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Chapter 1
FUNDAMENTAL CONCEPTS OF PROBABILITY

Algebra of  events:

① intersection :
② Union :
③ disjoint :
④ complement :

·

-

A 1 B &
A UB -51

claturally Exclusive = AlB = 0
Ac = Am
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Example 1:

Consider the experiment of flipping a coin three times.
a- What is the sample space?
b- Which sample outcomes make up the event:
    A : Majority of coins show heads.

De Morgan's Laws:
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Example 2 :
. An experiment has its sample space specified as:

S = {1, 2, 3, ……, 48, 49, 50}. Define the events
A : set of  numbers divisible by 6
B : set of  elements divisible by 8
C : set of  numbers which satisfy the relation 2n , n = 1, 2, 3,…

Find: 1- A, B, C 
           2- A U B U C 
           3- A ∩ B ∩ C

A - 76 ,
12

,
18

,
24

,
30

, 36 , 42 , 483

B= 98 ,
16

, 24 , 32 , no , no I

C = (2 , 4 ,
6 ---- , 50] even numbers

AUBuc = 42 ,
4

, 6 ---50]

AlBec = 724
, 48)
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Definitions of Probability:

① Classical :

② Relative frequency :

① Classical :

C

*
PLA) = Nnumberof outcomes A
-+isi

Number of Sample space
-+2 d1 + 155/s

·-

Pla)=

PLA)
im UmbertineoccursPn -1 X

* Note :-

=0) A doesn't occur any time

②He t has occurred all times

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Example -3 :
Let s= ( 1, 2, 3, 4, 5,6)   ,   A = ( 1,5,6)   ,   B = (2,3,5,6 )

P(A):

P(B): 

P ( A   B ):

P ( A   B ):

To Check: -

↑

&

Platemofa pla)= Pla=
num of S

P(B) = mmmoti Publ =Y PIB)=
num of S

~5 ,
611(2 . 3

,
5

, 6) a 150 = P(A1B) = 2
S S

-

1 Alb = (5 , 6) = ATB = (1
,

2
, 3 , 41

PLFAB)= PATB)=

P(A1B) + PIFB) = I

- + y -1 -
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Probability is defined as a person's measure of belief 
that some given event will occur.

Example:
What is the probability of establishing an independent
Palestinian state in the next 2 years?
Any number we might come up with would be our own personal

③ subjective :

④ Axiomatic :

P(A) > O : Probability is non-negative

P(S) = 1 : Probability of the sample space is a certain

P(A U B) = P(A) + P(B) ; (A ∩ B = Ø)

P(A U B) = P(A) + P(B) - p(A ∩ B) ; (A ∩ B  = Ø)

ss s

-- [5
--

-8

-

=> if mutually Disjoint

= => Not Disjoint

g -"Disjoint" 1531s

⑳ &-
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Basic Theorems for Probability

Theorem:

If A, B, and C are three events, then:
P(A U B U C) = P(A) + P(B) + P(C) – P(A ∩ B) – P(A ∩ C) – P(B ∩ C) + P(A ∩ B ∩ C)

= gesai200's5
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Example 4:-
If the probability of occurrence of an even 
number is twice as likely as that of an odd 
number, A is the numbers divisible by 6, and 
the sample space is 1-50
Find P(A)

S = 91 ,
2

,
3 ----

, 50
A = 96

, 12 ,
18 , 24 ,

30
,
36

, 42 , 48]

P(s) = Dlodd) + Pleven) = 1

P(s) = Plodd) + 2Ploda) = 1

25 * P(odd) + 25 + 2 Plodd)

75 = 1 P =z

PLA)= = Pl=·
Ajiss evenI
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Example 5:-

M: set of married employees
G: set of gratuated employees
K: Set of people that are not married gratuatand
A: set of all employees

N (M) = 0 . 3 X 100 = 30 Persons are married

N(5) = 0 .8 X 100 = 00 persons are graduated

N(k) = 0
. 1 *100 = 10 Persons are none

N(muz) = 10

N(nuy) = 100 - 10 = N(MUS) = 90

90 = 30 + 80 - N(m18)

NIMue) = N(m) + N(0 - N(mnd) *90 = 110 - N(M1G)

=> NIM 1 & = 20 #Done *
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Example 6 :-
An experiment has two possible outcomes; the first occurs with 
probability (P), the second with probability (P ), find (P).

