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WERFEESENNIESNE, ATRINENSEAN MFREIEN) |, EEAESoAREIEE, i
WIORARE. HENEATE. LEEAE, ULMEHRHTRR, XbERRREENH.

BE, EFREASEHERELIFEMEE. WRIPEFRIAEDIIFEEREEEHTII (RIA%
HIEHAGISIE, AN . SRFIRHAIFERIRAREER, BN T—EnteE
ST, B, AT, AREMMET, E—RRRCRREREmEEATEE, FRRh
TRHYRTEIAIE, Ff“ LJ_ LRI ARG, BTN ELRRAEAR. HKRFERC
AT REGFREEERHRT. WIREXEHD GGt HaUFESCINAT,

XS AIIS &N 73,58 DFSFIBFS, DFSFISSREnR—2R). BFSTHRERIEHZE—EHY.
B, EFERMRREHERZER DA MR, N-EEREN, ST XA,

##94. Binary Tree Inorder Traversal (FFi&EH)
o ¥E: Medium

o TE:
BN XR, IRENZNEIPFER.
o FBIR1:

pFBRAASA, BR15GEMEISSI, BERSRLEREEESZEREN, EANASHME
EXH, BFpEAEFR, WHR, BFnaaFN.

o {X731:

class Solution:

# @param {TreeNode} root

# @return {integer[]}

res=[]

def inorderTraversal(self, root):
self.res=[]
self.reduce(root)
return self.res

def reduce(self,root):
if root and root.left:self.reduce(root.left)
if root:self.res.append(root.val)
if root and root.right:self.reduce(root.right)

o FEFK2:

BEILT, MAESEASEEE LENMEE, —RSAIFBIESI. FRBHRYIESEILIE
EESEIIRY, BIRT RN, SR AFELAN, WA, SNHEEFRINEIZERS,

class Solution:

# @param {TreeNode} root

# @return {integer[]}

def inorderTraversal(self, root):
result = []
stack =[]
if not root: return result
stack.append(root)

JRZiEE: leetcodefBRRIRE -1
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while stack:
if stack[-1].left:
stack.append(stack[-1].left)
stack[-2].left = None
else:
node = stack.pop(-1)
result.append(node.val)
if node.right:
stack.append(node.right)
return result

##96. Unique Binary Search Trees (BST)
o ¥E: Medium

o TE:
ETEEHN, KBL..MEATR, B2 0MERFAREN"EERR
o K.

BT REILUESR, MTFEIMTRER, TGN XAS SRR = F SR AR
%, EUEETLARAdpi#R,

o fX5:

class Solution:
# @param {integer} n
# @return {integer}
def numTrees(self, n):

dp = [1,1]
foriinrange(2,n+1):
dp.append(0)

for j in range(0,i):
dpli] += dp(jl*dpli-j-1]
return dp[n]

##95. Unique Binary Search Trees Il (BST)
o ¥EE: Medium

o TE:
ETEHEN, BEXRBHF1EInNEEEEARAREN S IEER
o R

“XEEN, EFH<R<ATN, XUEBANERIERE. 33T (leftright), BlIERBHIREN
: ﬂﬂggﬁ‘jﬁ’ﬂ?@% (lefti-1) HFWEGEERZ (i+1right) . BIEEELFRIIGTH, REIFT
AIEERYAR.

o {X75:

class Solution:
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# @param {integer} n

# @return {TreeNode[]}

def generateTrees(self, n):
return self.creatTrees(1,n)

def creatTrees(self,start,end):
result = []
if start>end:
result.append(None)
return result
for i in range(start,end+1):
lefts = self.creatTrees(start,i-1)
rights = self.creatTrees(i+1,end)
for left in lefts:
for right in rights:
root = TreeNode(i)
root.left = left
root.right = right
result.append(root)
return result

##98. Validate Binary Search Tree (BST)
o JEE: Medium

o R
BE— XN, KEHEAM_YXEEREWN,
o FHIK:

_XHEENIMERRE E<iB<h, BEit, IR THFRED, BHNSRRIAER.
o fX75:

class Solution:
def LDR(self, root):
if root '= None:
if root.left '= None:
self.LDR(root.left)
self.tree.append(root.val)
if root.right != None:
self.LDR(root.right)

# @param {TreeNode} root
# @return {boolean}
def isValidBST(self, root):
self.tree=[]
self.LDR(root)
i=0
while i<len(self.tree)-1:
if self.tree[i] >= self.tree[i+1]:
return False
i+=1

