
习题2-3
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𝑇 ℎ ← 0;
𝑇 𝑙 ← 0;
𝑅ℎ’ ← 1 − 𝑅ℎ;
𝑅𝑙’ ← 1 − 𝑅𝑙;
𝑓𝑜𝑟 𝐼 𝑓𝑟𝑜𝑚 1 𝑡𝑜 𝑁 𝑑𝑜 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:
𝑖𝑓 𝐵𝑇(𝐼) > 𝑀 𝑡ℎ𝑒𝑛
𝐴𝑇(𝐼) ← 𝐵𝑇(𝐼) × 𝑅ℎ′;
𝑇 ℎ ← 𝑇 ℎ + 𝐵𝑇(𝐼);
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝐴𝑇(𝐼) ← 𝐵𝑇(𝐼) × 𝑅𝑙′;
𝑇 𝑙 ← 𝑇 𝑙 + 𝐵𝑇 𝐼 ;
𝑇 ℎ ← 𝑇 ℎ ∗ 𝑅ℎ;
𝑇 𝑙 ← 𝑇 𝑙 ∗ 𝑅𝑙;



𝑇 ℎ ← 0;
𝑇 𝑙 ← 0;
𝑅ℎ’ ← 1 − 𝑅ℎ;
𝐿𝑇 ← 𝑀 ∗ 𝑅𝑙;
𝑓𝑜𝑟 𝐼 𝑓𝑟𝑜𝑚 1 𝑡𝑜 𝑁 𝑑𝑜 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:
𝑖𝑓 𝐵𝑇(𝐼) > 𝑀 𝑡ℎ𝑒𝑛
𝐴𝑇(𝐼) ← 𝐵𝑇(𝐼) × 𝑅ℎ′;
𝑇 ℎ ← 𝑇 ℎ + 𝐵𝑇(𝐼);
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝐴𝑇(𝐼) ← 𝐿𝑇;
𝑇 𝑙 ← 𝐿𝑇;
𝑇 ℎ ← 𝑇 ℎ ∗ 𝑅ℎ;

𝑇 ℎ ← 0;
𝑇 𝑙 ← 0;
𝑅ℎ’ ← 1 − 𝑅ℎ;
𝑅𝑙’ ← 1 − 𝑅𝑙;
𝑓𝑜𝑟 𝐼 𝑓𝑟𝑜𝑚 1 𝑡𝑜 𝑁 𝑑𝑜 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:
𝑖𝑓 𝐵𝑇(𝐼) > 𝑀 𝑡ℎ𝑒𝑛
𝐴𝑇(𝐼) ← 𝐵𝑇(𝐼) × 𝑅ℎ′;
𝑇 ℎ ← 𝑇 ℎ + 𝐵𝑇(𝐼);
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝐴𝑇(𝐼) ← 𝐵𝑇(𝐼) × 𝑅𝑙′;
𝑇 𝑙 ← 𝑇 𝑙 + 𝐵𝑇 𝐼 ;
𝑇 ℎ ← 𝑇 ℎ ∗ 𝑅ℎ;
𝑇 𝑙 ← 𝑇 𝑙 ∗ 𝑅𝑙;



𝑾𝒐𝒓𝒔𝒕 𝑪𝒂𝒔𝒆: 𝒏 = 𝟐𝒌 − 𝟏

1

2

𝑓 0 = 𝑓 20 − 1 = 0
𝑓 1 = 𝑓 21 − 1 = 1
𝑓 3 = 𝑓 22 − 1 = 3
𝑓 7 = 𝑓 23 − 1 = 5
𝑓 15 = 𝑓 24 − 1 = 7

𝑓 𝑛 = 𝑓 2𝑘 − 1 = 2𝑘 − 1

= 2log2 𝑛 + 1 − 1



• 4.2. 

• (a) Write an algorithm which, given a tree T, calculates the sum of the depths of all the nodes of T

• (b) Write an algorithm which, given a tree T and a positive integer K, calculates the number of nodes in T 
at depth K.

• (c) Write an algorithm which, given a tree T, checks whether it has any leaf at an even depth.

DFS-VISIT(T, u):

Preorder processing of u;

for each v child of u

Processing of edge uv(1);

DFS-Visit(T,v);

Processing of edge uv(2);

Postorder processing of u;

(a)

• Input: T-a tree

• Output: the sum of the depths of all 

nodes of T

sum=0;

DFS-VISIT(T, u, d):

sum+=d;

for each v child of u

d’=d+1;

DFS-Visit(T,v,d’);

主函数：

DFS-Visit(T,T.root,0)

n

n-1

O(n)



Each node joins and leaves the 
queue exactly once.

O(n)
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Time：O(n)
Each node joins and leaves the queue exactly once.
Space：O(n)



对E1，E2同时DFS

DFS-Check(𝐸)
𝑖𝑓(𝐸 𝑖𝑠 𝑏𝑦𝑛𝑎𝑟𝑦)
if(DFS-Check(E.L)=false)return 𝑓𝑎𝑙𝑠𝑒;
if(DFS-Check(E.R)=false)return 𝑓𝑎𝑙𝑠𝑒;
return check-isomorphic-of E.L and E.R;

else return true;

第i层节点被访问多少次？
0: 1
1: 2
2: 3
K: K+1

Special Case： E is balanced 
with n binary operation

 

𝑘=0~ log2 𝑛

2𝑘 ∗ (𝑘 + 1)

𝑂(𝑛𝑙𝑔n)

使用DFS能够更快么？



𝑌 ← 𝑌 ∙ 𝑙𝑎𝑠𝑡(𝑋)

𝑆 = 𝑋 ∙ 𝑟𝑒𝑣𝑒𝑟𝑠𝑒(𝑌)

Pal1

O(n)



while 𝑋 ≠ Λ and 𝐸 ≠ false do the following:

Pal4:

S=𝑎1𝑎2…𝑎k𝑏𝑘 …𝑏2𝑏1

𝑃 𝑎𝑖 = 𝑏𝑖 = 𝑃 𝑎𝑖 ≠ 𝑏𝑖 = 𝑝 =
1

2

1）则S是回文的概率为：
1

2

𝑘
= 𝑝𝑘

2）在第i位比较失败的概率：
1

2

i−1
∗
1

2
=
1

2

𝑖
= 𝑝𝑖

假设S的长度为2k

K次比较

i次比较  

𝑖=1~𝑘

𝑝𝑖 ∗ 𝑖

𝐴𝑣𝑔 𝑛 = 𝑝𝑘 ∙ 𝑘 +  

𝑖=1~𝑘

𝑝𝑖 ∙ 𝑖

= 𝑝𝑘 ∙ 𝑘 + 2 − 2𝑝𝑘 − 𝑘 ∙ 𝑝𝑘

= 2 − 2𝑝𝑘 < 2

假设S的长度为2k+1，可类似处理得到类似结论
O(1)


