CH3 Introduction to probability

Def.
Process whose outcome are uncertain is called experiment.
Def.

Random experiment in particular random experiment is a
process by which we observe something uncertain.

Det:

the set that contains all possible outcomes from the random
experiment is called sample space of the experiment the
sample space is denoted by S.

Def:

two events A; and A, such that A; N A, = @ are said to be
mutually exclusive events

Axioms of probability

1.foreveryevent A 0 <p(4) < 1.

2.p(S) = 1.

3.1f A and B are mutually exclusive events then p(4 U
B) =p(A) +p(B)

4.1f A4, A,, ..., A, 1s sequence of mutually exclusive events
then
p(A, VA, U ..UA, ) =p(41) +p(4z) + -+ p(4y)




Theorem:

If @ is empty set then p(@) = 0

proof:

Aupd=A

p(AU Q) =p(4)

p(4) +p(@) =p(4) = p(@) = p(4) — p(4)
p(@) =0

Theorem:

p(A°) =1-p(4)

proof:

AUA“ =S

p(A U A°) = p(S)

p(4) +p(4A°) =1=p(4°) =1-p(4)
p(A) =1—p(A°)

Theorem:

If AcB thenp(A) < p(B)

proof:

B = AU (B\A) °
p(B) = p(A) + p(B\A) B @
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but p(B\A) =0

~p(A) <p(B)
Theorem:

If A and B are two events then
p(A\B) =p(A) —p(ANB)

proof:

A= (A\B)U (AN B)

p(4) = p(A\B) + p(AN B)

~ p(A\B) = p(4) —p(AN B)
Theorem:

A\B B\A

A

If A and B are two events then p(AU B) = p(4) +

p(B) —p(ANB)
proof:

AUB = (A\B)UB < B
p(AU B) = p(A\B) + p(B)

p(AUB) =p(A) —p(ANnB) + p(B)
~p(AUB) =p(4) + p(B) —p(ANB)

e p(AUBUC) =p(4) +p(B) +p(C) —p(ANB) -
p(ANC)—p(BNC)+p(ANnBNC)
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EX:

let three coins tossed and the number of head observed then

find
1. The probability that at least one head appears?

Sol\

n(S)=23 =8

S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
A= {at least one head appears}

p(A) = p(one head) + p(two head) + p(three head)
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Or

p(at least one head appears) = 1 — p(no head)
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