h B 2 c?
P(B): ;: %: Z or C_‘}

C = {exactly two head appear} = {HH} = 1

. _h_no_1 ¢
“P(C)_n_ n _4 or C‘{

(ANB) = {HT,TH} = 2

h 2 cs
*PAnB) = —= n(TB)= ; or c_‘l*
1

EX/

Two dice are thrown once, let A & B be two events defined by:

A = {the first dice shows the number 1}

B = { the sum of the two numbers appearing is less than 6}
Find P(A) ,P(B),P(AuB) & P(Au B°)
SoL/
A4 ={(11);(1,2); (1,3); (1,4); (1,5); (1,6)}
B ={(1,1);(1,2); (21); (1,3); 3,1); (1,4); (4.1); (2,2); (2,3); (3,2)}

6
APA)=2=2D_ ° 45 4

n n 36 Ci(’
h nB) 10 ci®
P(B) = —_-= — = — or —3¢
n n 36 Cq

P(AuB) =P(A)+P(B)—P(ANB)
~(anB) ={(11);(12)(1,3);(1,4)}

.'.P(AﬂB) = %: n(4nB) = i

n 36

6 10 4 12
--P(AUB) —g‘l‘%—%— 36



A ={(2,1);(2,2);(2,3);...;(6,4);(6,5);(6,6)}

) c h _ n(4% _ 30 c 6 30
“PA%) =2=T2== or PA)=1-PA)=1- -==
. e\ 10 26
~P(B)=1—- P(B) =1- 26— 36

~ P(Au B°) = P(A) + P(B) — P(An B°)
And we have
(AnB) = (4/B)
~ P(AnB%) = P(A/B) = P(A) — P(ANB)

6 4 2
" 36 36 36
26 2 30

P(A°uB) =H.W.
P(A°uB°) = P(A°) + P(B°) — P(A° n BY) e HW
Where (A° N B¢) = (AN B)¢

EX/

A bag contains 8 white and 6 red balls; 4 balls are drawn at random from
this bag ; Find the probability of the following events?

A= {There will be 2 red balls}.

B= {There will be at least 2 white balls}. B
14 balls
Find P(AUB) /I\_\r%\
8 W 6 R
SoL/ "~
14! 4
S=Cci*= = 1001 ~—

41%(10)!



A=C8c8 = 2 x -2 =15x%28=1420

2!x4! 2!x6!
~PA)=-="0 = 22 _ 94196
n n 1001
8 16 8 6 8 6
P(B) = &%2* Cgiﬂ“ “a% _ 0, 8252
8 -6
P(AnB) = 22 = 0.4196

1
4

~ P(AUB) = P(A) + P(B) — P(ANB)
= 0.4196 + 0.8252 — 0.4196 = 0.8252

Example - A class contains 10 men and 20 women of which half the men and
half the women have brown eyes, find the probability that a person chosen at
random is a man or has brown eyes ?

Solution/

let A= personisaman

& B = person has brown eyes

we seek P(AU B)

Then :
h A 10 5 Brown
P(A) = 7= "2 =
P(B) = %: nB _ 15

n 30
10 Brown
ANB 5
P(ANB) = "2 =

30
~ P(AUB) =P(A)+P(B)—P(ANnB)
_10 , 15 5 _ 20 _ 2

30 30 30 30 3

10



HW.

From the above example find the probability that a person chosen at random
is a woman or with non-brown eyes

A = a person is a woman
B = a person with non-brown eyes

Hint / we also seek about P(A U B)

Problems [ Axiomatic Approach of Probability]
1- Let the sample space S = {x:0<x < 1}ifA={x:0<x< 0.5} and

B={x:0.5<x<1},Find P(B)if P(A)=1/4

SoL/ A & B arem.e.events 0 0.5 1
The P(AUB) = P(A) + P(B) - ’}‘ |
1 A o
1 =, +P(B)
1 3
P(B) =1 —Z == Z

HW. P(A°) , P(B) , P(An B) & P(AU B°)

2- Let the subset A = {x:0.25 < x < 0.5} & B = {x:0.5 < x < 1} the sample
space S = {x:0 < x < 1} be such that P(4) =% and P(B) =% , Find
P(ANB),P(AUB),P(A°) & P(A° N BS) HW.

0 0.25 0.5

I

v

<+ 1 \‘
A B

11
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Example: the Venn diagram be of 120 students, 45 are studying French,

30 are studying Spanish, 25 are studying Italian, 14 are studying French and
Spanish; 10 are studying Spanish and Italian; 8 are studying French and
[talian; and 6 are studying the three languages. If a student is chosen at
random, find the probability that the student

1- is studying French or Spanish S
2- is studying Spanish or Italian

3- is studying one of the three languages

4- is not studying anyone of the three languages
SoL./

A={the student Is studying French}

B={ the student is studying Spanish} 46
C={ the student is studying Italian}
1—P(AorB) = P(AUB) = P(A) + P(B)— P(ANB)
_ 45 30 14 _ 61
120 120 120 120
2—-P(BorC)= P(BUC) =P(B)+P(C)—P(Bnc)
_30 25 10 _ 45
120 120 120 120

3—P(AorBorC)= P(AUBUC)
=P(4) +P(B) + P(C)—-P(AnB)—P(AnC)-P(BNC)+P(ANnBNC)
45 30 25 14 8 10 6 74

=20 T 120 1z0 1z0  1z0  1zo | 1z0 - 20

4 —-P(AUBUC) =1- P(AUBUC)
74 46

:1——:—

120 120

12



Example : Let two cards be selected from an ordinary deck of cards(52). find
the probability of the following:

1- each card have one color
2- the two cards from the same group
3- atleast one of them diamond

SoL/

c?%c?® 676
1-P(A) = gt =7 =0.51

13 13 13 13
_ CPHCPHCP ey 312 _
2-P(B)= e = 1355 = 0.236

13 -39 13 ~39

_ cc?+c3’cy’ _507+78 _
3-P(€) = St = S = 0.442

Example: let a card be selected from an ordinary deck of cards(52)
Let A = {the card is a spade}
B = {the card is face card}
Compute P(A),P(B) & P(ANB)
SoL/

cl3 13
1-P(A)= =53 =0.25

cl? 12
2~ P(B)= C=5;=0.23

3
3—P(AnB)="4"8 _ G _ 3 _ 0,058

n Cl

P(AUB) ? H.W.

13



Example: Let P be a probability function on § = {a4, a,, a3}, Find P(a,) If:
1 1
1_P(ay) =7 & P(az) =
2_ P(ay) =3P(a;) & P(az) = ¢
3_P({az,a3}) = 2P(a,)
4_P(a3) = 2P(a;) & P(a;) = 3P(a,)
Sol/
1_ P(al) +P(a2) +P(a3) = 1
1 1
- P(al) +§+Z_ 1
5
- P(ay) = 1z

2_P(a)) +P(ay) +P(az) =1
~>4P(a;) = 1-3 =7
- P(ay) =¢
3_P(a;) +P(ay) +P(az) =1
- 5P(a;) =1

- P(aq) =%=0.2

4‘_ P(al) +P(a2) +P(a3) == 1
- 10P(ay) = 1

- P(aq) =1—10=0.1

14





