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5.1 Introduction

» Pointers
— Powerful, but difficult to master
— Simulate pass-by-reference
— Close relationship with arrays and strings
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5.2 Pointer Variable Declarations and
Initialization

 Pointer variables
— Contain memory addresses as vaues
— Normally, variable contains specific value (direct reference)
— Pointers contain address of variable that has specific value

(indirect reference) CH

* Indirection
— Referencing value through pointer
 Pointer declarations
— * indicates variable is pointer
int *nyPtr;
declares pointer to i nt , pointer of typei nt *

— Multiple pointers require multiple asterisks
int *nyPtrl, *nyPtr2;
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5.2 Pointer Variable Declarations and
Initialization

» Can declare pointers to any data type
» Pointer initialization
— Initialized to O, NULL, or address
e 0 or NULL pointsto nothing
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5.3 Pointer Operators

» & (addressoperator)
— Returns memory address of its operand

— Example
int y =5;
int *yPtr;
yPtr = &y; /1l yPtr gets address of y

— yPtr “pointsto” y

yptr y
V‘ 500000 600000 600000 5 |
) /

address of y
is val ue of

yptr
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5.3 Pointer Operators

» * (indirection/dereferencing operator)
— Returns synonym for object its pointer operand points to
— *yPtr returnsy (becauseyPt r pointstoy).
— dereferenced pointer islvaue
*yptr = 9; /1 assigns 9 to vy

 * and & areinverses of each other
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1 // Fig. 5.4: fig05_04.cpp H

2 /] Using the & and * operators. E OL'IHE\

3 #include <iostrean>

“ ) fig05_04.cpp

5 using std::cout; (1 of 2)

6 using std::endl;

7

8 int main()

9 {

10 int a; /'l ais an integer

11 int *aPtr; // aPtr is a pointer to an integer

12

13 a =7,

14 aPtr = &; // aPtr assigned address of a

15

16 cout << "The address of ais " << &

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

18

19 cout << "\n\nThe value of ais " << a

20 << "\nThe value of *aPtr is " << *aPtr; * and & areinverses

21 of each other

22 cout << "\n\nShowing that * and & are i

23 << "each other.\n&aPtr = "

24 << "\n*&Ptr = " << *&aPtr‘<< endl ;

25
O 2003 Prentice Hall, Inc.
All rights reserved.

26 t 0; // indicat ful terminati IAI

return O; i ndi cates successful termnation H
- ™ Qutline

28 } // end main

The address of a is 0012FED4
The value of aPtr is 0012FED4

The value of ais 7
The val ue of *aPtr is 7

Showi ng that * and & are inverses of each other.
& aPtr = 0012FED4 ¥

Téaptr = 0012FEDI < * and & areinverses; same
result when both applied to

Pt r

ottt

fig05_04.cpp
(20f2)

fig05_04.cpp
output (1 0of 1)
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5.4 Calling Functions by Reference

» 3 waysto pass arguments to function
— Pass-by-vaue
— Pass-by-reference with reference arguments
— Pass-hy-reference with pointer arguments

e return canreturn one vaue from function

» Arguments passed to function using reference
arguments
— Modify origina values of arguments
— More than one value “returned”
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5.4 Calling Functions by Reference

 Pass-by-reference with pointer arguments
— Simulate pass-by-reference
« Use pointers and indirection operator
— Pass address of argument using & operator
— Arraysnot passed with & because array name already pointer
— * operator used as aliag/nickname for variable inside of
function

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |

10




. . 11
1 // Fig. 5.6: TI 905706: cpp E OUtline
2 // Cube a variable using pass-by-val ue. m I—
3 #include <iostrean>
“ ) fig05_06.cpp
5 using std::cout;
, (Lof 2)
6 using std::endl;
7
8 int cubeByValue( int ); /'l prototype
9
10 int main()
1 {
12 int nunber = 5;
13
14 cout << "The original value of nunber Pass number by value; result
15 r et ur ned by
16 /1 pass nunber by value to €ByVal ue cubeByVal ue
17 nunber = cubeByVal ue( nunbd )
18
19 cout << "\nThe new val ue of nunber is " << nunber << endl;
20
21 return 0; // indicates successful term nation
22
23 } /! end main
24
O 2003 Prentice Hall, Inc.
All rights reserved.

25 // calculate and return cube of integer argument IAI H 12

; , . Outline
26 int cubeByValue( int -
27 { .
gg return n * n *‘ /1 cube local vajCUbeByVal ue receives fig05_06.cpp
30 } // end function cubeByVa (ZOf 2)
The original value of number is 5 CUbesmdret urns fig05_06.cpp
The new val ue of number is 125 Hocal-variableR————— output (1 0of 1)
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1 // Fig. 5.7: fig05_07.cpp o) H
= utline
2 // Cube a variable using pass-by-reference m I—
3 // with a pointer argunent.
4 #include <iostrean> figOS 07.Cpp
5 T |
Prototype indicates parameter lof 2
6 using std::cout; is ir%gretoi nt 951 ( )
7 using std::endl; po
8 <
9 void cubeByReference( int * ); /'l prototype
10
11 int main()
12 {
13 int number = 5;
14
15 cout << "The original value of eAppIyaddr&&soperator&to
- pass address of number to
17 /| pass address of n er to cubeByFCUbeByRef erence
18 cubeByRef erence( &numnber );
19
20 cout << "\nThe new val ue of nunber is " << nunber << endl;
21
gg return 0; // indicates successful termnation cubeByRef erence
: modified variable
24 '} |/ end main
25 nunber
O 2003 Prentice Hall, Inc.
All rights reserved.
e |
o _ o 1Al 14
26 // calculate cube of *nPtr; nodifies variable nunber in main e O |
. . IS utline
27 void cubeByReference( int *n a
v
28 {
29 *np . /] cub .
o "V ' ¢UP9cubeByRef er ence fig05_07.cpp
s } // end functid recelves address of i nt (20f2)
variable,
i-e-pointerto-an-i-nt fig05_07.cpp

The ori gi nal
The new val ue of nunber is 125

val ue of number is

Modify and accessi nt
variable using indirection

or-=~

output (1 0of 1)
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5.5 Using const with Pointers

e const qudlifier

— Value of variable should not be modified
— const used when function does not need to change avariable

 Principle of least privilege
— Award function enough access to accomplish task, but no more

 Four ways to pass pointer to function
— Nonconstant pointer to nonconstant data
 Highest amount of access
— Nonconstant pointer to constant data
— Congtant pointer to nonconstant data
— Constant pointer to constant data
 Least amount of access
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1 // Fig. 5.10: fig05_10.cpp O tl 16
2 /] Converting |lowercase |etters to uppercase letters uthine
3 // using a non-constant pointer to non-constant data.

