Generating discrete RVs
Wednesday, February 19, 2014 10:32 AM

Annovncements
® Thvee lectores ‘\'0407: 10 -40 -12:00
13: OO ~ 1. 20
140 - 16°.00

@ For +the lcd’uns in Yhre 0.'“"-"\00'\)

prepore some bloank shects of paee” for
"'all-inf) rnote cnd wor lﬁna on in-class
exeveise.

@ Next RW ... HW 6  will be ror\'ed fomorrow .
@ Dorn’¥ -c«:faex\' cbout the gecond Pro"’ec‘\‘.

@ News set of <lide +oJa)/ ... Po.-l- of #+his OV&VlQP

with sl:Ju from rrev‘nous lectore(s).

Recall - \asr Fime we stary c\fascussiew on caq,mva"‘ioﬁ of
vandom vaviables.
Fiest step : Tolked cboot how to :Mf‘cmcr\f e
‘.rof\a = co-nmaﬂa .

L-:; 3enera+e. v~ form discrete RV on
tre iaterval (o0,1).

Closs: ¢eal Tul‘m‘wtuf. . MCG

/

Con 3?’0 ential

1%
mod

xw\oa)/ ;MOALK-//)‘-'-GC-Y\)/ where n:l?_)

in MATLAB floor {und‘;o’,

For example, 13 mod § =213-225=3 12 . a....
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A‘*V'\ﬁ:":v&\\/, we con 7&‘\' e vesoH
os the vemainder 'Prom T Jiv:sioﬂ. )

by I N
nb’(""’ ”

Another cxan(\c: 129 mod # = 3

!
S
N =
2R

Sfsl

Newt step: Now +hel e know Vow o 3&nera‘le Zﬁ(o“l) RV,
we went to 3enevod'e. RVs itk  oher dotribotions.

B esroull ;g b.’nomiclL o i wa,

exss. Gavssian, etx.
éen&'a";nﬁ diserete RV

Ex. Svppose we wentr to jcheva“'e X where
('1 ("l
1/10, w1
2/10 xe Y
Pxl) = { 3pmo, 1 l=3:" -
>~ P
4/10,~Fy u.e-"k,\&.'

Ry

Fi,;-\-.’ we 3encro.'h. .

Thern we cCan 3¢,n¢ra\~c X lp)/ Jefevm‘m:ns e intesval (Lin)
trat L falls iavo.

The indervals Uo?ns) ove comstructed rueh that treir widdhg
corre:rond Yo tie rmLab?l:'\'?cs n e f'“)[~

2/10
o 3 w0
B "N\/F F= Py =Fx(“')
° ;1.0 ) F{ Ay Foe Ftpy = Pyrfy = ()
/ %3"?3‘; lﬁé F>'F&’F3'Pl"{'-*(3=ﬁx(‘3)
J—f-’& 32—_ :
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T RAT B=FrPs “Prretls = F (%)
1.8 =2

fo (O [X=

Bowsécwin of twe in~teevals (bins) ccn Le 'cooncl {rom +re

cumula*Ivc Svan o-F e Prol,,l:'.\'.')'iu in e Pm;“
—_—

1 Tko can be -(olma\\)l COAﬁAeVGJ viae ‘v C,Jyl:

comolotive A&fri‘ouh‘on fonction ( ch)
®) = L
F ) = P[X & ]

- \ ..
’/3) x=0, TV)I some Vveolvey _
Ex. Pxl0 = ﬁz/s, =, F .0 =P[x s—q =0

Ol otlervive,
F (o) =f’[x 4 0] =-§
FXLO'S) -‘r[XSO-SJ': 13

= P[x&1]= T
Fel) = Fx€1] =g 000

> o
The cedf r'lcccwiae constont.
Tumfs ovcurs at e 2 values witkh
ro:i*l-?w. r’“)[o
S

Amount O‘F ")umf 1 e ga~t o

Three ckalac‘l’wi}:,\j froruﬁu of C.c\'f I’°;“+’

@® non Accf&ﬂs?«

@ lim Fx(_t) o \ien S (%) =1

| 2 B w—=) oo

@ V:%)\'\'- confinvous

These tHhvee rropu‘\'}u ave very .‘mror-]-a:\- because ‘\'N)/ Lso\d
nawchw of the RV i‘/fes.

