
 

Lecture 8

xiSrightarrowmathbbR

discrete random variable xi

Def probability mass function pmf

PxileftxrightmathbbDleftxixright
mathbbDleftleftwinSxileftwrightxrightright

e g Toss a coin 3 times

S HHH HHT HTH 3

xi heads xi takes 0 1 2 3

leftxi0right TTT

leftxi1right HTT THT TTH

leftxi2right THH HTH HHT

leftxi3right HHH

x 2 30 1
pmf for 5

Pxileftxright frac18frac38frac38frac18



eg shoot a target

repent till he4each shoot β
xi number of shots

xi12ldots

PxileftkrightfracPleftxikrightleft1betarightk1cdotbeta
eg Indicator random variable

define

1 winA
0 1 wnotinA

AinF

1leftArightleftwright

mathbbDleft1leftAright1rightmathbbDleftAright
mathbbDleft1leftAright0rightmathbbDleftAcright

def pmf PxileftxrightmathbbRleftxixright

def Cumulative distribution function cdf

FxileftxrightmathbbDleftxileqxright

part of



l

FxileftxrightmathbbDleftxileqxright

sum_yleqxmathbbDleftxiyrightsum_yleqxPxileftyright
2x 1mathbbD 3

P5leftxright frac14frac38frac18 frac38
c x0

0leqx1
I 1leqx2fxileftxrightbegincases0frac18frac18frac38frac18frac38frac38frac1endcases

i 2leqx3
1 xgeq3F5leftxright1frac78

frac12frac18 non decreasing

righ continuous

Fleftinftyright1
Fleftinftyright0

cdfLeftrightarrow

1 2 x3

edf pmf

forallab

mathbbDleftaxileqbrightFxileftbrightFxileftaright

mathbbDleftxiarightFxileftarightFxileftaright
F5aranglelim_xrightarrowa0Fxileftxright

from left



Fsta

mathbbDleftxiarightrightarrow

Fxileftarighta

e f calf pmf

Three dice let M be the largest face

pmf for M

M can take 1 2 3 4 5 6
1 2,4
1 4
123
144

I leftM1rightleftfrac16right3
1I leftM2right DSM L1

beginmatrix11endmatrix

1 leftM6rightleftfrac16right3

cdf pmf

FxileftkrightGammaleftMleqkrightleftfrack6right3
k1ldots6

PxileftkrightPhileftM6rightFxileftkrightFxileftk1right

fracR3leftR1right363
Expected Value of discrete R V

e g 100 students 5 Students 0 Course



frac1234
begincases10303025endcases

On average how
many courses does a student take

II Eints frac50101302303254100
0050011032033025

C

26

Def Expected Value 5 takes leftx1x2ldotsright
pimathbbDleft5xiright

Eleftxirightmu5sum_i1inftyxipi

Eleftxirightsum_k1inftykmathbbDleftxikrightsum_k1inftykcdotleft1betarightk1cdotbetabetasum_k1inftykleft1betarightk1

betacdotfrac1beta2frac1beta



Eleft5rightinfty
insurance loss 5 money of a claim

mathbbDleft5backslashmright is very small

sumktimesmathbbDleftrightk

171 leftxikrightfracak2 k123
ldots

Eleftzetarightsum_kkcdotfracak2acdotsum_k1inftyfrac1kinfty
Functions of R.V

xiSrightarrowmathbbR

hmathbbRrightarrowmathbbR I

hcircxiSrightarrowmathbbR is a random variable

hleftxrightx2hleftxrightfrac11x3
432xi 1

hleftxiright 10lg1left2right ldotsldotsTotalcost 5logleft1right

Pxileftkright beta left1betarighthatbetaleft1betarightbeta left1betaright3beta

5k
Total cost 5cdotklogleftkright

costbullet
maintenance

Total

5

cost logleftxiright
cost



hleftxiright5xilogleftxiright

Elefthleftxirightrightsum_k1inftyhleftkrightcdotP5leftkright
xi take leftx1x7ldotsrighthmathbbRrightarrowmathbbR

hleftxiright is a F V

Elefthleft5rightrightsum_i1inftyhleftxirightmathbbRleftxixiright
then

if hleftxrightaxb

llbracketlefthleftxirightrightsum_i1inftyleftaxibrightmathbbDleftxixiright
aSigmaximathbbDleftxixirightbSigmamathbbDleftxixiright

aEleft5rightb

EleftaxibrightaEleftxirightb

e f Runsina shuffed deck

26 red 26 black cards is shuffled

A run is max block of same color
cards

RR BRRRB
runshas four

E runs

Event



vent

beginmatrixCi1ciendmatrix
cards i and i1 differ in color3

runs 1sum_i1511ci
E1 runs rangle1sum_i151Eleft1ciright

1sum_i51mathbbDleftciright
1sum_i151frac2652cdotfrac2651cdot2


