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O =A% (sequential representation)
o fAEY AAS0| JAHZBAUMME 2AENMMS} 22 =ME ME QIF UL
o OO YIXI0N THEH Xtz 9l &I0ILE AT /S

(bat, cat, eat, fat, hat, jat, lat, mat, oat, pat, rat, sat, tat, vat, wat)

<

— add ‘gat’ & delete ‘lat’

O 92% %38 (linked representation)
o OIBE 2AS0| JIiEALIC OF R0ILH XL 4 UL
o 2AEQ AAEES =MUE RJ| AiME 2 A0 O JAE JiEPlE FAL |AXI0 et HEE J[AN2ICTH
o 2 Itz B0 S AAE XIAIOts EQIH(pointer)E |X
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O C dojollAe] £
o O™ ERY TOI CHOHM TOl HEQIE| EFRI0I ZEXHOHH
—  HQIF EIRIO] MY Zte MIT2IQ FA

¢ 2)HX g St

- & T4 G
- HEXT HMX
¢ HOIHO AE2 ABE X +T UM
- N2 OE Hgs 71l UK e e #E NULLZ £80k= A0l HHEZ0HT
- HQIH EfY 2t0] Bs & [ BAXNQ EIY BHRE ST
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< H[°|X|] 138 ~ 140, C 21°{°f|A{2| =2IE{ o

inti, *pi; i pi
float *pf;

pi = &i; I* pis i JI2I2ICt */ i pi
i =10; *pi =10; /*i0ll 108 NH& */ i | 10 pi

if (pi = NULL)  if (pi)  /* piJt's HOIEQIX| 2Lt */

pi = malloc(sizeof(int)); i | 10 pi

pf = (float *)pi; ?

Data Structures By Hyun-Ju Park / Hanbat National University



+ COlME 0|Z(heap) HHLEZEE HIZ
—  malloc() & free()
+ malloc D=9 B2 NI F7(9 M2l FH CHet HEHW FAE I3 = EQIHOICH

—  HERENEQIE)Y EM2 chart £= void*0I2= EHY B2ts Ol X0l SO

< H°|&] 140, ==T8E4 4.1 : ZZ2IE{2| TS} Brzt

inti, *pi;

float f, * pf;

pi = (int *) malloc(sizeof(int));

pf = (float *) malloc(sizeof (float));

*pi = 1024;

*pf = 3.14;

printf(*“an integer = %d, afloat = %f\n”, *pi, * pf);
free(pi);

free(pf);

Data Structures By Hyun-Ju Park / Hanbat National University
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49 ©

cl>

Ad BYLE

> oA 141, &l 4.1 : HH B|AEE ET©

TivH= dBixiol s

o LLEES2 =X X0l =IOt =0t
o LCSO Xz AHAIOICH HHEE £ ALt

ptr — > pat cat sat
< H|o|R| 142, 8! 4.2 : cat Hell matE &

ptr bat cat sat

ﬁ add mat
ptr — > pat cat | -t > sat

mat

vat | null
vat | null
vat | null

Data Structures
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<> H°lR] 142, 28 43 : S|AEM matE &AM

ptr —{ pat cat mat sat vat |null
@ delete mat
ptr —{ pat cat | - mat sat vat |null
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0 47 d25 74 9% %5
< H|o|R| 143 ~ 144, 21 EB|AE=E2| 4
¢ LEO JF F9
- X &8X AXE A8

typedef struct list_node *list_pointer;
typedef struct list_node {
char data[4];
list_pointer link;
¥
list_pointer ptr = NULL;

— list_pointer ptr = NULL,;
o ZH JAE ZHA

— #definelS_EMPTY (ptr) (!(ptr))
o M E dY

—  ptr = (list_pointer) malloc(sizeof (list_node));
o LT B & K™

— X HH(structure member) AL >

— e>name = (*e).name;
strepy(ptr->data,”bat");

Data Structures By Hyun-Ju Park / Hanbat National University



P T|o|R| 145, ==T8H 4.2 : 2-== E|AEL] Y

& H|°o|R] 145, O8] 45 : 2-== B|AE

first ——{ 10 20 | null

list_pointer create2()

{ [* 50 LEE I HE 2| AEQ e */
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;
first->link = second;
return first;
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> H|°|X| 146, =B 4.3 : E|AEL] o Ete &Y

