
 

u o r V Lectures

independence
In some situations the occurrence of one

event has no affect on the probability

of some other event
such aunts are

called independent

Exe consider a bm of 50 car parts
Sox parts are selected randomly from a bm

and each part B replaced before the next B

chosen Suppose there are 3 defectiveparts and

47 non defective9 What B the probability that

the second is defective of the first B

Let Ai the rth part is defective

we want P Arl A Since the first park

is replaced there are still 3 defective on the

ban of 50 when we choose the second

So PCAat A
350

Furthermore PLA nad Fo Fo



Defy we say that A Ar one independent
if one of the following equivalent conditions
holde D PCA I A D PCA

e PCAz I A MAZ
3 PCA in Az PCA MAD
4 PCA n AI PLAY RAI

warning mutually
exclusive events are

automatically dependent
Ai 0 and

A h Ae 0 then DCA n AD 0 but

PCA c PCA e 0 so A and Az are

not Mdependat
In general we say A e e An are

independent if

P Ain Ail
A An P ATPCAD Plan

E Consider the parallel concert

I Igna

LDoao
The numbers indicate the probability that the

device is functional Assuming the devices



fail independently what B the probability that

there B a path from a to b

Let T the top deer 6 As functional
B the bottomdevice is functional

Then PCBUT I P uTY
I P B NT

I PCB PCT by independence

I G PCB l PCT o 995

E ciuit
0,95

fights

yO 9 x

what 03 the probabilityof a path from
a to b

Divide into three circuits There is a path

from a to b off there is a path from aton

and a path from x to y and a path

from g to b



So Plato x I G o 9
3

l fo D O 999

P x to g I G 01955

0 9 9 9875

Ply tob O 99

Now since all of the devices farmdependatly

we have

Pfi tox n xt oy n y to
b t Pfatox P ax to g Plyto

b

0.9991 0.999875 0,9970.987



Raudomvarrakle.se

2efn Gnen a sample space of a random

experiment a random varable B a function
that assigns a real value to each outcome

we usually denote a random arable

by a capital letter X Cory or Z Ror whatever

After the experiment takes place the outcome
is usually assigned to

a lowercase letter
i e X 70mg resp y z r etc

Note that Irke sample spaces random

ariables can either discrete or continuous

X is discrete of the range B fmite or

countably refute

X is continuous
if the range contains a

real interval ie Coil 3 or cos 5 or co a

or all of R etc
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Drs
uars

of heads in 1000 com flips

of defective parts per 10000
on a production

line

of errors per binary storyof a green

length

ContinuousRandIomUars
electrical current
temperature
pressure
the

VO hml


