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Discrete Random variable
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Probability mass function (P.m.f)

- A Ja gy (gas
1-0<p(x)<1
2- ZVxEx p(x) =1
r P(x=x; ) if X = X1,X2,...Xn
P(x)= .
\ 0 other wise
Ex:- 1- show tat p(x) is (p.m.f)
P(x)= x/21 x=1,2,3,4,5,6
0 other wise
2_find p(x=3), p(x>3), p(x= 3),p(x = 3.5)p(x =
7),p(x =0)

3_draw figure of p(x)



1 sol:

Vx:px =1 +px=2)+px=3)+px=4) +

p(x = 5)+ p(x=6)

1/21+2/21+3/21+4/21+5/21+6/21

=1

Is e.mf

2 p(x=3)=3/21

P(x>3) = p(x=4) + p(x=5) +p(x=6)
=4/21+5/21+6/21=15/21

P(x= 3)= p(x=3) + p(x=4) + p(x=5) +p(x=6)
=3/21+4/21+5/21+6/21=18/21

P(x=3.5)=0

P(x=7)=0

P(x=0)=0



EX:-

P(x)

3) p(x)

6/21
5/21
4/21
3/21
2/21
1/21

2k

3k

0

x=0
x=1
X=2

other wise

v



1 find k

2k+k+3k=1

6 k=1 k=1 /6

P(x)=2/6=1/3;x=0
1/6; x=1
3/6=V,x=2
0 other wise

find1-p(1.5) , p(x>0) ,p(x=0) ,p(x=2)
solution:

1-p(x=1.5) =0

2=p(x >0) =p(x=1)+p(x=2)= 1/6 +3/6 =4/6=2/3

3- p(x=0) =p(x=0)+p(x=1)+p(x=2)=2/6+1/6+3/6=6/6=1
4- p(x=2)=2/3

2- continuause random variab le:

The random variable belong to the interval &satisfy

1- [ p(x) =1
2-0<px) <1
Ex: show that f(x) is p.d.f
F(x)2/x° 1<x <o
Find p(x= 1 ),p(x>1),p(x< 1) p(1< x < 00),p(1< x < 2)
SOl.



1—f1Oo 2/x"3 dx=1
F(x) is p.d.f
2-p(x=1)=1
Definiton:

sl e dgss A f(g(x)) oS 15l Adlaial Als @lliay 2l e e xS 1A
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E(g(x))= Y gx)p(x)if x is discrete

= [ g(x)p(x)d(x) if x is continuse

Propertie of expectation :-

-E(c)=c
-E(cx)=cE(x)
-E (xy )= E(x)E(y) iffx,yareindepend

Var(x)= E(x%)-(E(x))>

E(x)=mean
E(x*)=X x°p(x)
=[ x’dx

Ex: let x be arandom variable with the probability function

X 1 2 3

P(x) 1/4 1/4 1/4




-prOve that p(x) is p.m.f
-draw fiqure
-find p(x=1), p(x>1) p(x=>1)
-find E(x) ,E(x+4),E(2x-8)
- find variance of x
Sol:
2 p(x) =1

%+1/4+1/2 =1
P(x) is p.m.f
-p(x=1)=1/4
-p(x>1)=1/4 +% =3/4
-p(x=1)=% +1/4 +1/2=1
-E(x)=X xp(x)

= 1.1/4 +2. % +3. % =9/4

- E(x+4) = E(x)+4=9/4 +4 =25 /4

Ex:let we have f(x)=1/3 1< x < 4
-show that f(x) is p.d.f

-find p(x> 4),p(x>1),p(x>3)



find E(x), E(x+9)

find variance

Sol: [ f(x)d(x)=[, 1/3dx =1
Is p.d.f

P(x>4)= 0

P(x> 1)=1

P(x>3)= f34§dx =1/3

Moment generating function: a g jall oalgad) N1/

Mgf =M", = E(e”) =Yy, e™ p(x) ifxis discreat r.v

=[ e™ f(x) if x is continuous r.v
M, =M; =Ex
M, =M, = Ex’ when time t=0
Ex:
F(x) =% if x=0
=1/2 if x=1
=1/4 if x=2

Find M.g.f



-find mean ,vairince by M.g.f
Sol :
Mxt= E (etX) =Z e tx p(X)

=1/4e%" +% ' +1/4 ™

E(x)=M =1/2 ' +1/4 e’ =1 when t=0
Ex’=M"=1/2¢e" +2/2e* =1

Ex:

P(x) =74 1<x <5

Find mean and var.

