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Danh sach noi don (Singlely
Linked List)~

Béi:
Khoa CNTT BHSP KT Hung Yén

KHAI NIEM DANH SACH NOI PON
MBJi phan tir cia danh sach don 1a mot ciu trac chira 2 thong tin :
- Thanh phan diF liéu: luu trit cac thong tin vé ban than phén tir .

- Thanh phan moi lion két: Tuu trit dia chi cia phan tir ké tiép trong danh sach,
hodc luu trit gid tri NULL néu la phan tr cuoi danh s ach.

Ta c6 dinh nghia tong quat

typedef struct tagNode

{ Data Info; // Data 1a kiéu d6 dinh nghia trudc

struct tagNode* pNext; // con tré chi dén cdu trac node
}NODE;

Vi du: Binh nghia danh séch don luu trix h so sinh vién:
typedef struct SinhVien

{ char Ten[30];

int MaSV;

}SV;

typedef struct SinhvienNode

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

« Mot phan tir trong danh sach don 12 mot bién dong s& duoc yéu cu cap phat
khi can. Va danh sach don chinh 1 sy lién két cac bién dong nay v6i nhau do
vay dat duogc su linh dong khi thay ddi s luong cac phén tr

« Néu biét duoc dia chi cua ph'?m tr dau tién trong danh sach don thd cu thé dua
vao thung tin pNext ctia nti dé truy xudt dén phan tir thir 2 trong x4u, va lai dua
vao thong tin Next ctia phan tir thir 2 dé truy xuat dén phan tir thir 3...Nghia 1a
dé quan Iy mot xau don chi can biét dia chi phan tir ddu xau. Thudng mot con
tré Head s€ dugc dung dé luu trit dja chi phﬁn tir dau xAu, ta goi Head la dau
xau. Ta co khai bao:

NODE *pHead;

« Tuy vé nguyén tic chi cAn quan Iy xau thong qua dau xau pHead, nhung thuc té
c¢6 nhiéu trudng hop can lam viée voi phan tir cudi x4u, khi d6 mdi 1an mudn
xac dinh phr:fm ttr cudi xau lai phai duyét tur dau xau. Dé tién loi, ct thé st dung
thom mét con tro pTail giir dia chi phan tr cudi xau. Khai bao pTail nhu sau :

NODE  *pTail;
Lic nay c6 xau don:

p Tail
pHead

SBR[l e

MOT SO PHEP TOAN TREN DANH SACH NOI PON

Gia str c6 cac dinh nghia:
typedef struct tagNode

{

Data Info;
struct tagNode* pNext;

'NODE;
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typedef struct tagList

{

NODE* pHead;

NODE* pTail;

}LIST;

NODE *new _ele // giit dia chi cua mdt phén t mé1 duoce tao
Data x; // luu thong tin vé mot phﬁn tr s€ duoc tao

Va da xay dung tha tuc GetNode dé tao ra mot phan tir cho danh sach vé6i thong tin chira
trong Xx:

Chén mét phin tir vao danh sich:

C6 3 loai thao tac chén new _ele vao xau:
Céch 1: Chén vao dau danh sach

e Thuat toan :
Bit dau:

Néu Danh sach rong Thi

Bl11 : Head = new_elelment;
B12 : Tail = Head;

Nguoc lai

B21 : new ele ->pNext = Head;

oy,

22 : Head = new ele ;
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o Caidat:

void AddFirst(LIST &1, NODE* new _ele)

{

if (.pHead==NULL) //X4u rong
{

l.pHead = new_ele; l.pTail = l.pHead;
}

else

{

new_ele->pNext = l.pHead;
l.pHead = new _ele;

b

}

NODE* InsertHead(LIST &I, Data x)

{

NODE* new_ele = GetNode(x);

if (new_ele ==NULL) return NULL;
if (LpHead==NULL)

{

l.pHead = new_ele; l.pTail = l.pHead;

