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1 class BiTreeNode(metaclass = ABCMeta) :

2 def init (self,data = None, 1child = None, rchild = None) :
3 self.data = data £ BE s E

4 self.1lchild = 1child £ TR E

5 self.rchild = rchild # A& FTEE
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1 class BiTree(object) :

2 def __init (self, root = None) :
3 self.root = root ¥ X HAYAR Y L
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def preOrder(root) :

if root is not None:

1

2

3 print(root.data,end="")

4 BiTree. preOrder(root. 1child)
5

BiTree. preOrder(root. rchild)

[(Ei%5.21 WhiFml.

1 def inOrder(root):

2 if root is not None:

3 BiTree. inOrder(root. 1child)
4 print(root.data,end="")

5

BiTree. inOrder(root. rchild)
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1 def postOrder(root):

2 if root is not None:

3 BiTree. postOrder(root. 1child)
4 BiTree. postOrder(root. rchild)
5

print(root.data,end="")
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1 def preOrder2(root) :

2 p = root
3 s = LinkStack()
4 s. push(p)
5 while not s. isEmpty():
6 p = s.pop()
7 print(p.data,end="")
8 while p is not None:
9 if p.lchild is not None:
10 print(p. lchild. data,end="")
11 if p.rchild is not None:
12 s. push(p. rchild)
13 p = p.lchild
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1 def inOrder2(root):

2 p = root

3 s = LinkStack()

4 while (not s. isEmpty()) or (p is not None):
5 while p is not None:

6 s. push(p)

7 p = p.lchild
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p = s.pop()
9 print(p.data,end="")
10 p=p.rchild
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1 def postOrder2(root):
2 p = root
3 sl = LinkStack()
4 s2 = LinkStack()
5 while (not sl. isEmpty()) or (p is not None):
6 while p is not None:
7 s1.push(p)
8 s2. push(p)
9 p = p.rchild
10 p = sl.pop()
11 p = p.lchild
12 while (not s2. isEmpty()):
13 print(s2.pop().data,end="")
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def order(root) :
g = LinkQueue()

MEM%

1

2

3 q. offer(root)

4 while not q. isEmpty() :

5 p = g.poll()

6 print(p.data,end="")

7 if p.1lchild is not None:
8 q. offer(p. lchild)
9 if p.rchild is not None:
10 q.offer(p. rchild)
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¥

def searchNode(t, x) :
if t is None:
return None

if t.data == x:

1

2

3

4

5 return t
6 else:

7 lresult = searchNode(t.lchild,x)
8 if lresult == None:

9 return searchNode(t. rchild, x)

10 else:

11 return lresult
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(1) count HHIIHALH 0.
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1 def nodeCount(t):

2 count = 0

3 if t is not None:

4 count += 1

5 count += nodeCount(t.lchild)
6 count += nodeCount(t.rchild)
7

return count
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1 def getDepth(t):
2 if t is None:
3 return 0
4 ldepth = getDepth(t.lchild)
5 rdepth = getDepth(t. rchild)
6 if ldepth < rdepth:
7 return rdepth + 1
8
9

else:
return ldepth + 1
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1 def createBiTree(preorder, inorder):
2 pre_len = len(preorder)
3 in len = len(inorder)
4 if pre len '= in len:
5 raise Exception( '$HE i AfEiR")
6 root = _ create_bi_tree(preorder, 0, pre_len — 1, inorder, 0, in len — 1)
7 return BiTree(root)
8
9 def create bi tree(preorder, pre left, pre right, inorder, in_ left, in right):
10 if pre left > pre_right or in_left > in right:
11 return None
12

%
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13 pivot = preorder[pre left]

14 pivot_index = in_left

15 while inorder[pivot_index] != pivot:

16 pivot_index += 1

17 root = BiTreeNode(pivot)

18 root.lchild = _ create bi tree(preorder, pre left + 1, pre left + pivot index —

in_left, inorder, in left, pivot index — 1)

19 F OIS T R IR T

20 root.rchild = _ create bi tree(preorder, pre left + pivot index — in left + 1,
pre_right, inorder, pivot_index + 1, in_right)

21 OO S A T AR Y AR

22 return root
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1 class BiTreeNode(object) :

2 def init (self,data = None, used = None, 1child = None, rchild = None) :
3 self.data = data # FHEEAMHE

4 self.used = used # HI4sify 35 sl %, JH T 5 /v i g — XU

5 self.1lchild = lchild # A% T T84

6 self.rchild = rchild # ¥ F 354

7

8

9

def createBiTree(preOrder) :

¢ = preOrder[0]

10 if(len(preOrder) == 0):

11 return BiTreeNode(None, 0)

12 if(c == "#"):

13 return BiTreeNode(None, 1)

14

15 lchild = createBiTree(preOrder[1:len(preOrder)])
16 rchild = createBiTree(preOrder[1l + lchild. used:len(preOrder)])
17 root = BiTreeNode(c, lchild.used + rchild.used + 1)
18 root. 1child = 1lchild

19 root. rchild = rchild

20 return root
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L JUJ ] A5 2R 1Y A5 A e K

