
Recursion
Step-by-Step



Recursive Function Execution

2

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 
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int main(){

….

… fact(5) …

…

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*fact(3-1); //line 3 

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*fact(3-1); //line 3 

} 

int fact(int N=2) {

if (N <= 1)         //line 1

return 1;       //line 2

return 2*fact(2-1); //line 3 

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*fact(3-1); //line 3 

} 

int fact(int N=2) {

if (N <= 1)         //line 1

return 1;       //line 2

return 2*fact(2-1); //line 3 

} 

int fact(int N=1) {

if (N <= 1)         //line 1

return 1; //line 2

return N*fact(N-1); //line 3 

} 
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*fact(3-1); //line 3 

} 

int fact(int N=2) {

if (N <= 1)         //line 1

return 1;       //line 2

return 2*fact(2-1); //line 3 

} 

int fact(int N=1) {

if (N <= 1)         //line 1

return 1; //line 2

return N*fact(N-1); //line 3 

} 

1
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*fact(4-1); //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*fact(3-1); //line 3 

} 

int fact(int N=2) {

if (N <= 1)         //line 1

return 1;       //line 2

return 2*1; //line 3 

} 

2
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*6; //line 3 

} 

int fact(int N=3) {

if (N <= 1)         //line 1

return 1;       //line 2

return 3*2; //line 3 

} 

6
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*fact(5-1); //line 3 

} 

int fact(int N=4) {

if (N <= 1)         //line 1

return 1;       //line 2

return 4*6; //line 3 

} 

24
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int fact(int N=5) {

if (N <= 1)         //line 1

return 1;       //line 2

return 5*24; //line 3 

} 
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int main(){

….

… 120…

…

} 



Recursive Function Execution
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Stack Heap

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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Stack Heap

N=3
line=1,3

fact(3) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

N=2
line = 1,3 

fact(2) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int fact(int N=2) {

if (N <= 1) return 1;

return 2*fact(1);

} 

N=2
line = 3

fact(2) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int fact(int N=2) {

if (N <= 1) return 1;

return 2*fact(1);

} 

N=2
line = 3

fact(2) frame

N=1
line = 1

fact(1) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int fact(int N=2) {

if (N <= 1) return 1;

return 2*fact(1);

} 

N=2
line = 3

fact(2) frame

int fact(int N=1) {

if (N <= 1) return 1;

return N*fact(N-1);

} 

N=1
line = 1 

fact(1) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int fact(int N=2) {

if (N <= 1) return 1;

return 2*fact(1);

} 

N=2
line = 3

fact(2) frame

int fact(int N=1) {

if (N <= 1) 

return 1;

return N*fact(N-1);

} 

N=1
line = 2 

fact(1) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 

1



Recursive Function Execution
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int fact(int N) {

if (N <= 1) return 1;

return 3*fact(2);

} 

Stack Heap

N=3
line=3

fact(3) frame

int fact(int N=2) {

if (N <= 1) return 1;

return 2*1;

} 

N=2
line = 3

fact(2) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 
2



Recursive Function Execution
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int fact(int N=3) {

if (N <= 1) return 1;

return 3*2;

} 

Stack Heap

N=3
line=3

fact(3) frame

int main(){

... fact(3) … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 

6



Recursive Function Execution

25

Stack Heap

int main(){

... 6 … }

int fact(int N) {

if (N <= 1)         //line 1

return 1;       //line 2

return N*fact(N-1); //line 3 

} 
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