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ÎÒL

IA(x) 8Ü A�«5¼ê, IA(x) = 1,� x ∈ A; IA(x) = 0,� x /∈ A

B(n, p) ��©Ù, 0 < p < 1

P (λ) ëê� λ�Ñt©Ù

U(a, b) «m (a, b) (−∞ < a < b <∞)þ�þ!©Ù, VÇ�Ý¼ê

f(x) = 1
(b−a)I(a < x < b)

N(µ, σ2) þ�� µ, ��� σ2���©Ù

Exp(λ) �ê©Ù, þ�� 1/λ. VÇ�Ý¼ê�

f(x) = λe−λxI(0 < x <∞)



1�Ù ¯��VÇ

1. �Ñe��ÅÁ�����m:

(1) �ÅÄ� 10 rØ¬, P¹[¥kO�Å�rê.

(2) ÚO,�Ö¥<M�Ø�iê.

(3) Ó�� n qM1, *	I �þ��ê.

(4) ±�:��%�ü �S�ÅÄ��:.

2. �k A, B, C n�¯�, Á^8Ü$�L«e�¯�.

(1) �k B u). (2) A, B u), � C Øu).

(3) ����¯�u). (4) ��ü�¯�u).

(5) =kü�¯�u). (6) �õ��¯�u).

(7) �õü�¯�u).

3. � X ��ÅCþ, Ù���m [0, 2], P¯� A = {1/2 < x ≤ 1}, B = {1/4 < x ≤
3/2}, �Ñe��¯�
(1) AB (2) A ∪B (3) AB (4) A B.

4. y²: e A,B�ü¯�, K

(1) A+B = A+ (B −A), m>ü¯�p½.

(2) A+B = (A−B) + (B −A) +AB, m>n¯�p½.

5. Ár?¿ n�¯� A1, · · · , An�ÚL«� n�p½¯��Ú.

6. �â=I,/«Ø¬N��á��: IfÑ´çú« (AB)�<êÓN�<ê�'~

� 5%, I�´çú«��f�fÚú« (AB̄) �'~� 7.9%, I�´fÚú«
�

f�çú« (ĀB)�'~� 8.9%, IfÑ´fÚú« (ĀB̄) �'~� 79.2%. Á¯ù

�N�á�´ÄkØ?

7. �«ç¦iZ5KXe: zÜç¦�±l 1 - 33 ¥Ø­E�?À 7�êi, mø�d

~øÅ3 1 - 33 ¥mÑ 7 �Ä�ÒÚ 1 �AOÒ (þØ­E). ç¦ÒèXJ�Ä�
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Ò�Üéþ (ØOgS), ���ø; éþ 6 �Ä�ÒÚAOÒ, ���ø; éþ 6 �Ä

�Ò, �n�ø; éþ 5 �Ä�ÒÚAOÒ, �o�ø. Á©O¦�!�!n!o�ø

�¼øVÇ.

8. �ÄþKç¦iZ���C«: mø�ªØC, zÜç¦�Wü�Ø­E�Òè, X

Jùü�ÒèÑy3Ä�Ò¥=�¥ø. ¯d�¥ø�VÇ´õ�? XJzÜç¦�

±Wn�ØÓ�Òè, ¥ø�VÇq´õ�?

9. �m��S4k 6 ÓÆ, Ù¥��k 2�<)F3Ó���°�VÇ.

10. yÝ�nqþ!�f, Á¦TÐküqÑy�Ó:ê�VÇ.

11. Ýf¥�k 10�©OIkÒè 1, 2, · · · , 10��¥, l¥�ÅÄ� 3�¥. Áék�

£ÚÃ�£ü«Ä��ª©O¦

(1) n�¥�ÒèÑØ�u 7�VÇ.

(2) ¥þ���Òè� 7�VÇ.

12. ∗�k n�<�Å/��r,1�ü� N �� þ, Á¦e�¯��VÇ:

(1) ?Û<Ñvk��.

(2) z<Tk����.

(3) 'u¥
é¡�ü�� ��k���X.

13. �Ä���g�§ x2 +Bx+C = 0, Ù¥ B,C ©O´ò�qþ!�fë�ügk�

Ñy�:ê. ¦T�§k¢��VÇÚk­��VÇ.

14. ∗���qþ!M1 2n+ 1g, Á¦�¡Ñy�gêõu�¡�VÇ.

15. `Ý� n + 1qþ!M1, ¯Ý� nqþ!M1. Á¦`��¡'¯��¡õù�¯

��VÇ.

16. ∗�ü�Ùä�ÙE�Ó, zÙ�ÛÑ�©Ñ�K. y3ü<�Ñ 500�Ù], ¯k�

½XkI��½�ÛêÒ¼��ÜÙ�. �ÙÆ3¥å��ä
, d�1��Ùä�

II�mÛâU¼�, 1��Ùä�II� nÛâU¼�, ¯d�AXÛy©Ù�â

'�Ün.

17. I��
�y�f��¥, \¡XJ�fU
I��I�Ú�ö�n|'m¥�ë

Yü|, Ò�¼��)ø7. �f�±ÀJ'm�^S�: I�–�ö–I�, ½ö�

ö–I�–�ö. ®��ö'I���Ð. �
O\¼�ø7�Å¬, �fATÀJ=

�^S?
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18. `¯üÀÃ?1®	¥ü�'m, ®�3zÛ¥`��VÇ� 0.6, ¯��VÇ� 0.4.

'm�æ^nÛü��½ÊÛn��, ¯=�«'m�Ýé`�k|?

19. �Å 20�¢¥��e>F3.�(1��)þ5 8 ¦�. >F3z��ÑÊ, �z 

¦�3z�lm´��U�, ¦vkü ¦�3Ó��lm�VÇ.

20. ,´ú�ð��k 11�Ê�Õ, d©uÕm���þ�k 8¶¦�. b�z<3�Õ

(©uÕØ	) e��VÇ�Ó. Á¦e��¯��VÇ:

(1) 8<3ØÓ��Õe�.

(2) 8<3Ó��Õe�.

(3) 8<¥Tk3<3ª:Õe�.

21. 3�«V�fÆ�¥, 
[Ýüq�f, XJÙÚ´ 7½ 11, K
[I; XJÙÚ´ 2,

3½ö 12, 
[Ñ; e´Ù¦(J�ÒUY
, ��
[Ñ½öI��. O�
[I�

VÇ.

22. �nqM1, ®�Ù¥k�qÑy
�¡, ¦��Ñy�q�¡�VÇ.

23. �n��f, ®�¤�n�êÑØ�Ó, ¦¹k 1:�VÇ.

24. Ý�üq�f, ¯��k��´ 6�VÇ´õ�? eùü�¡Ø��, ¦��k��

´ 6�VÇ.

25. 3,��«, 60%�[ÌPkð�, 30%�[ÌPk��, 
 20%�[ÌQkð�q

k��, �ÅÀ���[Ì, ¦d[Ì½kð�½k���Ø´üöÑk�VÇ.

26. `Ú¯ü<Ó�Õá/�ÂÓ�8I. b�`�¥8I�VÇ´ 0.7, ¯�¥8I�V

Ç´ 0.4. ®�Tk��f��¥8I, ¦§´`�¥�VÇ.

27. éun�¯� A,B,C, e

P (AB|C) = P (A|C)P (B|C)

¤á, K¡ A � B 'u C ^�Õá. e®� A � B 'u C � C̄ ^�Õá, �

P (C) = 0.5, P (A|C) = P (B|C) = 0.9, P (A|C̄) = 0.2, P (B|C̄) = 0.1, Á¦ P (A),

P (B), P (AB)¿y² A� B ØÕá.

28. y² P (A|B) = P (A|B)¤á�¿©7�^�´ P (AB) = P (A)P (B). Áéd(Ø�

Ñ�*�)º.

29. XJ B �u)¦� A��Uu), @o A�u)´Ä¦� B ��Uu)?
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30. ¦e��XÚU�~ó��VÇ, Ù¥µã¥�i1�L��, i1�Ó�eIØÓ

�Ñ´Ó�«��, �´C�3ØÓ� �þ, A,B,C,Da��U�~ó��VÇ

©O� pA, pB, pC , pD.

(1)
A B C

(2)

B

C

A

(3)

B1

C1

A1

C2

A2

B2

(4)

D1 B

C

A

D2

(5)∗

C

A2

A1

B2

B1

31. k 4��c?I), 6��c?å), 6��c?I)�þ���, �
¦3�ÅÀ�

��Æ)�5O��?Õá, 3ù���I�Ñyõ���c?å)?

32. �'Å:À��ÚlÂá�VÇ´ 0.008, ¦� 25�ÚlÓ�m»�, Âá'Å�V

Ç.
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33. éÓ�8I?1ngÕá�Â, 1�!�!ng�Â�·¥Ç©O� 0.5, 0.6Ú 0.8,

Á¦:

(1)3ùng�Â¥, TÐk�g�¥�VÇ.

(2)3ùng�Â¥, ���¥�g�VÇ.

34. �¯� A1, · · · , An�pÕá, P P (Ai) = pi > 0, i = 1, 2, · · ·n, b�
∑n

i=1 pi = 1. ¦

(1) ù
¯���k��Øu)�VÇ.

