C Programming
Basic — week 5



» A
Chu de
e Hang doi
— Cai dat si dung mang

— Cai dat su dung danh sach lién
két

e Bai tap




Hang dai

e Hai dau déu dudc sir dung: Mot dau dé
thém va mot dau dé bot

e D{I lieu dugc thém & dudbi va ducoc bdt o
dau

Banks'R'Us
(a) A queue (line) of people

Remove Insert
(dequeue) (enqueue)

front rear

(b) A computer queue



Cau truc FIFO

e Cac phan tu dudc bdt theo dung tha tu
dudc thém vao

— Cau truc FIFO: First in, First out

front rear



Thao tac trén hang dagi

e Queue CreateQ(max_queue_size) .=
tao ra hang dgi rong co kich thudc toi
da la max_queue_size

e Boolean IsFullQ(gueue, max_queue_size) ::
iIf(number of elements in gueue =
max_qgueue_size)
return TRUE
else return FALSE



Thao tac trén hang dgi (2)

e Queue EnQ(gueue, item) ::=
if (IsFullQ(gueue)) gueue_full
else insert item at rear of gueue and
return gueue

e Boolean IsEmptyQ(queue) ::=
iIf (queue
==CreateQ(max_queue_size))
return TRUE
else return FALSE

e Flement DeQ(qgueue) ::=
iIf (IsEmptyQ(qgueue)) return
else remove and return the item at
front of queue. 6



Cai dat s dung mang va
cau truc

#define MaxLength 100

typedef ... ElementType;

typedef struct {

ElementType Elements [MaxLength];
//Store the elements

int Front, Rear;

} Queue;



Khdi tao va kiém tra

vold MakeNull Queue (Queue *Q) {
O->Front=-1;
O->Rear=-1;
}
int Empty Queue (Queue Q) {
return Q.Front==-1;
}
int Full Queue (Queue Q) {
return (Q.Rear-Q.Front+1)==MaxLength;
}



Enqueue

vold EnQueue (ElementType X,Queue *Q) {
1f (!Full Queue (*Q)) {
1f (Empty Queue (*Q)) O->Front=0;
O->Rear=Q->Rear+1;
O->FElement [Q—>Rear]=X;
}

else printf ("Queue 1s full!");

J



Dequeue

vold DeQueue (Queue *Q) {
1f (!Empty Queue (*Q)) {
O->Front=Q->Front+1;

1f (Q—->Front > Q->Rear)
MakeNull Queue (Q) ;

// Queue become empty

J

else printf ("Queue 1s empty!");

J
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Implementation 2: hang dg¢i vong xoay

front: w1 tri lién trude phan tir dau tien nguoc chiéu kim dong ho
rear: dudi1 hién tai

EMPTY QUEUE
2] [3]
[1] [4]
[0] [5]
front=0 front=0
rear =10 rear =3
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Problem: mot vi tri dé trong khi hang doi day

FULL QUEUE FULL QUEUE

front =0 front =4
rear =5 rear =3
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Kiém tra hang dgi day

int Full Queue (Queue Q) {

return (Q.Rear-Q.Front+l) 3%
MaxLength==0;

J
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Dequeue

vold DeQueue (Queue *Q) {
1f (!Empty Queue (*Q)) {
//if queue contain only one element

1f (Q->Front==0->Rear) MakeNull Queue (Q) ;

else Q->Front=(Q->Front+1l) % MaxLength;
}

else printf ("Queue 1s empty!");

J
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Enqueue

vold EnQueue (ElementType X, Queue *Q) {
1f (!Full Queue (*Q)) {
1f (Empty Queue (*Q)) O->Front=0;
Q—->Rear=(Q->Rear+l) % MaxLength;
O->Flements [Q—-—>Rear]=X;

} else printf ("Queue 1is full!");

J
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Cai dat su dung danh sach

e SU dung cac thao tac trén danh sach
dé cai dat hang doi
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Khai bao

typedef ... ElementType;
typedef struct Node{
ElementType Element;

Node* Next; //pointer to next element
¥

typedef Node* Position;
typedef struct/{

Position Front, Rear;

} Queue;
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Khai tao

vold MakeNullQueue (Queue *Q) {

Position Header;
Header=(Node*)malloc (sizeof (Node)) ;

//Allocation Header
Header—->Next=NULL;
O->Front=Header;

Q—->Rear=Header;
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Ki€ém tra rong

int EmptyQueue (Queue Q) {

return (Q.Front==0.Rear) ;

J
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EnQueue

vold EnQueue (ElementType X, Queue *Q) {
QO—->Rear—-—>Next=
(Node*)malloc(sizeof (Node)) ;
O->Rear=Q0->Rear—->Next;
O->Rear->Element=X;
Q—->Rear—-—>Next=NULL;
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DeqQueue

vold DeQueue (Queue *Q) {

if (!Empty Queue (Q)) {
Position T;
T=0->Front;
O->Front=Q->Front—->Next;
free(T);

