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Recursive Function in C++

Recursion is a programming technique where a function calls itself over again and again with modified
arguments until it reaches its base case, where the recursion stops.

It breaks a problem down into smaller, more manageable sub-problems, recursion allows for elegant
and better solutions to complex problems.

A recursive function is a function which is particularly used for recursion where a function calls itself,
either directly or indirectly, to address a problem. It must include at least one base case to terminate
the recursion and one recursive case where the function invokes itself.

% Base Case — It’s a case where recursion stops or ends after reaching that particular condition.

** Recursive Case — It’s a case where a function calls itself over again with decremented value until and
unless it reaches its base case.

Creating a Recursive Function
The following syntax is used to implement a recursive function in C++ :

function name(param_I, param_2...)

{

<base condition>
<function bOdy> S In the function body, a recursive case will be defined

<return statement>
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Recursive Function in C++

Here,

*  Where, function name(param__|, param_2.)) is a function declared as "name" passing with multiple
parameters in it as per requirement.

* Now the function body is being divided into three sub-categories : base condition, function body
and return statement.

e In base condition we will define its base case, where recursion has to stop or end.

* In the function body, a recursive case will be defined, where we need to call the function over again
and again as per requirement.

o At last, the return statement will return the final output of the function.

Calling a Recursive Function

Calling a recursive function is just like calling any other function, where you will use the function's
name and provide the necessary parameters in int main() body.

To call a recursive function, use the following syntax :

func_name(value);
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Work of the Recursive Function

void recurse)

( v

void recurse() { €¢——— .

recurse) ; //Function calls itself L "eTIUTSWe

ca
} Fecurse)i—" function
: e s “cib

int main)
{ int main() {

recurse) ; //Sets off the recursion recurse();

The recursion continues until some condition is met.

To prevent infinite recursion, if...else statement (or similar approach) can be used where one branch
makes the recursive call and the other doesn't.
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Example of the Recursive Function

Write a c++ recursive function named (printHello) to print Hello five times and
call it in the main program.

#include <iostream>

. Action
using namespace Std; j
5 Print "Hello" and call printHello(4)
void printHello(int n) _
{ 4 Print "Hello" and call printHello(3)
if (n == 0) return ; 3 Print "Hello" and call printHello(2)
n n .
COI:I't << Hello << endl ! 2 Print "Hello" and call printHello(1)
printHello(n - 1);
} 1 Print "Hello" and call printHello(@)
0 Base case reached (n == 0 ), function stops
int main()
printHello(5); for claball alasal Gasl oSes 805 «udll (n cae st Aelad Alas (6,8l ol 11 sleaiadl (po iyl s.da
return 0 ; ooy LS gl 1A eleazadl o 3,810 Il o (oo 3elaS #ST dasylay domiid] uis 3sa=a) While o
} Al sleazal S oant Stack uast

Base Condition
if (n ==0) return;
Recursive Case

printHello(n - 1);

In the above program, we used a function named printHello() that takes a number n and
prints “Hello” once and call itself for with decremented argument. This goes on till n = 0. When
argument n is 5, it prints “Hello” 5 times.



Example of the Recursive Function (factorial)

5! =Factorial(5)=5*4*3*2*1
Factorial(4)= 4*3 *2 *1
Factorial(3)=3*2*1
Factorial(2)=2*1

Factorial(1)=1

Factorial (4)

|

Factorial (4)

) ( \ |
5!=Factorial(5)=5*4*3*2*1 5! =Factorial(5)=5*4*3*2* 1

Factorial(4)=4%3 *2 *1
Factorial(3)= 3*2*1
Factorial(2)=2*1

Factorial(1)=1

Factorlal {3)
Factorial(4)=4%3 *2 *1

Factorial(3)=3*2*1
Factorial(2)=2*1

Factorial(1)=1

Factorial (4)
1

5! =Factorial(5)=5*4*3*2*1

Factorjal (3)
Factorial(4)= 4*3 *2 *1

Factqrial (2)
Factorial(3)= 3%2*1

Factorial(2)=2*1

Factorial(1)=1

Faajna|(2)
Factorial(3)= 3%2*1

Factorial (1)

Factorial(2)=2*1

Factorial(1)=1

Factorial ¢ szl alal

Factorial (4)
I—L_\
5! =Factorial(5)=5*4%*3*2*1

Factorjal (3)
Factorial(4)=4%3 *2 *1

= a '33-‘-“) P c\}_;‘ Lgandi \/
(‘\.Li ‘—5;‘.“ 22l factorial /s e
Factorial (x) = x * Factorial (x-1)

base i Sall 44 iy ¢ jal llay V/
case
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Fact (x) =7
Fact (5) =120

FaCt(X) =x* Fact(x_1) Factorial (X) {

Fact(1)=1

return x * Factorial (x-1)

Fact(x)="
Fact (5) = 120

Factorial (x) {

If (x==1)
return 1
else

Fact(x) = x * Fact(x-1)
Fact(1)=1

return x * Factorial (x-1)