(2) ù
¯�þØu)�VÇ.

(3) ù
¯�TÐu)���VÇ.

35. b�,�[)��z�¤ì±VÇ 0.7�±��Ñ�, ±VÇ 0.3I?�ÚNÁ. ²N

Á��¤ì±VÇ 0.8�±Ñ�, ±VÇ 0.2�½�ØÜ�¬ØUÑ�. b�T�)

�
 n (n > 2)�¤ì (��)�L§�pÕá). Á¦e�¯��VÇ:

(1) �ÜUÑ�.

(2) Tkü�ØUÑ�.

(3) ��kü�ØUÑ�.

36. ��Â�1Wì, � 100�, l¥�Å/Ä� 3�?1ÿÁ (� 3�Wì�ÿÁ�pÕ

á), XJ 3�¥?¿��ÑÚØX, Òáý�Âù1Wì. ���ÑÚØX�Wì²

ÿÁ�Ñ�VÇ� 0.95, 
��ÑÚX�Wì²ÿÁ�Ø@�ØX�VÇ� 0.01. X

Jù 100�Wì¥k 4�´ÑÚØX�. ¯ù1Wì��Â�VÇ´õ�?

37. k`!¯ü���, `�¥k 5�x¥ 2�ç¥, ¯�¥k 4�x¥ 5�ç¥. kl

`�¥?�ü¥�\¯�, ,�2l¯�¥?��¥, ¦d¥´x¥�VÇ.

38. ,ó��1�!�!nÒ�m)�Ó�«�¬, �þ�Óo�þ� 1/2, 1/3, 1/6, g

¬Ç©O� 1%, 1%Ú 2%. ylT��¬¥�ÅÄ����¬

(1) ¦T�¬´g¬�VÇ.

(2) euyT�¬´g¬, ¦§´�Ò�m)��VÇ.

39. �ò¥�,ÀJKko��Y, Ù¥�k��´�(�. ,�)�U��=�´�(

�, ��U´Ïß��. b�d�)���(�Y�VÇ� p , 
�3Ø��Y��

¹�´�Å/ÀJ���Y. XJ®�¦�é
ù�K, ¯¦(¢���(�Y�V

Ç´õ�?

40. �k5gn�/«��)�¶L� 50°, n�/«©Ok 10 , 15Ú 25°, Ù¥å)

��¶L©O� 3°, 7°Ú 5°, y�Å/À��/«, lT/«��¶L¥k�Ä

Ñ 2°.
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(1) ¦kÄ�� 1°´å)�¶L�VÇ.

(2) ®��Ä�� 1°´I)�¶L, ¦kÄ�� 1°´å)�¶L�VÇ.

41. Ck m (m > 3)�x¥Ú n�ç¥�-f¥���¥, �Ø�´�oôÚ�¥. �

ßÿ§´�oôÚ, �Å/l-¥¹Ñü�¥, (JÑ���´x¥, Á¦���¥

´x¥�VÇ.

42. b��¯_�<ÏLu�U��äÑ5�VÇ� 0.98, 
�~<²u��Ø��k¯

_�VÇ� 0.05, �,¢½¯_�¾Ç� 0.05. ylT¢½Ø¬¥�ÅÄÑ�<?1

u�, XJÙ��ä�¯_�ö, ¦T<(¢�k¯_�VÇ.

43. Ý¥knqM1, �q´V�¡�M1, ,	üq´��¡M1 (Ù¥�q´þ!�

M1, �q´�¡ÑyVÇ� 75%�Øþ!M1). �lùnqM1¥�ÅÀ��q

���, §Ñy�¡. ¯§´V�¡M1�VÇ´õ�?

44. b½,«¾ÿ3+N¥��ÿÇ� 10%. 3uÿ�, �ÿöÚØ�ÿö�uÿÑ�5

�VÇ©O� 0.95Ú 0.01 .

(a) yk,<�ÿÑ¥�5�A, T<(��ÿö�VÇ´õ�?

(b)∗ T<qÕá/�
�guÿ, uÿ(J�,´�5, ¯3üguÿþ¥�5��

¹e, T<(��ÿö�VÇ´õ�?

O�Å�[K

45. l«m [0, 1] ¥?�ü�ê, dnØO��düê�È�u 1
4 �VÇ�

1
4 + 1

2 ln 2,

Á|^d(Ø�VÇ�ÚO½Â, ÏLO�Å�[é ln 2?1�O, '��[gê

n = 1000, 5000, 10000, 100000��¢S��Ø�, lù�'�¥\´Ä�±3Ø��

�[gê�mïá��'X?

46. (BuffonÁ�) ²¡þykm�� d ��ål²1�, �²¡þ?¿Ý���Ý�

l (l < d) ��, dnØO����²1����VÇ� 2l
πd , Á|^d(Ø�VÇ�Ú

O½Â, ÏLO�Å�[é π?1�O.
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1�Ù �ÅCþ9Ù©Ù

1. ��-fCkm�x¥Ú n�ç¥, Ã�£/Ä� r�¥ (r ≤ m + n), PÄ��x

¥��ê� X , Á¦ X �VÇ©Ù.

2. ����dn�Ü��¤, b��Ü��G��pÕá, 3��$=L§¥�Ü�I

�N��VÇ©O� 0.10, 0.20, 0.30. - X L«Ó�I�N��Ü�ê. Á¦ X �

©ÙÆÚ��k��Ü�I�N��VÇ.

3. �f¥k a�x¥, b�ç¥. yØ�£/zgl�f¥�Ñ�¥, ���Ñç¥�

�, �d�®²�Ñ
 ξ�x¥, ¦ ξ�VÇ©Ù.

4. ò���fë�üg, ± ξL«�Ñ���ê, ¦ ξ�VÇ©Ù.

5. ��Ã�·¥Ç� p, yÙØä/��8I�Â, b��g�Â�pÕá.

(1) ± ξL«1�g·¥8I¤I�gê, ¦ ξ�VÇ©Ù.

(2) ± ξr L«1 rg·¥8I¤I�gê, ¦ ξr �VÇ©Ù.

(3) ���Â
 ng, �1 ng�Â´·¥�, ± ηL«ù ng�Â¥·¥�gê, ¦

η�VÇ©Ù.

6. Ó��üqþ!�f����Ñy�� 6:��, ¦¤�gê ξ�VÇ©Ù.

7. ,À,ÑÖÜÚOÀ�4��Uê X 9ÙVÇ©ÙXe:

X 1 2 3 4

P 0.34 0.25 0.25 0.16

ÁO� X �©Ù¼ê, P (X ≤ 3), P (X > 1), P (1 < X ≤ 4)Ú P (X = 2).
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8. Á(½e� p(x)UÄ¤�VÇ©Ù

(1) p(x) =
1

3
, x = 0, 1, 2, 3.

(2) p(x) =
x− 5

10
, x = 0, 5, 10, 15.

(3) p(x) =
1

x(x+ 1)
, x = 1, 2, · · · .

(4) p(x) =

∫ x+1

x
f(u)du, x = 0, 1, · · · , Ù¥

∫ ∞
0

f(u)du = 1.

9. � F1(x) � F2(x) ©O��ÅCþ X1 � X2 �©Ù¼ê. �¦ F (x) = aF1(x) +

bF2(x) + c´,��ÅCþ�©Ù¼ê, 3e��½��|ê�¥��

(A) a =
3

5
, b = −2

5
, c =

4

5
. (B) a = 1, b = 1, c = −1.

(C) a =
1

4
, b =

3

4
, c = 0. (D) a =

2

3
, b =

2

3
, c =

1

3
.

10. b½ X Ñlëê� nÚ p���©Ù, = X ∼ B(n, p). 3eã�/y²� k��l

0� n�, P (X = k)k´üN4O, ,�üN4~, ����: k÷v:

(1) 3 (n+ 1)p´�ê��/, k�u (n+ 1)p− 1½ö (n+ 1)p.

(2) 3 (n+ 1)p´��ê��/, k÷v (n+ 1)p− 1 < k < (n+ 1)p.

11. � X ∼ B(2, p), Y ∼ B(3, p), e P (X ≥ 1) =
5

9
. Á¦ P (Y ≥ 1).

12. �&Á�Î�êÑlëê� λ�Ñt©Ù, 
z�ÎÈz¤rÁ�VÇ� p, Á¦�

�&Á�)m����VÇ.

13. b½ X Ñlëê λ�Ñt©Ù, y²� iO\�, P (X = i)k´üN4O, ,�üN

4~, � i�Ø�Lλ����ê���Ù���.

14. k��a��Õ, zUk�þ�ð�ÏL, �3�U�,ã�mSð�¯�u)Ç�

0.001. e,U�Tã�mSk 1000ýð�ÏL, ¯u)¯��gêØ�u 2�VÇ

´õ�?

15. Ê�úi��ý½Ê��<k 5%�<�ªØ5�¦Ê�, Ïd¦���ü´éu�

�UNB 50����Ê�ýÈ 52Ü¦, ¯z�Ñy�À�Ñk ��VÇ´õ�?

