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Node chifa xdu kit |

struct Node {
// Instance variables
const char* element;
Node* next;

// Initialize a node
Node(const char* e =
{

element = e;

next = n;

| next
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|

|
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| de
. element no
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NULL, Node* n = NULL)

Trong vi du nay, cac nat chi dung dé méc ndi dir liéu

}s chr khdng dé stra dit liéu, do d6 dung const cho element
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Singly linked list

struct SLinkedList {
Node* head; // con tro tdi nut dau danh sach
long size; // sO6 nut trong danh sach, néu can

/* Constructor mac dinh tao danh sach rong */
SLinkedList() {

head = NULL;
size = 0;
}
// ... cac ham update va tim kiém ...

bool isEmpty() { return head == NULL; }
void insertAfter(Node * node, char* element) {...}
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Thém vao dau danh sach

struct SLinkedList {
Node* head;

St dung:

SLinkedList 1list;

list.addFirst(“Vienna”);

head
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SLinkedList.addFirst — thuat toan

head

list.addFirst(“Vienna”);
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SLinkedList.addFirst — cai dat

head
list.addFirst(“Vienna”); .~ "
] ?E .-.» o——| ¢ | 4— o—1— ()
Vie'nna Rome Se;'ttle Toronto

void addFirst(const char* s)

{
Node* newNode = new Node; 1. C&p phat nit mdi
newNode->element = s; 2.  Pbua dT liéu vao nit méi
newNode->next = head; 3. Cho nut mdi tro tdi head cil
head = newNode; 4. Slra head dé€ tro tdi nut méi
¥
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SLinkedList.addFirst — cai dat

head
list.addFirst(“Vienna”); Y
] ?E .-.» o——| ¢ | 4— o—1— ()
Vie'nna Rome Se;'ttle Toronto

void addFirst(const char* s)

{

Node* newNode = new Node(s, head);
head = newNode;

Cap phat nut mdi

Pua di liéu vao nut mdi
Cho nut mdi tré téi head cili
Stra head dé trd téi nat mdi

il

Linked Lists 8



Cau hoi

........ head
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void addFirst(const char* s)

{

Node* newNode = new Node(s, head);
head = newNode;

Tai sao khong thé thay bang Iénh sau?
Node newNode(s, head);
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SLinkedList.addFirst — cai dat

head
list.addFirst(“Vienna”); Y
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Vie'nna Rome Se;'ttle Toronto

void addFirst(const char* s)

{
head = new Node(s, head);
}

Cap phat nut mdi

Pua di liéu vao nut mdi
Cho nut mdi tré téi head cili
Stra head dé trd téi nat mdi

il
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Duyét danh sach lién két

1. P bat dau tir head head »P p p p
2. Né&u p khdng null thi N /[ [/ *_,@/
1. XU'ly dir liéu tai p | , |
2. Day p téi nit ti€p theo Rome | | Seattle | | Toronto
3. Quay lai 2

Rome Seattle Toronto done

list.print(); // in danh sach

void print() {
for (Node *p = head; p != NULL; p = p->next) {
cout << p->element << ".";
}
}
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Cau hoi

Tai sao lai can p?

Sao khong dung chinh
head dé chay con
tro?

list.print(); // in danh sach

void print() {

head\‘ / P |

>l @ | O

Rome

y
Seattle

Toronto

Rome Seattle Toronto

for (Node *p = head; p !'= NULL; p = p->next) {

cout << p->element << ".";

¥
¥
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X0a nut dung dau danh sach

SLinkedList list;....

const char* s
= list.removeFirst(); //Vienna

1. S(ra head dé trd t6i nut th( hai
trong danh sach

Node* old = head;

const char* old_element = old. element

head = head.next;

head\‘
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1. Giadi phong nat ding dau
delete old;
return old_element;
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DS lién két vOi con tro chan cuoi

head tai\
9| o4— o~ ¢ | H— )
struct SLinkedListWithTail { Rome | | Seattle | | Toronto

Node* head; // head node
Node* tail; // tail node of the 1list

/* Default constructor that creates an empty list */
SLinkedListWithTail() {

head = null;

tail = null;
}

// ... update and search methods would go here ...
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Thém vao cuoi danh sach

™

head tail

\

9|0 > e | 4+—)

Rome Seattle Toronto

Cap phat nut mdi
L"' ~ II" head tail

ap dl{ eu/ . ? 7yn \ \ imamsamassns L
Cho nut mdgi tro tai null il T Td—a e lei 0

-----------

Rome | [ Seattle | | Toronto . | zurich
Cho nut cudi trd téi nat
mai head tail
Stra tail dé tro tdi nat T Tl \ g .0
mai — dudi mai

Rome Seattle Toronto Zurich
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addLast(const char* s)