4 #include <iostrean> figOS_lO.cpp
o (1of 2)

6 using std::cout;

; ST T SR = ETE Pa_rameterisnonconstmt

9 #include <cctype> /1 proto es for islo [1)

10 4

11 void convertToUppercase( char * );

12

13 int main()

14 {

15 char phrase[] = "characters and $32.98"; ConvertToprel’ case

16 fredifes-vartabtephrese

17 cout << "The phrase before converSion is: " << phrase;

18 convert ToUpper case( phrase ); 4

19 cout << "\nThe phrase after conversion is:

20 << phrase << endl;

21

22 return 0; // indicates successful term nation

23

24 '} /] end main

25

O 2003 Prentice Hall, Inc.
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The phrase before conversion i
The phrase after conversion is

/1 convert

string to uppercase letters

voi d convert ToUppercase( char *sPtr )

{

while ( *sPtr I'="10" ) {

if ( islower( *sPtr ) )
*sPtr = t

/'l current

/1 if character i
er( *sPtr )

[/ convert to upper

17

[al

4

Outline

Parameter sPt r nonconstant
pointer to nonconstant data

_10.cpp
f2)

case

Functioni sl ower returns

#rSPL [/ movA SPU ¢ r ue if character is
} /1 end whil & lower
|Eunctiont aninner retirns |
} /7 end function convert T \When operator ++ appliedto
pointer that pointsto array,

memory address stored in
pointer modified to point to
next element of array.

fig05_10.cpp
output (1 of 1)
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11
12
13
14
15
16
17
18
19
20
21
2

/1 Fig. 5.11: fig05_11.cpp

/1l Printing a string one character at
/'l a non-constant pointer to constant data.

#i ncl ude <iostrean»

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

Py
voi d printCharacters( const char * );

int

{

mai n()

char phrase[] = "print
cout << "The string \s:\‘n”;
print Characters( phrase );
cout << endl ;

return 0; //

} // end main

i ndi cates successful

charact e of

a

a time using

Parameter is nonconstant

Lpointerto-constant-data———

Pass pointer phr ase to
function

term nation

18

1A]
Outline

fig05_11.cpp
(1of2)
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23 // sPtr cannot nodify the character to which it points,

m 19

. : . — Outline
24 [/ i.e., sPtr is a "read-only" pointer m I—
25 void printCharacters( const char *sPtr )
% { fig05_11.¢|
27 for (; *sPtr !="\0"; sPtr++) 0 X ) (ZgofE) PP
28 cout << *sPtr; » sPt r is nonconstant pointer
29 to constant data; cannot ]
30 } // end function printCharacters modify character towhich flgOS_ll'Cpp
; output (1 of 1)
The string is: Increment sPt r to point to
print characters of a string next character.
O 2003 Prentice Hall, Inc.
All rights reserved.
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1 // Fig. 5.12: fig05_12.cpp IAI O | 20
T - [T71 utline
2 /] Attenpting to nodify data through a
3 // non-constant pointer to constant data.
g idf time ) [/ t ot fig05_12.cpp
; Voi ( cons 'INM otype (1 of 1)
7 int main() fia05 12
. | .C|
8 { Parameter is nonconstant 9bs 2. cpp
. nag g7 Lpointertoconstant data———| output (1of 1)
10
11 f( & s // f attenpts illegal nodification
b ]
12
13 0; // indicat A .
" return 0 1Neeates 9 pass address of i nt variable
15 } // end main yto_at_ten?ptlllegal
Lmodification————— |
16 ——— e
17 // xPtr cannot nodify the »g if
18 [/ to which it point Attempt tomodify const
. . obiect nointed to bv Pt r
19 void f( const i *xPtr ) LN FATAUAT S AT AT
20 { o
21 *xPtr = 100; // error: cannot nodify a ¢ =
22
23 } // end function f Error prpduoedwhe_n

A
d: \ cppht p4_exanpl es\ ch05\ Fi g05_12. cpp(21) : error C2166:
| -val ue specifies const object

O 2003 Prentice Hall, Inc.
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5.5 Using const with Pointers

e const pointers
— Always point to same memory location

— Default for array name
— Must be initialized when declared

O 2003 Prentice Hall, Inc. All rights reserved. = =

1
2
&
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19 } // end main

d: \ cppht p4_exanpl es\ ch05\ Fi g05_13. cpp(15) :

/Il Fig.

5.13: fig05_13.cpp

/1l Attenpting to nodify a constant pointer to
/'l non-constant data.

int main()

{

int x, vy;

/'l ptr is a constant poi
/1 be nodi pt

re . " "

pointer to

fied throu
/1 same menory |ocdtionA
int * consy&‘;)‘/

A

Cannot modify pt r to point
to new addresssincept r is

*ptr = 7;
ptr = &y;

/'l allowed: *p
/Il error: ptr

return 0; // indicates s

A

~geRstaRt—or

is const; c

ucce

pnolntar
PeHAter

Line 15 generates compiler
error by attempting to assign
new address to constant

error C2166:

| -val ue specifies const object

E . 22
Outline

fig05_13.cpp
(1of 1)

fig05_13.cpp
output (1 0of 1)

O 2003 Prentice Hall, Inc.
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/1 Fig. 5.14: fig05_14.cpp m 23

: . . v = Outline
2 /] Attenpting to nodify a constant pointer to constant data. m -
3 #include <iostrean>
“ ) fig05_14.cpp
5 using std::cout; (1 of 1)
6 using std::endl;
7
8 int main()
9 {
10 int x =5, v;
11 ) .
12 /] ptr is a constant pointer tg © Ptr lsconstantpomterto
13 I/ ptr always points to th Zme | od INtEgEr constant.
14 /1 at that IocalionA ot be nodified.
i * —
12 L &x(‘annnt madifv x_(nointed to
17 cout << *ptr << efidl; Cannot modify ptr to point
18 4 to new addresssincept r is
19 *ptr = 7; error: *ptrl constant. al ue
20 ptr = &;4 // error: ptr 1s const; cannot assign new address
21
22 return 0; // indicates successful termnation
23

24 '} |/ end main

O 2003 Prentice Hall, Inc.
All rights reserved.

d: \ cppht p4_exanpl es\ ch05\ Fi g05_14. cpp(1 : error C2166:
| -val ue specifies const object v

d: \ cppht p4_exanpl es\ ch05\ Fi g05_14. cpp(20)
| -val ue specifies const object w

14.cpp
t (1of 1)

Line 20 generates compiler
error by attempting to assign
new address to constant

pnolntar
P g

O 2003 Prentice Hall, Inc.
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5.6 Bubble Sort Using Pass-by-Reference

* Implement bubbl eSort using pointers

— Want function swap to access array elements

« Individual array elements: scalars
— Passed by value by default
 Pass by reference using address operator &

O 2003 Prentice Hall, Inc. All rights reserved. = =
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using std:: cout;
using std::endl ;

—
1 // Fig. 5.15: fig05_15.cpp o tl 26
2 /] This program puts values into an array, sorts the values into uthine

3 // ascending order, and prints the resulting array.

