Exercises Lecture 15 Search

1) Write a function prototype for a bubble sort named BubbleSort.  

     void BubbleSort (int a[ ], int size); 

      and here’s the function that goes with it: 

void  BubbleSort (int a[], int size) {

    int temp, numSwaps, numPasses = size; 

    int index = size - 1; 

    for (int pass = 1; pass < numPasses; pass++) {

        numSwaps = 0; 

        for (int i = 0; i < index ; i++) {               

               if (a [i] > a[i + 1]) {

                   temp = a[i]; 

                   a[i] = a[i + 1]; 

                   a[i+1] = temp;

                   numSwaps++; 

               }

        }

        if (0 == numSwaps)

            numPasses = 0; 

        index--; 

     }

}   

2) Write a function prototype for a binary Search named BinarySearch. 

The return value for BinarySearch is of type int. 

If the function successfully finds the key for which it is searching the return value contains the index in the array of the element that matches the key. 

If the function does not find the key for which it is searching the return value contains a –1

int BinarySearch (int a[], int key, int low, int high, int size); 

Here’s the function that goes with it. 

int BinarySearch (int a[], int key, int size)

{

    int middle, low = 0, high = size - 1; 

    while (low <= high) {

        middle = (low + high) / 2; 

        if (key == a[middle]) 

            return middle;

        else if (key < a [middle])

            high = middle -1;         // search low end of array

        else 

            low = middle + 1;         // search high end of array

    }

    return -1;

}

3) Write a main program that initializes an array with data that is

out of order, calls the BubbleSort function to sort it and then calls the BinarySearch function to find an element in the array. 

#include <iostream>

#include <iomanip>

using namespace std;

void BubbleSort (int a[], int size); 

int BinarySearch (int a[], int key, int size); 

int main () {

    const int arraySize = 13;

    int age[arraySize] = {2, 6, 4, 8, 10, 99, 89, 68, 45, 37,77, 3, 12 };

    int key, result; 

    for (int i = 0; i < arraySize; i++ ) 

         cout << setw(4)  << age[i]; 

    cout << endl;

    cout << "Enter a number between 0 and 100: ";

    cin >> key; 

    BubbleSort (age, arraySize); 

    result = BinarySearch(age, key, arraySize);

    if (result != -1) 

        cout << "Found element " << key << " at index " << result << endl; 

    else 

        cout << "Could not find element " << key << endl;

    return 0;

}

