COP 3503 – Practice Problems #1 – Induction Proofs

ANSWERS

1. 
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base case: n=1  LHS:  
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     RHS: 
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LHS = RHS so base case is true

inductive hypothesis:  assume conjecture is true for n=k.


Thus, 
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inductive step: prove conjecture true for n=k+1.


Prove: 
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RHS:  Expanding gives:
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LHS:  
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LHS = RHS so the conjecture is proven true

2.
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base case: n=1  LHS:  
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     RHS: 
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LHS = RHS so base case is true

inductive hypothesis:  assume conjecture is true for n=k.


Thus, 
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inductive step: prove conjecture true for n=k+1.


Prove: 
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RHS:  Expanding gives:
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LHS:  
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LHS = RHS so the conjecture is proven true

3.
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base case: n = 1  LHS: 
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RHS: 
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    proven

inductive hypothesis:  assume true for all values of n = k:  
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induction step:  prove true for n = k +1:   RHS:  
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LHS:  
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By the inductive hypothesis this is equal to: 
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Since LHS = RHS the conjecture is proven.
4.
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base case:  n=1   LHS = 
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   Holds for base case

inductive hypothesis:  Assume 
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   is true for all n ( k

induction step:  Prove 
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LHS = 
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LHS = RHS so the conjecture is proven.
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