Thuat toan cay AVL

Cay AVL la mét cau triac dit liéu tuong tu nhu cay do den, duoc thiét k& dé gidm thi€u chi phi cla
cac phép cap nhat, bao gém cd chén va xda. Cac nut trong cay AVL dugc danh sé thi tu theo gia tri
cac nut, va phai tuan thi mét s6 quy tac nhat dinh dé€ dam bdo rang cay luén can bang va cé db
cao O(log n).

Quy tac
Céc quy tac sau day phai dugc tudn thu d€ dadm bao rang cay AVL luén can bang:

1. Chiéu cao cula cay con trai va cay con phai cia moét nit khéng qua chénh léch 1.
2. Ca cay con trdi va cay con phai cia mot nat déu la cay AVL.

Cac thao tac trén cay AVL

Cac thao tac trén cay AVL bao gom:

e Chen (insert)
e X0Oa (delete)
e Tim kiém (search)

Céc thao tac nay dugc trién khai bang cac ham phu hop. Duéi day la doan mé& Python mau cho céac
thao tac trén cay AVL:

class AVLTree
def init (self):

self.root = None

def height(self, node):
if node is None
return 0

return node. height

def balance factor(self, node):
if node is None
return 0

return self. height(node. left) - self.height(node.right)

def rotate left(self, x):

y = Xx.right



def

def

def

z = vy. left

y. left = x

X.right = z

x. height = max(self. height(x. left),
y. height = max(self. height(y. left),
return y

rotate right(self, y):

x = vy. left

z X.right

X.right =y

y. left = z

y. height max(self. height(y. left),

x. height max(self. height(x. left),

return x

insert(self, key):
self.root = self. insert(self.root,
_insert(self, node, key):
if node is None

return Node(key)
elif key < node. key

node. left =
else:

node.right =

node. height =

balance = self. balance factor(node)

max(self. height(node. left),

self. height(x. right)) + 1
self.height(y.right)) + 1

self. height(y.right)) + 1
self. height(x. right)) + 1

key)

self. insert(node. left, key)

self. insert(node.right, key)

if balance > 1 and key < node. left. key

return self.rotate right(node)

if balance < -1 and key > node.right. key

return self.rotate left(node)

if balance > 1 and key > node. left. key

node. left =

return self.rotate right(node)

self.rotate left(node. left)

self. height(node.right)) + 1



if balance < -1 and key < node.right. key:
node. right = self.rotate right(node.right)

return self.rotate left(node)
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