}
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else

{
new_ele->pNext = l.pHead;

l.pHead = new _ele;

}

return new_ele;

}

pHeod

p Tail

Cach 2: Chén vao cubi danh sach
* Thuat toan :
Bit dau :
Néu Danh sach rong Thi
B11 : Head = new_elelment;
12 : Tail = Head;
Nguoc lai
B21 : Tail ->pNext = new _ele;
22 : Tail =new ele;
o Caidat:
void AddTail(LIST &I, NODE *new _ele)

{

HAHEE*IGEHDE*I:@
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if (LpHead==NULL)

{

l.pHead = new _ele; l.pTail = l.pHead,;
}

else

{

l.pTail->Next = new_ele;

l.pTail = new ele;

}

}

NODE* InsertTail(LIST &I, Data x)

{

NODE* new_ele = GetNode(x);

if (new_ele ==NULL) return NULL;
if (LpHead==NULL)

{

l.pHead = new _ele; l.pTail = l.pHead;

}

else
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l.pTail->Next = new_ele;
l.pTail = new ele;

}

return new_ele;

}

Cach 3 : Chén vao danh sach sau mot phan tir q
e Thuat toan :

Bat ddu :

Néu ( q !=NULL) thi

BI1 : new_ele -> pNext = g->pNext;

oy,

B2 : g->pNext =new ele ;
o Caidat:

void AddAfter(LIST &1,NODE *q, NODE* new _ele)

{

if (q!=NULL)

{

new_ele->pNext = q->pNext;

g->pNext = new_ele;

if(q == LpTail)
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l.pTail = new _ele;

b

else //chén vao dau danh sach
AddFirst(l, new_ele);

}

void InsertAfter(LIST &I,NODE *q, Data x)

{

NODE* new_ele = GetNode(x);

if (new_ele ==NULL) return NULL;

if (q!=NULL)

{

new_ele->pNext = q->pNext;
g->pNext = new_ele;

if(q == l.pTail)

l.pTail = new ele;

}

else //chén vao dau danh sach

AddFirst(l, new_ele);

}
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Tim mot phan tir trong danh sich don
e Thuat toan :
Xau don doi hoi truy xudt tuan ty, do d6 chi c6 thé ap dung thuat toan tim tuyén tinh dé
Xac dil}h phan tir trong xau c6 khoa k. St c}ung mot con tré phu trg p d€ lan luogt tro dén
cac phan tu trong xau. Thuat toan dugc thé hién nhu sau :
Bude 1t
p = Head; //Cho p tré dén phan ttr diu danh sach
Budce 2:
Trong khi (p != NULL) va (p->pNext != k ) thuc hi¢n:
B21 : p:=p->Next;// Cho p tré t6i phan tir ké
Budce 3:
Néu p != NULL thi p tr6 toi phan tir cAn tim
Nguoc lai: khong c6 phan tir can tim.
« Caidat:
NODE *Search(LIST 1, Data k)
{ NODE *p;
p = l.pHead;

while((p!= NULL)&&(p->Info !=x))

p = p->pNext;
return p;
¥
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Hity mgt phin tir khéi danh sich

C6 3 loai thao tac thong dung hiry mot phan tir ra khoi xau. Chung ta sé& lan lugt khao sat
ching. Luu y 1a khi cap phat bd nhd, chung ta da dung ham new. Vi vay khi giai phong
bd nhd ta phai dung ham delete.

p Teil

¥
B xEﬂzE—»lvEﬂ

pHead

Huy phan tr ddu xau:
* Thuat toan :
Bit dau:

Néu (Head != NULL) thi

vy

Bl: p = Head; // p 14 phan tir cAn hity

|w
N

w
~

: Head = Head —pNext; // tach p ra khoi xau

oy,
&
S

: free(p); // Huy bién dong do p tro dén

v

3: Néu Head=NULL thi Tail = NULL; //X4u rdng

» Caidat:
Data RemoveHead(LIST &I)
{ NODE *p;

