AMS310, Section 2, September 18, 2000

TWO PROBLEM QUIZ FRIDAY: BAYES’ THEOREM, PROBABILITY OF UNION  

4.1 Random Variables: 

Definition of random variable: Assignment of a numerical value to an element or set of elements in the sample space. 

Know the following terms:  probability distributions, discrete random variable, continuous random variable, probability histograms, bar chart, cumulative distribution function or distribution function.

EXAMPLE Problem:  Given that f(x)= k/2x  for x=0.1,2,3 and 4 and = 0 otherwise.  

(a) find k  (b) Find an expression for F(x) (c) Draw a probability histogram and a (d) bar chart

4.2 The Binomial Distribution

Definition of Independent Bernouilli trials:  (1) Two possible outcomes for each trial (2) The probability of success is the same for each trial (3) There are n trials and n is a fixed integer.  (4) The n trials are independent.

The binomial probability distribution 
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 for x=0,1,2…,n.
Table 1  contains values of cumulative probabilities for binomial distribution. 
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Example :  We sample with replacement 2 items from a lot of 10 of which 3 are defective. What is the probability that both items in the sample are defective?  At least 1 is defective?   

4.3.  The Hypergeometric Distribution 
Sample ‘n” objects from ‘N’ without replacement. Of the ‘N’ objects  “a”  are defective (and N-a) are not.  Let  X denote the number of defectives in the sample of “n”. Then X has hypergeometric distribution where the probability X equals x is computed as h(x; n, a, N)  where                
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  for x = 0,1 2,…..n,    x(a; n-x ( N-a.

Sampling without replacement corresponds to n dependent Bernoulli trials with p=a/n

If n<N/10 then  h(x,n,a,N)( b(x; n , a/n).
Example:  Two articles are selected from a lot of 10 articles of which 3 are defective and 7 are not by picking one at a time without replacement.  Let X denote the number of defectives among the two drawn.  Determine the probability distribution for X.
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