Pmb we can have A ,B,C s.f
ALD ,ALCc, BUC
Bul
ABC are NOT I



Example  S= 41,68 R{s§)- 3¢

A— " evey wrcvme 15 ol
= * odd ouFcome, 2 yoll”
C - “Sawe pariy for te 2 rolls”

1AL .
A:12,4,65 x4),.,65 = PA): 5= =4
B: <,/ 16& {’ 353

C=42,46) V{13 = JC"H-_!
4 § U4 5Y = RC)- = T3




A=12,4,65 x4),.,65 = PA) ';%’_% -4
B- {1, - 65x41,35)Y

& el 99
C=142,4,65 0{1,35) = (@R'=E -1

An'&= 4214/65"41/3/55

ANC = {246}

= _lAncl _ q
> [PCANC)- =i

Cl’)e_CL We alio have Bl C




A=12,4,65 x4),.,65 = PA): B =18 -4
B: <1, -,65x41,35Y

C=142,4,650{1,3 -1
{ $ U {1,3,5) = MC)- 3k 12

However

PANBNC)=P(F) -
+ WA)B) PCC) = ‘é

Thw A BC ave not UL



Counterexample: independence of 3 events (1)
Warning:

In certain situations we have A, B, C pairwise independent, however

P(AnBNC)#P(A)P(B)P(C)
Example: tossing two dice
e S={1,...,6}?
o P({(s1,%2)}) = 55 for all (s, %) € S

Events: Define

A = "even number for the 1%t outcome"
B = "odd number for the 2" outcome"
C = "same parity for the two outcomes"
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Counterexample: independence of 3 events (2)
Description of A, B, C:

A = {246} x{1,...,6}
B = {1,...,6} x {1,3,5}
C = ({2,4,6} x {2,4,61)U({1,3,5} x {1,3,5))

Pairwise independence: we find

All B,AlL Cand B1L C

Independence of the 3 events: We have ANBN C = &. Thus

0=P(ANBNC)#P(A)P(B)P(C) =
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Independence of 3 events

~ Definition 11.
Let
@ P a probability on a sample space S
@ 3 events Ay, Ay, A3

We say that A;, Ay, Az are independent if

P(A1A2) = P(A)P(A2), P(AiA;3) =P(A)P(As)
P(AA3) = P(A2)P(A3)
and

P(A1AA3) = P(A;) P(A2) P(As)

\. J
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Independence of n events

r—[Definition 12.] w
Let
@ P a probability on a sample space S

@ nevents A, As, ... A,

We say that A, A,, ..., A, are independent if
forall 2 <r <nandj; <--- <, we have

P(AyAj, -+ A;) = P(A,) P(Ay) - P(A;)
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Independence of an oo number of events

r—[Definition 13.] w
Let
@ P a probability on a sample space S

@ A sequence of events {A;; i > 1}

We say that the A;’s are independent if
forall 2 <r <ooandj; <--- <j, we have

P(AyA;, -+ A;) = P(A,) P(Ay) - P(A;)
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Example: parallel system (1)

Situation:
o Parallel system with n components
@ All components are independent 7 Ji(ﬁ?

@ Probability that i-th component works: p;

; Questan: how o

) ; ) poyxbte Wk
; Hee xpleat
g does o wort?
Question: Y
Probability that the system functions L( hove 4 them
wor b
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Evealy A= " syslem funchin *
A= 1-t componen wor

Hop A:'s are I (dee Tef 12)
PCADY = p.

Thew
A= 1~ PCAS) = 1- PCf] AS )
= 1-07 RAS)

= l—i(/—pc)

4




Example: parallel system (2)

Model: We take
e S={0,1}"
@ Probability P on S defined by

P({(s1,...,s)}) = f[lpfi(l _ pi)lfs,-

Events:

A = "System functions" , A; = "i-th component functions"

Facts about A;'s:
The events A; are independent and P(A;) = p;
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Example: parallel system (3)

Computations for P(A°):
P(A) = P(NLA)
= [IP(A)
i=1

= [Ia-»)
Conclusion: .
P(4) = 1-T[(1- p)
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Example: rolling dice (1)

Experiment:
@ Roll a pair of dice
@ Outcome: sum of faces

Event: We define
o E = "5 appears before 7" = * $=5 appear) &ﬂm N=72"7

Question:
Compute P(E)
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Events E="S:=5 beforr J=7"
%’3‘;‘“&(_ 5;: u‘S(,(,i‘}'l, , -t roll ”

Then we have Hyp:oll dL
N 7 N\
E - u (&,457)0(5457)-01(Sn1£57)
c(o';ambu N(E<,=-5) )

WE) = z PL&+SNN--NCna % S7)0Gu=5))

Z i?(5¢57)x x P>3,-£57) x P(§,=5)

°° n
Ched" J (= )TN 2| (geomelrc revces)
" =/

)



2" wethod : Cordkr or Hee
40’5!’ voll

N> Harbo chai fechncque




