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Outline

What is recursion?

Simple recursion: an example

Demo.
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Factorial

n! = n.(n-1).(n-2)…3.2.1
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Factorial

n! = n.(n-1).(n-2)…3.2.1

5! = 5 × 4 × 3 × 2 × 1
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Factorial

n! = n.(n-1).(n-2)…3.2.1

5! = 5 × 4 × 3 × 2 × 1

n! =   n.(n-1)!
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(n-1)!



Factorial

n! = n.(n-1).(n-2)…3.2.1

5! = 5 × 4 × 3 × 2 × 1

n! =   n.(n-1)! if n > 0

1 if n = 0
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(n-1)!



Factorial

n! = n.(n-1).(n-2)…3.2.1

5! = 5 × 4 × 3 × 2 × 1

n! =   n.(n-1)! if n > 0

1 if n = 0

8
Zubin Bhuyan

Tezpur University CBCT: CS 535 Introduction to Scientific Computing

(n-1)!



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P

F(2) 2× F(1) P



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P

F(2) 2× F(1) P

F(1) 1 × F(0) P



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P

F(2) 2× F(1) P

F(1) 1 × F(0) P

F(0) 1



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P

F(2) 2× F(1) P

F(1) 1 × F(0) R

F(0) 1



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) P

F(2) 2× F(1) = 2 R

F(1)

F(0)
1



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)
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Recursive call

Return State

F(4) 4× F(3) P

F(3) 3× F(2) = 6 R

F(2)

F(1)

F(0)

2



Factorial

n! =   n.(n-1)! if n > 0

1 if n = 0

def computeFactorial(n):

if(n == 0):

return 1

return n * computeFactorial(n-1)

18
Zubin Bhuyan

Tezpur University CBCT: CS 535 Introduction to Scientific Computing

Recursive call

Return State

F(4) 4× F(3) = 24 R

F(3)

F(2)

F(1)

F(0)

6  



Demo
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