Recipe for finding pdf of g(X)

Y =2X.
Y = g(X)
1) Find CDF Given the CDF and pdf of X find the CDF and pdf of Y.
Fe@)=PrgX) <n)= [ fxla)do
{zlg(x)<y}
2) Differentiate to get pdf
Fr(y) = 2 Fy (y)
y\Y) = dy vy
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Law of Total Probability
X X5, X5, 0 X are i.i.d. U[0,1]

Pr(E) = /_OO Pr(E|X = ) fx(2)da

X =max (X, X, X;,...X). pdf of X?
Example: X,Y independent Uniform (0,1) r.v.s

Pr(X <Y)=?




Law of Total Probability

Pr(E) = / " Pr(BIX = 2) fx (2)ds
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Example: XY independent Uniform (0,1) r.v.s

Pr(X <Y)=?
Pr(X <Y) = /1 Pr(X < Y|X = 2)fx(2)dz

:/01(1—a;)fx(a;)d:c :/01(1—:L‘)dx
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Joint distributions

Discrete

Continuous

pxy(,y) =PX =xY =Yy)

fay(,y) # PX =xY =y)

E
Fyy(x,y) = f f fry(t.s)dsdt

[ | feteyinay =1

px() = ) prx(x)

£ = [ fralniy

Yy
Blo(.11= ). ) g0 y)pxy(x.)
X y _ _

Elg(X,Y)] = f j 906Y) gy (2, y)dxdy

Independence ‘

v,y pry(6Y) = pr ()

‘ ¥y, frr(6,9) = fr@f(y)
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Law of Total Expectation

E(Y)= /_OO E(Y|X =2)fx(z)dx

(o)

E(Y|X = 2) = / yfyix WX = 2)dy

— 7)) = fXY(xay) _ z
fyix(y|X =) i@ fyvix (ylz)

Example

X is Uniform [0,10]
Y is Uniform on [0, X]

What is E(Y)?

fXY(xay) =?

fr(y) =7




