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Cumulative distribution functions

Starter

1.	 (Review of last lesson)  


The continuous random variable, , has pdf .


(a)	 Find , the mean of .

(b)	 Find .

(c)	 Find the standard deviation of .

(d)	 Calculate the probability that a randomly selected value of  lies within one 		

standard deviation of .

(e)	 Find .


Notes

The cumulative distribution function (cdf), , of a probability density function, , 
calculates the probability of being less than or equal to a given value, :


If the domain where  is 
, then:


.
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E.g. 1 	 A probability density function is such that  for  and zero otherwise.


The corresponding cumulative density function is .

(a)	 Express the following in term of an integral, or integrals, and then .


(i)	  where .

(ii)	

(b)	 (i)	 State the value of  when .

(ii)	 State the value of  when .


(c)	 Find an expression involving  for

(i)	 the median, ,

(ii)	 the lower quartile,  and the upper quartile, ,

(iii)	 the th percentile, 

Working: (a)	 (i)	

(ii)	

(b)	 When ,  — before the function the area under the 		
graph is zero.

When ,  — by the end of the function, the area under 	
the graph must be  if it is a random variable.


(c)	 (i)	  

(ii)	    

   

(iii)	    

N.B. .

If  is the median then .


The th quartile, , is given by .


The th percentile, , is given by .


E.g. 2 If  is a crv with pdf , find


(a)	 the cumulative distribution function  and sketch the graph of .

(b)	 the exact value of the median, 
(c)	 , giving your answer exactly.
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E.g. 3  is the crv with pdf .


(a)	 Find and sketch the cumulative distribution function, .

(b)	 Find the median, , to 3 s.f..

(c)	 Find the upper quartile, , to 3 s.f..


Finding the pdf given the cdf


E.g. 4 Given that , find an expression for  in terms of .


Working:

It is a fairly straightforward task to find  from 

E.g. 5 The crv  has cumulative distribution function  where .


Find the probability density function of , .


E.g. 6 The crv  has cdf  where .


Find the probability density function of , .


Videos:		 Cumulative distribution functions

Solutions to Starter and E.g.s 

Exercise

p131 7D Qu 1i, 2i, 3, 4


Summary


The cumulative distribution function, , is defined as 

If the pdf  is defined on  and zero elsewhere:	


and 	

.

If  is the median then .


The th quartile, , is given by .


The th percentile, , is given by .
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