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#include <stdio.h>
#include <stdlib.h>
#define MAX_QUEUE_SIZE 5

typedef int element;
typedef struct {

int front;

int rear;

element data[MAX_QUEUE_SIZE];
} QueueType;

/] LF &=
void error(char *message)

{

fprintf(stderr, "%s\n", message);
exit(1);

void init_queue(QueueType *q)

{
g->rear = -1;
g->front = -1;

/] 7 Et

(o]
=




void queue_print(QueueType *q)

{
for (int i = 0; i<MAX_QUEUE_SIZE; i++) {
if (i <= g->front || i> g->rear)
printf(" | );
else
printf("%d | “, g->data[i]);
3
printf("\n");
3
int is_full(QueueType *q)
{
if (q->rear == MAX_QUEUE_SIZE - 1)
return 1;
else
return 0;
}
int is_empty(QueueType *q)
{
if (g->front == g->rear)
return 1;
else
return 0;
3
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void enqueue(QueueType *q, int item)

{
if (is_full(q)) {
error("—ﬁjf Ei}é;l' EH 2l L| [:|‘.");
return;
3
g->data[++(g->rear)] = item;
3
int dequeue(QueueType *q)
{
if (is_empty(q)) {
error("7 )t SRS EHRILICH™);
return -1;
3
int item = q->data[++(g->front)];
return item;
3
o)

A
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int main(void)

{

int item = 0;
QueueType q;

init_queue(&q);
enqueue(&q, 10); queue_print(&q);

enqueue(&q, 20); queue_print(&q);
enqueue(&q, 30); queue_print(&q);

item = dequeue(&q); queue_print(&q);
item = dequeue(&q); queue_print(&q);
item = dequeue(&q); queue_print(&q);
return O;
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#include <stdio.h>
#include <stdlib.h>

[[ ===== 225 TE A|H ======

#define MAX_QUEUE_SIZE 5

typedef int element;

typedef struct { // 7 Et&
element data[MAX_QUEUE_SIZE];
int front, rear;

} QueueType;

/] LF &=
void error(char *message)

{

fprintf(stderr, "%s\n", message);
exit(1);
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/] S A HE &=
void init_queue(QueueType *q)

{

g->front = g->rear = 0;

(7 S AL A Ees
int is_empty(QueueType *q)
{

return (g->front == g->rear);

3

/] Eot ME] Hd= &=
int is_full(QueueType *q)

{
return ((g->rear + 1) % MAX_QUEUE_SIZE == g->front);
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v01d queue_print(QueueType *q)

printf("QUEUE(front=%d rear=%d) = ", g->front, q->rear);
if (!is_empty(q)) {

int i = g->front;

do {

i=(i+1)% (MAX_QUEUE_SIZE);

printf("%d | “, g->data[i]);
if (i == g->rear)
break;
} while (i = g->front);
3
printf("\n");
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void enqueue(QueueType *q, element item)

{
if (is_full(q))
error("T b Lot EH LICH);
g->rear = (g->rear + 1) % MAX_QUEUE_SIZE;
g->data[qg->rear] = item;

3

/1 AR g

element dequeue(QueueType *q)

{
if (is_empty(q))
error("7Jt S/ S EIZLICH);
g->front = (g->front + 1) % MAX_QUEUE_SIZE;
return g->data[q->front];
3
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int main(void)
{

QueueType queue;
| int element;

init_queue(&queue);

printf("--ClOI & =Jt &tH--\n");

while (lis_full(&queue))

{
printf("8 =S LHOIAI2: ");
scanf("%d", &element);
enqueue(&queue, element);
queue_print(&queue);

printf("7 = Zstat el & LICH\n\n");

printf("--ClOI & At Al SHH--\n");

while (lis_empty(&queue))

{
element = dequeue(&queue);
printf("HLH & E==: %d \n", element);
queue_print(&queue);

3

printf ("= ST EH I LICH\n");

return 0;
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int main(void)

{
QueueType queue;
int element;
init_queue(&queue);
srand(time(NULL));
for(int i=0;1<100; i++){
if rand() %5==0){ //52 L= EHXH
enqueue(&queue, rand()%100);
3
queue_print(&queue);
if (rand() %10==0){ // 10= LI=0 EHAIH
int data = dequeue(&queue);
3
queue_print(&queue);
3
return O;
3
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#include <stdio.h>
#include <stdlib.h>

