« Solution of Section 8.1 and 8.2.

Section 8.1
# 1.(a).
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#3. (a) k(1+1+1+9+4+4+9) =1 imply that k£ = 1/25.
(b)The marginal probability function of X is given by

px(1) = p(1,1)+p(1,3) =12/25

rx(2) = p(2,3) =13/25
The marginal probability function of Y is given by

py(1) = p(1,1) =2/25

py(3) = p(1,3)+p(2,3) =23/25.
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0 2

fr(y) = / Eye_wd:r =3V 0<y<2.
0

# 13. The area of R is fol(x —2¥)dz = 1, so
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6 if (x, R
f(z,y) = (@) €

0 elsewhere.

# 16. The problem is equivalent to the following: Two random variable

X and Y are selected at random and independently from (0,7). What ia the
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probability that | X — Y| < X? The joint pdf of X and Y is given

L 0<z<l0o<y<l.

flzy) =< "
0 elsewhere.
So,
PlX-Y| < X)=P(-X<X-Y<X)
= PR2X>Y)
= / / —dzdy = —
u2 I

Section 8.2

# 1. Note that

px(z) = 25(33: +5)
pyvly) = 5;(2y +5).

Now px(1) = 28—5, py(0) = 25—5 and p(1,0) = % Since p(1,0) # px(1)py(0), X
and Y are dependent.
# 3. By the independent of X and Y,

P(X = 1,Y=3)=P(X =1)P(Y = 3)
1212, 4
= 331G =&

PX+Y = 3)=P(X=1Y=2)+P(X=2Y=1)

= P(X=1)P(Y=2)+P(X =2)P(Y =1)

1212, 12,12 4
= 5(5)5(5) +§( )75 ( )—2—7
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# 8. Fori,j € {0,1,2,3}, the sum of the numbers in the ith row is px(7)
and the sum of the numbers in the jth row is py (7). We have that

px(0) = 0.41, px (1) = 0.4, px(2) = 0.14, px(3) = 0.01,
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py(0) = 0.41, py (1) = 0.44, py(2) = 0.14, py(3) = 0.01.

Since for all z,y € {0,1, 2,3}, p(x,y) = px(z)py(Y), X and Y are independent.

# 9. There are no independent because
= w2d =2x,0 1;
fx(z) /O y=22,0<z<
1
frlo) = [ 2de=20-p.0<y<
y
and so f(z,y) # fx () fv (y)-
« Solution of Section 9.1 to 9.3.

Section 9.1.
#1. Since

1 2
E(X) = / z(1l— x)daﬁ—i-/ z(zx —1)dr =1
0 1
and
1 2
E(X?) = / (1 — 2)dx +/ 7 (z — 1)dz = 1.5,
0 1
we have F(X?+ X)=15+1=25.
# 3. We have that
E(X?) =Var(X)+ (EX)* = 1.
Similarly, F(Y?) = E(Z?) = 1. Thus.
E[X*(Y +52)%] = E(X?)E[(Y +52)%
= E[Y?+10YZ + 2527
= E(Y?)+25E(Z*) + 10E(Y)E(Z)

= 26.



# 4. Since f(r,y) = e x 2e”%, x > 0,y > 0. we can get that X and Y

are independent exponential random variables with parameters 1 and 2. So,

and

EY? = Var(Y)+ (EY)* =

So, B(X2? +Y?) = E(X?) + E(Y?) = 2.5.

Section 9.2
# 1. (a) and (b)

Cov(X +Y,2)

are similar, we only give the proof of (a) here.

= E(X+Y—-EX+Y))(Z—-EZ)

= E[(X-EX+Y -EY)(Z-EZ)]

= E[(X-EX)(Z-EZ)+ (Y —EY)(Z - EZ))

= E[(X - EX)(Y - EY)|+E[Y - EY)(Z - EZ)]
= Cov(X,Z) + Cov(Y, Z).



