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CSE1301
Computer Programming:
Lecture?2l
Character Strings

Topics

* Representation
 Declaration

* Index of achar inastring
* String operations

» Common mistakes

Representation

* Recall: Main memory
—contiguous array of cells
—each cell hasan address

Representation (cont)

» Recall: Variable declaration
—setsaside a“box” to contain avalue

Example; char ch;

ch = ‘B;
Ox1FFE OxAFAF 0Ox2000 0Ox2001 0Ox2002
TR etc
| | [ & | | |
ch 4

Representation (cont)

* String declaration
—sets aside anarray of cells
—each cell containsachar
—addressof first cell inthe array

Example; char nane[5];

Specifies number

of cells in the array

Representation (cont)

* String declaration
—setsaside anarray of cells
—each cell containsachar
—addressof first cell inthe array

Example; char nange[5];

r

nanme

is 0x2000
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Character Arraysvs Character Strings

A character string is achar array

¢ A character string must havetheterminating
character ' \ 0")

¢ Theterminating character allows scanf()
and printf() to handle character strings

Character Strings
Declaration 1;
char nane[5];
Declaration 2;
#defi ne MAXLENGTH 5

char nanme[ MAXLENGTH] ;

f k]
nane -- -

is 0x2000

0x2000 0x2004

String Input/Output

#i ncl ude <stdio. h>

) No ampersand (&)!
#defi ne MAXLENGTH 15

i nt main()
i
char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH] ;

scanf ("% %", stringl, string2);
printf("% %\n", stringl, string2);

return O;

}

Character String Declaration

Terminating Character:

¢ Marks the end of string
¢ Special char: *\0~”

e aka NUL (single L)

Declaration 1;

char npane[5] = *“

4

nane |

is 0x2000

10

Character String Declaration

Declaration 1;

char nane[5] = “Ann”;

Could have defined this as an array:

I char narme[5] ={"A,'n,'n,'\0};

11

Character String Declaration (cont)

Can store
at most4 letters,

Declaration 1; because of \0’

char nane[5] = “Ann”;
I 4 R |
hane L[ [aln[n]of | |
is Ox2000
0x2000 0x2004

12
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Character String Declaration (cont) Character String Declaration (cont)

Declaration 2; ﬂ Takes up an
— extra cell for ‘\0’ ; . [P ; "
char name[] = “Ann”; Declaration 3; ﬂ ﬂ Result is “undefined

char *pane = “Ann”; ifyothryto_modify
this string
T R |
are [T TAn[nlol ] N
I
—4 =N T
Ox2000 2003 name

14

:

Character String Declaration (cont) A Char inaString
Declaration 4 @ » Thesize of acharacter string isfixed
EE— * Character at positionindex
—string[index]
—first character hasindex O

char nane[];

String with arbitrary
length?

No! Will cause an error
“array size missing in
‘name’”

15

16

A Char in a String (cont) A Char in a String (cont)

0x3995 0x399C 0x3995 0x399C
nare | [Ifofnfnvol T T T T ] nare J{oR@nof [T [ ] ]
is 0x3995 is 0x3995

tn
char name[8] = “John”; char nane[8] = “John”;
int i = 2;

nane[2] = ‘X ;

printf(“Char at index % is %.\n", i printf (“Nanme: ’°/s\n", nane) ;

, nane[i]);

output: Char at index 2 is h-

17

18
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A Char in a String (cont)

0x3995 0x399C
TR i
is 0x3995
char nanme[8] = “John”;
nane[2] = ‘X ;

printf(“Nane: %\n”, nane);

19

String Operations

e #i ncl ude <string. h>
 Operdtions:
—Assignment: strcpy()
—Concatenation: st r cat ()
—Comparison: strcnp()
—Length: strlen()

« All relay on and maintain the NUL
termination of the strings.

