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计算机问题求解 – 论题2-12



问题1：dynamic programming的基本概念

 什么样的问题可以使用dynamic programming来求解？
它高效的根本原因是什么？付出了什么代价？

 你理解dynamic programming的四个步骤了吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.

 广义上决定dynamic programming运行时间的要素是哪
两点？

 top-down with memorization和bottom-up method哪个更
快？
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问题2：dynamic programming的实例

 你能说明求解rod cutting的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例



 你能说明求解matrix-chain multiplication的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例 (续)



 你能说明求解matrix-chain multiplication的四个步骤吗？
1. Characterize the structure of an optimal solution.
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问题2：dynamic programming的实例 (续)



 你能说明求解optimal binary search trees的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例 (续)



 你能说明求解optimal binary search trees的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.

8

问题2：dynamic programming的实例 (续)



 unweighted longest simple path为什么不具有最优子结构？

 unweighted shortest simple path为什么不存在这个问题？
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问题2：dynamic programming的实例 (续)



 你能说明求解longest common subsequence的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例 (续)
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问题2：dynamic programming的实例 (续)



 你能说明求解longest palindrome subsequence的四个步骤
吗？

1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例 (续)
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问题2：dynamic programming的实例 (续)



 你能说明求解edit distance的四个步骤吗？
1. Characterize the structure of an optimal solution.

2. Recursively define the value of an optimal solution.

3. Compute the value of an optimal solution.

4. Construct an optimal solution from computed information.
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问题2：dynamic programming的实例 (续)
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问题2：dynamic programming的实例 (续)



Separating Sequence of Words

 Word-length w1, w2, …, wn and line-width: W

 Basic constraint: if wi, wi+1, …, wj are in one line, 
then wi+wi+1+ …+wjW

 Penalty for one line: some function of X. X is:
 0 for the last line in a paragraph, and

 W –(wi+wi+1+ …+wj) for other lines

 The problem
 how to separate a sequence of words(forming a 

paragraph) into lines, making the penalty of the 
paragraph, which is the sum of the penalties of individual 
lines, minimized.



Solution by Greedy Strategy

i word           

1 Those         
2 who            
3 cannot        
4 remember  
5 the             
6 past           
7 are            
8 condemned 
9 to                
10 repeat         
11 it.                

w

6
4
7
9
4
5
4
10
3
7
4 

W is 17, and penalty is X3

Solution by greedy strategy

words    (1,2,3)    (4,5)   (6,7)   (8,9)    (10,11)

X 0           4        8         4           0

penalty       0          64     512      64          0

Total penalty is 640

An improved solution

words    (1,2)    (3,4)   (5,6,7)   (8,9)    (10,11)

X 7          1          4          4            0

penalty   343        1         64        64           0

Total penalty is 472


