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n(n+ 1)(2n+ 1)
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Base Case P (1) :
LHS:

P1
i=1 i

2 = 12 = 1

RHS: 1(1+1)(2·1+1)
6 = 1·2·3

6 = 6
6 = 1

Inductive Hypothesis Assume that for k ≥ 1 that P (k) :
kX

i=1

i2 =
k(k + 1)(2k + 1)

6
is true.

Goal State P (k + 1) :

Pk+1
i=1 i2 = (k+1)(k+1+1)(2(k+1)+1)

6

= (k+1)(k+2)(2k+3)
6

Since this worked in the base case and P(k)
implied P(k+1) we have proven the general case
P(n).

Inductive Step





Pk+1
i=1 i2 =

Pk
i=1 i

2 + (k + 1)2

= k(k+1)(2k+1)
6 + (k + 1)2

= (k(2k + 1) + 6(k + 1))k+1
6

= (2k2 + k + 6k + 6)k+1
6

= (2k2 + 7k + 6)k+1
6

= (2k2 + 4k + 3k + 6)k+1
6

= (2k(k + 2) + 3(k + 2))k+1
6

= (2k + 3)(k + 2)k+1
6


