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* listl.c

*

* David J. Ml an

* mal an@ar vard. edu

*

* Denonstrates a linked list for nunbers
**~k~k*****~k~k***************~k~k*****~k~k*****~k~k**~k**~k~k**************************/

#i ncl ude <cs50. h>

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

#include "listl. h"

/1 linked list
node* first = NULL;

/'l prototypes

voi d del ete(void)
voi d find(void)
void insert(void)
voi d traverse(void)

int main(void)
{
int c
do
{
/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 conmmand
printf("Conmmand: ");
c = GetlInt()

/'l try to execute conmand

switch (c¢)

{
case 1: delete(); break
case 2: find(); break
case 3: insert(); break;
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| **

case 4: traverse(); break;

}

}
while (c = 0);

/'l free list before quitting
node* ptr = first;
while (ptr !'= NULL)

{
node *predptr = ptr;
ptr = ptr->next;
free(predptr);

}

return O;

* Tries to delete a nunber.

voi d del ete(void)

{

/1 pronpt user for nunber
printf("Nunber to delete: ");
int n = Getint();

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

/1 try to delete nunber fromlist
node* predptr = NULL;
while (ptr !'= NULL)
{
/'l check for nunber
It (ptr->n == n)
{
/'l delete from head
It (ptr == first)

{
first = ptr->next;
free(ptr);
}
/] delete frommnmddle or tail
el se
{

predptr->next = ptr->next;

free(ptr);
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| **

* Tries to insert a nunber

*/

}

It
trav

}
/1 all done
br eak;
}
el se
{
predptr = ptr
ptr = ptr->next
}
raverse |ist

erse();

voi d insert(void)

{

into list.

/1 try to instantiate node for nunber
* newptr = malloc(sizeof (node))

node

ifo(

I

prin
newp
newp

/Il ¢
ifo(

newptr == NULL)
return;

nitialize node

tf("Nurmber to insert: ");

tr->n = Getlnt()
tr->next = NULL;

heck for enpty Iist
first == NULL)
first = newptr;

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

{
}
Il e
el se
{

newptr->next = first
first = newptr;

Ise try to insert number

node* predptr = first
while (true)
{

in mddle or tai
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| **

* Tries to find a nunber

*/

}

/1 avoid duplicates
I f (predptr->n ==

{

}

/'l check for

{

}

/'l check for

{

}

free(newptr)

break;

insertion at tai
el se i f (predptr->next == NULL)

predptr - >next

br eak;

insertion in mddle
else i f (predptr->next->n > newptr->n)

newpt r - >next
predpt r - >next

break;

/] update pointer
predptr = predptr->next

/'l traverse |ist
traverse()

voi d find(void)

{

/'l pronpt user for
printf("Nunber to find

int n = Cetlnt()

/1 get

node*

= predptr- >next

newpt r - >n)

= newptr;

= newptr;

inlist.
nunber
")
list's first node
= first;

ptr

/1 try to find nunber
while (ptr !'= NULL)

{

It (ptr->n ==

{

n)
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| **

printf("\nFound %!\n", n);
sleep(1);
br eak;

}

ptr = ptr->next;

* Traverses list, printing its nunbers.

*/

void traverse(void)

{

/1 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);

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

outputted any new ines yet
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* listl.h

*

* David J. Mal an

* mal an@ar vard. edu

*

* Defines a node for a linked Iist of integers
***************************************************************************/

typedef struct node
{
int n;
struct node* next;

}

node;
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* list2.c

*

* David J. Ml an

* mal an@ar vard. edu

*

* Denonstrates a linked list for students
**~k~k*****~k~k***************~k~k*****~k~k*****~k~k**~k**~k~k**************************/

#i ncl ude <cs50. h>

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

#i nclude "list2. h"

/1 linked list
node* first = NULL;

/'l prototypes

voi d del ete(void)
voi d find(void)
void insert(void)
voi d traverse(void)

int main(void)
{
int c
do
{
/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 conmmand
printf("Conmmand: ");
c = GetlInt()

/'l try to execute conmand

switch (c¢)

{
case 1: delete(); break
case 2: find(); break
case 3: insert(); break;
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/

}
}

case 4: traverse(); break;

while (c = 0);

/'l free list before quitting
node *ptr = first;
while (ptr !'= NULL)

{

node *predptr = ptr;

ptr

= ptr->next;

free(predptr);

}

return O;

* %

* Tries to delete a student.

