Assignment 8

6. The following table gives p(x, v), the joint probability mass function of X and ¥; py(x), the
marginal probability mass function of X and py(v), the marginal probability mass function

of ¥.
v
x 0 1 2 3 4 5 Pxix)
2 1/36 i} i} 0 ] 0 1/36
3 0 2/36 0 0 ] 0 2736
4 1/36 0 Mia 0 1] 0 3736
5 ] 236 o 236 0 0 436
(3] 1/36 0 X360 236 0 536
7 0 236 0 236 0 M6 | 636
] 1/36 i} 236 0 2136 0 5036
9 ) 2/36 0 236 0 0 436
10 1/36 0 236 0 ] 0 3736
11 0 236 0 0 1] 0 2/36
12 1/36 0 0 0 ] 0 1/36
priv) | 636 1V36 836 636 436 236

7. p(l, 1)y =0, p(1,0) =030, pi0, 1) = 0.50, p(0, ) = 0.20.
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9. inl}‘x{x‘rzf Z2dy=2x, O0=x=1; fy{}']:f 2dx=2(1—y), O0=y=1
i

1 1
by E{X) =f xfyix)dx =f x(2x)dx =2/3;
0 0

1 1
E(Y) =f vfr(y)dy = f 2y(l1 —y)dy = 1/3.
i =0
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11, falx) = f Fye tdy=¢", x>0 fr(y) =f Sye Tdx = E_\-, 0<y=2
i

= i



8. Fori, j & {ﬂ, 1,2, 3|, the sum of the numbers in the ith row is py (i) and the sum of the

numbers in the jth row is py(j). We have that

pxi0) = 0.41, px(1) = 0.44, px(2) = 0.14, px(3) = 0.01;
pr(0) =041, pr(l) =044, pr(2) =0.14, pr(3) = 0.01.

Since forall x, v € {D, 1,2, 3]-, plx, ¥v) = py(x)py(¥), X and ¥ are independent.

11. We have that
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Fylx) = f e gy = xe™, x =0
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where the second integral is calculated by applying integration by parts twice.

flx.¥) # fx(x) fr(¥), X and ¥ are not independent.

23. Note that
o2 [ ]
fx(x}=f g{x}fif}‘}ﬂ’y=g{r}f hiy)dy,
J‘r(}'?=f gixﬁfif}‘}dx:ﬁf}‘}f glx)dx.
Mow
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Fxlx) fr(v) =§{Ijhfﬂf hiy) d_}'f glx)dx
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= fix, }'}'[ j hivigixidvdx
—D0 & —D0

- f f fx.y) dydx = £z, ).

This relation shows that X and ¥ are independent.

MNow since
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10. En!f f ce ™ dydx = | implies that c = 1 /2.
o -X

foyy 2™ iy
fry) (1/2)e* dx

(b} fyrixly) = x = |y

kj

1/2ye™™ 1
Frix(ylx) = UL L— —, X<y <X

f /e dy =

ic) By part (b), given X = x, ¥ 15 a uniform random variable over (—x, x). Therefore,
E(Y|X=x)=0and
[x — {—x)]l ¥

Var(Y|X =x) = 0 =



