
• 作业讲解
– CS第5.5节问题8、11、14
– TC第11.2节练习3、5、6
– TC第11.3节练习3、4
– TC第11.4节练习2、3
– TC第11章问题1、2
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CS第5.5节问题8
• hash	n	items	into	k	locations

– (a)	probability	that	all	n	items	hash	to	different	locations
• n>k:	0
• n≤k:

– (b)	probability	that	the	i-th	item	is	the	first	collision
•

– (c)	expected	number	of	items	you	hash	until	the	first	collision
•
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CS第5.5节问题14
• expected	number	of	empty	slots	when	you	hash	2k	items	into	

a	hash	table	with	k	slots
– 定理5.15

• expected	fraction of	empty	slots	when	k	is	reasonably	large
–
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TC第11.2节练习3

4

• 注意：链表无法进行二分查找



TC第11.2节练习5
• 鸽巢原理
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TC第11.2节练习6
• Selects	a	key	uniformly	at	random	from	among	n	keys	in	the	

hash	table	of	size	m	and	returns	it	in	expected	time	
O(L(1+1/α)).
– 方法1：随机等概率地选一个chain，再从中随机等概率地选一个key，这样可以吗？
– 方法2：随机等概率地选一个序号，再找到对应的key

• 先找chain，期望运行时间：

• 再在chain中找key，期望运行时间：
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TC第11.3节练习3
• character	string	interpreted	in	radix	2p

– xn…x1x0à∑xi(2p)i

–
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TC第11章问题1
• (d)	Show	that	the	expected	length	E[X]	of	the	longest	probe	

sequence	is	O(lgn).
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TC第11章问题2
• (b)	Show	that	Pk≤nQk.

– Pk=Pr(最多的一个恰为k)
=Pr(存在一个恰为k且其余均≤k)
≤Pr(存在一个恰为k)
≤∑Pr(第i个恰为k)
=∑Qk

=nQk
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• 教材讨论
– TC第15章
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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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• 你能说明求解rod	cutting的四个步骤吗？
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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.
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)



• 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)



• 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.
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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	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)



• 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.

22

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)



• 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)


