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1. ��ÅCþX�©Ù¼ê�

F (x) =


0, x < 0,

a sinx, 0 ≤ x ≤ π/2,

1, x > π/2,

Ka = , P (|X| < π/6) = .

2. �ëY.�ÅCþX�VÇ�Ý¼ê�f(x) = ae−|x−1|, −∞ < x < ∞, K~

êa = , P (X > 0) = .

3. ��ÅCþX ∼ B(2, p), �ÅCþY ∼ B(3, p). eP (X ≥ 1) = 5/9, KP (Y ≥
1) = .

4. ��ÅCþX ∼ N(2, σ2), �P (2 < X < 4) = 0.3, KP (X < 0) = .

5. ��ÅCþX�VÇ�Ý¼ê�

f(x) =

ax+ b, 0 < x < 1,

0, Ù¦,

�P (X > 0.5) = 0.625, Ka = , b = , P (0.25 < X < 0.5) = .

6. ��ÅCþX ∼ N(µ, σ2),K�σ�O�,VÇP{|X − µ| < σ}( ).

A. üNO\

B. üN~�

C. �±ØC

D. O~Ø½

7. ��ÅCþX�VÇ�Ý¼ê�f(x), ©Ù¼ê�F (x), ef(−x) = f(x), Kéu

?¿¢êa, ok( ).
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5VÇØ6Ö¿SK1nÙ

A. F (−a) = 1−
∫ a
0 f(x)dx

B. F (−a) = 0.5−
∫ a
0 f(x)dx

C. F (−a) = F (a)

D. F (−a) = 2F (a)− 1

8. ��ÅCþX ∼ N(0, 1),é�½�0 < a < 1,êZα÷vP{X > Zα} = α. eP{|X| >
x} = α, Kx�u( ).

A. Zα/2

B. Z1−α/2

C. Z(1−α)/2

D. U1−α

9. 10��¬¥8����¬,2����¬.Ø�£/Ä��¬,zgÄ��,�����

�¬��. PX�Ä�gê.¦X�VÇ©Ù�©Ù¼ê.

10. Ä�N�(JL²:,/«�)�	�¤1(z©�)Ñl��©Ù,²þ¤172©,

96©±þöÓo<ê�2.3%, ¦�)�	�¤1360©�84©�m�VÇ.

11. ,<[4½«À�,ó�ü 3Ü�,þ�kü^´��ÀJ:�^�B½«,´§

C, �l�y�î­,¤I�m(ü :©¨)Ñl��©ÙN(30, 102);,�^´�¢

ú´,´§�,�é�l�, ¤I�mÑl��©ÙN(40, 42).��y±��VÇþ�

Ø´�,¯:

1. Xþ�c50©¨Ñu,AÀ=^´�?

2. Xþ�c45©¨Ñu,AÀ=^´�?

12. k90�Óa.��,�����ó��pÕá,u)�æ�VÇþ�0.01, ����

���æd�¶���?<
U
?n.���?<
��{kü«:�«´3¶�

?<
üÕó�, z<KI30�����?;,�«´3¶�?<
éÜó�,�Ó

KI90�����?.Á'�ü«���?<
�{�`�.

13. ®�lÑ.�ÅCþX�VÇ©Ù�

X 0 π/2 π 3π/2

p 0.3 0.2 0.4 0.1

¦e��ÅCþY�VÇ©Ù:

1. Y = (2X − π)2;

2. Y = cos(2X − π).
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14. ��ÅCþX�VÇ�Ý¼ê�

fX(x) =

2x/π2, 0 ≤ x ≤ π,

0, Ù¦.

¦Y = sinX �VÇ�Ý¼êfY (y).

15. ��ÅCþXÚY�pÕá,VÇ©Ù©O�

X −1 1

P{X = xi} 0.5 0.5
,

Y −1 1

P{Y = yi} 0.5 0.5

KP{X = Y } = .

16. ����Å�þ(X,Y )�©Ù¼ê�

F (x) =

1− 2−x − 2−y + 2−x−y, x ≥ 0, y ≥ 0

0, Ù¦.

KP{1 < X ≤ 2, 3 < Y ≤ 5} = .