C?p pPaFAnUt mal head tail
Lap dir lieu \
Cho nut mdi tro téi null P

4
®
A 4

A 4 A 4 A 4 \ 4

Cho nut cudi tro tdi nut mdi Rome | | Seattle | | Toronto [ zuricn | /
Stra tail dé tro téi nit mdi — dubi mdi

struct SLinkedListWithTail {
Node* head; // head node
Node* tail; // tail node of the 1list

void addLast(const char *s) {

Node* newNode = new Node(s, NULL); //1,2,3
tail->next = newNode; //4
tail = newNode; //5
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addLast(const char* s)

Cap phat nut mai head\ /tail

Lap dir liéu > .,

Cho nat mdi tro tdi null ' -----
? ? ? Zurich

Cho nuat cudi tro téi nat maéi -

SUra tail d€ tro téi nat mdi — dudi mdi

struct SLinkedListWithTail {
Node* head; // head node
Node* tail; // tail node of the 1list

void addLast(const char *s) {
Node* newNode = new Node(s, NULL);
tail->next = newNode;
tail = newNode;

Linked Lists
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addLast(const char* s)

1. Cap phat nit mdi head

2. Lap dir liéu %)

3. Cho nut mdi tré tGi null

4. Né&u list rong thi tré head t8i nat méi 7 7 7
néu khong, cho nut cudi tro téi nit mai - m

5.  Slra tail d€ trd tdi ndt méi — dudi mai

struct SLinkedListWithTail {
Node* head; // head node
Node* tail; // tail node of the 1list

void addLast(const char *s) {
Node* newNode = new Node(s, NULL);
if (head == NULL) head = newNode;
else tail->next = newNode;

tail = newNode;
} Linked Lists

tail
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X0a & cuobi danh sach

# DOi vai danh sach lién két don, khong co cach nao
ngoai viéc lay con tro chay tu dau dén nut ngay
trudc tail

# Khong hiéu qua!

head\‘ tail\
o | o— o | o— o~ ¢ | 11—
Rome Seattle Toronto Zurich
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Danh sach lién két doi
Doubly Linked List _—

® Trluén tién hon! 3 prev next
¢ MOi nut chua:

[
|
= DU liéu i ‘\\' ! '//
= Con trd téi nit lién trudc | |
= Con tro tdi nut lién sau :\ elem
# Danh sach lién két chira: B i

= header va trailer tré téi nut dac biét chan dau va cudi danh sach

_______________________________________________________

/

—_—— e - -,
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DNode struct g T

~ — =

/* Node of a doubly linked list of strings */
struct DNode {
const char* element;
DNode *next, *prev; // Pointers to next and previous node

/* Initialize a node. */
DNode(const char* e = NULL, DNode* p = NULL, DNode *n = NULL)
{

element = e;
prev = p;
next = n;

s
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Cai dat doubly linked list DList

struct DList {
DNode header, trailer;// sentinels

/* Default constructor that creates an empty list */

DList() {
header.next = &trailer; header trailer
trailer.prev = &header; ./1:::/.

}
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insertAfter — chen vao giua

ham insertAfter(p, X), chen X vao sau p va tra vé dia chi nut mdi g
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ham insertAfter(p, X):

P W=

insertAfter — cai dat

|

Al “~

T
(@

!
Tao nut mdi g \ A \ T
Lap dif liéu, nGi prev va next clia g .\
NOi prev cua nut sau p VvGi g |
NOi next cua p vdi g

DNode insertAfter(DNode* p, const char* s) {
DNode* newNode = new DNode(s, p, p->next);
p->next->prev = newNode;
p->next = newNode;
return newNode;

} LITIKCU LISW Lt



Cau hoi

# Trudng hgp danh sach rong, thém vao dau,
thém vao cudi danh sach thi sao?

DNode insertAfter(DNode* p, const char* s) {
DNode* newNode = new DNode(s, p, p->next);
p->next->prev = newNode;

p->next = newNode; header trailer

return newNode; ——~
} N~ 1

Do [udn co hai nut header chan dau va trailer chan cudi,
nén danh sach thuc té khong bao gio rong, khong bao gic
cho phép chen vao trudc header hoac sau trailer

- Khong can xu' ly truéng hgp dac biét cho thiét ké nay
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X0a

# remove(p) x6a nut ma p tro tai

Linked Lists
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Destructor

# Destructor cua List:
= Phai gidi phong cac nut hién nam trong danh sach
# Destructor cua Node:
= Khong dudc giai phong dir liéu (elements)
# Ai cap phat cai gi thi co trach nhiém giai phong cai do
= List cap phat cac Node, do do List phai tu giai phdng cac Node
+ Lap trinh vién nao delete maot list, sau do lai truy nhap vao
mot node trong list do thi tu’ chiu hau qua.
= Node khdng cdp phat element, né khdng thé biét dir liéu dé cé
phai dir lieu dong hay khong va hién c6 con ai dang dung dén
- khong dudc giai phong element
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