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a

DANH SACH

e KHAI NIEM VE DANH SACH
e CAC PHEP TOAN
o CAI DAT

g

— DUNG MANG (DS DAC)
— DUNG CON TRO (DS LIEN KET)




KHAI NIEM VE DANH SACH

e L3 tap hap hitu han cac phan tr c6 cung kiéu
e Ki€éu chung dudc goi la ki€u phan tir (element

type) o
e Ta thuGng biéu dién dang: al, a2, a3, ..., an
e NEu

e n=0: danh sach rong
e N>0: phan tU dau tién la al, phan tu cudi cung la a,
e DO dai cua danh sach: so phan tir cia danh
sach
e Cac phan tu trong danh sach co thir tu tuyén
tinh theo vi tri xuat hien. Ta noi a, dung trucc

\\\\\aHlo=qﬂxr1) //////
4




CAC PHEP TOAN (1)

Tén phép toan

ENDLIST(L)
MAKENULL_LIST(L)

EMPTY_LIST(L)
FULL_LIST(L)
INSERT_LIST(X,P,L)
DELETE_LIST(P,L)

LOCATE_LIST(X,L)

Cong dung

Tra veé vi tri sau phan tir cudi trong ds L

Khé&i tao mét danh sach L rong

Kiém tra xem danh sach L cé rong hay
khong

Kiém tra xem danh sach L cé day hay
khong

Xen phan tU' co6 ndi dung X vao danh
sach L tai vi tri P

X0a phan tur tai vi tri P trong danh sach
L

Tra vé két qua la vi tri cta phan tir cé
noi dung X trong danh sach L

N€Eu khong tim thay: tra vé ENDLIST(L)




CAC PHEP TOAN (2)

RETRIEVE(P,L) Tra vé ndi dung phan tu thr P trong
danh sach L

NEXT(P,L) Tra vé phan tir di'ng sau phan tu th(r
P trong danh sach L

PREVIOUS(P,L) Tra vé phan tr dirng truGe phan tur
th(r P trong danh sach L

FIRST(L) Tra vé két qua la vi tri cua phan tur
dau danh sach, ENDLIST(L) néu danh
sach rong

PRINT_LIST(L) Hién thi cac phan tr trong danh sach
L theo th( tu’ xuat hién




/ CAI DAT DANH SACH BANG MAN

tur vi tri dau tién

g

(DS PAC)

e DUng 1 mang dé luu tr lién ti€p cac phan tir, bat dau

e Ta phai udc lugng s6 phan tU toi da cua danh sach
e Ta phai luu trir d0 dai hién tai cua danh sach (Last)

N

),




MO HINH

0| Phan tir dau tién 1
1 Phan tir tha hai 2
------ 3
[ ast-1 » Phan tir cudi cung
Maxlength-1
Chisé Mang Vi tri

* Ta dinh nghia vi tri ciia mét phan tir trong danh
sdach la “chi so cua mang tai vi tri luu trit phdn
twdo+1”




KHAI BAO

#define MaxlLength .. //P6 dai tbi da ds
typedef ... ElementType; //kiéu cua phtu
typedef int Position; //kiéu vi tri
typedef struct {
//mang chita cdc phdn tu cua danh sdch
ElementType Elements[MaxLength];
Position Last; //git dé dai danh sdch
} List;

List L;




* KHOT TAO DANH SACH RONG

Last=0 0]
1

Maxlength-1
Chi s

Mang

e Cho d0 dai danh sach bang 0

void MakeNull List(List *L)
L->Last=0;

\ }

{

A




ﬂIE’M TRA DANH SACH RONG

* Xem d6 dai danh sach cé bang 0
khdéng?
int Empty List (List L) {

return L.Last==0;

¢ Xem danh sach c6 full khdéng?
int Full List(List L) {

return L.Last==MaxLength;

N A




TIM KIEM PHAN TU X TRONG DS(1)

Position First(List L) {

return 1;

}

Position EndList (List L) {
return L.Last + 1;

A}

BPosition Next (Position P, List L)
return P + 1;

C}

D

EElementType Retrieve (Position P,
return L.Elements|[P-1];

F'}

{

List L)

{




XEN PHAN TU X VAO VI TRI P (1)

e Xen phan tU x="k’ vao vi tri p=3 trong danh sach L
(chi sO 2 trong mang)

e Neu L co dang : Chi 56 tdng MN6i dung Vi tri trong dsach
0 a 1
1 b 2
= Trudgna hdp nay 2 C 3
mang day => bao 3 d 4
16i 4 fes :
5 I Mlaxlength < Last

¢ Neu danh sach L co dang :

a |1 a |1 a |1
b |2 b |2 b2
C - 3 C k |3
d ““K- c |4 ¢ |4
e “—% d | 5¢ Last 5

T |

e (6

Maxlength Mazxlength Maxlength

. D& cac phan tuo tir vi tri 3 dén 2. Do dai danh sach tang |
cuoi danh sach rasau mot vitri 3. Pwua k vao vitri 3




