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int y = 5; //declare variable y
int *yPtr; // declare pointer variable yPtr
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yPtr = &y; // assign address of y to yPtr
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1 // Fig. 8.4: £ig08_04.cpp

2 // Using the & and * operators.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 int main()

8

9 int a; // a is an integer

10 int *aPtr; // aPtr is an int * -- pointer to an integer
11

12 a=7; // assigned 7 to a

13 aPtr = &a; // assign the address of a to aPtr
14

15 cout << "The address of a is " << &a

16 << "\nThe value of aPtr is " << aPtr;

17 cout << "\n\nThe value of a is " << a

18 << "\nThe value of *aPtr is " << *aPtr;

19 cout << "\n\nShowing that * and & are inverses of "
20 << "each other.\n&*aPtr = " << &*aPtr

21 << "\n*g&aPtr = " << *gaPtr << endl;

22 return 0; // indicates successful termination

23 } // end main

The address of a is 0012F580
The value of aPtr is 0012F580

The value of a is 7
The value of *aPtr is 7
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Showing that * and & are inverses of each other.
&*aPtr 0012F580
*gaPtr 0012F580
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#include <iostream>

using std::cout;
using std::endl;

int cubeByValue( int ); // prototype

int main()
0 {
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11 int number = 5;

12

13 cout << "The original value of number is " << number;

14

15 number = cubeByValue( number ); // pass number by value to cubeByValue
16 cout << "\nThe new value of number is " << number << endl;

17 return 0; // indicates successful termination

18 } // end main

19

20 // calculate and return cube of integer argument

21 int cubeByValue( int n )

22 {

23 return n * n * n; // cube local variable n and return result
24 } // end function cubeByValue

The original value of number is 5
The new value of number is 125
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1 // Fig. 8.7: £ig08_07.cpp

2 // Cube a variable using pass-by-reference with a pointer argument.
3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 void cubeByReference( int * ); // prototype

8

9 int main()

10 {

11 int number = 5;

12

13 cout << "The original value of number is " << number;

14

15 cubeByReference ( &number ); // pass number address to cubeByReference
16

17 cout << "\nThe new value of number is " << number << endl;

18 return 0; // indicates successful termination

19 } // end main
20
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21 // calculate cube of *nPtr; modifies variable number in main
22 void cubeByReference( int *nPtr )
23 {
24 *nPtr = *nPtr * *nPtr * *nPtr; // cube *nPtr
25 } // end function cubeByReference
The original value of number is 5
The new value of number is 125
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1 // Fig. 8.10: £ig08 10.cpp

2 // Converting lowercase letters to uppercase letters

3 // using a non-constant pointer to non-constant data.

4 #include <iostream>

5 using std::cout;

6 wusing std::endl;

7

8 #include <cctype> // prototypes for islower and toupper

9 wusing std::islower;

10 using std::toupper;

11

12 void convertToUppercase( char * );

13

14 int main()

15 {

16 char phrase[] = "characters and $32.98";

17

18 cout << "The phrase before conversion is: " << phrase;
19 convertToUppercase ( phrase );

20 cout << "\nThe phrase after conversion is: " << phrase << endl;
21 return 0; // indicates successful termination

22 } // end main

23

24 // convert string to uppercase letters

25 void convertToUppercase( char *sPtr )

26 {

27 while ( *sPtr != '\0' ) // loop while current character is not '\0'
28 {

29 if ( islower( *sPtr ) ) // if character is lowercase,
30 *sPtr = toupper( *sPtr ); // convert to uppercase
31

32 sPtr++; // move sPtr to next character in string

33 } // end while
34 } // end function convertToUppercase

the phrase before conversion is: characters and $32.98
the phrase after conversion is: CHARACTERS AND $32.98
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1 // Fig. 8.11: fig08 11.cpp

2 // Printing a string one character at a time using

3 // a non-constant pointer to constant data.

4 #include <iostream>

5 wusing std::cout;

6 wusing std::endl;

7

8 void printCharacters( const char * ); // print using pointer to const data
9

10 int main()

11

12 const char phrase[] = "print characters of a string";

13

14 cout << "The string is:\n";

15 printCharacters( phrase ); // print characters in phrase
16 cout << endl;

17 return 0; // indicates successful termination

18 } // end main

19

20 // sPtr can be modified, but it cannot modify the character to which
21 // it points, i.e., sPtr is a "read-only" pointer
22 void printCharacters( const char *sPtr )

23
24 for ( ; *sPtr != '\0'; sPtr++ ) // no initialization
25 cout << *sPtr; // display character without modification

26 } // end function printCharacters
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The string is:
print characters of a string
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// Fig. 8.12: £ig08_12.cpp
// Attempting to modify data through a
// non-constant pointer to constant data.

void f£( const int * ); // prototype
int main()

{
int y;

RROOJOUI_WNERE
R o

£( &y ); // £ attempts illegal modification
return 0; // indicates successful termination
} // end main

