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Cac cau truc dU’ lieu co ban

(Fundamental Data Structures)

1.1, Cac danh sach lién két — Linked Lists

Ngan x€p — Stack
1.3) Hang dgi - Queue
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Danh sach lien két - Linked Lists

bat van dé

“ Danh sach lién két la gi ?

" So sanh Mang va Danh sach lién két

® Danh sach lién két don (Singly Linked List)

“ Danh sach lién két doi (Doubly Linked List)
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Pt van dé (1)

" NEu muon thém (Insert) 1 phan tJ vao
mang, phai lam sao ?

10 5 |13 |11 | 6 |12 | 9 ?

/

18
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P3t van dé (2)

" Phai di chuyén cac phan tlr vé phia sau 1 vi
tri ...

10

" ...roi chen phan t& mdi vao

10 5m13 11] 6 |12 ] 9

" Vay chi phi la O(n)
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P3t van dé (3)

" Tuong tu, chi phi x6a 1 phan tu trong
mang cling la O(n)

" Lam sao c6 thé thém (hay xoa) 1 phan tu
ma khong phai di chuyén cac phan tu khac
?
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P3t van dé (4)

" Ta tach rdi cac phan tU cua mang, va két

ndi chung lai vé&i nhau bang mot “mac

xich”

10

20

——| 30
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P3t van dé (5)

" Thao tac thém phan tl chi cén thay doi cac
moOi lieén két tai cho

10 20 »30 —|... p—].-.

_/

18

= Chi phi O(1)
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Danh sach lién két la gi ? (1)

" H3y viét ra cac dac diém cla DSLK
= |t nhat 5 dac diém

Winter 2017 10 (C) Nguyen Tri Tuan - Truong DH.KHTN DHQG-HCM



Danh sach lién két la gi ? (2)

Pac diém cua DSLK

S dung con tr6 (pointer)

Cép phat bd nhé dong

Day tuan tw cac node

Gitra hai node c6 1 hay nhiéu con trd lién két

Céc node khéng can phai lwu trir lién tiép nhau trong
bd nho&

C6 thé mé rdng tuy y (chi gidi han béi dung lwong bd
nho)

Thao tac Thém/Xda khéng can phai dich chuyén phan
tor
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‘i So sanh Mang va Danh sach lién két

Mang Danh sach lién két
Kich thudc cé dinh S8 phan tlr thay doéi tuy y >
linh hoat va tiét kiém bo nhd
Cac phan tu luu trf tuan tu Cac phan td luu trlr roi rac,
(dia chi tang dan) trong b0 lién két v8i nhau bang con tré
nhd

Phai tinh tién cdc phéan tl khi | Chi can thay ddi con trd lién
muon Thém/Xo6a 1 phan tu - két khi muon Thém/Xoa 1
chi phi O(n) phan td - chi phi O(1)

Truy xudt ngau nhién (nhanh) | Truy xuét tuan tu (chdm)

SU dung it b0 nhd hon (n€u cd | SU dung nhiéu bo nhd han
cung soO phan tu) (n€u cod cung sO phan tu)
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Danh sach lién két don (1)

Pac diém:
= Mbi node chi cé 1 con trd lién két (dén node ké tiép
trong danh sach)

i

head data link data link data link data link

head cﬁurr tail

\ \

20| 1w{23] 1sl10] =12 ——-15|/|
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Danh sach lién két don (2)

Cac thao tac cd ban

= Khdi tao danh sach

= X0a danh sach

= Kiém tra danh sach rong

= PDEm sO phan tU trong danh sach
= Thém node vao dau danh sach
= X0a node & dau danh sach

= Thém node G cudi danh sach

= X0a node G cudi danh sach

= Tim mot node

= Lay thong tin cua mot node
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Head prev_ptr cur_ptr

. J J
01 | —> 02 | | 03 | =—r—>--

temp —>» 04

Minh hoa thao tac thém node

—>(12| o} »{99] o} »{37] o] »

node node.next node.next.next

[ ¢ N e
node bde. node.next.next

Minh hoa thao tac x6a node
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Danh sach lién két don (4)

template <class T> class LINKED LIST {

private:

struct ListNode ({

T data; // data of node
ListNode *next; // pointer to next node

}s;

int size; // number of node in list

ListNode *head; // pointer to 1%t node in list
public:

LINKED LIST() // default constructor

LINKED LIST(const LINKED LIST &aList); // copy constructor

~LINKED LIST(); // destructor

// operations

bool isEmpty () ;

int getLength() ;

bool addHead (T newItem) ;

bool removeHead () ;

bool addTail (T newItem) ;

bool removeTail () ;

int findNode (T key) ; // return node index or -1

bool retrieveNode (int index, T &nodeData) ;

}; // end class
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Danh sach lién két doi (1)

