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ListNode* insert_first(ListNode* head, element data)

{
ListNode *node = (ListNode *)malloc(sizeof (ListNode));
node->data = data;
if (head == NULL) {
head = node;
node->link = head;
3
else {
node->link = head->link; /1 (1)
head->link = node; /1 (2)
3
return head; /] HAE BE EZQIEE BHEHSHTE.
3
- -~
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ListNode*
{

insert_last(ListNode* head, element data)

ListNode *node = (ListNode *)malloc(sizeof(ListNode));
node->data = data;
if (head == NULL) {

head = node;

node->link = head;

}

else {
node->link = head->link; /1 (1)
head->link = node; /1 (2)
head = node; /1 (3)

3

return head; /] HAE & ZQIHE BHatSHCY.
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#include <stdio.h>
#include <stdlib.h>

typedef int element;

typedef struct ListNode { [/ = E EI&
element data;
struct ListNode *link;

} ListNode;

/[l 2lAES a5 &4
void print_Llist(ListNode* head)

{
ListNode* p;

if (head == NULL) return;

p = head->link;

do {
printf("%d->", p->data);
p = p->link;

} while (p != head);

printf("%d->", p->data); // Ot Xl &

}
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int main(void)

ListNode *head = NULL;

// list = 10->20->30->40
head = insert_last(head, 20);
head = insert_last(head, 30);
head = insert_last(head, 40);
head = insert_first(head, 10);
print_list(head);

return 0;

10->20->30->40->
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef char element[100];

typedef struct ListNode { i EE B
element data;
struct ListNode *link;

} ListNode;

ListNode* insert_first(ListNode* head, element data)
{
ListNode *node = (ListNode *)malloc(sizeof (ListNode));
strcpy(node->data, data);
if (head == NULL) {
head = node;
node->link = head;

3

else {
node->link = head->link; /1 (1)
head->link = node; /1 (2)

3

return head; /] HAE BE ZQIHE BHEHSHLE.
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int main(void)

{
ListNode *head = NULL;

head = insert_first(head, "KIM");
head = insert_first(head, "PARK");
head = insert_first(head, "CHOI");

ListNode* p = head;

for (inti=0;1<10; i++) {
printf("& X Xtll=%s \n", p->data);
p = p->link;

3

return 0;
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typedef int element;

typedef struct DlistNode {
element data;
struct DlistNode *llink;
struct DlistNode *rlink;

} DlistNode;
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// M22 HI0IEHE L& beforel LEZ 0 & SHCH.
void dinsert(DListNode *before, element data)

{
DListNode *newnode = (DListNode *)malloc(sizeof (DListNode));

strcpy(newnode->data, data);
newnode->llink = before;
newnode->rlink = before->rlink;
before->rlink->llink = newnode;
before->rlink = newnode;
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removed
/! == removedE A M| &tLt.
void ddelete(DListNode* head, DListNode* removed)
{
if (removed == head) return;
removed->llink->rlink = removed->rlink;
removed->rlink->llink = removed->llink;
free(removed);
} i
" ™
. Cmn -~
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#include <stdio.h>
#include <stdlib.h>

typedef int element;

typedef struct DListNode { // 0|&S%HZ =& Et
element data;
struct DListNode* llink;
struct DListNode* rlink;

} DListNode;

/10l A& 2|AEE =D&t

void init(DListNode* phead)

{
phead->llink = phead;
phead->rlink = phead;
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/10l A& 2|AELS LEE &4

void print_dlist(DListNode* phead)

{
DListNode* p;
for (p = phead->rlink; p != phead; p = p->rlink) {
printf("<-| |%d]| |-> ", p->data);
}
printf("\n");
}

// M2 HIOIEHE & beforel LEZ 0N & StHCE.

void dinsert(DListNode *before, element data)

{
DListNode *newnode = (DListNode *)malloc(sizeof (DListNode));
strcpy(newnode->data, data);
newnode->llink = before;
newnode->rlink = before->rlink;
before->rlink->llink = newnode;
before->rlink = newnode;

}
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void ddelete(DListNode* head, DListNode* removed)
{
if (removed == head) return;
removed->llink->rlink = removed->rlink;
removed->rlink->llink = removed->llink;
free(removed);
}
”
L -~
CZ &I ZEoi N22=x © MSETHAF 2019 >



E|AE T2y
0

// 0l & 2|AE HAE T2 )&

int main(void)
{
DListNode* head = (DListNode *)malloc(sizeof(DListNode));
init(head);
printf("Z=Jt SH\n");
for (inti=0;i<5;i++){
/1 ol&E 29 LEZN &L
dinsert(head, i);
print_dlist(head);

3

printf("\n&F Xl EHANN");

for (inti=0;i<5;i++) {
print_dlist(head);
ddelete(head, head->rlink);

3

free(head);

return 0; o)

} M 1™
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<-| #Fernando# |-> <-| Dancing Queen |-> <-| Mamamia |-