4 #include <iostrean> fi905_15.cpp

< (1of 3)

6

7

8

9

#i ncl ude <i omani p>
using std::setw;

voi d bubbleSort ( int *, const int ); /'l prototype
void swap( int * const, int * const ); // prototype

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

cout << "Data items in original order\n";

for (int i =0; i < arraySize; i++)
cout << setw( 4 ) << a[ i ];

O 2003 Prentice Hall, Inc.
All rights reserved.
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2673 bubbl eSort( a, arraySize ); [// sort the array = OUtline
28 cout << "\nData itens in ascending order\n"; m
2 o _ _ fig05_15.cpp
30 for (int j =0; j < arraySize; j++) (20f3)
31 cout << setw 4 ) << a[ j ];
32
88 cout << endl ;
34
35 return 0; // indicates successful termnation
zg : Declareeq Receives size of array as

} // end main
- /(;amé?ri argument; declared const to
39 // sort an array of int egers usi ngAbﬂ'ﬁ to indicatg ensures! ze not modified.
40 void bubbleSort ( int *array, const int s{bubbl eSort receives
4 | single-subscripted array.
42 /1 1oop to control passes
43 for ( int pass = 0; pass < size - 1; pass++ )
44
45 /1 loop to control conparisons during each pass
46 for (int k =0; k < size- 1; k++)
47
48 /'l swap adjacent elenents if they are out of order
49 if (array[ k] >array[ k +1 1] )
50 swap( &array[ k ], &rray[ k + 1] );

O 2003 Prentice Hall, Inc.
All rights reserved.

o 1Al outl 28
52 } // end function bubbl eSort . Ut—me‘
o)
54 // swap values at nenory |ocations to which figOS 15.Cpp
55 // elementlPtr and el enent2Ptr point (3 Ofg)
56 void swap( int * congf 1Ptr, int * co el ement 2Ptr )
57 { v

X finOE 15 cnn
58 int hold = *el enent 1Ptr;
59 *el enent 1Ptr = *el enment 2Ptr; Passargumentsbyreference, )
2(1’ el e AR = el alowing function to swap

62 } // end function swap

Data itens in original order

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

2 4 6 8 10 12 37 45 68 89

O 2003 Prentice Hall, Inc.
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5.6 Bubble Sort Using Pass-by-Reference

e sizeof
— Unary operator returns size of operand in bytes
— For arrays, si zeof returns
(sizeof 1 element) * ( number of elements)
— Ifsizeof ( int ) = 4,then
int nmyArray[10];
cout << sizeof (nyArray);
will print 40
* si zeof can be used with

— Variable names
— Type names
— Constant values

O 2003 Prentice Hall, Inc. All rights reserved. = =

p—
1 // Fig. 5.16: fig05_16.cpp O tl 30
2 |/ Sizeof operator when used on an array nane ﬂ uthine
3 // returns the nunber of bytes in the array.
451 #i ncl ude <i ostrean fi905_16.cpp
6 using std::cout; (1 of 2)
7 using std::endl ;
8
9 size_t getSize( double * ); // prototype
10
11 int main()
12 {
13 doubl e array[ 20 ]; Operator si zeof appliedto
14 an array returns total number
15 cout << "The nunber of by in the arraj of b}ﬂt&einarra;t.
16 << sizeof ( array ); 4
17
18 cout << "\nThe nunber of bytes returned by getSize is "
19 << get Si ze( ray ) << endl;
20 N
21 return 0; // ind?m
- . Functionget Si ze returns
} // end main
- number of bytes used to store

Larray—address———————————

O 2003 Prentice Hall, Inc.
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25 // return size of ptr

26 size_t getSize( double *ptr )
27 {

28 return sizeof ( ptr );

29

30 } // end function getSize

The nunber of bytes in the array is 16

Operator si zeof returns

number of bytes of pointer.

The nunber of bytes returned by getSiz

TS 4

m 31

= Qutline
™ ‘

fig05_16.cpp
(20f2)

fig05_16.cpp
output (1 of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.

—
1 // Fig. 5.17: fig05_17.cpp o tl 32
2 /] Denonstrating the sizeof operator. uthing

3 #include <iostrean>

4 ) fig05_17.cpp

5 using std::cout; (1 of 2)

6 using std::endl;

7

8 int main()

9 {

10 char c;

11 short s;

12 int i;

13 long |;

14 float f;

15 doubl e d;

16 | ong doubl e Id;

17 int array[ 20 ];

18 int *ptr = array;

19

O 2003 Prentice Hall, Inc.
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20 cout << "sizeof ¢ =" << sizeof ¢ OUtline

21 << "\tsizeof(char) =" << sizm 2 ULITIG,

22 << "\nsizeof s =" << sizeof s _(g'%:rsi zeof can |

;31 : Hitswzeof(.sh(irt‘) = -<< sqeof( short ) u Operatorsi zeof canbe

nsi zeof i = << sizeof i

25 << "\tsizeof(int) =" << sizeof ( int) used on type name.

26 << "\nsizeof | =" << sizeof |

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

28 << "\nsizeof f = " << sizeof f

29 << "\tsizeof(float) = " << sizeof( float )

30 << "\nsizeof d = " << sizeof d

31 << "\tsizeof(double) = << si zeof ( double)

32 << "\nsizeof |d =" << sizeof |Id

33 << "\'tsizeof(long double) =" << sizeof( |ong double )

34 << "\nsizeof array = " << sizeof array

35 << "\nsizeof ptr =" << sizeof ptr

36 << endl ;

37

38 return 0; // indicates successful termnation

39

40 } // end nmain
O 2003 Prentice Hall, Inc.
All rights reserved.
—

sizeof ¢ =1 si zeof (char) = 1 IAI O tl- 34

sizeof s = 2 si zeof (short) = 2 . uthine

sizeof i =4 sizeof (int) = 4

s? zeof | =4 s? zeof (long) = 4 figOS l7.cpp

sizeof f =4 si zeof (float) = 4 -

sizeof d = 8 si zeof (double) = 8 output (1 of 1)

sizeof Id = 8 sizeof (Il ong double) = 8

si zeof array = 80

sizeof ptr = 4

O 2003 Prentice Hall, Inc.
All rights reserved.
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5.7 Pointer Expressions and Pointer
Arithmetic