& H[°|R| 147, B! 4.6 : & X = (insert(&ptr, ptr));

void insert(list_pointer *ptr, list_pointer node)

{

[* data=502! 22 EE 2|2 E ptro node FHO{l &f& *
list_pointer temp;
temp = (list_pointer)malloc(sizeof(list_node));
if (IS_FULL(temp)) {
fprintf(stderr, “The memory is full\n”);

20 | null

50

exit(1);
}
temp->data = 50; ptr —
o 10
if ( ptr) { node —>
temp->link = node->link;
node->link = temp;
} temp —>
else{
temp->link = NULL; *ptr = temp;
}

Data Structures
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» T|°|x| 148, ==
& H|°|x| 147, & 4.
& H|°|x] 147, & 4.

m\l
ﬂi

ﬂ';'
H D

e 4.4 : BIDE MY 2ofA
Y= (delete(&ptr, NULL, ptr))
Y= (delete(&ptr, ptr, ptr->link))

void delete(list_pointer *ptr, list_pointer trail, list_pointer node )

{
[* 2lAEZRH LEE A,
trail2 AHIE node® M =E0IH ptr2 2IAEQ] AIEf */
if (trail)
trail->link = node->link;
else
*ptr = (*ptr)->link;
free(node); ptr —{ 10 50 20 | null
} / N
node node
trail = null trail%
U
ptr — 10 20 | null ptr —{ 50 20 |null

Data Structures
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> Zo|x| 148, ==T8Y 4.4 : E|AEL =5

void print_list(list_pointer ptr)
{
printf(“ The list contains: ”);
for (; ptr; ptr = ptr->link)
printf(“%4d”, ptr->data);
printf(“\n”);

ptr — 10 50 20 | null

Data Structures By Hyun-Ju Park / Hanbat National University
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43 83 U2 29K 7

D T|o|x| 150, B! 4.10 : SAMUE A} 7

*

23 EEE R0iM JI9E2It O AIBEIL 28K

top
— = o — null
ANBE A
front rear
—> o —> null
A 7

By Hyun-Ju Park / Hanbat National University
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O nle] 28 Faje] Bejsie A5

< H|°|=x] 150, MR X EFT| =

#define MAX_STACKS 10 /* AEHO| X|[H 4~ */
typedef struct {
int key;
[* JIEFEE */
} element;
typedef struct stack *stack pointer;
typedef struct stack {
element item;
stack_pointer link;
b
stack_pointer topfMAX_STACKS];

vV AERHO| RT| A
top[i] = NULL,
0 <i <MAX_STACKS
v
i AEH0| ZHH0|H, top[i]=NULL
M2 2Jt JIISXHH, IS _FULL (temp)

rE A
=Y

Data Structures
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<> H°|R| 151, ==EH 4.6 : LAUE ASH A2 of

void add(stack _pointer *top, element item)
{

[+ ARHO| B0 HAS AR */

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

*top—> R — null

*top——> item — s e null

Data Structures By Hyun-Ju Park / Hanbat National University
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< H|O|R| 151 ~ 162, X024 4.7 : SAHE AEHo M| AR

element del ete(stack _pointer *top)
{ [ AHEO=28H A8 Al </
stack_pointer temp = *top;
element item;
if (IS_EMPTY (temp)) {
fprintf(stderr," The stack is empty\n");
exit(1);
}
item = temp->item;
*top = temp->link;

free(temp);
return item;
}
*top——| item — > s — null
*top —— AL — null

Data Structures By Hyun-Ju Park / Hanbat National University



#define MAX_QUEUE 10 /* FO X[} &A% */
typedef struct queue * queue_pointer;
typedef struct queue {
element item;
gueue_pointer link;
¥
gueue_pointer frontf MAX_QUEUES], rear[MAX_QUEUES);

v 2| A
front[i]=NULL, 0 <i <MAX_QUEUES
v 3H A
it FOt 2MO0[H, front[i]l=NULL
HIZ 2 I IISXD (2 OFH, IS-FULL (temp)