B
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// xPtr cannot modify the value of constant variable to which it points
void f£( const int *xPtr )
17 {
18 *xPtr = 100; // error: cannot modify a const object
19 } // end function f
Borland C++ command-line compiler error message:
Error E2024 £fig08 12.cpp 18:
Cannot modify a const object in function f(const int *)
Microsoft Visual C++ .NET compiler error message:
c:\cpphtp5_examples\ch08\Fig08 12\fig08_12.cpp(18)
error C2166: l-value specifies const object
GNU C++ compiler error message:
Fig08 12.cpp: In function void f(const int*)’:
Fig08 12.cpp:18: error: assignment of read-only location
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1 // Fig. 8.13: £fig08 13.cpp

2 // Attempting to modify a constant pointer to non-constant data.
3

4 int main()

5 {

6 int x, y;

7

8 // ptr is a constant pointer to an integer that can

9 // be modified through ptr, but ptr always points to the

10 // same memory location.

11 int * const ptr = &x; // const pointer must be initialized
12

13 *ptr = 7; // allowed: *ptr is not const

14 ptr = &y; // error: ptr is const; cannot assign to it a new address

15 return 0; // indicates successful termination

16 } // end main

Borland C++ command-line compiler error message:
Error E2024 £ig08 13.cpp 14:Cannot modify a const object in function
main()s

Microsoft Visual C++ .NET compiler error message:
c:\cpphtp5e_examples\ch08\Fig08_ 13\fig08_13.cpp(14) : error C2166:

l-value specifies const object

GNU C++ compiler error message:
Fig08 13.cpp: In function int main()’:
Fig08 13.cpp:14: error: assignment of read-only variable ptr’

Ol 0810 4y Sl Fo Ll SO ki 49 pIOST | AT IS
e Pl p Sl
bl o gt Jliks o LalS” llst colis ONlefcONSt ) g0 J‘;ﬁ,u/‘gj/f;,u& pele

ol oolo 4 ol o Li!
b S0yl i adaan 355 o lael b o3l 4 b Foylil &K baw g o g gmee cp ST
J.:._JGA{Jslsjfa)l.:\ﬂa:m\p&ébjlo&oTﬁ3}?};@:\:}&5@@)&\&55%&};0@

¢ ela 5l ealiwl Ul g o boad Al 0T 9368 0 Jloyl ol @ a0l T 487 Cowl It l s il o
ol s L5 o0 & 33500 dlyl (Al aal) ) ) >



1 SN2 s

YW ida Juas _ 4Soylbl g s sladiby o LasSo Ll %

G;jlptr(,gjfa,u\ﬂ;u&i/\—wJ&aMuﬁﬁ.gﬁ.m}sg%T,x;.:@);\s,a.utf.b@\,T
4 545 okl a4 Cwly Caaw Gl OVl ) ST (14 L) ol os Dhel CONSE iNt * const
Slapliy by (s 5 53 1wl s Sul & 4 ol Soylal &SSP s dals O s
53 (18 L) 5 U o 0,lal OT 4 pir o™ glosls 55 ,uis Jlasl 4 &yl r@.&:@o.\,& Ay gl

S gh g 0dss (19 L) Jfa)L&lJ:A:n): ol 0,3 sl 5 ki Jlsl Ol

1 // Fig. 8.14: £ig08_l4.cpp

2 // Attempting to modify a constant pointer to constant data.
3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

7 int main()

8 {

9 int x =5, y;

10

11 // ptr is a constant pointer to a constant integer.

12 // ptr always points to the same location; the integer

13 // at that location cannot be modified.

14 const int *const ptr = &x;

15

16 cout << *ptr << endl;

17

18 *ptr = 7; // error: *ptr is const; cannot assign new value
19 ptr = &y; // error: ptr is const; cannot assign new address

20 return 0; // indicates successful termination
21 } // end main
Borland C++ command-line compiler error message:
Error E2024 fig08_14.cpp 18: Cannot modify a const object in function main()
Error E2024 fig08 14.cpp 19: Cannot modify a const object in function main()
Microsoft Visual C++ .NET compiler error message:
c:\cpphtp5e_examples\ch08\Fig08_ 13\fig08_14.cpp(18) : error C2166:
l-value specifies const object
c:\cpphtp5e_examples\ch08\Fig08 13\fig08 14.cpp(l9) : error C2166:
l-value specifies const object
GNU C++ compiler error message:
Fig08_14.cpp: In function 'int main()’:
Fig08_14.cpp:18: error: assignment of read-only location
Fig08 14.cpp:19: error: assignment of read-only variable 'ptr’
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// Fig. 8.15: fig08_15.cpp

// This program puts values into an array, sorts the values into
// ascending order and prints the resulting array.

