Def. 8: Independence Events

% Independence between two Events: Events A and B are
independent events if the probability of occurring together is the

product of their individual probabilities.
P(ANB) = P(AB) = P(A) = P(B)

% Dependence of two Events: If events A and B are not
independent, then they are dependent, which means that the

occurrence of one event affects the probability of the other event.
P(ANB) = P(AB) # P(A) = P(B)

EX.9: Suppose that a balanced die is rolled. Let A be the event that an
even number is obtained, and Let B be the event that one of the numbers
1,2,3 or 4 is obtained. We shall show that the events A and B are
independent.

Solution:

=S5 ={1,2,3,4,5,6}
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A={246 = PA)=¢

4 2
B={1234 = PA)=;=3

Now, ANB = A and Bwe obtained even number and obtained 1, 2, 3 or 4

2 1
= ANB ={24} = P(AB) == =3

= P(AB) = P(A) * P(B)
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Theorem 7: If two events A and B are independent, then the events A
and B¢ are also independent.



Proof:

We have P(AB) = P(A) = P(B), and to show that
P(AB®) = P(A) * P(B°)

AB  =A—-AB

P(AB®) = P(A)—P(AB) , P(AB)=P(A)*P(B)
P(AB®) = P(A) — P(4) * P(B)

P(AB°) = P(A)[1— P(B)]

P(AB®) = P(A) * P(B°)

~ A, B¢ are independent events.

Theorem 8: If the two events A and B are independent, then the events
A¢and B are also independent.

Proof:

We have P(AB) = P(A) = P(B), and to show that
P(A°B) = P(A°) * P(B)

A°B=B—AB

P(A°B) =P(B) —P(AB) , P(AB)=P(4)*P(B)
P(A°B) = P(B) — P(A) = P(B)

P(A°B) = P(B)[1— P(4)]

P(A°B) = P(B) = P(A°)

=~ A, B are independent events.

Theorem 9: If the two events A and B are independent, then the events
Aand B¢ are also independent.

Proof:



We have P(AB) = P(A) = P(B), and to show that
P(A°B€) = P(A°) * P(B°)
A°NB¢ = (AUB)° =1 — (AUB)
P(ANB) = P(A°B°) = 1 — P(AUB)
=1—[P(4) + P(B) — P(AB)]
=1—P(A) — P(B) + P(AB)
P(A°B) =1—P(A) — P(B) + P(A) * P(B)
=(1-P(4)*(1-P(B))
P(A°B¢) = P(A°) * P(B°)
~ A€, B¢ are independent events.
Def. 9: Independence of Three or More Events
The k events A,,4,, ... A;, are independent if
P(A;NA,N--NA,) = P(Ay) * P(A,) -+ P(Ag).

In particular, in order for three events A,B and C to be independent, the
following four relations must be satisfied:

1. P(AB) = P(A) = P(B)
2. P(AC) = P(A) * P(C)
3. P(BC) = P(B) = P(C)

And
4. P(ABC) = P(A) xP(B) * P(C)
Def. 10: Pairwise Independence of Events

The events AB and C are said to be pairwise independence if the
following relations are satisfied:

1. P(AB) = P(A) = P(B)
2. P(AC) = P(A) * P(C)
3. P(BC) = P(B) * P(C)



4. P(ABC) #+ P(A) = P(B) = P(C)
Ex.10: Two dice are thrown once, Let:
A: The sum of the two numbers is less than 5.
B: The first die shows the number 3.

C: The second die shows number 1 or 5 and the sum of the two numbers
is less than 8 and more than 3.

Show that the events A,B and C are pairwise independent.

Solution:

(L1 (1,2) (L3) (L4 (1,5 (1,6)
21) (22) (23) 24 @25 (26)
(31) (B2 (B3) (B4 (35 (36)
141 42) (43) 44 (45 (46)
51) (52) (53) G54 (55 (56)
\(6,1) (62) (63) (64) (65) (6,6))

A={1112)13)21DZ2)(E1)}
B =1{(3,1)(3,2)(3,3)(3,4)(3,5)(3,6)}
¢ ={B1“1(5,1)(6,1)(1,5)(2,5)}

Y

= P4) = n(:) 366
- P(B) = n(B) 366
=P = nSlC) 366

AB ={3,1)} > P(AB)=%
AC ={(3,1)} = P(AC)=%

BC ={(3,1)} = P(BC) = %



ANBNC={(31)} > P(ABC) = 5

= P(AB) = P(4) » P(B)
1 11 1
36 6 6 36
= P(AC) = P(4) * P(C)
1 11 1
36 6 6 36
= P(BC) = P(B) = P(C)
1 11 1
36 6 6 36
= P(ABC) = P(A) * P(B) * P(C)

«~ P(ABC) # P(A) » P(B) = P(C)

~ A, B and C are pairwise independent events.



