















































































ProbabilityTheoryRefresherC 2

Will beslightly informal but in a waythat can be made completely rigorous
Axiomatic approach textbook after class When in doubt ASK

Probability distribution on A Cfinte Set P A a IRzo EP a
AEA

e.g BernoulliCf A Lo I PG f P 6 f f

UniformCA P a tae A

Random variable CRV X I prob disk Px on set A

NOTATION X n p for P p

UNLIKETHE Pr X X Px x P x we leave out subscript if clear
RV outcome

Pr X'ES 2 PG

Precondition on X F.EE PrfXIEea7EnshtIds3

e.g if X random variable on Ii i65
Pr X even and X 2 Pr XE 4,65 P 4 c P G

PrCA or B Pr A t PrcB PRCA and B OO
Prca c PrCB o if mutuallyexclusive

union bound

Xl RV f function Y f X RV

Prc F y PrCX x or simply PCy PCH

More than one random variable
G yHow to describe pairof RVs CX g Joint prob disti

PrCX x F g P Cay Pxycay Play
i e CAT is RV on doxy Axx Ay Similar for tuples



b

concisudire by probabilitytable SUMMER WINTER
or contingency table sun 30 10 40

marginal distributions of X Y RAIN 20 40 60

PCH FPCay Pac Play 50 50

i.e.PK x IPrCX x Y K Ek NOT independent
pCSUNSUMER

Xiae Called independent if PGay p peg poem pGarrer

How about 15 60
Conditional prob dist of Ygiven X's 5 20

Pr Y y X
i dhadeependentI

prC x

NOTATION Re Cy PykCyk PHX
Pay p

i e Pack and PCxlyI PCy

Pcyk B probdestiny for each fixeddx 8
X T

Two Simpterings 0
O

Play PG PCylx P PCxly Fl
fTORUARDT

g.X channel input Pcyk channel to
X Channeloutput If I

Bayes rule

paly
P PG P lNVER

PG PCylx PCN

y x

e.g PCposlside PCnes healthy 90 PCs 1
0.9 0.01

PCSicklpos co to
y 0.9 0.01 0.1 0.99



e.g decodingtherepetoncodeRz assume Sn uniform oils

Y S Ni its sons wee N natigntitentivict

Assumewesteceded yay How should we estimate s

PCsly
P t

É IÉÉ
E

s s

It Iss it no else

Tif f 50 majority vote

combining independent
independent'd dist

É pr x y y

Laf Let X N Uniform 045 Y X N Pr xx N Xy
Are X and Y independent hitomi Pr Xx Pray

How to label two dice wi numbers from 01 6
88 8such that their sum is nUniform 11,2 125

Binomial Aff Distribution of FX t t Xn whee Xi th Bernoulli f

e.g number of bit flipswhen we send n bitsthrough

Pre k
Ye pfftify E Eia Editent

bitstrings

withEggs 48254

Next week mean variance and theirmeaning t entropy t a 1stpeekat compression


