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Bai 1: Danh sach lién ket
1) Danh sach lién két don
1. T6 chirc danh sach don
Danh sach lién két bao gom cac phan tir. Mdi phan tir ctia danh
sadch don la mot cau trac chtra 2 thong tin :
- Thanh phan dit liéu: luu trit cac thong tin vé ban than phan tu .
- Thanh phan mdi lién két: luu trir dia chi cua phan tir ké tiép
trong danh sach, hodc luu tritr gid tri NULL néu la phan tr cuoi
danh sach.

Tacod dinh nghia tong quat

typedef  struct tagNode

{
Data Info; // Data 1a kiéu da dinh nghia trudc
Struct tagNode* pNext;
// con trd chi dén cau trdc node
}NODE:;

Vi du : Pinh nghia danh sach don luu triv hd so sinh vién:

typedef  struct SinhVien //Data
{ char Ten[30];

int MaSV;
}SV;

typedef  struct SinhvienNode



{ SV Info;
struct SinhvienNode* pNext;
}SVNode;

Cac phan tir trong danh sach s& dugc cdp phat dong. Biét
phan tir dau tién ta s€ truy xuat dugc cac phan tir ti€p theo. Thuong
st dung con tré6 Head d¢€ luu trir dia chi dau tién ctua danh sach.

Ta cO khai bao:
NODE  *pHead;

Pé quan 1y dia chi cudi cung trong danh sach ta dung con tro
TAIL. Khai b4do nhu sau:

NODE *pTail;

VD:

p Tail
pHeaod
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I1. Cac thao tac co ban trén danh sach don

Gia su c6 cac dinh nghia:
typedef  struct tagNode
{

Data Info;

struct tagNode* pNext;
INODE;
typedef  struct tagList

{



NODE* pHead,;

NODE* pTail;
LIST;
NODE *new_ele // git dia chi cia mot phan tr méi
duoc tao

Data x;  // luu thong tin vé mot phﬁn tr s€ duoc tao
LIST Ist; // lvu trit dia chi dau, dia chi cudi cua danh sach lién két

1.Chén mét phan tir vao danh sach:

Co 3 loai thao tac chén new_ele vao xau:
Cach 1: Chén vao dau danh sach

Thuat toan :

Bit dau:

Néu Danh sach réng Thi
B11l : pHead = new_ele;
B12 : pTail = pHead,;

Nguoc lai

B21 : new_ele ->pNext = pHead;
B22 : pHead = new _ele ;

Cai dat:

Cach 2: Chén vao cudi danh siach
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Thuat toan :

Bit dau :

Néu Danh sach rdng thi
B11 : pHead = new_elelment;
B12 : pTail = pHead,;

Nguoc lai
B21 : pTail ->pNext = new ele;
B22 . pTail =new ele;

Cach 3 : Chén vao danh sach sau mét phin tir q

- ’|CE"|DE*|?E’I

Thuat toan :

Bit dau :

Néu (q!=NULL) thi
B1l: new ele -> pNext = g->pNext;
B2 : g->pNext = new_ele;

Cai1 dat :

2. Tim mot phin tir trong danh sach don

Thuat toan :



Buoc 1:
p = pHead; //Cho p tré dén phan tir dau danh sach
Budc 2:
Trong khi (p '= NULL) va (p->Info !=k ) thuc hién:
p:=p->pNext;// Cho p trd t6i phan tir ké
Buoc 3:
Néu p = NULL thi p tr6 t6i phan tir can tim
Nguoc lai: khong co phan tir can tim.
Cai dat :

3. Hily mét phan tir khéi danh sach

Huy phan tir dau xau:
p Tail

pHead Y
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Thuat toan :

Bit dau:
Néu (pHead != NULL) thi
B1l: p = pHead; // p 1 phan tir can hay
B2:

B21 : pHead = pHead->pNext; //tach p ra khéi xau
B22 : free(p); // Huy bién dong do p tro dén
B3: Néu pHead=NULL thi pTail = NULL; //Xau rong

Hiity mét phan tir dimg sau phan tir q



Thuat toan :