17. ���ëY5�Å�þ(X,Y)�VÇ�Ý¼ê�

f(x, y) =

6x, 0 ≤ x ≤ y ≤ 1,

0, Ù¦,

KP{X + Y ≤ 1} = .

18. l1,2,3,4¥?���ê,P�X;2l1,...,X¥?���ê,P�Y,KP{Y = 2} =

.

19. �XÚY�ü��ÅCþ,�

P{X ≥ 0, Y ≥ 0} =
3

7
, P{X ≥ 0} = P{Y ≥ 0} =

4

7
,

KP{max(X,Y ) ≥ 0} = .

20. �²¡«�Dd­�y = 1/x9y = 0, x = 1, x = e2¤�¤,���Å�þ(X,Y )3

«�DþÑlþ!©Ù, KX�>�VÇ�Ý¼ê3x=2?��� .

21. �¥CkÓ.Ò�¥10�,Ù¥7�ù¥,3�x¥.yl�¥�Å�¥üg,zg��

¥,��Ø�£. -

X =

1, e1�g��x¥,

0, e1�g��ù¥
, Y =

1, e1�g��x¥,

0, e1�g��ù¥

1. ¦(X,Y )�éÜVÇ©Ù;
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2. O�P{X ≥ Y }.

22. ò�qM1ë�ng,±XL«ng¥Ñy�¡�gê,±YL«ng¥Ñy�¡g

ê��¡gê��ýé�.¦:

1. (X,Y )�éÜVÇ©Ù;

2. XÚY�>�VÇ©Ù;

3. 3Y = 1�^�eX�^�VÇ©Ù.

23. ����Å�þ(X,Y )�éÜVÇ�Ý¼ê�

f(x, y) =

a(R−
√
x2 + y2), x2 + y2 < R2,

0, x2 + y2 ≥ R2.

1. (½~êa;

2. O��Å:(X,Y)á3��x2 + y2 ≤ r2(r < R)S�VÇ.

24. ���Å�þ(X,Y )�éÜVÇ�Ý¼ê�

f(x, y) =
1

2π
e−(x

2+y2)/2(1 + sinx sin y),−∞ < x <∞,−∞ < y <∞,

¦X�Y�>�VÇ�Ý¼êfX(x)ÚfY (y).

25. ��Å�þ(X,Y )�éÜ©Ù¼ê�

F (x, y) = a(b+ arctan
x

2
)(c+ arctan

y

3
).

1. (½~êa,b,c;

2. XÚY´Ä�pÕá?

3. ¦(X,Y )�VÇ�Ý¼êf(x, y)Ú>�VÇ�Ý¼êfX(x), fY (y).

26. �,��3å:Õþ��<êXÑlëê�λ(λ > 0)�Ñt©Ù,z ¦�3å¥

e��VÇ�p(0 < p < 1),�¥åe��Ä�pÕá.±YL«¥åe��<ê.

1. ¦3u��kn ¦��^�e,¥åkm e��VÇ;

2. �Ñ�Å�þ(X,Y )�VÇ©Ù.

27. ®��Å�þ(X,Y )�éÜVÇ�Ý¼ê�

f(x, y) =

1, 0 < x < 1, 0 < y < 2x,

0, Ù¦

1. ¦X,Y�>�VÇ�Ý¼êfX(x), fY (y);
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2. O�P{Y ≤ 0.5|X ≤ 0.5}.

28. �X,Y´�pÕá��ÅCþ,VÇ�Ý¼ê©O�

fX(x) =

λe−λx, x > 0,

0, x ≤ 0,
, fY (y) =

µe−µy, y > 0,

0, y ≤ 0,

Ù¥λ > 0, µ > 0�~êÚ\�ÅCþ

Z =

1, X ≤ Y,

0, X > Y.

1. ¦^�VÇ�Ý¼êfX|Y (x|y);

2. ¦Z�VÇ©Ù.

29. ��Å�þ(X,Y )´��/G = {(x, y)|1 ≤ x ≤ 3, 1 ≤ y ≤ 3} þ�þ!©Ù,¦�

ÅCþU = |X − Y |�VÇ�Ý¼êfU (u).

30. ��ÅCþX,Y�pÕá,X�VÇ©Ù�

P{X = 1} = 0.3, P{X = 2} = 0.7,

Y�VÇ�Ý¼ê�f(y),¦�ÅCþU = X + Y�VÇ�Ý¼êg(u).

