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* bnp. h

* Conmputer Science 50
* Problem Set 5

* BWP-rel ated data types based on Mcrosoft's own.
***************************************************************************/

#i ncl ude <stdint.h>

* Common Data Types

* The data types in this section are essentially aliases for C C++
* primtive data types.

* Adapted fromhttp://nsdn. m crosoft.com en-us/Ilibrary/cc230309(PROT. 10) . aspx.

* See http://en.w ki pedia.org/wki/Stdint.h for nore on stdint. h.

typedef uint8_t BYTE;
typedef uint32_t DWORD,
typedef int32_t LONG
typedef uint16_t WORD;

/ *
* Bl TMAPFI LEHEADER

* The BI TMAPFI LEHEADER structure contains informati on about the type, size,
* and layout of a file that contains a DI B [device-independent bitnap].

* Adapted fromhttp://msdn. m crosoft.conm en-us/library/dd183374(VS. 85). aspx.
*/

typedef struct
{
WORD  bf Type;
DWORD bf Si ze;
WORD  bf Reservedl;
WORD  bf Reserved?2;
DWORD bfOFfBits;
} __attribute_ ((__packed_))
Bl TMAPFI LEHEADER;
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/*

*

*

*

*

*/

Bl TMAPI NFOHEADER

The BI TMAPI NFOHEADER structure contains information about the

di nensi ons and col or fornmat

Adapted from http://nmsdn. m crosoft.con en-us/|ibrary/dd183376(VS. 85). aspx.

typedef struct

{

}

DWORD bi Si ze;

LONG  bi Wdt h;

LONG  bi Hei ght;

WORD  bi Pl anes;

WORD  bi Bi t Count ;
DWORD  bi Conpr essi on;
DWORD bi Si zel nage;
LONG  bi XPel sPer Met er;
LONG  bi YPel sPer Meter;
DWORD bi C r Used;

DWORD bi drlnportant;

_attribute_ ((__packed_)))

Bl TMAPI NFOHEADER,;

RGBTRI PLE

of a DI B [device-independent bitnmap].

This structure describes a color consisting of relative intensities of

red,

green, and bl ue.

Adapted from http://msdn. m crosoft.com en-us/|ibrary/aa922590. aspx.

typedef struct

{

} __attribute__((__packed_))

BYTE
BYTE
BYTE

r gbt Bl ue;
rgbt Green;
r gbt Red;

RGBTRI PLE;
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* listl
*

* Conpu
* Davi d

*

* Denonstrates a linked list for
**~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

/'l 1inke
node *fi

/1 proto
voi d del
void fin
voi d ins

.C
ter Science 50
J. Ml an

<cs50. h>

<stdi o. h>
<stdlib. h>
<uni st d. h>

"listl. h"

d list
rst = NULL;

types
ete(void)
d(void);
ert(void);

voi d traverse(void)

int
mai n(vo
{
int
do

{

d)

c

/1 print instructions

printf("\ nVENW n\ n"
"1 - delete\n"
"2 - find\n"
"3 - insert\n"

"4 - traverse\n"
"0 - quit\n\n")

/1 get command
printf("Command: ");
c = GetInt()

/1 try to execute command

nunber s
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/ *

}

switch (c)

{
case 1. delete(); break;
case 2: find(); break;
case 3: insert(); break;
case 4: traverse(); break;

}

while (¢ !'=0);

Il free list
node *ptr = first;
while (ptr !

{

}

before quitting

= NULL)

node *predptr = ptr;

ptr

:pt

r->next;

free(predptr);

return O;

* Tries to del ete a nunber.

*/

voi d

del et e(voi d)

{

/'l pronpt user for nunber
printf("Nunber to delete: ");
n = Cetlnt();

int

/'l get
node *ptr = first;

list'

s first node

/'l try to delete nunber fromlist
node *predptr = NULL;
while (ptr !'= NULL)

{

/'l check for nunber
it (ptr->n == n)

{

/11 d
ifo(
{

el ete from head
ptr == first)

first = ptr->next;
free(ptr);
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}

/1 delete frommddle or tail
el se
{
predptr->next = ptr->next;
free(ptr);
}

/1 all done
br eak;

}

el se

{
predptr = ptr;
ptr = ptr->next;

}

/] traverse list
traverse();

}

/*
* Tries to insert a nunber into list.
*/

voi d

insert(void)

{

/] try to instantiate node for nunber
node *newptr = malloc(sizeof (node));
I T (newptr == NULL)

return;

/1 initialize node
printf("Nunber to insert: ");
newptr->n = Getlnt();
newpt r - >next = NULL;

/'l check for enpty list
if (first == NULL)
first = newptr;

/'l else check if nunber belongs at list's head
else If (newptr->n < first->n)

{
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newptr->next = fi
first = newptr;

rst;

