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Joints p.m.f

Let X and y are two random variable let x;(j = 1,2,..) and y,(k = 1,2,..) denote the values of Xandy
respectively the function f(x;, y; )defind for all ordered pairs (x;,¥) jk=1,2,.

be the relation f(x;,y) = P[x = x;,y = yj]satisfy

f(xj,yx) =0 and Z:]zkf(ic-.ku1

is called the joint pmf of (x,y).

Example: The joint pmf of (x,y) is given by f(x]-, yk) = (:xy2 for X=1,2,3 and for y=1,2

a) Obtain unknown constant C

b) Express the joint pmf of (x,y)in the tabular form

c) Obtain the probabilities of the events

Ay =[x=1] A ={x+y<4} A3 ={x=1/x+y<4}.

Solution:

a) f(xy)is ajoint pmf of (x,y) hence f(xj, )’k) >0 and Z f(xj,)’k) =1
: : k
]

3 o2, 1
c>0 Czlzlxy =1 =C=g;
b) the join pmf of (x,y) in a tabular form is as follows
Y — 1 2 total
X ]
1Y 1 4 5
30 30 30
2 8 10
30 30 30
3
12 15
30 30 30
Total 6 24 1
30 30




c) using the above table

P(A)) =P[x=1]=P[x=1y=1]+P[x = 1,y:2]=%

P(A;))=P[x+y<4]=Plx=1,y=1]+P[x=1,y=2]+P[x=2,y=1]==

5

7

Plx=1] _
P[x+y<4]_

P(A3) =Plx=1/x+y<4] =

HEHE

e X~y-z ifx=z0 ,y=20,z2=20
Example: suppose that f(x,y,z) ={0 other wise

Is p. d. f for x,y and z, find CDF ???

Solution: F(X,Y,2)=P[X < x, Y <y,Z < 7]
X
y rz
f f f f(x,y,z)dxdydz
o Jo
0

X X
fo e *dx foy e Vdy foz e?dz =e™* fo eV foy .e7? foz =(1-e¥A-eY)(1—e?

Def: let x and y be two r.v. with joint pmf or pdf f(x,-, yk) = P[x =X,y = yk] for x].(i =1,2,..) and
yi(k = 1,2,..)the function

fi(xj) = Zi f]_f(x-, yk) defind for all values x; of the r .v X is called the marginal

Pmf or pdf of X similarly the function

f2(y0) = Zk fkf(xl-, yk) f(x]-, yk) defind for all value y; of ther.vY B called the marginal pmf or pdf of Y

Comments

1_f1(xj) >0 moreoverzjfl(xj) = 2 [Zkf(x"yk)] =1
J

) s Jalsil) aladinly 8 paiesal) 43i) guind) i paacial) 430 A8y jhall iy
2-f1(xj) =plx=x;] = Zk[x =X,y = Ykl

=plx = x;,y = y1] + p[x = x;, 3 = y] + -~
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