



































































































































Probability 101
15 750
215 19

Random Variable samples R

theExponentialDistribution

ProbDensityFI
Dat The Exponential RV Xp

Prob ftp.m fpEBM
m o

O O W

cumulative
Det t.pk EProbfXpEY

Est pe pxdx sf.im
o

l e

pYEapectedValExlxJ
fafyPrfX YJdY



Two ways to compute HE Xp
2

1 DI Etftp7 fypEPYdX Yp

Using integration byparts
2 IE Xp Grob Xp3Ddy

Now Prob Xp Y e BY

thus IE xp Sof BY b EML Yp

Memo P ty
Prob Xp Mtn Xp n nnm e pm

st

Suppose Xi in random variables

Det Xp E Select slXi oXn

il Xu SXca b n E Xin

Let X Xn be Iid exponentials



3

Suppose Xi Xn are iidstflusprobfd.su
and Flu Prob OSX is a

thus Xu n l Flu1 flu

If Xi Xn are Iid exponentials

Xp n BuYpIM.np e hpu

Eap np Thus Exp'fXaD ntp

iXXf
By Memory less property 5 EapKh Ilp
Thus It si ctn.JP

then Lsd pllt's n

bin
P



Concentrations 4

Pr ftp.elnn J c elnn.n c
by union bound we get
Pr Xin a chfn jsn.n c.net
thus
Pr Xin 2lpnnJL.tn



GeneratingDistorthandomvariables
5

LetXp be the random variable of
ppp f R Rt where find I

A

Note Not clear that RV exist
But wecanaskifwehavconecanwegenerste.MN

Det f s c PDF's with RV Variables Xp Xg

wesayfssifJ detproeessD.tlf D

Let U be uniform RV with PDF U
ie U H s 1 if Xeco D

O O.ws

iformO2

HXu2Xu this th s U



GeneratingExponentialDistfromuniforny 6

PDF E f pEP for Ocp X30

FIX off dx I EM

Thus F o o 010,1 I I onto

Weget that ElXp is uniform 0,1

Thus Uff but we want f Sus

Lets find F ie
solve for Xin Ys FA s l EB

iff EM I Y
iff p en l Y

X Yplnli Y but I Y is uniform o D

lnlXI X xpB
Thus Exps u



GeneratingNormalDist 7

them fG s

g c IT
setting til we get Gauss's UnitNormal

fly Ma

what if we try computing CDF

ie FA tap E dy

Thin FIN is not an elementary fen

note fG ex e this 0K since

tE Ysxe
Trick compute 2D normal

Let fCx y e e YI

c H't'M

e tinpolar





TheBoxMullerAI 9

Alg BM um where u IV are uniform fo B
1 Setu 2h I vs ar l uniformEl D
2 Set w U't vz
if w I thus restart
un is uniform over unit disk

3 Set Asf sealing

4 Return T s AU Ta Av

Claim BM generates 2D unit Gaussian

pI After step 2
Write um as V R cos 0

Va Rsinuspi
After step4 we get Xp Xy

XiF V ftp.hreosoj VTtncos0
Xss sin 0

In polar R G whereRi VIS 0 10,219



Lets compute CDF of R ie
lo

CDF1137 Pr R s r

P Ira sr

Pr f 21ns try
Pr s e H

Claim 1 7 1 e

Suppose ur its uniform over unit disk

amini

Con i3UUv
Prob Dist s Prob R sift l t

this proves claim