Example 7:-

↑

2

P(S) = 1 P = -1 y it

P(Si) + P(sa) = 1

p2 + p - 1 = 0 Pr ORP
Answer

&

Pres
*

&-

-2P12/ 5

S = (1
,

2
, 3

, 4 ,
5

, 63
P1S)= PS=Any

A = 92 . 4 , 63

PLA)(2)D(y) + D16)= PLA)P(S)
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Example 8 :-

① PlAUB) = PLA) + P(B) - PLAN B)

= 0 . 4 + 0. 5 - 0. 1 =) PLAUB) = 0 .8

PlAonly) = P(A) -PlA1B) = Pltonly) = 0. 4 - 0 . 1 = 0. 3

PLB only) = PlB)-P(A1B) PlBonly) = 0 . 5-0. 1 = 0 . 4

PIA) or P(BI = PLAUBl = 0. 3 + 0
. 4 = PIAUB) = 0.7

② PINone) = PlAuBl" 1 -0. 8 = Phone) = 0 . 2

③ PlAt least one) = PlAUBl = 0 .8

④ PlBoth) = PlA1B) = 0. 1
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Conditional Probabilities and Statistical Independence

Rules :-
① ②

Notes :-

① A and B are statically independent if

② A, B and C are statically independent if

PLAIBIFAB) PIBIA) =CanB)
P(B) P(A)

&-jaj *

locured,
Observed/ is

①

① Note :

② bil
.

③ -ai

⑨
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Example 1:-

happened conditional probability

P(A) = 0
. 001 , P(B) = 0.005 = PIBL = 5 PIA)

it A fails = PIB/A) = 0 . 02

a Both of them fail
PLBIA)=1 P(B) = PLA1B) = PLA) : PLB/A)

P(A)

P(A 1 B) = 0 . 02 * 0. 001 =) PlA1B) = 0 . 00002

6- A will fail it i has failed

PLAIB) =PAMBI 1000P(B)

P(AIB) = 0 . 004
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Example 2:-

Example 3:-

Sample space has 25 items

a - NND

PIN) = 2 PID) = 235

P(UND) = PIN) + PIN) * PLD)

& = 0 . 137

6. NND or NDN on DNN

= PINNDIU PINDN U PLDNNI

= 0 . 137 + 0. 137 + 0 . 137

= 310 . 137)

= 0. 413
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Example 4 :-

Example 5 :-

u L

v

Fail in test 4

&&

P(work) = Pl P *Remark :-

= P X P A and B : A 1 B = A + B

= ph A or B : AUB = A + B
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Example 6 :-

P(work) = P(C) or P(C2)

= (P(C) - P(c) - Plcinc
= 2P - D2
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Total probability theroum
Let A1, A2, …, An be a set of events defined over (S) such that:
S = A1 U A2 U… U An ; Ai ∩ Aj = Ø (They are disjoint)

Goal Given

To find P(B) P(A ), P(A ),..,.. and P(B/A )..,..

Rule :-

P(B) = P(A1∩B) U P(A2∩B) U ..,.. U P(An∩B)

P(B) = P(A1∩B) + P(A2∩B) + ..,.. +P(An∩B)

P(B) =  P(A1) P(B/A1)  +  P(A2) P(B/A2)  + …… +  P(An) P(B/An)

events&5: 5,1

---Ac ,
A, ) u-ji--B

·:j51B51

12 ↑7

-

D

951+!
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Example 1 :-

M : male students
,
P(M1 = 70%, P1O/M) = 25%

7. : Female Students
, P (F) = 30%, P(G17) = 40%

5 : GPA)80 Find Pla)

M
=25

P(a) = Plm)P(a/m) + PIF) -Plo/F) ·j

10 .7 + 0 . 25) + 10 . 3 + 0. 4) I
0 . 175 + 0 . 12

: P(8) = 0 . 295
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Example 2 :-

A : adjusted Properly ,
P(A) = 0 . 9

,
P(HA) = 50%, PIMIA) = 50%

- : improperly adjusted ,
P(I) = 0 . 1

, PH/l) = 25%, PIM/I) = 75%

H : High quality

30%M : medium quality

a- Medium quality-

PIM) = PLAJPIMIA) + PlI)PIM/El

10.9 * 0 . 5) + 10 . 1 + 0 .T(

· P(m) = 0 . 325

6- adjusted properly

PLAIM)=AnDNAP(m)
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Example 3 :-

Example 4 :-
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Counting Techniques 
We use it when the outcomes are equally likely in the probability
Where P(A) =

① multiplication rule :-

• Independent process
• repetition is allowed
• order is not important

Example 1 :-

Example 2 :-

↓

-+5
-

24j
·

90ssil
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② permutation - ليدابتلا  :-
• repetition is not allowed
• order is important

Since    n is the sample space number
                k is the times we did the experiment 

Example 1 :-

- 35j
- gr
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③ combination - قيفاوتلا  :-
• repetition is not allowed
• order is not important

Example 1 :-

-1 ,*

--%=5
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Example 2 :-

Example 3 :-
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Forms
Question 1:-
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Quiz by Dr. Jubran
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