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* argvl.c

* Conmputer Science 50
* David J. Mal an

* Prints command-|ine argunents, one per line.

* Denonstrates use of argv.
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#i ncl ude <stdio. h>

int

mai n(int argc, char *argv[])

{
/1 print argunents
printf("\n");
for (int i =0; i < argc; i++)

printf("%\n", argv[i]);

printf("\n");
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* bar.c

* Conmputer Science 50
* David J. Mal an

* Offers opportunities to play with pointers with GDB.

***************************************************************************/

#i ncl ude <stdi o. h>

int foo(int n);
void bar(int m;

int
mai n(voi d)
{
int a;
char * s = "hello, world";
printf("%\n", &s[7]);
a = b5;
foo(a);
return O;
}
int
foo(int n)
{
int b;
b =n;
b *= 2;
bar (b) ;
return b;
}
voi d
bar(int m
{
printf("H, I'mbar!\n");

}
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*

*

*

*

*

*

*

*
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conparel.c

Conput er Sci ence 50
David J. Mal an

Tries (and fails) to conpare two strings.

Denonstrates strings as pointers to arrays.

#i ncl ude <cs50. h>
#i ncl ude <stdio. h>

int

mai n(voi d)

{

/'l get line of text
printf("Say sonething: ");
string s1 = GetString();

/1 get another line of text
printf("Say sonething: ");
string s2 = GetString();

/1 try (and fail) to conpare strings
T (sl == s2)

printf("You typed the sanme thing!\n");
el se

printf("You typed different things!\n");
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* conpare2.c

* Conmputer Science 50
* David J. Mal an

* Conpares two strings.

* Denonstrates strings as pointers to arrays
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#i ncl ude <cs50. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>

int

mai n(voi d)

{
/1 get line of text
printf("Say sonething: ");
char *s1 = GetString()

/'l get another |ine of text
printf("Say sonething: ");
char *s2 = GetString()

/'l try to conpare strings
If (sl != NULL && s2 != NULL)

{
T (stremp(sl, s2) == 0)
printf("You typed the sanme thing!\n")
el se
printf("You typed different things!\n")
}
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* copyl.c

*

* Conputer Science 50
* David J. Ml an

*

* Tries and fails to copy two strings.
*

* Denonstrates strings as pointers to arrays.
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#i ncl ude <cs50. h>

#i ncl ude <ctype. h>
#i ncl ude <stdio. h>
#include <stdlib. h>
#i ncl ude <string. h>

int
mai n(voi d)
{
/'l get line of text
printf("Say sonething: ");
char *s1 = GetString();
if (sl == NULL)
return 1;

/'l try (and fail) to copy string
char *s2 = s1

/'l change "copy"
printf("Capitalizing copy...\n")
it (strlen(s2) > 0)

s2[ 0] = toupper(s2[0])

/1 print original and "copy"
printf("Original: %\n", si)
printf("Copy: %s\n", s2)

/'l free nmenory
free(sl)
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* copy2.c

* Conmputer Science 50
* David J. Mal an

* Copies a string.

* Denonstrates strings as pointers to arrays.
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#i ncl ude <cs50. h>

#i ncl ude <ctype. h>
#i ncl ude <stdio. h>
#include <stdlib. h>
#i ncl ude <string. h>

int
mai n(voi d)

{

/'l get line of text

printf("Say soneth

char *sl1 = GetStri

T (sl == NULL)
return 1;

/1 allocate enough space for copy
char *s2 = malloc((strlen(sl) + 1)

if (s2 == NULL)
return 1;

/'l copy string
int n = strlen(sl)

for (int i =0; i
s2[i] = si[i];
s2[n] = "\0";

/'l change copy

printf("Capitalizing copy...\n");

ing:
ng();

< n; i++)

If (strlen(s2) > 0)
s2[ 0] = toupper(s2[0]);

/1 print original
printf("Oiginal:
printf (" Copy:

/'l free nenory

and copy
%s\n", sl);
%\ n", s2);

* sizeof (char));
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49. free(sl);
50. free(s2);
51. }
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*

#
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CS50 Library 3.0
https://manual . cs50. net/ Li brary

A enn Hol | oway <hol | oway @ecs. harvard. edu>
David J. Mal an <mal an@ar vard. edu>

Based on Eric Roberts' genlib.c and sinpio.c.

Creative Commons Attribution-NonComerci al - ShareAli ke 3.0 Unported License
http://creativecomons. org/licenses/by-nc-sa/ 3.0/
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ncl ude <stdio. h>
nclude <stdlib. h>
ncl ude <string. h>

ncl ude "cs50. h"

Reads a line of text fromstandard i nput and returns the equival ent
char; if text does not represent a char, user is pronpted to retry
Leading and trailing whitespace is ignored. |If line can't be read
returns CHAR_NAX.