Pac diém:
= MGi node c6 2 con tro lién két dén node ké tiép (next)
va node phia trwéc (prev) trong danh sach

head curr tail
\ | \
—1— - —1— —1— ——
/| 2077 |23 (12 5|7l U/
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Danh sach lién két doi (2)

" Cac thao tac co ban
= Kh¢i tao danh sach
= Xo0a danh sach
= Kiém tra danh sach réng
= Pém sb phan tl trong danh sach
= Thém node vao dau danh sach
= X6a node & dau danh sach
= Thém node & cudi danh sach
= X6a node & cudi danh sach
= Tim mot node
= Lay théng tin ciia mét node
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Insert 10: 10

N 5
o . 4 -
<20 Jo~ T L 28] =k | 12
3|[1][2
(b)

Minh hoa thao tac thém node
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Winter 2017

Danh sach lién két doi (4)

(a)

curr
|

- —1—
< [20] |4 ] 12

(b)
Minh hoa thao tac xd6a node
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Danh sach lién két doi (5)

template <class T> class DLINKED LIST ({

private:
struct ListNode {
T data; // data of node
ListNode *prev, *next;
}i
int size; // number of node in list
ListNode *head; // pointer to 1%t node in list
public:
DLINKED LIST(); // default constructor
DLINKED LIST (const DLINKED LIST &alist);// copy constructor
~DLINKED LIST() ; // destructor

// operations
bool isEmpty () ;

int getLength() ;

bool addHead (T newItem) ;

bool removeHead () ;

bool addTail (T newItem) ;

bool removeTail () ;

int findNode (T key) ; // return node index or -1
bool retrieveNode (int index, T &nodeData) ;

}; // end class
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Cac cau truc dU’ lieu co ban

(Fundamental Data Structures)

1.1, Cac danh sach lién két — Linked Lists

Ngan x€p — Stack
1.3) Hang dgi - Queue
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Ngan xép - Stack

Pinh nghia

" Cac thao tac co ban

® Cai dat Stack bang mang

" Cai dat Stack bang DSLK dan

® Ung dung Stack
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Dinh nghia

" Stack la mot cau truc di liéu:
= Dung dé lwu trir nhiéu phan t& di liéu
= Hoat ddng theo co ché “Vao sau — Ra truwée”
(Last In/First Out — LIFO)

w* Céu‘ti'L'IC Stack dwoc phat minh nam 1955, dwoc dang ky ban
quyén nam 1957, boi tac gia Friedrich L. Bauer (ngwoi Birc)
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Cac thao tac co ban (1)

" Khai tao Stack rong

¥ Xba Stack

" Kiém tra Stack réng

" Thém mot phan t&r vao dinh Stack (Push)

" X6a mdét phan tlr & dinh Stack (Pop)

" Lay phan t&r & dinh Stack ma khdng x6a né

Winter 2017 25 (C) Nguyen Tri Tuan - Truong DH.KHTN DHQG-HCM



Top

Top

L]
I Operation

o000

Stack

Pop: lay ra 1 phan t& & dinh Stack

Top

Top

00

1
Operation ]

Stack Stack
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Cai dat Stack bang mang

template <class T> class STACK {

private:
T *items; // array of stack items
int top; // index to top of stack
int maxSize; // maximum size of stack
public:
STACK (int size); // create stack with

// ‘size’ items
STACK (const STACK é&aStack) ;// copy constructor
~STACK () ; // destructor

// operations

bool isEmpty() ;

bool push(T newItem) ;

bool pop(T &item);

bool topValue (T &item) ;
}; // end class
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Viét 1énh dé thuc hién cdc yéu cau sau day:

Khai bao bién stack S, va khéi tao S cd N phan to
Puwa cac gia tri sau vao S: 15, 8, 6, 21

LAy 21 ra khdi S

Lay 8 ra khéi S

Gan cac gia tri 1->99 vao S

Lan lwot lay cac phan tl trong S ra va in 18n man hinh
Cho méng a chira ddy so nguyén tir 1->N, hay dao
nguwoc cac phan tir cia mang a
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NN

Stack

Ml

tﬂ'p s

top

Hinh minh hoa cau tridc Stack s dung DSLK don
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Before pushidd):

Afler pushidd):

lems:

numHbems:

ilemns-

numbiems:

dd

Push(): chinh la thém node vao dau DSLK
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Cai dat Stack bang DSLK daon (3)

template <class T> class STACK {

private:
struct StackNode {
T data; // data of item on the stack
StackNode *next; // pointer to next node
i
StackNode *top; // pointer to top of stack
public:
STACK () ; // default constructor
STACK (const STACK &aStack); // copy constructor
~STACK () ; // destructor

// operations

bool isEmpty () ;

bool push (T newItem) ;

bool pop (T &item) ;

bool topValue (T &item) ;
}; // end class
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So sanh 2 cach cai dat Stack

" So sanh
= Cai dat Stack bang mang (array-based stack)

= Cai dat Stack bang Danh séach lién két don (pointer-
based stack)
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Ung dung cla Stack

" Tinh gid tri biéu thiic todn hoc (thuét toan
Balan ngugc — Reverse Polish notation)

" Bai toan tim dudong di trong mé cung, bai
toan ma di tuan, bai toan 8 quan hau,...

