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HOIH =5
& F=AGALRE, x0 HAEL AQFAL
Nt i, *pi

pi=& ;i=10; *pi=10;

Int xpi ;

float *pf ;

pi = (int *) malloc (sizeof(int)) ://#include <malloc.h>
pf = (float *) malloc (sizeof(float)) ;

*pi = 1024 ;

*pf = 3.14;

printf (“an integer = %d, a float = %fWn”, *pi, *pf) ;
free (pi) ;

free (pf) ;
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« catidt satAtOl0 mat= & ole WS

(1) M%EP AUX| U= L EE IIHE, 0| TAE paddr

(2) data 2Z=0 matE M&

(3) paddrel 23 ZHEZ & cat2 &l L E9O 23
o =42 JI2III&EFE etlt.

(4) catE JI& = E92| link 2E0 paddrg MH&

ptr

\

BAT | T [CAT |97 [SAT | T VAT

paddr MAT

Y




mat= &M Nlot= Ot S

— mat Ot &2 | A catE ZOIA 1 &3 2
2l Zgtoz A
ptr\ _________________________________________________________________________________________________________________________
BAT | T |CAT |+ [MAT| T
paddr - MAT




> malloc
. free




WA [at2 U= & 2IAE]
typedef struct list_node *list_pointer;
typedef struct list_node {
char datal4]; //GIOlE
ist_pointer link; //& 3 &
3
list_pointer ptr = NULL;

C

1 e

Ild

B | AE M

-

list_pointer ptr = NULL;

« SH CIAE HAL

-

#define IS_EMPTY (ptr) (!(ptr))

« Nl =& A4

potr = (list_pointer) malloc(sizeof(list_node));



e T EE0 e XNE
- & B (structure member) A AL AFE:
e-

>name = (*e).name

strcpy(ptr—>data,"bat");
ptr—>link = NULL;

“ ptr->data > ptr->link

el I A
ptr | | \
ptr->data[0] ptr->data[1]  ptr->data[2] ptr->data[3]



OIAl [2-E A 2|AE]
typedef struct list_node *list_pointer;
typedef struct list_node {

int data;

list_pointer link;
b
list_pointer ptr = NULL;

list_pointer create?()

{/* SO CEE JIE HAE CI|AES MA «/
list_pointer first, second;
first = (list_pointer)malloc(sizeof(list_node));

second = (list_pointer)malloc(sizeof(list_node));

second—>link = NULL,;
second—>data = 20;

first=>data = 10; ptr ——| 10

Y

first—=>link = second;
return first;

20




GlAl [2IAE &

st S & nsert(&ptr, node)

#define IS_FULL(ptr) (!(ptr))

void insert(list_pointer *ptr, list_pointer node)

{ /* data=50Q! 22 " EZ 2|AE ptro node F 0l & */

0o - =

list_pointer temp;
temp = (list_pointer)malloc(sizeof(list_node));

it (IS_FULL(temp)) {
fprintf(stderr, "The memory is full");

exit(1);
} ptr ptr node
temp—>data = 50; i
If (*Dtl’) { 50'0 i —> > J E—
temp—>link = node—>link; T v
node->link = temp; (gmp t_)|5o(b)
}
else {
temp—>link = NULL;
*ptr = temp;

1




OlHl [2IAES AHAI]
void delete(list_pointer *ptr, list_pointer trail, list_pointer node)
{ /* node &M, trail At HIE nodell & ==0|0 ptr2 2l AEQ| Al & #/
if (trail)
trail->link = node—>link;

else
xptr = (*ptr)—>link;
free(node);
I
delete(&ptr, NULL, ptr) : trail = NULL
ptr\ nolde ptr\ nolde
10 1150 T 120 50 T 120

delete(&ptr, ptr, ptr—>link)
ptr trail node ptr

| | \

10 1150 I A 10 T 120




HA [CIAEQ &3]

void print_list(list_pointer ptr)

{
printf("The list contains: ");
for (; ptr; ptr = ptr—=>link)

printf("%4d",ptr—>data);

printf(“Wn");

