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5.1.Ngan xep (Stack)

~N\ [ ]
F’u}v Pop

Ngan xép |3 mot kiéu danh sach
dw@c trang bi hai phep toan:
bo sung mét phan tlr vao cu6i danh
sach
loai b6 mét phan tr cing @ cuoi danh
sach

i

Cé thé hinh dung ngén xép nhw hinh anh mot chf“)ng
dia, dia nao dwoc dat vao chong sau cung s€ nam trén
tat cd cac dia khac va sé dwoc lay ra dau tién.
Vinguyén tac vao sau ra trwoc” do, Stack con co tén
gQi la danh sach ki€u LIFO (Last In First Out)

Vi tri cudi danh sach duoc goi la dinh (top) cua Stack.
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5.1.1. Biéu dién ngdn xép bang

mang

Khi md ta Stack bang mang:
BO sung mot phan tl vao Stack ~thém mot phan
tlr vao cu0i mang.
Loai bc’)’mcf)t phan t( khoi Stack ~ loai bd mét phan
tr & cubi mang.
Stack bj tran khi bd sung vao méng da day
Stack 13 rdng khi s6 phan tl thwe sw dang chiva
trong mang = o.
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5.1.1. Biéu dién ngdn xép bang

mang

#define max = 10000
int Stack[max];

int Top;
void StackInit () {
Top = 0; int Pop () {

printf (“"Stack 1s empty”);

void Push(int V) { cturn -1
return -1;

1f (Top >= max-1)

printf (“Stack 1s full”); }

else {
else { .
int res = Stack[Top];
Top++; Ton—— :
Stack[Top] = V; opT

return res;

}

D6 phirc tap tinh toan cula cac thao tac
Init, Push, Pop déu la ©(a)
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5.1.2. Biéu dién ngan xép bang

danh sach noi don kiéu LIFO

Khi cai dat Stack bang danh sach noi don kiéu LIFO,

ta bd qua viéc kiém tra Stack tran.
typedef struct node {

int data; int Pop () f{
TNode *next; if (Top == NULL) {
} TNode; print ('Stack is empty');
TNode * Top; return -1;
void StackInit() { }
Top = NULL; else {
} int res = Top->data;
vold Push (int V) { TNode * P = Top->next;
TNode * P = (TNode *) free (Top) ;
malloc (sizeof (TNode)) ; Top = P;
P->data = V;

return res;
P->next = Top; }

Top = P; }

} CuuDuongThanCong.com https://fb.com/tailieudientucntt
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5.1.3. Ngdn xép — trng dung

P0i sO nguyén tw hé thap phan sang hé nhi phan.
Vidu 23, =10111,
Thuat toan
Input sO N
Néu n=o0 nhay dén budc 4, néu khong thwc hién
buwdc 3
In sO dw cla n khi chia cho 2 (d = n%2) va gann=n/2
Két thic
Tuy nhién v@&i thuat toan nhw vay thw tw cac chr
sO trong hé nhi phan bi ngworc. That vay:
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5.1.3. Ngdn xép — trng dung

Vidu dbisdn= 23 sang hé nhi phan, theo thuat

toan tréen:

n=23#0,inra23%2=1, gann=23/2=11

n=11#0,inra11%2=1,gann=11/2=g5

n=c#0,inrag%2=1,gann=x5/2=2

n=2#0,inra2%2=0,gann=2/2=1

n=1#0,inra1%2=1,gann=1/2=0

n=0, thuat toan ket thuc, ta thu dwgc day chir s6 11101
Ma trén thwc té 23, =10111, .
be giai quyet tinh trang thir tw nguworc, ta co the
loi dung tinh chat vao say, ra trirG’c cua ngan xép
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5.1.3. Ngdn xép — trng dung

Ham in sO n & dang nhi phan
volid outputInBinary (int n) {
while (n > 0) {

int bit = n % 2;
push (bit); // day vao stack
n=n/ 2;

}
while <stack khéng rdéng> {
printf (“$d”,pop()); // lady ra khoi stack

ccccccccccccccccc
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5.1.3. Ngdn xép — trng dung

Co thé du

ng co ché stack dé kh(r dé quy cho tat

ca cac ham dé quy

Baitoant
cO mo hin
Stack cot

1ap Ha N&i: mbi coc trong sO 3 coc déu
h cla mOt stack

hé dworc dung dé phan tich va tinh gia

tri cla biéu thirc dai sO, vidu: (2*5-1%2)/(11-
9) (ket qua: 4), hoac 60| ky phap trung t0 thanh
hauto(ketqua 25%712%- 119- /)