16. ∗� ξ���K�ê���ÅCþ, Áy²§ÑlAÛ©Ù�¿©7�^�´, é?¿

�K�êmÚ nk

P (ξ = m+ n|ξ ≥ n) = P (ξ = m).
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17. Á(½e��ª¥�~ê c,¦ù
¼ê¤�VÇ�Ý¼ê:

(1) f(x) = ce−|x|,−∞ < x <∞.

(2) f(x) =

{
c|x− a|, b ≤ x ≤ d

0, Ù¦.

(3) f(x) =

{ c√
1− x2

, |x| < 1

0, Ù¦.

(4) f(x) =

{
cx2e−x

2/α, x > 0, α > 0

0, x ≤ 0.

18. ��ÅCþ X ��Ý¼ê�

f(x) =

{
c(4x− 2x2), 0 < x < 2

0, Ù¦.

(1) ¦~ê c.

(2) ¦ P (1/2 < X < 3/2).

19. ��ÅCþ X �3 (0, 1)¥��, Ù\È©Ù¼ê F (x)÷v: é?¿ 0 < a < b < 1,

F (b)− F (a)=� b− ak'. Áy² X Ñl (0, 1)þ�þ!©Ù.

20. ��ÅCþ ξÑlëê� 1��ê©Ù, ¦�§

4x2 + 4ξx+ ξ + 2 = 0

k¢��VÇ.

21. (1) ��ÅCþ ξ ∼ N(0, 1), Á¦ P (ξ < 2), P (|ξ| ≤ 2).

(2) ��ÅCþ ξ ∼ N(µ, σ2), Á¦ P (|ξ − µ| ≤ σ), P (|ξ − µ| ≤ 2σ).

(3) ��ÅCþ ξ ∼ N(3, 4), Á¦ P (2 < ξ ≤ 5), P (ξ > 3), ¿(½~ê c ¦�

P (|ξ − c| < c) = 0.01.

22. ��ÅCþ ξ ∼ N(60, 9),Á¦©: x1, x2, x3,¦� ξá3 (−∞, x1), (x1, x2), (x2, x3),

(x3,∞) S�VÇ�'� 3 : 2 : 2 : 3.
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23. ∗� ξ�����ëY.�ÅCþ, Áy²§Ñl�ê©Ù�¿©7�^�´: é?¿

t > 0Ú x > 0, k

P (ξ ≤ t+ x|ξ > t) = P (ξ ≤ x).

24. ∗e©Ù¼ê F (x)��Ý¼ê f(x)÷v�©�§:

df

dx
=

(x− a)f(x)

b0 + b1x+ b2x2

K¡ F (x)� Pearson.©Ù. y²��©Ù9 Γ©Ùþ� Pearson.©Ù.

25. ��ÅCþ ξ�VÇ©ÙÆ�

ξ −2 −1 0 1 3

P
1

5

1

6

1

5

1

15

11

30

Á¦�ÅCþ η = ξ2�VÇ©ÙÆ.

26. ����»Ñl«m (0, 1)þ�þ!©Ù, ¦��¡È��Ý¼ê.

27. ��ÅCþ X Ñl (0, 1)þ�þ!©Ù.

(1) ¦ Y = eX �VÇ�Ý.

(2) ¦ Y = −2 lnX�VÇ�Ý¼ê.

28. ��ÅCþ X �VÇ�Ý¼ê�

f(x) =

{ 2x

π2
, 0 < x < π

0, Ù¦.

¦ Y = sinX �VÇ�Ý¼ê.

29. ��ÅCþξÑlëê� 2��ê©Ù, Á¦ η = 1− e−2ξ �VÇ�Ý¼ê.

30. ��ÅCþ ξ ∼ N(µ, σ2), Á¦ η = eξ �VÇ�Ý¼ê.

31. 3>¬þSC
4�§�ì, Ùw«§Ý�Ø�´�ÅCþ. 3¦^L§¥, ��kü

�§�ìw«�§ÝØ$u�.§Ý t0, >¬Òä>. ± E L«¯�“>¬ä>”, 


T(1) ≤ T(2) ≤ T(3) ≤ T(4)� 4�§�ìw«�U4O^Sü��§Ý�, K¯� E �

u (ÀJÙ�)

(A) {T(1) ≥ t0}. (B) {T(2) ≥ t0}.
(C) {T(3) ≥ t0}. (D) {T(4) ≥ t0}.
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32. � P (X ≥ 0, Y ≥ 0) =
3

8
, P (X ≥ 0) = P (Y ≥ 0) =

1

2
. ¦ P

(
max(X,Y ) ≥ 0

)
.

33. 3���¥Ck n�¥, Ù¥k n1 �ù¥Ú n2 �x¥, � n1 + n2 ≤ n, yl¥?¿

�Ñ r�¥ (r ≤ min{n1, n2}),��Ñ�ù¥ê�X,�Ñ�x¥ê� Y,Á¦ (X,Y )

�éÜ©Ù9Ù>S©Ù.