 Pointer arithmetic
— Increment/decrement pointer (++or--)
— Add/subtract an integer to/from a pointer( + or +=,- or - =)
— Pointers may be subtracted from each other
— Pointer arithmetic meaningless unless performed on pointer to
array
 S5edementi nt array onamachineusing 4 bytei nt s
— vPtr pointstofirst dementv[ 0 ], whichisat location 3000
vPtr = 3000 | ocat i on

3000 3004 3008 3012 3016
—VPtr += 2;sdsvPtr to3008
vPtr pointstov[ 2 ]

vio] {1 2] v[3]  |vI4] |

poi nter variable vPtr

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.7 Pointer Expressions and Pointer
Arithmetic

 Subtracting pointers
— Returns number of elements between two addresses
vhPtr2 = v[ 2 ];
vPtr = v[ 0 ];
vhPtr2 - vPtr == 2
 Pointer assgnment
— Pointer can be assigned to another pointer if both of same
type
— If not same type, cast operator must be used
— Exception: pointer to voi d (typevoi d *)
« Generic pointer, represents any type
» No casting needed to convert pointer tovoi d pointer
* voi d pointers cannot be dereferenced

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |
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5.7 Pointer Expressions and Pointer
Arithmetic

* Pointer comparison
— Use equality and relational operators

— Comparisons meaningless unless pointers point to members
of same array

— Compare addresses stored in pointers

— Example: could show that one pointer points to higher
numbered element of array than other pointer

— Common use to determine whether pointer is O (does not
point to anything)

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.8 Relationship Between Pointers and
Arrays

» Arraysand pointers closely related
— Array name like constant pointer
— Pointers can do array subscripting operations

» Accessing array elements with pointers

— Elementb[ n ] canbeaccessedby *( bPtr + n )
« Called pointer/offset notation

— Addresses
e &[ 3 ] sameasbPtr + 3

— Array name can be treated as pointer
e b[ 3 ]sameas *( b + 3 )

— Pointers can be subscripted (pointer/subscript notation)
e bPtr[ 3 ] sameasb[ 3 ]

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |




/1 Fig. 5.20: fig05_20.cpp E 39

: . 0 . o = OQutline
2 |/ Using subscripting and pointer notations with arrays. m -
8
4 #include <iostrean> figOS_ZO.cpp
> (1of 2)
6 using std::cout;
7 using std::endl;
8
9 int main()
10 {
11 int b[] ={ 10, 20, 30, 40 };
12 int *bPtr = b; /] set bPtr to point to array b
13
14 /1 output array b using array subscript notation
15 cout << "Array b printed with:\n" . )
16 << "Array subscript notation\n"; US‘”Q aray SJbSZI’Ipt
17 notation.
18 for (int i =0; i <4; i++) 4
19 cout << "b[" << i << "] =" << b[ i ] << "\n';
20
21 /'l output array b using the array name and
22 /'l pointer/offset notation
23 cout << "\nPointer/offset notation where "
24 << "the pointer is the array name\n";
25
O 2003 Prentice Hall, Inc.
All rights reserved.
26 for (int offsetl = 0; offsetl < 4; offsetl++ ) IAI o tl 40
27 cout << "*(b + " << offsetl << ") =" M‘
28 << *( b + offset << '\n';
2 _ N fig05_20.cpp
30 /'l output array b using bPtr and array s Usingarraynaneand (20f 2)
31 cout << "\nPointer subscript notation\n"] i i
32
33 for (int j =0; j <4; j++)
34 cout << "bPtr[" << j << "] =" << bPtrlj_] << '\n';
35 ‘l\‘\
:(75 cout << "\nPointer/offset notation\n"; Us.ng pointer subscript
38 /'l output array b using bPtr and pointer/offset notation RetakeR:
39 for ( int offset2 = 0; offset2 < 4; offset2++ )
40 cout << "*(bPtr + " << offset2 << ") ="
41 << *( bPtr + offset2 ) << '\n';
42 <
43 return 0; // indicates successful
- _ Using bPt r and
45 } // end main .

O 2003 Prentice Hall, Inc.
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Array b printed with: m Qutline “

Array subscript notation m

b[0] = 10 .

b[2] = 30 OUpu( o )
b[3] = 40

Poi nter/of fset notation where the pointer is the array nane

x(b + 0) = 10
*(b + 1) = 20
x(b + 2) = 30

*(b + 3) = 40

Poi nter subscript notation

bPtr[0] = 10
bPtr[1] = 20
bPtr[2] = 30

bPtr[3] = 40

Poi nter/of fset notation
*(bPtr + 0) = 10

*(bPtr + 1) = 20

*(bPtr +2) = 30

*(bPtr + 3) = 40
O 2003 Prentice Hall, Inc.
All rights reserved.

1 // Fig. 5.21: fig05_21.cpp IAI outline 42

2 /| Copying a string using array notation . -

3 // and pointer notation.

4 #include <iostreanr fi905_21.cpp

o (1of 2)

6 using std::cout;

7 using std::endl ;

8

9 wvoid copyl( char *, const char * ); // prototype

10 void copy2( char *, const char * ); [// prototype

11

12 int main()

13 {

14 char stringl[ 10 ];

15 char *string2 = "Hello";

16 char string3[ 10 ];

17 char string4[] = "Good Bye";

18

19 copyl( stringl, string2 );

20 cout << "stringl =" << stringl << endl;

21

22 copy2( string3, string4 );

23 cout << "string3 =" << string3 << endl;

24

25 return 0; // indicates successful termnation

O 2003 Prentice Hall, Inc.
All rights reserved.
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. — Outline
27 '} I/ end main -
28 . .
29 // copy s2 to sl using array notation Usearray .S‘Ibs,:npt notation 21.Cpp
30 void copyl( char *sl1, const char *s2 to copy il’lnglnSZ to E
3l { p character array s1. )
32 for (int i =0; ( s1[ i ] =s2[ i ] ) !="\0"; i++) .
33 H /1 do nothing in body f|905_21-cpp
34 output (1 of 1)
35 } // end function copyl
36
37 |/ copy s2 to sl using point [6) Us_epc_)lnter notatlontocopy
38 void copy2( char *s1, c char |String in s2 to character array
39 { ins1.
40 for (; ( *si1 é’*52 ) = "\0"; sl++, s2++ )
41 H /1 do nothing in body
u \
43 } // end function copy2
Increment both pointersto
stringl = Hello point to next elementsin
string3 = Good Bye corresponding arrays.
O 2003 Prentice Hall, Inc.
All rights reserved.
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5.9 Arrays of Pointers

