
 

  

 

 

 

 

When an algorithm contains an iterative control construct such as 

a while or for loop, its running time can be expressed as the sum of the 

times spent on each execution of the body of the loop. The jth iteration of 

insertion sort takes time proportional to j in the worst case. By adding up 

the time spent on each iteration, we obtained the summation (or series) 

∑𝑗 

𝑛

𝑗=2

 

Evaluating this summation give a bound of    (n2) on the worst-case 

running time of the algorithm. This example indicates the general 

importance of understanding how to manipulate and bound summations.  
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Summation formulas and properties 

 

Given a sequence a1, a2, . . . of numbers, the finite sum a1 + a2 + . . . 

+an can be written 

 

 

Given a sequence a1, a2, . . . of numbers, the infinite sum a1 + a2 +… can 

be written 

 

which is interpreted to mean 

 

 

If the limit does not exist, the series diverges; otherwise, it converges. 

The terms of a convergent series cannot always be added in any order. 

We can, however, rearrange the terms of an absolutely convergent series, 

that is, a series            for which the series            also converges.  
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• Linearity 

• Arithmetic series 

• Geometric series 

• Harmonic series 

• Integrating and differentiating series 

• Telescoping series 
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Summation 

In Mathematics we have studied “Summation“. the below example 

provides you the C++ code to find summation of several numbers in C++. 

We can take the inputs from the user to create a type of series and then find 

the summation, we just have to change the statement inside the for loop 

for the desired formula, but here we considered it for summation of even 

numbers from 1 to 100.   

Example: 

//Calculating Summation with "for loop". 

    #include <iostream> 

    using namespace std; 

    int main() 

    { 

        int sum = 0; // initialize sum 

        // sum even integers from 2 through 100 

        for ( int number = 2; number <= 100; number += 2 ) 

        { 

           //Put your formula here 

           sum += number; // add number to sum 

        } 

        cout << "Sum is " << sum << endl; // output sum 

        return 0; 

    } 
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Recurrences 

When an algorithm contains a recursive call to itself, its running time 

can often be described by a recurrence. A recurrence is an equation or 

inequality that describes a function in terms of its value on smaller 

inputs.  

 

 

 

 

Factorial of a number using recursion 

// Factorial of n = 1*2*3*...*n 

#include <iostream> 

using namespace std; 

int factorial(int); 

int main() { 

    int n, result; 

    cout << "Enter a non-negative number: "; 

    cin >> n; 

    result = factorial(n); 

   cout << "Factorial of " << n << " = " << result; 

    return 0; 

int factorial(int n) { 

    if (n > 1) { 

        return n * factorial(n - 1); 

    } else { 

        return 1;    } 

 

T(n)= 

(1) 

2T(n/2)+(n) 

If n=1 

If n>1 
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Greatest Common Divisors 

The following is a compact implementation of Euclid's algorithm for 

finding the greatest common divisor of two integers. It is base on the 

observation that the greatest common divisor of two 

integers m and n with m > n is the same as the greatest common divisor 

of n and m mod n. 

Example: 

#include <iostream> 

using namespace std; 

int gcd (int m, int n) 

{ 

 if(n == 0) return m; 

 cout << "gcd(" << m << ',' << n <<')'<< endl;  

 return gcd(n, m % n); 

} 

int main() 

{ 

 cout << "gcd = " << gcd(1256636, 1630968) << endl; 

 return 0; 
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