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eDinh nghia cay nhi phan tim kiém

e Cay nhi phan

« Bdo ddm nguyén tac bo tri khoa tai moi nit:
— CA&c nut trong cay trai nho hon nat hién hanh
— Céac nut trong cay phai I6n hon nat hién hanh
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—Truong
—Truong

N0

gle]

& U'u di€ém cua cay nhi phan tim kiém

e NhO trat tu bo tri khdéa trén cay
—Pinh hudng duoc khi tim kiém

e Cay gobm N phan tu :

0 tot nhat h = log,N

n xau nhat h = Ln

—Tinh hudng xay ra truong hop xau nhat ?

(0



& Cau trac dit liéu cla cay nhi phan tim kiém
e C4u truc dir liéu cda 1 nat
typedef struct tagTNode
{

int  Key; //truong dit liéu 1a 1 s6 nguyén
struct tagTNode *pLefft,
struct tagTNode *pRight;
}TNode;
« C4u truc dir liéu cua cay
typedef TNode *TREE;

4 &
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¢ Cac thao tac trén cay nhi phan tim kiém

> Tao 1 cay rong

> Tao 1 nat co truong Key bang x

» Thém 1 n(t vao cay nhi phan tim kiém
> X0a 1 nit c6 Key bang x trén cay

> Tim 1 nit cé khoa bang x trén cay
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Tao cay rong

« Cay rong -> dja chi nat gbc bang NULL
void CreateTree(TREE &T)
{

T=NULL;




& Tao 1 nut c6 Key bang x
TNode *CreateTNode(int x)

{
TNode *p;
p = new TNode; //cap phat vung nh& dong
if(p==NULL)
exit(1); // thoat
£ else
: {
s 0->key = X; //gan trudng dir liéu cla nut = x
B n->pLeft = NULL;
E n->pRight = NULL;
2 )
% } return p; | &



CAU TRUC DU LIEU VA GIAI THUAT 1

& Thém mot nut x
- Rang budc: Sau khi thém cay dam bdo la cay

nhi phan tim kiém.
Int insertNode(TREE &T, Data X)
{ 1f(T)
{ If(T->Key == X) return O;
If(T->Key > X) return insertNode(T->pLeft, X);
else return insertNode(T->pRight, X);}

T = new TNode;
If(T == NULL) return -1;
T->Key =X
T->pLeft =T->pRight = NULL;
return 1;
} )



¢ Minh hoa thém 1 phan t vao cay

Theam X=50 m ucx
88 > X 8

5] (w

55> X
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{

Tim nat c6 khoa bang x (khong ding dé quy)
TNode * searchNode(TREE Root, Data x)

Node *p = Root;
while (p = NULL)
{ If(x == p->Key) return p;

else
if(x < p->
else p =

]
return NULL;

Key) p = p->plLeft;

0->pRight;

10




& Tim nGt cé khod bang x (dung dé quy)
TNode *SearchTNode(TREE T, int x)

{
if(T!=NULL)
{
If(T->key==x)
return T;

E- else
. if(x>T->key)
£ return SearchTNode(T->pRight,x);
§ else
§ return SearchTNode(T->pLeft,x):
B
= return NULL; ,
‘% } 11 @



& Minh hoa tim mot nit

Tim X=55

s i) (o] [

Tim thay X=55

: &
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& Minh hoa thanh 1&p 1 cay tir day s6
9,5,4,8,6, 3, 14,12,13
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& Huy 1 nit c6 khod bang X trén cay
» HUy 1 phan ta trén cay phai ddm bao diéu kién
rang budc clia Cay nhi phan tim kiém

» CO 3 truong hap khi hdy 1 nat trén cay
" TH1: X lanat la
" TH2: X chi c6 1 cay con (cay con trai hodc cay con phai)
= TH3: X c6 day du 2 cay con

» TH1: Ta x0& nut & ma khéng anh huéng dén céac
nut khac ttrén cay

> TH2: Trudc khi xoa x ta méc ndi cha clia X vdi con
duy nhat cua X.

oy

, )
» TH3: Ta dung cach xoé gian tiép €
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& Huy 1 nut c6 2 cay con
» Ta dung cach hdy gian tiép, do X c6 2 cay con

» Thay vi huy X ta tim phan t&r thé mang Y. NGt Y c6
toi da 1 cay con.

» Thong tin luu tai nat Y sé dugc chuyén Ién luu tai X.
» Ta tién hanh xo& hay nat Y (xoa Y gidng 2 trudng
hop dau)
» Cach tim nat thé mang Y cho X: C6 2 cach
" C1: N(tY la nat c6 khoa nhé nhat (trai nhat) bén
cay con phai X

= C2: Nt Y la nat cé khoa I6n nhat (phai nhat) bén
cay con trai cua X

oy

@)

La
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Xoa nut cé truong

Key = 18, ltuc d6 nut cé

khoa 23 la nut thé
mang
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& Cai dat thao tac xoa nut co truong Key = x

void DeleteNodeX1(TREE &T,int x)

{
if(T!'=NULL)
{

if(T->Key<x) DeleteNodeX1(T->Right,x);

else

{

If(T->Key>x) DeleteNodeX1(T->Left,x);
else //tim thay Node cé truong dir liéu = X

- { TNode *p;
& p=T;
T if (T->Left==NULL) T = T->Right;
E else
G { If(T->Right==NULL) T=T->Left;
= 5 else ThayThel(p, T->Right);// tim bén cay con
<@. phai }
=l
2 delete p;
0 }
)
E }
‘<2 } . . @
O else printf("Khong tim thay phan can xoa tu");}



& Ham tim phan tr thé mang
void ThayThel(TREE &p, TREE &T)
{ if(T->Left!=NULL)

ThayThel(p, T->Left);
else
g
E p->Key = T->Key;,
< p=T;
,_.E, T=T->Right;
-
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