34. ��ÅCþX � Y �pÕá, eL�Ñ
���ÅCþ (X,Y )�éÜ©Ù9'uX

Ú'u Y �>�©Ù¥�Ü©ê�, ÁòÙ{ê�W\L¥��x?.

```````````̀

X
Y

x1

x2

P{Y = yj} = p·j

y1 y2 y3 P{X = xi} = pi·

1
8

1
8

1
6 1

35. ��Å�þ (X,Y, Z)�VÇ�Ý¼ê�

f(x, y, z) =

{ 1

8π3
(1− sinx sin y sin z), 0 ≤ x, y, z ≤ 2π

0, Ù¦.

y² X,Y, Z üüÕá�Ø�pÕá.

36. ��ÅCþ (X,Y )�éÜVÇ�Ý¼ê�

f(x, y) =

{
ke−(3x+4y), x > 0, y > 0

0, Ù¦.

(1) ¦~ê k.

(2) ¦ (X,Y )�éÜ©Ù¼ê F (x, y).

(3) ¦ P (0 < X ≤ 1, 0 < Y ≤ 2).

37. ��ÅCþ X,Y �éÜVÇ�Ý¼ê�:

f(x, y) =

{
4xy, 0 < x < 1, 0 < y < 1

0, Ù¦.
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Á¦: (1) X � Y �>�VÇ�Ý¼ê.

(2) X = 0.4� Y �^�VÇ�Ý¼ê.

(3) P (ξ < η), P (ξ = η), 9 P (0 < ξ < 0.5, 0.25 < η < 1).

38. ���ëY�ÅCþ (X,Y )�éÜVÇ�Ý¼ê�

p(x, y) =

{ 21
4 x

2y, x2 ≤ y ≤ 1

0, Ù¦.

¦^�VÇ P (Y ≥ 0.75|X = 0.5).

39. ��ÅCþ X Ñl (1, 2)þ�þ!©Ù, 3 X = x�^�e, �ÅCþ Y �^�©

Ù´ëê� x��ê©Ù, y²: XY Ñlëê� 1��ê©Ù.

40. l�BÀ�ý (�52Ü)¥?� 13Üý, ± ξ PÙ¥�ç;Üê, η PÙ¥�ù;Ü

ê. Á¦

(1) (ξ, η)�éÜVÇ©Ù¼ê.

(2) ®��Ñ�ý¥�k 1Üç;, ¦d� η�^�VÇ©Ù.

41. �,��å:Õþ�<ê X Ñlëê� λ (λ > 0)�Ñt©Ù, z ¦�3¥åe�

�VÇ� p (0 < p < 1), �¥åe��Ä�pÕá. ± Y L«¥åe��<ê, ¦

(1) 3u��k n�¦��^�e, ¥åkm�<e��VÇ.

(2) ���ÅCþ (X,Y )�VÇ©Ù.

42. ��ÅCþ Y Ñlëê� λ = 1��ê©Ù, ½Â�ÅCþ Xk, k = 1, 2 Xe

Xk =

{
0, Y ≤ k

1, Y > k

¦ X1� X2�éÜVÇ©Ù¼ê.

43. � ξ, η�kVÇ©ÙÆ

ξ −1 0 1

P 0.25 0.5 0.25

η 0 1

P 0.5 0.5

®� P (ξη = 0) = 1. Á¦:

(1) (ξ, η)�éÜVÇ¼ê.

(2) (ξ + η, ξ − η)�éÜVÇ¼ê.

(3) Z = max(ξ, η)�VÇ©Ù¼ê.

12



44. ���lÑ.�ÅCþ (X,Y )�éÜ©Ù�:

PPPPPP

PX
Y 1 2 3

1 0.15 0.05 0.20

2 0.11 0.07 0.22

3 0.07 0.04 0.09

(1) ¦ ξ = max(X,Y )�VÇ©Ù.

(2) ¦ η = min(X,Y )�VÇ©Ù.

(3) ¦ (ξ, η)�éÜVÇ©Ù.

45. ��ÅCþ ξÚ η�éÜ©Ù´��/ G = {(x, y) : 1 ≤ x ≤ 3, 1 ≤ y ≤ 3}þ�þ!
©Ù, Á¦�ÅCþ ζ = |ξ − η|�VÇ�Ý f(z).

46. � X � Y �éÜ�Ý¼ê�

f(x, y) =

{
e−(x+y), x > 0, y > 0

0, Ù¦.

Á¦ U = (X + Y )/2Ú V = Y −X VÇ�Ý¼ê.

47. � (X,Y )�VÇ�Ý¼ê�

f(x, y) =

{ 1
2(x+ y)e−(x+y), x > 0, y > 0

0, Ù¦.

(1) X � Y ´ÄÕá?

(2) ¦ Z = X + Y �VÇ�Ý¼ê.

48. ∗ ��ÅCþ X �VÇ�Ý¼ê� f(x) = 3(x− 1)2I(1,2)(x), Ù¥

I(1,2)(x) =

{
1, 1 < x < 2

0, Ù¦.

�ÅCþ Y �VÇ¼ê´

P (Y = −1) = 1/6, P (Y = 0) = 1/3, P (Y = 1) = 1/2,

13



¿� X � Y Õá. � Z = X + Y , ¯ Z ´Ä�ëY�ÅCþ? e´, ��ÑVÇ�

Ý¼ê; eÄ, �`²nd.

49. ��ÅCþ X � Y �pÕá, Á3±e�¹e¦ Z = X + Y ��Ý¼ê:

(1) X ∼ U(0, 1), Y ∼ U(0, 1).

(2) X ∼ U(0, 1), Y ∼ Exp(1).

50. ��ÅCþ X � Y �pÕá, ÑÑl (θ − 1/2, θ + 1/2)þ�þ!©Ù, Áy X − Y
�©Ù� θÃ'.

51. ∗��ÅCþ X1, · · · , Xn �pÕá, � Xi ∼ Exp(λi), P X(1) = min(X1, · · · , Xn).

Áy²

(1) X(1) ∼ Exp(λ1 + · · ·+ λn).

(2) P (Xi = X(1)) = λi/(λ1 + · · ·+ λn).

52. ��ÅCþ X � Y �pÕá, �þÑlëê� 1��ê©Ù,

(1) ¦ U = X + Y � V = X/(X + Y )�éÜVÇ�Ý¼ê.

(2) ±þ� U Ú V Õáí?

53. b��ÅCþ X Ú Y �éÜVÇ�Ý¼ê�

f(x, y) =

{
c(2x+ y), 2 < x < 6, 0 < y < 5

0, Ù¦.

¦

(1) ~ê c.

(2) X Ú Y �>��Ý¼ê.

(3) P (3 < X < 4, Y > 2).

(4) P (X + Y > 4).

(5) X Ú Y ´ÄÕá?

54. �X1, X2, X3, X4´5g��oNN(0, 22)�{ü�Å��, - T = a(X1 − 2X2)
2 +

b(3X3 − 4X4)
2. Á¦ a, b¦ÚOþ T Ñl χ2©Ù.

55. � X1, X2, · · · , X9�ÕáÓ©Ù����ÅCþ, P

Y1 =
1

6
(X1 + · · ·+X6), Y2 =

1

3
(X7 +X8 +X9), S2 =

1

2

9∑
i=7

(Xi − Y2)2.
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Á¦ Z =

√
2(Y1 − Y2)

S
�©Ù.

56. � X1, X2, · · · , X15´ÕáÓ©Ù��ÅCþ, Ñl��©Ù N(0, 22). Á¦

Y =
X2

1 + · · ·+X2
10

2(X2
11 + · · ·+X2

15)

�VÇ©Ù.
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1nÙ �ÅCþ�êiA�

1. e¡�Ñ
n��ÅCþ ξ1, ξ2, ξ3�VÇ©Ù

ξ1 0 10 20 30

P 1/4 1/4 1/4 1/4

ξ2 0 10 20 30

P 1/8 1/8 3/8 3/8

ξ3 0 30

P 1/2 1/2

Á©O¦ ξ1, ξ2, ξ3�êÆÏ".

2. �lÑ.�ÅCþ X �VÇ¼ê�

P

(
X = (−1)k

2k

k

)
=

1

2k
, k = 1, 2, · · · ,

¯ X ´ÄkêÆÏ"?

3. ^U²¡,«Ô¬�­þ (§è=NN�3��®�¥) , Ô¬�­þ�1�!2�!

· · ·!10��VÇ´��U�. ykn|§è (ü : �) : (A) 1, 2, 2, 5, 10. (B) 1, 2,

3, 4, 10. (C) 1, 1, 2, 5, 10. ¡���±¦^�|§è. ÁO�¦^=�|§è�¤I

�²þ§èê��.

4. ∗� ξ����K�ê���ÅCþ, y²:

Eξ =

∞∑
n=1

P (ξ ≥ n) =

∞∑
n=0

P (ξ > n).

5. ©O¦Ñle�VÇ�Ý¼ê��ÅCþ�êÆÏ":

(1) f(x) =
1

2a
exp

{
−|x− b|

a

}
, −∞ < x <∞,Ù¥ëê a > 0,−∞ < b <∞.

(2) f(x) =


x, 0 < x ≤ 1;

2− x, 1 < x < 2;

0, Ù¦.
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(3) f(x) =

{ 2

π
cos2 x, |x| < π

2
;

0, |x| ≥ π

2
.

6. k N �<, z�<ÑògC�lf�\Ó���f¥, ²¿©·Ü�, z<2�Ål

¥À��º. ¦À¥gClf�<ê�Ï".

7. ��k 300�x¥Ú 100�ç¥, y3òù 400�¥�Å©� 200�Ýf¥, z�Ý

f�ü�¥. P X �Tk��ç¥�x¥�Ýfê8, ¦ EX.

8. � ξÑlëê� λ��ê©Ù, ÁO�Ù¥ êm±9 E|ξ −m|.

9. ∗� ξkVÇ�Ý¼ê f(x), - h(a) = E|ξ − a|. y²� a�u ξ�¥ êm�, h(a)

���� (5: ù´¥ ê���­�5�).

10. ,´ú�ð�3�å 100úp�`¯ü¢�m1¨. XJú�ð�Ñ�æ/:�`¢

