Thuat toan cay nhi phan tim
kiém (BST)

Cay nhi phan tim kiém (BST) la mot cau tric dit liéu rat manh mé va dugc s dung réng rai trong
cac Ung dung thuc té. N6 la mét cau tric dir liéu dang cay, trong dé mbi nit chlira mét gia tri va hai
con tro téi hai nut con cla né: nGt con bén trai va nut con bén phai. Gid tri cia nat con bén trai
luén nhé hon gid tri cda nut cha, va gid tri cda nut con bén phai ludon Ién hon gia tri cla nut cha.

BST dugc st dung dé luu trir tap hop cac phan tlr va cung cap cac thao tac tim kiém, chen va xda
phan ti véi do phic tap O(log n). Diéu nay lam cho né tré thanh mot trong nhitng cau trac dit liéu
phé bién nhat trong linh vuc khoa hoc may tinh.

Cac thao tac trén cay nhi phan tim kiém

Tim kiém (search)

Thao tac tim kiém trong BST dugc thuc hién bang cach so sadnh gia tri can tim vdi gia tri ca nat
hién tai. Néu gid tri can tim bang gia tri cGa nat hién tai, trd vé nat dé. Néu gid tri can tim nhé hon
gia tri cGa nut hién tai, chuyén dén nat con bén trai va ti€p tuc tim kiém. N&u gia tri can tim I6n
hon gid tri ca nat hién tai, chuyén dén nlt con bén phai va tiép tuc tim kiém.

Chen (insert)

Thao tac chén moét gia tri vao BST duoc thuc hién bang cach tim ki€m vi tri pht hgp cho gié tri dé
va thém gié tri dé vao BST.

Xba (delete)

Thao tac xéa mét gia tri khoi BST dugc thuc hién bang cach tim kiém gia tri d6 trong BST va x6a
nut chlra gié tri dé. Trong trudng hop ndt chlra gid tri dé cé it hon hai con, nut dé dugc loai bd khoi
BST. Trong trudng hop nut chia gid tri dé cé hai con, nit dé dugc thay thé bang gid tri I6n nhat
trong cay con bén trai cia né hodc gia tri nhé nhat trong cay con bén phai ctia né. Sau dé, nut dé
duogc loai bé khdi BST.

Code mau

Duéi day la mot s6 doan ma Python cho cac thao tac trén cay nhi phan tim kiém:



class TreeNode:
def init (self, val):
self.val = val
self. left = None

self.right = None

class BST
def init (self):

self.root = None

def search(self, val):

return self. search(val, self.root)

def search(self, val, node):
if node is None or node.val == val:
return node
elif val < node. val:
return self. search(val, node. left)
ellse:

return self. search(val, node.right)

def insert(self, val):

self.root = self. insert(val, self.root)

def insert(self, val, node):

if node is None

node = TreeNode(val)
elif val < node. val:

node. left = self. insert(val, node. left)
ellse:

node.right = self. insert(val, node.right)

return node

def delete(self, val):

self.root = self. delete(val, self.root)

def delete(self, val, node):
if node is None
return node

elif val < node. val:



node. left = self. delete(val, node. left)
elif val > node. val:
node. right = self. delete(val, node.right)
ellse:
if node. left is None:
return node. right
elif node.right is None:
return node. left
else:
temp = self. max(node. left)
node. val = temp. val
node. left = self. delete(temp.val, node. left)

return node

def max(self, node):
while node.right is not None:
node = node.right

return node

V&i cac thao tac tim ki€ém, chén va xda trong cay nhi phan tim kiém dugc trién khai trong doan ma
trén, ban co thé sir dung BST d€ giai quyét cac bai toadn lién quan dén tim kiém, chen va xda phan
tr. Viéc hiéu va ing dung cau trdc dir liéu nay sé gilp cac nha phéat trién tang cuong hiéu suat va

tinh 6n dinh cho cac iing dung cla ho.
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