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This may be done in several ways, which we shall here illustrate :
Ist. gf=(n+ 1) -n'-6n%-4n-1
gn-1y=n'-(m-1)-6(n-1)-4(n-1)-1
4m-2 =(n-1)-(n-2)=6(n-2)-4(n-2)~1

43'=4'-3'-63"-43-1
42°=3"'-2'-6.2"~42~1
g1°=2"-1"- 6 1°~ 4.1 -1

©.adding— 487=(n+1)-1'-6Sn'~-45a-n
In which we have to substitute the values of Z#* and =u, namely,
l/(,(n)(n + 1)(2n+ 1) and '/yu(n + 1), and reduce.
The objection to this method is that in order to find S#® we must have

>« and 3.

2nd. In the series of cube numbers, the nthtermis»% But if s, denotes
the sum of » terms, and s, the sum of » - 1 terms, the nth term is s, s,
which is, therefore, »°. Now, assume s, = an + ba? + ¢n® + dn',

Then s,,=a(rn - 1) +b(n - 1) +e(n-1P+dn- 1)

e 8y =Su=nt=a-b+c- d+ (20~ 3¢+ 4d)n+ (3¢ - 6d)n* + 4dn®, and,
equating co-cfficients of like power of n, 4d=1, 3¢~ 6d =0, 2b— 3c+4d=0,
a-b+c-d=o. Whenced=Y,c=15, b=, a=o.

. 8= =_:1(I +2m + 27)= (7Ln2i-l—)) =(Zn)
(For further explanation see Dupuis’ Algebra, art 199.)

.

3rd. Taking u,=1+8+ 27 +64+ 125+ ...%°
First diff. 7 19 37 6I1...
Second “ 12 18 24
Third ¢ 6
ew,=1, A=7,A*=12 A’=6. And substituting, in the formula,
Su,=nu, + "Cy A\ +°C, A +"Cy\*, we obtain the same exprassion as before.
(See Dupms Algebra, art 142.)

4th. Expressing »° as the sum of factorials we have
n=n(n+ 1)(n+2) - 37(n+1)+ n, and integrating between the limits o and =,
Swi= n(n + r)(n: z)(n+3)  3n(n+ r; (n +_g_) n(n+1 )’ giving a result as
before. ‘

This last method requires some knowledgeofthe operations of finite differ-
ences.

(6). Deduce that the cube of any integer is the difference of two square
integers. Find the two square integers whose difference is 512

8,= 30 3___{_7;2)} (n_1)3={7i(_”_‘_‘)

2 )’ S = 2z 2
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Also, if n°= 512, n=_38; and the numbers are (829 )and(s—zj ) , or (36)%
and (28)? )



