Last lecture

Functions of a random variable (Ch 3.8)
* Find CDF/ PDF of g(X) (Ch 3.8.1)
 Examples for

 General

X is Gaussian
 (Case by case

* g iscosine/ tangent



Agenda

Functions of a random variable (Ch 3.8)
 Examples for
* g iscosine/ tangent
* g isstrictly increasing

Gle,wmt.w& (ustomized RV X fom T (Ch 3.8 2)



1. Find support and continuity
Examples — Cosine 2. Fy(0) = [ rxyec fr () dx

m&r

3. fr=F £

Let B = acos®, where @ ~ Uni(—m,m), find f3 -
——

* Usefulin DSP g
+ B@=P{ambic] = p{O2 o (9]
- - 5—'( Z) °<6«<m
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* fB(C)_FB (C) Ja
. Hint d(cos Lx) & (1 x;)‘
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1. Find support and continuity
Examples — Tangent 2. Fy(6) = [ e fx ()X

3. fr=F

Let Y = tan®, where ® ~ Uni (—— —) find fy =
* (0 =P{9<tan (o)} TM kc)*
T
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* fr)=F'(c) =




Increasing g function

X has support|a, b]

* Y =g9X)
* g isstrictly increasing

* Y hassupport|g(a),g(b)] = [A, B]
 FindFy(c)whereA<c<B

Foylod =P{xsq ()] = (’X(g ()
* fy(c) = Ty (340/)) . fx(jﬂ@))

ﬁ(g_((c))zat,: éli' 3,(31“’)) "&E/@_i .
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Creating uniform distribution /= o7|~——"~

+ LetY =Fx(X) Y &£ Lo 1]
* Whatis Fy? 4'6

Fy (v = F{“FXCX)g_(;} = C.

=2 N = UMM[O/ |j)



Generating a customized RV

If we want to generate (sample) X = g(U~Uni(]0,1])) to fit Fy

« U=FxX)
. FFL(U) =X ¢ Flu
*+ g =Fx',butFy' maynotbeafunction # g, """ -
* Fx(cq) = Fx(cy) T o
« ForanyF, define S /—‘ )
F~l(u) = min{EF(c) > u} 'mc\ S ¥

discrete.
F~Y(uy) < ¢y ifand only ifuy < F(cy)
e Fy(c)=P{F'(U)<c}=P{U<F(c)}=F(c)



