
 

Probability andStatistics

Sample space S all possible events events c

Random variable Vcs average LV psVcs

Example indicator function Els E Eps Pr E
SEE

Multiple random variables VCs West

Joint probability

Eef SEES
Example Fair die S fl G V parity WIG 35

Pr v w w ow lw 4w 9Pr v u Draw
Vs even 0 2 6 1 3 O 16 1 2

v.gg
ygoi

ozPrCw116 1 3 43 lo IT wPr w

Primus

conditionalprobability Pr AIB PRCAB PrCB
trenovmalizePRCA to

subset B is true
Examples Note EaPRCA1137 1

Pr v odd w 4 Prodd4 Pr 41 413 1 3 1

Pr w y Iv odd Pr odd 4 Pr odd 1 3 1 2 213



Statisticalindependencey Pr A B Pr A Pr B
alsocheck 7A B A 1B 1A B

Example Pr 5 1 or 6 s even E Ps p 116
SE11,6n 24,6

Pr S 4 or 6 E Ps 216 Pr Is _even E
SE 3 6

Ps 316SE 1,6
1 6 216 3 6 1 6 also check Stl or 6 and s oddV

Example Pr 5 2 or 6 s even E ps path 216
SE12,6n 24,6

Pr 5 2or 6 E Ps 216 Pr Is _even E
SE2,6 seqq

Ps 3 6

2 6 216 3 6 116 X No not independent

Quantomcase
e Same but singleframework rule

common eventalgebra
and sample space

Example if V W commute use S commoneigenvectors

Example V V P t Ve l t V l W W P t WrQ t w Qz
RQz tQ.pl Q3tQ3B

Take S fl I P note I P PatP Qu Q 43 13 QztQ
QztQDPatB

Canmakesenseof Pr Vi Wi Prem wi Pr Vi n wi Prem w

Note n V v does not imply V V or V in a framework
that also talks about W



StochasticProcess
e probability of sequenceof events

Multiple roles of die sequence 5 So S so Sf in that order

I CSo xS x xSf Cartesianproduct e s S evenadd SE 13,343
O E Pr 5751 Pr Sos Sf L

Sos Sf

Marginal probability Prj Is EsgPr so 5 Sf

Note jointprobability Pr 5 marginals Pr Sj
reverse Pro Sa PriSi Pr Sf Pr 5 due tocorrelations

f

independence Pr Sos Sf Pro sa Prfs r Prf Sf

time orderingplays no role e.g coin toss Pr HHT PrCHTH PrTHA

MarkovProcessm Sj for related with Sj but not Sj n so

Pr So S Pres Iso PrCs always true

Pr Sa Si Sz Pr SalS Pr So S Sometimes true

Pr 5 Is Pr S l S Pr Sa

Define Pr Sj Sj I M Sj Sj C Markov transition matrix

Pr Sj Mi Pr Sa
Note M S s 1 MCs s 70 stochastic Matrix