*/

voi d del ete(void)

{

/'l pronmpt user for ID
printf("IDto delete: ");

int n

/1 get

node*

Getint();

list's first node
ptr = first;

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

{

/1 check for ID
if (ptr->student->id == n)

{

/'l delete from head
It (ptr == first)

{
first = ptr->next;
free(ptr->student->nane);
free(ptr->student->house);
free(ptr->student);
free(ptr);

}

/] delete frommddle or tail
el se
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{
predptr->next = ptr->next;
i f (ptr->student->nane != NULL)
free(ptr->student->nane);
I T (ptr->student->house != NULL)
free(ptr->student->house);
free(ptr->student);
free(ptr);
}
// all done
br eak;
}
el se
{
predptr = ptr;
ptr = ptr->next;
}

}

/'l traverse list
traverse();

/**
* Tries to insert a student into |ist.
*/
void insert(void)
{
/1 try to instantiate node for student
node* newptr = mall oc(sizeof (node));
i T (newptr == NULL)
return;

/1 initialize node
newptr->next = NULL;

// try to instantiate student

newpt r - >student = mal | oc(si zeof (student));

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

free(newptr);

return;

}

// try to initialize student
printf("Student's ID ");
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145. newptr->student->id = Getlnt();

146. printf("Student's nanme: ");

147. newpt r - >st udent - >name = Get String();

148. printf("Student's house: ");

149. newpt r - >st udent - >house = Get String();

150. i T (newptr->student->nane == NULL || newptr->student->house == NULL)
151. {

152. I T (newptr->student->nane ! = NULL)

153. free(newptr- >student - >nane) ;

154. i f (newptr->student->house != NULL)

155. free(newptr->student - >house) ;

156. free(newptr->student);

157. free(newptr);

158. return;

159. }

160.

161. /'l check for enpty Iist

162. it (first == NULL)

163. first = newptr;

164.

165. /'l else check if student belongs at list's head
166. else i f (newptr->student->id < first->student->id)
167. {

168. newptr->next = first;

169. first = newptr;

170. }

171.

172. /Il else try to insert student in mddle or tail
173. el se

174. {

175. node* predptr = first;

176. while (true)

177. {

178. /1 avoid duplicates

179. I T (predptr->student->id == newptr->student->id)
180. {

181. free(newptr- >student - >nane) ;

182. free(newptr->student - >house) ;

183. free(newptr->student);

184. free(newptr);

185. br eak;

186. }

187.

188. I/ check for insertion at tail

189. el se i f (predptr->next == NULL)

190. {

191. predptr->next = newptr;

192. br eak;
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/'l check for insertion in mddle

el se i f (predptr->next->student->id > newptr->student->id)

{

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

}

/] update pointer
predptr = predptr->next;

}

/'l traverse |ist

traverse();

| **

* Tries to find a nunber in list.

*/
void find(void)
{

/'l pronmpt user for ID
printf("IDto find: ");
int id = Getlnt();

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

// try to find student
while (ptr 1= NULL)

{
if (ptr->student->id == id)
{
printf("\nFound % of % (%l)!\n",
ptr->student->nanme, ptr->student->house,
sl eep(1);
br eak;
}
ptr = ptr->next;
}
}
/**

* Traverses list,

printing its nunbers.

id);
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voi d traverse(void)

{

/'l traverse |ist
printf("\nLIST IS NONW ");
node* ptr = first;

while (ptr !'= NULL)

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

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

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

outputted any new ines yet
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* list2.h
*
* David J. Mal an

* mal an@ar var d. edu
*

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

typedef struct

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

}

st udent;

typedef struct node

{

student* student;
struct node* next;

}

node;
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* menory. c

* David J. Mal an
* mal an@ar vard. edu

* 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>

void f(void)
{
int *x = malloc(10 * sizeof(int));
x[ 10] = O;
}
int main(void)
{
f0);
return O;
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