
Let us Assume src=‘A’,  dest=‘B’ and aux=‘C’

1. Algorithm TowersOfHanoi(n, src, dest, aux)
2. // Move n disks from src Pole  to dest Pole
3. {
4. if (n>=1) then
5.          {
6.     TowersOfHanoi(n-1,src,aux,dest);
7.     write(" move top disk from pole",src,"to top of pole",dest);
8.     TowersOfHanoi(n-1,aux,dest,src);
9. }
10. }

Recursive solution for Towers of Hanoi



Binary Search
Algorithm BinarySearch(a,low,high,ele) 
// a is an array, low is lower index of the array
// high is upper index of the array, ele is the element to 
//search
{
 if  low > high then 
                            return -1;
                else {
                           mid = (low+high)/2;
                           if ele==a[mid] then
                                   return mid;
                           else if ele < a[mid] then
                                   return BinarySearch(a,low,mid-1,ele);
                           else
                                    return BinarySearch(a,mid+1,high,ele);
}

• Input list must be sorted order.

• For every iteration, it reduces the list to half.

• For iteration 1 , size of list =n

      For iteration 2, size of list =n/2

      For iteration 3, size of list = n/4

      ………….

• Time complexity 
Average Case – O( log n)  -> conduct m 
trails and take the average
Worst Case – O ( log n)   



Examples

void function(int n) {
 int i=1,s=1;
 while (s<=n) {
         i++;
      s=s+i;
      printf("*");
 }
}

What is the time complexity of the following code?

Example 1: void function(int n) {
     int i , count=0;
     for(i=1;i*i<=n; i++)
         count++;
}

Example 2: 

void function(int n){
 for(int i=1;i<=n;i++) {
    for(int j=1;j<=n;j+=i)
                 printf("*");
 }
}

Example 3: 



void function(int n) {
 int i, j, k, count=0;
 for(i=n/2;i<=n; i++) 
 {
                    for(j=1;j+n/2 <=n; j++) 
       {
                           for(k=1;k<=n; k=k*2) {
                                  count++;
  }
       }
 }
}

Example 4: 

void function(int n) {
 int i, j, k, count=0;
 for(i=n/2;i<=n; i++) 
 {
                    for(j=1;j <=n; j=j*2) 
       {
                           for(k=1;k<=n; k=k*2) {
                                  count++;
  }
       }
 }
}

Example 5: 



Gate Questions











g(n) =2 

f(n) = 3 n

h(n)=n! 

Which of the following is true?
(A) h(n) is O(f(n))
(B) h(n) is O(g(n))
(C) g(n) is not O(f(n))
(D) f(n) is O(g(n))

Consider the following functions

Consider the following functions

I. (n + k)
m

 = ϴ( nm)

II. 2 (n+1) = O(2
n

)

III. 2 (2n+1) = O( 2
n

)

Which of the following is correct?
a) I and II
b) I and III
c) II and III
d) I, II, and III
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