#define MAX_QUEUE_SIZE 5

typedef int element;

typedef struct { // 7 Et&
element data[MAX_QUEUE_SIZE];
int front, rear;

} DequeType;

/1 2F gt

void error(char *message)

{
fprintf(stderr, "%s\n", message);
exit(1);

}

/] =I5}

void init_deque(DequeType *q)

{
g->front = g->rear = 0;

}
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int is_empty(DequeType *q)
{

return (g->front == gq->rear);

3

/] Z3t AEH HE &4
int is_full(DequeType *q)

{
return ((g->rear + 1) % MAX_QUEUE_SIZE == g->front);

EEEEER-E

vo1d deque_print(DequeType *q)

{
printf("DEQUE(front=%d rear=%d) = ", q->front, g->rear);
if (!is_empty(q)) {
inti = g->front;
do {
i=(@+1)% (MAX_QUEUE_SIZE);
printf("%d | ", g->data[i]);
if (i == g->rear)
break;
} while (i != g->front);
3
printf("\n");
3

Cz gl 202 Ag=x © d=ETAH 2019

A




=
HlU
1.
il
O==

/] &S g
void add_rear(DequeType *q, element item)

{
if (is_full(q))
error("7/t ot ER R LICH);
g->rear = (g->rear + 1) % MAX_QUEUE_SIZE;
g->data[qg->rear] = item;

3

/1 AR g

element delete_front(DequeType *q)

{
if (is_empty(q))
error("7 )t SRS ENRILICH);
g->front = (g->front + 1) % MAX_QUEUE_SIZE;
return q->data[q->front];
3
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element get_front(DequeType *q)

{
if (is_empty(q))
error("7Jt S EHLICH;
return q->data[(g->front + 1) % MAX_QUEUE_SIZE];
3
void add_front(DequeType *q, element val)
{
if (is_full(q))
error("7 b Latat e & LICH);
g->data[q->front] = val;
g->front = (g->front - 1 + MAX_QUEUE_SIZE) % MAX_QUEUE_SIZE;
3
- "y
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element delete_rear(DequeType *q)

{
int prev = g->rear;
if (is_empty(q))
error("7Jt S EHLICH;
g->rear = (g->rear - 1 + MAX_QUEUE_SIZE) % MAX_QUEUE_SIZE;
return g->data[prev];
3
element get_rear(DequeType *q)
{
if (is_empty(q))
error("7 b S e LICH);
return q->data[q->rear];
3
- "y

Cz gl 202 Ag=x © MsSTHA 2019 2>



=
HlU
1.
il
O==

int main(void)
{
DequeType queue;
init_deque(&queue);
for (inti=0;1<3;i++){
add_front(&queue, i);
deque_print(&queue);
3
for (inti=0;1<3;i++){
delete_rear(&queue);
deque_print(&queue);
3
return O;
}
-~ "y
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# include <stdio.h>
# include <stdlib.h>

=== e N e o N A e = e e e e e e
typedef struct { // 224 EIS
int id;
int arrival_time;
int service_time;
} element; // W
/1 ...
/| ================ F 87 D& EF ==cc=cc=c=co=o==-

int main(void)

{
int minutes = 60;
int total_wait = 0;
int total_customers = 0;
int service_time = 0;
int service_customer;
QueueType queue;
init_queue(&queue);
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\n",

srand(time(NULL));
for (int clock = 0; clock < minutes; clock++) {
printf("& X Al 2t=%d\n", clock);
if ((rand()%10) < 3) {
element customer;
customer.id = total_customers++;
customer.arrival_time = clock;
customer.service_time = rand() % 3+1;
enqueue(&queue, customer);

printf(" 224 %d0l ¥d=20ll S SLICH. PR H2IAlI2t= %d=

customer.id, customer.arrival_time,

customer.service_time);

3
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if (service_time > 0) {
printf("2 28 %d & X 2l = & LILEH \n", service_customer);
service_time--;

else {
if (lis_empty(&queue)) {

element customer = dequeue(&queue);

service_customer = customer.id;

service_time = customer.service_time;

printf("2 24 %d0l %d=0l SFE AIZELICH O
JIAIZ2t2 %dZ20I A= LICH\n",

customer.id, clock, clock -

customer.arrival_time);

total_wait += clock - customer.arrival_time;

3
3
3
printf("& Al CHI| Al2t=%d= \n", total_wait);
return 0;
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