#include <iostream>

using std::cout;

using std::endl;
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8 #include <iomanip>
9 wusing std::setw;
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10, 12, 89, 68, 45, 37 };

index++ )

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,

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 ) << al[ j 1’

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 1 = 0; i1 < 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;

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 // elementlPtr and element2Ptr point

57 void swap( int * const elementlPtr, int * const element2Ptr )
58 {

59 int hold = *elementlPtr;

60 *elementlPtr = *element2Ptr;

61 *element2Ptr = hold;

62 } // end function swap

Data item in original order

2 6 4 8 10 12 89
Data item in ascending order
2 6 4 8 10 12 37

68 45 37

45 68 89
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hold = arrayl[i];
array[i] = array[smallest];
array[smallest] = hold;

:.3‘.3 (l’u‘/\—\b MUJ{SWap CU):‘,”’) Q)L.GL‘) LQJKQLQ.A C_)\j:uﬂ GJ)‘-U ‘)

int hold = *elementlPtr;
*elementlPtr = *element2Ptr;
*element2Ptr = hold;
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// Fig. 8.16: £ig08 16.cpp

// Sizeof operator when used on an array name

// returns the number of bytes in the array.

#include <iostream>

using std::cout;

using std::endl;

size_t getSize( double * ); // prototype

woJdJoUuldWNRE

10 int main()
11 {
12 double array[ 20 ]; // 20 doubles; occupies 160 bytes on our system

14 cout << "The number of bytes in the array is " << sizeof( array );
15

16 cout << "\nThe number of bytes returned by getSize is "

17 << getSize( array ) << endl;

18 return 0; // indicates successful termination

19 } // end main

20

21 // return size of ptr

22 size_t getSize( double *ptr )
23 {

24 return sizeof( ptr );

25 } // end function getSize
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The number of bytes in the array is 160
The number of bytes returned by getSize is 4
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// Fig. 8.17: £ig08_17.cpp

// Demonstrating the sizeof operator.
#include <iostream>

using std::cout;

using std::endl;

int main()

woJdJouldWNER

char c; // variable of type char

10 short s; // variable of type short

11 int i; // variable of type int

12 long 1; // variable of type long

13 float £; // variable of type float

14 double d; // variable of type double

15 long double 1d; // variable of type long double
16 int array[ 20 ]; // array of int

17 int *ptr = array; // variable of type int *

18

19 cout << "sizeof c = " << sizeof c

20 << "\tsizeof (char) = " << sizeof( char )

21 << "\nsizeof s = " << sizeof s

22 << "\tsizeof (short) = " << sizeof( short )
23 << "\nsizeof i = " << sizeof i

24 << "\tsizeof (int) = " << sizeof( int )

25 << "\nsizeof 1 = " << sizeof 1

26 << "\tsizeof (long) = " << sizeof( long )

27 << "\nsizeof £ = " << sizeof f

28 << "\tsizeof (float) = " << sizeof( float )
29 << "\nsizeof d = " << sizeof d

30 << "\tsizeof (double) = " << sizeof( double )
31 << "\nsizeof 1ld = " << sizeof 1d

32 << "\tsizeof (long double) = " << sizeof( long double )
33 << "\nsizeof array = " << sizeof array

34 << "\nsizeof ptr = " << sizeof ptr << endl;
35 return 0; // indicates successful termination

36 } // end main
I sizeof c =1 sizeof (char) =1
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sizeof s =1 sizeof (short) = 2
sizeof i =4 sizeof (int) = 4

sizeof 1 =4 sizeof (long) = 4

sizeof f =4 sizeof (float) = 4
sizeof d = 8 sizeof (double) = 8
sizeof 1d = 8 sizeof (long double) = 8
sizeof array = 80

sizeof ptr - 4
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int * vPtr = v;
int *vPtr = &v [0];
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vPtr++;

23 Ohle SIS a Lgb o 4T 45 G e 4 o)Wl gl Soslal Ll o

--vPtr;
vPtr--;
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int b[5]; // create 5-element int array b
int *bPtr; // create int pointer bPtr
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bPtr = b; // assign address of array b to bPtr
sl ) g a1 aie gl s T 8L s dslas Syl !
bPtr = &b[0]; // also assigns address of array b to bPtr
5,8 e 5 Koyl ke Lo Kbr sk 015 o0 41,TD[3] e 4
* (bPtr + 3)
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1 // Fig. 8.20: £ig08 20.cpp

2 // Using subscripting and pointer notations with arrays.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 int main()

8

9 int b[] = { 10, 20, 30, 40 }; // create 4-element array b

10 int *bPtr = b; // set bPtr to point to array b

11

12 // output array b using array subscript notation

13 cout << "Array b printed with:\n\nArray subscript notation\n";
14

15 for (int i = 0; i < 4; i++ )

16 cout << "b[" << i << "] = " << b[ i ] << '"\n';

17

18 // output array b using the array name and pointer/offset notation
19 cout << "\nPointer/offset notation where "

<< "the pointer is the array name\n";

for ( int offsetl = 0; offsetl < 4; offsetl++ )
cout << "*(b + " << offsetl << ") = "<< *( b + offsetl )<< '\n';

// output array b using bPtr and array subscript notation
cout << "\nPointer subscript notation\n";

for (int j = 0; j < 4; j++ )

