Ch5.4 + Ch1.3 Random Variable and Its Probability Distribution:
Part II: Continuous Random Variable
-----------------------------------------------------------------------------------------------------------

Topics:  Probability Distribution of a continuous random variable (§5.4, §1.3)
Mean and Variance of a continuous random variable (§5.4, §2.1, §2.2)
-----------------------------------------------------------------------------------------------------------

· Probability distribution of continuous random Variable  (r.v.)
· A continuous random variable is a random variable that can take every possible value in a certain interval.
Ex.  Let x = tomorrow’s temperature in Raleigh. Then technically, x can be anything in
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.  Of course, x does not take any value with equal probability. We need a function to describe its distribution. 
· Probability density function for x: 
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Graphically (the area represents 
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Ex. Suppose the life time x (in months) of a particular type of light bulbs produced by GE has a probability density function 
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(a) Check f(x) is a density function and find (b) a randomly purchased light bulb will work less than 1 month; (c) a randomly purchased light bulb will work after being used for 5 months.
(a) Obviously 
[image: image9.wmf]()0

fx

³

. 

[image: image10.wmf]0

44

0

1

()1.

4

xx

fxdxedxe

¥¥

--

¥

-¥

===

òò


(b)
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      (c)
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Ex. Suppose a continuous random variable x has a density in the following form
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Find the constant k and calculate P[x<0.5] and 
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 so k=3.
· Mean and variance of a continuous random variable x with density f(x)
1. Mean of x:
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Ex. The GE light bulb example:

[image: image17.wmf]4

44

0

00

1

()4

4

x

xx

x

xfxdxxedxxeedx

m

-

¥--¥

¥¥

-¥

=ò==-+=

òò

(months)
Ex. For the second example, 
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2. Variance of x (with probability density function f(x)) 
The variances 
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The standard deviation 
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Ex.  The GE light bulb example:

[image: image21.wmf]22222

4

0

1

()4321616

4

x

xx

xfxdxxedx

sm

¥¥

-

-¥

=-=´-=-=

òò



[image: image22.wmf]2

164

xx

ss

===

.







































PAGE  
3

_1295702830.unknown

_1295703015.unknown

_1295703351.unknown

_1295703845.unknown

_1295704004.unknown

_1295704005.unknown

_1295704003.unknown

_1295703476.unknown

_1295703235.unknown

_1295702939.unknown

_1295702988.unknown

_1295702883.unknown

_1295426150.unknown

_1295426650.unknown

_1295427138.unknown

_1295702795.unknown

_1295427029.unknown

_1295426476.unknown

_1295424599.unknown

_1295425921.unknown

_1295424204.unknown