 Arrayscan contain pointers

— Commonly used to store array of strings
char *suit[ 4] = {"Hearts", "D anpnds",
"Clubs", "Spades" };

— Each element of suit pointsto char * (astring)
— Array does not store strings, only pointers to strings

o | T T T T T,

iy | LT T T T T, T T,
s | L T T T T

iy | T T, T T, T

— sui t array hasfixed size, but strings can be of any size

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |




45

5.10 Case Study: Card Shuffling and
Dealing Simulation

» Card shuffling program
— Usean array of pointersto strings, to store suit names
— Use adouble scripted array (suit by value)

Ace Two Three Four Five Six Seven Eight Nine Ten Jack Queen King

0 1 2 3 4 5 6 7 8 9 10 11 12
Hearts 0
Di anonds 1
Cl ubs 2
Spades 3
deck[2][12] represents the Ki{of C ubs
dl ub$s i ng

— Place 1-52 into the array to specify the order in which the
cards are dealt

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.10 Case Study: Card Shuffling and
Dealing Simulation

» Pseudocode for shuffling and dealing Third refinement
simulation
. . . Choose dot of deck randomly
Firstrefinement Second refinement
Al ; While chosen dot of deck has
Initialize the suit array / )
e For each of the 52 cards
nitalize the facearray T Choose ot of decrandory
Initializethe deck array t¢ Place card nu in randomi Place card number in chosen
cohomiedenssonshadlo o dads Jetetdect
Shuffle the deck
Deal 52 cards | » For each of the 52 cards 4 For each dot of the deck array
Find card number in deck array/ If ot contains card number
L_andprintfaceand suitofcard ! Print the face and suit of the
card

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |




1 // Fig. 5.24: fig05_24.cpp E H 47
2 |/ Card shuffling dealing program E OL'IHQ
3 #include <iostrean>
“ ) fig05_24.cpp
5 using std::cout; (1 of 4)
6 using std::left;
7 using std::right;
8
9 #include <ionanip>
10
11 using std::setw;
12
13 #include <cstdlib> // prototypes for rand and srand
14 #incl ude <ctine> /| prototype for time
15
16 // prototypes
17 void shuffle( int []J[ 131 );
18 void deal ( const int [][ 13 ], const char *[], const char *[] );
19
20 int main() sui t array contains pointers
21 { tochar arays.
22 /1 initialize suit array
23 const char *suit[ 4] = 4
24 { "Hearts", "Dianmpnds", "Cl ubs", "Spades" };
25
O 2003 Prentice Hall, Inc.
All rights reserved.
26 /1 initialize face array IAI Outline 48
27 const char *face[ 13 ] = . ]
28 { "Ace", "Deuce", "Three", "Four",
29 "Five", "Six", "Seven", "Eight", f|905 24Cpp
30 “Ni ne", "Ten", "Jack", een", "King" }; (ZOfZ)
31 v
32 /1l initialize deck array
& i @Rel A0 12 =100 f ace array contains pointers
34
35 srand( time( 0 ) ); /| seed random nunber gener at or
36
37 shuffle( deck );
38 deal ( deck, face, suit );
39
40 return 0; // indicates successful termnation
41
42 } // end main
43

O 2003 Prentice Hall, Inc.
All rights reserved.
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44 || shuffle cards in deck H
45 void shuffle( int woeck[][ 13 ] ) E Outline
46 {
©  int colum: flg0s_24.cpp
o (30f 4)
50 /'l for each of the 52 cards, choose slot of deck randony
51 for ( int card = 1; card <= 52; card++ ) {
52
;31 iji) ?hoose new random | ocation until unoc Current position isat
) randomly selected row and
55 row = rand() % 4;
56 colum = rand() % 13; g column.
57 } while ( wbeck[ row ][ colum ] !'= 0); // end do/while
58
59 /'l place card nunber in chosen slot of deck
60 wDeck[ row ][ colum ] = card;
61
62 } // end for
63
64 } // end function shuffle
65
O 2003 Prentice Hall, Inc.
All rights reserved.
. IAI 50
66 // deal cards in deck Outline
67 void deal ( const int wDeck[][ 13 ], const char *wrace[], . -
68 const char *wSuit[] )
69 { fig05_24.cpp
70 /1 for each of the 52 cards (40f4)
71 for (int card = 1; card <= 52; card++ )
72
73 /'l 1oop through rows of wbeck
74 for (int row= 0; row <= 3; rowt+ )
75
76 /1 1oop through colums of wDeck for current prawu
7 for (int colum = 0; colum <= 12; colu I
78 n
79 /1l if slot contains cur Causeeijllttfqetl)go?tpmleft
80 if ( wDeck[ row ][ Tolum ] == edard ) q Ul of 8
81 cout << setw( 5‘) << righk << wFage[ colu BteS
82 << " of << setw( 8 ) << |eft
83 << WSuit[ row ]
84 << (card %2 == 07?2 '\n : "\t" );
85
86 } I/ end if
87
88 } // end function deal

O 2003 Prentice Hall, Inc.
All rights reserved.




Ni ne
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[al

= Qutline
™ ‘

fig05_24.cpp
output (1 of 1)

O 2003 Prentice Hall, Inc.
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5.11 Function Pointers

» Pointersto functions

— Contain address of function

— Similar to how array name is address of first element
— Function name is starting address of code that defines function

 Function pointers can be

— Passed to functions

Returned from functions
Stored in arrays
Assigned to other function pointers

52
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5.11 Function Pointers

 Cadling functions using pointers
— Assume parameter:
e bool ( *conpare ) ( int, int )
— Execute function with either
e ( *conpare ) ( intl, int2)
— Dereference pointer to function to execute
OR
e compare( intl, int2)
— Could be confusing

e User may think conpar e name of actual functionin
program

O 2003 Prentice Hall, Inc. All rights reserved. = =
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1 // Fig. 5.25: fig05_25.cpp — Outline

2 /] Muiltipurpose sorting programusing function pointers. ﬂ

3 #include <iostrean>

g using std::cout ; fi905_25'Cpp

6 using std::cinm (1 of 5)

7 using std::endl ;

8

9 #include <ionanip>

10 . -

11 using std::setw; / Parameter is pointer to

12 function that receivestwo

13 // prototypes N integer parameters and

14 void bubble( int [], const int, bool (*)( int, int ) );returmnsbool resylt |

15 void swap( int * const, int * const );

