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Chapter one:
Experiment : b e oSl Y sae waas S5 jads,
ety ol Bt B ol ] S
Sample outcome : the potentials of the results to the experiment.

Sample space : all the sample outcomes is called the sample space (S).

Event : any designed collection of sample outcomes, including individual outcomes,
the entire sample space and the null space.

1- intersection : both \and .= N

2- union : at least\ or. = U
3- mutually exclusive (disjoint) : A\ B ,6**“" P(AOB)=PA  PB).

4- complement : A /5" A
ALBLC o % events WO o ANB-g/aNC £ /S
BNc-$./AnBNCAE

*If it is told me to have at least one head : p(x>=1). guall cLadll 5é a8, AY Sl Js¥ dasll i

Definitions of probability :
1- classical (a prior) : P(A) = number of sample outcomes in A/ number of sample outcomes in S.
2- Relative frequency (a posteriori) : P(A)= number of times A occures / number of tnalri u/\Pf-;

3- Subjective : it is defined asa person’s measure of belief that some given event will occuz
4- AXIOMAC :guie oIl Slhall conen dags 5 S o oise sLdd sisbaay o=\ Y e?
<P(A)=1-P(A)
P(8)=0
P(AU B)= P(A)+P(B)-P(A N B).
P(AU B)= P(A)+P(B)+P(C)-P(A\ B)-P(A (\ C)-P(B[\ C)+P(AN B (\ C)
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Example : if the probability of an even number is twice as likely as that o an odd
number , A ={ 6,12,18,24,30,36,42, 48}, and the sample space contains from 1-50.
P(S)=P(EVEN)+P(ODD)=1
The probability of the even number =2p
(25)(2p)+(25)(p)=1
P=1/75
< p(A)= 8(2p)=16/75.

s s 3] L] Lad Sy (are Sl Lllaial oy 1)
S={1,2,3,4,5,6}
Tk+2k+3Kk+4k+5k+6k=1

K=1/21
We have the event A={1,4,5} so the probability of A =(1/21)+(4/21)+(5/21)=10/21.

Two r(%vents A and B are said to be statistically independent if :
B T Bl e B oNB)-PANRIPR) s PLANR |- pLE ) P(ALR).

P(A/B)=P(A) P(B)/P(B)=P(A) =P(A) PR A).
ol thiee events = p( ANBNC)- PLA) P(BIA) P(CIBA).

A pressure control apparatus contains 4 electronic tubes. The apparatus will not work
unless all tubes are operative. If the probability of failure of each tube is 0.03, what is
the probability of failure of the apparatus assuming that all components work
independently?

P(success)= 1-P(failure)=1-0.03=0.97 this is the probability of each of the tubes.
P(all tubes work)=0.97x0.97x0.97x0.97=0.885
P(fail)=1-0.885=0.115 .

A,B,C are three events, they are said to be statistically independent:
P(ANB)=P(A)P(B).

P(A(N C)=P(A)P(C).

P(B C)=P(B)P(C).

P(ANBNC)=P(A)P(B)P(C).
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The probability theorem :
He wants the probability to something defective or non defective from a lot of things.
P(D/B)=P(DN B1)+P(DN B2)+P(D( B3).
P(D/B)=P(B1)P(D/B1)+P(B2)P(D/B2)+P(B3)P(D/B3).
= P(R/D), PRID), HR/D) 5 . By & PN AT ALl
< pra

P(DL. 0(P) 0 (0/R)  PIB)PLDIA) « PC) POR).

55N Bl Fal M b S S5l 20 5B\ ~ta

Counting techniques:
1- multiplication Rule : => . 19’ Ll o)\ oy = o SN

2- permutation: without replacement (repetition is not allowed , order is important).

P[: = fll. = C&_)\{J\
(n-K)
3- combination: order is not important. =) ,\3),23\;3!
n
Pk = f\ l
K (n-k)

*The probability all three events occur: — p (AN Qﬂ(’_ﬁ.

*The probability none of the events will occur : =) D ( A (\Q- (\ C \ = P(m S
2 -PlAvR Q).
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Chapter two:
Probability mass function (PMF) is valid if :
1- P(X=x) > 0.

Cumulative Distribution Function (CDF):
1-FX(x)=P(X<x).
2-FX () =o.
3 FX e = |
V- PON=x) = Fono- Fov)
PX<e) BN o cdb )4
P(h<o) & Frio)

Probability density function (pdf): = jﬁ/b‘/ I@'%/i/a’ﬁ; 6> L
- B 7o /

Nl
2 -

5 fx@ o= 1.

.

a&fxmoﬁv\: Placrgt).
a,
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EXAMPLE:

A chance experiment consists of flipping a fair coin twice. The outcome of the coin is
independent from trial to trial. The profit, X, is a random variable, that is related to the
experiment outcome as follows:

X =10 if no heads appear = \ &
X = 40 if one head appears . (C//“PB-}LP 4 e
X =100 if two heads appear

Find the probability mass function of X
SOLUTION

P(X=10) =P(TT)=P(T)P(T)=(0.5)(0.5) =0.25;
P(X =40) = P(HT) + P(TH) = 2(0.5)(0.5) = 0.5

P(X =100) = P(HH) = (0.5)(0.5) = 0.25

A P(X=x)
0.5
0.25 0.25
» X
10 40 100

Probability Mass Function

& £Kpe cred uM.u%b/He,cm = Hn / EFI]
D Disclele = g(ﬁ\ POX :\ﬁ\. - PHLC
)

@ onkinUods = T;(ﬁ\ fX(X\ A =) Po[f
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