
and select from each expansion the co-effi..
cient of xn. The co.efficient' of x»e in
(K-ax)ý- is' an;. the- cý-efficient of x" in

( -- )-lis:,bn,.etc;j -
the co-efficient of x" in

i . .an+2

(i - ax)'(r x). (i - cX) a- +)(-

+n--2 o+2 r(b -c) (b -a) (~a ic-b) o
an+2 (b- c) + bn+2 (c - a) + cn+

2 
(a - b)

a% (b-c)* +b* (c-a) +ci (a -b)

(since .(a - b) (b - c) (a - c) =
a'(b-c)+b'(c--a)+ci(a-b)).

Therefore

an+
2 

(b - c) + bn+2 (c - a) + cn+
2 

(a -b)

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

is.equal to sum of all terms of n dimensions
in a, b and c.-Q.E.D.

The practical use of this theorem. may be
shown thus: Suppose we are asked to fihd.
the factors of as (b-c) + P (c-a)+cs(a -b).

as(b - c) +bs'(c - a).+c'(a.-b)
Put n=r then a'(b- c) +b'(c-a)+cs(a--)

=a+b+ce;.
as (b-c)+ bh (c-a) + cs (a-b)

= (a-b) (,b-c) (a-c)-(a+b+c).

Similàrly. a' (b - c) + b* (c - a) + c4(a - b)=
(a-b)(b-c)(a-c)(a'+.b*+cs+ab+bc+ca);
as (b-c) + b (c-a) + c' (a-b) =.

(a-b) (b-c).(a-c)
a' + b'+c*'+a*b+ab* +a*c+ac* + b*c+

bc'+abc);, as(b-c).+ and,+ and= (a-b)

(b -c) .(a4-c){af +*+c4+a?.+aba+:...}.
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