
 Law of Total Prob Bayers Rule
for some positive integer k let sets By Bz Be
such that S B V B2 UBL

B N B2 A

collection of sets Bl Bz Bk is said to be

partition of S
If A is any subset of s A can be decomposed

A CARB U CANB2 U CANBE
6 3

Bz
s

Ight
Assume that these partitions BiBz Bs Be is a

partition of S such that PCBit O i liz E for any
event A

pen plat Bi P Bi

Proofi Any subset A of S can be written

A ANS AnCB UB2 UBL ANBDUAGNB2 U UCANBe

since By Bz Bk is a partition at S itj
therefore
AMBI NCANBi ANCBINBT And 9 CANBi CANBY

ismutually exclusive



PLA PLAN B PLANB2 t PLANBD PCAIBI PCB t

PCA B2 PLB2 PLA IBE PLBy

Bayer's Rule

Assume that B Bz Be is a partition of S Such
that PLBi so i lit h

P Bj I A PCA IB P Bj

É PCAl Bi PCBi

Ref From definition of conditional prob law of
Total prob

P Bj A PLANBj PCA IBI PCB

PCA É PCAIBD P IBE

Bayer's tree

p PIAIBDA PIB PLA I Bi
1hpinqBzPLAIB

pCB27 P IA B2

By



Ed A firm rents cars from 3 rental agencies

30 t of cars from agency 2 It needs tune up

a what is the probability that a rental car delivered to

firm will need tune up
A event that car needs tune up

B1 Bz By agencies

PCB 0.6 P B2 0.3 PCBs 0 I

PLAIB 0.0g P LAIB2 0 2 PLA I B2 0.06

PCA 0.6 0.09 0.3 0 2 0.1 0.06 0.1

bl If a rental car delivered to firm needs tune up
what is the prob that it comes from agency le

P B2 A P B2 PCA B2

if PIBi PCABe
6 3 0.2

0.61 9.09 0.37 0.2 10.11 9.06

backward reasoning

Random variables sampling
Numeretical events

let 4 denote a variable to be measured in an

experiment
Because value of 4 will vary depending on outcome

of an experiment it is called random variable

To each point in s we assign a real number



denoting value of variable Y

value assigned to 4 will vary from one sample
point to another but some pants may be assigned some

numeretical value

We have defined a variable that is function of sample

point in sample space
So the semple space or be portioned into subsets

so that paints within a subset are an assigned

the same value of 4 the subsets are mutually
exclusive

A random variable is a real valued fund for which
the demon is sample space s

Let y denote an observed value of random variable
PLY y is sum of probs of sample pants that

are assigned value y
EI Throwing a pair of dice Random von a lie 4

takes values g 4 9 for subset

6 3 S 4 1415 3,673 of S
4 9 set of elements s fer which total is 9



EI Two sacks are selected at random 2 removed in
successor from a drawer anteing s browns 3 green
socks List elements of S corresponding probs corresponding
values y of random varb Y where 4 is number of
brown socks selectet

BB BG GB 66

y 2 y y

P14 27 5114

P14 5114 15156 15156 3128 P 4 7 15 28

P 4 0 3128

Discreate Random Variables Their Probability Distribution
a random variable is discrete whose range is finite
or countibly infinite
Wehave numeretical events correspondingvaluesof a
discreate randomvarbiles prob for each value of random
var

This collection of probs prob distribution of a
discreate random variable

Probability that 4 takes value y Ply y is defined
as sum of probs of all sample pants in S that

are assigned value y
Denoted Ply instead of Ply y
If 4 is a discreate random variable function given
by Ply P yay for each y within range of Y is called

prob distr of Y



Ply 20 PLY 1

Probability Distribution far a discreate random var

Y can be represented by a formula table graph

pronting PLY Paty Ky

E Find a formula for prob distr of total number
of heads obtained in 4 tosses of a can

Elements of 5

AHHH T T T T T TH H H THH
case 1116

H HHT TH TT TH TH HATH
HHT T TT H T

H TTT TTT H

H TH T HTT H

THHH THAT

y 3 413121110
P 4 0 1116 PLY 37 4116

4 1 4116 play
Numerates of theses
fractions 114,614 are

P 9 21 6116 binomial coefficients

4 Y 4 Y 4 Ply 4
y011,21314

jiffy1116 in



A function can serve as probability distribution of a
discreate function 4 iff its value Ply satist condition

Of Ply 21 fly
Ey Ply n

if 4 is a discreate random variable functiongiven by
F ly P LY Ey Ey p

t 00L g Ld where pets is

value of prob distribution of 4 at t

F y cumulative distr or distr functionof 4

Expected value of a Random Variable
If U is a discrete rv and Ply is value of it's prob
distribution the expected value of Y is defined as

Ely Egy ply

If the expected value of a diorite rv is said to exist

if the sum is absoluelty convergent that is if

glyl ply Les

If Ply is an accurate characterization of population

frequency distribution E Y Mypopulation mean



EI A lot of 12 TV includes 2 with white cards
3 of TVs are chosen for shipmen to a hotel How may
TV's with white cards can shipper expectto send to hotel

y of 2 TV's with white cards

3 y of 10 other TV's can be chosen in fy ways

3 of 12 TU's can be chosen b ways

probability distribution of 4 number of TV's with

white cards is

Ply 3 Ey
B

Y O 1 2

Ply 611 9122 1122

EM FT ply
Ely O E 1.92 2212

If U is a discreate random variable Ply is value of

its prob distr of y

gly is a fund of 4 then exp value of gal is
E gLY Ey g ly ply

Raf Assume 4 has a finite rage ye142,43 yn
suppose that gly takes on value gi when y takes values

yin Liz Yini Then prob that gey will take on
value gi



P g ly gi ME P Yip If gly takes values
get921 rm then

E Cgm J É gi P gu gi Eygig Nyit

EIEI si plycy Egly ply
EI If Y is of pants rolled with a die Find expected

value of g 4 242 1

g y I 2g't1 t 2 12 1 ft 2.6211

94 3

Variance of a rr Y is defined as expected value

of Y M 2

y E Y M
2 62 population variety

6 sterdet deviates

EI I

II
ee 112o 6111

I 9177 67 E Cu M yÉ y MR ply
o 1 2 4 1 2 I f t

0 136 0 102 0 102 0 340

G MET 0.583



EI
By using above theorem calculate variance of u
representing of coins rolled with a dice

µ E Y I I 2 f 3 f 4 f S I 6 f 712

E 42 I I 22 I 32 I 42 I s I 6 I
62 6142 M 62 961 F 35112


