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5. Bubble Sort is a simple sorting algorithm that works by repeatedly stepping through the array to be sorted,

comparing each pair of adjacent items and swapping them if they are in the wrong order. The pass through
the array is repeated until no swaps are needed, which indicates that the array is sorted. The algorithm gets
its name from the way larger elements “bubble” to the top of the array.

The following is a sample run for a given array of five elements 51 4 2 8 :

First Pass:

(51428)— (154 28), Here, algorithm compares the first two elements, and swaps since 5 > 1.
(15428)=(14528),Swapsinced >4

(14528)—5(14258), Swapsince5 > 2

(14258)—> (1425 8), Now, since these elements are already in order (8 > 5), algorithm does not
swap them.

Second Pass:

(14258)—5(14258)
(14258)—>5(12458),Swapsinced > 2
(12458)5(12458)
(12458)—>(12458)

Now, the array is already sorted, but our algorithm does not know if it is completed. The algorithm needs one
whole pass without any swap to know it is sorted.

Third Pass:

(12458)—>5(12458)
(12458)—-5(12458)
(12458)—-5(12458)
(12458)—-5(12458)

(a) Read the following C program for bubble sort, and fill up the blanks in the program. [10 Marks].

#include <stdio.h>

int main()

{
int array([100], n, c, d, swap; :
int flag = 1; // keeps track of swapping operations

printf ("Enter number of elements\n");
scanf("}d", &n);
printf("Enter %d integers\n", n);
for (¢ = 0; ¢ < n; c++) {

scanf ("%d", &arraylcl);
} // end for

// Run the algorithm for ascending order sort
// The loop should stop if no swapping occurs or
// it runs for a maximum number of times

for (¢ =0 ; o __ &% . ;ocrt) {
flag = 0;
for (d=0;d<n-c-1; d++) {
if (L. e ) { // ascending order sort




flag =
} //end if
. } // end for
} // end for

printf ("Sorted list in ascending order:\n");

printf ("
}

return O;

(b) Given that the elements 17 15 14 11 9 are in the unsorted array, count the number of times swapping
occurs before the entire array gets sorted in ascending order. [3 Marks]

!

(c) Given an array of size n and sorted in descending order, how many swap operations would be performed
by bubble sort to get it sorted in ascending order? [2 Marks]

6. You are given an array A of n integers. It is given that the elements of A satisfy the following inequalities: A[0] <
A1l < ... <Afm - 1] <Afm] > Afm + 1] > Alm+ 2] > ... > Aln - 1] for some (unknown) index
m in the range [1,n - 2]. Let us call such an array a “hill-valued” array. The sequence A[0], A[1], ... ,
Alm - 11, A[m] is called the “ascending part” of the hill, and the remaining part A[m], A[m+1],
Aln - 1) is called the “descending part” of the hill. The element A[m] is the “peak” of the hill and is the
largest element in the array. Your task is to locate the peak, i.e., determine the values of m and A[m}. The