}
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Ozla.l jHOl AEH /\—|O-|

#define MAX_STACKS 10 /+» A9 x| CH
typedef struct {
int key;
[* DI EF 2 & */
} element;
typedef struct stack *stack_pointer;
typedef struct stack {
element item;
stack_pointer link;
I
stack_pointer top [MAX_STACKS];

A EHO _77:_]' ED'_{

_ =

top[i]=NULL, 0<i<KMAX_STACKS
ZH A2 G0 20| JtHE

iR A0l 28801, topli]=NULL

B2t JbSXHH, IS_FULL(temp)



- add(&top[stack_no],item);

void add(stack_pointer *top, element item)

{

/* A EH O| %O.” LU ANE AFOI

—_ T/ — 1= Clﬁ*/

stack_pointer temp = (stack_pointer) malloc(sizeof (stack));
if (IS_FULL(temp)) {
fprintf(stderr,"The memory is full");
exit(1);
}
temp—>item = item;
temp—>link = *top;
*{Op = temp;



« item=delete(&top[stack_no]);

element delete(stack_pointer *top)
1/x ARHOZ22H AAE M */
stack_pointer temp = *top;
element item;
if IS_LEMPTY(temp)) {
forintf(stderr,"The stack is empty");
exit(1);
}
item = temp—>item;
*top = temp—>link;
free(temp):;
return item;




« HdH HEl RO &
#define MAX_QUEUE 10 /+» 32| XU &A% %/
typedef struct queue *queue_pointer:;
typedef struct queue {
element item;
queue_pointer link;
3
queue_pointer front[MAX_QUEUES], rear[MAX_QUEUES];

- =) A
front[i]=NULL, 0<i<MAX_QUEUES
- 3 A
IS 2O S80IH, front[i]=NULL
HIZ22IoF DS X182 oA, IS_FULL(temp)



« addqg(&front,&rear,item);

void addg(queue_pointer xfront, queue_pointer *rear,
element item)

{ /x 39 rear0 A
gqueue_pointer temp
(queue));
if (IS_LFULL(temp)) {
fprintf(stderr,"The memory is full");
exit(1);

}

temp—>item = item;

temp—>link = NULL;

if (xfront) (xrear)—>link = temp;

else *front = temp;

xrear = temp;

uln

49l +/

(queue_pointer) malloc(sizeof



« item=deleteq(&front);

element deleteq(queue_pointer xfront)
1 /* F0A FAE AMl +/
queue_pointer temp = *front;
element item;
if (IS_LEMPTY (*front)) {
fprintf(stderr,"The queue is empty");
exit(1);
}
item = temp—>item;
*front = temp—>link;
free(temp);
return item;
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Ctatal BEf ol A
typedef struct poly_node *poly_pointer ;
typedef struct poly_node {

Int coef ;

iNnt expon ;

poly_pointer link ;

b

poly_pointer a, b, d;

o x4+ 2x8+110F 8x14—-3x10+10x62] C}

a—>
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3114 ——[2(8 — 1 0
b\\a
8 14] +——[-3[10] —+—[10 0]
111(1410
(i) a->exp == b->exp
[3[14] 4—[2]8] +—[1 0]
b\\a
8 114] +——[-3]10] —+—[10 0]
d [11114] ——[-3110
(if) a->exp < b->exp
[3[14] 4—[2[8] 4—[1 0]
8114 +——[-3/10] +—(10 0
d 11({14] —[-3/10] |2 0