16 bool ascending( int, int );

17 bool descending( int, int );

18

19 int main()

20 {

21 const int arraySize = 10;

22 int order;

23 int counter;

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

25

O 2003 Prentice Hall, Inc.
All rights reserved.
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26 cout << "Enter 1 to sort in ascending order,\n" = OUtline
27 << "Enter 2 to sort in descending order: "; m E—
28 cin >> order;
29 cout << "\nData itenms in original order\n"; fi905_25.cpp
» . (20 5)
31 /1 output original array
32 for ( counter = 0; counter < arraySize; counter++ )
88 cout << setw( 4 ) << a[ counter ];
34
85 /1 sort array in ascending order; pass function ascending
36 /1 as an argument to specify ascending sorting order
37 if (order == 1) {
38 bubbl e( a, arraySize, ascending );
39 cout << "\nData items in ascending order\n";
40 }
41
42 /'l sort array in descending order; pass function descending
43 /'l as an agrument to specify descending sorting order
44 el se {
45 bubbl e( a, arraySize, descending );
46 cout << "\nData itenms in descending order\n";
47 }
48
O 2003 Prentice Hall, Inc.
All rights reserved.
49 /| output sorted array IAI Outline 56
50 for ( counter = 0; counter < arraySize; counter++ ) . -
51 cout << setw( 4 ) << a[ counter ];
2 fig05_25.cpp
68 cout << endl ; =
o (30of 5)
55 return 0; // indicates successful termnation
56
57 } // end main
58 . -
59 // multipurpose bubble sort; parane conpare |sp0|n}erto
60 // the conparison function th et erni nes function that receives two
61 void bubble( int work[], cofst int size, integer parameters and
62 bool (*conp%rwmms-beel—r—e&l“.—
63 {
64 /1 1oop to control passes
65 for ( int pass = 1; pass < size; pass++m
66
2; i/ Ioop to contr(jl Tlunber call passedfunction
or ( int count = O; S|
69 conpar e; dereference
70 /1 if adjacent elenents aremugmﬁ-_
71 if ( (*conpare)( work[ count ], work[ count + 1] ) )
72 swap( &work[ count ], &wrk[ count + 1] );

O 2003 Prentice Hall, Inc.
All rights reserved.




73

74 '} |/ end function bubble

75

76 /! swap values at nenory l|ocations to which

77 |/ elementlPtr and el enent2Ptr point

78 void swap( int * const element1Ptr, int * const el ement2Ptr )

79 {

80 int hold = *el enent 1Ptr;

81 *el ement 1Ptr = *el enent 2Ptr;
82 *el ement 2Ptr = hol d;

83

84 } // end function swap

85

86 // determ ne whether elenents are out of order
87 [/ for an ascending order sort
88 bool ascending( int a, int b))

89 {

90 return b < a; Il swap if b is less than a
91

92 } // end function ascending

93

E 57

= Qutline
™ ‘

fig05_25.cpp
(40f5)

O 2003 Prentice Hall, Inc.
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94 // determ ne whether elenents are out of order

95 // for a descending order sort

96 bool descending( int a, int b)

97 {

98 return b > a; /Il swap if b is greater than a
99

100 } // end function descendi ng

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

Data itens in original order

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

2 4 6 8 10 12 37 45 68 89

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

Data itens in original order

2 6 4 8 10 12 89 68 45 37
Data itenms in descendi ng order

89 68 45 37 12 10 8 6 4 2

—
1Al _ 58
fig05_25.cpp
(50f5)

fig05_25.cpp
output (1 0of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.
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5.11 Function Pointers

» Arrays of pointersto functions
— Menu-driven systems
— Pointers to each function stored in array of pointers to
functions
« All functions must have same return type and same parameter
types
— Menu choice - subscript into array of function pointers

O 2003 Prentice Hall, Inc. All rights reserved. = =
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/1 Fig. 5.26: fig05_26.cpp O tl 60
/| Denpbnstrating an array of pointers to functions. Luting

#i ncl ude <i ostrean>

fig05_26.cpp

using std:: cout ; (10of 3
using std::cin;

using std::endl ;

© O ~NO Uh WN R

/1 function prototypes
void functionl( int );
void function2( int );
void function3( int );

PR
N P O

13

14 int main()

15 {

16 /1 initialize array of 3
17 /'l take an int argunent ‘and return void
18 void (*f[ 31)( int ) ={ functionl, function2, function3 };
19

20 int choice;

21

22 cout << "Enter a nunber between 0 and 2, 3 to end: ";

23 cin >> choi ce;

24

Array initialized with names
of three functions; function

O 2003 Prentice Hall, Inc.
All rights reserved.




/| process user's choice
while ( choice >= 0 && choice < 3 ) {

/'l invoke function at |ocation choice in array f
/'l and pass choice as an argunent
(*f[ choice ])( choice );

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

cin >> choi ce;

Call chosen function by
dereferencing corresponding

36 cout << "Program execution conpl elementinarray.

38 return 0; // indicates successful termnation
39

40 } // end nmain

41

42 void functionl( int a )

43 {

44 cout << "You entered " << a

45 << " so functionl was called\n\n";
46

47 '} /1 end functionl

48

[al

= Qutline
™ ‘

fig05_26.cpp
(20f 3)

O 2003 Prentice Hall, Inc.
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49 void function2( int b))

50 {

51 cout << "You entered " << b

52 << " so function2 was called\n\n";
53

54 } // end function2

55

56 void function3( int c )

57 {

58 cout << "You entered " << c

59 << " so function3 was called\n\n";
60

61 } // end function3

Enter a nunber between 0 and 2, 3 to end: 0O
You entered 0 so functionl was cal |l ed

Enter a nunber between 0 and 2, 3 to end: 1
You entered 1 so function2 was cal |l ed

Enter a nunber between 0 and 2, 3 to end: 2
You entered 2 so function3 was called

Enter a nunber between 0 and 2, 3 to end: 3
Program execution conpl et ed.

1Al

QOutline
fig05_26.cpp
(30f3)

fig05_26.cpp
output (1 0of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.