/ XEN PHAN TU X VAO VI TRI P (2) \

e TOm lai, d& chén x vao vi tri p cla L, ta lam nhu sau:
— Néu mang day thi thong bdo I0i
— Ngudc lai, néu vi tri p khong hgp € thi bao
101
— Nguac lai:
e D3i cac phan tu tu vi tri p dén cubi danh sach
ra sau mot vi tri
e Dua phan tU mdi x vao tai vi tri p
e PO dai danh sach tang 1

g A




XEN PHAN TU X VAO VI TRI P (3)

void Insert List(ElementType X,Position P, List *L)
if (L->Last==MaxLength)
printf ("Danh sach day");

else if ((P<1l) || (P>L->Last+1))
printf ("Vi tri khong hop le");
else {

Position Q;

/*Do1 cdc phtt tu vi tri p dén cudi dsdch ra
sau 1 vi tri*/

for (0= (L->Last-1)+1;0>=P;0--)
L->Elements[Q]=L->Elements[Q-1];

//Pua x vao vi tri p

L->Elements[P-1]=X;

//Tang dé dai danh sdch 1én 1

L->Last++;

{




/ XOA MOT PHAN TU TAI VI TRI P TRONG DS (1) \

e Vidu: Xda phan tu vi tri p=4 cua L

3 HNOIDUNG  VITRI

O] a |I a |1

1| b |2 b |2

21 k (3 k |3

3 > |4 ﬂ[—N c 4

41 d |5 —V[ d gﬁ

5| e |6« Last e | 6« Last
Maxlength Maxlength

ﬂ[

a || T w

12

TSRV

5 « Last

6

Maxlength

g

A




/ XOA MOT PHAN TU TAI VI TRI P TRONG DS (2) \

e N&u p la mét vi tri khdng hgp I& thi thdng bdo 101
e Nguac lai:
— Di dGi cac phan tur tu' vi tri p+1 dén cudi
danh sach ra truéc mot vi tri
— D0 dai cua danh sach giam 1

g A




XOA MOT PHAN TU TAI VI TRI P TRONG DS (3)

void Delete List (Position P,List *L) {
if ((P<1l) || (P>L->Last))
printf ("Vi tri khong hop 1le");
else if (Empty List (*L))
printf ("Danh sach rong!");
else {

Position Q;
/*Ddi cdc phtt tu vi tri p+l dén cubi
danh s&ch ra trudc 1 vi trix/
for (O=P-1;0<L->Last-1;Q++)
L->Elements[Q]=L->Elements[Q+1];
L->Last—-—;
}




/ TIM KIEM PHAN TU X TRONG DS(1) \

[ 1000000 O0000o\j0oOon
S S & S O S S S .

e D& tim phan t x trong danh sach ta tién hanh
tim tu dau danh sach cho dén khi tim gap

e NEu gap thi vi tri cua phan tr dau tién tim thay
dugc tra vé

e NEu khong tim gap thi tra vé vi tri

Last+1(EndList)
g A




TIM KIEM PHAN TU X TRONG DS(1)

Position Locate (ElementType X, List L) {
Position P;
int Found = 0O;
P = First(L); //vi tri phan tu dau tién

/*trong khi chua tim thdy va chua két thic
danh sdch thi xét phan tu ké tiép*/

while ((P != EndList (L)) && (Found == 0))
i1f (Retrieve (P,L) == X) Found = 1;
else P = Next (P, L);

return P;




/ PANH GIA GIAI THUAT TIM KIE'M\

e Thdi gian tim ki€m
— nhanh nhat (tot nhat) la khi nao, x ¢ dau?
— xau nhat khi nao?

e DO phutc tap cua giai thuat thuong dugc xac dinh la
trong trudng hgp xau nhat O(n)

g A




/ CAC PHEP TOAN KHAC (1) \

e Xac dinh vi tri sau phan tu cudi trong danh
sach
Position EndList(List L) {
return L.Last+1;

}

e Xac dinh vi tri dau tién trong danh sach
Position First(List L) {
return 1;

}

g A




/ CAC PHEP TOAN KHAC (2) \

e Poc ndi dung phan tur tai vi tri P trong dsach
ElementType Retrieve(Position P, List L) {
return L.Elements[P-1];

}

e Xac dinh vi tri ké tiép trong danh sach
Position Next(Position P, List L) {
return P+1;

}

g A




/ BAI TAP \

e VAan dung cac phép toan trén danh sach dic dé viét
chudng trinh nhap vao mét danh sach cac so
nguyén va hién thi danh sach vtra nhap ra man
hinh.

e Thém phan tir co ndi dung x vao danh sach tai vi tri
p (trong do x va p dudc nhap tu ban phim).