(iii) a->exp > b->exp




poly_pointer padd(poly_pointer a, poly_pointer b)
{ /x a2t bJ} git=l Cletals BHEE «/

poly_pointer front, rear, temp; int sum;

rear = (poly_pointer)malloc(sizeof(poly_node));

if (IF_FULL(rear)) { fprintf(stderr, "The memory is full");

front = rear;
while(a && b)
switch (COMPARE(a—>expon, b—>expon)) {
case —1: /x a=>expon < b—>expon */
attach(b—>coef,b—>expon,&rear);
b = b—>link;
break;
case 0: /* a—>expon = b—>expon */
sum = a—->coef + b—>coef;
if (sum) attach(sum,a—>expon,&rear);
a = a—>link; b=b—>link; break;
case: 1 /* a=>expon > a->expon */
attach(a—>coef,a—>expon,&rear);
a = a—>link;

exit(1); }



[ EIAE a%t 2lAE b LHHKIE S A +/
for (; a; a = a—>link) attach(a—>coef,a—>expon,&rear);
for (; b; b = b=>link) attach(b—>coef,b—>expon,&rear);
rear—>link = NULL;

[ BRele ZI| CEE ANl */
temp = front; front = front=>link; free(temp);
return front;

¥

void attach(float coefficient, int exponent, poly_pointer *ptr)

1 /% Coef coefficientO| ) expon=exponent?! N2 “EE MAHG}I),
A2 ptr0ll 2lol A& = S0 EIJretCh. ptr2 AAI6tH 0 MZ

S LEZE ZXGIEE S|, +/

=0

poly_pointer temp;

temp = (poly_pointer)malloc(sizeof(poly_node));

if (IS_FULL(temp)){ fprintf(stderr, "The memory is full"); exit(1); }
temp—>coef = coefficient;

temp—>expon = exponent;

(*ptr)=>link = temp;

*ptr = temp;
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« CHEHAIO] HIA
void erase (poly_pointer *ptr)
{
[*ptrdil 2ol A& = CaralES Mo */
poly_pointer temp;
while (xptr) 1
femp = *pir;
xptr = (*ptr)=>link;
free(temp) ;
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(available space list)
Melez KX

RotH 0 2IAENM &
malloc 0| EotH 22

ol —.\ﬁ ﬂllﬂl |m

I
b = g 00
4> 00 JE HU = 0oH
@) U
W gy MO HO fin Y
VRORUNLEE
a 0

1Ll
=
FA
T

N E H O

I
T Y

I
L
O

availO| 2t ot X}

.

— malloc, free Al =52 JIIA 2L

get_node, ret_node AIE

void ret_node(poly_pointer ptr)

{ /xJI2 2lAEN =5 Btat «/
ptr—>link = avalil,
avail = ptr;

;
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poly_pointer get_node(void)
1 /*ANESLEEE XS +/
poly_pointer node;
if (avail) {
node = avail;
avail = avail->link;
}
else {
node = (poly_pointer) malloc(sizeof(poly_node));
if (IS_FULL(node)) {
forintf(stderr, "The memory is full");
exit(1);
}
}

return node;



void cerase(poly_pointer *ptr)
{ /x 28 2IAE ptrS M #/
poly_pointer temp;
if (xptr) {
temp = (*ptr)—>link;
(*ptr)—>link = avalil;
avail = temp;
*ptr = NULL;

avall

ptr e > — S e —_— avall
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. A& PIAEZR ] &4% C}&tAl O] & Al
- olEL & expon =

- a% B L

starta>expon = —-10
Olol Al AUl S AIE

poly_pointer cpadd(poly_pointer a, poly_pointer b)

{ /* CstA! a2t b= dlE SEE DA = A /Y 2|AE
012, a2t bIt &tate CHetal =S BHEFSHCE, =/
poly_pointer starta, d, lastd,
int sum, done = FALSE;

starta = a; /* all AIZS JIZE */
a=a->link; b =Db->link; /*xa2 b2 IIEL-EE HU] &=/
d = get_node(); /[* SHMEOE TEE JIH S «/

d—>expon = —1; lastd = d;



do {
switch (COMPARE(a—>expon, b—>expon)) {
case —1: /x a=>expon < b=>expon */
attach(b—>coef,b—>expon,&lastd);
b = b—>link; break;
case 0: /x a=>expon = b->expon */
if (starta == a) done = TRUE:
else { sum = a->coef + b—>coef;
if (sum) attach(sum,a—>expon,&lastd);
a = a—>link;b=b—->link;
}
break;
case: 1 /x a—>expon > a—>expon */
attach(a—>coef,a—>expon,&lastd);
a = a—>link;
}
} while (!done);
lastd—>link =d; //O0XIS €20 & 3JF HEHMW =9 =42 IS

return d;
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S X 2 F (equivalence class)

