1. Implement the Shape hierarchy designed in the figure below. Each TwoDimensionalShape should contain function getArea to calculate the area of the two-dimensional shape. Each ThreeDimensionalShape should have member functions getArea and getVolume to calculate the surface area and volume, respectively, of the three-dimensional shape. Create a program that uses a vector of Shape pointers to objects of each concrete class in the hierarchy. The program should print the object to which each vector element points. Also, in the loop that processes all the shapes in the vector, determine whether each shape is a TwoDimensionalShape or a ThreeDimensionalShape. If a shape is a TwoDimensionalShape, display its area. If a shape is a ThreeDimensionalShape, display its area and volume. (Note: use polymorphism!!!).


[image: image1]
2. Write a function template selectionSort based on the sort program in the figure below. Write a driver program that inputs, sorts and outputs an int array and a float array.
1 // Fig. 8.15: fig08_15.cpp
 2 // Selection sort with pass-by-reference. This program puts values into an
 3 // array, sorts them into ascending order and prints the resulting array.
 4 #include <iostream>

 5 using std::cout;

 6 using std::endl;

 7
 8 #include <iomanip>

 9 using std::setw;

10
11 void selectionSort( int * const, const int ); // prototype
12 void swap( int * const, int * const ); // prototype
13
14 int main()

15 {

16    const int arraySize = 10;

17    int a[ arraySize ] = { 2, 6, 4, 8, 10, 12, 89, 68, 45, 37 };

18
19    cout << ”Data items in original order\n”;

20
21    for ( int i = 0; i < arraySize; i++ )

22       cout << setw( 4 ) << a[ i ];

23
24    selectionSort( a, arraySize ); // sort the array
25
26    cout << ”\nData items in ascending order\n”;

27
28    for ( int j = 0; j < arraySize; j++ )

29       cout << setw( 4 ) << a[ j ];

30
31    cout << endl;

32    return 0; // indicates successful termination
33 } // end main
34
35 // function to sort an array
36 void selectionSort( int * const array, const int size )

37 {

38    int smallest; // index of smallest element
39
40    // loop over size - 1 elements
41    for ( int i = 0; i < size - 1; i++ )

42    {

43       smallest = i; // first index of remaining array
44
45       // loop to find index of smallest element
46       for ( int index = i + 1; index < size; index++ )

47
48          if ( array[ index ] < array[ smallest ] )

49             smallest = index;

50
51       swap( &array[ i ], &array[ smallest ] );

52    } // end if
53 } // end function selectionSort
54
55 // swap values at memory locations to which                  
56 // element1Ptr and element2Ptr point                         
57 void swap( int * const element1Ptr, int * const element2Ptr )
58 {                                                            
59    int hold = *element1Ptr;                                  
60    *element1Ptr = *element2Ptr;                              
61    *element2Ptr = hold;                                      
62 } // end function swap         

3. Write a program that converts integer Fahrenheit temperatures from 0 to 212 degrees to floating-point Celsius temperatures with 3 digits of precision. Use the formula 

                celsius = 5.0 / 9.0 * (fahrenheit - 32 );

to perform the calculation. The output should be printed in two right-justified columns and the Celsius temperatures should be preceded by a sign for both positive and negative values.
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