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Recursion and Induction are strongly linked!

fun fib(n) =

if n = 0: return 0

if n = 1: return 1

return fib(n - 1) + fib (n - 2)

Proposition: fib(n) = nth fib. number 

My function structure should mirror my proof structure



Recursion and Induction are strongly linked!

fun fib(n) =

if n = 0: return 0

if n = 1: return 1

return fib(n - 1) + fib (n - 2)

Proposition: fib(n) = nth fib. number 
Base case: (n = 0,1)
 … 

My function structure should mirror my proof structure

Base case



Recursion and Induction are strongly linked!

fun fib(n) =
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return fib(n - 1) + fib (n - 2)
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 … 
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show fib(n) = nth fib. Number
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Recursion and Induction are strongly linked!

fun fib(n) =

if n = 0: return 0

if n = 1: return 1

return fib(n - 1) + fib (n - 2)

Proposition: fib(n) = nth fib. number 
Base case: (n = 0,1)
 … 
Inductive step: Suppose n > 1. We want to 
show fib(n) = nth fib. Number

IH: Assume that 
1. fib(n-1)= (n-1)fib
2. fib(n-2)= (n - 2)th fib.

Base case

Recursive case

We need an IH for both (n - 1) AND (n - 2)

Note: we could have used strong induction e.g _______________________
  



n or x? (hint: function structure motivates induction)



Proposition: Power(n) = nx

Base case: 
Inductive step: 
IH: 

Inducting on x (fix the other variable n)

Let’s first label the base case and recursive case



Proposition: Power(n) = nx

Base case: n0= 1, n1= n 
Inductive step: 
IH: 
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Proposition: Power(n) = nx

Base case: n0= 1, n1= n 
Inductive step: Suppose x > 1. We want to 
show Power(n) = nx

IH: 

Inducting on x

Base case

Recursive case (IH here is a bit more tricky..)



Proposition: Power(n,x) = nx

Base case: n0= 1, n1= n 
Inductive step: Suppose x > 1. We want to 
show Power(n) = nx

IH: Assume Power(n,x’) = nx’ for all x’ < x 

Inducting on x

Base case

Recursive case

How do I proceed with my proof?



Proposition: Power(n,x) = nx

Base case: n0= 1, n1= n 
Inductive step: Suppose x > 1. We want to 
show Power(n) = nx

IH: Assume Power(n,x’) = nx’ for all x’ < x 

Inducting on x

Base case

Recursive case
PROOF STRUCTURE == CODE STRUCTURE

Case 2: x even

Case 1: x odd



RECURRENCE
PROOF STRUCTURE == CODE STRUCTURE

Base case

Recursive case

Case 2: x even

Case 1: x odd



T(n) = 2T(n/2) + 2















Me telling you guys about Josephus lore



Step 1: Create a circular linked list of size n



Step 2: From head node, traverse k next pointers



Step 3: Remove kth node



Step 3: Remove kth node



Step 3: Repeat until 1 node left

I am haunted by ghosts.
How can I repent?



Step 3: Repeat until 1 node left

I am haunted by ghosts.
How can I repent?

Provide the time and space 
complexity of the algorithm



Step 3: Repeat until 1 node left

Ok, ghosts. I did what you 
asked. May I be free of 
y’all?

No