Data Structures By Hyun-Ju Park / Hanbat National University



<> H°|&] 1562 ~ 163, ==18H4 4.8 : PAUE T rearcl &Y

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

{
* A9 rearlil F2E &- */
gueue_pointer temp = (queue_pointer) malloc(sizeof (queue));
if (IS_FULL(temp)) {
fprintf(stderr," The memory is full\n");
exit(1);
}
temp->item = item;
temp->link = NULL;
if (*front) (*rear)->link = temp;
else *front = temp;
*rear = temp;
}
*front *rear
N\ L
null
ﬂ ;rear
*front — ca item | null

Data Structures By Hyun-Ju Park / Hanbat National University
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<> H°o|&] 153, == 49 : HHE T2 front=2FE] oA

element deleteq(queue_pointer *front) {
* A0 HLE ATl */

gueue_pointer temp = *front;

element item;

if IS_ EMPTY (*front)) {
fprintf(stderr," The queue is empty\n");
exit(1);

}

item = temp->item;

*front = temp->link;

free(temp);

return item;

*front — — s ...

*front — ! s ...

*rear

null

*rear

null

Data Structures
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4.4 OEA

ki
cet

441 YA 9 B 92 eLE

O A&z A9 d&das oFs 24 > 22E A2 AYHa <

=

2]
<> H°|&| 154, Ej A

typedef struct poly_node *poly_pointer;
typedef struct poly_node {
int coef;
int expon;
poly_pointer link;
b
poly_pointer a, b, d;

< H°|Xx| 155, & 4.11 : CI%fa] =EAH

a=3x1"+2x8+1

a ———> 3 | 14 2 8 3 | 14 |null

b = 8x14 + 3x10 + 10x6

b — = 8 | 14 -3 |10 10 | 6 |[null

Data Structures By Hyun-Ju Park / Hanbat National University



4.4.2 Clcé‘b/\lgl O] MI

O " A9

P Zo|x] 156, &l 4.12:d =a + b2 A& M = Y

a 3 |14 2 | 8 1 {0 |nul

b 8 | 14 -3 | 10 10 | 6 |[null

d 11 | 14 |null

d 11 | 14 -3 | 10 |null

d 11 | 14 -3 | 10 2 | 8 |null

Data Structures By Hyun-Ju Park / Hanbat National University
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» Z°o|x] 156 ~ 167, =2 4.10 : 5 CIorale] AA

& H|°|=| 168

) —————r

Z=0E 411 : BlASY Jof ==8 Ht

S Wp——

poly pointer padd(poly_pointer a, poly_pointer b)

{

[* a%t bJt gatE CHYA S Bhzt*/
poly pointer front, rear, temp; int sum;
rear = (poly_pointer)malloc(sizeof(poly_node));
if (IF_FULL(rear)) { fprintf(stderr, "The memory is full\n"); exit(1); }
front =rear;
while(a & & b)
switch (COMPARE(a->expon, b->expon)) {
case-1: /* 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->link; break;
case: 1 /* a->expon > a->expon */
attach(a->coef, a->expon, &rear); a= a->link;
}

[* 2|AE a%t 2|AE bO| LHHXIE SAt*/

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;

[ EHRUE X EE Al ¥/

temp = front; front = front->link; free(temp);

return front;

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

/* coef = coefficient0] 1] expon = exponent®! MZ22 EE M0,
A0S ptrlil 200 & ZEl= 20 EIIOH ptrE A40H0 0l MZ22 EE
IOt = BHL */

poly pointer temp;

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

if (IS_FULL (temp)) {
fprintf(stderr, " The memory is full\n");
exit(l);

}

temp->coef = coefficient;

temp->expon = exponent;

(*ptr)->link = temp;

*ptr = temp;

Data Structures By Hyun-Ju Park / Hanbat National University



ALE o5

443 G349 AMA

[l
°

o
1>
o
°
02
&
e
[-'>~
ftlo
Ho
=
o

Nz ARR Tl AATL A

b mo|x| 160, I=T1=H 412 : Cetale] ofA|

void erase(poly_pointer *ptr)
{ /* ptrOll 20§ HXEl= CHIAE HIH */
poly_pointer temp;
while (*ptr) {
temp = *ptr;
*ptr = (*ptr)->link;
free(temp);

