Theorem

(1) P(¢) =0

(11) P(A°) = 1 — P(A), where A€ is the complement of A.

(1) P(A) < 1,VAEF

(iv) Let Aand B € Q, then P(A) = P(ANB) + P(ANB°)
(v)Forall A,B € Q, then P(AUB) = P(A) + P(B) — P(ANB).

Proof

(1) Any set (any event A) can be written as
A=AUdg¢

= P(A) = P(AU9)

A, ¢ are mutually exclusive because AMN¢p = ¢

~ P(A) = P(A) + P(¢)

— P(¢) = P(A) — P(A) = 0.

(ii) = S = AUAS = P(S) = P(AUA®)



v ANA® = ¢ = A, A°are mutually exclusive

. P(S) = P(A) + P(A°)

v P(§)=1=1=P(A4) + P(A°)

» P(A°) = 1 — P(A).

(iii) =~ P(A) = 1 — P(A°)

« {P(A°) = 0} x (—1)

= —P(A°) <0

= 1—-P(A°) <1

= P(A) < 1.

(iv) = A = (ANB)U(ANB®)

= P(A) = P[(ANB)U(ANB*)]

+ (ANB)N(ANB€) = ¢



~ (ANB), (ANB¢) are mutually exclusive

. P(A) = P(ANB) + P(ANB®).

(v) AUB = (ANB*)UB

= P(AUB) = P[(ANB°)UB]

v (ANB€), B are mutually exclusive

+. P(AUB) = P(ANB®) + P(B)

+ A= (ANB)U(ANB®)

= P(A) = P[(ANB)U(ANB®)]

v (ANB)N(ANB®) = ¢

.~ (ANB), (ANB*) are mutually exclusive

» P(A) = P(ANB) + P(ANB®).

= P(ANB°) = P(A) — P(ANB)

(1)

(2)



+ P(AUB) = P(A) — P(ANB) + P(B)

. P(AUB) = P(A) + P(B) — P(ANB). =

Example

[f a die 1s tossed 1n the air and we observe the no. on the top and let:
A 1s the event that even no. appear.

B 1s the event that odd on. appear.

C 1s the event that prime no. appear.

Find (1) P(ANB) , (2) P(AUB), (3) P(AUC) and (4) P(C©).

Sol.

S=1{1,2,3,4,5,6)

A=1{2,4,6)= P(A) ===~

B={1,3,5}=>P(B)=§=§.

C={2,3,5}=>P(C)=Z=§.

(1) ANB = ¢ = A, Bare mutually exclusive



= P(ANB) = P(¢) = 0.
(2) AUB = {1,2,3,4,5,6} = P(AUB) == =1.

(3) AUC = {2,3,4,5,6} = P(AUC) = %

(4)C° ={1,4,6} = P(C) =>=-or

P(C)=1-P(C)=1->=

N | =

Definition 1.11 (Independence)

The event A and B are independent 1ff

P(ANB) = P(A).P(B).

Example

Toss coin three times, let the event A 1s the first head and the event B
second head and event C two heads respectively. Test (A4,B) , (A4,C),
(B, C) are independent or no.

Sol.

S={HHH,HTT,HTH,HHT, THH,THT,TTH,TTT},