62




5.12.1 Fundamentals of Characters and
Strings

 Character constant
— Integer value represented as character in single quotes
— ' z' isinteger value of z

+ 122inASCII
» String
— Series of characters treated as single unit
— Caninclude letters, digits, special characters +,-,* ...
— String litera (string constants)
» Enclosed in double quotes, for example:
"1 like C++"

— Array of characters, ends with null character ' \ 0
— String is constant pointer
« Pointer to string’ sfirst character
— Likearrays

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.12.1 Fundamentals of Characters and

Strings
* String assignment
— Character array
e char color[] = "blue";

— Creates 5 elementchar array col or
¢ last elementis' \ 0
— Vaiable of typechar *
e char *colorPtr = "blue";
— Createspointercol or Pt r toletter b instring“ bl ue”
e “bl ue” somewhere in memory

— Alternative for character array
e char color[] ={ ‘b, “1I", *u, ‘e, “\0O

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |
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5.12.1 Fundamentals of Characters and
Strings
* Reading strings
— Assigninput to character array wor d[ 20 ]
cin >> word
» Reads characters until whitespace or EOF
« String could exceed array size
cin > setw( 20 ) >> word;

* Reads 19 characters (spacereserved for' \ 0" )

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.12.1 Fundamentals of Characters and
Strings

e« cin.getline
— Read line of text
—cin.getline( array, size, delimter );
— Copiesinput into specified ar r ay until either
* Onelessthansi ze isreached
e del i m ter character isinput
— Example
char sentence[ 80 ];
cin.getline( sentence, 80, '\n' );

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |
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5.12.2 String Manipulation Functions of the
String-handling Library
 String handling library <cst ri ng> provides

functionsto
— Manipulate string data
— Compare strings

— Search strings for characters and other strings
— Tokenize strings (separate strings into logical pieces)

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.12.2 String Manipulation Functions of the
String-handling Library

char *strcpy( char *sl1, const Copiesthestring s2 into the character

char *s? ): array-s1—Fhevaltue ofs1-isreturnes:

char *strncpy( char *sl1, const Copies at most n characters of the string s 2

char *s2, size t n); into the character array s 1. Thevalueof sl is
ratienad]

char *strcat( char *sl1, const Appendsthe string s2 tothestrings 1. The

char *s2 ); first character of s2 overwritestheterminating
null character of s1. Thevalueofs1is
ratienad]

char *strncat( char *sl1, const Appends at mostn characters of string s2 to

char *s2, size t n);

string s1. Thefirst character of s 2 overwrites
the terminating null character of s 1. Thevalue
of s1 isreturned.

int strcnp( const char *sli,
const char *s2 );

Comparesthestrings 1 withthestrings 2. The
function returns avalue of zero, lessthan zero
or grester than zero if s1 isequal to, lessthan
or greater than s2, respectively.

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |
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5.12.2 String Manipulation Functions of the
String-handling Library

int strncnp( const char *sl1, const [ Comparesupton charactersof the string
char *s2, size_t n); s1 withthestring s 2. Thefunction returns
zero, lessthan zero or greater than zero if
s1 isegual to, lessthan or greater thans 2,

respectively.
char *strtok( char *sl1, const char | A sequenceof calstostrtok bresks
*s2 ), string s1 into“tokens’—logical pieces

such aswordsin aline of text—delimited
by characters contained in string s 2. The
first call containss1 asthefirst argument,
and subsequent callsto continue tokenizing
the same string contain NULL as the first
argument. A pointer to the current to-ken is
returned by each call. If there are no more
tokenswhen the functionis called, NULL is
returned.

size_t strlen( const char *s ); Determinesthelength of strings. The
number of characters preceding the
terminating null character is returned.

O 2003 Prentice Hall, Inc. All rights reserved. = =
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5.12.2 String Manipulation Functions of the
String-handling Library

» Copying strings
— char *strcpy( char *sl1, const char *s2 )
« Copies second argument into first argument

— First argument must be large enough to store string and
terminating null character

— char *strncpy( char *sl1, const char *s2,
size_t n)
» Specifies number of characters to be copied from string into
array
« Does not necessarily copy terminating null character

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |
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1 // Fig. 5.28: fig05_28.cpp H

2 /] Using strcpy and strncpy. E OL'IHE\

3 #include <iostrean>

4 .

5 using std::cout; <cstri ng> contains fI905_28.Cpp

6 wusing std::end ; prototypesforst r cpy and (1of2)

7 strncpy.

8 #include <cstri ng>‘ /1l prototypes for strcpy and strncpy

9

10 int main()

1 {

ﬁ 2::; ;{]2; 1 ;Happy Birthday o X F:opy entire string in array x

14 char z[ 151; into arrayy .

15

16 strepy( y, X );A// copy contents of x intoy

17

18 cout << "The string in array x is: " )

19 << "\ nThe strigng in arBr/ay v Copy first 14 characters o

20 Append terminating null that

21 /'l copy first 14 chara character.

22 strncpy( z, x, 14 ).~/ does not cop[TEIMIMAINg MU Craracter.

23 z[ 14 ] ='\0"; 4 /'l append '\0' to z's contents

24

25 cout << "The string in array z is: << z << endl;
O 2003 Prentice Hall, Inc.
All rights reserved.
[Al

26 E O sl 72

27 return 0; // indicates successful termnation

28

29 } // end main

The string in array x is:
The string in array y is:
The string in array z is:

Happy Birthday to You
Happy Birthday t
Happy Birthday 4

Copiedfirst 14 characters

ou 4

lushgstrrepy— |

fig05_28.cpp
output (1 0of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.
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5.12.2 String Manipulation Functions of the

String-handling Library
» Concatenating strings

— char *strcat( char *sl1, const char *s2 )

« Appends second argument to first argument

 First character of second argument replaces null character

terminating first argument

« Ensure first argument large enough to store concatenated result

and null character

— char *strncat( char *sl1, const char *s2,

size_t n)

« Appends specified number of characters from second argument

to first argument
* Appends terminating null character to result

O 2003 Prentice Hall, Inc. All rights reserved. = =
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1 // Fig. 5.29: fig05_29.cpp . 74
2 /] Using strcat and_strncat. Qutline
3 #include <iostrean>

4 .

5 using std::cout; <cstri ng> contains flgOS_ZQ'Cpp

BRI g p— prototypesforst r cat and (Lof2)

7 StrReat—

8 #include <cstri ng>‘ /| prototypes for strcat and strncat

9

10 int main()

1 {

12 char s1[ 20 ] = "Happy ";

13 char s2[] = "New Year ";

14 char s3[ 40] = "";

15

16 cout << "sl = << sl << "\ns2 = " << s2;

17 4

18 strcat( sl1, s2 ); // concatenate s2 to sl

19

20 cout << "\n\nAfter strcat(s1l,

21 << "\ns2 = vyAppmdfirs6chamtersof

22 s1tos3-

23 /'l concatenate first 6 characters of sl to s3

24 strncat ( s3, 51,‘6 ); /Il places '\0' after last character

25

O 2003 Prentice Hall, Inc.
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26 cout << "\n\nAfter strncat E H

2 =< "\”SMADPG’U sltos3. E Outline

28

29 strcat( s3, Asl ); // concatenate sl to s3 figOS 29.Cpp
30 cout << "\n\nAfter strcat(s3, sl):\nsl =" << sl (2 sz)

31 << "\ns3 = " << s3 << endl;

32 .