Bai toan tim kiém theo chiéu sau trén do thi
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5.1.3. Ngdn xép — trng dung

MOt doan tau chira n toa tau danh sO tw 2 dén n dang
nam trén dwong ray A. Do nhu cau van chuyén, nguoi ta
muOn sap xep lai cac toa tau theo mot thir tw nao do va
chuyen doan tau vo'i thir tw toa moi qua dwéng ray C.
Th tw m&i nay sé [a modt hoan vi clia (1, 2, ..., n). Quy tac
chuyen nhw sau: chi dwo'c dwa cac toa tau chay theo
dwong ray theo hwdng mui tén, co thé dung doan
dwong ray B (dwong tranh) dé chira tam cac toa tau
trong qua trinh d| chuyén.

uuuuuuuuuuuuuuu https://fb.com/tailieudientucntt

10


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5.1.3. Ngdn xép — trng dung

Bai toan dat ra la nhap vao thtr tr madi can cé cua
céac toa tau, cho biét cé phwong an chuyén hay
khong, va néu co hay dwa ra cach chuyeén.
Vidu:n=4; Thtrtw can co (3, 4, 3, 2)

1)A—>C 2)A—>B 3)A—B; 4H)A-C; 5)B—>C 6)B—C

Hoac tong quat hon:ligt ké tat ca cac hoan vi cla thi tw
cac toa cé thé tao thanh trén doan dwdng ray C v&i luat
di chuyén nhw trén

11
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5.2. Hang do’i (Queue)
Hang doi 1a mét kiéu danh

sach dwgc trang bi hai phép I

toén: b . B6sung
bO sung MOt phan t vao cuOi  Loaibs ™

danh sach (Rear) DAy Cub
loai bd mét phan tir & dau
danh sach (Front)

Co thé hinh dung hang doi nhw mQt doan nguOi
xep hang mua ve: Nguwoi nao xép hang trurdc sé
duwoc mua veé trirdc va ra khoi hang dé nhuwong vi
tri cho nguwQi xép hang ngay phia sau.

Vinguyén tac “vao trrroc ra trwoc” do, Queue con
co ten goi la danh sach kiéu FIFO (First In First Out).

2
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5.2.1. M6 ta hang doi bang

manc

Khi mé ta Queue bang mang, ta co hai chi sO Front
va Rear Ity chi'sg phan tir dau va chi so cu0| Quevue,
kh&i tao Queue rong: Front =1 va Rear =

pé thém mot phan tlr vao Queue, ta tang Rear lén 1va
dwa gia tri d6 vao phan tl thr Rear.

Pé loai mot phan tl khdi Queue, ta lay gia tri & vj tri
Front va tang Front |én 1.

Khi Rear tang lén hét khoang chi so cua mang thi mang
da day, khong thé day thém phan tl vao nlra.

Khi Front > Rear thi tpc la Queue dang rong
Nhw vay chi mot phan clia mang t vj tri Front t&i
Rear dwore st dung lam Queue.

1
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5.2.1. M6 ta hang doi bang
manc

#define max = 10000

int Queue[max]; int Pop ()

int Front, Rear; if (Front > Rear) {

printf (“Queue 1is empty”);
return -1;

vold QueueInit {

Front = 1; Rear = 0; |
} else {
void Push(int V) { int res = Queue[Front];
1f (Rear >= max-1) Front++;
printf (“Queue 1s full”); return res;
else { }
Rear++; }
Queue [Rear] = V;

}

PO phirc tap tinh toan cla cac thao tac Init, Push, Pop déu |a ©(1)

1
CuuDuongThanCong.com https://fb.com/tailieudientucntt 4


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5.2.1. M6 ta hang doi bang

manc

Nhwo'c diém:

Trong cach cai dat bang mang ta thay cac chi sO Rear
va Front chitang |én ch(r khong glam di, ke ca khi Iay
cac phan tr ra khoi hang doi: Chi cé cac phan ter tlp vi
tri Front t&@i Rear la thuGc Queue, cac phan tw tl vi tri
1tQi Front - 2 bi lang phi

Nhugc diém ndy khdng c6 khi cai d&t ngdn xép (vi chi
sO Top trong ngan xép tang roi lai giam trong cac
thao tac them vao/lay ra) _

Pé khac phuc nhwoc diém nay: biéu dién bang

danh sach vong

15

ccccccccccccccccc


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5.2.2. M0 ta hang do’i danh sach

vong

Danh sach vong biéu dién

hang d@'i co thé cai dat ,
bang mang hoac danh sach ‘
&n két. O day ta xét phép \

cai dat bang mang:

Coi nhw cac phan t&r clia méng dwo'c xép quanh vong theo mét
hwong nao do

Cac phan o nam tren phan cung tron tw vi tri Front tOi vi tri
Rear la cac phan tlr cUa Queve.