e XOa phan tUr dau tién co ndi dung x (nhap tu ban
phim) ra khoi danh sach.

e Tinh gia tri trung binh

e DPEm co bao nhiéu phan tuU trén trung binh

e Tinh dd léch chuan

A




/ NHAP DANH SACH TU BAN PHfM\

void ReadList(List *L) {

int i,N;

ElementType X;

MakeNull_List(L);

printf("So phan tu danh sach N=");scanf("%d",&N);

for(i=1; i<=N; i++) {
printf("Phan tu thu %d: ",i);scanf("%d",&X);
Insert_List(X, EndList(*L), L);

}

}

g A




ﬁIE’N THI DANH SACH RA MAN HI

void PrintList(List L) {
Position P;
P = First(L);
while (P !'= EndList(L)) {
printf("%d ",Retrieve(P,L));
P = Next(P, L);
}
printf("\n");
}

g

™




CAI DAT DANH SACH BANG CON TRO

e MO hinh

t~—+ ds |&——r» | do |, d, o »NULL
Header

e NGi két cac phan t(r lién ti€p nhau bang con troé
— Phan tU ai tro tdi phan t0 ai+1
— Phan tir an tro téi phan tir dac biét NULL
— Phan tu header tro téi phan tir dau tién a1

e Khai bao

typedef ... ElementType; //kiéu cua phan ti trong danh sdch
typedef struct Node* NodeType;
struct Node {

ElementType Element; //Chtta néi dung cua phan tt

NodeType Next; //con tré chi dén phdn tu ké tiép
I
typedef NodeType Position; //Kiéu vi tri
typedef Position List;




ﬁ(Hc’n TAO DANH SACH R(“)Ncﬁ

ol W NULL

Header

=>Cap phat vung nhd cho Header va cho truong
Next cua Header tro dén NULL

void MakeNull List (List *Header) {
(*Header)=(NodeType)malloc (sizeof (struct Node));
(*Header) ->Next= NULL;

}

g A




/ KIEM TRA DANH SACH RONG

e Xem truong Next cua 6 Header co tro dén NULL hay
khong?

int Empty List (List L) {
return (L->Next==NULL) ;
¥

g A




XEN MOT PHAN TU VAO DANH SACH

P
L O)x r—T(*)
(4) (1)

e PE xen phan tr x vao vj tri p ctia L, ta lam nhu sau:
— C&p phat 1 6 mdi dé€ luu trl phan t x
— N&i két lai cac con trd dé dua 6 mdi nay vao vi tri p

void Insert List(ElementType X, Position P,
Position T;

T=(NodeType)malloc (sizeof (struct Node)) ;
T->Element=X;

T->Next=P->Next;

P->Next=T;

List *L)

{




XOA MOT PHAN TU KHOI DANH SACH

—» A *—» . C o—» .

P (1)Temp? T Temp”™ next

(2)

=>Mubn x6a phan tu & vi tri p trong danh sach ta can ndi két lai cac
con tro bang cach cho p tro tdi phan tir ding sau phan tu th(r p

void Delete List (Position P, List *L) {
Position Temp;

if (P->Next!=NULL) ({
/*gitt 6 chua phdn tu@ bi xod dé thu hdéi vung nhd*/
Temp=P->Next;
/*nbi két con trd trd tdéi phan tu ke tiep*/
P->Next=Temp->Next;
free (Temp); //thu hdéi ving nhd




TIM KIEM MOT PHAN TU TRONG DANH SACH

e DE& tim phan t x trong danh sach ta tim tir dau danh
sach:
— NE&u tim gdp thi vi tri phan tr dau tién bang x dudc tra vé
(p) va ta cO p->next->element = x
— Néu khong gap thi vi tri ENDLIST dudc tra vé

Position Locate (ElementType X, List L) {
Position P;
int Found = 0;

P =1
while ( (P->Next != NULL) && (Found == 0))
if (P->Next->Element == X) Found = 1;

else P = P->Next;
return P;

}




/ PpOC NOI DUNG PHAN TU \

ElementType Retrieve (Position P, List L) {
1f (P->Next!=NULL)
return P->Next->FElement;

g A




XAC DINH VI TRI PHAN TL’I\

e Vi tri phan t& dau tién
Position First(List L) {
return L;

¥

e Vi tri phan t cudi cung
Position EndList(List L) {
Position P;
P=First(L);
while (P->Next!=NULL) P=P->Next;
return P;

}
e Vj tri phan tu keé ti€p

Position Next(Position P, List L) {
return P->Next;
)




IN DANH SACH RA MAN HiNkN

void PrintList(List L) {
Position P;
P = First(L);
while (P !'= EndList(L)) {
ElementType data;

data = Retrieve(P,L);

printf("....", data...);
P = Next(P, L);
}
printf("\n");
)

g




BAI TAP \

Van dung cac phép toan trén danh sach lién két dé viét
chuang trinh:

— Nhap vao mot danh sach cac s6 nguyén

— Hién thi danh sach vira nhdp ra man hinh

— Thém phan tU co noi dung x vao danh sach
tai vi tri p (trong do x va p dugc nhap tu
ban phim)

— X0a phan tur dau tién co ndi dung x (nhap
tu’ ban phim) ra khoi danh sach

g A




SO SANH 2 PHUONG PHAP
CAI DAT DS

e Ban hay phan tich uu va khuyét diém cla
— Danh sach dac

— Danh sach lién két
e Ban nén chon pp cai dat nao cho ('ng dung cia minh?

g A




/,A/I DAT DANH SACH BANG CON TRc’)ﬁi\
e Mbt s& ngdbn nglt 13p trinh khdng ho trg kiéu con trd

e Cai dat danh sach lién ket bang con tro gia

¢ Y ‘tudng la dung mang dé Iuu trlr, cac con tro gia la cac chi
sO mang cua phan tu ti€p theo trong danh sac

e Khai bao
#define MaxLength ... //Chieu dai mang
#define Null -1 //Gia tri Null
typedef ... ElementType; //kiéu clia cac phan tr trong ds
typedef struct {
ElementType Elements; //truGng chlda phan tu trong ds
int Next; //con tro gia dén phan tu k€ tiép
} Node;
Node Space[MaxLength]; //Mang toan cuc

@ailable; J
38




@ DAT DANH SACH BANG CON TR@&

e Khdi tao cau truc — Thiét Iap available ban dau

void Initialize() { Available — 0
inti;
for(i=0; i<MaxLength-1; i++)
Space[i].Next=i+1,
Space[MaxLength-1].Next=Null;
Available=0;

}

g

Maxlength-2

Maxlength-1

Elements Mext

Maxlength-1

Null

Mang Space

39



AI DAT DANH SACH BANG CON TRO G

e Thém mot phan tu vao danh sach L tai vi tri p nao do ta phai
chuyén mot 6 tir Available (tch la moOt 0 trong) vao L tai vi tri p;

e Xoa mot phan tu tai vi tri p nao do trong danh sach L, ta chuyen 0
chira phan t&r 46 sang Available, thao tac nay xem nhu 13 giai
phong bo nhd bi chiém bdi phan ter nay.

e Chuyén 1 6 tUr con trd p nay sang danh sach dugc trd bdi q

int Move(int *p, int *q) {
int temp;
if (*p==Null)
return 0; //Khong co o de chuyen
else {
temp==*q;
*q="p;
*p=Space[*q].Next;
Space[*q].Next=temp;
return 1; //Chuyen thanh cong




AI DAT DANH SACH BANG CON TRO G

e Thém phan tr vao vi tri p cua danh séach L, ta chuyén 6
dau cua available vao vi tri nay. Chu y rang vi tri cua
phan tir dau tién trong danh sach dugc dinh nghia la -1,
do do6 néu p=-1 c6 nghia la thuc hién viéc thém vao
dau danh sach.

void Insert_List(ElementType X, int P, int *L) {
if (P==-1){ //Xen dau danh sach
if (Move(&Available, L))
Space[*L].Elements=X;
else printf("Loi! Khong con bo nho trong");

)
else { //Chuyen mot o tu Available vao vi tri P
if (Move(&Available,&Space[P].Next))
// O nhan X la o tro boi Space[p].Next
Space[Space[P].Next].Elements=X;
else printf("Loi! Khong con vung nho trong");
)




AI DAT DANH SACH BANG CON TRc’)ﬁi\

e Xoa phan tr ngay vi tri p ra khdi danh sach L, chuyén 6 chlta phan
tu tai vi tri nay vao dau Available. Tudng tu nhu phep them vao,
neu p=-1 thi xoa phan tu dau danh sach

void Delete_List(int p, int *L) {
if (p==-1) {//Neu la o dau tien
if (Move(L,&Available))
printf("Loi trong khi xoa");
)
else
if ("Move(&Space[p].Next,&Available))
printf("Loi trong khi xoa");
y

g A




/ NGAN XEP (STACK) \

e DINH NGHIA

e CAC PHEP TOAN

e CAI DAT
— CAI DAT BANG DANH SACH LIEN KET
— CAI DAT BANG MANG

g A




/ DINH NGHIA

e La mot dang danh sach dac biét ma viéc thém vao
hay x0a phan tu chi thuc hién tai mot dau goi la di
cua ngan xép

LIFO (Last In First Out)

g

e Cach lam viéc theo dang FILO(First In Last Out) hay

I

nh

A




CAC PHEP TOAN

Phép toan
MAKENULL(S)

EMPTY(S)
FULL(S)

PUSH(X,5)

POP(S)

TOP(S)

Dién giai
Tao mdt ngdn x&p rong (S)

Kiém tra xem ngan x&p S cd rong hay
khong
Kiém tra xem ngan x&p S co day hay khdng

Thém phan tU X vao dinh ngan xép S.
Tuong duong: INSERT(X,FIRST(S),S)

X0a phan tu tai dinh ngan xép S.

