SCCI‘?M 5‘ Fuw&ohs UF OVE Rﬂwcldwl VGY_I;J\H*ES.
GOAL  Krowing Hhe dist of X, how Ho defermine the dist. of Y= w(X)’
[ Cose : X & discrete

(1) Tn the cse, Y=ulX) a'«|wa35 discrete, oand
Ri) = P(Y=9) =Pu=9) = 2 PXx=0 = 2 B

AU =Y X: U@ =y

(2) SFec'EgI e I U@ 5 one—to-one om ij them

Re(4) = Py (Ly).

|
E,_(- [ ek X has o PMF PX(;():"E X=-2,1.0.1,2,3
UE = X

Thew

> :1_:3

Ex Let X:dscrel RV and Y =-3X+7F  Then
Rrg) = P(3x+7 =9) = P(X =13%) = Px(—?-;s*).




Cose © X e Covrtiuous .

Tn Hhis cose, e ot 8mmv1'\aecl Wt Y = ulX) T continumous.

Y
& LEJF P = [01(] amd lh
bl B s % | X < P,
S, xz2p. | :
—%1
I X U0, then Y=ulX) P
'l‘nlces awl\oj +w¢) values 0, | avnd 9""‘19" ot Yy = U

Py(e) = P(Y=0) = P(X>¢) = I-P,
Py () = P(Y=\) = P(X<p) =
Se Y hoe a Berhoulli dist. Wl parometer P.

e I‘F boHn x anQ‘ Y-"—-" U.(X) are COV"HHUWS RVS} we Wlﬂ:j I"Els\"'e f)( (=) OMC" :FY(:,)
by COF Techwique” :

(1) @EE Technique Wete

R = P(Y<y) = P(ulX) <y)
= P(solvfns ulx) £y m forms of X)
ond differevtiocte bdh sides w.rt y.

(2) Monstone Case : Chayge - of - Varables Fechnique

Suﬁ:'ase { Sx © terval, i

Werite V = o
UCD ©  monctone
W

- wverse th. Then tor Y € SY}



Fe@) = P(Y<y) = P(w(X) < y)

P(x "'{"-V(tj)) — F;((L-’(ﬂ)) J I'F U I‘S thrEdiind,
P(X2y) = | = R (V(y)) f w s decreosing

DFFFW"‘EJ\“'TVS w.rt Y,
DCY 4) = ; Jc X (V(y) V(;j) o wnc.
fx(vtg)) 1% (9)  w dec.

= |V -
Il)(gﬂfx(v(g)) = |blf ) f (%), Where U =y

E’K (Caudfa CEI‘5+HLJM“’(GH) Le"- x be u('ﬂ Y GIVCl Cah:steler

(o)
X rndian

\(
Then Y =ulX) with we) = tm. S vEY) = LY = arcknly), and
> SY = (-, GQ)

> F = Wil Fx(vy) = ;Jaz' '-Tlf - 1T'T:+j‘i‘

Ex |Let X has an exlaomw-[w‘ dist. w/ memw B, and Y = e X0 Thewn

e ————

We may write Y =uw(X) with U = e o vip =dly) = —alny.
Then

> SY = (°||);

> Fr endh 4eSy, £y = V9| K viy) _., el Lg Eogle _

So Y hos the uviform dist W(o ).



(2) Non—menotone (o

Ex Let X be u(o.n and Y = XU=-X). Them S

1 _—
>

> For each Y€&Sy,

F\((‘j] = P(Yﬂj)
= P( X €22 :um < )

P(X‘"‘;L—i) 4 P(x; __+\} )
— I=fl <%y _ [ 1EN-
Fx( ) + | Fx( D_ﬂ'_

=

D #ferevitiodin 9)

Ny = (ﬁ-“g)'m 0 —( \/T—Tj‘) (1) = J|-?a7f"

]

Remerk) This ComFu{'acH‘m caewe«m\lfzes +to: I Y=ulX s avtinuous RV, thenm
CF\( (4) = Z

X U =Y

|
Ty f)ﬂ (x).
Sfmuh—l—fns a distribution

Q KHMMS the CDF of o detributen, how T Swulade

1HM  Let:
> Y T ULD).

> Feo: COF o o continuous dist. with the suFFor-’r = terwl (o b).
Then X = F(Y) Ts condinuns RV with CDF Fen.



Eﬂ > X oy toike m‘s values 1n (a. b). ‘
i

> For a<x<bh,

Fx & = P(X €x)

= P(F(Y) =)

= PLY <€ F) T a :

- FY (F(-‘ﬂ) groph of F under the oasumpton
= F&)

B—‘W@A‘) With due wodiicdion, this thesrem still hdds for ANY CDF.

&_ (Si'mMochS E)r[:. dfﬁ\') Let 0 >0. Then

0 = % o, A <o,
|- b
is the CDF of Exp. dist. with meon 8. &, & Y s Ulo),
X= —=8In(1-Y)

hos CDF F&), Te X has E"F‘ dist with mean 6.

/

© Tmc'fma the F—'rd:’c:a\C bockward, we alss obtamn

1M et X have o condinuous didt. with the suFForJr = tervl (o b).
Then Y= KK Ts UMD,
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