}

else printf ("Error: Queue 1s empty.”);

J
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Exercise 5.1

e Xay dung danh ba dién thoai

e Khai bao cau truc "Address" chua it nhat "name",
"telephone number"” va "e-mail address".

e Vi€t chuang trinh sao chep danh ba tu mot tép

san]cg| tep khac su dung hang dgi. Bau tien, doc

danh ba tu mot tép vao hang dgi. Sau do lay cac

phan tu tu hang dgi va ghi vao tep.
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Exercise 5.2

e Tao mOt hang dgi chua cac s6 nguyeén.
Kich thudc hang dgi la 10 phan tu.

e Doc cac s6 nguyén tu ban phim, cach nhau
bsi dau trang va thém vao hang dgi. Khi
doc tGi sO thu 11, danh sach da day. Khi
do chuadng trinh x6a sO dau tién va thém
sO 11 vao hang dgi. In cac s6 nguyén bi
x0a ra man hinh

e XU ly tat ca cac s6 nguyén theo cach nay
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Exercise 5.3

May bdy cé 50 hang ch6: ABCDEF
Su dung hang dgi, vi€t chugng trinh quan ly dat vé may
bay v3&i menu cé cac chiic nang thém,hoan, sira thong tin
ve tu khach hang

MOt vé co cac trudng sau:

— Flight Number

- Name of client

- Booking Time

- Quantity

- Seattype W/C/N (W: C,FC: A, D, N: B,E)

K&t qua dat ve: Accept hoac Refuse. Néu Accept - hé thong
thuc hién gilf cho va théng bao cho ngudi dung. Trudng,

Booking Time cé gia tri la thdi gian hé€ thdng tai thdi diém
dat veé
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Exercise 5.4

e MO phong hoat dong cua may tinh xu ly
cac yeu cau tinh toan tu cac chuaong trinh
e Dau vao:
— S8 lugng tién trinh co thé chay song song
— Dung lugng b6 nhd
e Chudng trinh c6 menu:
— Tao chuong trinh mdi (v&i ID va dung ludgng bo
nhG can thiét)
- Tat mot chuadng trinh

- Hién thj trang thai chay va chd dgi cla cac
chucong trinh
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Homework 1

Ngan hang phuc vu rut tién va nap tién vao tai khoan

Viét chudng trinh phuc vu khach hang theo s6 cua (moi clra
la mot hang ddl)
Chuaong trinh cé menu dé thém khach hang

— Thgi gian vao )

— Thdi gian phuc vu moi khach héng la 15 phut
Output: Khach hang dugc dua vao mot cua véi thong tin
thdi gian chd
Chuadng trinh can tinh thdi gian chd cua khach hang

— Téng s6 khéch hang

- Toéng thdi gian chd

— Thdi gian chd trung binh cta mo6t khach hang
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Hudng dan:

e Thong tin khach hang Iuu trong tép
co dinh dang:

Time  Number of clients
9:00 2
9:10 1
9:25 3
9:40 2
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Giao dién
BIDV- Ha Thanh 17 Ta Quang Buu
Number of queues:2
9:00 2
1st client goes to Queue 1 : 0
2nd client goes to Queue 2 : O
9:10 1
1st client goes to Queue 1 : 5 (serve at 9:15)
9:25 3
1st client goes to Queue 2 : O

2nd client goes to Queue 1: 5
3rd client goes to Queue 2: 15

Average: XYZ clients - total and average waiting time
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Cai dat khac su dung mang

e Queue CreateQ(max_qgueue_size) ::=
# define MAX_QUEUE_SIZE 100

typedef struct {
int key; /* other fields */
} element;
element queue[MAX_QUEUE_SIZE];
int rear = -1;
int front = -1;
Boolean IsEmpty(queue) ::= front == rear
Boolean IsFullQ(queue) ::= rear ==
MAX_QUEUE_SIZE-1
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Enqueue

e void enq(int *rear, element item)

1

/* add an item to the queue */
if (*rear == MAX_QUEUE_SIZE_ 1) {
queue_full( );
return;

y

queue [++*rear] = item;

y
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Dequeue

e element deq(int *front, int rear)

{
if ( *front == rear)
return queue_empty( );

/* return an error key */
return queue [++ *front];
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Enqueue

void addq(int front, int *rear, element item)
{
*rear = (*rear +1) % MAX_QUEUE_SIZE;
if (front == *rear) /* reset rear and print
error */
return;

h

queue[ *rear] = item;
b
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Dequeue

element deleteq(int* front, int rear)

{

element item;
if (*front == rear)

return queue_empty( );
/* queue_empty returns an error key */

*front = (*front+1) % MAX_QUEUE_SIZE;
return queue[*front];
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