Thém mot phan tlr vao Queue: dich chi sO Rear theo vong mot vi
tri rOi dat gia tri m&i vao do

Loai bo mét phan tep trong Quevue: |3y ra phan t tai vi tri Front
rOi dich chi so Front theo vong

16


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

5.2.2. M0 ta hang do’i danh sach

vong

#define max = 10000
int Queue[max];
int Front, Rear, i, n;
volid QueuelInit {
n = Front = 0;
Rear = max - 1;
}

volid Push(int V) {
1f (n>=max)

printf (“Queue’s full”);

else {
Rear = (Rear+l) % max;
Queue [Rear] = V;
n++;

}

B6 phirc tap tinh toan cula cac thao tac Init, Push, Pop déu la O(2)

CuuDuongThanCong.com

int Pop () {

if (n == 0) {
printf (“Queue 1s Empty”);
return -1;

}

else

{
int res = Queue[Front];
Front = (Front+l)$% max;
n--;

return res;

17
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5.2.3. M0 ta hang do’i bang danh

sach noi don kiéu FIFO

typedef struct node {

int data;
TNode *next;
} TNode; int Pop ()
TNode * Front, Rear; if (Front == NULL) {
void QueueInit () { printf (“Queue is empty”);
Front = NULL; return -1;
} } else {
void Push (int V) { int res = Front->data;
TNode * P = (TNode *) TNode * P = Front->next;
malloc (sizeof (TNode) ) ; free (Front);
P->data = V; Front := P;
if (Front==NULL) return res;
Front = P; }
else Rear->next = P; }

Rear = P;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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5.2.4. Hang dovi - Png dung

Bai toan tim kiém theo chiéu rOng trén do thi,

Thuat toan loang

Queue dwoc dung trong hau het cache diéu hanh de xep
thtr tw cac tien trinh truy cap vag cung mot tai nguyén,
Dung trong hé thong mang dé xep hang chd cho cac goi
tin trwvQc khi dlnh tuyén chung den hwong dich,

MOt bién thé cla hang dgi la hang doi c6 do wu tién
(priority queue hay con goi la heap) dwoc dung

Trong thuat toan sap xép rat hiéu qua 1a thuat toan sap xép
ki€u vun dong (heap sort),

Dung trong bai toan quan ly bang thong,
Bai toan tim dwong di ngan nhat trong d6 thi c6 trong so,

Trong mo6t sO thuat toan ma hoda va giai ma (nhw thuat toan
Huffman).

19
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5.2.4. Hang dovi - Png dung

MOt doan tau chira n toa tau danh sO tw 2 dén n dang
nam trén dwong ray A. Do nhu cau van chuyén, nguoi ta
muOn sap xep lai cac toa tau theo mot thi twr nao do va
chuyen doan tau voi thi tir toa moi qua dwéng ray C.
Th tw m&i nay sé [a modt hoan vi clia (1, 2, ..., n). Quy tac
chuyen nhw sau: chi dwo'c dwa cac toa tau chay theo
dwong ray theo hwdng mui tén, co thé dung doan
dwong ray B (dwong tranh) dé chira tam cac toa tau
trong qua trinh d| chuyén.

uuuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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5.2.4. Hang dovi - Png dung

Bai toan dat ra la nhap vao thr ty moi can cé cla
céac toa tau, cho biét cd phwong an chuyén hay
khong, va néu co hay dwa ra cach chuyeén.
Vidu:n=4; Thtr tw can co (g, 4, 2, 3)

1)A—>C 2)A—>B 3)A—B; 4)A—~(; 5)B—>C 6)B—C

Hoac tong quat hon:ligt ké tat ca cac hoan vi cla thi tw
cac toa cé thé tao thanh trén doan dwdng ray C v&i luat
di chuyén nhw trén
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