Conditional Probability - Continuous Random Variables

Continuous
The probability distribution function for the continuous random variable X is given by f such that

f_o:of(x)dx =1

Given that x lies within a < x < b, the area in that domain must equal 1,
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That is kf f(x)dx = 1 where k = such that g(x) = kf (x).
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Pr(x; < X <x;la< X <b) =f g(x)dx = kf f)dx = f—f f(x)dx
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Alternatively, Pr(x; < X < x;la <X <b) =—; ,
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Example Modified VCAA 2011 Exam 1 Question 5
The probability distribution function for the continuous random variable X is given by

3—x, 2<x<3 18
fx)=<x—-3, 3<x<4 .
0, elsewhere
3.5
Pr(X < 3.5) = f(x)dx !
2
3 3.5
= f (3—x)dx + (x —3)dx 0
2 3 Pr(x < 2.5) = 0.375
Using area of triangles: 04 b < 35) — 0625
—1(1><1)+1 1><1 _1+1_5 .
) 2\272) 2 8 8

Given that x < 3.5 ”
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g(x)=§f(x), 2<x<35 :
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Alternatively
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Pr(X < 2.5|X <3.5) = Pr(X <35) 578 =5/6=5