88 return 0; // indicates successful term nation f|905_29-cpp
34 output (1 of 1)

35 } // 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

O 2003 Prentice Hall, Inc.
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5.12.2 String Manipulation Functions of the
String-handling Library

o Comparing strings
— Characters represented as numeric codes
 Strings compared using numeric codes
— Character codes/ character sets
+ ASCII

— “American Standard Code for Information Interchage’
« EBCDIC
— “Extended Binary Coded Decimal Interchange Code”

O 2003 Prentice Hall, Inc. All rights reserved. [ ] |




5.12.2 String Manipulation Functions of the
String-handling Library

» Comparing strings
—int strcnp( const char *sl1, const char
*s2 )
» Compares character by character
¢ Returns
— Zeroif strings equal
— Negative valueif first string less than second string
— Positive valueif first string greater than second string
—int strncnp( const char *si,
const char *s2, size t n)

« Compares up to specified number of characters
« Stops comparing if reaches null character in one of arguments

O 2003 Prentice Hall, Inc. All rights reserved. = =
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Fig. 5.30: fig05_30.cpp — out"ne
/'l Using strcnp and strncnp.

#i ncl ude <i ostrean>

fig05_30.cpp
(1of2)

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

#i ncl ude <i omani p> <cstri ng> contains
1 @) Sk e prototypesforst r cnp and
StrACHp-

#i ncl ude <cstri:g> /'l prototypes for strcnp and strncnp
int main()
{
char *s1 = "Happy New Year";
char *s2 = "Happy New Year";
char *s3 = "Happy Hol i days"; /|
= o1 cecdsd
cout << "sl =" << sl << "\ns2 = " <<
<< "\ns3 = " << s3 << "\n\ ngACnp(sT,
<< setw( 2 ) << strcnpf-s1, s2 ) 4
<< "\nstrcnp(si, S3)A: << setw( 2)

<< strenp( sl, s3 ) << "\nstrcnp(s2
<< setw( 2 ) << strcnp( s3, sl );4
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* I E outine
27 cout << "\n\nstrncnp(si, s - ~<|g Comp;arfgp to 7 characters of ﬁl I—
28 << strncnp( s1, s3, ﬁA < "\nstr slan

29 << setw( 2 ) << strncnp( sl, s3, Z Compare up to 7 characters of 5 30.cpp
30 << "\nstrncnp(s3, si1, 7) =" s3andsl. P~

A (= 2)
31 << setw( 2 ) << strncnp( s3, sl, 7 ) << endl;
32 .
88 return 0; // indicates successful term nation f|905_30-cpp
34 output (1 of 1)

35 } // end main

sl = Happy New Year
s2 = Happy New Year
s3 = Happy Hol i days

strenp(sl, s2) 0
strcnp(sl, s3)

strenp(s3, sil)

=1

strncnp(sl, s3, 6) = 0
strncnp(sl, s3, 7) = 1
strncnp(s3, s1, 7) =-1
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5.12.2 String Manipulation Functions of the
String-handling Library

» Tokenizing

— Breaking strings into tokens, separated by delimiting
characters

— Tokens usualy logical units, such aswords (separated by
spaces)

—"This is ny string" has4word tokens (separated
by spaces)

— char *strtok( char *sl1, const char *s2 )

* Multiple callsrequired

— First call contains two arguments, string to be tokenized
and string containing delimiting characters

* Finds next delimiting character and replaces with null
character

— Subsequent calls continue tokenizing
 Call with first argument NULL
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1 // Fig. 5.31: fig05_31.cpp OUtline
2 // Using strtok. m I—
3 #include <iostrean>
4 fi
; ! ig05_31.c
5 using std::cout; <cstri ng> contans (]:quE) PP
6 wusing std::end ; prototypeforstrt ok.
7
8 #include <cstri ng>‘// prototype for strtok
9
10 int main()
1 {
12 char sentence[] = "This is a sentence with 7 tokens";
13 char *tokenPtr;
14
15 cout << "The string to be token{_, )
16 << "\n\nThe tokens ar First (_:a”_tOSt rtok beglns
17 tokenization.
18 /'l begin tokeni zgiAOn of sentence
19 t okenPtr = slrt&( sent ence, )
20
O 2003 Prentice Hall, Inc.
All rights reserved.
_ - _ 1Al 82
21 /1 continue tokenizing sentence until tokenPtr becones NULL Outline
22 while ( tokenPtr !'= NULL ) { . ]
23 cout << tokenPtr << '\n';
24 tokenPtr = strtok( N "); I/ get next token figOS 31 cpp
25 v >
20f 2
26 } /1 end while ( )
27
28 cout << "\nAfter strtok, sentence = " < SU uentcall_sto strtok
20 withNULL asfirst argument
30 return 0; // indicates successful term g
31
32 } // end main
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The string to be tokenized is:
This is a sentence with 7 tokens

The tokens are:

Thi s

is

a
sentence
with

7

t okens

After strtok, sentence = This

E 83

E Outline
fig05_31.cpp

output (1 of 1)
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5.12.2 String Manipulation Functions of the

String-handling Library

» Determining string lengths
— size_t strlen( const char *s )
« Returns number of charactersin string

— Terminating null character not included in length
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1 // Fig. 5.32: fig05_32.cpp

2 /] Using strlen.

3 #include <iostrean>

4

5 using std::cout; <cstri ng> contains
6 wusing std::end ; prototypeforstrl en.
7

8 #include <cstri ng>‘// prototype for strlen

9

10 int main()

1 {

12 char *stringl = "abcdef ghij kl mopqr st uvwxyz";
13 char *string2 = "four";

14 char *string3 = "Boston";

15

16 cout << "The length of \"" << stringl

17 << "\" is " << strlen( stringl )

18 << "\nThe length of \"" << string2

19 << "\" is " << strlen( string2 )

20 << "\ nThe length of \"" << strin

21 << "\" is " << strlen( string3 A << endl;
22

23 return 0; // indicates successful termnation
24

25 } // end main
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= Qutline

4

fig05_32.cpp
(1of 1)

Using st r | ento determine
length of strings.
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The | ength of
The |l ength of "four" is 4
The | ength of

"abcdef ghi j kl mopqgr st uvwxyz" is 26

" Bost on"

is 6

86

1A]
. Outline

fig05_32.cpp
output (1 of 1)
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