31. ��ÅCþXÑl«m(0, 1)þ�þ!©Ù,3X = x(0 < x < 1)�^�e,�ÅC

þYÑl«m(0, x)þ�þ!©Ù.¦

1. (X,Y )�éÜVÇ�Ý¼ê;

2. Y�VÇ�Ý¼ê;

3. P{X + Y > 1}.

32. ��Å�þ(X,Y )�éÜVÇ�Ý¼ê�

f(x, y) =

x2 + xy
3 , 0 < x < 1, 0 < y < 2,

0, Ù¦.

1. ¦X,Y�>�VÇ�Ý;

2. ¦X,Y�^�VÇ�Ý;

3. O�P{X + Y > 1}�P{Y < 0.5|X < 0.5}.

33. ��ÅCþX1, X2, X3�pÕá,�þÑlëê�λ = 1, µ = 0��Ü©Ù,=VÇ�

Ý¼ê�

f(x) =
1

π(1 + x2)
,−∞ < x <∞.
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1. ¦M = max{X1, X2, X3}ÚN = min{X1, X2, X3}�VÇ�Ý¼ê;

2. O�P{0 < M ≤ 1}ÚP{N > 1}.

34. �X3(2,5)¥þ!©Ù,éX?1ngÕá*ÿ�,¦*ÿ��u3�gê�u�u

üg�VÇ.

35. �XÑlëê´λ�Ñt©Ù,¦pk = P (X = k)����:k.

36. 3Ø�A¥,b���âf©�¤i�#âf�VÇ´pi,p1 + p2 + p3 = 1.âf�m

�©�´�pÕá�¿�k�Ó�VÇ©Ù.¦��âfüg©��¤�3�âf

�VÇ.

37. �P (X = a) = p, P (X = b) = 1− p.¦~êc, d,¦�Y = cX + d ∼ B(1, p).

38. �T´L«Æ·��K�ÅCþ,këY�VÇ�Ýf(x).Ú\T�)�¼êS(x) =

P (T ≥ x)Ú��Ç¼êλ(t) = f(t)/S(t).y²:

S(x) = exp

(
−
∫ x

0
λ(t) dt

)
.

39. �>6I38A�9A�mþ!©Ù.�>6ÏL2Ω�>{�,�Ñ�õÇ�W = 2I2

W,¦W��Ý.

40. �X´�ÅCþ,lnX ∼ N(µ, σ2).y²XkVÇ�Ý

fx(x) =
1√

2πσx
exp

(
−(lnx− µ)2

2σ2

)
, x > 0.

ù�¡XÑléê��©Ù(lognormal distribution).

41. �X,YÕá,X ∼ B(1, p), Y ∼ ε(λ),¦Z = X + Y�©Ù¼êÚVÇ�Ý.

42. �XkVÇ�Ý

f(x) =
2

π(1 + x2)
, x ≥ 0.

¦Y = lnX��Ý.

43. �a, b, c´~ê,a 6= 0,XJ�ÅCþXkVÇ�Ýf(x) = exp(ax2 + bx + c),y

²XÑl��©Ù.

44. é��1�¬��Â�YXe:l¥?�10�u�,Ãg¬Ò�Éù1�¬,g¬�

Lü�ÒáÂ.��Ù¦�¹^eã�Y­#�Â:l¥Ä�5��¬,ù5�Ãg¬

Ò�É,kg¬�áÂ.��¬�g¬Ç´10%,O�:

(a) 1�gu��¬��É�VÇ,

(b) I��1�gu��VÇ,

6



5VÇØ6Ö¿SK1nÙ

(c) 1�gu��¬â��É�VÇ,

(d) �¬��É�VÇ.

45. ��^7~��ÎêÑlÑt©Ù

pk =
λk

k!
e−λ, k = 0, 1, ..., λ´�~ê,

z�ÎÈz¤~�VÇ´p(> 0).XJÎUÄÈz¤~´�pÕá�,¦�^7~

km^���~�VÇ.

46. �:�Å/á3¥%3�:,�»�R��±þ.¦á:î�I�VÇ�Ý.

47. ���mkn÷���Ó�ÀæI,Ù¥�k�÷´�m�.ü�æ)�\�m�Á

ã�Ñ�m.