WWNNNMDNMNNDNDMNDDNDN
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cout << "bPtr[" << j << "] = " << bPtr[ j ] << '\n’';
cout << "\nPointer/offset notation\n";
32
33 // output array b using bPtr and pointer/offset notation
34 for ( int offset2 = 0; offset2 < 4; offset2++ )
35 cout << "* (bPtr + " << offset2 << ") ="
36 << *( bPtr + offset2 ) << '\n';
37
38 return 0; // indicates successful termination

39 } // end main
Array b printed with:

Array subscript notation

b[0] = 10
b[1] = 20
b[2] = 30
b[3] = 40

Pointer/offset notation where the pointer is the array name
*(b + 0) =10
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*(b + 1)
*(b + 2)
*(b + 3)

20
30
40

Pointer subscript notation

bPtr [0]
bPtr [1]
bPtr [2]
bPtr [3]

10
20
30
40

Pointer/offset notation
* (bPtr + 0)
* (bPtr + 1)
* (bPtr + 2)
* (bPtr + 3)

10
20
30
40
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// Fig. 8.21: £ig08 21.cpp

// Copying a string using array notation and pointer notation.
#include <iostream>

using std::cout;

using std::endl;

void copyl( char *, const char * ); // prototype
void copy2( char *, const char * ); // prototype

int main()

{

char stringl[ 10 ];

char *string2 = "Hello";
char string3[ 10 ];
char string4[] = "Good Bye";

copyl ( stringl, string2 ); // copy string2 into stringl
cout << "stringl = " << stringl << endl;

copy2( string3, string4 ); // copy string4 into string3
cout << "string3 = " << string3 << endl;

return 0; // indicates successful termination

} // end main

// copy s2 to sl using array notation
void copyl( char * sl, const char * s2 )

// copying occurs in the for header

for (int i =0; (sl[ i ] =s2[ i ] ) != '\0'; i++ )
; // do nothing in body

} // end function copyl

// copy s2 to sl using pointer notation
void copy2( char *sl, const char *s2 )
35 {

// copying occurs in the for header

for (

i

*s1 = *s2 ) 1= '\0'; sl++, s2++ )

; // do nothing in body
39 } // end function copy2

stringl = Hello
string3 = Good Bye
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const char *suit[4] =
{“Hearts” , “Diamonds” , “Clubs” , “Spades”};
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shuffle and deal 52 cards
s dal g Ly 1y 5 ol 435 5 0 23l )
Initialize the suit array
Initialize the face array
Initialize the deck array

Shuffle the deck
Deal 52 cards

:v:.k) km.: J‘.’.) QJM \) "Shuffle the deck" C)JL?Q r.:;\};‘sa

For each of the 52 cards
Place card number in randemly selected unoccupied slot of deck

:v.:bb ,b.w J‘f.) Q)M ‘J "Deal 52 Cards" QJL:.G V.:J\}sde

For each of 52 cards
Find card number in deck array and print face and suit of card

Db J.Alf(ajs Al 0 Lo oS ;ﬁlcnbjljér»)l;f):l{

Initialize the suit array
Initialize the face array
Initialize the dack array
For each of 52 cards

Place and number in randomly selected unoccupied slot of deck
For each of the 52 cards

Find card number in deck array and print face and suit of card

Ly 55 Olile 4 Ll 5 o "Place card number in randomly selected unoccupied slot of deck” & ,Le

15 gh 030>

choose slot of deck randomly

while chosen slot of deck has been previously chosen
choose slot of deck randomly

place card number in chosen slot of deck

by 5 Olle 4 Wil 5 "Find card number in deck array and print face and suit of card” & ,Le

154d 03>
For each of the 52 cards

If slot contaius card number
Print the face and suit of the card
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Initialize the suit array
Initialize the face array
Initialize the deck array

For each of 52 cards
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Choose slot of deck randomly

While slot of deck has been previously chosen
Choose slot of deck randomly

Place card number in chosen slot of deck

For each of the 52 cards
For each of the 52 cards
If slot contaius card number
Print the face and suit of the card
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1 // Fig. 8.25: DeckOfCards.h

2 // Definition of class DeckOfCards that

3 // represents a deck of playing cards.

4

5 // DeckOfCards class definition

6 class DeckOfCards

7 A

8 public:

9 DeckOfCards () ; // constructor initializes deck
10 void shuffle(); // shuffles cards in deck

11 void deal(); // deals cards in deck

12 private:

13 int deck[ 4 ][ 13 ]; // represents deck of cards
14 }; // end class DeckOfCards

.DeckOfCards w1 gw 6 | A-YO i

// Fig. 8.26: DeckOfCards.cpp

// Member-function definitions for class DeckOfCards that simulates
// the shuffling and dealing of a deck of playing cards.

