Proof by Induction

We can prove a statement P(x) for any natural number x by
showing a chain of statements

P(0), P(0) - P(1), P(1) - P(2), P(2) - P(3), ...

Thus, prove
P(@O) A VK (P(k) - P(k+1))

 proof by induction
base case: show P(0)
inductive case: show Vk ( P(k) - P(k+1))

* tactic: let k be an arbitrary element of N and prove P(k) — P(k+1)
P(K) is the inductive hypothesis

* another tactic: show ( P(0) A P(1) A P(2) A ... A P(k) ) - P(k+1)
assume P(x) holds for all x 0 to k, then show P(k+1)
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6. Use induction to prove that for any positive integer n,

n

2(21 —1)=n?

i=1

10. Use induction to prove the following generalized distributive laws for propo-
sitional logic: For any natural number n > 1 and any propositions g, pi. pa.
et Pns

a) g A (piVpz VoV pa) = (@Ap) V(g Apz) VeV (g Apa)
b) gV (prAp2A-Apa) =(gVp) AlgVp2) Ae-AlqV pa)
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. Use induction to prove that n* + 3n% + 2n is divisible by 3 for all natural

numbers n.

S

. Use induction to prove that

for any natural number n and for any real number r such that r # 1.

«@

Use induction to prove that for any natural number n,

. Use induction to prove that for any natural number n,

iQ' =2t

i=0
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. Use induction to prove that for any positive integer n,

i 2_ n(n+1)(2n+1)
B 6

i=1
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