String Operation: Assignment

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#define MAXLENGTH 100
i nt main()

char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH] ;

strcpy(stringl, “Hello Wwrld!");
strcpy(string2, stringl);

return 0;

}

stringl: <garbage>
string2: <garbage>
21

String Operation: Assignment (cont)

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#defi ne MAXLENGTH 100
int main()

char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH] ;

strcpy(stringl, “Hello Wrld!");
strcpy(string2, stringl);

return O;

= “Helllo World®™
<garbage>

String Operation: Assignment (cont)

#i ncl ude <stdio. h>
#i ncl ude <string. h>

#defi ne MAXLENGTH 100
i nt main()

char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH| ;

strepy(stringl, “Hello World!");
strcpy(string2, stringl);

return 0;

stringl: “Hello World!™

string2: “tHello World!™

% Incompatible types
Example;

char nanel[ 5]
char nane2[ 5]

nane2 = nanel;
<

“ ANN”
“Dave” :

Error: “LValue required __."

24
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-\‘Common Mistake 2:
¢ Not enough space

char nane[] = “Ann”;

strcpy(nane, “David’);

_ Aln]n Vo] ]
is Ox2000

0x2000 0x2003

25

-\- Common Mistake 2:
* Not enough space

char nane[] = “Ann”;

strcpy(name, “David’);

nere DlaJv]ifaftof | | [ |

is 0x2000

0x2000 0x2003
26

Caution 1:
Pointer Assignment

Example:
char *nanmel = “Ann”;
char *npanme2 = “Dave”;

nanme2 = nanel;

27

Caution 1:
Pointer Assignment

char *namel = “Ann”;

v Char *name2 = “Dave”;
E_M“m Alnfofvo] [ [ [ ] [ |
nanel

0x2000 0x2003
|a|v|e|\0| T 1 [ |
nane2

0x3990 0x3994

Caution 1:
Pointer Assignment

name2 = nanel;

°"2°°°A|n|n|\0| T T 17 1|

nanel

0x2000 N 0x2003

[ e

name2

0x3990 0x3994

Example: strassign.c
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#def i ne MAXLENGTH 5
int main()

(

char namel[ MAXLENGTH] = “Ann";
char name2[] = “Ann";
char *name3 = “John”;
char name4[ MAXLENGTH ;

printf(“\nBEFORE\ nnanel=%, nane2=%, name3=%",
nanel, nane2, nane3);

strcpy(namel, "Fred”);

strepy(name2, "Freg');

strcpy(nane4, nanel) ;

name3 = nane2;

printf(“\nAFTER\ nnamel=%, nane2=%, nane3=%, name4=%",
namel, nanme2, nane3, name4);

strcpy(nanel, "Jack”);

strcpy(name2, "Jint);

printf(“\nLAST\nnamel=%, nane2=%, nane3=%, nane4=%"
namel, nane2, nanme3, naned);

return O;
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String Operation: Concatenation

char stringl[ MAXLENGTH ;
char string2[ MAXLENGTH] ;

String Operation: Concatenation (cont)

char stringl[ MAXLENGTH ;
char string2[ MAXLENGTH] ;

strcpy(stringl,

strcpy(string2, “, Cruel ");

strcat(stringl,
strcat(stringl,
strcat(stringl,

“ Goodbye") ;

string2);
string2);
“World!™);

strcpy(stringl, “Goodbye”);
strcpy(string2, “, Cruel ");

strcat(stringl, string2);
strcat (stringl, string2);
strcat(stringl, “World!");

31

32

String Operation: Concatenation (cont)

char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH] ;

String Operation: Concatenation (cont)

char stringl[ MAXLENGTH] ;
char string2[ MAXLENGTH] ;

strcpy(stringl, “GCoodbye”);
strcpy(string2, “, Cruel ");

strcat(stringl, string2);
strcat(stringl, string2);
strcat(stringl, “wrld!");

strcpy(stringl,
strcpy(string2,

strcat(stringl,
strcat(stringl,
strcat(stringl,

“ Goodbye”) ;