Data Structures By Hyun-Ju Park / Hanbat National University



444 OHBHO ¥ SE CAE

ki
cet

O 93 22 E(circular list) <> A ¢l(chain)
o OEXIS OOt 2IAES RV LEE JHIFIESE STt

< HH°|Xx] 160, & 4.13 : ¥ 2|AE FEA

a=3x¥+2x8+1

prm ——r 3 |14 2|8 110

o BAE(IEA)Q PE LES RINOR BIUY 4 ULt
— AT) DOl HH (Y HOIX)
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O 718 27+ &9
o YUY PAEE AT Ji® 7

2t 2| AE(available space list) RX

malloc, freeE {2100 get_node, ret_node &4 At

< Hl°|x] 161, ==124 4.13

: &5 get_node

poly pointer get_node(void) /* A2 EE HIE */

=

{
poly pointer node;
if (avail) {
node = avail;
avail = avail->link;
}
else{
node = (poly_pointer) malloc(sizeof(poly _node));
if (IS_FULL(node)) {
fprintf(stderr, " The memory is full\n");
exit(1);
}
}
return node;
}

Data Structures
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< H|°o|R| 161, ==24 414 : &< ret_node

void ret_node(poly_pointer ptr)
[* I8 2|2EN 55 Bt */
{

ptr->link = avail;

avail = ptr;

Data Structures By Hyun-Ju Park / Hanbat National University
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<> o] 162, O 4.14 : 1[5 B|AEY MY SoEE 2hH

avail
. :
ptr —» —> -— .. >
Iemp
avail —» 4 » 4 . —> null

<> H°|&] 161 ~ 162, =84 4.15 : ¥ Z|o=2] A

void cerase(poly_pointer *ptr)
[* AE 2AE ptrE MA */
{
poly_pointer temp;
if (*ptr) {
temp = (*ptr)->link;
(*ptr)->link = avail;
avail = temp;
*ptr = NULL;

Data Structures By Hyun-Ju Park / Hanbat National University



O 3= =9 A%
¢ M= OZAsS SEO| MoK otz =t
< H|°|#] 162, J&! 4.156 : CH%

< 3
' H
4

od-

1z

H=E CHd4
a——| - —
\4
a—> 3|14 > 2 | 8 > 1|0
Y
a——> - | - > 3 |14 > 2|8 > 10
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<> H°|R] 164, =Z=E 416 . ¥ B|AEZ HEUHE Cidae] A

poly_pointer cpadd(poly_pointer a, poly_pointer b)
[* OFYA aft b= GIE = EE IR B A A dAEQ|, aft bt 2HitE CFAA S BHAOHTE */

{
poly pointer starta, d, lastd; int sum, done = FALSE;
starta = a; [* & ANXE JIE */
a=a->link; b=Db->link; [* aQt b9 0IE =5 HlH & */
d = get_node(); [ BB UE LEE Y 8 */
d->expon = -1; lastd = d;
do{
switch (COMPARE(a->expon, b->expon)) {
case-1. [* a->expon < b->expon */
attach(b->coef, b->expon, &lastd); b = b->link; break;
case0: /* 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->link;
}
break;
case: 1 /* a->expon > a->expon */
attach(a->coef, a->expon, &lastd); a = a->link;
}
} while (!done);
lastd->link =d;
return d;
}

Data Structures By Hyun-Ju Park / Hanbat National University



45 F7} g AE HHAk
451 NQ ALk

D T[o|X| 166 ~ 167, T=124 4.17 : Ete 21 B|A=e| iy}

list_pointer invert(list_pointer lead)
{ I*leadlt Jt2l711] U= 2|AEE F=C= BHELL */
list_pointer middle, trail;

middle= NULL;
while (lead) {
trail = middle; il
middle = lead;
lead = lead->link;
middle->link = trail; lead
} middl_e = null
return middle; trail = null

Data Structures By Hyun-Ju Park / Hanbat National University
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> Zo|x] 167, =12 4.18 : Etx= X S|AEL] i

list_pointer concatenate(list_pointer ptrl, list_pointer ptr2)

[* BIAE ptrl HOll 2I12E ptr2)t HEE MER SIAEE M0t

ptr10] Jt2lJ = dAE= S0 HEALEH*/

list_pointer temp;
if (IS_EMPTY (ptrl)) return ptr2;
else{
if '1IS_EMPTY (ptr2)) {
for (temp = ptr1; temp->link; temp = temp->link)
temp->link = ptr2;

