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Prove that

a2 (b—¢) + 612 (c~a) + 2 (a-0) _
a*(b-c) + b* (c-a) + c* (a~8)

the sum of all terms of 2 dimensions that
can be. made by the letters @, §,¢.  This
problem occurs in Wolstenholme, and is of
considerable practical importance in obtain-
ing- the factors of a certain class of quanti-
ties.” The following solition suggests itself
tome: ’

1

(1) x-—-;x= 1+ax+atxttatat+ ...,
I

(2) Y 1+ b2+ 2248323+ .. ..

(3) ;o= texto iR+ L

I
cr Cani-ta)(t=cx)
Q+ax+atzd+..).(L+dx+ 802+ L)
' (L4 ex+c2at).
From the. right-hand. product select the.
co-efficient of a®, the resultwill be e® + 47 +
ot +an-1 b+a~la+ .. .. or the sumof alli
the. terms of #. dimensions: in a,.8 andic.
r A B

Let (1-ax)(1-bx)(1 Zen)T1 —axzti-b%

c
) clear of fractions and equate co-effi--

cients. It will be. found.that
) n® b2
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€= =a el

1
 (aR) (= bx) (1-ca)
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: ]
(1 -bx)14 (:-7;'_&:—_55(: —ex)t, T
Expand (r—ax)?, (1-6x)1, (r-cx)?,
and s:lect from each expansion the co-effi--
cient of x". The co-cfficient’ of 2™ in
(1—ax)-l is: a";. the co-efficiest of 4" in
(1 bx)=1 isvbh . etcy
.. the co-efficient of % in
r .t
T=ax) (1= ta) (1~ca)-° @-b) (a—-a)F
e ene
-t E=ae-5
a2 (b~¢) + 672 (c~a) + 2 (a-)
@ (b—0) +5° (c—a) +¢* (a-0)
(since {2 - 8) (b—¢) (a—¢) =
as(b - o)+ 8+ (c—a) +cr(a~ ) ).

Therefore
ant2 (b—c) 4 8742 (c-q) + 12 (g - )
a® (b=c) + &% (c~a) +-c* (a-b)
is-equal to sum of all terms of # dimensions
in a, 6 and ¢.—Q.E.D,

‘The practical use of this theorem. may be
shown thus : Suppose we are asked to find.
the factors of a® (6—c¢) + 8%(c~a) +c2(a—6).
ad(h~c) +8%(c-a)+c3(a—1b)
ad(b—c) +b2(c—a)+c2(a—-6)

=a+b+cs:
soat(b=c)+ 83 (c—a) + 2 (a-0)
=(a-8) (6~¢) (e~} (a+d+e)
Similatly a¢ (b~¢) + be {c—a) + ¢*(a-d) =
(e=8)(6-){e=c)(a? +8% +c® +ab+bc+ea)s
as(b—c) + 8% (c~a) + ¢t (a—0) =,
‘ (e=8) (-9 (a-0)
{a* + b2 +c¥+a%b+asr +atctact + et
be2 +a5:’} s a%(b~c). + and + and.= (¢-4)

Put #=T then

(b= ) fat 48 et tatbtabr e}