Tuong duong: DELETE(FIRST(S),S)

Tra vé phan tu trén dinh ngan xép S, tuong
dudng: RETRIEVE(FIRST(S),S)




/ CAI DAT NGAN XEP BANG DSLK

e Khai bao
typedef List Stack;
e Tao ngan xép réng
void MakeNull_Stack(Stack *S)
{ MakeNull_List(S);}
e Kiém tra ngan xép rong
int Empty_Stack(Stack S)
{ return Empty_List(S);}
e Thém phan tlr vao ngan x€p
void Push(ElementType X, Stack *S)
{ Insert_List (X, First (*S), S);}

e X0a phan tu ra khoi ngan x€p
\ void Pop (Stack *S)

{ Delete_List (First (*S), S);}

I




CAI DAT NGAN XEP BANG MANG (1)

M& hinh: vao Ta
0

—_—
d—
——

Top_idx »

<— phan td tai dinh

Maxlength-1

<« phan ti tai day

Elements

e Khai bao

#define MaxLength .. //d6 dai cua mang

typedef .. ElementType;//kiéu phdn tu cua ngdn xé&p

typedef struct {
//Luu ndi dung cua cidc phan tu
ElementType Elements[MaxLength];

int Top idx; //gitt vi tri dinh ngdn xép

} Stack;
Stack S;




a

g

KHOT TAO NGAN XEP RONG \

S réng :

N

Maxlength-1
Top 1dx—

— Khi ngan x&p S rong ta cho dinh ngan x&p
dudc khdi tao bang Maxlength

void MakeNull Stack (Stack *S) {
S—>Top 1dx=MaxLength;

} /
48




/ KIEM TRA NGAN XEP RONG?

— Ta kiém tra xem dinh ngan xép cd bang
MaxLength khong?

int Empty_Stack(Stack S) <
return S.Top_idx==MaxLength;

}

g

A




a

g

KIEM TRA NGAN XEP PAY? \

S day :
Top 1dx—0
1

-

Maxlength-1

— Ta kiém tra xem Top_idx c6 chi vao 0 hay khéng?

int Full_Stack(Stack S) {
return S.Top_idx==0;

¥
%




TRA VE PHAN TU DAU NGAN XEP

Vidu:

0
1
Top 1dx—2 X
’2‘

—

Maxlength-1

K&t qua clia phép toan trén ngan xép la x

e Giai thuat :
e NEu ngan x€p rong thi thong bao 16i
e Ngudc lai, tra vé gia tri dudc luu trir tai 6 cd chi sb la Top_idx

ElementType Top (Stack S) {
if (!Empty Stack(S))
return S.Elements[S.Top idx];

else printf ("Loi! Ngan xep rong");

' 51




XOA PHAN TU TAI DINH NGAN XEP

Vidu:
0 0
1 1
Top idx—2 | ==e | 2
3 > Top 1dx—3
Maxlength-1 Maxlength-1

e Giai thuat :
— Né&u ngdn x&p rong thi thong bao 10i
— Ngudc lai, tang Top_idx |Ién 1 daon vi
void Pop(Stack *S) {
if ('Empty_Stack(*S))
S->Top_idx=S->Top_idx+1;
else printf("Loi! Ngan xep rong!");

}




THEM PHAN TU X VAO NGAN XEP

Vidu:
0 0
1 Top_1dx—1 X
Top 1dx—2 2
3 > 3
Maxlength-1 Maxlength-1

e Giai thuat :
— Néu ngén x&p day thi thong bao I0i
— Ngudc lai, giam Top_idx xuéng 1 don vi r6i dua gia tri x vao
0 co chi s6 Top_idx
void Push(ElementType X, Stack *S) {
if (Full_Stack(*S))
printf("Loi! Ngan xep day!");
else{
S->Top_idx=S->Top_idx-1;
S->Elements[S->Top_idx]=X;




/ BAI TAP \

— Viét chudng trinh nhap vao 1 s6 nguyén n

— Chuyén s nguyén n sang s6 nhj phan (cé
su’ dung cac phép toan trén ngan xép)

g A




a

HANG DOT (QUEUE)

e DINH NGHIA
e CAC PHEP TOAN
o CAI DAT HANG DOT

g

DL

oL

./

./

oL

\/

NG MANG DI CHUYEN TINH TIEN
NG MANG VONG
NG DSLK

I

A




a

phé
gol
e Cac

g

e La mot dang danh sach dac biét, ma phép thém vao
chi thuc hién & 1 dau, goi la cudi hang(REAR), con