}
return ptri,

Data Structures
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O 9% 99 g2E
MZ22 LEE 0| JAEQ M0l ®IIOHHE OKX[2 LEQ| &3 BEE HZOHO0F 0Ot2= 0 OIS LEE XS WA
PE LEE M2t 0IS0HOF BHTF

*

1]
< H°|&] 168, & 4.16 : % EB|AE A
& o]~ 168, & 4.17 . HY E|AEL O[S} == CHEd AA|

) —r3

o,

> X | T X, | —
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> T°o|x| 168, ==8H 419 : E|AEL] 9 &= ==

void insert_front(list_pointer *ptr, list_pointer node)
/* ptr0l 2I2EQ DX LEE Jt2lJ = &Y 2lAE ptrof 20l
LCE SIRUBHE */

{
if IS_ EMPTY (*ptr)) {
[* 2|AEJ S B, ptr0] MER2 EFS IS HE */
*ptr = node;
node->link = node;
}
else{
[* 2|IAEJL 30| OFH B2, 2l2EQ 20 ME2 =S & */
node->link = (*ptr)->link;
(*ptr)->link = node;
}
}
node —» Xp | =T X, | — 1" X3 <« *ptr

Data Structures By Hyun-Ju Park / Hanbat National University



> Zo|x] 169, ==T88 4.20 : A% S|L=EL] o] Hot

int length(list_pointer ptr)
{
[* Y 2| AE ptro| ZO0IE HIARHE */
list_pointer temp;
int count = 0;
if (ptr) {
temp = ptr;
do{
count++;
temp = temp->link;
} while (temp != ptr);
}

return count;

Data Structures By Hyun-Ju Park / Hanbat National University
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4.6 A A

46.1 BX A BX &5

O &* Al(equivalence relation)d] 54
+ B (reflexive)
—  H=E 02" xOll THok x = xIt &8
+ [H&H(symmetric)
- 5 O=E x, yol ol x=y0lH y=x
+ 0|%X(transitive)

— M O™ x,y, z0l CHOH x=y0l1 y=2z01H x=2z

o Eigh soll ool 2HAl =71 tHaA, HhAPA, O[HO0IH 2] o &

(equivalence relation)2} gtC}

O &*] %7 (equivalence class)

o B SO & &4 xQ yoll LHOHH x = yIt S-HOHH x@F y=
v 0=4,3=1,6=10,8=9,7=4,6=8,3=5,2=11,11=0
_ =X ¥25{0,24,711}:{1,3,5}:{6,89,10)}

SOl CHoll SxI ZHA|

rio

Data Structures
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462 X B8 <18 E
> m[o|A| 171, T=T1=H 421 : EENC] FA| UES

void equivalence()
{
initialize;
while (there are more pairs) {
read the next pair <i, j>;
process this pair;
}
initialize the output;
do
output a new equivalence class,
while (not done);

Data Structures

By Hyun-Ju Park / Hanbat National University



O =)< pairs[n][m]&] A&
o J|HEA0 ZDH[Jt O

¢ ME2 ¥ <i, k> %0l 'EJ] Ao id LHOIM M=

Ul EE =0 $FT ARE AT

M0

= A PiEY Ag
¢ LLCE= data EEQ link EEZ 7Y
¢ UE LEE 0 seq[n] A8
¢ =9 {FE A0 out[n] AIE

o
> nol 24% g2
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P oAl 171 ~ 172, =84 4.22 : FMF2! FA| L2 |FH

void equivalence()
{
initialize seq to NULL and out to TRUE;
while (there are more pairs) {
read the next pair <i, j>;
put j on the seqi] list;
put i on the seq([j] list;
}
for (i =0;i<n;i++)
if (out[i]) {
out[i] = FALSE;
output this equivalence class;

Data Structures
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> To|x] 172, ! 4.18 : WS°| UEE FHe B|AE

seq

data
link

data
link

0=4,3=1,6=10,8=9,7=4,6=8,3=5,2=11,11=0

[01 M1 [21 (31 1[4 [581 (6] [71 [8 [91 [10] [11]
11 3 11 5 7 3 8 4 6 8 6 0
null| |null null null null| |null
4 1 0 10 9 2
null null| [null null null null