}
/] else try to insert nunber in mddle or tail
el se
{
node *predptr = first;
while (true)
{
// avoid duplicates
i f (predptr->n == newptr->n)
{
free(newptr);
br eak;
}
/'l check for insertion at tail
else i f (predptr->next == NULL)
{

predptr->next = newptr;

br eak;

}

/'l check for

else I f (predptr->next->n > newptr->n)

{

insertion in mddle

newpt r - >next = predptr->next;
predptr->next = newptr;

br eak;

}

/'l update poi

nter

predptr = predptr->next;

}

/] traverse list
traverse();

/*
* Tries to find a nunber
*/

voi d
find(void)

inlist.
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/1 pronpt user for nunber
printf("Nunmber to find: ");
int n = Getint();

I/ get list's first node
node *ptr = first;

/1 try to find nunber
while (ptr !'= NULL)
{
it (ptr->n == n)
{
printf("\nFound %l!\n", n);
sl eep(1);
br eak;

}

ptr = ptr->next;

/*
* Traverses list, printing its nunbers.
*/
voi d
traverse(void)
{
Il traverse list
printf("\nLIST IS NONW ");
node *ptr = first;
while (ptr !'= NULL)
{
printf("% ", ptr->n);
ptr = ptr->next;

}

/1 flush standard output since we haven't
fflush(stdout);

/| pause before continuing
sl eep(1);
printf("\n\n");

outputted any new ines yet
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* listl.h

*

* Conmputer Science 50

* David J.

*

* Defines a node for a |inked
***************************************************************************/

Mal an

typedef struct node

{
int n;
struct

}

node;

node *next;

list of

i ntegers
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* list2
*

* Conpu
* Davi d

*

* Denonstrates a linked list for students
**~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

/'l 1inke
node *fi

/1 proto
voi d del
void fin
voi d ins

.C
ter Science 50
J. Ml an

<cs50. h>

<stdi o. h>
<stdlib. h>
<uni st d. h>

"list2. h"

d list
rst = NULL;

types
ete(void)
d(void);
ert(void);

voi d traverse(void)

int
mai n(vo
{
int
do

{

d)

c

/1 print instructions

printf("\ nVENW n\ n"
"1 - delete\n"
"2 - find\n"
"3 - insert\n"

"4 - traverse\n"
"0 - quit\n\n")

/1 get command
printf("Command: ");
c = GetInt()

/1 try to execute command
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/ *

}

switch (c)

{
case 1. delete(); break;
case 2: find(); break;
case 3: insert(); break;
case 4: traverse(); break;

}

while (¢ !'=0);

Il free list
node *ptr = first;
while (ptr !

{

}

before quitting

= NULL)

node *predptr = ptr;

ptr

:pt

r->next;

free(predptr);

return O;

* Tries to delete a student.

*/

voi d

del et e(voi d)

{

/'l pronpt user for ID
printf("ID to delete: ");
n = Cetlnt();

int

/'l get
node *ptr = first;

list'

s first node

/1 try to delete student fromlist
node *predptr = NULL;
while (ptr !'= NULL)

{

/1 check for ID
i f (ptl'->Student->id == n)

{

/11 d
ifo(
{

el ete from head
ptr == first)

first = ptr->next;
free(ptr->student->nane);
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/*
* Tries to insert a student into |ist.

voi d

free(ptr->student->house);
free(ptr->student);

free(ptr);
}
/1 delete frommddle or tail
el se
{

predptr->next = ptr->next;

i f (ptr->student->nane != NULL)
free(ptr->student->nane);

i f (ptr->student->house != NULL)
free(ptr->student->house);

free(ptr->student);

free(ptr);
}
/1 all done
br eak;
}
el se
{
predptr = ptr;
ptr = ptr->next;
}

}

/'l traverse |ist
traverse();

insert(void)

{

/1 try to instantiate node for student
node *newptr = mall oc(sizeof (node));
i T (newptr == NULL)

return;

/1 initialize node
newpt r - >next = NULL;

// try to instantiate student
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newpt r - >student = mal | oc(si zeof (student));

I T (newptr->student == NULL)
{

free(newptr);

return;

}

/] try to initialize student
printf("Student's ID ");
newptr->student->id = Getlnt();
printf("Student's nanme: ");
newptr - >st udent - >name = Get String();
printf("Student's house: ");
newpt r - >st udent - >house = Get String();

i T (newptr->student->nane == NULL || newptr->student->house

{

I T (newptr->student->nane ! = NULL)
free(newptr- >student - >nane) ;

i f (newptr->student->house != NULL)
free(newptr- >student - >house) ;

free(newptr->student);

free(newptr);

return;

}

/'l check for enpty list
it (first == NULL)
first = newptr;

/'l else check if student belongs at list's head
else i f (newptr->student->id < first->student->id)

{
newptr->next = first;
first = newptr;
}
/Il else try to insert student in mddle or tail
el se
{
node *predptr = first;
while (true)
{

/1 avoid duplicates

I T (predptr->student->id == newptr->student->id)

{
free(newptr- >student - >nane) ;
free(newptr->student - >house) ;
free(newptr->student);
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193. free(newptr);

194. br eak;

195. }

196.

