Example: A box contains 4 white, 6 red, 5 blue and 3 orange balls. Three balls
are drawn at random from the box ; what is the probability that:

a_ Two of them are white,

b_one is red and two are orange,
c_none of them are blue,

d_all of them are either white or blue.

Sol/
4,14

_ G017 __6x14 _ 84 __
1= P(4) = “2 = ¢ = 51 = 0-103

6,3
2-P(B)= Yfz2=10.0221

C3

c3’
3-P(C) = %;=0.351

3

4 5
4+-P(B)= 818 -0,0172

C3

Example: Two cards are drawn one after the other without replacement from
a well-shuffled deck of 52 cards ; Find the probability that they are :

A_ of spades

B_one is heart and the other is diamond
C_number 10 of spade and Jack of club
D_red cards

E_numbered cards

F_ picture cards

Sol/

15



0585 LAY 5 ad) Blee 6f gla ) o 52 without replacement J) sl S3 Lavie 14kaadle
& el G (Fla ) sn DLEAYT ) ) Jisad) (& S &1 B il 2aall 8 g la ) s
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Without replacement with replacement
P(A)=2—%Z*z—%i=§*§= P(A)=g—§z
P(B) = b =1 1 P(B) = gt
P(C):%*f_glzs_lz*s_ll: P(C):Ci;}
P(D) = E—?j*i—?i:%*%: P(D)=E—§Z
P(E) = %*%:g*gz P(E)=%Z
P(F)=2—§j*2—;=g*§= P(F)=z—§§

Example: A card is selected at random from an ordinary deck of 52 cards, let
A= {the card is spade}
B= {the card is a picture card; i.e., a Jack, Queen and king}

Find P(A) , P(B) & P(AUB)

Sol/

c3 13 clz 12
P =th=5 i PB=Fi=g

P(AUuB) =P(A)+P(B)—P(ANB)
~ P(AN B) = {the card is picture card of spade}

. 3
“PANB) = Zh= 2
13 12 3 22
h P(AUB)_52+51_52 ~ 52
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Example: Two prizes are to be given to two students who are chosen at
random from the students [ Ayad, Bashir, Khalid, Mazin and Sami];

1- Find elements of the sample space

2- Find the probability of the events
E, : Ayad receives a prize
E, : either Bashir or Sami receives a prize
E; : Khalid dose not receives a prize

E, : either Khalid or Mazin receives a prize but not both

5!
2! 3!

C5 = =10 ways

1-~ S = { AB,AK,AM, AS, BK, BM, BS, KM, KS, MS)}
2-E, = {AB, AK,AM, AS)

: _nE) _ 4 i

~ P(E;) = = T

EZ = {B;S}&
B ={AB,BK,BM,BS} S ={AS, BS,KS MS}
. _nB _ 4 : : _rS _ 4
~P(B) =—== ; s P(S) ===

~(BNnS)={BS} —>P(BnS)=1—10

4 1 7

4
~P(BUS)=P(B)+P(S)=P(BNS) = 15+ 7~ 70= 10

E, = {AB,AM, AS, BM, BS, MS}

E 6
o P(Es) = ? =2

E,={K,M}& K ={AK, BK,KS} M ={AM,BM, MS}

3 3 6
“P(KUM)=P(K)+P(M) = - +=
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4-3 : Independent Events sl &Gal sal)
Two events A & B are independent iff :-
P(AnB) =P(A) = P(B)
Then:
Any two events A & B the probability :
P(AuB) =P(A)+P(B)—P(ANnB)
If: aaly o 8 lasy o) (S Y A Gliaad) Lea -

Mutually exclusive: P(AUB) = P(A)+ P(B)—0

2\:\.541_'1344 &J\P

~ P(ANB) =P(®)=0

/

(AnB) = (9)

If:
Independent events
-1 AY) Gaaall érgany GG Y Laaaa) ) geda Jlaial 13 M Legd) oliasd Jlay
P(AuB) =P(A)+P(B)—P(ANnB)
~ P(ANnB) = P(A) * P(B)

O s (e i) o) J&y oMol byl (38a3 Jla &
-1 b LS syl Jlaial

P(AUB) = P(A) + P(B) — P(A) = P(B)
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Example: Suppose that two machines 1 & 2 are operated in a factory
independently of each other. Let A be the event that machine 1 will become
inoperative during a given 8- hour period, let B be the event that machine 2

will become inoperative during the same period, and suppose that P(4) = %

and P(B) = % . we shall determine the probability that at least one of the

machines will become inoperative during a given period.

The probability P(A N B) ; that both machines will become inoperative
during the period is :
1

P(ANB) =P(A)*P(B)=§* =

NI

Therefore, the probability P(4 U B) that at least one of machines will become
inoperative during the period is :

P(AUB) = P(A) + P(B)— P(ANB)

A & B areindependent
P(AnB) =P(A) * P(B)
P(A) «P(B) =P(ANB)

A & B arenotindependent
P(AnB) + P(A) ~ P(B)

Example: §={1,2,3,4,5,6}
A=1{2,46} & B={1,234}

Are A & B independent?

Sol/
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PA)=> ; PB) =%
(ANB) = {2,4) P(AnB)=§ =§
P(ANB) = P(A) « P(B)

4

1 1
* - - - = -
6 3 3

1 3
3 6
~ A & B areindependent events.

- Theorem :-

If A & B aretwo independent events then :-

1- A° & B are also independent.

2- A & B¢ arealsoindependent.

3- A° & B¢ arealsoindependent.

Proof/

1- P(A°NB)= P(A°) * P(B)
v P(A°NnB)=P(B/A) = P(B)—P(ANB)

= P(B) — [P(A) * P(B)]
= P(B)[1-P(4)]

P(B) x P(A°)

2-  P(An B°) = P(A) * P(B°)
+ P(ANB®) = P(A/B) = P(A)— P(AN B)
= P(A) —[P(A) = P(B)]
= P(A)[1-P(B)]
= P(A) * P(B°)
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3-  P(A°N BS) = P(A°) * P(B)
P(A°NB) =P(AUB)° S, o5l o

—1-P(AUB)
=1-[P(4) + P(B) — P(ANn B)]
=1 - [P(A) + P(B) — P(A) * P(B)]
=[1-P(A)]-P(B) + P(4) « P(B)
= P(A%) — P(B)[1 - P(4)]
= P(A%) — P(B)P(A°)
= P(A%)[1 - P(B)]

.~ P(A° N B¢) = P(A€) « P(B®)

If A,B & C arethreeevents,wesaidthat A,B & C areindependent
events iff: -

1-P(AnB) =P(A) = P(B)
1-P(ANnC) =P(A) xP(C)
1-P(BNC) =P(B) *P(C)
1-P(ANBNC) =P(A) ~P(B) « P(C)
If only three satisfy then we said A,B & C are pairwise-independent.
(T30 - g 90) e - (e Allluss Jinay

Example: Let § ={123,132,321,312,231,213,111,222,333} and each of
the nine elementary events in § occurs with probability 1/9 . Let 4, be the
event that the k-th digitis 1, k = 1,2,3 then :-

Sol/

A, = {111,123,132}

3 1
~P(A) =5=3
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