Cay
(Tree)



Khai niém cay

Cay la mdét doé thi dinh huéng thdéa man cac tinh chat sau:
C6 mot dinh dac biét duoc goi la gbc cay
Moi dinh C bat ky khéng phai 1a gdc, tén tai duy nhat mot dinh p co
cung di tir p dén C. Binh p dJ’QCgoi la cha cua dinh C, va C la con cua
P
C6 duong di duy nhét tlr géc t¢i moi dinh cha cay.

Goc



Cai dat cay bang mang con tro

Template <class Item>

class Node { root
Item data;
List<Node*> children; A
) \
B C

Node<ltem>* root;

(Xem hinh ve) !



Cai dat cay bang hai con tro

template <class Iltem>
class Node

1

Item data;
Node* fFirstChild;
Node* nextSiblii

Node<ltem>* root;



Duyét cay



Duyét cay theo th tuv trwoc

e Tham gécr.

- Duyét lan U0t cac cay con Tp..., Tktheo thé tw truée
muc 0

muc 1

muc 2

ABEFCDG



Duyét cay theo th tw truwéce

Template <class ltem>

Preorder (Node* root) {

visit (root);

for each child r do
Preorder (r);



Duyét cay theo th tw sau

- Duyét l1an U0t cac cay con Tp..., Tktheo th tWsau

e Tham gbc r.

EFBCGDA

mic 0

muc 1

muc 2



Duyét cay theo tht tw sau

Template <class Item>

Postorder (Node* root) {

for each child r do
Postorder (r);

visit (root);

}



Cay nhi phan

template <class ltem>
Class Node

ltem data; / D@ liéu chira trong moi dinh
Node* |left;
Node* right;



Cac kiéu cay nhi phan

Cay nhi phan can bang: DO cao cay
con bén trai va bén phai chénh nhau
khéng qua mot



Problem

Bai toan: Cho mét danh sach cac doi twong, hdy to chirc cdu tric dir liéu
dé thuc hién cac phép toan dudi day mot cach hiéu qua:

e Tim kiém (search)
e Thém vao (insert)

e Xoa di (delete)

Pap an: Dung cau trac cay tim kiém nhi phan



Cay tim kiém

Cay nhi phan rong la cay tim
ki€m nhi phéan

Cay nhi phan khéng rong T la cay
tim kiém nhi phan néu:

- Khoa ctia goc I6n hon khéa
cua tat ca cac dinh & cay con
tradi T1va nhd hon khoa cta
tat cd cac dinh & cay con phai
I,

- Cay con trai T, va cay con
phai Trla cac cay tim kiém
nhi phan.

nhi phan



Phép toan tim kiém (search)

binarySearchTree (Node* root, lookingData) {
if (Root == NULL)
return NULL;
else
if (root.data == lookingData)
return root
else
if (root.data < lookingData)
return binarySearchTree (root.right, lookingData)
else
return binarySearchTree (root.left, lookingData)



Phép toan tim kiém phan t* nhd nhat - I&6n
nhat

/IRoot !'= NULL
Min (Node* root) {
if (Root .left == NULL)
return root

else return Min (root.left)

Max (Node* root) {
if (Root .right == NULL)
return root

else return Max (root.right)

}



Phép toan thém vao (insert)

insert (Node* root, insertData) {
if (Root == NULL)
Root <r insertData
else
if (insertData < Root.data )
insert (root.left, insertData)
else

insert (root.right, insertData)



Phép toan thém vao (insert)
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Thém phan t&r 6 Thém phan t&r 11



Phép toan xoa (delete)



Phép toan x0a (delete)

dinh 2

Xoba dinh 7



Phép toan x0a (delete)

Delete (root, deleteData) {
if (deleteData < root.data)
Delete (root.left, deleteData); //Loai & cay con trai
else if (deleteData > root.data)
Delete (root.right, deleteData); // Loai & cay con pha
else if (root.left != NULL && root.right '= NULL) {
min <- Min (root.right);
root <- min;
Delete min;
} else if (root.left == NULL)
root = root.right
else
root = root.left



Bai tap

Hay vé ra cay tim kiém rhi phan
duoc tao thanh bang cach xen lan
luot cac dir liéu voi cac gia tri
kndd la 5, 9, 2, 4, 1, 6; 10, 8)
3, 7, Xuat phat tr cay rong:ly( Sau
do hay dua ra cay két qua khi
loal goc cay.

Gia_su tap dir 11éu duOc luu gil
duéi dang cay tim kiém rhi phan.
Bai toan tim kiém pham vi dugc
xac dinh nhv sau: Oho hai gia tri
khoa k1< k2, ta can tim tat ca
cac dir lieu d ma < d.key < k2.

Hav -hhiét. ké va cai dat. t.hnat.



