Proof by Induction Example

1. Prove the following summation identity for integers n > 2:

n

1 n+1
> (1-5)-"
) 2n

=2

Solution:

1. Base Case n = 2

2. Induction Step
Induction Hypothesis: Property holds when n =k — 1, i.e.,

> (- 4) =

(k+1 k—1)>+<(/;(—k1_)1+)1>

(k=1 (k+1)(2(k—1))
(2(k — 1)) (k2)
(k=1 (k+1)(2(k—-1))
(2(k = 1)) (K
(k—1)(k+1)(2k —2)
(2(k — 1)) (k?)
(k=1 (k+1)(2k—2)
N (2k — 2) (k2)
(k—1)(k+1)(2k — 2)) + (k?)
2k3 — 2k2
(k—1)(k+1)(2k —2)) + (k®)
- 2k (k2 — k)
(k=1 (k+1) (2k —2) + (k)
2k (k2 — k)

+ (K?)

~

) + (%)

) + (K°)

Page 1 of 1