(a) 1��æ)´ÃPÁ�,¦§�Ñ�m�Á�gêX�©Ù,

(b) 1��æ)´kPÁ�,¦§�Ñ�m�Á�gêY�©Ù,

(c) O�P (X < Y ), P (X > Y ).

48. �XkVÇ�Ýf(x) = cx/π2, x ∈ (0, π).¦Y = sinX��Ý.

49. �X,YÕá,©OÑl��©ÙB(n, p)ÚB(m, p).

(a) O�^�VÇP (X = k|X + Y = n), k = 0, 1, ..., n,

(b) �Ñ^�X + Y = ne,X�©Ù.

50. �X ∼ U(0, 6π),¦Y = R cosX�VÇ�Ý.

51. ¦Íözm�2minuÑ�g]m��,Í�ö3Â���&Ò���S��Ê3õ

��mâU±0.95�VÇÂ���.

52. (1) �ëY¼ê÷vf(x+y) = f(x)+f(y), x, y > 0,Kk~êa¦�f(x) = ax, x ≥
0,

(2) XJëY¼êg(x)÷vg(x + y) = g(x)g(y), x, y > 0,Kk~êb¦�g(x) =

ebx, x ≥ 0.

53. �(X,Y )kéÜ©Ù

F (x, y) =

(1− e−2x)(1− e−y), x, y ≥ 0,

0, Ù¦.

y²:k31���D = {(x, y)|x, y > 0}¥�ëY¼êf(x, y)¦�é?Û(a, b) ∈
D,

P (x ≤ a, y ≤ b) =

∫ a

−∞

∫ b

−∞
f(x, y)dxdy.
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54. éuþK¥��Å�þ(X,Y ),O�FX(x) = P (X ≤ x), FY (y) = P (Y ≤ y),y

²:X,YÕá.

55. ��Å�þ(X1, X2, ..., Xτ )Ñlõ�©Ù

P (X1 = k1, X2 = k2, ..., Xτ = kτ ) =
n!

k1!k2!...kτ !
pk11 p

k2
2 ...p

kτ
τ ,

Ù¥ki ≥ 0,
∑τ

i=1 ki = n.é1 ≤ k ≤ τ ,¦Y = X1 +X2 + ...+Xk�VÇ©Ù.

56. �lÑ�Å�þ(X,Y )kXe�VÇ©Ù.

X 1 2 3 4 5

1 0.06 0.05 0.04 0.01 0.02

2 0.05 0.10 0.10 0.05 0.03

3 0.07 0.05 0.01 0.02 0.02

4 0.05 0.02 0.01 0.01 0.03

5 0.05 0.06 0.05 0.02 0.02

(a) ¦X,Y�>�©Ù,

(b) ¦U = max(X,Y )�©Ù,

(c) ¦V = min(X,Y )�©Ù,

(d) O�P (X = 2|Y = 3).

57. �(X,Y )kéÜ�Ýf(x, y), a, b´�"~ê,c´~ê,®�aX + bY = c�^�

e,(X,Y )kéÜ�Ýí?

58. XJX´ëY.�ÅCþ,Y´lÑ.�ÅCþ,XÚYÕá,Ké?Û~êc, P (X =

Y + c) = 0.

59. y²:X1, X2, ..., Xn�pÕá�¿©7�^�´é?Û(x1, x2, ..., xn),k

F (x1, x2, ..., xn) = F1(x1)F2(x2)...Fn(xn).

60. �a´~ê,(X,Y)kéÜ�Ý

f(x, y) =

ax2y, x2 < y < 1,

0, Ù¦.

¦X,Y�>��Ý,y²X,YØÕá.

61. ��ÅCþX,YÑ���-1,1,÷v

P (X = 1) = 1/2, P (Y = 1|X = 1) = P (Y = −1|X = −1) = 1/3.
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(a) ¦(X,Y )�éÜ©Ù,

(b) ¦t��§t2 +Xt+ Y = 0k¢��VÇ.

62. ��Å�þ(X,Y )�éÜ�Ý�

f(x, y) =

C(R−
√
x2 + y2), x2 + y2 ≤ R2

0, Ù¦.