#include <iostream>

using std::cout;

using std::left;

using std::right;

woJdJouldWNRE

#include <iomanip>
10 using std::setw;

12 #include <cstdlib> // prototypes for rand and srand
13 using std::rand;
14 using std::srand;

16 #include <ctime> // prototype for time
17 using std::time;

19 #include "DeckOfCards.h" // DeckOfCards class definition

21 // DeckOfCards default constructor initializes deck
22 DeckOfCards: :DeckOfCards ()

23 {

24 // loop through rows of deck

25 for ( int row = 0; row <= 3; row++ )

26

27 // loop through columns of deck for current row
28 for ( int column = 0; column <= 12; column++ )
29 {

30 deck[ row ][ column ] = 0; // initialize slot of deck to 0
31 } // end inner for

32 } // end outer for

33

34 srand( time( 0 ) ); // seed random number generator
35 } // end DeckOfCards default constructor

36

37 // shuffle cards in deck
38 void DeckOfCards: :shuffle ()
39 {
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40 int row; // represents suit value of card
41 int column; // represents face value of card
42
43 // for each of the 52 cards, choose a slot of the deck randomly
44 for ( int card = 1; card <= 52; card++ )
45
46 do // choose a new random location until unoccupied slot is found
a7 {
48 row = rand() % 4; // randomly select the row
49 column = rand() % 13; // randomly select the column
50 } while( deck[ row ][ column ] '= 0 ); // end do...while
51
52 // place card number in chosen slot of deck
53 deck[ row ][ column ] = card;

54 } // end for

55 } // end function shuffle
56

57 // deal cards in deck

58 void DeckOfCards: :deal ()

59 {

60 // initialize suit array

61 static const char *suit[ 4 ] =

62 { "Hearts", "Diamonds", "Clubs", "Spades" };

63

64 // initialize face array

65 static const char *face[ 13 ] =

66 { "Ace", "Deuce", "Three", "Four", "Five", "Six", "Seven",
67 "Eight", "Nine", "Ten", "Jack", "Queen", "King" };

68

69 // for each of the 52 cards

70 for ( int card = 1; card <= 52; card++ )

71 {

72 // loop through rows of deck

73 for ( int row = 0; row <= 3; row++ )

74

75 // loop through columns of deck for current row
76 for ( int column = 0; column <= 12; column++ )

77

78 // if slot contains current card, display card
79 if ( deck[ row ][ column ] == card )

80

81 cout << setw( 5 ) << right << face[ column ]
82 << " of " << setw( 8 ) << left << suit[ row ]
83 << (card $ 2 ==02? '\n' : "\t' );

84 } // end if

85 } // end innermost for

86 } // end inner for

87 } // end outer for

88 } // end function deal
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// Fig. 8.27: £ig08_27.cpp
// Card shuffling and dealing program.
#include "DeckOfCards.h" // DeckOfCards class definition
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5 int main()

6

7 DeckOfCards deckOfCards; // create DeckOfCards object

8

9 deckOfCards.shuffle(); // shuffle the cards in the deck

10 deckOfCards.deal(); // deal the cards in the deck
11 return 0; // indicates successful termination

12 } // end main
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[ Nine of Spades
Five of Spades
Queen of Diamonds
Jack of Spades
Jack of Diamonds
Three of Clubs
Ten of Clubs
Ace of Hearts
Seven of Spades
Six of Hearts
Ace of Clubs
Nine of Hearts
Six of Spades
Ten of Spades
Four of Clubs
Ten of Hearts
Eight of Hearts
Jack of Hearts
Four of Diamonds
Seven of Hearts
Queen of Spades
Nine of Clubs
Deuce of Hearts
King of Clubs
Queen of Clubs
Five of Hearts

Seven of Clubs

Eight of Clubs
three of Hearts
Five of Diamonds
Three of Diamonds
Six of Clubs
Nine of Diamonds
Queen of Heart
Deuce of Spades
Deuce of Clubs
Deuce of Diamonds
Seven of Diamonds
Eight of Diamonds
King of Hearts
Ace of Spades
Four of Spades
Eight of Spades
Ten of Diamonds
king of Diamonds
King of Spades
Four of Hearts
Six of Diamonds
Jack of Diamonds
Three of Spades
Five of Clubs
Ace of Diamonds
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// Fig. 8.28: fig08_ 28.cpp

// Multipurpose sorting program using function pointers.

#include <iostream>

using std::cout;

using std::cin;

using std::endl;

#include <iomanip>
using std::setw;
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11 // prototypes

12 void selectionSort( int [], const int, bool (*) ( int, int ) );
13 void swap( int * const, int * const );

14 bool ascending( int, int ); // implements ascending order

15 bool descending( int, int ); // implements descending order

17 int main()

18 {

19 const int arraySize = 10;

20 int order; // 1 = ascending, 2 = descending
21 int counter; // array index

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

24 cout << "Enter 1 to sort in ascending order,\n"

25 << "Enter 2 to sort in descending order: ";

26 cin >> order;

27 cout << "\nData items in original order\n";

28

29 // output original array

30 for ( counter = 0; counter < arraySize; counter++ )
31 cout << setw( 4 ) << a[ counter ];

32

33 // sort array in ascending order; pass function ascending
34 // as an argument to specify ascending sorting order
35 if ( order == 1)

36 {

37 selectionSort( a, arraySize, ascending );

38 cout << "\nData items in ascending order\n";

