
VÇØ�ênÚO

SK)�

¥I�E�ÆÑ��



1¬Ù
VÇØ�Ä�Vg

1. ^¯�A,B,C�$�'XªL«e��¯�

(1) Au)
B!CØu);

(2) A�Bu), 
CØu);

(3) A,B,C¥��k��u);

(4) A,B,CÑu);

(5) A,B,CÑØu);

(6) A,B,C¥�õ��u).

): (1)ABC, (2)ABC, (3)A ∪B ∪ C, (4)ABC, (5)ABC, (6) AB ∪ AC ∪BC.

2. é¯�A,B, y²eã(Ø.

(1) A ∪B = A ∪BA;

(2) B ∪ A = AB − AB;

(3) (A−B) ∪ (B − A) = AB ∪ A B.

3. �P (A) = 0.6, P (B) = 0.7. ¯3�o^�e, (1) P (AB)�����, ���´õ

�? (2) P (AB)�����, ���´õ�?

): (1)duP (A) < P (B) 6 P (A ∪ B), ¤±�P (A ∪ B) = P (B)k���. d

�P (AB) = P (A) = 0.6.

(2) duO < P (A ∪ B) 6 1, ¤±�P (A ∪ B) = 1�, P (AB)k���. d�,

P (AB) = P (A) + P (B)− 1 = 0.3



4. �¯�A,B,C÷v

P (A) = P (B) = P (C) = 1/4, P (AB) = P (BC) = 0, P (AC) = 1/8.

¦A,B,C��k��u)�VÇ.

): dK�, ¯�A,B,C��k��u)�L«�A ∪B ∪ C. l
|^\{úª�:

P (A ∪B ∪ C) = P (A) + P (B) + P (C)− P (AB)− P (BC) + P (ABC),

|^0 6 P (ABC) 6 P (AB)�

P (ABC) = 0, P (A ∪B ∪ C) =
1

4
+

1

4
+

1

4
− 1

8
=

5

8

5. �P (A) = 0.5, P (B) = 0.4, P (A−B) = 0.3. ¦P (A ∪B) ÚP (A ∪B).

): dK�, P (A−B) = P (A)− P (AB) = 0.3 �P (AB) = P (A)− 0.3 = 0.2.

P (A ∪B) = P (A) + P (B)− P (AB) = 0.7,

P (A ∪B) = P (A ∩B) = 1− P (A ∩B) = 0.8.

6. 31 500��¬¥k400�g¬Ú1 100��¬. yl¥�ÅÄ�200�,¦(1)Tk90�

g¬�VÇ; (2) ��k2�g¬�VÇ.

): (1) P¯�A�“Tk90�g¬”. KP (A) =
C90

400C
110
1100

C200
1500

(2) P¯�B�“��k2�g¬”, Bi�/Tki�g¬”(i=0, 1,2· · · 200).

|^BiBj = φ, i 6= j�

P (B) = P (
200⋃
i=2

Bi) =
200∑
i=2

P (Bi).

2|^

P (B̄) = P (B0 ∪B1) = P (B0) + P (B1) =
C200

1100

C200
1500

+
C1

400C
199
1100

C200
1500

�

P (B) = 1− P (B̄) = 1− C200
1100

C200
1500
− C1

400C
199
1100

C200
1500

7. l5VØÓ�
f¥?�4�. ¦ù4�
f¥��kü��¤�V�VÇ.
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): ){�: PBi�¯�“T��iV
”, i = 0, 1, 2. KBiBj = φ éu?¿�i 6= j. l




P (B) = P (B1 ∪B2) = P (B1) + P (B2)

=
C1

5C
2
422

C2
10

+
C2

5

C4
10

= 13
21

){�: ^_¯�. �Äz�
��{, o��{kC4
10. 11�
´l10�¥?�

��, ¿ò�Ù�¤�V�,���K, 12�
´l{e�8�
¥?���, 2�K�

Ù�¤�V�,��, · · · ¤±k|�{k = 10× 8× 6× 4

P (A) = 1− P (Ā) = 1− 10× 8× 6× 4

10× 9× 8× 7
=

13

21
.