/

char
Get Char (voi d)

{

/1 try to get a char from user
while (true)
{
/1 get line of text, returning CHAR MAX on failure
string line = GetString();
it (line == NULL)
return CHAR_MAX

/'l return a char if only a char (possibly with
/'l 1eading and/or trailing whitespace) was provided
char c1, c2

if (sscanf(line, " % %", &cl, &c2) == 1)
{
free(line)
return ci,;
}
el se
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free(line);
printf("Retry: ");

* Reads a line of text fromstandard input and returns the equival ent
* doubl e as precisely as possible; if text does not represent a

* double, user is pronpted to retry. Leading and trailing whitespace
* is ignored. For sinplicity, overflow and underfl ow are not detected.
* |If line can't be read, returns DBL_MAX.

*/

doubl e
Get Doubl e( voi d)
{
/1 try to get a double from user
while (true)
{
/1 get line of text, returning DBL_MAX on failure
string line = GetString();
it (line == NULL)
return DBL_MAX;

/1 return a double if only a double (possibly with
/1 leading and/or trailing whitespace) was provided
doubl e d; char c;
if (sscanf(line, " %f %", &, &c) == 1)
{

free(line);

return d;

}

el se

{
free(line);
printf("Retry: ");

/*

* Reads a line of text fromstandard input and returns the equival ent

* float as precisely as possible; if text does not represent a float,

* user is pronpted to retry. Leading and trailing whitespace is ignored.
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* For sinplicity, overflow and underflow are not detected. |If line can't
* be read, returns FLT_MAX.
*/
f1 oat
Cet Fl oat (voi d)
{
/1 try to get a float from user
while (true)
{
/1 get line of text, returning FLT_MAX on failure
string line = GetString();
it (line == NULL)
return FLT_MAX;
/Il return a float if only a float (possibly with
/'l 1eading and/or trailing whitespace) was provided
char c; float f;
if (sscanf(line, " % %", &, &) == 1)
{
free(line);
return f;
}
el se
{
free(line);
printf("Retry: ");
}
}
}
/*

* Reads a line of text fromstandard input and returns it as an
* int in the range of [-2731 + 1, 2731 - 2], if possible; if text

* does not represent such an int, user is pronpted to retry. Leading
* and trailing whitespace is ignored. For sinplicity, overflowis not

* detected. |If line can't be read, returns | NT_MAX
*/
int
Get I nt (void)
{
/1l try to get an int from user
while (true)
{

/1 get line of text, returning INT_MAX on failure
string line = GetString();
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it (line == NULL)
return | NT_MAX;

/'l return an int if only an int (possibly with
/'l 1eading and/or trailing whitespace) was provided
int n; char c;

if (sscanf(line, " % %", &n, &c) == 1)
{
free(line);
return n;
}
el se
{
free(line);
printf("Retry: ");
}
}
}
/*
* Reads a line of text fromstandard input and returns an equival ent
* long long in the range [-2763 + 1, 27"63 - 2], if possible; if text
* does not represent such a long long, user is pronpted to retry.
* Leading and trailing whitespace is ignored. For sinplicity, overflow
* is not detected. |If line can't be read, returns LLONG MAX
*/
long | ong

Get LongLong( voi d)

{

/1l try to get a long long from user
while (true)
{
/1 get line of text, returning LLONG MAX on failure
string line = GetString();
it (line == NULL)
return LLONG_MAX;

/'l return a long long if only a long long (possibly with
/1 1eading and/or trailing whitespace) was provided
long long n; char c;

if (sscanf(line, " %Ild %", &, &c) == 1)
{
free(line);
return n;
}
el se
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free
prin

(line);
tf("Retry: ");

Reads a line of text fromstandard input and returns it as a
string (char *), sans trailing new
inputs only "\n", returns "" not NULL.) Returns NULL

user

upon error or

and trailing whitespace is not

* (via malloc);

*/

string
Get String(void)

{

ine character. (Ergo, if

no i nput whatsoever (i.e., just EOF). Leading

nmenory nust be freed

/'l growabl e buffer for chars
string buffer = NULL;

/'l capacity of buffer
unsi gned int capacity = 0;

ignored. Stores string on heap

by caller to avoid | eak.

/'l nunber of chars actually in buffer
unsigned int n = 0;

&& ¢ | = EOF)

/1 character read or ECF

int c;

/1 iteratively get chars from standard input
while ((c = fgetc(stdin)) 1= "\n'

{

/'l grow buffer if necessary
if (n+ 1 > capacity)

{

/I d
ifo(

eterm ne new capacity:
capacity == 0)
capacity = 32;

start at 32 then double

else i f (capacity <= (U NT_MAX / 2))

el se

{

capacity *= 2;

free(buffer);
return NULL;



| ectures/5/src/cs50.c

241.
242.
243.
244,
245,
246.
247.
248.
249.
250.
251.
252.
253.
254,
255.
256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.