Data x = NULLDATA;

if (L.pHead !=NULL)

{

p = l.pHead; x = p—Info;
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l.pHead = l.pHead—pNext;

delete p;

if(l.pHead == NULL) l.pTail = NULL;
}

return Xx;

}

Huy mot phan tir dimg sau phén tir
» Thuat toan :
Bit dau:

Néu (q!= NULL) thi

vy

BIl: p = q->Next; / p 1a phan tir can hiy

|w
)

: Néu (p != NULL) thi // q khong phai 1a cudi xau

oy,
)

1 : g->Next = p->Next; // tach p ra khoi xau

oy,
&
[

: free(p); // Huy bién dong do p tro dén
» Caidat:

void RemoveAfter (LIST &1, NODE *q)

{ NODE *p;
if (q!=NULL)
{
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p = q->pNext;
if (p!=NULL)
1

if(p == LpTail) L.pTail = q;
g->pNext = p->pNext;
delete p;

}

}

else
RemoveHead(l);
b
Huy 1 phan tir c6 khod k
» Thuat toan :
Bude 1:
Tim phan tir p c6 khoa k va phan tir q ding trude né
Budce 2:
Néu (p!=NULL) thi / tim thay k
Huy p ra khoi x4u twong ty hity phan tt sau q;
Nguoc lai
Bao khong c6 k;
« Caidat:

int RemoveNode(LIST &I, Data k)
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{ NODE *p = l.pHead;

NODE *q=NULL;

while( p '=NULL)

{

if(p->Info == k) break;
q=p; p = p->pNext;

}

if(p == NULL) return 0; /Khong tim thay k
if(q != NULL)

{

if(p == LpTail)

l.pTail = q;

g->pNext = p->pNext;
delete p;

}

else //p 1a phan tir dau xau
{

l.pHead = p->pNext;
if(.pHead == NULL)
l.pTail = NULL;

}

13/16



Danh sach néi don (Singlely Linked List)~

return 1;
b
Duyét danh sach
Duyét danh séch la thao tac thuong duoc thuc hién }(hi c6 nhu cﬁ}l xtt Iy cac phan tu: cua
danh sach theo cung mot cach thirc hodc khi can lay thong tin tong hop tir cac phan tir
cua danh sach nhu:
- Pém cac phan tir ciia danh sach,
- Tim tit ca cac phén ttr thoa diéu kién,
- Huy toan b danh sach (va giai phong b nhdo)
Dé duyét danh sach (va xt 1y tirng phan tir) ta thuc hién cac thao tac sau:
» Thuat toan :
Bude 1:
p = Head; //Cho p tré dén phan tr diu danh sach
Budéc 2:
Trong khi (Danh sach chua hét) thyc hién

B21 : Xur 1y phan tir p;

oy,

22 : p:=p->pNext; // Cho p tr6 t&i phan tir ké

» Caidat:
void ProcessList (LIST &I)

{ NODE *p;

p = L.pHead;

while (p!=NULL)
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{

ProcessNode(p); // xtr 1y cu thé tuy tng dung

p = p->pNext;
}

b

LUUY :

Pé huy toan bd danh sach, ta c6 mot chut thay doi trong thi tuc duyét (xtr Iy) danh sach
trén (¢ day, thao tac xtr Iy bao gom hanh dong giai phdng mot phan tir, do vay phai cap

nhat cac lién két lién quan) :
e Thuat toan :
Buoc 1:

Trong khi (Danh sach chua hét) thyc hién

v

11:

p = Head;

Head:=Head ->pNext; // Cho p tro t&i phan tir ké

Tail = NULL; /Bao dam tinh nhat quan khi xau rong
« Caidat:

void ReamoveList(LIST &I)

{ NODE *p;

while (l.pHead!= NULL)
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{

p = L.pHead;
l.pHead = p->pNext;
delete p;

b

l.pTail = NULL;

}
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