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A function template.
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Demonstrating class template St ack.

Passing a St ack template object to a function template.
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1 tenplate< class T >
2 wvoid printArray( const T *array, const int count )
3 {
4 for (int i =0; i < count; i++)
5 cout << array[ i ] << " ",
6
7 cout << endl:
8 }
Fig. 12.1 A function template.
1 // Fig 12.2: figl2_02.cpp
2 |l Using tenplate functions
3 #include <iostream h>
4
5 tenplate< class T >
6 wvoid printArray( const T *array, const int count )
7 A
8 for (int i =0; i < count; i++)
9 cout << array[ i ] << " ",
10
11 cout << endl;
12}
13
14 int main()
15
16 const int aCount =5, bCount = 7, cCount = 6;
17 int a[ aCount 1 ={ 1, 2, 3, 4, 5},
18 double b[ bCount ] ={ 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
19 char c¢[ cCount ] = "HELLO'; // 6th position for null
20
21 cout << "Array a contains:" << endl;
22 printArray( a, aCount ); // integer tenplate function
23
24 cout << "Array b contains:" << endl;
25 printArray( b, bCount ); // double tenplate function
26
27 cout << "Array c contains:" << endl;
28 printArray( ¢, cCount ); // character tenplate function
29
30 return O;
31}
Array a contains:
12345
Array b contains:
1.1 2.2 3.34.45.56.67.7
Array c contains:
HELLO
Fig. 12.2  Using template functions.
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1 /I Fig. 12.3: tstackl.h

2 |/ dass tenplate Stack

3 #ifndef TSTACK1_H

4  #define TSTACK1 H

5

6 #include <iostream h>

7

8 tenplate< class T >

9 «class Stack {

10 public:

11 Stack( int = 10 ); /1 default constructor (stack size 10)
12 ~Stack() { delete [] stackPtr; } // destructor

13 bool push( const T& ); // push an el enent onto the stack
14 bool pop( T& ); /1 pop an elenment off the stack
Fig. 12.3  Demonstrating class template St ack (part 1 of 4).

15 private:

16 int size; /1 # of elenents in the stack

17 int top; /1 location of the top el enent

18 T *stackPtr; /1 pointer to the stack

19

20 bool isEmpty() const { return top == -1; } /] utility
21 bool isFull() const { return top == size - 1; } // functions
22}

23

24 || Constructor with default size 10

25 tenplate< class T >

26 Stack< T >::Stack( int s )

27 {

28 size =s >0 ? s : 10;

29 top = -1; /1 Stack is initially enpty

30 stackPtr = new T[ size ]; // allocate space for elenments
31}

32

33 // Push an elenent onto the stack

34 /] return true if successful, false otherw se

35 tenplate< class T >

36 bool Stack< T >::push( const T &pushVal ue )

37

38 if (lisFull() ) {

39 stackPtr[ ++top ] = pushValue; // place itemin Stack
40 return true; // push successful

41

42 return fal se; /'l push unsuccessf ul

43 '}

44

45 /| Pop an el enment off the stack

46 tenplate< class T >

47 bool Stack< T >::pop( T &popVal ue )

48 {

49 if (lisEnpty() ) {

50 popVal ue = stackPtr[ top-- ]; [// renobve itemfrom Stack
51 return true; // pop successful

52

53 return fal se; /1 pop unsuccessful

54 '}

55

56 #endif

Fig. 12.3  Demonstrating class template St ack (part 2 of 4).
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Fig. 12.

TEMPLATES

3: figl2_03.cpp

58 /] Test driver for Stack tenplate
59 #include <iostream h>

60 #include "tstackl. h"

61

62 int main()

63 {

64 St ack< doubl e > doubl eStack( 5 );

65 double f = 1.1;

66 cout << "Pushing el enents onto doubl eStack\n";

67

68 whil e ( doubl eStack.push( f ) ) { // success true returned
69 cout << f << ' ';

70 f += 1.1;

71 }

72

73 cout << "\nStack is full. Cannot push " << f

74 << "\ n\ nPoppi ng el ements from doubl eSt ack\ n";

75

76 while ( doubleStack.pop( f ) ) [// success true returned
77 cout << f << ' '

78

79 cout << "\nStack is enpty. Cannot pop\n";

80

81 Stack< int > intStack;

82 int i = 1;

83 cout << "\ nPushing el ements onto intStack\n";

84

85 while ( intStack.push( i ) ) { // success true returned
86 cout << i << ' ';

87 ++i ;

88 }

89

920 cout << "\nStack is full. Cannot push " <<

91 << "\ n\ nPoppi ng el ements fromint Stack\n";

92

93 while ( intStack.pop( i ) ) [// success true returned
94 cout << i << ' ';

95

96 cout << "\nStack is enpty. Cannot pop\n";

97 return O;

98 }

Fig. 12.3 Demonstrating class template St ack (part 3 of 4).
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Pushi ng el enents onto doubl eSt ack
1.1 2.2 3.3 4.45.5
Stack is full. Cannot push 6.6

Poppi ng el enents from doubl eSt ack
5.54.43.32.21.1
Stack is enpty. Cannot pop

Pushi ng el enents onto intStack
12345678910
Stack is full. Cannot push 11

Poppi ng el enents from int St ack
10987654321
Stack is enpty. Cannot pop

Fig. 12.3

Driver for class template St ack (part 4 of 4).

5
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Fig. 12.4: figl2_04.cpp

Test driver for Stack tenplate.

Function main uses a function tenplate to manipul ate
objects of type Stack< T >.

#i ncl ude <i ostream h>
#i ncl ude "tstackl. h"

Function tenplate to nanipulate Stack< T >

tenplate< class T >

10 void testStack(

11 Stack< T > &t heSt ack, I/l reference to the Stack< T >

12 T val ue, /1 initial value to be pushed

13 T i ncrenent, /1 increnent for subsequent val ues
14 const char *stackNane ) // name of the Stack< T > object
15 {

16 cout << "\ nPushing elements onto " << stackName << '\n';
17

18 while ( theStack. push( value ) ) { // success true returned
19 cout << value << ' ';

20 val ue += increnent;

21 }

22

23 cout << "\nStack is full. Cannot push " << val ue

24 << "\'n\nPopping elements from" << stackNane << '\n';
25

26 while ( theStack.pop( value ) ) // success true returned
27 cout << value << ' ';

28

29 cout << "\nStack is enpty. Cannot pop\n";

30 }

Fig. 12.4 Passing a St ack template object to a function template (part 1 of 2).
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31

32 int main()

33 {

34 St ack< doubl e > doubl eStack( 5 );

35 Stack< int > intStack;

36

37 test Stack( doubleStack, 1.1, 1.1, "doubleStack" );
38 testStack( intStack, 1, 1, "intStack" );
39

40 return O;

41}

Pushi ng el enents onto doubl eSt ack
1.1 2.2 3.3 4.45.5
Stack is full. Cannot push 6.6

Poppi ng el enents from doubl eSt ack
5.5 4.43.32.21.1
Stack is enpty. Cannot pop

Pushi ng el enents onto intStack
12345678910
Stack is full. Cannot push 11

Poppi ng el enents from int St ack
10987654321
Stack is enpty. Cannot pop

Fig. 12.4  Passing a St ack template object to a function template (part 2 of 2).
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