�ålÑl (0, 100)þ�þ!©Ù, y3`¢, ¯¢Ú`¯ü¢m´��¥:�k�

�?�Õ. k<ïÆòùn�?�Õ©OU�3ål`¢ 25úp, 50úp9 75úp

?ò�k�, \7¤ù�ïÆí? ��o?

11. ®�©f�$Ä�Ý V Ñlê�d%�©Ù, ÙVÇ�Ý�

f(x) =


4x2

a3
√
π

exp (−x
2

a2
) , x > 0

0, x ≤ 0,

Ù¥ a > 0´~ê, Á¦©f�²þ�ÝÚ²þÄU (©f��þ�m).

12. b�IS½|zcé·I,«Ñ��¬�I¦þ X (ü : ë)Ñl«m (2000, 4000)

þ�þ!©Ù. �zÈÑû¬ 1ë, ��I[��	® 3��, �´e�ÈØÑ
ïÈ

3ó¥¥, KzëIs��¤ 1��. ¯�|�õ�À
, âU¦I[ÉÃ��?

13. ,ó�)��g¾�» D (ü : f�)Ñl [9.9, 10.1]þ�þ!©Ù, Á¦g¾�L

¡È S Úg¾­þW �êÆÏ" (�g�'­� 7.8 g/cm3).

14. ∗��ÅCþ ξäkVÇ�Ý¼ê:

f(x) =
1

π(1 + x2)
,

¦ E[min(|ξ|, 1)].

15. Á¦11K¥�ÅCþ ξ1, ξ2, ξ3���.
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16. Á¦1 5K¥��ÅCþ���.

17. ,6Y)��þz��¬ØÜ��VÇ� p (0 < p < 1), ��¬Ü��Ä�pÕá,

�Ñy��ØÜ��¬�=ÊÅu?. �1�gÊÅ�®)�
 X ��¬. ¦ X �

êÆÏ"Ú��.

18. �ûA²�,«û¬, z±?À�êþ X ���éT«û¬�I¦þ Y ´�pÕ

á��ÅCþ, �ÑÑl«m [10, 20]þ�þ!©Ù. ûAzÈÑ��û¬��|d

1000�. eI¦þ�L?Àþ, ûA�lÙ¦ûANJøA, ù�z�û¬¼|d�

500�. ÁO�dûA²�T«û¬z±¤�|d�Ï"�.

19. ���lÑ.�ÅCþ (X,Y )�éÜ©Ù�:

PPPPPP

PX
Y 0 1 2 3 4 5

0 0.01 0.05 0.12 0.02 0 0.01

1 0.02 0 0.01 0.05 0.02 0.02

2 0 0.05 0.1 0 0.3 0.05

3 0.01 0 0.02 0.01 0.03 0.1

(1) ¦ X, Y �êÆÏ"���.

(2) ¦ X + Y, X − Y, XY �êÆÏ"���.

(3) ¦ X � Y �m������'Xê.

(4) ¦ E(X2|Y = 1).

20. ��ÅCþ ξ � η Õá, é?Û�½��K�ê k ≤ m, 3e���/e©O¦

P (ξ = k | ξ + η = m)9 E(ξ | ξ + η = m).

(1) ξ� ηÑlÑt©Ù, ëê©O� λ� µ.

(2) ξ� ηÑÑl��©Ù B(n, p).

(3) ξ� ηÑÑlëê� p�AÛ©Ù.

21. ∗��ÅCþ ξ� ηÕá, �Ñl�Ó�©Ù. Á3±e��/¦ E(ξ | ξ + η = z).

(1) ξ�lÑ.�ÅCþ.

(2) ξ�ëY.�ÅCþ.
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22. ���lÑ.�ÅCþ (ξ, η) �é

Ü©ÙXmL, Á�y ξ � η Ø�

', � ξ� η�ØÕá.

PPPPPP

Pξ
η −1 0 1

−1 1/8 1/8 1/8

0 1/8 0 1/8

1 1/8 1/8 1/8

23. 3�� a��ãþ?�ü: AÚ B, Á¦�ã AB �Ý�êÆÏ".

24. ����ÅCþ (X,Y )�VÇ�Ý¼ê�

f(x, y) =

{
1, |y| ≤ x, 0 ≤ x ≤ 1

0, Ù¦.

¦: (1) fX(x), fY (y); (2) EX, EY, V ar(X), V ar(Y ); (3) Cov(X, Y).

25. �ü��ÅCþ X!Y �pÕá, �ÑÑlþ�� 0, ��� 0.5���©Ù, ¦�Å

Cþ |X − Y |���.

26. �ü�þ!�f, ± ξ L«1���f�Ñ�:ê, η L«ü��f¤�Ñ�:ê¥

����.

(1) ¦ ξ, η�êÆÏ"���.

(2) ¦ Cov(ξ, η).

27. ��ÅCþ ξ, η�pÕá, äk�Ó©Ù N(µ, σ2). � α, β �ü�~ê.

(1) ¦ Cov(αξ + βη, αξ − βη).

(2) � α, β �Û��, αξ + βη� αξ − βη�pÕá.

28. Ý]|Ü´òo]�U�½'~©�u�«Ý], ±©ÑÚü$ºx, ¤¢ºxÏ~

±��5Ýþ. yb�,ü«Ý]�£�Ç X,Y Ñ´�ÅCþ, Ý]�ºx (=�

�)� V ar(X) = V ar(Y ) = σ2. b� ρXY = −0.5, =ü«Ý]¥K�'. PÝ]|

Ü¥ü«Ý]�'~©O� π Ú 1− π, KÝ]|Ü�£�Ç� Z = πX + (1− π)Y .

(1) Áy²TÝ]|Ü Z �ºx�uò¤k]�Ý]uÙ¥���ºx.

(2) ¦¦�Ý]|Üºx���©�'~ π.

29. � (X,Y )Ñl����©Ù, �k V ar(X) = σ21, V ar(Y ) = σ22. y²� a2 = σ21/σ
2
2

��ÅCþW = X − aY � V = X + aY �pÕá.

30. ����Å�þ (ξ, η)�VÇ�Ý�

f(x, y) =
1

2
[ϕ1(x, y) + ϕ2(x, y)]
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Ù¥ ϕ1(x, y)!ϕ2(x, y)©O´���� N(µ1, µ2, σ
2
1, σ

2
2, ρ)� N(µ1, µ2, σ

2
1, σ

2
2,−ρ)

�VÇ�Ý¼ê, Ù¥ 0 < ρ < 1

(1) Á©OO� ξ, η�>�©Ù.

(2) ÁO� ξ, η�m��'Xê.

(3) Á(½ ξ, η�m´ÄÕá?

31. ��ÅCþ (ξ, η)Ñl«� A = {(x, y) : |x|+ |y| ≤ 1}¥�þ!©Ù.

(1) ¦ Cov(ξ, η).

(2) ξ� η´ÄÕá?

32. ��ÅCþ (X,Y )�VÇ�Ý¼ê�

f(x, y) =

{ 1

4
(1 + xy), |x| < 1, |y| < 1

0, Ù¦,

¦y X � Y ØÕá� X2� Y 2�pÕá.

33. b����ÅCþ (X,Y )ÑlÝ/ G = {(x, y) | 0 ≤ x ≤ 2, 0 ≤ y ≤ 1}þ�þ!©
Ù. P

U =

{
0, e X ≤ Y

1, e X > Y
V =

{
0, e X ≤ 2Y

1, e X > 2Y.

(1) ¦ U Ú V �éÜ©Ù.

(2) ¦ U Ú V ��'Xê.

34. � A,B´ü��Å¯�, � P (A) = 1/4, P (B|A) = 1/3, P (A|B) = 1/2, -

X =

{
1, eAu)

0, eAØu),
Y =

{
1, eBu)

0, eBØu),

Á¦ (1) ���ÅCþ (X,Y )�VÇ©Ù, (2) X � Y ��'Xê.

35. ��ÅCþ X1, X2, · · · , X2n �pÕá (n ≥ 2), �Ñl��©Ù N(µ, σ2), Ù¥

σ > 0, ½Â

Y =

n∑
i=1

(Xi +Xn+i − 2X)2

Ù¥ X =
1

2n

2n∑
i=1

Xi.Á¦ Y �êÆÏ" E(Y ).
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36. ∗� ξ1, ξ2, · · · , ξn���!ÕáÓ©Ù��ÅCþ, y²� 1 ≤ k ≤ n�

E

(
ξ1 + · · ·+ ξk
ξ1 + · · ·+ ξn

)
=
k

n
.

37. ��ÅCþ X!Y �Ï"©O� −2Ú 2, ��©O� 1Ú 4, �'Xê� −0.5, Á�

â�'ÈÅØ�ª�O P{|X + Y | ≥ 6}.

38. ,�xúiõc�ÚO]�L², 3¢�r¥��¢�rÓ 20%, ± X L«�ÅÄ�

100�¢�r¥Ï����xúi¢��rê. ¦��¢�rØ�u 14r�Øõu

30r�VÇ�Cq�.

39. ,>fO�ÅÌÅk 100�ªà, z�ªàk 15%��U?us�G�, e�ªà�

¦^�Ä´�pÕá�, Á¦��k 15�ªà�s�VÇ.

40. ,êezU�� 400¶��, �z ����¤� (�)Ñl (300, 1500)þ�þ!©

Ù, �����¤�´�pÕá�. Á¦

(1) TêezU�²þE��.

(2) TêezU�E��3²þE�� ±400�S�VÇ.

41. (1) ��E,�XÚd 100��pÕáå�^�Ü�¤|¤. 3��$1Ïmz�Ü

����VÇ� 0.10. �
¦��XÚå�^, ��7Lk 85�Ü��~ó�, ¦�

�XÚå�^�VÇ.

(2) ��E,�XÚd n��pÕáå�^�Ü�¤|¤, �7L��k 80%�Ü�

ó�âU¦��XÚ�~ó�. z�Ü����5� 0.90. ¯ n���õ�âU¦X

Ú���5Ø$u 0.95?

42. �)��)���¬¤��C, z��­þ´�Å�.b½z�²þ­ 50Z�, IO

�� 5Z�. e^��1­þ� 5ë�ð�«$, Á|^¥%4�½nO�zý��

õ�±Cõ��, âU�æØ�1�VÇ�u 0.977?