8. ,U,�¢k3Ü>F. 8k5<�¦�>F, b½�<À=Ü>F´�Å�. ¦zÜ

>F¥��k�<�VÇ.

): 50
81

.

9. �,/«>{Òè´8i�Þ�l ê. ¦

(1) ��>{Òè�l�êi�Ø�Ó�VÇ;

(2) ��>{Òè�l�êiØ��Ó�VÇ.

): (1) 9!
2!107

, (2)1− 1
107

.

10. `!̄ �<k�l52Üý¥�gÄ�13Ü. Á3`Ä��£ÚØ�£ü«�¹e, `

½¯Ä�4ÜA�VÇ.

): (1)
2C9

48

C13
52

, (2)
2C9

48

C13
52
− C9

48C9
48C

C13
52C13

52

11. 8k8<��3�å. ¦¦��á��Ø�Ó�VÇ.

): Äk, ù8<á��¤kØÓ|Üê�126 = 2985984«. Ùg, ù8<�á�p

Ö�Ó�|Üê�12× 11× 10× 9× 8× 7 = 665280. �

p = 665280/2985984 = 385/1728.

12. 3,¢½¥u1A, B, Cn«��.²N�, ¾�A��k45%, ¾�B��k35%, ¾

�C��k30%,Ó�¾�A9B��k10%,Ó�¾�A9C��k8%,Ó�¾�B9C�
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�k5%,Ó�¾�A, B, C��k3%. ¦e�¯��VÇ: (1)�¾A�; (2)�¾A9B�;

(3) �¾�«��; (4) ¾ü«��.

): (1)0.3, (2)0.07, (3)0.73, (4)0.14

13. ò3�¥�Å/�\4��f¥. ¦�f¥¥��õ�ê©O�1, 2, 3�VÇ.

): ^¥À�f, o��{�n = 43.

(1)P (A1) =
A3

4

43
= 6

10

(2)w�ò3�¥¥�,2�'�3�å, ,�w�ò2�¥�Å�\ØÓ��f¥

�. P (A2) =
C2

3A
2
4

43
= 9

16

(3)P (A3) =
C3

3A
1
4

43
= 1

16

14. `¯ü}ÓE�l�þI3Ó�Ñ Ê�4���. b½§�3�512��S��

U��. ¦ùü}ÓEk�}3Ê�Ñ �7L���VÇ.

): PA�¯�“k�}3Ê�Ñ �7L��”, ^x, y©OL«üE����m. �

��m�:

Ω = {(x, y)|0 6 x 6 12, 0 6 y 6 12}

�¦k�}3Ê�Ñ �7L��, x, yA÷v|x− y| 6 4. ¤±

A = {(x, y) | |x− y| 6 4}.

?


P (A) = 1− 62

122 =
5

9
.

15. 3«m(0, 1)¥�Å/�ü�ê. O�e�¯��VÇ: (1) üê�Ú�u6
5
; (2) ü

ê���ýé��u0.5.

): 17
25
, 3

4

16. �P (A) = 0.3, P (B) = 0.4, P (AB) = 0.5. ¦P (B|A ∪B).

):

P (B|A ∪ B̄) =
P (B ∩ (A ∪ B̄))

P (A ∪ B̄)
=
P (BA ∪BB̄)

P (A ∪ B̄)
=

P (AB)

P (A ∪ B̄)
.
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|^

P (AB̄) = P (A− AB) = P (A)− P (AB) = 0.7− P (AB) = 0.5

Ú

P (AB) = 0.2, P (AB) = 0.2, P (A ∪ B̄) = 0.7 + 0.6− 0.5 = 0.8

�

P (B|A ∪ B̄) =
0.2

0.8
= 0.25.

17. �P (A) = 1
4
, P (B|A) = 1

3
, P (A|B) = 1

2
. ¦P (A ∪B).

): |^^�VÇ�¦{úª,

P (AB) = P (A)P (B|A) =
1

4
× 1

3
=

1

12
,

ÚP (AB) = P (B)P (A|B)�

P (B) =
P (AB)

P (A|B)
=

1
12
1
2

=
1

6
.