Bit dau:
Néu (q!=NULL) thi
B1: p=g->Next; // p 1 phan tir can hay

B2: Néu (p !=NULL) thi// q khong phai la cudi xau
B21 : g->Next = p->Next; // tach p ra khoi xau
B22: free(p); // Huy bién dong do p tro dén

Hiiy 1 phan tir c6 khoa k
Thuat toan :
Budge 1:
Tim phan tir p ¢6 khoa k va phan tir q dung trudc nd
Budce 2:
Néu (p!=NULL) thi // tim thay k
Huy p ra khoi xau twong ti huy phan tir sau q;
Nguoc lai
Bao khéng co k;

4. Tham cac nut trén danh sach
- Bém cac phan tr cua danh sach,
- Tim tat ca cac phan tir thoa di€u kién,

- Huy toan b danh sach (va giai phong bo nho)

Thuat toan xur 1y cac nat trén danh sach:
Bude 1:



p = pHead; /Cho p tré dén phan tir dau danh sach
Budc 2:

Trong khi (Danh sach chua hét) thuc hién

B21 : Xu Iy phan t p;

B22: p:=p->pNext; // Cho p tré téi phan tir ké

Thuat todn hay toan by danh séch:

Bude 1:
Trong khi (Danh sach chua hét) thuc hién
B11:
p = pHead,;
pHead:=pHead->pNext;  // Cho p trd téi phan tir ké
B12:
Huy p;

Budc 2:
Tail = NULL; /Bao dam tinh nhat quan khi xau rong



II. Danh sach lién két kép

LA danh sach ma mdi phan tir trong danh sach c6 két ndi voi
1 phan tir ding trudce va 1 phan tir ding sau no.

®> el
Khai bao:

typedef  struct tagDNode
{

Data Info;

struct tagDNode* pPre;  // trd dén phan tir ding trude
struct tagDNode* pNext;  // trd dén phan tir ding sau
}DNODE;

typedef  struct tagDList

{ 4 Y \

DNODE* pHead,; // trd dén phan tir dau danh sach
DNODE* pTail;// tré dén phan tir cubi danh sach
}DLIST;

1. Chén mdt phan tir vio danh sach:
C6 4 loai thao tac chen new_ele vao danh sach:

Céch 1: Chén vao dau danh sach

pHeod




Cai dat
Céch 2: Chén vao cudi danh sach

pHeod

& —

Cai dat :
Céach 3 : Chén vao danh sach sau mot phan tir q

pHeod

ey

Cai dat :

pHeod

&—

Cai dat :

2. Hity mét phan tir khéi danh sach

- Hly phan tir dau xau

- Huly phan tir cubi xau

- Hiy mot phan tir ding sau phan tir q

- Huy mot phan tir dtng trudce phan tir q
- Huy 1 phan ttr ¢ khod k

3. X ly cac nut trén danh sach:

- Tim nut c6 khoéa k

- Hién thi gia tri khoa cua cac nut trong danh sach
- Huy toan b danh sach
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I11. Ngiin xép (stack)

Stack chtra cac doi tuong lam viéc theo co ché LIFO (Last In
First Out) nghia la viéc thém mot ddi tuong vao stack hoac léy mot
doi tuong ra khoéi stack dugc thuc hién theo co ché "Vao sau ra
trudce".

Thao tac thém 1 d6i tugng vao stack thuong duoc goi 1a
"Push".

Thao tac 1ay 1 d6i tugng ra khoi stack goi 1a "Pop".

Trong tin hoc, CTDL stack c¢6 nhiéu tng dung: khtr dé qui,
lwu vét cac qua trinh tim kiém theo chiéu sdu va quay lui, tmg dung
trong cac bai toan tinh toan biéu thuc, .

Mot hinh anh mot stack

Cac thao tac

Push(0): Thém ddi twong o vao dau stack

Pop(): ’Léy d6i tuwong ¢ dinh stack ra khoi stack va tra vé
gia tri cua nod. Néu stack rong thi 101 s€ xay ra.

iISEmpty(): Kiém tra xem stack c6 rdng khong.

