Answer on Question #45330 — Math — Statistics and Probability

Question. The joint probability function of two discrete variables X and Y is given by f(x,y) =
c¢(2x + y), where x and y can assume all integral values suchthat 0 < x < 2,0 <y < 3, and
f(x,y) = 0 otherwise. Find

(i) The value of the constant ¢

(i) PX=2Y=1)

(i) P(X = 1,Y < 2)

(iv) Marginal probability functions of X and Y. Check whether X and Y are independent.
Solution.

(i) Use the next property of f(x,y): X7 X3, f(i,j) = 1. We have:

Lo(fG0) + (L, 1) + £(,2) + £(,3)) = £(0,0) + £(0,1) + £(0,2) + f(0,3) +
+f(LO+fALD+fL,2)+f(1,3)+f2,0+f2,1D)+f(2,2)+f(2,3) =
=0-c+c+2c+3c+2c+3c+4c+50+4c+56+6c+7c=4ZC=1:>c=£.

5

(i) fCry) =5 Qx+y). PX=2Y =D =f21D=5=2.

() PX = 1Y <2) =%7, 0500 = X (f@0) + f(G, 1) + £(i,2)) = £(1,0) +

HAD+FAD+FQR0+fRD+f(22)=—Q+3+4+4+5+6) =",

(iv) iy () = X3o f (0, ) = f(x,0) + (o, D) + f(x,2) + f(%,3) =

=ﬁ(2x+2x+1+2x+2+2x+3)=%(8x+6)=%(4x+3),0$x£2.

FO) =S fGy) = FON+FAN+fRY) == +2+y+4+y) =

1 1
—E(3y+6)—ﬁ(y+2),OSyS3.

1

. 4 1 1 2 4 1 1 1 1
Since fy(xX)fy(y) = (Zx +;) (ay +;> =Xy +Ex +£y +E * X +Ey = f(x,y),

X and Y are not independent.

Answer.
e=2L
(i)c =
. _ _ _5
(i) PX=2Y=1)= =

(i) P(X = 1,Y < 2) =§



(iv) fix (x) = 21—1(4x +3),0<x<2

) =2G+2,0<y<3.

X and Y are not independent.
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