JRSZEEEE: leetcodefffBRMiR S - 1%
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return True

##99. Recover Binary Search Tree (BST)
o YEE: Hard

o iR

—REFWPER N T REER TS, EASEREIREERIERN DRR SRR, BXfEo(n)=
SRERER,

o AR

XERE —MISYRE AR T iE 3P FmER RS EIREE, XEEERApresKiCRBIEHAIFI—
TR. PREDRSIESER, BILEEFNEIRA N, ARE, SNaFHmEA. [EHeY
1%, preRHRIHATRNET, BRAGRIEN, pre2ERIATHIR, RS Bpre<roothlisz, &
avalysesdi-d:sI=n

o FHR:

class Solution(object):
def recoverTree(self, root):

:type root: TreeNode
:rtype: void Do not return anything, modify root in-place instead.

self.mis1,self.mis2,self.pre=None,None,None

self.traval(root)

if self.mis1 and self.mis2:
self.mis1.val,self.mis2.val=self.mis2.val,self.mis1.val

def traval(self,root):

if not root:return

if root.left:self.traval(root.left)

if self.pre and root.val<self.pre.val:
if not self.mis1:

self.mis1=self.pre

self.mis2=root

self.pre = root

if root.right:self.traval(root.right)

##100. Same Tree (&)
o YEFE: Easy

o TWME:

igzﬂﬁﬁ\:w%j, KIBXA MR EESE. HENEXFRIENSEERBES M T REERR, AR
o HiK:

mEWER, HENY, RBiYEESE, BEFRMEE, aFRESE. AL, aTLARBIF5ERKE,
o {15

JFIZiEE: |leetcodefBRUR S -1
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class Solution:
# @param {TreeNode} p
# @param {TreeNode} q
# @return {boolean}
def isSameTree(self, p, q):
if not p and not q: return True
elif (p and not qg) or (g and not p) or p.val != g.val: return False
else: return self.isSameTree(p.left,q.left) and self.isSameTree(p.right,g.right)

##101. Symmetric Tree (i%#3)
o YEFE: Easy

o TR
BE—R_XYN, MERB ARG,
o HEK:

—IRNEEIRG, NRSEFRNGFRESRENR. LN FNEEREXTR, BRTE
WG FHNAFRESRENR, B, EFRNaFRINGFHRNAEFRNESRERIR.
IR ITRTLAK SR,

o fX5:

class Solution:
# @param {TreeNode} root
# @return {boolean}
def isSymmetric(self, root):
if not root:return True
return self.isSame(root.left,root.right)

def isSame(self, p, q):
if not p and not q: return True
elif (p and not qg) or (g and not p) or p.val != q.val: return False
else: return self.isSame(p.left,q.right) and self.isSame(p.right,q.left)

##102. Binary Tree Level Order Traversal (ZE/Xi&EH)
o YEfE:Easy

o TE:
LE—RYN, REEZEXNERNTRERY. miiEE—EXER—IFRF.
o R

WHHE R RIREBEBIBASITEE,, IR RN, EAFIFET R, BMHHAL, FHENLTRRE
TrRMIZARE. BTRBEXEE—ENT BER—5IERS, FEFHINEIREER evels[[]],33
RER, BHEE—EN, tlE— /i Enewlevel[], iFalevelstEhRE—ENRET S, HA

BN RFEREInewleveld, &igHEiEnewlevelinZlevelsH,

o fX5:

JFIZiEE: |leetcodefBRUR S -1
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class Solution:
# @param {TreeNode} root
# @return {integer[][1}
def levelOrder(self, root):
if not root :return []
levels = [[root]]
values = [[root.val]]
for level in levels:
newlLevel =[]
newValue = []
for node in level:
if node.left:
newLevel.append(node.left)
newValue.append(node.left.val)
if node.right:
newLevel.append(node.right)
newValue.append(node.right.val)
if newLevel:
levels.append(newLevel)
values.append(newValue)
return values

##103. Binary Tree Zigzag Level Order Traversal (3ZEXiEH)
o JEE: Medium

o R
LE—R YN, ZBZFRBHREYT A,
o R

ZBESLF102. Binary Tree Level Order Traversal2—#8), &2FEXERD, REERTRT,
=R BIET,

o fX5:

class Solution:

# @param {TreeNode} root

# @return {integer[][]}

def zigzagLevelOrder(self, root):
values = self.levelOrder(root)
foriin range(1,len(values),2):

valuesJi].reverse()

return values

##107. Binary Tree Level Order Traversal Il
o YEFE: Easy

o R

BE—RXN, BEXRERR CREXERD.