43. ��"��­þÑ´�ÅCþ, §��pÕá, �Ñl�Ó�©Ù, ÙêÆÏ"�

0.5kg, IO�� 0.1kg, ¯ 5000�"��o­þ�L 2510kg�VÇ´õ�?

44. ,«O�Å3?1\{�, �éz�\ê?1��. �zg���Ø��pÕá�Ñ

l (−0.5, 0.5)þ�þ!©Ù.

(1) ey�?1 1500g\{$�, ¦Ø�oÚ�ýé��L 15�VÇ.

(2) e��yØ�oÚ�ýé�Ø�L 10�VÇØ�u0.90, �õ�U?1õ�g\

{$�?
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45. ?1 1000gÕá­EÁ�, zgÁ�¥¯� Au)�VÇ� 0.25. Á¯U± 95%�

rº�y 1000gÁ�¥¯� Au)�ªÇ�VÇ��Ø�Lõ�? d�Au)�g

ê3�o��S?

46. �,)��þ|Cz��¬��mÑl�ê©Ù, ²þI� 10©¨, ���¬�|C

�m´�pÕá�.

(1) Á¦|C 100��¬I� 15��� 20���VÇ.

(2) �yk 95%��U5, ¯ 16��S�õ�±|Cõ���¬.

47. �[k 500m���À,�zm��Ck�� 2kw (Z�)��N. em�Ç� 80%,

I�õ� kw�>åâUk 99%��U5�ykv
�>å¦^�NÅ.

48. �N�,¢½<�¥�áëÇ p, ÕáN�
 n �<, Ù¥ n0 �<Äë. y^ª

Çn0/n5�O p. ¯��I�N�õ�<, âU± 95%�rº�yØ�Ø�L 0.01?

(J«: p(1− p) ≤ 1/4)
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1oÙ ëê�O

1. �Å/� 8�¹l�, ÿ�§���»� (±mmO)

74.001, 74.005, 74.003, 74.000, 73.908, 74.006, 74.002.

Á¦oNþ� µÚ�� σ2�Ý�O�, ¿¦���� S2.

2. �oN X �VÇ©ÙXmL, Ù¥ p > 0���

ëê. yldoN¥ÄÑ���þ� n�{ü�

Å��, Ù¥ 1Ñy
 n1 g, 2Ñy
 n2 g, 3

Ñy
 n3g. Á¦ p1, p2�Ý�O.

X 1 2 3

P p1 p2 1− p1 − p2

3. � X1, · · · , Xn´oN X ���{ü�Å��, Á¦3 X äke�VÇ©Ù�ëê θ

�Ý�O.

(1) p(x; θ) =
1

θ
, x = 0, 1, 2, · · · , θ − 1, Ù¥ θ (��ê)´��ëê.

(2) p(x; θ, n) =

(
n

x

)
θx(1− θ)n−x, x = 0, 1, · · · , n.

(3) p(x; θ) = (x− 1)θ2(1− θ)x−2, x = 2, 3, · · · ; 0 < θ < 1.

(4) p(x; θ) = − 1

ln(1− θ)
θx

x
, x = 1, 2 · · · .

(5) p(x; θ) =
θx

x!
e−θ, x = 0, 1, 2, · · · .

4. � X1, · · · , Xn´oN X ���{ü�Å��, Á¦3 X äke�VÇ�Ý�ëê θ

�Ý�O.

(1) f(x; θ) =

{ 2

θ2
(θ − x), 0 < x < θ

0 Ù¦.

(2) f(x; θ) =

{
(θ + 1)xθ, 0 < x < 1, θ > 0

0 Ù¦.
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(3) f(x; θ) =

{ √
θx
√
θ−1 0 < x < 1, θ > 0

0 Ù¦.

(4) f(x; θ) =

{
θcθx−(θ+1) x > c (c > 0®�), θ > 1

0 Ù¦.

5. oN X �VÇ�Ý¼ê�

f(x) =

{ 4x2

θ3
√
π
e−

x2

θ2 , x ≥ 0

0 Ù¦ .

� X1, X2, · · · , Xn´�goN X �{ü�Å��.

(1) ¦ θ�Ý�Oþ θ̂.

(2) ¦ θ̂���.

6. (1) �X1, X2, · · · , Xn´5goNX �����, �X Ñlëê� λ�Ñt©Ù. ¦

P (X = 0)�4�q,�O.

(2) eLÚO
,c´Û 122���
ÊcSduö��ØÚå�î­¯��¹, Ù

¥ rL«���
,ÊcSÚåî­¯��gê, sL«��
<ê. b���
d

uö��Ø3ÊcS¤Úå�î­¯��gêÑlÑt©Ù. ¦����
3ÊcS

�Úåî­¯��VÇ p�4�q,�O.

r 0 1 2 3 4 5 ≥ 6

s 44 42 21 9 4 2 0

7. Á¦1 3K��/eëê�4�q,�O.

8. Á¦1 4K��/eëê�4�q,�O.

9. <N¥,�ÄÏ�/�kn«, ©O´ AA,Aa, aa, z�<�ÄÏ.��U�ùn«

/���. �oN¥TÄÏ�ÄÏ.VÇ©ÙÆXeL, Ù¥ θ > 0���ëê. yl

oN¥�ÅÄ� n�<, Ù¥ n1 �<äkÄÏ. AA, n2 �<� Aa, n3 �<� aa.

Á¦ θ�4�q,�O.

ÄÏ. AA Aa aa

VÇ θ2 2θ(1− θ) (1− θ)2
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10. �oN�VÇ�Ý¼êXe, Á¦��ëê�4�q,�O:

(1) f(x; θ) =
1

2θ
e−|x|/θ, −∞ < x <∞, θ > 0.

(2) f(x; θ) =

 1, θ − 1/2 < x < θ + 1/2

0, Ù§.

(3) f(x; θ1, θ2) =


1

θ2 − θ1
, θ1 < x < θ2

0, Ù§.

11. �X1, · · · , Xn´Äg��oNN(µ, σ2)�{ü�Å��,Ù¥−∞ < µ < +∞, σ2 >
0 ���ëê. ¦ θ = P (X ≥ 2)�4�q,�O.

12. �oN�êÆÏ"� µ, X1, · · · , Xn ´5goN X ���. b� a1, · · · , an ´?¿
~ê, �

∑n
i=1 ai 6= 0. �y

∑n
i=1 aiXi/

∑n
i=1 ai´ µ�Ã �Oþ.

13. � X1, · · · , Xn´5goN X �����, EX = µ, V ar(X) = σ2.

(1) (½~ê c¦� c
∑n−1

i=1 (Xi+1 −Xi)
2� σ2�Ã �O.

(2) PX, S2©O´��þ�Ú����. (½~ê c¦X
2 − cS2´ µ2�Ã �O.

14. �lþ�� µ, ��� σ2 �oN¥, ©OÄ�Nþ� n1, n2 �ü�Õá��. �

X1, X2©O´ü���þ�. Áy²éu?¿~ê a, Y = aX1 + (1− a)X2´ µ�

Ã �O, ¿(½~ê a¦ Y �������.

15. �k k �¤ì, 1 i �¤ìÿþ�IO�� σi, i = 1, · · · , k. ^ù
¤ìÕá/

é,�Ônþ θ �ÿ�g, ©O�� X1, X2, · · · , Xk. �¤ìÑvkXÚØ�, =

EXi = θ, i = 1, · · · , k. ¯ a1, · · · , ak A�Û��U¦ θ̂ =
∑k

i=1 aiXi �O θ�, θ̂´

Ã �, ¿� V ar(θ̂)��?

16. � X1, · · · , Xn ´Ägþ!©Ù U(θ, cθ))�{ü�Å��, Ù¥ c > 1�~ê, θ > 0

���ëê.

(1) Á¦ θ�4�q,�O.

(2) Á¦ θ�Ý�O, ¿�yÙ´ÄäkÃ 5.

17. � X1, · · · , Xn�leãAÛ©Ù¥ÄÑ�{ü�Å��,

P (X = k) = p(1− p)k−1, k = 0, 1, 2, · · · , 0 < p < 1,

©O¦Ñ p−1Ú p−2�Ã �O.
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18. b�X1 2K, ¿b½ p2 = 2p1 = 2p. P p�Ý�O� p̂, y½Â

p̂1 =
n1
n
, p̂2 =

n2
2n
, p̂3 =

1

3
(1− n3

n
).

Á�y§��Ã 5¿(½Ûö�����.

19. ��¥k N �þ!M1, Ù¥ θ �´ÊÏ�M1, Ù{ N − θ �ü¡Ñ´�¡.

yl�¥�Å¹Ñ��r§ë�üg, Pe(J, �´Øw§áu=«M1, q

r§�£�¥, Xd­E n g. XJ�Ñ 0, 1, 2 g�¡�gê©O´ n0, n1, n2 g

(n0 + n1 + n2 = n), Á©O^Ý�O{Ú4�q,{ùü«�{�O�¥ÊÏM1ê

θ.

20. ∗� X1, · · · , Xn´loN X ¥ÄÑ�{ü�Å��, ®� X ÑlVÇ�Ý¼ê

f(x) =

{ 1

σ
e−

x−θ
σ x > θ

0 Ù§,

Ù¥ σ > 0��®�~ê, 
 θ´��ëê

(1) Á¦ θ�Ý�O θ̂1Ú4�q,�O θ̂2.

(2) �y θ̂1, θ̂2�Ã 5. XJØ´Ã �{, \´Ä�±òÙ?��� θ�Ã �O
∼
θ1,

∼
θ2?

(3) '�
∼
θ1�

∼
θ2Ûö�` (=����)©

21. �,«�Ö� 9��¬�ZH�m (±��O)©O�

6.0, 5.7, 5.8, 6.5, 7.0, 6.3, 5.6, 6.1, 5.0.

�ZH�mÑl��©Ù N(µ, σ2), Á3e�ü«^�e©O¦ µ� 95%�&«m:

(1) σ2 = 0.62, (2) σ2��.

22. lgÄ�0Å¥�ÅÄ 12�0, ÿ���²þ�� 10.092, ��IO� S = 0.2575.

�z�0­Ñl��©Ù, 3e�ü«�¹e¦oNþ� µ� 95%�&«m:

(1) oN�� σ2 = 0.04. (2) oN�� σ2��.

23. ,ûAzU�Ý]|dÇ´��ÅCþ, §Ñl��©Ù. y�Å�Ñ
ÊU�|d

Ç: −0.2, 0.1, 0.8, 0.6, 0.9, Á3e�b�e¦²þ|dÇ� 95%�&«m:

(1) |dÇ���� 0.1. (2) |dÇ�����.

24. b� 0.50, 1.25, 0.80, 2.00´5goN X �{ü�Å���. ®� Y = lnX Ñl�

�©Ù N(µ, 1).
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(1) ¦ X �êÆÏ" EX (P EX � b ).

(2) ¦ µ��&Ý� 95%��&«m.

(3) |^þã(J¦ b��&Ý� 95%��&«m.

25. �,«>f+�¦^Æ·Ñl��©Ù, l¥�ÅÄ� 15�?1u�, �²þÆ·�

1950��, ��IO�� 300��. Á± 95%���5�O�1>f+²þ¦^Æ

·��&«m.

26. �Å/�,«�� 9u�Á�, ¦����Ý���IO� = 11 (m/s), ����Ý

Ñl��©Ù N(µ, σ2), ¦���Ýþ�� σ� 95%�&«m.

27. �1"���Ý X ∼ N(µ, σ2), lù1"�¥�Å/Ä� 10�, ÿ��Ý�©O�

(ü : mm): 49.5, 50.4, 49.7, 51.1, 49.4, 49.7, 50.8, 49.9, 50.3, 50.0. 3e�^�e¦

ù1"��ÝoN�� σ2� 95%�&«m.

(1) µ = 50mm. (2) µ��.

28. b�^Åì�C°í�­þÑl��©Ù.yl)��þ�Å/Ä�10�, ÿ�Ù­

þ� (ü : �) : 501.5, 500.7, 492.0, 504.7, 483.0, 512.8, 504.0, 490.3, 486.0, 520.0.

Á3e�^�e¦oN���0.95��&«m.

(1) µ = 500g. (2) µ��.

29. ykü«¬ý�hÖ, �Å/l`¬ýÄÑ 10��¬, l¯¬ýÄÑ 9��¬, ÿ�

ÙZH�m (ü : ��)�:

`¬ý : 5.7, 6.1, 5.5, 6.9, 5.6, 6.2, 5.3, 5.7, 5.7, 5.8.

¯¬ý : 6.0, 5.7, 5.8, 6.5, 7.0, 6.3, 5.6, 6.1, 5.0.

�ùü«¬ýhÖ�ZH�m©OÑl N(µ1, σ
2
1), N(µ2, σ

2
2). Á3e�b�e¦

µ1 − µ2� 95%�&«m.

(1) σ1 = 0.65h, σ2 = 0.6h. (2) σ21 = σ22 ��.

30. ïÄü«�N-�»�í?ì�-�Ç. �üöÑÑl��©Ù, ¿�®�-�Ç�

IO�þCq/� 0.05cm/s, ���Nþ� n1 = n2 = 20. �-�Ç���þ�©O

� x1 = 18cm/s, x2 = 24cm/s, �ü��Õá. ¦-�ÇoNþ�� µ1 − µ2 ��&
Y²� 95%��&«m.

31. ykü1��, �Å/l A1��¥Ä� 4�, l B 1��¥Ä� 5�, ÿ�Ù>{

(ü : î0)�:

A1��: 0.143, 0.142, 0.143, 0.137
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B1��: 0.140, 0.142, 0.136, 0.138 0.140

�ùü1���>{©OÑl N(µ1, σ
2
1), N(µ2, σ

2
2)��pÕá. Á3e�b�e¦

µ1 − µ2� 95%�&«m.

(1) σ21 = 8× 10−6, σ22 = 6× 10−6. (2) σ21 = σ22 ��.

32. �üz�
`!¯�gÕá/^�Ó��{é,«àÜÔ�¹Åþ�� 10gÿþ,

©O¦�ÿþ������� 0.5419� 0.6065. �ÿþ�oN©OÑl N(µ1, σ
2
1),

N(µ2, σ
2
2). Á¦��' σ21/σ

2
2 � 95%�&«m.

33. 3�1ÀÔ¥, �ÅÄ� 100�Ñ5u�, uyÙ¥k 10�g¬, Á¦ù1ÀÔg¬

Ç� 95%�&«m.

34. ,Æ�Oy|��g�.��i¹Ä, �d�
)Æ)éT¹Ä�|±§Ý. �Å/

é 100¶Æ)?1
N�, Ù¥k 78¶|±ö. ePT�Æ)¥|±ù�¹Ä�<

ê'~� p, ¿�T�Æ)êv
õ.

(1) ¦ p��&Y²� 95%��&«m.

(2) e�'% p�e� (=��kõ�z©'�Æ)|±ù�¹Ä), ¦Ñd�&e

�(α = 0.05).

35. ∗� X1, · · · , Xn´ÄgoN X �{ü�Å��, X äkVÇ�Ý¼ê

f(x) =

{
e−(x−θ), x ≥ θ;

0, x < θ.

y²: ��X(1)− θ��¦ θ«m�O�Í¶Cþ, Ù¥X(1) = min(X1, · · · , Xn). ¿

âd¦Ñ θ� 1− α�&e�.

36. ∗� X1, · · · , Xn´ÄgoN X �{ü�Å��, X äkVÇ�Ý¼ê

f(x) =

{
1/θ, 0 < x < θ;

0, Ù¦.

Á¦ θ� 1− α�&e� (J«: |^max(X1, · · · , Xn)/θ��Í¶Cþ).
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1ÊÙ b�u�

1. �� X1, · · · , Xn�ÄgoN N(µ, 1)���, �ÄXeb�u�¯K

H0 : µ = 2 ←→ H1 : µ = 3,

eu��áý��W = {X ≥ 2.6}

(1) � n = 20�¦u��üa�Ø�VÇ.

(2) XJ�¦�u��1�a�Ø�VÇ β ≤ 0.01, n��A�õ�?

(3) y²: � n→ +∞�, α→ 0, β → 0. Ù¥ α��1�a�Ø�VÇ.

2. �oN�þ!©Ù U(0, θ), X1, · · · , Xn´�|��. �Äu�¯K

H0 : θ ≥ 3 ←→ H1 : θ < 3,

áý���W = {X(n) = max{X1, · · · , Xn} ≤ 2.5},
(1) ¦du��õ�¼êÚu�Y².

(2) �¦u�Y²�� 0.05 , ��þ n��A�õ�?

3. ��� X1, · · · , XnÄgëê� λ�Ñt©ÙoN, éu�¯K

H0 : λ =
1

2
←→ H1 : λ 6= 1

2

�u��áý�� {(X1, · · · , Xn) :
10∑
i=1

Xi ≤ 1 ½ ≥ 10}

(1) ¦du�3 λ = 0.25, 0.5, 1?�õ�¼ê�, ¿¦ÑTu��Y².

(2) ¦�1�a�Ø�VÇ93 λ = 0.25, 0.75?�1�a�Ø�VÇ.

4. �â�Ï]�©Û, g5rÝÑl��©Ù. 8ÿ�8¬g)�Ñg�rÝ©O�

48.5, 49.0, 53.5, 49.5, 56.0, 52.5

UÄ@�ÙrÝ�þ�� 52.0 (α = 0.05)?
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5. �¦�«���²þ¦^Æ·Ø�$u 1000��, )�öl�1ù«��¥�Å

Ä� 25 �, ÿ�ÙÆ·�²þ�� 950 ��. ®�T«���Æ·ÑlIO��

σ = 100�����©Ù. Á3wÍ5Y² α = 0.05eu�ù1��´ÄÜ�.

6. ,ó�)� 10î0�>{, �â± ¤)�>{�¢S�¹, �±@�Ù>{�Ñl

��©Ù, IO�� 0.1. y�ÅÄ� 10�>{, ÿ�{�� 9.9, 10.1, 10.2, 9.7, 9.9,

9.9, 10, 10.5, 10.1, 10.2. ¯lù
��·�UÄ@�T�)��>{�²þ�� 10

î0 (α = 0.05)?

7. ^DÚó²\ó�,«YJ-Þ¥z´�)� C�¹þ²þ� 19Î�, yæ^�«

#�\óó², Áã~�3\óL§¥é�)� C�»�, Ä�
 16´-Þ, ÿ��

)� C�¹þ(ü : Î�)�:

23, 20.5, 21, 20, 22.5, 19, 20, 23, 20.5, 18.8, 20, 19.5, 22, 18, 23, 22.

®�YJ-Þ¥�)� C�¹þÑl��©Ù. 3������¹e, ¯#ó²e�

)��¹þ´Ä'Îó²k¤Jp (α = 0.01)?

8. �ÅÄ�,� 25¶Æ)�êÆ�Á¤1, �²þ©ê� 82©, ��IO�� 8, ®�

�c?�êÆ¤1Ñl��©Ù�²þ©ê� 87©, Á¯3wÍ5Y² α = 0.05e,

UÄ@�T��êÆ²þ¤1� 87©?

9. ,Åì�EÑ5��FþÝ� 5cm. 8�
)Åì5U´ÄûÐ, �ÅÄ� 10¬�

F���, ÿ�²þþÝ� 5.3cm, IO�� 0.3cm, Á©O3 0.05, 0.01�wÍ5Y

²eu�Åì´Äó�ûÐ.

10. �
�	 A, B ü«�
á��F�5, ^§���
 10V
, Ù¥zV
�ü�


©O^ AÚ B ü«á��� (�!m�ü�
�Å/æ^ A½ B). 10�I¯ÁB

ù 10V
������¹XeL¤«(êi�L��§Ý), ¯´Ä�±@�ùü«

á��F�5ÃwÍ5�É (α = 0.05)?