HANHE LEotA2(<, >, q): >
<-| Fernando |-> <-| #Dancing Queen# |-> <-| Mamamia |-

HIANHE LEotA2(<, >, q): >
<-| Fernando |-> <-| Dancing Queen |-> <-| #Mamamia# |-

HANHE LEotA2(<, >, q): <
<-| Fernando |-> <-| #Dancing Queen# |-> <-| Mamamia |-

HHAHE LEOIAI2(<, >, q):
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#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef char element[100];

typedef struct DListNode { // 0|59 Z =& Et
element data;
struct DListNode* llink;
struct DListNode* rlink;

} DListNode;

DListNode* current;

/] 0l= A& 2|AEE =D|3g
void init(DListNode* phead)

{
phead->llink = phead;
phead->rlink = phead; 4
} " ™
~ h
C2 &l Z0{& U272 =x © MSETHAF 2019 >d
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// 0l & 2|AE HAE T2 )&

int main(void)

{
char ch;
DListNode* head = (DListNode *)malloc(sizeof(DListNode));
init(head);

dinsert(head, "Mamamia®“);
dinsert(head, "Dancing Queen");
dinsert(head, "Fernando”);

current = head->rlink;
print_dlist(head);
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do {
printf("\nZ S HE L=EotAI2(<, >, q): ");
ch = getchar();
if (ch =='<"){
current = current->llink;
if (current == head)
current = current->llink;
3
else if (ch ==">) {
current = current->rlink;
if (current == head)
current = current->rlink;
3
print_dlist(head);
getchar();
} while (ch !='q");
/I SE 22 oM 2ZEZ I
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typedef int element;
typedef struct StackNode {
element data;
struct StackNode *link;
} StackNode;

typedef struct {
StackNode *top;
} LinkedStackType;
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typedef int element;
typedef struct StackNode {
element data;
struct StackNode *link;
} StackNode;

typedef struct {
StackNode *top;
} LinkedStackType;
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#include <stdio.h>
#include <malloc.h>

typedef int element;
typedef struct StackNode {
element data;
struct StackNode *link;
} StackNode;

typedef struct {
StackNode *top;
} LinkedStackType;
/] =Dt et
void init(LinkedStackType *s)
{

}

s->top = NULL;

™ M

2

Cz gl 202 Ag=x © MsSTHA 2019



/] 2 AR AE B4

int is_empty(LinkedStackType *s)
{

}

/] L3t & 2= e+

int is_full(LinkedStackType *s)
{

}

FESER-ES

void push(LinkedStackType *s, element item)

return (s->top == NULL);

return O;

{
StackNode *temp = (StackNode *)malloc(sizeof(StackNode));
temp->data = item;
temp->link = s->top;
s->top = temp;
3
void print_stack(LinkedStackType *s)
{
for (StackNode *p = s->top; p != NULL; p = p->link)
printf("%d->", p->data);
printf("NULL \n");
3
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element pop(LinkedStackType *s)
{
if (is_empty(s)) {
fprintf(stderr, "A & 0| HI { A S\n");
exit(1);
3
else {
StackNode *temp = s->top;
int data = temp->data;
s->top = s->top->link;
free(temp);
return data;
3
3
__ -~
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int main(void)
{
LinkedStackType s;
init(&s);
push(&s, 1); print_stack(&s);
push(&s, 2); print_stack(&s);
push(&s, 3); print_stack(&s);
pop(&s); print_stack(&s);
pop(&s); print_stack(&s);
pop(&s); print_stack(&s);
return 0O;

1->NULL
2->1->NULL
3->2->1->NULL

2->1->NULL
1->NULL
NULL
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typedef int element; /] 2249 EtL
typedef struct QueueNode { // A2 =E°| Et&
element data;
struct QueueNode *link;
} QueueNode;

typedef struct { // 7 ADT /1&
QueueNode *front, *rear;
} LinkedQueueType;
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void enqueue(LinkedQueueType *q, element data)
{
QueueNode *temp = (QueueNode *)malloc(sizeof(QueueNode));
temp->data = data; // OIOIH H&
temp->link = NULL; // 23 2EE=ZE NULL
if (is_empty(q)) { /] FHIt S80S
g->front = temp;
g->rear = temp;
}
else { /1 AIt S80| OFLIHS
g->rear->link = temp; // =N}t S
g->rear = temp;
3
3
~ -
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/] AHl &=
element dequeue(LinkedQueueType *q)

{
QueueNode *temp =q-> front;
element data;
if (is_empty(q)) { /] S84 AFEN
fprintf(stderr, "A & 0| HlHAUS\n");
exit(1);
3
else {
data = temp->data; // GIOIH & HHHCLL.
g->front = g->front->link; // front2 Gt &
if (q->front == NULL) /] S8 &FEH
q->rear = NULL;
free(temp); // SEHZ2| of Al
return data; // GIO|E Btat
3
3
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