DINH NGHIA HANG DOI \

0 loai bo thi thuc hién & dau kia cua danh sach,
a dau hang(FRONT)

n lam viéc theo dang FIFO (First In First Out)

A




CAC PHEP TOAN

Phép toan
MAKENULL_QUEUE(Q)
EMPTY_QUEUE(Q)
FULL_QUEUE(Q)
ENQUEUE(X, Q)

DEQUEUE(Q)

FRONT(Q)

Dién giai
Tao mdt hang dgi rong (Q)
Kiém tra xem hang dgi Q cé rong khdng
Kiém tra xem hang ddi Q c6 day khéng

Thém phan tu X vao cudi hang dgi Q
X06a phan tU tai dau hang dgi Q

Tra vé phan tu dau tién cua hang dgi

Q




/CAI PAT HANG BANG MANG DI CHUYEN TINH TIE’N

e MO hinh
Front Rear
ra ! { vao
o 1 2 .. N ‘/ Maxlength-1
Elements |~ .
Phan tu dau hang Phan tr cuoi hang

o A




KHAI BAO

#define MaxLength ... //chiéu dai tbi da
typedef ... ElementType; //Kiéu d&t 1liéu phtu
typedef struct
{
ElementType Elements[MaxLength]; //ndi dung phtu
int Front, Rear; //chi sb dau va cubi hang
} Queue;

Queue Q;




/ KHOT TAO HANG Q RONG \

— Front va Rear khong tro dén vi tri hgp 1é nao
— Ta cho front=rear=-1

void MakeNull Queue (Queue *Q) {
O->Front=-1;
Q->Rear=-1;

\_

A




/ KIEM TRA HANG RONG

o

Front =-1
Rear =-1
0 1 2

Maxlength-1

Elements

— Hang rong khi front=-1

int Empty_Queue(Queue Q) {
return (Q.Front ==-1);

}

A




/ KIEM TRA HANG DAY

Front Rear
0 1 2 Maxlength-1
Elements
Phan tur dau hang Phin t cudi hang

— Hang day khi s0 phan tur hién co trong
hang=Maxlength

int Full_Queue(Queue Q) {

\ return ((Q.Rear-Q.Front+1)==MaxLength); J
h
62




TRA VE PHAN TU DAU HANG

Front Rear
0 1 2 3 N Maxlength-1
Elements X
Phin t dsu hang Phin t cudi héng

Két qua cua phép toan trén la x

=>Giai thuat:
e Né&u hang Q rong thi théng bao 10i
e Ngudc lai, tra vé gia tri dudc luu trir tai 6 cd chi sb la Front

ElementType Front(Queue Q) {

if Empty_Queue(Q)
printf (“*Hang rong”);
else return Q.Elements[Q.Front];

}




XOA MOT PHAN TU KHOI HANG(1)

Front Rear
0 1 2/ 3 N Maxlength-1
Elements
; ™~
Phan tu dau hang Phan tu cuci hang
Front Rear
0 1 2 3 N Maxlength-1

Elements

Phan tu dau hang ’
=>Giai thuat:

Phan tu cuoi hang

— Néu hang Q rong thi thdng bao 10i
— Ngugc lai, tang Front I1én 1 daon vi
- NéEu Front>Rear tuc hang chi con 1 phan tur thi khdi tao lai

hang rong luon




a

XOA MOT PHAN TU KHOI HANG(2)

void DeQueue (Queue *Q) {

o

if (!Empty Queue (*Q)) {
QO->Front=Q->Front+1;

if (Q—->Front>Q->Rear)
MakeNull Queue (Q);

}

else

printf ("Loi: Hang rong!");

I

A




THEM MOT PHAN TU VAO HANG(1)

e Trudng hgp binh thudng

Elements

Elements

Front Rear

v b

0 1 2 3 4 5 6 7

Phdn tr dsu hang* Ph3n i cudi hang

Front Rear

v '

0 1 2 3 4 5 6 7

-

Phan tu dau hang ’ Phan tu cuoi }?éng




/ THEM MOT PHAN TU' VAO HANG(2) \

— TruGng hgp hang bi tran

Elements X

i i
| |
|
: |
|
 Elements :
| |
: |
i Front R f ar i
|
i Elements i
: |
| Front Rear i
: 3 ¥ |
| 1 p) 3 4 5 6 / |
|
: i
: |




/ THEM MOT PHAN TU VAO HANG(3) \

=>Giai thuat:
— Néu hang day thi thong bao 10i
— Ngudc lai, néu hang tran thi phai tinh tién
tat ca phan tu I1én Front vi tri

—Tang Rear 1 daon vi va dua gia tri x vao 0
cd chi sO Rear mdi nay

g A




THEM MOT PHAN TU VAO HANG(4)

void EnQueue (ElementType X, Queue *Q) {
if (!Full Queue (*Q)) {

if (Empty Queue (*Q)) Q->Front=0;

i1f (Q—->Rear==MaxLength-1) {
int 1i;
//Di chuyen tinh tien ra truoc Front vi tri
for (1=Q->Front; i1i<=Q->Rear; 1i++)