WY R 2 B 1 1R o R A o R A 0 e DA S 2 R AR T 5 T 0 0 2 8 ) i — {7 2k
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TR
1 class HuffmanNode(object) :
2 def __init__(self,data,weight):
3 self.data = data £ A
4 self.weight = weight £ S AUE
5 self.parent = None # AL
6 self.1lchild = None 5 E¥%T
7 self.rchild = None g 4% T
(&% 5.13] WEMRESR,
1 class HuffmanTree(object) :
2 def ~ init _(self,data):
3 # data BRI FA S HAREBWES, Hlnw = [('a',1),('0',2)]
4 nodes = [ HuffmanNode(c,w) for c,w in data ]
5 self. index = {} # FIGFFFHETI
6 while len(nodes)>1:
7 nodes = sorted(nodes, key = lambda x:x.weight)
8 s = HuffmanNode(None, nodes[0].weight + nodes[1].weight)
9 s.lchild = nodes[0]
10 s.rchild = nodes[1]
11 nodes[0].parent = nodes[1].parent = s
12 nodes = nodes[2:]
13 nodes. append(s)
14 self.root = nodes[0]
15 self.callndex(self.root, ') # T B BN FE WG IS 4t I 4 7
16
17 def callndex(self, root, str):
18 if root. data is not None:
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19 & ARAFTFAT B G B

20 self. index[ root.data] = str

21 else:

22 self.calIndex(root. lchild, str+ '0')
23 self.calIndex(root. rchild, str+ '1")
24

25 def queryHuffmanCode(self,c):

26 if ¢ not in self. index:

27 raise Exception(" K #i% ) F4F")

28 return self. index[c]

(giﬂi 5. 14) %?f@'ﬁtﬂfﬂb")ﬁ%ﬁ’@%%ﬁ [('8'35)’(’b'aZ)a(’C'99)7(’d'911)’
(’6'98)9<'f"3)9('g'97)]9j‘zuﬁj€%éﬁﬁ%o

1 data = [('a',5),('b",2),('c",9),('d",11),('e",8),('f",3),('g",7)]

2

3 t = HuffmanTree(data)

4

5 for c,w in data:

6 print("FF $ s BB R EHIL A : $s'% (¢, t. queryHuffmanCode(c)))
By AnR

TAF a B R 4%k 010
FAF b B R E ALK - 0110
FRF c IR & gt - 00

FAF R E gD N 10

T e GRS HIE N 111
T £ B RS HAS R 0111
T g W R B 4% R 110

[615.5] CMEFAFR s hIbf 8 FFfF, A0 M 2 01k 4 )5k,
73 WA YR 9 W RHZ AR L0, LIHEAT M0 4w , (]9 745 5 1 i i 22 /04 2 /46

. DU AT 000 OB Sy i a5 0 B H 38 1Y 0 SR 2 g A RS A I&] 5. 12 FToR . 3
WA R K =2X5+1X54+3X4+5X3+9X2+4X34+4X3+7X2=98, ff LLiZF45 &
B G i K B 22/ 98 A,

5,12 WGk S 4 T B
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PR AR — 26 AT LA 19 OGN R R

(2) R EEARA R T 9 ACRE £ 7 I o BE R AT

(3) FRAR Y Z2 B 2Z 0] L 2 56 AR 4 X SE Rl o AR 119 sibling i 7 H R

5.4.2 #t ik 540

B £ D0 Sk D ML) 5 AT P Rl RIS e 0k D RIS 8 . A s g U A R 3
Y

(1) AR e el Dy - U AR s $ INZ2 BI04 09 01 3t s AR B B — AR

(2) B9 )5 P D« #8272 3107 B 0 i D AR A B — R0 5 D IR 5 45
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55

&

5.5

5.5.1 = A4

5 58 — A OB A BT A B A 0, B0 1, BT BRIZ R P B 5 s e
H 0T,
SEAT e GBI ER BT A TN 1L H A BEC 0 BT AR

def pruneTree(self, root):
if root is None:
return None

root. lchild = self.pruneTree(root. lchild)
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root. rchild = self.pruneTree(root.rchild)
if root. lchild is None and root. rchild is None and root.data == 0:
return None

return root

5.5.2 ARl & 4¢

20 % PIRR UM AOAR Y 3 p B qu 5 — 4> pREOR R 35X PIAR B 2 WA ) . SR pi A
P AE S5 R AR ] 5 EL Y 5 B A TR A (R WA E TR A R A

SrAT e T B AR 2 AR P 0 TR SR . R AN T Y S AY FE B B R A T
MY None  HH — >4 None . # ¥ A None B9 B, 76 H AR 58 Y 119 405 L 33 15 Lo
BEMNWNZEAEZT IR

def isSameTree(self, p, q):
if not p and not qg:
return True
elif not p or not qg:
return False
elif p.data != g.data:
return False
else:
return self. isSameTree(p. lchild, g.lchild) and self. isSameTree(p.rchild, g.rchild)

5.5.3 ## = A H

20 % — PR T UM IO AR Y 53 root, R IR — SUR I [l AR Y 5. MU BEE 0 s T A
W R 24 TR S B

OB A, X TR, eSS R S AR Y R B A A T R TR SRR SR A
BT

def invertTree(self, root):
if not root:
return root
lchild = self. invertTree(root. lchild)
rchild = self. invertTree(root.rchild)
root. 1child, root.rchild = rchild, lchild

return root
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