-x=y0|lH x,y= €2 sXl 270 =&

— 0=4, 3=1, 6=10, 8=9, 7=4, 6=8, 3=5, 2=11, 11=0
— {0,2,4,7,11}; {1,3,5}: {6,8,9,10}
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void equivalence()
{
initialize seqg to NULL and out to TRUE;
while (there are more pairs) {
read the next pair <i,j>;
put j on the seqli] list;
put i on the seqlj] list;
}
for (i=0;i<n;i++)
it (out[i]) {
out[i] = FALSE;
output this equivalence class;

;
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« while loop=0| =0 &= 2|AE

0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11]
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#include <stdio.h>
#inlcude <malloc.h>
#define MAX_SIZE 24
#define IS_FULL(ptr) (!(ptr))
#define FALSE O

#define TRUE 1

typedef struct node *node_pointer;

typedef struct node {
int data;
node_pointer link;



void main(void)

{
short int out[MAX_SIZE]:
node_pointer seq[MAX_SIZE];
node_pointer X,y,top;
int 1,j,n;

printf("Enter the size (<= %d) ", MAX_SIZE);

scanf("%d", &n);

for (i=0; i< n;i++)

{ /*seq® outa =J|3} */
outli] = TRUE; seqli] = NULL;

}



[x1 HHSIA=S 2F */
printf("Enter a pair of numbers (=1 =1 to quit): ");
scanf("%d%d", &i, &j);
while (i >=0) {
x = (node_pointer)malloc(sizeof(node));
if (IS_FULL(x)) 1
forintf(stderr, "The memory is full");  exit(1):
}
x—>data =j; x->link = seqlil: seqli] = x:
x = (node_pointer)malloc(sizeof(node));
if (IS_FULL(x)) {
forintf(stderr, "The memory is full");  exit(1);
}
x—>data =i; x->link = seqlj]l; seqlj] = x;
printf("Enter a pair of numbers (=1 =1 to quit): ");
scanf("%d%d", &i, &j);



for (i=0;i<n; i++) [ 2 &H: SX EFES = «/

if (out[i]) {

printf("Wn New class: %5d", i);
out[i] = FALSE; /[* S22 =2 FALSEZ & */
x = seqli]; top = NULL; [x AERE XIS} +/
for (5;) {
while (x) { /* 2IAE Xel */
j = x—>data;

if (out[j]) {
printf(%5d", j); out[j] = FALSE;
y = X=>link; x=>link = top; top = x; x = y;
} else x = x=>link;
}
if (Itop) break;
x = seq[top—>datal; top = top—>link; /* AEH0IAM M */
}//end for(;;)
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Ols HZE 24

Ct= A 2|AEQS E2HE
2/ 30| U580 20t 0| = Jis
COld TEE )| S (AHAl 2R)

typedef struct node *node_ptr;
typedef struct node {
node_ptr llink;
element item;

node_ptr rlink; 1

|

b

& 1 ptr = ptr=>llink=>rlink = ptr=>rlink—=>1link
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Ol & CIAENAMN &

void dinsert(node_ptr node, node_ptr newnode) {
/* newnodeE nodell LEZN| & */
newnode—>llink = node;
newnode—>rlink = node—>rlink;
node—>rlink—>llink = newnode;
node—>rlink = newnode;

T

— newnode



Ols & S| AEN A AK

void ddelete(node_ptr node, node_ptr deleted)
{ // nodes dlELCE
if (node == deleted)
printf(“Deletion of head node not permitted.Wn”);
else {
deleted—=>llink—=>rlink = deleted—>rlink;
deleted—>rlink—>llink = deleted—>llink;
free (deleted):

} — node

i Y

T— deleted