FRX5EE: |leetcodeff#li S5-I


https://ld246.com/article/1459760930303

o AR
REFERNFHEENR TIRERER, B NS ERENER e AKX,
o {73

class Solution:
# @param {TreeNode} root
# @return {integer[][]}
def levelOrderBottom(self, root):
if not root :return []
levels = [[root]]
values = [[root.val]]
for level in levels:
newlLevel =[]
newValue = []
for node in level:
if node.left:
newLevel.append(node.left)
newValue.append(node.left.val)
if node.right:
newLevel.append(node.right)
newValue.append(node.right.val)
if newLevel:
levels.append(newLevel)
values.insert(0,newValue)
return values

##104. Maximum Depth of Binary Tree (RAXZRE)
o JEE: Medium

R =
e, kERAXRE.
o FHR:

%@?E’\J@ii, —EREANRE =max(EFRIRANRE, BFRIIRKRE)+1. [EREEIF0R]
EEK R

o fX5:

class Solution:
# @param {TreeNode} root
# @return {integer}
def maxDepth(self, root):
return O if not root else 1+max(self.maxDepth(root.left),self. maxDepth(root.right))

o FHRD:

HXESESA, REIEREMNREAL? XBIRSHNFEAIFERER, MERENTER (StFE
) o RERFEHRARS AR E ST,

FRX5EE: |leetcodeff#li S5-I
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1. RP R
2. EINEERIEFAE, BEILETF
3. TR, BEATFAE
4. fEFR2F03
EALEY, HAREMRENIRE.
RBXEFALLET .

##111. Minimum Depth of Binary Tree (F/NREE)

o YEFE: Easy

o
KEETE_XRNRINRE
-

WB—/J\,*FF min(EFRNRE, AFRNRE)+1, BERKE, SABILIBRERERDKE.
o {F3:

class Solution:

# @param {TreeNode} root

# @return {integer}

def minDepth(self, root):
if not root:return 0
if not root.left and root.right:return 1+self.minDepth(root.right)
if not root.right and root.left:return 1+self.minDepth(root.left)
return 1+min(self.minDepth(root.left),self.minDepth(root.right))

##105. Construct Binary Tree from Preorder and Inorder Traversal (fc/RiEHR. FF&EHD)

o ¥EE: Medium

o R
BE—NEFRELFYFIFFRERFY, ERIERIXIER,
. E

%%:%x*ﬁ?ﬁf“ EHERAA, PREREALRA. AL, RIETFERELAGHFEDYS HEarHm
 PRIREREFRATFR. WLBEIFTATLOREE.

o fX5:

class Solution:
# @param {integer[]} preorder
# @param {integer[]} inorder
# @return {TreeNode},
def buildTree(self, preorder, inorder):
if not inorder:return None

JFIZiEE: |leetcodefBRUR S -1
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n = preorder[0]

i = inorder.index(n)

preorder.remove(n)

root = TreeNode(n)

root.left = self.buildTree(preorder,inorderl:i])
root.right = self.buildTree(preorder,inorder[i+1:])
return root

##106. Construct Binary Tree from Inorder and Postorder Traversal (FFiEHD. EFERD)
o ¥EE: Medium

o TE:
EE—EMPFNEFEDIFY), BERIEFEXERR,
o R

PFELRERA, BFEHREAR. EIrLRERFELSFFERLD NEAMR, 25
EFNIIATN, FEREIIRTLURRERN,

o fX75:

class Solution:

# @param {integer[]} inorder

# @param {integer[]} postorder

# @return {TreeNode}

def buildTree(self, inorder, postorder):
if not inorder:return None
n = postorder[-1]
i = inorder.index(n)
postorder.remove(n)
root = TreeNode(n)
root.right = self.buildTree(inorder[i+1:],postorder)
root.left = self.buildTree(inorderf[:i],postorder)
return root

##144. Binary Tree Preorder Traversal (5c/Fi&EH)
o ¥EE: Medium

o TE:
EE—RXN, REIESCRREHFES.
o HiK:

SFeFREBRINTA: IRAEA, SFREBREMTERRI, KA., S%iREIRFRE, RY
, REFANE, REFAK. WEAHERRRHERAREGRINT T .

o fX75:

class Solution:
# @param {TreeNode} root

JFZiEE: leetcodeffRliR S -
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# @return {integer][]}

def preorderTraversal(self, root):

result=[]

stack=[]

if not root:return result

stack.append(root)

while stack:
head = stack.pop(-1)
result.append(head.val)
if head.right:

stack.append(head.right)

if head.left:
stack.append(head.left)
return result

##145. Binary Tree Postorder Traversal (EFIER)

o ¥EE: Medium

o TR

IBE—R_XN, REEEFERF.

o FHEX:

EFBHINES: AR, EFRBHEREHEFRSIIN. BFREDREEIVEA, RAK, KR
BTN, MCKRIEFEAENE, RINNAFAE, ROHRIBVAF AL, SRININAEGFELL

ik, HIGRH, SN, ESRIFRURE.

o fX5:

class Solution:
# @param {TreeNode} root
# @return {integer[]}

def postorderTraversal(self, root):

result=[]
stack=[]
if not root:return result
stack.append(root)
while stack:

top = stack[-1]

if not top.left and not top.right:

result.append(top.val)
stack.pop(-1)

else:
if top.right:

stack.append(top.right)

top.right=None
if top.left:

stack.append(top.left)

top.left=None
return result

FRX5EE: |leetcodeff#li S5-I


https://ld246.com/article/1459760930303

##108. Convert Sorted Array to Binary Search Tree (Z—XE#ZHY)
o JEE: Medium

° E:

BE—NEFEAE, BRI IEZEN,

o FHER:

KRPRBUERT R, ENAETFN, AAGTFRH. BIFEZE,
o {{A3:

class Solution:

# @param {integer[]} nums

# @return {TreeNode}

def sortedArrayToBST(self, nums):
if not nums: return None
mid = len(nums)//2
root = TreeNode(nums[mid])
root.left = self.sortedArrayToBST(nums[:mid])
root.right = self.sortedArrayToBST(nums[mid+1:])
return root

##110. Balanced Binary Tree (& _XHY)

o YEFE: Easy

o WE:

LE—RIXN, REEEAFE-XIH
o FEK:

— A FE_XWRMR, abs (EFHRABE-AFHERABE) <2, BEFWFHEEAT
T, MERABES= (EFNRASE, AFNRASE)+1. BRRGENEXHARTLER,

o {XA3:

class Solution:
# @param {TreeNode} root
# @return {boolean}
def isBalanced(self, root):
if not root:return True
return abs(self.maxDepth(root.left)-self. maxDepth(root.right)) <2 and self.isBalanced(roo
Jeft) and self.isBalanced(root.right)
def maxDepth(self, root):
if not root:return 0
else:return 1+max(self.maxDepth(root.left),self.maxDepth(root.right))

##112. Path Sum (B&Z#f0)
o J#E: Easy

FRX5EE: |leetcodeff#li S5-I
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o TE:

B _XEEETFsum, ENIEEEMNET REIHFT AR ARFHEESIRER LT AENFIHsum
o R

BB AKEERIAT,

o {13

class Solution:

# @param {TreeNode} root

# @param {integer} sum

# @return {boolean}

def hasPathSum(self, root, sum):
if not root :return False
sum -= root.val
if sum==0 and not root.left and not root.right:return True
if sum!=0 and not root.left and not root.right:return False
if root.left and not root.right:return self.hasPathSum(root.left,sum)
if root.right and not root.left:return self.hasPathSum(root.right,sum)
if root.right and root.left:return self.hasPathSum(root.left,sum) or self.hasPathSum(root.r

ght,sum)

##113. Path Sum Il (B&4&F0)
o ¥EE: Medium
o e

BE_NHENEFsum, WNEEEMMET REIHFIRRBREERE LB RERFIAsum, 7
[EIFE#HE KAV,

o AR
B ERHE SRR ENSEUENEDT],
o {13

class Solution:

# @param {TreeNode} root

# @param {integer} sum

# @return {integer[][]}

def pathSum(self, root, sum):
self.result = []
self.reduce(root,sum,[])
return self.result

def reduce(self,root,sum,nodes0):
nodes = nodesO0[::]
if not root:return
else:
nodes.append(root.val)
sum-=root.val
if sum==0 and not root.left and not root.right:

FRX5EE: |leetcodeff#li S5-I
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self.result.append(nodes)

elif sum!=0 and not root.left and not root.right:
return

elif root.left and not root.right:
self.reduce(root.left,sum,nodes)

elif root.right and not root.left:
self.reduce(root.right,sum,nodes)

elif root.right and root.left:
self.reduce(root.left,sum,nodes)
self.reduce(root.right,sum,nodes)

##124. Binary Tree Maximum Path Sum  (B&/2#0)
e JEE: Hard

o TE:
HBE—N XN, IREIRARZAN, XBRIRRE: FREEMRZBNEER.
o K.

