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1 class BiTreeNode(metaclass = ABCMeta) :

2 def  init (self,data = None, lchild = None, rchild = None) :
3 self.data = data =2 I LR AR (ER

4 self.lchild = lchild # EEFIEE

5 self.rchild = rchild £ HEFIRIRE
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1 class BiTree(object):

2 def  init (self, root = None):
3 self.root = root £ X HAYHR Y A
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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%5.2] mFE.

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 s. push(p)

5 while not s. isEmpty() :

6 while p. l1child is not None:

7 p = p.lchild

8 s. push(p)

9 p = s.pop()
10 print(p.data,end="")
11 if p.rchild is not None:

12 s. push(p. rchild)
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1 def postOrder2(root):
2 p = root
3 t = None
4 flag = True
5 s = LinkStack()
6 if p is not None:
7 s. push(p)
8 while p.child is None:
9 p = p.lchild
10 s. push(p)
11 while not s. isEmpty() and flag:
12 if p.rchild == t or p.rchild is None:
13 print(p.data,end="")
14 flag = True
15 t=p
16 s. pop()
17 else:
18 s. push(p. rchild)
19 flag = False
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1 def order(root):

2 g = LinkQueue()

3 g. offer(root)

4 while not gq. isEmpty( ) :

5 p = g.poll()

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

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

10 q. offer(p. rchild)
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1 def searchNode(t,x):

2 if t is None:

3 return None

4 if t.data == x:

5 return t

6 else:

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

9 return searchNode(t.rchild, x)
10 else:
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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 else:

9 return ldepth + 1
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1 def createBiTree(preOrder, inOrder, preo, ino, n) :

2 if n>0:

3 i=0

4 c = preOrder.charAt(preo) # c K /F P H AR Y &

5 while i<n:

6 if inOrder.charAt(i+ ino) ==c:

7 break

8 i +=1

9 root = BiTreeNode(c)
10 root. lchild = createBiTree(preOrder, inOrder, preo+ 1, ino, i). root
11 £ ISR TR R
12 root. rchild = createBiTree (preOrder, inOrder,preo+ i+ 1,ino+i+1,n—1i-1).root
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1 def createBiTree(preOrder i): # 1 ﬂxj ]

2 c = preOrder.charAt(i) # HUFEHF

3 ifc!= '"#":

4 root = BiTreeNode(c)

5 i+=1

6 root. lchild = createBiTree(preOrder, i). root
7 i+=1

8 root. rchild = createBiTree(preOrder, i). root
9 else:

10 root = None
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1 class HuffmanNode(object) :
2 def  init (self,data,weight):
3 self.data = data # HENE
4 self.weight = weight 2 A NAUE
5 self.parent = None - V=
6 self.lchild = None ® E%T
7 self.rchild = None 2 HET
(&% 5.13] HEm-RER.
1 class HuffmanTree(object) :
2 def  init (self,data):
3 # data BRI FF S HAREWES, Flnw = [('a',1),('b',2)]
4 nodes = [ HuffmanNode(c,w) for c,w in data ]
5 self.index = {} # ZWIBFEHFHERII
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.1lchild = 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, ') # B IFi15 & 745 1Y R 2 4 i I (R 77
16
17 def callndex(self, root, str):
18 if root. data is not None:
19 R I G T
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(" & 4% i) F45")
28 return self. index[c]

[E£5.14) HFF5HMBRMNECRW: [(a',5),'b",2),('¢',9),('d",11),
('e',8), ('f',3), (g, DK IEK 2 ghl,

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

1
2
3 t = HuffmanTree(data)
4



5 for ¢,w in data:
6 print("F/HF S s M RERmILZ N : $s'% (¢, t. queryHuf fmanCode(c) ) )
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