39 } // end if

40

41 // sort array in descending order; pass function descending
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42 // as an argument to specify descending sorting order
43 else

44 {

45 selectionSort( a, arraySize, descending );

46 cout << "\nData items in descending order\n";

47 } // end else part of if...else

48

49 // output sorted array

50 for ( counter = 0; counter < arraySize; counter++ )
51 cout << setw( 4 ) << a[ counter ];

52

53 cout << endl;

54 return 0; // indicates successful termination

55 } // end main

56

57 // multipurpose selection sort; the parameter compare is a pointer to
58 // the comparison function that determines the sorting order
59 void selectionSort( int work[], const int size,

60 bool (*compare) ( int, int ) )

61 {

62 int smallestOrLargest; // index of smallest (or largest) element
63

64 // loop over size - 1 elements

65 for (int i = 0; i < size - 1; i++ )

66

67 smallestOrLargest = i; // first index of remaining vector

68

69 // loop to find index of smallest (or largest) element

70 for ( int index = i + 1; index < size; index++ )

71 if ( ! (*compare) ( work[ smallestOrLargest ], work[ index ] ) )
72 smallestOrLargest = index;

73

74 swap( &work[ smallestOrLargest ], &work[ i ] );

75 } // end if

76 } // end function selectionSort

77

78 // swap values at memory locations to which

79 // elementlPtr and element2Ptr point

80 void swap( int * const elementlPtr, int * const element2Ptr )

81 {
82 int hold = *elementlPtr;
83 *elementlPtr = *element2Ptr;

84 *element2Ptr = hold;

85 } // end function swap

86

87 // determine whether element a is less than
88 // element b for an ascending order sort

89 bool ascending( int a, int b )

90 {

91 return a < b; // returns true if a is less than b
92 } // end function ascending

93

94 // determine whether element a is greater than

95 // element b for a descending order sort

96 bool descending( int a, int b )

97 {

98 return a > b; // returns true if a is greater than b
99 } // end function descending

Enterl to sort in ascending order,
Enter 2to sort in descending order: 1

Data item in original order

2 6 4 8 10 12 89 68 45 37
Data item in ascending order

2 4 6 8 10 12 37 45 68 89

Enterl to sort in ascending order,
Enter 2to sort in descending order: 2
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Data item in original order
2 6 4 8 10 12 89 68 45 37
Data item in descending order
89 68 45 37 12 10 8 6 4 2
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// Fig. 8.29: £ig08 29.cpp

// Demonstrating an array of pointers to functions.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

// function prototypes -- each function performs similar actions
void functionO( int );
10 void functionl( int );
11 void function2( int );
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12

13 int main()

14 {

15 // initialize array of 3 pointers to functions that each
16 // take an int argument and return void

17 void (*£[ 3 ])( int ) = { function0O, functionl, function2 };
18

19 int choice;

20

21 cout << "Enter a number between 0 and 2, 3 to end: ";

22 cin >> choice;

23

24 // process user's choice

25 while ( ( choice >= 0 ) && ( choice < 3 ) )

26 {

27 // invoke the function at location choice in

28 // the array f and pass choice as an argument

29 (*£[ choice ]) ( choice );

30

31 cout << "Enter a number between 0 and 2, 3 to end: ";
32 cin >> choice;

33 } // end while

34

35 cout << "Program execution completed." << endl;

36 return 0; // indicates successful termination

37 } // end main

38

39 void functionO( int a )

40 {

41 cout << "You entered " << a << " so function0 was called\n\n";
42 } // end function functionO

43

44 void functionl( int b )

45 {

46 cout << "You entered " << b << " so functionl was called\n\n";
47 } // end function functionl

48

49 void function2( int c )

50 {

51 cout << "You entered " << ¢ << " so function2 was called\n\n";

52 } // end function function2

Enter a number between 0 and 2, 3 to end: 0
You entered 0 so function0O was called

Enter a number between 0 and 2, 3 to end: 1
You entered 1 so functionl was called

Enter a number between 0 and 2, 3 to end: 2
You entered 2 so function2 was called

Enter a number between 0 and 2, 3 to end: 3
Program execution completed.
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/] Batng strepy and stimcy.
#include <iostream>

using std::cout;
using std::endl;

#include <cstring> // prototypes for strcpy and strncpy
using std::strcpy;
using std::strncpy;

RROVOOJOOUIB_WNER
R o

int main()

12 {

13 char x[] = "Happy Birthday to You"; // string length 21
14 char y[ 25 ];

15 char z[ 15 ];

16

17 strepy( y, x ); // copy contents of x into y

18

19 cout << "The string in array x is: " << x

20 << "\nThe string in array y is: " << y << '\n';
21

22 // copy first 14 characters of x into z

23 strncpy( z, x, 14 ); // does not copy null character
24 z[ 14 ] = '\0'; // append '\0' to z's contents

25

26 cout << "The string in array z is: " << z << endl;
27 return 0; // indicates successful termination

