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® More Strings

Today

® No Codelab this week




Strings
(recap)




char s[] = "This is a string\n";

Char‘ S[] ={ITI,IhI,IiI,ISI,I I)lj_l)lS , l,lal’

,|S|,ltl,Ir‘l,lil’lnl,lgljl\nl’l\el};

Ihl




C String Issues

® Strings don’t know how long they are

® Need to search for the "\0'

® Arrays don’t know how big they are

® Don’t know if a string will fit into a given char| ]




Printing Strings

® printf () has a %s conversion specifier

char messagel[] = "Hello everyone.\n";

printf(messagel); Hello everyone.

char message2[] = "50% Off!\n";
printf(message2); [yyfgmgj ??
printf("%s", message2); 50% Off!

char trouble[2] = "Hi";
printf("%s", trouble); P?

/ g .
[\' Vron ,3]




Never Use gets()!

® gets() is inherently unsafe

You are not allowed to use gets() on
assignments and tests




fgets()

char *fgets(char *s, int size, FILE *stream);

® Reads a single line of at most size -1
characters, keeps the "\n" (if room),adds "\@'

® The stream is where to read from, for us it’s
always stdin




char *fgets(char *s, int size, FILE *stream);

#define INPUT_LEN 5

char input[INPUT_LEN + 1];
fgets(input, INPUT_LEN + 1, stdin);
printf("%s\n", input);




int countNumSpaces(const char s[], int n)

{

int counter = 0;

for (int i = 9; i < n; i++) Slower
{ ° o 1 1
%f (s[i] == )
counter++; Wr'ong
}
}
) return counter;
%nt countNumSpaces(const char s[])
int counter = 0;
?or (int i = @; s[i] != "\@'; i++)
%f (s[i] == " ")
\ counter++;
}

return counter;




How many space characters are in this string?

: IHI

I_tl

Ihl

Ibl

o'




String Processing

® When you're reading characters from a string, you
don’t need the size of the array

® |nstead, you care about the location of the '\0'

® When you're writing characters to a string, you do
need the size of the array

S: lHI lil I\@l




string.h

The C string library

#include <string.h> (no -1 needed)

Provides a bunch of useful string operations

Works around some C limitations




char strl[MAX LEN + 1];
char str2[MAX_LEN + 1];

strl

"Hello"; [ Error J

stril {'H", e, '1',"'1", 0", "\@"}; [ Error ]

int a[4];
a = {ZJ 4, 6, 8}: [El'ﬁf@lr]

char str3[MAX LEN+1] = {'H', 'i', '"\@'};

strl = str3; [ Error ]




Strings
(not a recap)




char strl1[MAX LEN + 1]
char str2[MAX LEN + 1]

if (strl == str2)
printf("Same");
}

else

printf("Different");
¥

"Hello";
"Jello";

Str‘l: IHI Iel lll lll IOI

"\@'

Str‘z: IJI Iel Ill lll IOI

"\o'

Different




char strl1[MAX LEN + 1]
char str2[MAX LEN + 1]

if (strl == str2)

printf("Same");
}

else

printf("Different");
¥

str2[@] = 'H';

Str‘l: 1 1 1 1 1 1 1 1 1 1

str2:

"Hello";
"Jello";

"\@'

e’

Different




char strl1[MAX LEN + 1]
char str2[MAX LEN + 1]

if (strl == str2)

printf("Same");
}

else

printf("Different");
}

str2[@0] = 'H';
if (strl == str2)

printf("Same");
}

else

printf("Different");
}

Str‘l: 1 1 1 1 1 1 1 1 1 1

str2:

"Hello";
"Jello";

"\@'

e’

Different

Different




Equality

® You can use the comparison operators (== and ! =)
on any pointer

® They compare the arrows

int 1 = 4;

int j = 6;

int *p = &1i;

int *q = &7j;

bool b = (p == q);

false

—1>

—




Equality

® You can use the comparison operators (== and ! =)
on any pointer

® They compare the arrows

int 1 = 4;

int j = 6;

int *p = &1i;

int *q = &j;

bool b = (p == q); |false

Jj = 4;

—1>

—




Equality

® You can use the comparison operators (== and ! =)

on any pointer

® They compare the arrows

int 1 = 4;

—1>

int j = 6;

int *p = &1i;

int *q = &j;

bool b = (p == q); |false
J = 4;

b = (p == q); false

—




Equality

® You can use the comparison operators (== and ! =)
on any pointer

® They compare the arrows

int 1 = 4;

int j = 6;
int *p = &1i;
int *q = &j;
bool b = (p =
J = 4;

b = (p == q);
q = &i;

