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Mathematical Induction

1. Prove the following by mathematical induction:

a) 1+3+4+5+4+7+--+2(n—1)=n?foralln>1

5
5+10+15+~--+5n=§n(n+1)

b)
1
149425+ -+ (2n —1)* = Zn(4n* - 1)
c)
1-r"
l+a+a?+-+a"!=
d) 1—-r
1
1—4+43— 4+ (-1)"n?%= E(—1)71_111(1’1 +1)
e)

2. Prove that 9™ — 1 is divisible by 8 for all n > 1 where n is an integer.
3. Prove by induction that 2" > n foralln > 1

4. Prove that 9"*! — 8n — 9 is divisible by 64 foralln > 1

Harder Questions
5 Prove by induction that: cos(x + nmw) = (—1)" cos(x)
n
6. Z(Zr 1) =n2@2n2 1)
r=1
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