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def search(root, key):
# BEEEM: SHIEITIER
if not root or root.val == key:
return root
# BAMENTFEHITRENEREFN
if key < root.val:
return search(root.left, key)
# BNRERATFH

return search(root.right, key)

BEEREETENPN O(logn), &RIFER (BUMER) A O(n), ERRAEBIBASARAE, BL=
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2.2 FENERE
BAFLH BST NEFIE. SAKRIBTBIRRT RisttEBANUE:

def insert(root, key):
node = Node(key) # BIEHT=
if not root:
return node #* TWEIZREIFHT R

curr, parent = root, None
# ERHEISENHFUE
while curr:

parent = curr

curr = curr.left if key < curr.val else curr.right

# RIBREXNVRERAGH
if key < parent.val:
parent.left = node
else:
parent.right = node

return root

EERMEEBERBELBATEANINGEFH @AKRTFET) . BEALNABEGSEFEEREHRL,

2.3 MIBRIR(E

FRE BST ERBIEIE, FLE=MER:

- HFNR BEEFRRTRSIA
 BFURD BFTRERERTR
« WFHR: BEH#TR (BFHSINR) BRENTRE, B2ERREET R

def delete(root, key):
if not root:

return None

+ BPAEHRERT R
if key < root.val:
root.left = delete(root.left, key)

elif key = root.val:
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root.right = delete(root.right, key)
else:
# B 1 BFDREHFHR
if not root.left:
return root.right
if not root.right:

return root.left

# B 2! WFTHRLIE

succ = find_min(root.right) # TG4t

root.val = succ.val # {EEif

root.right = delete(root.right, succ.val) # MIFREREL

return root

def find_min(node):
while node.left:
node = node.left

return node

XELSATRENFTIRE, RATARBERETETIMFREAT R, REHBVERIEHEMEE LHER.

2.4 E[H1RIF
FEER (£-1R-5) & BST WiLBHAR, HERAFREMETSR:

def in_order(root):
if root:
in_order(root.left)
print(root.val)

in_order(root.right)

RIFER (R-£-f) BTEWNNEN, BFRER (£-6-1R) BTFReMk. BFEHHEEBATISEIER
TR,

3 ERENHSMEREMRM

BST Wt RESEARM T T Et, BEBRT, MYEENERN BST SE#EIA log, n, SR, EA. #l
PRZIERBIERENN O(logn). &IFER GNMABFFY) SBUMER, SE h=n, BEEXETLE
O(n)o

FTEEREREN O(n), FEATFEHETRER. FEHEFRBASHRKRE, XZ5IN AVL K. TEH
FETHEINREARE — B IEF R ESERINEE O(logn) &3
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4 FBFEHEE BST X

4 FBFLI5TE BST £

LR Python SEMBEZLAE:

class Node:
__slots__ = ('val', 'left', 'right') # fRILANTF
def __init__(self, val):
self.val = val
self.left = None
self.right = None

class BST:
def __init__(self):

self.root = None

def insert(self, val):
# FEBENRIE (WEIOGEARSET)

def delete(self, val):
+ FHEMBRRE (WMaidoR)3sem)

def search(self, val):
curr = self.root
while curr:
if curr.val == val:
return True
curr = curr.left if val < curr.val else curr.right

return False

def in_order(self):
# RE|IREBHERKE
def _traverse(node):
if node:
yield from _traverse(node.left)
yield node.val
yield from _traverse(node.right)

return 1list(_traverse(self.root))

def find_min(self):
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5 #HMITIE 5

+ HEHERER. HE/IMETR
if not self.root:
return None
node = self.root
while node.left:
node = node.left

return node.val

BRMRNES. THHEE. BFRRTR. EREANEEE. AFFIBAFLRTR. FIORRRT RESER
IERTARAYERE 1o

5 #MITIE
BST MR BRF R TN, RAHREIE:

- AVL 1. B PERETF (EAFHBEE) KRR
o RN BWEFHFG, BT REBMIEEER T
- Treap: 455 BST S3fav4SME, LAREAHAICR 4R T

SEFRMAH, C++ STLHY std: :map RALERMLHN, XHRFEBRMBEER BST Lk, XELEMTE
O(logn) BEIRRIERIFNER, KNELAERERER.
“XEEMUEENEHEIN T SMOEFHIEEE, H O(logn) BTFHIEES O(n) NRIFBERIER T HIE
SR ZAR, 2iE BST nERESERANFENEEEM, ETEIBRPFREGSFERNELNESR
ES5ERERE M.

MR REARBENSAMKTRER[GitHub BF . #ERE (BESiE) B 12 EBFNERRMEE
SRR,


https://github.com/example/bst-impl