/'l extend buffer's capacity
string temp = realloc(buffer, capacity * sizeof(char));

if (temp == NULL)
{
free(buffer);
return NULL;
}
buffer = tenp;
}

/| append current character to buffer

buffer[n++] = c;

}

/1 return NULL if user provided no input

iIf (n==0 & c == EOF)
return NULL;

/1 minimze buffer

string mnimal = malloc((n + 1)
n);

strncpy(m nimal, buffer,
free(buffer);

/1 terminate string
mniml[n ="'\0";

/1 return string
return mnimal;

* sizeof (char));
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* pointers.c

* Conmputer Science 50
* David J. Mal an

* Prints a given string one character per Iline.

* Denpnstrates pointer arithnetic
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#i ncl ude <cs50. h>

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

int
mai n(voi d)
{
/'l get line of text
char *s = GetString()
i f (s == NULL)
return 1;

/1 print string, one character per line
for (int i =0, n=strlen(s); i <n; i++)
printf("%\n", *(s+i))

/'l free string
free(s)



| ectures/5/src/scanfl.c

NNNRPRPRRPRPRRERRRERP R
NP OOWOWOWNO®ONWNERO

© XN OEWNE

AR R R R E R R R R R EEE R EEE R R R R R

* scanfl.c

* Conmputer Science 50
* David J. Mal an

* Reads a nunber fromthe user into an int.

* Denonstrates scanf and address-of operator.
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#i ncl ude <stdio. h>

int
mai n(voi d)
{
int x;
printf("Nunber please: ");
scanf ("%", &x);
printf("Thanks for the %!\n", x);
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* scanf2.c

* Conmputer Science 50
* David J. Mal an

* Reads a string fromthe user into nenory it shouldn't.

* Denonstrates possible attack!
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#i ncl ude <stdio. h>

int
mai n(voi d)
{
char *buffer;
printf("String please: ");
scanf ("%", buffer);
printf("Thanks for the \"%\"!\n"

buffer);
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* scanf3.c

* Conmputer Science 50
* David J. Mal an

* Reads a string fromthe user into an array (dangerously).

* Denpnstrates potential buffer overflow
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#i ncl ude <stdio. h>

int
mai n(voi d)
{
char buffer[16];
printf("String please: ");
scanf ("%", buffer);
printf("Thanks for the \"%\"!\n", buffer);
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* structs.h

*

* Conmputer Science 50

* David J. Ml an

*

* Defines a student for structs{1,2}.c.
***************************************************************************/

/1 structure representing a student

t ypedef
{
int
char
char

}

student;

struct

id;
*nane;
*house;
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* structsl.c

*

* Conput er

* Davi d

*

J

Sci ence 50

Mal an

* Denpbnstrates use of structs

~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k*****************************~k~k~k~k~k~k~k***********************/

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

#i ncl ude

<cs50. h>
<stdi o. h>
<stdlib. h>

<string. h>

"structs. h"

/'l class size
#defi ne STUDENTS 3

int
mai n(vo

{

/1 declare class

d)

student cl ass[ STUDENTS] ;

/'l popul ate class with user's input

for

{

}

/1 now print anyone in Mather

for

(int

= 0;

< STUDENTS;

printf("Student's ID ");
class[i].id = GetlInt();

printf("Student's nane

i ++)

")

class[i].name = GetString()

printf("Student's house
= CGetString();

class[i].house

printf("\n")

(int

= 0;

< STUDENTS;

")

I f (strcnp(class[i].house

printf("% is in Mather!\n\n"

/1 free nenory

for

(int

= 0;

< STUDENTS;

i++)

“Mather") == 0)

i ++)

class[i].nane);



| ectures/5/src/structsl.c

49.
50.
51.
52.
53.

free(class[i].nane);
free(class[i].house);
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* swap. c

* Conmputer Science 50
* David J. Mal an

* Swaps two vari abl es' val ues.

* Denpnstrates passing by reference.
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#i ncl ude <stdi o. h>

/1 function prototype
void swap(int *a, int *b);

int

mai n(voi d)

{
int x = 1;
inty =2;
printf("x is %\n", x);
printf("y is %l\n", vy);
printf("Swapping...\n");
swap(é&x, &y);
printf("Swapped!\n");
printf("x is %\n", x);
printf("y is %\n", vy);

}

/*

* Swap argunents' val ues.
*/

voi d
swap(int *a, int *b)
{
int tnmp = *a;
*a = *b:
*b = tnp;
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