28 } // end main

The string in array x is: Happy Birthday to You
The string in array y is: Happy Birthday to You
The string in array z is: Happy Birthday

strncpy g strepy @afed | A-¥Y) <l
strncat gstrcat & b4l Glat/
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1 // Fig. 8.32: £ig08 32.cpp
2 // Using strcat and strncat.
3 #include <iostream>
4 wusing std::cout;
5 wusing std::endl;
6
7 #include <cstring> // prototypes for strcat and strncat
8 using std::strcat;
9 wusing std::strncat;
10
11 int main()
12 {
13 char sl1[ 20 ] = "Happy "; // length 6
14 char s2[] = "New Year "; // length 9
15 char s3[ 40 ] = "";
16
17 cout << "sl = " << sl << "\ns2 = " << s2;
18
19 strcat( sl, s2 ); // concatenate s2 to sl (length 15)
20
21 cout << "\n\nAfter strcat(sl, s2):\nsl = " << sl << "\ns2 = " << s2;
22
23 // concatenate first 6 characters of sl to s3

24 strncat( s3, s1, 6 ); // places '\0' after last character
25

26 cout << "\n\nAfter strncat(s3, sl, 6):\nsl = " << sl
27 << "\ns3 = " << s3;
28
29 strcat( s3, sl ); // concatenate sl to s3
30 cout << "\n\nAfter strcat(s3, sl):\nsl = " << sl
31 << "\ns3 = " << s3 << endl;
32 return 0; // indicates successful termination
33 } // end main
sl = Happy
s2 = New Year

After strcat(sl, s2):
sl = Happy New Year
s2 New Year

After strncat(s3, sl, 6):
sl Happy New Year

s3 Happy

After strcat(s3, sl):
sl = Happy New Year
s3 Happy Happy New Year

strncat g streat zalgd | A=Y o
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// Fig. 8.33: £ig08 33.cpp

// Using strcmp and strncmp.

#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>
using std::setw;

woJdonudWNR

#include <cstring> // prototypes for strcmp and strncmp
using std::strcmp;
using std::strncmp;

REREe
BWN RO

int main()
15 {

16 char *sl
17 char *s2
18 char *s3

"Happy New Year";
"Happy New Year";
"Happy Holidays";

19
20 cout << "sl = " << sl << "\ns2 = " << s2 << "\ns3 = " << s3
21 << "\n\nstrcmp(sl, s2) = " << setw( 2 ) << strcmp( sl, s2 )
22 << "\nstrcmp(sl, s3) = " << setw( 2 ) << strcmp( sl, s3 )
23 << "\nstrcmp(s3, sl) = " << setw( 2 ) << strcmp( s3, sl );
24
25 cout << "\n\nstrncmp(sl, s3, 6) = " << setw( 2 )
26 << strncmp( sl, s3, 6 ) << "\nstrncmp(sl, s3, 7) = " << setw( 2 )
27 << strnemp( sl, s3, 7 ) << "\nstrncmp(s3, sl, 7) = " << setw( 2 )
28 << strncmp( s3, sl1, 7 ) << endl;
29 return 0; // indicates successful termination
30 } // end main

sl = Happy New Year

s2 = Happy New Year

s3 = Happy Holidays

strcmp (sl,s2) = 0

strcmp(sl,s3) = 1

strcmp (s3,s1) = -1

stremd(sl, s3, 6) = 0

stremd(sl, s3, 7) = 1

stremd(s3, s1, 7) = -1

strncmp g stremp @fgs | A-FY IS
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1 // Fig. 8.34: £fig08 34.cpp

2 // Using strtok.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 #include <cstring> // prototype for strtok

8 using std::strtok;

9

10 int main()

11 {

12 char sentence[] = "This is a sentence with 7 tokens";
13 char *tokenPtr;

14

15 cout << "The string to be tokenized is:\n" << sentence
16 << "\n\nThe tokens are:\n\n";

17

18 // begin tokenization of sentence

19 tokenPtr = strtok( sentence, " " );

20

21 // continue tokenizing sentence until tokenPtr becomes NULL
22 while ( tokenPtr != NULL )

23 {

24 cout << tokenPtr << '\n';

25 tokenPtr = strtok( NULL, " " ); // get next token
26 } // end while

27

28 cout << "\nAfter strtok, sentence = " << sentence << endl;
29 return 0; // indicates successful termination

30 } // end main

The string to be tokenized is
This is a sentence with 7 tokens

The tokens are:

This

is

a
sentence
with

7

tokens

After strtok, sentence = This

strtok @b | A-YE <o
sl 0L ST Olgimy NULL o 55500 oS 5 sentence «i, Strtok s w ooty gl Sl 3 b
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1 // Fig. 8.35: fig08_ 35.cpp

2 // Using strlen.

