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How to Design Recursive Algorithms

• key things to address
– making progress – show that your friends are guaranteed 

subproblems at least one smaller than you got
• check for special cases or bugs that mean subproblems aren’t really 

smaller

– reaching the end – show that base cases can’t be skipped
• e.g. fib(n) = fib(n-1)+fib(n-2)  with base case fib(1) = 1

– fib(2) = fib(1)+fib(0)
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How to Design Recursive Algorithms

• proof by induction
– explain why the base case(s) correctly solve subproblems of that 

size

– for the recursive case(s), assume that the friends return correct 
solutions for their subproblems – address

• why you correctly split the problem into subproblems
• why you correctly combine the friends’ solutions into your solution
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How to Design Recursive Algorithms

Recursive algorithms tend to lead to recurrence relations in one of two forms:

split off b elements
T(n) = a T(n-b) + f(n) where f(n) = 0 or Θ(nc logd n)

divide into subproblems of size n/b
T(n) = a T(n/b) + f(n) where Θ(nc logd n)