O->Elements[1-Q0->Front]=Q0->Elements[1];

//Xac dinh vi tri Rear moi
O->Rear=MaxLength - Q->Front-1;
O->Front=0;

}

//Tang Rear de luu noi dung moi
Q->Rear=Q->Rear+1;
O->Element [Q—>Rear]=X;

}
else printf ("Loi: Hang day!");




CAI DAT HANG BANG MANG VONG

e MO hinh

Maxlength-1
O«—Front

. ’ . \Rear
e Khai bao

#define MaxLength ... //chiéu dai t6i da cia mang
typedef ... ElementType; //Kiéu di liéu cta phan tu
typedef struct {

ElementType Elements[MaxLength]; // phan tu

int Front, Rear; //chi s6 dau va dudi hang
} Queue;

Queue Q;




/ KHOT TAO HANG RONG

Maxlength-1
0
1

Hang réng
Front— -1
Rear — -1

e Front va Rear khong tro dén vi tri hdp I€ nao
e Ta cho Front=Rear=-1

void MakeNull Queue (Queue *Q)
O->Front=-1;

O->Rear=-1;




Maxlength-1

Hang réng
Front— -1
Rear — -1

int Empty Queue (Queue Q) {

return Q.Front==-1;

J

g




KIEM TRA HANG DAY

2 +—Front

e Hang day khi s6 phan tir hién co6 trong hang bang
Maxlength

int Full Queue (Queue Q) {
return (Q.Rear-Q.Front+l) % MaxLength==0;

}




/ LAY GIA TRI PHAN TU DPAU HANG

Rear

=>Giai thuat
- Néu hang Q rong thi thong bao 106i

- Ngudc lai, tra vé gia tri dugc luu trir tai 6 co chi

sO la Front
ElementType Front (Queue Q)

if (!Empty Queue (Q))
return Q.Elements[Q.Front];
}

{

A




16

0
1

2 «—Front

3 "\ Rear

Maxlength-1

m

Front —» -1

Hang chi ¢d 1 phéin tit Rear —» -1

5
Maxlength-1
16

1
"
.
: .\an’[

0

o4
Front

Hang co hon 1 phéin tir




/xc')A PHAN TU DAU HANG(2)
e Giai thuat : ) )
— Néu hang Q rong thi thong bao 10i

— Ngugc lai:

e Néu Front=Rear tuc hang chi con 1 phan tu thi khdi tao lai
hang rong
e Ngudc lai, thay doi gid tri cho Front

void DeQueue(Queue *Q)
if (IEmpty_Queue(*Q))X
if (Q->Front==Q->Rear) //Néu chi c6 1 phtu
MakeNull_Queue(Q);
else Q->Front=(Q->Front+1) % MaxLength;

}

else printf("Loi: Hang rong!");

}




THEM PHAN TU X VAO HANG Q(1)
e Cac trudng hap co thé:

15

16
Maxlength-1

1

Truong hop Rear<Maxlength-1

15 | Maxlength-1 15 Maxlength-1
16
y

*Front

Triuong hgp Rear=Maxlength-1




/ THEM PHAN TU X VAO HANG Q(2) \

e Giai thuat :
— Néu hang day thi thong bao 10i

— Ngudc lai, thay ddi gia tri Rear va dua gia trj x
vao 0 cO chi sO Rear mai nay

void EnQueue(ElementType X,Queue *Q) {
if ('Full_Queue(*Q)X
if (Empty_Queue(*Q))
Q->Front=0;
Q->Rear=(Q->Rear+1) % MaxLength;
Q->Elements[Q->Rear]=X;

}

else printf("Loi: Hang day!");
\ ' J
/8




a

BAI TAP \

— Viét chuong trinh nhap vao mot ngan xép
chlra cac s6 nguyén

— Sau do sir dung mdt hang dgi dé dao ngudc
thr tu’ cua cac phan tu trong ngan xép do

A




CAI DAT HANG BANG DSLK

° M6 hinh Fi\u‘nt Rear

| i1
) g

L a 1 L : a i L

DUng 2 con tro Front va Rear dé chi tGi phan tr dau hang va
cudi hang

e Khai bao
typedef ... ElementType; //kiéu phén tu cua hang
typedef struct Node* NodeType;
struct Node {
ElementType Element;
NodeType Next; //Con tro chi 6 ké tiép
Iy
typedef NodeType Position;
typedef struct{
Position Front, Rear; //2 con tro dau, cubi hang doi
} Queue;

Queue Q;




KHOT TAO HANG Q RONG

Front (1)
3 1
Rear

*(2)