I¯ 1 2 3 4 5 6 7 8 9 10

A 13.2 8.2 10.9 14.3 10.7 6.6 9.5 10.8 8.8 13.3

B 14.0 8.8 11.2 14.2 11.8 6.4 9.8 11.3 9.3 13.6

11. ��±~��Ì�8��è{èWÜ(¡, ë\ÙÔö����±¦�
ö²þ~�

N­ 8kg±þ. �u�T\D´Ä�&, N�<
�ÅN�
 9¶ë\ö, ��¦�
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Ôöc��N­êâXe (ü : kg):

Ôöc 104.5 94.0 104.7 96.4 91.6 90.9 92.0 99.9 109.7

Ôö� 94.2 86.6 97.5 91.7 82.6 83.8 81.3 92.2 101.0

yb�Ôöc�<�N­þÑl��©Ù. ¯3 0.05�wÍ5Y²e, ´Ä�±@�

TèWÜ�\D´�&�?

12. 3þK¥, XJÔöc��êâ´éü|<ÿ��, ¿b�Ôöc��<�N­Ñl

���Ó���©Ù, ¯3 0.05�wÍ5Y²e, ´Ä�±@�TèWÜ�\D´�

&�?

13. C���Ü��±æ^ØÓ��{, y3'%�´=�«�{��Ç�p. y3lü

«ØÓ�C��{¥�Ä� 12��¬, P¹�g�C��m (ü : ©¨)Xe:

`�{ 30 34 34 35 34 28 34 26 31 31 38 26

¯�{ 26 32 22 26 31 28 30 22 31 26 32 29

b�üoN���oN, �����. ¯ùü«�{�C��mkÃwÍØÓ

(α = 0.05)?

14. ,�m)�Ôj, )���'�­½. 8l�¬¥�ÅÄ� 10�u�Ùòäå, �ê

âXe (ü : kg):

288.8, 294.7, 300.2, 286.6, 290.3, 280.1, 296.4, 295.4, 290.2, 289.2.

b�Ôj�òäåÑl��©Ù, ¯´Ä�±�&T�m)��Ôj�òäå���

´ 16 (α = 0.05)?

15. ,�Á�¦¤1�IO�� 12. yl�Á¤1ü¥?¿Ä� 15°, O����IO

�� 16 , ��Á¤1Ñl��©Ù, ¯dg�Á�IO�´ÄÎÜ�¦ (α = 0.05)?

16. �

)`!¯�è��óó]Y², ©Ol�è���ÅÄ�eZ¶�óN�, �

Xeêâ(ü : �):

`è�: 750, 1060, 750, 1820, 1140, 1050, 1000

¯è�: 1000, 1900, 900, 1800, 1200, 1700, 1950, 1200

��è��óó]©OÑl��©Ù, 
oNÕá�þ���þ��. Á�â±þê

â�ä: üè��óó]���´Ä��? `è��ó²þó]´Ä$u¯è��ó

²þó] (α = 0.05)?
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17. �ã�)��,«[ã|êÑl��©Ù, ��� 1.44. yl�1�¬¥�ÅÄ� 16

Ã?1|êÿþ������ 4.41, Á¯[ã�þ!ÝkÃwÍCz (α = 0.05)?

18. b�,�°í�CÅ)���Cí�À­Ñl��©Ù, U�¦z�í�IO­þ�

500g, IO�Ø��L 10g, ,Umó�, lCÐ�í¥�ÅÄ� 10�, ÿ�ÙÀ­

(ü : g)�

510, 495, 478, 487, 501, 493, 528, 504, 503, 504.

¯ù�Åì�ó�´Ä�~ (α = 0.05)?

19. ykü�U², �'�§��°Ý, ò�ÔN©O3ü�U²þ�¡þ 9g, �êâ

Xe (ü :g):

`U² 19.96 19.97 20.06 19.96 20.06 20.01 20.01 19.98 19.98

¯U² 19.90 19.89 20.18 19.91 20.03 20.00 20.00 20.02 19.91

�ü�U²�¡þ(J©OÑl N(µ1, σ
2
1), N(µ2, σ

2
2), 3wÍ5Y² 0.05eu�e

�b�

H0 : σ21 = σ22 ←→ H1 : σ21 < σ22.

20. l`!¯ü?u¶��ÅÄ�¶� 5�Ú 4�, ©ÛÙ¹�Ç (%)��Xe(J

`¶ 24.3 20.8 23.7 21.3 17.4

¯¶ 18.2 16.9 20.2 16.7

b��u¶¹�ÇÑÑl��©Ù�����, ¯`¯ü¶�¹�ÇkÃwÍ�É

(α = 0.05)?

21. �oN X ∼ N(µ1, 0.04), Y ∼ N(µ2, 0.09). yl X ¥Ä���*	� 2.10, 2.35,

2.39, 2.41, 2.44, 2.56. l Y ¥Ä���*	� 2.03, 2.28, 2.58, 2.71.Áu� µ1Ú µ2

´ÄkwÍ�É (α = 0.05)?

22. ykü1>fì�, l¥�ÅÄ�eZ�?1u�, ÿ����>{Xe (ü :Ω)�

A1 0.140 0.138 0.143 0.142 0.144 0.137

B1 0.135 0.140 0.142 0.136 0.138 0.140

b�ùü1>fì��>{þÑl��©Ù, Á3wÍ5Y² 0.05e'��eùü

1>fì��>{kÃ�É.
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23. Õá/^ü«ó²)�Ó�«�¬, y�ÅÄ�eZ�¬ÿ��¬�,5U�IX

e:

ó² A 0.47 1.02 0.33 0.70 0.94 0.85 0.39 0.52 0.47

ó² B 0.41 1.00 0.46 0.61 0.84 0.87 0.36 0.52 0.51

b�ùü«ó²)���¬T�IþÑl��©Ù, dd(J´ÄU�äùü«ó²

é�¬T5U�I�K�kÃwÍ�É (α = 0.05)?

24. ���)��«#��Û¡, ��F"Ä��¬u�Ñ^#�¡��m©å�^��

mm���k�Û¡�� á��, Ïd��JÑI�b�

H0 : µ1 ≤ 2µ2 ←→ H1 : µ1 > 2µ2,

d? µ1, µ2 ©O´Ñ^�k�Û¡ÚÑ^#�Û¡��å�^��mm��oN�

þ�. �üoNþ���©Ù���©O�®�� σ21, σ
2
2. y©O3üoN¥���

� X1, · · · , Xn Ú Y1, · · · , Ym, �ü���Õá, Á�Ñþãb��áý�, �wÍ5

Y²� α.

25. ,«�þ)���C ¬, U5½Ø��u 250g. 8l�1T ¬¥?¿Ä� 50�,

uyk 6�$u 250g. e5½ØÎÜIO�'~�L 5%ÒØ�Ñ�, ¯T1�¬´

Ä�±Ñ� (α = 0.05)?

26. 2000c��I<�Ê�L²,¢½� 65�±þPc<¤Ó�'~� 13.55%, y3�


N�<��CÄ�¹, �ÅÄ� 400¶Ø¬, uyÙ¥k 57<c#3 65�±þ.

Á¯T½y3Pc<¤Ó�'~� 2000cÊ��´ÄkCz (α = 0.05)?

27. �u�áë�ú5í+ökÃ'X, �ÅN�
 339<, Ù¥ 205¶áëö¥k 43<

�ú5í+ö, 3 134¶Øáëö¥k 13<�ú5í+ö. ¯3wÍ5Y² 0.05e

êâ´Ä|±“áëö¥�ú5í+ö�'~�p”ù�(Ø?

28. �(½,«����J, � 1000¿�Ô�Á�. 3vk��� 100¿�Ô¥, k 53

¿�³ûÐ, 3®��� 900 ¿¥, Kk 783 ¿�³ûÐ. ¯����J´ÄwÍ

(α = 0.01)?

29. �¥Ck 8�¥, Ù¥ù¥ê��. 3Ù¥?� 3�, P¹ù¥��ê X, ,��£,

2?� 3�, P¹ù¥��ê, ,��£. Xd­E?1
 112g. ��(JXe:

x 0 1 2 3

gê 1 31 55 25
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Á3 α = 0.05Y²eu�b� H0 : ù¥��ê� 5.

30. �u����f´Äþ!, ò§Õá��� 120g, ��Ñy�¡�gê©O� 18,

18, 24, 16, 20, 24. Á3wÍ5Y² 0.05e�äù��f´Äþ!.

31. k`!¯!Zn�ó�)�Ó�«�¬. �¬© 1, 2, 3n��? (©O�Lp!¥!

$). ��	�ó��¬�þ´Ä��, lùn�ó�¥©O�ÅÄÑ�¬eZ�, z

��½Ù�þ�?, (JXe:

PPPPPP

P�?
ó�

` ¯ Z

1 58 38 30

2 40 44 35

3 11 18 26

Á3wÍ5Y² 0.05eu�b�: �ó��¬�þ��. eØ��, Á¯=���¬

�þ�`? =����¬�þ��? ¿�`²nd.

32. u�
��Ö� 150�, P¹��¥<M�Ø��ê, Ù(J�

�Ø�ê fi 0 1 2 3 4 5 6 ≥ 7

¹ fi��Ø��ê 86 40 19 2 0 2 1 0

Á3wÍ5Y² 0.05eu�b� H0 : z�þ�<M�Ø�êÑlÑt©Ù.

33. eL�Ñ
l,�Æ�c?Æ)¥�ÅÄ�� 200�Æ)�,gêÆ�Á¤1:

©ê [20, 30] (30, 40] (40, 50] (50, 60] (60, 70] (70, 80] (80, 90] (90, 100]

Æ)ê 5 15 30 51 60 23 10 6

Á3wÍ5Y² 0.05eu�b�¤1´ÄÑl��oN N(60, 152).
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