COP 3503H – Spring 2001 -  Homework - Induction Proofs SOLUTIONS

For each of the following conjectures, produce an induction proof which proves the conjecture is true.  Note that all of these conjectures are true.

1. (n ( 1, and n ( natural numbers, it is true that 
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Solution

Basis:  n=1, by definition 
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So the base case is true!

Inductive Hypothesis:  n=k, assume 
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 is true.

Inductive Step: prove conjecture is true for n = k+1


Must prove that: 
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Note that 
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Rewriting gives: 
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  proven
2. The harmonic numbers are H1, H2, H3, …, Hn  where

 H1 = 1, H2 = 1 + ½, H3 = 1 + ½ + 1/3 

 in general Hn = 1 + ½ + 1/3 + ¼ + …+1/n.  
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This leads to the conjecture:   

Solution
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base case, n = 1: 
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inductive hypothesis, n=k:

inductive step, n= k+1:  
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note: 
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3. (n ( 1, and n ( natural numbers, it is true that 
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base case:  n = 1   
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inductive hypothesis:  n = k   Assume 
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induction step:  prove true for n = k+1
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This is the one from the recitation lab quiz.
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Conjecture:  For any n ( natural numbers (integers), 

Proof:
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Base case: n = 1  (  
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Inductive Hypothesis:  assume the conjecture is true

 for n = k  ( 
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Inductive Step: prove true for n = k+1:
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  Thus the conjecture is proven true.
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