SHEETR, ST RNEAEEN [WAEFARE NEBRNEARR] 1ixtR+ [LIGFHR
TEBNSEARER] . EWILUBEEER. B— 1 EREEEREARE, BIIKRBEIRT /AR
TEBRRARER.

o fX5:

class Solution(object):
def maxPathSum(self, root):

:type root: TreeNode
rtype: int

if not root:return 0
self.maxv = -(2**31)
self.maxSum(root)
return self.maxv

def maxSum(self,root):
if not root:return 0
v,Imax,rmax=root.val,0,0
if root.left:
Imax=self.maxSum(root.left)
if Imax>0:
v+=Imax
if root.right:
rmax=self.maxSum(root.right)
if rmax>0:
V+=rmax
self.maxv=max(self.maxv,v)
return max(root.val,root.val+Imax,root.val +rmax)

FRX5EE: |leetcodeff#li S5-I


https://ld246.com/article/1459760930303

##129. Sum Root to Leaf Numbers (E&42%0)
o JEE: Medium

o ME:

BE—N—XNRABZHF0-9, BMMREMHFLRIBERT T (REF&RSM) . KB
MREIMF 15 ¥ /.

o HiK:

{Eﬁﬁiﬂ%l}ﬂlﬁ’ﬂﬁii, EEERIRREE TN, NHFERAN*10+root, BIFRIMHFT mAIEHRIEEE
nR0=].,

o fX75:

class Solution:
# @param {TreeNode} root
# @return {integer}
def sumNumbers(self, root):
self.sum=0
self.reduce(root,0)
return self.sum

def reduce(self,root,n):

if not root:
self.sum+=n

elif not root.left and not root.right:
n = 10*n+root.val
self.sum+=n

else:
n = 10*n+root.val
if root.left:self.reduce(root.left,n)
if root.right:self.reduce(root.right,n)

##114. Flatten Binary Tree to Linked List (3%3%K)
o JEE: Medium

o R
EE—R XN, EXMEENTA—MNER.
o FHR:

RIFTROEFRNRA A, AT RAaTFHEIEFNEG A, RARIEEFNENEGTF
. TERRGHEARDE],

o fXF5:

class Solution:
# @param {TreeNode} root
# @return {void} Do not return anything, modify root in-place instead.
def flatten(self, root):
if not root:return
while root:

JFZiEE: leetcodeffRliR S -
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if root.left:
node = root.left
while node.right:

node = node.right

node.right = root.right
root.right = root.left
root.left = None

root = root.right

##116. Populating Next Right Pointers in Each Node (&ZEXiEH)
o ¥EE: Medium
o WE:

%xé—ﬁﬁwﬁ, WTFEBNMTRUNREFERS (AEEMN) H=, WiERnextistt. BRELENE—
e XY,

o X!
BREXER, ERtagirncHaEEZ MR,
o fX75:

class Solution:
# @param root, a tree link node
# @return nothing
def connect(self, root):
nodelList = [root]
tag =1
i=1
while len(nodelist):
treeNode = nodelist.pop(0)
if treeNode and treeNode.left:
nodelList.extend([treeNode.left,treeNode.right])
ifi == tag:
i=1
tag *= 2
else:
if len(nodelist):
treeNode.next = nodelList[0]
i+=1

##117. Populating Next Right Pointers in Each Node Il (3&Z=XiBfH)
o YEEE: Hard
o TR

%z—ﬁ*:jﬁm, SFENTRUNREEES (AEEMN) PR, WEFnextiSst. LEIINA—E
=T XY,

o FHEX:

JFZiEE: leetcodeffRliR S -
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RELREC S BEGEERInext, XA T—ERnext, BliREnexti@mmER, FFoRER, ¥

KT—E. BREHREECT, T ENRELITER.