Top(): Tra vé gia tri cua Hhﬁn tur Pém & dau stack ma
khong huy n6 khoi stack. Néu stack rong thi 161 s€ xay ra.
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Biéu dién Stack dung mang
Ta c6 thé tao mdt stack béng cach lgha@ bdo mot mang 1 chiéu
v6i kich thude t61 da la N (vi dy, N c6 theé bang 1000).

VD:

1 I V-1

_ Tao stack S va quan ly dinh stack bang bién t — chi s cua
phan tur trén cung trong stack:
Data S [N];
int t;

Biéu dién Stack dung danh sach lién két don

VD:
LISTS;
Cac thao téac:
Tao Stack S rong (S.pHead=1.pTail= NULL s& tao ra mot Stack S
rong)
Kiém tra stack rong: int ISEmpty(LIST &S)
Thém mot phan tir p vao stack S:void Push(LIST &S, Data x)
Trich huy phan tir & dinh stack S: Data Pop(LIST &S)
Xem thong tin cia ph?m tr & dinh stack S: Data  Top(LIST &S)

Ung dung ciia Stack:
Bién d6i biéu thiec:

Dang trung to Dang hau t6
a+b ab+
a*b ab*
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a*(b+c)-d/e abc+*de-/

Tinh gia trj ctia biéu thirc ¢ dang hau to.

V. Hang doi ( Queue)

Hang doi chuwra cac ddi tuong lam viéc theo co ché FIFO
(First In First Out) nghia la vi¢c thém mot dbi tuong vao hang doi
hoac léy mot dbi tuong ra khoi hang doi dugc thuc hién theo co
ché "Vao trude ra trudce".

Front Rear

é Qucue
© @ -

Hang doi

Cac thao tac:
EnQueue(0):  Thém ddi tuong o vao cudi hang doi
DeQueue():  Ldy doi twong & dau queue ra khoi hang doi
va tra v€ gia tri cua n6. Néu hang doi rong thi 101 s€ xay ra.
IsSEmpty(): Kiém tra xem hang doi c6 réng khong.
Front(): Tra vé gia tri cua phé{l tr nam ¢ dau hang doi ma
khong huy n6. Néu hang doi rong thi 101 s€ xay ra.

Biéu dién diung mang:

‘ Ta c6 thé tao m(f),t hang doi bz:ing cach su glqu mot mang 1
chiéu voi kich thudc to1 da la N (vi dy, N ¢6 thé bang 1000) theo
ki€éu xoay vong (coi phan tir an-1 ké véi phan tur a0).

Ta ky hiéu n6 1a NULLDATA nhu & nhitng phan truée.

Trang thai hang doi1 luc binh thuong:
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Q — bién hang doi, f quan 1y dau hang doi, r quan 1y phan tir cudi
hang doi.
Trang thai hang doi luc xoay vong (mang rong & gitta):

Cau hoi dat ra: khi gia tri f=r cho ta diéu gi ? Ta thay rang,
luc nay hang doi chi c6 thé & mot trong hai trang thai 1a rong hodc
day.

Hang doi co thé duoc khai bao cu thé nhu sau:
Data Q[N] ;
int f,r;

Dung danh sach lién két

Ta co thé tao mot hang doi béng cach stir dung mot danh séch lién
ket don.

LIST Q;

Cudi hdngw
Btuhdang

&[0 Ik e

Cac thao tac:
Tao hang dgi rong: Lénh Q.pHead = Q.pTail = NULL s tao
ra mot hang do1 rong.

-Kiém tra hang doi rong :
int ISEmpty(LIST Q)

- Thém mdt phan tir p vao cudi hang doi :
void EnQueue(LIST Q, Data x)
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- Trich/Huay phan tir & dau hang doi:
Data DeQueue(LIST Q)
- Xem thong tin ctia phan tir & dau hang doi :
DataFront(LIST Q)
Ung dung cua hang doi
- Bai toan quan 1y t6n kho
- Bai toan xu ly céc Iénh trong may tinh dién tu.

Bai tap:
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