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Chapter one:

Experiment :                                                          . تارلما نم يئاهن لا ددع ديعن رركن ردقنب  
.ريصتب يللا ةبرجتلل ةددحم تاجرخم اهلا نوكي

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 .
2- union : at least\ or.
3- mutually exclusive (disjoint) : A      B = 0.
4- complement : A.

*If it is told me to have at least one head : p(x>=1). ينيعلا ءاضفلا يف مقر رخلآ يناتلاو لولآا هجولا ينعي

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 trials. 
3- Subjective : it is defined asa person’s measure of belief that some given event will occur.

4- Axiomatic : يدنع يلا تايطعلما بسح دجوب و ثدح عم ينيع ءاضف ينيطعب  

< P(A)=1-P(A)
< P(0)=0

< P(A    B)= P(A)+P(B)-P(A     B).
< P(A    B)= P(A)+P(B)+P(C)-P(A     B)-P(A      C)-P(B     C)+P(A     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.

 :هتميق بسح مقرلا ةيلامتحا ةميق ثيحب ينعم ثدحل ةيلامتحا هدب اذإ
S={1,2,3,4,5,6}
1k+2k+3k+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.

—————————————————————————————

—————————————————————————————
P(A/B)= P(A      B)/P(B).

Two events A and B are said to be statistically independent if :
P(A     B)=P(A) P(B)
SO IT BECOMES :
P(A/B)=P(A) P(B)/P(B)=P(A)

—————————————————————————————
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(A   B)=P(A)P(B).
P(A    C)=P(A)P(C).
P(B    C)=P(B)P(C).
P(A   B   C)=P(A)P(B)P(C).

—————————————————————————————
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= PLA) P(B/A) .

for three events PlBrCI= PLA) PLBAIP(CIA) :

↑
M

M M

Uploaded By: Menna Tullah JayousiSTUDENTS-HUB.com



The probability theorem :
He wants the probability to something defective or non defective from a lot of things.

P(D/B)=P(D   B1)+P(D   B2)+P(D   B3).

P(D/B)=P(B1)P(D/B1)+P(B2)P(D/B2)+P(B3)P(D/B3).

—————————————————————————————————————————
Counting techniques:
1- multiplication Rule : 
2- permutation: without replacement (repetition is not allowed , order is important).

3- combination: order is not important.

—————————————————————————————————————————
*The probability all three events occur :
*The probability none of the events will occur :

—————————————————————————————————————————
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Chapter two:
Probability mass function (PMF) is valid if :

1- P(X=x) > 0.

2-      P(X=x) =1.

———————————————————————————————
Cumulative Distribution Function (CDF):

1-FX(x)=P(X<x).

———————————————————————————————
Probability density function (pdf):

———————————————————————————————
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———————————————————————————————
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———————————————————————————————

———————————————————————————————
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Discrete = Eg( P(X= PM
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Notein

NECav-Yaxdx = aE() .

② E [an+b5 a E[X] + b.

⑤ EEX29 # SEEX39?

= E(X) -M

Mode po = 0- 5, 5,5!
&

dy ↓X =0 = t 0

· 5 n/
b

·mode function( stb&S. il&
·Mediane = potExal =

-D

↑ Common Distribution :

⑦ Binomial Distribution:
↳

·

forn times ⑪
· fail & success/si

- -

trials are independent &

P(S1 and PCE) do not change over trials. E

X= number of success in the trials . ⑳

P(X=Xi = (m)p(s)+
[1 - p()]n

-x

# 0
,

1
, 2 .. --H ⑤I O

&
our

MX = np(s) . #

= np(s)[l-p] #
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———————————————————————————————
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② Geometric Distribution
:
-

Li Experement repeated.
① two outcomes.

⑤ Independent .

p(s) and plat do not change.
⑤ X

= number of trials to the first success .

& P(X =x) :
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① Poisson Distribution :-

"b = XT

↳ P( = X)=
bux

= b = f[X]

↳ k= b = var[x]

= X(0) -o - we begin the countingat time t o.

