
Preliminaries of probability :

- Random Variables are denoted by upper-care letters ;e.g .. X , & its
or alphabet

suppor setdenoted by calligraphic letters : X.

- we write XN Px to denote X is distributed according the dist I

-
In this course

,
we are only concerned with either discrete (Xisa

continuous rv (X is a continuoum) .
set

-
DiscreteVr are usually characterized by their PmF : Xw4x>

-continuousvv Pr(X=x)= Py()

-
cdf : Ex := PriX(x) ·

~ pa PaPity
,
I E

- Expected value : Xwix : E[X] : = [xPy()
comeare PriXEA) =Sexde

A

or ETX] := JxpPdf



-
kth Moment : EIXY]

-

For example :
2ndmoment : ETX =Eas or ETX] = Spr .

d

- Variance : Var(x) : = Et(X-EtX])) = F[X]-ETX])

* Examples of discrete V .V : imf

1 . Bernoulli : XN Bernoullic p) x : = Pr (X=x) x40 ,13
&

o <P & / = por <-ps1
X = 20 , 13

E[X] = P = Ep

x= 1

Var(X) = P - 11-p) 4112- , 47 x= 0

2- Uniform : XV UCEE) For some integer K : Pxx =& Ete
E[X] = E

Varix) = k = tFLxEth3



integer n
3. Binomial : Xn Bin (n , P) & peto11]

Let B -- , B d Barip) . Then X= B
,

+B + --+ Bu

It can be easily shown that

Pr(X= k) =

&
(e) . p? K-p)"oxken
O On

E[X] = up

Var(X) = n .p() -P)



Example of continuum dist :

1 Exponential : Xn Exp(X) with x70 :

ye-xx 170 X = IR+

Em = Go or

verity that x5
M
x = 1 # The above is a valid pdf.

Also , Verify that :
E[X] = -a varixiet

↓
Scale Parameter

2- Laplace Xv -(p , b) MER & b) o

Pdf : E= X = IR



Verity that-x = 1 -

-

ETX] = M e(0, 1)
2

Var(x) = 2b
?

floir)
2(2,2)

Exercise: Let Xn[lb) T
2

-
-.

snow PrLIX-MK
-
+) = e

Approach 5 : Directly Approach # : First verity that:

(x-M1-Exp16



3 - Gaussian XN NIM , 2) M FIR

-
070

pot : Ex: e X= IR

& Note that Gaussian

dx = 17
has a Faster

Verify that%
,-

decay than Lap

E[(X-1)] central
moment

-EEXEM a Varieda
Exercise : In L (x -M1 2 t) = 2 &(4) &

where double

factorial
QLast- n!! = n . (-2)(-3)

----