The cdf gvaf could olso be wed to ca‘\'caor;z-e RVs.

Dicvete RV : cdf looks like stair cone ( piecewie constont )
Continvous RV : caf 3 contiavows

cd/ O‘F a
|_[ AF / LU | N ..
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Cortinvous RV : ¢d# i3 continvous

cd;l of a
cdf ’ofo / ~ixed RV
o contiauoes F, L)
—>

Fx"") 1
RV
\y j
A +

Bock to 3cncvo.‘\'in5 A;,ue‘h. Ry ...

To work with YV Wit ie\l:.‘a'd-c. s-.:,o/of\'...

@ Genevate o Vﬂﬂelom rumn ber U = vornd
Py P P @ F/=f

:‘M"r\/\q‘__} I+ O<CF, set X =&, ond step.
° '-." £, K1
@ Ft“:arf‘l
If U LR, set X=x, ond  shop.
F, $¢LLF,
@ F>=Fz."'|°3

IE U Ry, st X=4y b oaber

X =&k i{“ Fk-l (U( Fl‘
More c“:: cient woy +o 30»\;'“'&, geore "m’c., RV :
x = )’A mﬂ
A (1-1)
chi\il\‘ ‘FW\C\‘iOn

To seC i ...

-1
Pule) = p(1-p)

Pel® =P T i
Pxlr) =pLA-C) H_=pPtrl-mn
P (D ’-f“"f’t Fa= Pt pL1-n r(1‘f)z'

1 k
=1-(1-p)
<4 -%“) 1‘:(-/'

73
»®
Fo.= Z Pl-p
A€
Recall That
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Recall Fhat
)(‘-'-k itk Fu.. <U<Fv~

- k
1-9 < LL -y

SN

-a 4L 04t
_q:'"( v-1
=)
¥ 71~V
(k=) fn(q) 7? & 11-0)
k)A(-l-u)
k  (Apeo) Tas

%) /
Av) kL A—iﬁ)+1
O (g ¥
3 con be refloced by
b (-D) Y
k = Y hl""f).\ becauie ey
have v same
dotribution (pdF)

Neows Thet e \f\owc onr c{{:idw‘\' wa)/ to enerate 3eome'}ric
RV, we olso have an efficient way +o 3¢qu*\-c Bernooulli trals.

f’revioos‘\)/, we Ficd enerate G seqquence of U R o~d
Ylen set the vesult Yof +re Bernoulli frials Y6 be o or 1 L/,
fires ko ldin e jgr\clrcn”f@a sccﬁue,ncc.

The vecbuins agncm'\'.’nj mom)/ U1 Rvs.

A ditevent approach 1 Yo vecall that e nombers of sleds
Lc,'\'wu.-. aclja(u\'\' suCC ey c.ver\'l'; ore '|.‘..cl. dgome‘l‘vic RVs .
O e V‘a\;z“-\—;m of o geemetric RV coresponds Yo 21 24 (0,1 rRvs.
For exomple, we with +*he geome¥ric RV value of 5, the cowe,fmd;.\j

Bernoulli trials  yesolls are ooool.
———

T

w clotec untl tle next svecess s B
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If we veed Yo consider 1 trials, tHhen e can we tre While \oop

Yo 3¢,nerod'¢ cometric RVs 3o lonj as their comolaYive sum  shill

c\oc: rot excdeed n.

The same idece can be wed Yo oerevate e Poisson r.wocc-s: £rom

G seabuc.nce of cxron&n‘l'ia\ RVs be cause Yhese Rvs Je:cr'.lae.s +he

times betrneen o»Jo.cem'\- events.
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