= q); |false

—1>

false




Equality

® You can use the comparison operators (== and ! =)

on any pointer

® They compare the arrows

int 1 = 4;

int j = 6;
int *p = &1i;
int *q = &j;
bool b = (p =
J = 4;

b = (p == q);
q = &i;

b = (p == q);

= q); |false

—1>

false

true




strlen()

strcpy()
strcat()

Many more

string.h




strlen()

igas int
for now chink of 1t 33

® Returns the length of s

3;;eff strlen(const char *s);

® The number of characters up to but not including '\@'

#define MAX_LEN 50

char strl[MAX LEN + 1] = "Hello";

int length = strlen(strl);
length = StPlen("");

5

0




Start at the first char in s
while (the current char is not \0)

{

Add one to our length
Move on to the next char

}

int my _strlen(const char *s)
int n = 0;
while (s[n] != '\@')

N++;

¥

return n;

20




string.h

® Most functions take char * params

® Can pass in an array
® Can pass in a pointer to an array
® Can pass in a literal

® Be careful if it's not a const char * param!

® Make sure it’s null terminated!

strlen(sl);
strlen(p);
strlen("Hello");

strlen(s2); [ Wrong ]

21

char sl1[] = "Hello";
char *p = s1;
char s2[] = {'A', 'B'};




strcpy ()

char *strcpy(char *sl1, const char *s2);

® Copies the string in s2 into s1

char strl[MAX_LEN + 1];
char str2[MAX LEN + 1] = "Hello";

strl = str2; [ Error ]

strcpy(strl, str2);

22




char *strcpy(char *sl1l, const char *s2);

“Copies the string in s2 into s1”

Formally, copies every character in s2 into s1,

up to and including the first \©

char strl[2 + 1];
char str2[MAX LEN + 1] = "Hello";

strcpy(strl, str2);

strl:

IHI

Ill

Ill IOI I\@I

23




strncpy ()

char *strncpy(char *s1, const char *s2, int n);

® Safer, but not completely safe

® Copies at most n characters from the string in
s2 into sl

char strl[2 + 1];
char str2[MAX LEN + 1] = "Hello";

strcpy(strl, str2); [VV*@mgj
strncpy(strl, str2, 2 + 1);

25




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strl:

str2:

26




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);

Str‘l: IHI Iel lll Ill IOI |\@l

str2:

26




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);
strncpy(str2, "Greetings", MAX_LEN + 1);

Str‘l: IHI Iel lll Ill IOI |\@l

Str‘Z: lGl lr‘l Iel lel ltl Iil |\@|

26




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);
strncpy(str2, "Greetings", MAX_LEN + 1);

Str‘l: IHI Iel lll Ill IOI |\@l

Str‘Z: IG| lr‘l Iel Ie| ltl Iil lnl

str2 is no longer a string

26




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);

strncpy(str2, "Greetings", MAX_LEN + 1);

Str‘l: IHI Iel lll

Ill IOI |\@|

Str‘Z: IGI lr‘l lel

Iel ltl Iil lnl lgl ISI I\@I

str2is no

onger a string

26




Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);
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Why Only “Safer’?

#define MAX_ LEN 6

char strl1[MAX LEN + 1];
char str2[MAX_LEN + 1];

strncpy(strl, "Hello", MAX LEN + 1);
strncpy(str2, "Greetings", MAX_LEN + 1);

str2[MAX LEN] = '\0';

Str‘l: IHI Iel lll Ill IOI |\@l

Str‘Z: IG| lr‘l Iel Ie| ltl Iil l\@l

str2 is no longer a string




Start at the first char of s2

while (the current char is not \@) |'H'|'i'['\@'

{

Copy that character to sl
Move on to the next char

J

Add a \0 at the current position in s1

void my strcpy(char *sl1, const char *s2)

{ int 1i;
for (i = 0@; s2[i] !'= "\@'; i++)
s1l[i] = s2[i];

sl[i] = "\@’';

27
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while (the current char is not \@) |'H'|'i'['\@'
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27




void my strcpy(char *s1, const char *s2)

{ int 1i;
for (i = 0; s2[i] != '"\@"'; i++)
s1l[i] = s2[i];

s1[i] = "\@';

28




void my_ strncpy(char *sl1l, const char *s2, int n)

{ int 1i;
for (i = 0; s2[i] != '"\@"'; i++)
s1l[i] = s2[i];

s1[i] = "\@';

29




void my_ strncpy(char *sl1l, const char *s2, int n)

{
int 1i;
for (i = @; s2[i] != '\@' && i < n; i++)

s1l[i] = s2[i];
s1[i] = "\@';

30




void my_ strncpy(char *sl1l, const char *s2, int n)

{ int 1i;
for (i = 0; s2[i] != '"\@' && 1 < n; i++)
s1[i] = s2[i];
%f (i < n)

s1[i] = "\@';

31