Data Structures
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> H°o|R| 172 ~ 174, =28 4.23 . FTA| FFE F°l= ==

#include <stdio.h>
#inlcude <alloc.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 outf MAX_SIZE];
node_pointer seqfMAX_SIZE];
node_pointer X, y, top;
inti,j, n
printf("Enter the size (<= %d) ", MAX_SIZE);
scanf("%d", &n);
for(i=0;i<n;i++){ /* seq@ outE XJ|8}*/
out[i] = TRUE; seq[i] = NULL;
}
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* LHH: SXI 8= U= */
printf("Enter apair of numbers (-1 -1 to quit): ");
scanf("%d%d", &i, &J);
while (i >=0) {
X = (node_pointer)malloc(sizeof(node));
if (IS FULL(X){
fprintf(stderr, "The memory is full\n");
exit(1);
}
x->data =j; x->link=seq[i]; seq[i] = X;
X = (node_pointer)malloc(sizeof(node));
if (IS_FULL(X){
fprintf(stderr, "The memory is full\n");
exit(1);
}
x->data =1; x->link=seq[j]; seq[j] = X;
printf("Enter a pair of numbers (-1 -1 to quit): *);
scanf("%d%d", &i, &j);

Data Structures By Hyun-Ju Park / Hanbat National University
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F22H: SXI RRES =8/

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

if (out[i]) {
printf("\nNew class: %5d", i);
out[i] = FALSE; [* REEE FALSE=R & */
X = seq[[i]; top = NULL; [ AR RT|9*/
for (;;) {
while () { [* 2|AE X2l */
| = x->datg;
if (out[j]) {
printf(%5d", j); out[j] = FALSE;
y = x->link; x->link = top; top=Xx; X =,
}
else x = x->link;
}
if ('top) break;

X = seq[top->data]; top = top->link; /* AB0IA HIH */
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¢ UE TEIF Uz Y HE JAES AE

<> H°|x] 175, & 419 : HAD WEE HI == X

HE £
down head right
next
ED| LE
down | head row col right
value
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< H|°|R] 176, O=! 4.20 : 4 x 4 A CHE
& H|°o|x] 176, ! 4.21 : A YEIe]| i =™
0 0 11 O |
12 0 0 O HO H1 H2 H3
O -4 0 O 4|4
0 0 0 -15]
HO JHE
11
110
H1
12
H2 2|1
-4
H3 JHE}
-15
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<> Ho|x] 177, pMAE

#defineMAX_SIZES50 /* X|[{ && 30| */
typedef enum { head,entry} tagfield;
typedef struct matrix_node * matrix_pointer;
typedef struct entry node {
int row;
int col;
int value;
b
typedef struct matrix_node {
matrix_pointer down;
matrix_pointer right;
tagfield tag;
union {
matrix_pointer next;
entry_node entry;
Ty,
¥
matrix_pointer hdnodel MAX_SIZE];
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> H|°|R| 177, O& 4.22 : T “¥EL| UH o
& TIoIA| 178 ~ 179, T=T12 4.24 @ D YHAM 27|

& H[°|R] 179 ~ 180, == 4.25 : M| “¥E ==E H&

matrix_pointer mread(void)
[* WEE A HZE HHOZ LGOI MY HEHIE hdnodeE AHEPLLE. */
{

int num_rows, num_cols, num_terms, num_heads, i;

int row, col, value, current_row;

matrix_pointer temp, last, node;

printf("Enter the number of rows, columns, and number of nonzero terms: "
scanf("%d%d%d", & num_rows, &num_cols, & num_terms);
num_heads = (num_cols > num_rows) ? num_cols: num_rows,

[* OIE LB 2AEN HPHHIE LEE dd */

node = new_node&(); node->tag = entry;,

node->u.entry.row = num_rows; node->u.entry.col = num_cols;

if (!num_heads) node->right = node;

else{ /* UE LEEE XII3BCHE. */

for (i = 0; i <num_heads; i++) {

temp = new_node; hdnode]i] = temp; hdnodg|i]->tag = head;
hdnode[i]->right = temp; hdnodg]i]->u.next = temp;
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}

current_row = 0; last = hdnode[0Q]; [* GATH SHO| OFX|St L E */
for (i =0; i <num_terms; i++) {
printf("Enter row, column and value: ");
scanf("%d%d%d", &row, &col, &value);
if (row>current_row) { /* SIf WS S8 */
last->right = hdnode[current_row];
current_row = row; last = hdnode[row];
}
temp = new_node(); temp->tag = entry; temp->u.entry.row = row;,
temp->u.entry.col = col; temp->u.entry.value = value;
last->right = temp; last = temp; [ 2 AEN AE */
hdnode[ col]->u.next->down = temp; [* B EAEN HAE */
hdnode| col]->u.next = temp;