-

⑤uniform distribution : [a ,
by

↳ jed= = f((N = (a , a xx+

-⑳ O -0 . W

= MX=b · var=2

h

① Exponential Random variable

↳ pdf 7·Xin =Gxex · X70

! O , w

fX(x) FXN
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#Gaussian (Normal) Distributings
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.
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=> Transformation of R . V : -

I Discrete
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E continuous :
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Chapters :

-

=> Discrete =)The joint pMf =) PMFX - PMfy

=DY· g! Jos
↓

=> Fxy (2.21 - joint CDF ofX andy
bp(Xx2 , y(z)

=> P(X =1 = X = 1
. y=5

-

: JBOTY 16X PMFI E

P(X= 1) =

P(X= 2) = (P(X =N = & 0 . 2
S X= 1

i 0 . 6
, X= 2

·
18;

0 . 2 - X
=3

Os

Y 111 is elgsdL

=> E[X] = (1) (0 .2) + (2) (0 . 6) + ()(0
-2) My/(5)=

LEXP
C

↳ [xP(X=X)
. => Exy (0 ,

-O) = 0.

&S

=>Are X and Y independent ?

-

I =>Fxy(Δ ,
8) = 1 .

↳ P(X-NYy) E P(X= X)P(Y=y)
God i P(X

, y = 1 : P(X = 11 PIYey =Fxy ( -8,
d)

= 0.
·

buyijdis
· Not independent & =>Fxxy /Do=) = 0 .
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=> correlation CoeffientiNigPSEb

·bili uncorrelatedEj61 +
d

Fully correlated EF) SchillsI
SyM(Y-M-MxMy=y

-

JyLof by xoy

E[XM = EXY P(X = X
,

Y =)

15-uncorrelated 1521 p is dependent Ili
· correlated

· un correlatedix independentiss! E

=> covariance(Mxy) = E[NY] - MxMy
↳My ↳ Mr My= TXy oTy

=> E[XY] = E[X] E[X] independent listi

= PMFX
,Prfy E Maggian Probability Mass function.

= EX2.-- - +Xn] = FEECX]tE
J
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== aiX) + 92x2
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-> The marginal pdf of X = Ex (N)

=>The marginal pdf of Y =) fyly
↓=JExy (x -y) dy fy(y)= gfxy(xy(dx

1)
- O

OXXX) a(X ,
))d

oxy=&j5(931Tj)
·25

=>Are X and Y statistically independent ??
↳ Exy (Xy( ? fx (x) fy(y)
X=a.
5)259Ts5jSls !

- T

& Iy19
conditional pdf

b b
conditional pdf conditional polf

of Xofy
, H

fiy=g(xsy fly=fx(y)

=> xy(x( =) woy(2
②0X2

- jx
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=> Basics Definitions and Terminology:-

population."

260dtreantrue standard diviation

S

true variance.

l
·i

4 ,X2 , . . . . , Xn

·[ samplen

-
sample Mean Ex N2 n

sample standardX &

sample
variance diviation

.

M

sample covariance. /xy 55.59 EX/ 5:6151
-

sample correlation coeffient: Ey el

Nx= E

5 tramean knowntrue mean

l
known [(Xi-M2)2

xi

· -xiyiExiyi
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Regression Techniques :

-

b b

Method of last least mean squars method
square (LSMI (LMSM) .

Id

·
i (xi

, <xi+ B) Error= [2i = (2xi +B1]
·

"
&

> X

=>e ·
n

- Eig
N

=>=y = 2M

=> pogromial t[i]↳ Bi + B2 xi + B3Xi

FaLinearform . 19981 ②y= aXb

= Ina + b I my : Ina + blnx.

j = B) + xX!

y = B + 2x)

J
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8-
· 12He

# = in Hy) = X = ain(y)
blnx = Ina + In in

unlity) = blux- In a

2 = xX) = B)
B=Ina

.

&constant Y= C , X1 + 22X2

is ↳ My=C 1 Mx +C2MX2
(+y+ye

+ bx
=yy - ea

+ bx

an ↓Y

cir/x2a I it Xisx2 independent &
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Pelf g PMF.
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Y = x1 + Xz + X3 + ... - + X · aug)Y = sample
M

gla mean

Gaussian l
LE[X] -E[x] +E[x2] +... - + Efan].

↳ [[X] = aMx =
-2= n Gaussianils

↳on if it was not standard I
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=

-
-

Uploaded By: Menna Tullah JayousiSTUDENTS-HUB.com