3 #include <iostream>

4 using std::cout;

5 wusing std::endl;

6

7 #include <cstring> // prototype for strlen

8 using std::strlen;

9

10 int main()

11 {

12 char *stringl = "abcdefghijklmnopgrstuvwxyz";

13 char *string2 = "four";

14 char *string3 = "Boston";

15

16 cout << "The length of \"" << stringl<< "\" is "<< strlen( stringl )
17 << "\nThe length of \"" << string2<< "\" is "<< strlen( string2 )
18 << "\nThe length of \"" << string3<< "\" is "<< strlen( string3 )
19 << endl;

20 return 0; // indicates successful termination

21 } // end main
The length of "abcdefghijklmnopgrstuvwxyz" is 26
The length of "four" is 4
The length of "Boston" is 6
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int *zPtr ; //zPtr will refernce array z
int *aPtr = 0;
voild *sPtr = 0;
int number;
int z[5] ={1,2,3,4,5};

b)

/luse pointer to get first value of array
Number=zPtr;

c)

/[assign array element 2 (the value 3) to number
number=*zPtr[2];

d)

/lprint entire array z

for(int i=0; i<=5; i++)

cout<<zPtr[i]<<endl;

€)

/lassign the value pointed to by sPtr to number
number=*sPtr;

f)

++2;
a)
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char s[10];
cout<<strncpy(s,"hello",5)<<endl;
h)
char s[12];
strepy(s, "Welcome home");
i)

if(strcmp(stringl,string2))

cout<<"The strings are equal"<<endl;

e sl s ol goke B 0us dalis Ol slder x5 Slole 31K a6l > Cti;ﬁ 4 AV
il Ol 5 (sl puite AS™ 15 5.8 Ol 15T 3ol 0o 5 0313 e 5

Char s1[50]= "Jack";

Char s2[60]="jill";
Char s3[50];

a) cout<<strcpy(s3,s2)<<endl;

b) cout<<strcat(strcat(strcpy(s3,s1), "and"),s2)<<endl;
¢) cout<<strlen(sl) + strlen(s2)<<endl;

d) cout<<strlen(s3)<<endl;

biTo95 Fly
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S 55, 50 Shhle b b L blg oo jeosT Khes il alue ¢S5 sl T Shee cjlas olzsl (a
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s g hLelS & o g lols Sl i 35h (5,83, Ll s void 4 Se lal elzsl (b
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L Al 5 o v0id ¢ 5 51 la Soylal il arased void (gla Soslal 4 Al 5 o g5 a1 Soslal elzil
s o3ls araii K33l ol Selil 4 g g m e has b
A-Y
a)
double numbers[SIZE]={0.0,1.1,2.2,3.3,4.4,5.5,6.6,7.7,8.8,9.9};
b)

double *nPtr;

©)

cout<<fixed<<showpoint<<setprecision(1);

for(int i=0; i<SIZE;i++)
cout<<numbers[i]<<'';

d)

nPtr=numbers;

nPtr=&numbers[0];
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€)
cout<<fixed<<showpoint<<setprecision(1);
for(int j=0; j<SIZE;j++)
cout<<*(nPtr + j)<<'"
f
cout<<fixed<<showpoint<<setprecision(1);
for(int k=0; K<SIZE;K++)
cout<< *(numbers +k) <<'‘;
9)
cout<<fixed<<showpoint<<setprecision(1);
for(int m=0; m<SIZE; m++)
cout<<nPtr[m]<<"";
h)
numbers[3]
*(numbers+3)
nPtr[3]
*(nPtr + 3)

! 8.8 ,l42e (1002500+8*8=1002564 L sl il JU:T (i

1002500+5*8=1002540 b "ol |, nUMbES[S] v 55T (]

1002540-4*8=1002508 b Cwsl !y NPr -=4 ;5T

a) double *fPtr;

b) fPtr=&numberl;

c) cout<<"The value of *fPtr is"<<*fPtr<<endl;

d) number2=*fPtr;

e) cout<<"The value of number2 is"<<number2<<endl;

f) cout<<"The address of numberl is"<<&numberl<<endl;
g) cout<<"The address stored in fPtr is"<<fPtr is"<<fPtr<<endl;
h) strcpy(s1,s2);

i) cout<<"strcmp(s1,s2)="<<strcmp(s1,s2)<<endl;

j) strncat(s1,52,10);

k) cout<<"strlen(s1)="<<strlen(s1)<<endl;

1) ptr= strtok(s2,",");

a) void exchange (double **,double *y)
b) void exchange(double*,double*);
c) int evaluate (int x,int(*poly)(int))
d) int evaluate(int,int(*)(int));
e) char vawe[] = "AEIOU";
char vawe[] = {'A"E''I''O",'U",'10},

A-¥

A-0

A-%

Sl ol as Hlude =ptr s (a
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2ptr=z; Lzftr a4 1Sl
el 0 (6,8 5, Soylal e (b
number=*zPtr; 4 O )le ki il
55 6,85, 015 i 50358 Sl zPr[2] ilas
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S ool pasla L alyT sl e 5l b 4T e 4 4l o st (e
..'\.:.h:mé.':'<q‘)forda)l?cjbAE{\)AJQAG,)&;{.ljgt::.-IL;IﬂZCM\
A=Y
a) jill
b) jack and jill

c)8
d) 13
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