(a) ¦~êC,

(b) �R = 2�,�Å�þ(X,Y )á3±�:��%,±r = 1��»�«�S�VÇ

´õ�?

63. �A1, A2, ..., An´Á�S���¯�|,pi = P (Ai),éÁ�S?1ngÕá­EÁ�

�, ^XiL«Aiu)�gê,i = 1, 2, ..., n.y²:�ÅCþX1, X2, ..., XnØ´�pÕ

á�.

64. �X3(0,1)þþ!©Ù,®�X = x�,Y3(x,1)¥þ!©Ù.¦^��Ýf
Y |X (y|x).

65. ��ÅCþX,YÕá,XkVÇ�Ý¼êf(x),YklÑ©Ù

P (Y = ai) = pi > 0, i = 1, 2, ...,

y²:ea1, a2, ...ÑØ�0,KZ = XYk�Ý¼ê

h(z) =

∞∑
i=1

pi
|ai|

f

(
z

ai

)
,

ek,�ai = 0,KXYvkVÇ�Ý¼ê.

66. X,YÑ´ëY.�ÅCþ,(X,Y )´ëY.�Å�þí?X + Y´ëY.�ÅCþ

í?

67. XJ�Å�þ(X,Y )kXe�VÇ©Ù:

P (X = i, Y = 1/i) = c, i = 1, 2, ..., 8.

(½~êc,¿¦X,Y�VÇ©Ù.

68. �X,YÕáÓ©Ù,y²:

P (a < min(X,Y ) ≤ b) = P 2(X > a)− P 2(X > b).

69. �(X,Y )3ý�

D =
{

(x, y) :
(x+ y)2

8
+

(x− y)2

2
≤ 1
}

Sþ!©Ù,¦éÜ�Ý.
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70. ��Å�þ(X,Y )kéÜ�Ý

f(x, y) =

a(6− x− y), 0 < x < 2, 2 < y < 4,

0, Ù¦.

¦a; P (X ≤ 1, Y ≤ 3); P (X + Y ≤ 1.5); P (X + Y ≤ 4).

71. �X,YÕá,X ∼ ε(λ), Y ∼ ε(µ),O�P (X > Y ).

72. �X,YÕá,X ∼ ε(λ), Y ∼ ε(µ). ¦min(X,Y ), max(X,Y )�VÇ�Ý.

73. �(X,Y )kéÜ�Ý

f(x, y) =

e−x, 0 < y < x,

0, Ù¦.

¦X,Y�>��Ý.

74. �(X,Y )kéÜ�Ý

f(x, y) =

1, |y| < x, x ∈ (0, 1),

0, Ù¦.

¦^��Ýf
Y |X (y|x), f

X|Y (x|y).

75. (X,Y )kéÜ�Ýf(x)g(y), (U, V )kéÜ�Ý

p(u, v) =

 1
αf(u)g(v), u ≥ v,

0, u < v.

(a)¦U, V�>��Ý, (b)y²α = P (X ≥ Y ).

76. �X,YÕá,�Ñ3(0,1)þþ!©Ù,O�Z = X + Y�VÇ�Ý.

77. �p ∈ (0, 1), 0 < α < (1− p)/p.XJ��[Ìkn��¯�VÇ

px =

αpn, n ≥ 1,

1− αp/(1− p), n = 0.

�I?Úå?�Ñ)´��U�,¦��[Ìkk�I¯�VÇ.

78. �X3(0,1)þþ!©Ù,®�X = x�,Y3(x,1)¥þ!©Ù.¦(X,Y)�éÜ�Ýf(x, y)ÚY�

>��ÝfY (y).
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79. ��&Ákn(> 0)���,b�z���&Á�Æ·´�pÕá��ÑÑlëê

´β��ê©Ù.

(a)¦ùn�&Á¥Æ·���@^Á�Æ·�VÇ©Ù,

(b)¦ùn�&Á¥Æ·���@^Á�Æ·�VÇ©Ù.

80. �(X,Y )kéÜ�Ýf(x, y), U = aX + bY, V = cX + dY,Ù¥�~êa, b, c, d¦�

Ý


A ≡

(
a b

c d

)
÷�,K(U, V )kéÜ�Ý

g(u, v) =
1

|det(A)|
f(x, y),Ù¥

(
x

y

)
= A−1

(
u

v

)
.
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