}

Result= Factorial (5)

5
Factorial (x) {

If (x==1)
return 1;
else
return x * Factorial (x-1)

}

“Expected Result: 5!= 120"

Factorial (5) = 5* Factorial (4)

Result= Factorial (5) "Expected Result; 51= 120"

54 : N :
i Factorial (5) = 5* Factorial (4)
= Factorial (4)=4 * Factorial 3)

retun 1;

else

}

return x * Factorial (x-1)

Result= Factorial (5)

“Expected Result: 5!= 120"

Result= Factorial (5)

543 Factorial(5)= 5 * , 543
actorial {5) = 5 4
Factorial x){ ( ) Factoria (4) Factorial (x) {
; ' , If (x==1)
=) Factorial (4)= 4 * Factorial (3) .
tumn1; else
else e return x * Factorial (x-1)
retum* Factoril 1) | Factorial (3)=3 * Factorial (2) }
|

“Expected Result: 5= 120"
Factorial (5)=5* Factorial (4)
Factorial (4)=4 * Factorial (3)

Factorial (3)=3 * Factorial (2)

Result= Fact

5 4 3
Factorial (x) {

IF (c==1)

return 1;
else

return x *
}

orial (5)

3

Factorial (x-1)

“Expected Result: 5!=

@ Factorial (1)

= 5 * Factorial (4)

120”

actorial (3)

Factorial (2)




Example of the Recursive Function

Write a c++ program to find the factorial of a number using recursive function named (factorial).

Or Write a c++ recursive function named (factorial) to find the factorial of a number and call it
in the main program.

#tinclude <iostream>
using namespace std;
// Recursive Function to Calculate Factorial
int factorial(int n)

{

// Base case

if (n<=1) // if (n==0 || n==1)

{

return 1;

}

// Recursive case

return (n * factorial(n - 1)); // return n * factorial(n - 1);
}

int main() {
int num;
cout << "Enter a positive integer: ";
cin >> num;

if Cnum < 0)
{
cout << "Wrong Input! Factorial is not defined for negative integers." << endl;
}
else {
cout << "Factorial of " << num << " is " << factorial(num) << endl;
}
return 0;

Enter a positive integer: 4

Factorial of 4 is 24 AP. Baydaa Sulaiman



%rite)a c++ program to calculate the sum of numbers from 1 to n using recursive function named
nSum) .

Or Write a c++ recursive function named (nSum) to calculate the sum of numbers from 1 to n and
call it in the main program.

#include <iostream>
using namespace std;

// Recursive function to calculate the sum of numbers from 1 to n
int nSum(int n)

{
// Base case to stop recursion when n = @
if (n == 0)
return 0;
// Recursive call
return n + nSum(Cn - 1);
}
int main()
{
// Calling the function
int sum = nSum(5);
// Printing the result
cout << sum;
return 0;
}
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When calling nSum(5), the following sequence is executed: 5+4+3+2+|+0
nSum(5) =5 + nSum(4)

nSum(4) = 4 + nSum(3)

nSum(3) = 3 + nSum(2)

nSum(2) =2 + nSum(l)

nSum(l) = | + nSum(0)

nSum(0) = 0 // (Base Case)

Now, calculating the result:
nSum(5) =5 + nSum(4)
nSum(4) = 4 + nSum(3)
nSum(3) = 3 + nSum(2)

nSum(2) =2 + nSum(l)

nSum(l) = | + nSum(0)

nSum(0) = 0 // (Base Case)

Final Output: 15
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Write a c++ program to calculates the sum of the following series using Recursive
function:

Z(n)=1"+22+3*+ ... +n’

#include <iostream>
using namespace std;
// Recursive function to calculate the sum of squares

int

{

sumOfSquares(int n)

// Base case: if n is 0, return 0
if (n == 0)
return 0O;

// Recursive case: sum of squares formula
return (n * n) + sumOfSquares(n - 1); // return pow(n,2) + sumOfSquares(n - 1);

main()

int n;

cout << "Enter a positive integer: ";
cin >> n;

if (n < 0)

cout << "Invalid input! Please enter a non-negative number." << endl;
else
cout << "Sum of squares of first " << n << " numbers is: " << sumOfSquares(n) <<

endl;

}

return 0O;

Enter a positive integer: 3

Sum of squares of first 3 numbers is: 14
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Enter a positive integer: 3

Recursive Calculation:
sumOfSquares(3) = 32 + sumOfSquares(2)

sumOfSquares(2) = 272 + sumOfSquares(1)
sumOfSquares(1) = 1*2 + sumOfSquares(0)
sumOfSquares(0) = 0 // Base case

Now, adding values back:

osumOquuares(3) = 3”2 + sumOfSquares(2)
o sumOfSquares(2) = 22 + sumOfSquares(1)
o sumOfSquares(1) = 12 + sumOfSquares(0)

o sumOfSquares(0) = 0 // Base case

Sum of squares of first 3 numbers is: 14
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