Recursion
Step-by-Step



Recursive Function Execution

int fact(int N) {
if (N <= 1) //line 1
return 1; //line 2
return N*fact(N-1); //line 3




int main () {

T fact (5) ..




int fact(int N=5) {
if (N <= 1) //line 1
retu Qédc'[(ﬂ-l) //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=5) {
if (N <= 1) //line 1
return 1; //line 2

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




}

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=4) {
if (N <= 1) //line 1
return 1; //line 2

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=2) {
if (N <= 1) //line 1
return 1; //line 2

return 2*fact(2-1); //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=4) {
if (N <= 1) //line 1
return 1; //line 2
return 4*fact(4-1); //line 3

}

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=1) {
if (N <= 1) //line 1
return //line 2
return N*fa¢t (N-1); //line 3
}
int fact(int N=2) {
if (N <= 1) 4 //line 1
return 1. //line 2
return 2 -@ //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=4) {

if (N <= 1) //line 1
return 1; //line 2
return 4*fact(4-1); //line 3

int fact(int N=5) {

if

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

(N <= 1) //line 1
return 1; //line 2




1if (N <= 1)

return N*fa

}

int fact(int N=1) {

//line 1

return 1; //line 2

;E(D$-l); //line 3

int fact(int N=2) {
if (N <= 1)

}

1

return 1; <\/7 //line 2
return 2*fact(2-1); //line 3

//line 1

}

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=4) {
if (N <= 1) //line 1
return 1; //line 2

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

int fact(int N=5) {
if (N <= 1) //line 1
return 1; //line 2
return 5*fact(5-1); //line 3




return 1y //line 2
return 3; //line 3
}

int fact(int N=2) {
if (N <= 1) //line 1
return 1; //line 2
return 2*1; //line 3
~——
}
int fact (int N=3{{2{
if (N <= 1) [~ //line 1

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=5) {

if (N <= 1) //line 1
return 1; //line 2
return 5*fact(5-1); //line 3
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}

return 4*6; //line 3

int fact(int N=3) {
if (N <= 1) //line 1
return 1; //line 2
return 3*2; //line 3
}
int fact(int N=4)/g(
if (N <= 1) //line 1
return 1z //line 2

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=4) {
if (N <= 1)
return 1;

//line 1
//line 2

return 4*6; //line 3

}
24

int fact(int N=5) [
if (N <= 1)
return 1;

return 5*fact (5-1);

//line 1
//line 2
//line 3
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int fact(int N=5)
if (N <= 1)

return 1;

return 5%24;

{

//line 3

//line 1
//line 2
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int main () {

. 120...
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Recursive Function Execution

Stack Heap

int fact(int N) {
if (N <= 1) //line 1
return 1; //line 2
return N*fact(N-1); //line 3

int main ()
. fact (3

{
)




Recursive Function Execution

Stack Heap

int fact(int N) {
if (N <= 1) //line 1
return 1; //line 2
return N*fact(N-1); //line 3

fact(3) frame
N=3
line=%,3

int main ()
. fact (3

{
)




Recursive Function Execution

Stack

int fact(int N) {
if (N <= 1) //line 1
return 1; //line 2
return N*fact(N-1); //line 3

int fact (int N=3) { fact(3) frame

if (N <= 1) return 1; N=3
return 3*fact(2); line=3

}

int main(

) {
fact (3)

Heap
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Recursive Function Execution

Stack Heap
int fact(int N) { fact(2) frame
1f (N <= 1) //line 1 N=2
return 1; //1line 2 line =4,3

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

int fact(int N=3) { fact(3) frame
if (N <= 1) return 1; N=3
return 3*fact(2); line=3

}

int main ()
fact (3

{
)




Recursive Function Execution

int fact(int N) {
if (N <= 1)
return 1;
return N*fact (N-1);

//1line 1
//1line 2
//1line 3

int fact(int N=2) {

if (N <= 1) return 1;

return 2*fact(1l);

int fact(int N=3) {
if (N <= 1) return 1;
return 3*fact(2)

}

int main(

) {
fact (3)

Stack

fact(2) frame
N=2
line=3

fact(3) frame
N=3
line=3

Heap
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Recursive Function Execution

Stack Heap
fact(1) frame
N=1
line=1
int fact (int N) { int fact (int N=2) { fact(2) frame
if (N <= 1) //line 1 if (N <= 1) return 1; N=2
return 1; //line 2 return 2*fact(l); line=3
return N*fact(N-1); //line 3 }
}
int fact (int N=3) { fact(3) frame
if (N <= 1) return 1; N=3
return 3*fact(2); line=3
}
int main () {
fact (3) }




Recursive Function Execution

int fact(int N) {
if (N <= 1)
return 1;
return N*fact (N-1);

//1line 1
//1line 2
//1line 3

int

int

int

fact (int N=1) {

if (N <= 1) return 1;

return N*fact (N-1) ;

fact (int N=2) {
if (N <= 1) return 1;
return 2*fact(1l) ;

fact (int N=3) {
if (N <= 1) return 1;
return 3*fact(2);

int

main ()
fact (3

{
)

Stack

fact(1) frame
N=1
line=1

fact(2) frame
N=2
line=3

fact(3) frame
N=3
line=3

Heap
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Recurswe Functlc‘)ﬂ, Execution

Juc &£
? C ) L} Y,
Stack Heap
’\/—l
/5 Lot f?Ct(l\(]lEE T)zl) { fact(1) frame
N- + - _
m @ return 1; N‘l
return N*facf(N—l); line =2
-‘ @9 |
1 (O 1
int fact int N) { Lbint fact (int N=2) { fact(2) frame
(N_<= 1) < //line 1 if (N <= 1) [return 1; N=2
return 1; //line 2 return 2*fact (1) ; line =3
return N*f c —1), //line 3 }
}
04‘7[(”) V\N if (N <= 1) return 1; N=3
NV"O(Z; return 3*fact(2) line=3
. }
int main () {
fact (3) .. }




Recursive Function Execution

int fact(int N) {
if (N <= 1)
return 1;
return N*fact (N-1);

//1line 1
//1line 2
//1line 3

int fact(int N=2) {

if (N <= 1) return 1;

return 2%*1;

2

int fact(int N) \({
if (N <= 1) |return 1;
return 3*fact(2);

}

int main(

) {
fact (3)

Stack

fact(2) frame
N=2
line=3

fact(3) frame
N=3
line=3

Heap
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Recursive Function Execution

Stack

int fact(int N) {
if (N <= 1) //line 1
return 1; //line 2
return N*fact(N-1); //line 3

int fact (int N=3) { fact(3) frame

if (N <= 1) return 1; N=3
return 3*2; line=3

R

int main{){
fact(3) .. }

Heap
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Recursive Function Execution

int fact(int N) {
if (N <= 1)
return 1;
return N*fact (N-1);

//1line 1
//1line 2
//1line 3

int main () {
. 6 ..}

Stack

Heap
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