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int sun = 0;                                                                            C0 

for (i=0, i<10, i++)                                                                n 

sum = sum +I ;                                                                      C1 

What is the time complexity? 

Sol: 

C0 + nC1 =  n time   (Worst Case) 

int z;                                                                                 C0    

for (i=0; i<10, i++)                                                           n 

for (j=0; j<5+ j++)                                                     n 

z= i*j;                   C1 

What is the time complexity? 

C0 + n * n * C1  

C0 + C1 n
2
 = n

2 
  (Worst Case) 

 

input f;     C0 

for (i=0’ i<5, i++)    n 

  if (i=2)     C1 

  print (i)     C2 

What is the time complexity? 
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Sol: 

C0 + n (C1 + C2) 

C0 + nC1 + nC2                       time complexity = n 

 

1. ( +, ÷ , × , *, - , if)                                       1  step 

2. Loop, subroutine     n steps  

3. func (sum)           1 step, 1-n, 2-n, 3-sum, …. 

4. Access memory          2 steps  

 

Calculate the time for 

Case 1: 

1. For (i=0, i<n, i++)     n+1 

  0------------ n-1 

n 

 i< n 

: 

: 

: 

 9 < 10 

          10 < 10 

 

Case 2: 

2. for ( i=0; i<=n; i++)    n+2 

0 ------- n 

n+1+1 
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Case 3: 

for (i=1;  i<n;  i++)     n  

1------------n-1 

     n-1+1 (failure) 

 

Case 4: 

for (i =1; i<=n; i++)     n+1 

    

 1------------n 

n+1 

f(n)= am n
m
 + am -1 n

m-1
 + … + a1 n1 + a0 

f(n) = O (n
m
) 

Recursion means calling a function in itself. If a function invokes itself, then the 

phenomenon is referred to as recursion. However, in order to generate an answer, a 

terminating condition is must. In order to understand the concept, let us take an example. 

If the factorial of a number is to be calculated using the function fac(n) defined as 

follows:  

fac(n) = n × fac(n-1) 

and fac(1) = 1, and if the value of  n  is 5, then the process of calculating fac(5) can be 

explained with the help of Fig. 3.1. fac(1) is calculated and its value is used to calculate 

fac(2), which in turn is used for calculating fac(3). fac(3) helps to calculate fac(4) and 

finally, fac(4) is used to calculate fac(5). As is evident from Fig. 3.1, recursion uses the 

principle of last in first out and hence requires a stack. One can also see that had there 

been no fac(1), the evaluation would not have been possible. This was the reason for 

stating that recursion requires a terminating condition also. 
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Though a recurrence formula gives an idea of how a particular term is related to 

the previous or the following term, it does not help us to directly find a particular term 

without having gone through all the intervening terms. For that, we need an explicit 

formula. There are three methods for finding an explicit formula from a recurrence 

relation. They are as follows:  

• Substitution 

• Generating functions 

• Tree method 

The choice of the method, however, is a precarious issue. There is no thumb rule 

to determine which method to be used for a particular relation. 
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The solution of a recurrence equation by substitution requires a previous instance 

of the formula to be substituted in the given equation. The process is continued till we 

are able to reach to the initial condition. Illustration 3.1 gives an example of the method. 

Illustration 1:  Solve the following recurrence relation by substitution: 
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The next step is to solve the characteristic equation. We must be familiar with the 

solution of a quadratic or a cubic equation. The contentious point is, therefore, to be able 

to find α n from the roots of the characteristic equation. The following rules would help 

us to do so. Solving the characteristic equation, we get roots α1,α2,α3,…. . 
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Illustration: Solve the following recurrence relation: 

 

 

 

 

The method of solving a recurrence relation is using generating functions. To be 

able to solve a recurrence relation via a generating function, let us first of all learn to 

form a generating function of a recurrence relation. 
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An infinite series 

 

 

Illustration1:  Find generating function for 
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Illustration2:  Find generating function for 

 

Having seen the formation of a generating function for a recurrence relation, let 

us now see the method for finding the solution. In the following illustration, the value 

of A(z) is given and the recurrence relation is to be solved. 

 

 


