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A34 Answers to Selected Problems

3. Multinomial, n = 10, p1 = p2 = p3 = 1/3

7. fXY (x, y) = αβ exp[−αx − βy]; fx(x) = α exp[−αx], fY (y) = β exp[−βy]

9. a. fX (x) = 3(1 − x2)/4, −1 ≤ x ≤ 1, fY (y) = 3
√

1 − y/2, 0 ≤ y ≤ 1

b. fX |Y (x |y) = 1/(2
√

1 − y), fY |X (y|x) = 1/(1 − x2)

11. 1/9

13. p(0) = 1/2, p(1) = p(2) = 1/4

15. a. c = 3/2π c.
2
√

2 − 1

2
√

2

d. fY (y) = 3
2 (1 − y2), −1 ≤ y ≤ 1

fX (x) = 3
2 (1 − x2), −1 ≤ x ≤ 1

X and Y are not independent.

e. fY |X (y |x) =
√

1 − x2 − y2

π(1 − x2)

fX |Y (x |y) =
√

1 − x2 − y2

π(1 − y2)

17. b. fX (x) = 1 − |x | , −1 ≤ x ≤ 1; fY (y) = 1 − |y| , −1 ≤ y ≤ 1

c. fX |Y (x |y) = 1/(2 − 2 |y|), 1 − |y| ≤ x ≤ 1 + |y|
fY |X (y|x) = 1/(2 − 2 |x |), 1 − |x | ≤ y ≤ 1 + |x |

19. a. β/(α + β) b. β/(2α + β)

23. Binomial (m, pr)

29. h(x, y) = λµe−λx e−µy[1 + α(1 − 2e−λx)(1 − 2e−µy)]

33. a. f�|N (θ |n) = n(n + 1)θ(1 − θ)n−1

43. fS(s) = s for 0 ≤ s ≤ 1 and = 2 − s for 1 ≤ s ≤ 2

49. λe−λS/2 − λe−λS 53. 5/9

55. fXY (x, y) = (x2 + y2)−1/2, x2 + y2 ≤ 1

57. x1 = y1; x2 = −y1 + y2

61. fU V (u, v) = 1

bd
fXY

(
u − a

b
,
v − c

d

)

63. a. fU V (u, v) = 1

2
fXY

(
u + v

2
,

u − v

2

)
where U = X + Y, V = X − Y

b. fU V (u, v) = 1

2 |v| fXY ((uv)1/2, (u/v)1/2) where U = XY, V = X/Y

67. f (t) = n(n − 1)λ[exp(−(n − 1)λt) − exp(−nλt)]
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11.    5/36 + log(2)/6
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