-
-

— Cho Front va rear cung tro dén HEADER cua hang

void MakeNullQueue (Queue *Q) {
Position Header;
Header= (NodeType)malloc (sizeof (struct Node)) ;
Header->Next=NULL;
Q->Front=Header;
Q->Rear=Header;




/ KIEM TRA HANG Q RONG

e Kiém tra xem Front va Rear c6 cung chi dén 1 6
(HEADER) khéng?

int EmptyQueue (Queue Q) {

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

}

g




THEM MOT PHAN TU X VAO HANG Q

(1)

Front = ——>| a1 . +{ a, | :E: x(3) | (4)

Rear (2)

=>Giai thuat:
— Thém 1 phan tir vao hang ta thém vao sau Rear 1 6 mdi
— Cho Rear tro dén phan tir mdi nay
— Cho trucng next cua 6 mdi nay tro tai NULL

void EnQueue(ElementType X, Queue *Q) {
Q->Rear->Next=(NodeType)malloc(sizeof(struct Node));
Q->Rear=Q->Rear->Next;
Q->Rear->Element=X; //Dat gia tri vao Rear
Q->Rear->Next=NULL,;




/ LAY GIA TRI PHAN TU DAU HANG \

Front Rear

\ H'
=
.—@ * ~A, |®
[N ]

=>Giai thuat
- Néu hang Q rong thi thong béo 10i
- Ngudc lai, tra vé gia tri dugc luu trir tai 6 sau Front
ElementType Front (Queue Q) {

if (!EmptyQueue (Q))
return Q.Front->Next->Element;

g A




XOA MOT PHAN TU KHOI HANG Q

(1)Temp

e P T -
(2) Rear

‘\r
¥

e DE xda 1 phan tir khdi hang ta chi can cho Front trd téi vi tri k€
ti€p cua no trong danh sach

void DeQueue(Queue *Q) {
if (\Empty_Queue(Q)) {
Position Temp;
Temp=Q->Front;
Q->Front=Q->Front->Next;
free(Temp);
} else printf("Loi : Hang rong”);
}




/ CAC UNG DUNG CUA NGAN XEP VA HANG D01 \

e Ban hay liét ké mot sO U’'ng dung co su dung
—Ngan xép
— Hang dai

g A




DANH SACH LIEN KET KEP

e MO hinh

o 2 +—0|a, tr a, | ®—*NULL

—M mp—
Header

— Trong moét phan tu cua danh sach, ta dung hai con tro Next va
Previous dé chi dén phan tu dirng sau va phan tr dirng trudc
phan tUr dang xét

e Khai bao

typedef ... ElementType; //ki€éu ndi dung clia phan tur

typedef struct Node* NodeType;

struct Node {

ElementType Element; //Iuu trlr ndi dung phan tu
NodeType Prev; //Con tro truGc
NodeType Next; //Con tro sau

b
typedef NodeType Position;
typedef Position DoubleList; S7




/ DANH SACH RONG

e Tao danh sach rong
void MakeNull List (DoubleList *DL) {
(*DL)= NULL,;
¥

e Kiém tra danh sach rong

int Empty (DoubleList DL) |
return (DL==NULL);

}

g

I




TRA VE NOI DUNG PHAN TU VI TRI P TRONG DANH
SACH

_._o a, _:132 tr a, | ®—*NULL
Header T

P

e =>Vi tri cua mot phan tr la con tro tré vao ngay chinh phan tur do

* ElementType Retrieve (Position P, DoublelList DL) {

return P->Element;




THEM MOT PHAN TU VAO DANH SACH (1)

Trudc khi thém

I

— i [ o
- o — -1 e ——
p->Previous p->Next
Sau khi them
— o — —— ——
- < _—t- r——t-
p->Previous p p->Next

=>Cap phat mot 6 nhé mdi chfa phan tu can thém

=>Pat lai cac lién két




THEM MOT PHAN TU VAO DANH SACH (2)

void Insert_List(ElementType X, Position p, DoubleList *DL) {
if (*DL == NULL) {
(*DL)=(NodeType)malloc(sizeof(Node));
(*DL)->Element = X;
(*DL)->Previous =NULL;
(*DL)->Next =NULL;
} else {

Position temp;
temp=(NodeType)malloc(sizeof(struct Node));
temp->Element=X;

temp->Next=p;

temp->Previous=p->Previous;

if (p->Previous!=NULL)
p->Previous->Next=temp;

p->Previous=temp;




XOA MOT PHAN TU RA KHOI DANH SACH

/\1
—_— e B }< B B—— S E—
-—— e - e ———
2
P~ previous P p.next

void Delete_List (Position p, DoubleList *DL) {

if (*DL == NULL)
printf("Danh sach rong”);

else {
if (p==*DL) (*DL)=(*DL)->Next; //X0a phan tu dau
else p->Previous->Next=p->Next;
if (p->Next!=NULL)

p->Next->Previous=p->Previous;

free(p);

}
}
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