o {XA3:

class Solution(object):
def connect(self, root):
:type root: TreeLinkNode
:rtype: nothing

if not root:return
node=root
##8_ LM T™EH
while node:
down = None
##EE
while node:
#HER T —EROOTR
if not down:
if node.left: down = node.left
elif node.right: down = node.right
nex = node.next
#HHI T F IR R
while nex:
if nex.left or nex.right:
break
nex=nex.next
##HEBEAT—E
if node.left and node.right:
node.left.next = node.right

if node.left and not node.right and nex:

if nex.left:
node.left.next=nex.left
else:
node.left.next=nex.right
if node.right and nex:
if nex.left:
node.right.next=nex.left
else:
node.right.next=nex.right
node=nex
node=down

##173. Binary Search Tree Iterator (ZX#EZER)
o JE: Medium

=

N

¥ e

M—XERWANENER. nextTRREIT—&R/IEZF. hasNext7TiHRBIZSHFE N —&/INEF.
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o FHER:

“REFESHETFED. ELEEESI, N, BBIRTRIFTEATFAK. EAnex
7ok, RERKTR, FHSHRIGTFRRETEAEF K. BENZ, Mnext,

o {XA3:

class BSTlterator:
# @param root, a binary search tree's root node
def init_(self, root):
self.stack=[]
while root:
self.stack.append(root)
root=root.left

# @return a boolean, whether we have a next smallest number
def hasNext(self):
return len(self.stack)!=0

# @return an integer, the next smallest number
def next(self):
if self.stack:
root=self.stack.pop(-1)
rig = root.right
while rig:
self.stack.append(rig)
rig=rig.left
return root.val
return None

##199. Binary Tree Right Side View (iZEXEMR)

o JEE: Medium

o e

BE—NXN, BN ENIEXEN, B MREWREEERINEE.
o FHER:

BEEZRIXERE,

o {XA3:

class Solution:
# @param {TreeNode} root
# @return {integer][]}
def rightSideView(self, root):
result=[]
values = self.levelOrder(root)
for row in values:
result.append(row[-1])
return result

FRX5EE: |leetcodeff#li S5-I


https://ld246.com/article/1459760930303

def levelOrder(self, root):
if not root :return []
levels = [[root]]
values = [[root.val]]
for level in levels:
newlLevel =[]
newValue = []
for node in level:
if node.left:
newLevel.append(node.left)
newValue.append(node.left.val)
if node.right:
newLevel.append(node.right)
newValue.append(node.right.val)
if newLevel:
levels.append(newLevel)
values.append(newValue)
return values

##222. Count Complete Tree Nodes (522 _—XH)
o JEE: Medium

o ME:
HBE—NTE2XN, IRETEANE.
o FREX:

MFRE_XHN, XKEEREIISRRERKEHFANERT. &% _ NI UEREHT RN
%I:gl%iﬁﬁi%l)ﬂﬁ’ﬂﬁ EERTRREKN. ENERDRE-RARAE, WARK_XN, SNEBEERE
NGaFHE.

o fX75:

class Solution:
# @param {TreeNode} root
# @return {integer}
def countNodes(self, root):
return self.counter(root)

def leftDeep(self, root):
i=0
node = root
if not node:
return O
while node.left:
i +=1
node = node.left
return i

def rightDeep(self, root):

i=0
node = root
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if not node:

return 0
while node.right:

i +=1

node = node.right
return i

def counter(self, root):
if not root:
return O
else:
| = self.leftDeep(root)+1
r = self.rightDeep(root)+1
ifl==r:
return 2 ** | - 1
else:

return self.counter(root.left) + self.counter(root.right) + 1

##226. Invert Binary Tree
o JE: Easy

o

EERE—IRE XN,

o FHR:

B PI0%RIEIH IR RN AERRCRIEEE. BIRRESR, B8 a .

o fX5:

class Solution:

# @param {TreeNode} root

# @return {TreeNode}

def invertTree(self, root):
if not root:return root
root.left,root.right=root.right,root.left
self.invertTree(root.left)
self.invertTree(root.right)
return root

##230. Kth Smallest Element in a BST (—X1#2Z3#)
o JEE: Medium

o R
BN _NHERR, REEFKNITTE.
o FHIK:

BRI — I RNAEG, BESkNAEE,
o fX5:
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class Solution(object):
def kthSmallest(self, root, k):
:type root: TreeNode
‘type k: int
rtype: int

stack=[]
node = root
while node:
stack.append(node)
node = node.left
x=1
while stack and x<=k:
node = stack.pop()
x+=1
right = node.right
while right:
stack.append(right)
right=right.left
return node.val

##235. Lowest Common Ancestor of a Binary Search Tree ([E4E5%)

o YEFE: Easy
o T
BE—NZXEERW, HELERITRIRI R,

o X!
FRBANGE, EHITRETEY TR, ZHTRUANHETR. BN HEZ T AR
, WZTHELE AT =, BHEEN, BFAEF, BHEAN, BEEF.

o fX5:

class Solution(object):
def lowestCommonAncestor(self, root, p, q):
:type root: TreeNode
:type p: TreeNode
:type g: TreeNode
:rtype: TreeNode

if root==p or root ==q:return root
elif root.val > max(p.val,q.val):

return self.lowestCommonAncestor(root.left,p,q)
elif root.val < min(p.val,g.val):

return self.lowestCommonAncestor(root.right,p,q)
else:

return root
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##236. Lowest Common Ancestor of a Binary Tree (3£[E#85%)
o ¥E: Medium

BR==.
o W&
HBE—I XN, HELLER T RERIEATEE.
o HiK:

IZRF1235MXBIET, AR-IEEN. ETTEREIRFIR/NER, FIBEEERNFR,
BERABREAENME, HIIMBRLD, HLERRAEFHAFHRE, ELRBEERRMEEN
1}‘:Jttt%ﬁﬂfgéﬁéuIifﬁﬂﬁﬁ\%&%:&éiﬁﬁﬁﬁﬁ’ﬂﬂﬂﬁ—{muo MEELNE, BER—W, BF5EHERIBNT
MEHLRFEES .

o fX75:

class Solution(object):
def lowestCommonAncestor(self, root, p, q):

:type root: TreeNode
:type p: TreeNode
:type g: TreeNode
:rtype: TreeNode

if not root: return None

if root==p or root==q:return root

left = self.lowestCommonAncestor(root.left,p,q)
right = self.lowestCommonAncestor(root.right,p,q)
if left and right:return root

return left if left else right

##257. Binary Tree Paths (E&1R)
o YEFE: Easy

o S

B[E—INXWN, IREIFTEMREITF5 RaIEEER.
o TEK:

BT Tdfs, FERNISREEERIA,

o ({15:

class Solution(object):
def binaryTreePaths(self, root):

:type root: TreeNode
:rtype: List[str]

self.result=[]

self.dfs(root,[])
return self.result
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def dfs(self,root,path0):
path = pathO[:]
if not root :return

path.append(str(root.val))
if not root.left and not root.right:
self.result.append(’->".join(path))

else:
if root.left:

self.dfs(root.left,path)

if root.right:

self.dfs(root.right,path)

##297. Serialize and Deserialize Binary Tree

e YEE: Hard

=z
o =

BRI — HIFF AR FFFILERE, BERFIMCREI—NFRIER., RFFRIEX N FHTERRE

FTHEIE X Buing
o FHIKR:

HsCleetcode IR E—MRIFAIFINL. EILFRFICRFZMEEING, ZEXEH, &5
TRUA "# &, SzNATE_XH, UNSIMTR, EEETRDBIN2i+1H2i+2, (BEE
XM, WNTFZRIEINENM, BTHREEA T IR, SESITRIIFTRIER* (5

TRZEH#NE)
o {XA3:

class Codec:

def serialize(self, root):

"""Encodes a tree to a single string.

:type root: TreeNode
‘rtype: str

if not root:return None
q =[root]
i,endIndex=0,1
while i<endIndex:
if q[il:
g.append(q[i].left)
g.append(qli].right)
endIindex+=2;
i+=1
res=[]
for node in g:
if node:

res.append(str(node.val))

else:
res.append("#")
return ',' join(res)
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def deserialize(self, data):
"""Decodes your encoded data to tree.

:type data: str
:rtype: TreeNode
if not data:return None
values = data.split(’,")
nodes = [None]*len(values)
count=0
for i in range(len(values)):
if valuesli] = "#"
nodes[i] = TreeNode(int(values]i]))
for i in range(len(nodes)):
if not nodes|i]:
count+=1
else:
nodesJi].left=nodes[2*(i-count)+ 1]
nodes[i].right=nodes[2*(i-count)+2]
return nodes[0]
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