E(x) =/, xp(x) =3

E0) =, x* % dx = 31/3

Var (x) =Ex -(Ex)
=31/3 -3*=4/3

M" =E "™ =f15 e™ p(x) dx =f15 e™ % dx



Joint probability function

Let x,y be randomvar. then f(x,y)isj.p.f if

0<f(xy)<1

Chapter 2

Yvx 2wy f(x,¥) =1 If (x, y) are discrete random variables

If (x,y) are continues then

_0<f(xy) <1

Ex :let f(x,y)= (x+y)/15 x=1,2 vy=0,1,2

[f, f Ce, y)dydx

x/y 0 1 2 P(x)
1 1/15 2/15 3/15 6/15
2 2/15 3/15 4/15 9/15
P(y) 3/15 5/15 7/15 1

Find p(x=2,y=1) =3/15

Px< 2,y=2) =p(x=2,y=2)+

4/15 +3/15 =7/15




P(x=-2,y=2) =0

Marginal of x

X 1 2

P(x) 6/15 9/15
Marginal of y

y 0 1 2
P(y) 3/15 5/15 7/15

Ex =) _y,p(x) = 11;56 + % = 24/15

Ey==0+1/15 +2.7/15=19/15

Exy=0.1.1/15+1.1.2/15+1.2.3/15 + 2.0.2/15 +2.1.3/15+2.2.4/15
=30/15

COr(x,y)=Exy-ExEy=30/15-24/15.19/15

Correlation coefficient:




If Pxy=0.5 strong
If Pxy <0.5 weak
If Px,=0 no realation

Condition function and condition propertie

Let x,y be r.v then P(x/y) = (p(xnNy)/p(y)

=(f(x,y))/ fly) ;f(y)z0

Ex:

x\y 0 2 P(x)
0 1/4 1/4 2/4
1 0 1/4 1/4
2 0 1/4 1/4
P(y) 1/4 3/4 1




1-show that Py, is J.p.m

2- Find p(x),p(y)
3- Find E(x),Ey)
4- Find Py,

5- Find p(x/y=2)
6- Find p(y/x=1)

7-
Sol:
X/y 0 2 P(x)
0 1/4 1/4 2/4
1 0 1/4 1/4
2 0 1/4 1/4
P(y) 1/4 3/4 1
Marginal of x
X 0 1 2
P(x) 2/4 1/4 1/4

E(x)= 0.2/4 +1.1/4 +2.1/4=3/4
E(x*)=5/4

Marginal of y

y 0 2

P(y) 1/4 3/4




E(y) =0.1/4+2.% =3/2

E(y’) =3

Var(x) = 11/16

Var (y) =%

Cov(x,y) = Exy - ExEy = 3/8

P(x/y =2)
X 0 1 2
P(x/y=2) 1/4 1/4 1/4
3/4 3/4 3/4
X 0 1 2
P(x/y=2) 1/3 1/3 1/3




EX:- given the J.p.d.fofxandy
If fix,y)= 6X%y O<x<1
O<y <1
0 other wise
1) find marginal of x and marginal of y
2 ) find cov (x,y)
3) find p (x/y), p(y/x) , ply/x=1/4)

Sol:

1
P(x)=, 6xydy

=3x°
Marginal x is p(y)= fol 6xydx

=2y



Chapter 3
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Bernouili distribution :

P+q =1
P = E(x) var(x) =pq ,M,'=q+p e’
P(x) =p*q"™ x=0,1

=0 0.W

Ex: x-B(1,1/3)
Find mean ,var(x) ,M,’
P(x) =(1/3)*.(2/3)"*  x=0,1

Mean =p=1/3



Var =pq =1/3.2/3=2/9

M, =2/3 +1/3 €'

Binomial distribution:

P(x) = n!/x!(n-x)! p"q"™
E(x) np
Var(x) =npg

m.g.f =(gq+pe’)"

Ex: x- B (20, %)

P=%,q9=1-p =1/2

E(x) =np =20 .1/2 =10
Var(x)npg =20 .1/2.1/2 =5

P(x=2) =201/2! .181 .(1/2) .(1/2)*®

Ex:
P(x) =1/4 0<x<10

=0 o.w

E(x) = f01o X G) dx



pisson distribution O 92 20 ) 98
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P(x=x)=p" e /x!

M =Np=E(x) , var(x)= M
m.g.f = et
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P(x=4)=6"¢" /4