}

last->right = hdnode[current_row]; [* O WS S8/

for (i =0; i <num_cols; i++) [*PE G AEE SRR ¥/
hdnode[i]->u.next->down = hdnode]i];

for (i =0; i <num_heads - 1; i++) [* BEUWE LEES HES */

hdnodg[i]->u.next = hdnodg[i + 1];
hdnode[num_heads - 1]->u.next = node;
node->right = hdnode[0];

return node;
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> Zo|x] 180, ==T2 4.26 : Y HEL =5

void mwrite(matrix_pointer * node)
[* WEHE WRAMO T =PI */
{
inti;
matrix_pointer temp, head = node->right;
[* WO XHA */
printf("\n num_rows = %d, num_cols = %d \n",
node->u.entry.row, node->u.entry.col);
printf(" The matrix by row, column, and value: \n\n");
for (i = 0; i < node->u.entry.row; i++) {
[* 2ol U= NELESE £ */
for (temp = head->right; temp != head; temp = temp->right)
printf (" %5d%5d%5d \n", temp->u.entry.row,
temp->u.entry.col, temp->u.entry.value);
head = head->u.next; /* LIS & */
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> Zio|x] 181

, T2 427 @ I CHEL] oA

void merase(matrix_pointer * node)
WHS MHIOtL, = ESS 0T BHASILE */

matrix_pointer X, y, head = (* node)->right;
int i, num_heads;
[* HELR| LEQUE LEES W RUMOZ BHADITE */
for (i = 0; i < (*node)->u.entry.row; i++) {
y = head->right;
while (y'=head) { x=y; y=y->right; free(x); }
X = head; head = head->u.next; free(x);
}
[* LHHX] OIE =SS HH=A0H */
y = head;
while (y '=*node) { x=Yy; y = y->u.next; free(x); }
free(* node); *node = NULL;
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O d<odZ2 432 A E(singly linked linear list)2] | %

.
©

2109 LE POIM B3 H¥OZ= A OIS0t PQ MY -E(predecessor)E M 2|AEQ HZSFH CHAl &0t
> Q9] L& Aol EX

O o]F 972 2 2E(doubly linked list)
¢+ LCE BHY Z3E 7Y
— P9 YZ(RLINK), T2l LL(LLINK)

<> H°lx] 183, == =

typedef struct node * node_pointer;

typedef struct node {
node_pointer Ilink; D S
element item;
node_pointer rlink;

}
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P H|o|x]| 183, & 4.23 : = =E=EE TIE o|F UE HY 2|AE
=3
o

& T°|x| 184, & 424 : %= ==E T

Iz
2

llink item rlink /

p == p->llink->rlink == p->rlink->llink
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— O

P H|°|R| 184, =B 428 : °|F W MY ZLE oY
2

& T[°|~] 184, OB 4.25 : T °|F U HY Z|AE &Y

o,

void dinsert(node_pointer node, node_pointer newnode)

{
/* newnodeZ node® @EZ0| & */
newnode->llink = node;
newnode->rlink = node->rlink;
node->rlink->link = newnode; l i
node->rlink = newnode; node
}
E LE
llink item rlink /
2
newnode
\ node!
node2
node3
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P H|o|x| 185, =84 4.29 : °|F HEH Y ZLECMY &A|

BlASofMe Al

& H|°|~] 185, &l 4.26 : °|F X

void ddelete(node_pointer node, node_pointer del eted)

{

[* 015 HE A AENM ATl */

if (node == deleted)

printf("Deletion of head node not permitted.\n");

else{

deleted->Ilink->rlink = deleted->rlink;

deleted->rlink->Ilink = deleted->link;

free(del eted);

Ilink

item rlink

2T

HE LE

A

nodel!

node?

Al

node3
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