" Khu dé qui
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Thuat toan Balan ngudc

" Cho 1 biéu thiic & dang chudi:
« S=“B+((1+2)*4)-3"
= Biéu thirc gdm cac toan t& +,-,*,/ va dau ngoac ()

" Tinh gid tri bi€u thic trén
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Cac cau truc dU’ lieu co ban

(Fundamental Data Structures)

1.1, Cac danh sach lién két — Linked Lists

Ngan x€p — Stack
1.3) Hang dgi - Queue
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Hang dgi - Queue

Pinh nghia
I_ "l.l
, , ’ BUS STOP
® Cac thao tac co ban =
1315601 |

“ Cai dat Queue bang mang

“ Cai dat Queue bang DSLK daon

® Ung dung Queue
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Dinh nghia

" Queue la mot cau truc di liéu:
= Dung dé lwu trir nhiéu phan t& di liéu
= Hoat ddng theo co ché “Vao trwdc — Ra trwdc”
(First In/First Out — FIFO)

I Enqueue

' — - - __---q\
1
Dequeue I
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Cac thao tac co ban (1)

" Khdi tao Queue rong

" X0a Queue

" Kiém tra Queue rong ?

" Thém 1 phan tu vao cudi Queue (EnQueue)
" Lay ra 1 phan tJ ¢ dau Queue (DeQueue)

" Lay phan tu ¢ dau Queue ma khong x6a no
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Cac thao tac ca ban (2)

EnQueue: thém 1 phan tu vao cudi Queue
DeQueue: lay ra 1 phan ti é dau Queue

Banks'R'Us

R R ARE Y,

(a) A queue (line) of people
Remove Insert
(dequeue) (enqueue)

front rear

(b) A computer queue
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Cac thao tac cd ban (3)

[ grape

data \
plum Kiwi Enqueue plum kiwi_| | grape
front rear front rear

Queue Operation Queue

Minh hoa thao tac EnQueue
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plum Kiwi grape Dequeue Kiwi grape
front rear front rear

Queue Operation Queue

Minh hoa thao tac DeQueue
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Winter 2017

[0 [l

21 Bl [4 [581 [6]

—

count: 3
front: 3
rear: 5

maxSize: | T

.

‘Eﬂhh[:[:

Cau tao cua Queue
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Cai dat Queue dung mang (2)

Queue Queue
front rear

[0 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12][13] [14] [15] [16]

Minh hoa hinh anh cac phan tu dang chla trong Queue
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Cai dat Queue dung mang (3)

Queue Queue
front rear

01 [1] [2] [3] [4] [5] [6] [7] [8] [o] [10] [11] [12] [13] [14] [15] [16]

Khi thém nhiéu phan tu, sé lam “tran” mang - “Tran gia”
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Cai dat Queue dung mang (4)

Bend ends up to form circular queue.
Queue Queue
front rear
I ; |

First array
element

Last array
element

Giai phap cho tinh huéng “tran gid”: x&' ly mang nhu la 1 danh sach vong
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Cai dat Queue dung mang (5)

template <class T> class QUEUE ({

private:

T *items; // array of queue items

int front;

int rear;

int count;

int maxSize; // maximum size of queue
public:

QUEUE (int size) ; // create queue with

// ‘size’ items
QUEUE (const QUEUE &aQueue); // copy constructor
~QUEUE () ; // destructor

// operations

bool isEmpty () ;

bool enqueue (T newItem) ;

bool dequeue (T &item) ;

bool frontvValue (T &item) ;
}; // end class
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Enqueue: thém node vao cudi DSLK don
Dequeue: x0a node ¢ dau DSLK daon
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Cai dat Queue dung DSLK don (2)

template <class T> class QUEUE {

private:
struct QueueNode {
T data; // data of item on the queue
QueueNode *next; // pointer to next node
}i
QueueNode *front;
QueueNode *rear;
public:
QUEUE () ; // default constructor
QUEUE (const QUEUE &aStack) ; // copy constructor
~QUEUE () ; // destructor

// operations

bool isEmpty () ;

bool enqueue (T newItem) ;

bool dequeue (T &item) ;

bool frontValue (T &item) ;
}; // end class
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Ung dung clia Queue

" Quan ly xép hang (theo so6 thU tu).
VD. Tai cac ngan hang, bénh vién,...

" Quan ly phuc vu in an (may in)
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