
概率分析与随机算法

课程研讨

 TC第5章

 CS第5章第6、7节

计算机问题求解 – 论题2-6



问题1：randomized algorithm

 什么样的算法可以称作randomized algorithm？

 什么叫做randomized algorithm的expected running time？

 它和average-case running time有什么异同？
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问题1：randomized algorithm
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 Its behavior is determined not only by its input but also by something 

chosen randomly (e.g. values produced by a random-number 

generator).
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问题1：randomized algorithm

 什么样的算法可以称作randomized algorithm？
 Its behavior is determined not only by its input but also by something 

chosen randomly (e.g. values produced by a random-number 

generator).

 什么叫做randomized algorithm的expected running time？

 它和average-case running time有什么异同？
 异：We discuss the average-case running time when the probability 

distribution is over the inputs to the algorithm, and we discuss the 

expected running time when the algorithm itself makes random 

choices.
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问题1：randomized algorithm (续)

 你能想到哪些方法生成一个32-bit的（伪）随机数？
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问题1：randomized algorithm (续)

 你能想到哪些方法生成一个32-bit的（伪）随机数？
 Computational methods (pseudo-random number generators)

 Physical methods

 Coin flipping

 Dice

 Variations in the amplitude of atmospheric noise recorded with a normal radio

6



 你能想到哪些方法对一个数组中的元素随机排序？
你如何评价这样一个方法的好坏？
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问题1：randomized algorithm (续)



 你能想到哪些方法对一个数组中的元素随机排序？
你如何评价这样一个方法的好坏？
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问题1：randomized algorithm (续)



问题2：expected running time

 目前为止，你掌握了哪些方式计算E(X)？
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问题2：expected running time

 目前为止，你掌握了哪些方式计算E(X)？
 E(X)=∑xP(X=x)    // 定义

 E(X)= ∑E(Xi)    // indicator random variable

 E(aX+bY)=aE(X)+bE(Y)    // linearity of expectation

 E(X)=∑E(X|Fi)P(Fi)    // conditional expected value
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问题2：expected running time (续)

 你能解释这里用的是哪种方法吗？
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问题2：expected running time (续)

 你能解释这里用的是哪种方法吗？

12



问题2：expected running time (续)

 你能解释这里用的是哪种方法吗？
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问题2：expected running time (续)

 你怎么理解indicator random variable？

 怎么利用indicator random variable来简化期望的计算？

 在这些问题中，indicator random variable分别可以是什
么？
 The expected number of times that we hire a new office assistant.

 The expected number of pairs of people with the same birthday.

 How many sixes do we expect to see on top if we roll 24 dice?

（上周，根据期望的定义，我们是如何计算的？）
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问题2：expected running time (续)

 你怎么理解indicator random variable？

 怎么利用indicator random variable来简化期望的计算？

 在这些问题中，indicator random variable分别可以是什
么？
 The expected number of times that we hire a new office assistant.

 The expected number of pairs of people with the same birthday.
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问题2：expected running time (续)
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问题2：expected running time (续)



 怎么计算expected running time？
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问题2：expected running time (续)



 怎么计算expected running time？
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问题3：probability distributions and variance

 你怎么理解distribution function和它的histogram？

 你怎么理解cumulative distribution function？
它有哪些性质？
什么情况下只能使用cumulative distribution function？
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问题3：probability distributions and variance 
(续)

谈谈你对variance的理解

为什么variance被定义成E((X-E(X))2)这种
形式？
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