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An experiment with more than one possible outcomes and whose result cannot be
predicted in advance is called random experiment
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The set 2 of all possible outcomes of random experiment E is called sample space

Example: Toss of a coin if the outcomes is tail we will denote (T) if its head than (H)
then the sample space for coin is ={T,H} and the sample space for a die is tossed
S={1,2,3,4,5,6}
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Two events A and B are independents events if. The fact that a occurs does not affect the
probability of B occurring

Dependent cases( 4iiuwall e ) saaizall YA

BN ) seda g a5l 558 ) ey die Db A gan (e % agie a5 Cgan ()5S Ladie Al VA
(6 54 52) AEY e adiay dua o)l

When the outcome or occurrence of the first event affects the outcome or occurrence of
second event in such a way that the probability is changed the event are said to be
dependent cases
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Ais{H}{T}, 0 {H, T} cS
= A is event space where @ = {}is called empty set or nill event
probability event Jlisa¥) &als
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Example a class contents 12 the students 5 males and 7 females find the probability of
Choose one female i)

Choose two females ii)



Answer :

P(A)=— = 0.58

7 7
P(A):C_Z — 51!22!! — 10X9%X8X7 _ l _ 0_4161

12X11X10X9X8 22

10!2!

Example if darling one card from the stage of number card 1 to 19 find the probability of
number of the card divided on 3or 7

Answer:
Aiseventdividedon3. = ml=6

B is eventdividedon 7 = m2=2

Then P(A of B)=P(A)+P(B)= = + — = —

‘Theorem: (addition theorem)

Let A4,,4, ,....,A; are mutually exclusive events

then P(4; UA, U ... UA,) = P(A;) + P(4,) + -+ P(4y)
= Z§=1 p(4;)

Proof: let n all the possible event and they are exclusive and mutually exclusive cases
cuel

m1l subset from n to Al

m2 subset from n to A2

mK subset from n to AK

Then probability of A1 or A2 or...... or Ak 1is

m1+m2+...+mk

P(AlorA2or...... or Ak )=

myq mj mpg
L= 4=
n n n



k
= P(A) + P(Ay) + -+ P(Ay) = Z p(A)
i=1

‘Theorem :let A; A, ---, A, are independent cases (events) then probability
P(A,nA,n..NnA,) =P(A,).P(A,).....P(Ay)

Proof: if k=2

let n, the number of all possible cases for A;event

let n, the number of all possible cases for A,event

and let n; + n, the number of all possible cases for A; A,event

mq-mjp mp My

thenp(4; NA4,) = -—=P(A4,).P(4,)

ni{ny nq n,
generally ,
P4, N4, N ... NA4,) = % = ’:—11 : ’:—22 . ’:—: = P(4,).P(4,).....P(4},)

Example a box contains 6 balls 4 white and 2 red balls another box contains 8 balls 3
white and 5 red find the probability if drawn two white balls

Answer:

p(A; N4y) = P(Al).P(Az)zg : Z =

1
4
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p(A),P(B),P(C) peie a5 S s Alaial o8 L
P(A or B)=P(A)+P(B) Bl At ddlaial & L
P(A or B or C)=P(A)+P(B)+P(C) C s Bsl A)stddlaial o L
Axiom: Given
N ={w;, Wy, ..., Wy, .... }is a sample space we can assign to each sample point
w; of 2 anumber P(w; ),Such that
)o<p(w; ) <1
i) P(wy)+p(wy)+...+p(w; )+....=Zp(wj) =1
Axioml: p(A) is areal number such that p(A)=0 for any event A on 2
Theorem: if A1 ¢ A2 Then P(4,) <P(A2)
PROOF: A2=4, U (ASnA,) andA; n (A nA,) =@
= P(4;) =P(A,U (A5NnAy)=0 byaxiom1
P(A;) = P(4,)
Axiom2: p(£2)=1, A isevent and A denote the complement of A then P(A)+p(4°¢)=1
Theorem: for each A c 2,then 0<p(4) <1
By axiom 1 p(A) =0 hence p(4°) =1—p(A) =0 hencep(d) <1
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Axiom 3 if A, A,.., A, are n events such that any two of them are disjoint

AiNA,=0 for j=k (G k=12,..4) then P (U;_‘zlAj) = p(4,) + p(4,) +
--p(A,) sepical case p(AU B)=P(A)+P(B) ,PANB)=P@®)=0

We have described A — B as the set of points which are in A but not is B. in notation
A\B=A-B it is easy to verify that A\B=A-ANB

Theorem : if A and B are any two events , then p(A\ B) = P(A) — P(AN B)

Proof: Decompose the event A into two mutually exclusive event A/B and A N B ,we
can write event A as following A={A\B}uU {ANnB}

Note that {A\B}n{ANB}=0

By axiom 3 p(A)= {A\B} + { A N B } =p(A\B)=P(A) — P(ANB)=P(An BF)

Note that A\B= An B¢

Theorem: for any two events A and B defined on 2 P(AUB)=P(A)+P(B)- P(A N B)
Proof : consider the event AU B=AuU (A°nB)and AN(4A°NB)=0

Then A° N B = B — A n B there form

P(AUB)=P(AU(A°NnB))=p(A) +P(A°NnB) =P(A) +P(B)—P(ANB)

Example : Rolling the two dice
Sample space (s)={(1,1), (1,2)....(1,6)....,(6,6)}=36 pair
A={(2,4),(3,6),(5.6)}=3 , B={(3:4),(3,6),(1,6)}=3

P(A)= = P(B)=— AN B={(36)}=1

3
36



P(AnB)=% :>P(AUB)=P(A)+P(B)—P(AnB)=:—6+3—?’6—3—16=3—56
Find :
P(ACUBC)=P(AnB)C=1—P(AnB)=1—%=§—z
P(ACnBC)zP(AUB)C=1—P(AUB)=1—E=E
36 36
P(A\B)=P(A N B¢) = p(4) —P(ANB) = ———=—
1 2

P(B\A)=P(B N A°) = p(B) — P(ANB) = —— — = —

Exercises

1)Given P(A)= g P(B)= % . P(ANB)= % find P(AS), P(AS U B),P(AU B€),P(AN
B%),P(A¢ U BY)

2) for any two event A and B , show that

P(AN B) — P(A)P(B) = P(AS)P(B) — P(A€ n B) = P(A)P(BS) — P(A n BS)