“ auel ");

string2);
string2);
“Wworld!");

stringl: “Goodbye, Cruel , Cruel World!™

string2: “, Cruel ™

33 34
'\MCommon Mistake: .\- Common Mistake:
¢ Not enough space # Not enough space
char nane[5]; char nane[5];
strcpy(nane, “Ann"); strcpy(nane, “Ann”");
strcat (name, “ Smth”); strcat (name, “ Smth”);
name | fAlnfafio] | | [ [ [ | nare | fATn ] [Sfm]i [t [h 0]
is Ox2000 is Ox2000
0Ox2000 Ox2004 - 0Ox2000 0Ox2004 *
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String Operation: Comparison String Operation: Comparison (cont)
strcpy(stringl, “Apple”); strcpy(stringl, “Apple”);
strcpy(string2, “Wax"); strcpy(string2, “Wax");
if (strenp(stringl, string2) < 0) if (strcnp(stringl, string2) < 0)
(

printf(“% %\n", sf string2); printf(“% %\n", stringl, string2);

| |
0 ¢ Returns: .
printf(“% %\ negative if stringl < stringz X printf(“% %\n", string2, stringl);

zero if stringl == string2

AR ST ST

37 38

-\- Common Mistake: E Caution 1:
* Wrong Comparison Not a Boolean

strcpy(stringl, “Apple”); strcpy(stringl, “H Mni);
strcpy(string2, “Wax"); strcpy(string2, “H Mni);
Xif (stringl < string2) if ( strcnp(stringl, string2) )
{ i
printf(“% %\n”, stringl, string2); printf(“% and % are the sanme\n”,
stringl, string2);
el se }
(

printf(“% %\n”, string2, stringl);
Returns zero if the strings are the same.

39 40

String Operation: Length '\- Common Mistake:

# Not enough space

char stringl[100];
char nane[5];

strcpy(stringl, “Apple”);

strcpy(narme, “David”);

printf(“%\n”, strlen(stringl)); Don’t forget

the \0’

Number of char-s name |D|a|v|i|d|\0| | | |

before the "\0’ is 0x3990

" 0x3990 0x3994 »
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. Example: hello3.c
Character Strings as Parameters
#i ncl ude <stdio. h>
. #i ncl ude <string.h> int main()
 Strings asformal parameters are declared as #define NAVELEN 50 {
char user[ NAMVELEN] ;
char*orchar[] /* Print a sinple greeting to
. the user */ printf("wWo are you? ");
- EXamples _ scanf ("%s", user);
void Greet ( char* name ) (V°'d Greet ( char * name ) Greet (user);
void Geet ( char nane[] ) strcat(name, "! How are ya?"); print(ryeln®, user);
« They point to the first element of the string ' Sh o
(array of chars)
¢ Changesto the string inside the function
affect the actual string
43
Example: hello3.c (cont) Example: hello3.c (cont)
#include <stdio. h> #include <stdio. h>
#include <string. h> int main() #i nclude <string. h> int main()
#define NAMELEN 50 { #define NAMELEN 50 {
char user[ NAVELEN] ; char user[ NAMELEN] ;
/* Print a sinple greeting to /* Print a sinple greeting to
the user */ printf("who are you? "); the user */ printf("Who are you? ");
scanf ("%", user); scanf ("%", user);
void Greet ( char * nane ) Greet (user); void Greet ( char * nane ) Greet (user);
{ printf("%\n", user); { printf("%\n", user);
strcat(name, "! How are ya?"); strcat(name, "! How are ya?");
} return 0; } return 0;
} }
nare
Jake! How are ya?\0
46

Example: hello3.c (cont) Moreof scanf demystified

#i ncl ude <stdio. h>

#incl ude <string. h> int main()
#define NAMELEN 50 { e ampersand
_ _ ) char user [ NAMELEN] ; (&) n Slcanf int main()
/* Print a sinple greeting to with strings! {
the user */ printf("who are you? ");

char user[ NAVELEN] ;
scanf ("%", user);

void Greet ( char * nane ) Greet (user);

{ printf("wWo are you? ");

rintf("%\n", user); "o .
strcat(name, "! How are ya?"); P { ) ZC:';{((U!ZYS user);
! ) return 0; printf("%\n", user)

return 0
}
~Jake! How are ya?\0
47 48
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Summary

« A string isacontiguous array of chars

e Thestring identifier isthe address of the
first char inthe string

« Individual chars are accessed using the
str[index] notation

* Thereare C library functionsfor copying,
concatenating and comparing strings

49

Reading

» King

— Chapter 13 (except Section 13.6)
* Deitel and Deitel

— Chapter 8 (8.1-8.7)
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