197. /] check for insertion at tail
198. el se i f (predptr->next == NULL)
199. {

200. predptr->next = newptr;
201. br eak;

202. }

203.

204. /'l check for insertion in mddle
205. else i f (predptr->next->student->id > newptr->student->id)
206. {

207. newptr - >next = predptr->next;
208. predptr->next = newptr;
209. br eak;

210. }

211.

212. /] update pointer

213. predptr = predptr->next;

214. }

215. }

216.

217. /'l traverse list

218. traverse();

219. }

220.

221.

222. |~

223. * Tries to find a nunber in |ist.

224, %/

225.

226. void

227. find(void)

228. {

229. /'l pronpt user for ID

230. printf("IDto find: ");

231. int id = CetlInt();

232.

233. Il get list's first node

234. node *ptr = first;

235.

236. Il try to find student

237. while (ptr !'= NULL)

238. {

239. If (ptr->student->id == id)

240. {
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printf("\nFound % of % (%l)!\n",
ptr->student - >nane, ptr->student->house, id);

sl eep(1);

br eak;

}

ptr = ptr->next;

/*
* Traverses list, printing its nunbers.
*/

voi d

traverse(void)

{
/'l traverse list
printf("\nLIST IS NONW ");
node *ptr = first;
while (ptr !'= NULL)

{
printf("% of % (%l)
ptr->student - >nanme, ptr->student->house, ptr->student->id);
ptr = ptr->next;
}

/1 flush standard output since we haven't outputted any new i nes yet
fflush(stdout);

/'l pause before continuing
sleep(1);
printf("\n\n");



| ectures/7/src7/list2.h

NNNNNNRRRRRRRRRR
O P WOWONPFPOOO~NOOUUPM~MWNPREO

© XN OEWNE

AR R R RS R R R R R R R R R R R R R

* list2.h

*

* Conputer Science 50
* David J. Ml an

*

* Defines structures for students and |inked |ists thereof
***************************************************************************/

typedef struct

{
int id;
char *nane;
char *house;
}
student;

typedef struct node

{

student *student;
struct node *next;

}

node;
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* menory. c

* Conmputer Science 50
* David J. Mal an

* Denopnstrates nenory-related errors.

* problem 1: heap bl ock overrun
* problem 2: nmenory leak -- x not freed

* Adapted from
* http://val grind. org/docs/ manual / qui ck-start. htm #qui ck-start. prepare.

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

#i ncl ude <stdlib. h>

voi d

f(void)

{
int *x = malloc(10 * sizeof(int));
x[10] = O;

int
mai n(voi d)
{

f0);

return O;
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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);
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free(class[i].nane);
free(class[i].house);
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* structs.c

*

* Conmputer Science 50
* David J. Mal an

*

* Denonstrates use of structs.

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

#i ncl ude <cs50. h>

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>

#i ncl ude "structs. h"

/'l class size
#defi ne STUDENTS 3

int
mai n(voi d)
{
/1 declare class
student cl ass[ STUDENTS] ;

/'l popul ate class with user's input

for (int i =0; i < STUDENTS;
{
printf("Student's ID ");
class[i].id = GetlInt();

printf("Student's nane:

i ++)

")

class[i].name = GetString();

printf("Student's house:

")

class[i].house = GetString();

printf("\n");
}

/1 now print anyone in Mather
for (int i = 0; i < STUDENTS;

I f (strcnp(class[i].house,
printf("% is in Mather!\n\n",

/1 let's save these students to disk

FILE *fp = fopen("database",

i++)

"W

“Mather") == 0)

class[i].nane);
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if (fp !'= NULL)

{
for (int i =0; i < STUDENTS; i ++)
{
fprintf(fp, "%l\n", class[i].id);
fprintf(fp, "%\n", class[i].nane);
fprintf(fp, "%\n", class[i].house);
}
fclose(fp);
}
/1 free nenory
for (int i = 0; i < STUDENTS; i ++)
{

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

uint.c

Conput er Sci ence 50
David J. Mal an

Prints a signed 8-bit integer and an unsigned 8-bit integer.

Denpnstrates signed, fixed-w dth types.

LR AR R R R R R Ry

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

int

mai n(voi d)

{

/1 declare and print signed 8-bit integer
int8_t i = Oxff;
printf("%l\n", i);

/1 declare and print signed 8-bit integer
uint8 t u = Oxff;
printf("%\n", u);
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