¤±,

P (A ∪B) = P (A) + P (B)− P (AB) =
1

4
+

1

6
− 1

12
=

1

3
.

18. ò���fÝüg. eüg�:ê�Ú�7, ¦Ù¥k�g:ê�1�VÇ.

): -AL«¯�“ü��f:ê�Ú�7”, BL«¯�“Ù¥k���1:”. K¤¦V

Ç�P (B|A). ���mS¥�Ä�¯�oên = 36, 
¯�AÑy��U�¹k6«.

A = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}

d^�VÇ½Â��:

P (B|A) =
P (AB)

P (A)
=

2
36
6
36

=
1

3

19. ��Ý¥k4�¥, ©O?Ò1, 2, 3, 4. ylÝ¥�ÅÄ���, ¿^AL«Ä��

´1½2Ò¥, ^BL«Ä��´1½3Ò¥, ^CL«Ä��´1½4Ò¥. Á�y:

P (AB) = P (A)P (B), P (AC) = P (A)P (C), P (BC) = P (B)P (C),
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�P (ABC) 6= P (A)P (B)P (C), =¯�A,B,CüüÕá, �A,B,CØ�pÕá.

20. y²¯�A�B�pÕá�¿©7�^�´P (B|A) = P (B|A).

21. �10��¬¥k2�g¬. 8l¥Ø�£�ÅÄ�ü�, ¦e�¯��VÇ: (1) ü

�Ñ´�¬; (2) ü�Ñ´g¬; (3) ��´�¬, ��´g¬; (4) 1�g�Ñ�´g¬.

): l10��¬¥?�2�(Ø�£), �kC2
10«�{, ���mS¥�Ä�¯�oên =

C2
10.

(1)-A�“ü�Ñ´�¬”,`²�¬þl8��¬¥�Ñ,�kC2
8¥�{. �P (A) =

C2
8

C2
10

= 28
45
.

(2)-B�“"�Ñ´g¬”,K`²�¬þl2�g¬¥�Ñ,�kC2
2«�{. �P (B) =

C2
2

C2
10

= 1
45

(3)-C�“��´�¬,��´g¬”,K`²l8��¬¥�Ñ1�,l2�g¬�1�,

�kC1
8C

1
2¥�{. �P (C) =

C1
8C

1
2

C2
10

= 16
45

(4)-D�“1�g�Ñ�g¬”, D��±L«�“1�g�Ñ�¬, 1�g�Ñg

¬”∪“1�g�Ñg¬,1�g�Ñg¬”,�k
C1

8C
1
2

2
+
C1

2C
1
1

2
«�{,�P (D) =

C1
8C

1
2

2
+
C1
2C

1
1

2

C2
10

=

1
5
.

22. n<Õá/�»È�°�è, ®��<U�(ÈÑ�VÇ©O�1/5, 1/3, 1/2. Á

O�n<¥��k�<Uòd�èÈÑ�VÇ.

): ¯�AiL«“1i�<UÈÑ�è”, i = 1, 2, 3.

dK¿�, P (A1) = 1
5
P (A2) = 1

3
P (A3) = 1

4
.

^¯�BL«“n<¥��k�<Uòd�èÈÑ”, B = A1 ∪ A2 ∪ A3.

Kéá¯�B̄ = Ā1Ā2Ā3. l


P (B̄) = P (Ā1Ā2Ā3) = P (Ā1)P (P (Ā2)P (P (Ā3)

= [1− P (Ā1)][1− P (Ā2)][1− P (Ā3)]

= (1− 1
5
)(1− 1

3
)(1− 1

4
) = 4

5
× 2

3
× 3

4
= 0.4

¤±,P (B) = 1− P (B̄) = 0.6

0.7333.

6



23. �ko�Õáó����1, 2, 3, 4Ueã�ªë�,§����5©O�p1, p2, p3, p4.

¦TXÚ���5.

1

2 3

4

): -¯�AiL«“1i����~ó�”(i = 1, 2, 3, 4)

¯�AL«“XÚ�~ó�”, A = A1(A2A3 ∪ A4) d¯��Õá5��:

P (A) = P (A1(A2A3 ∪ A4))

= P (A1A2A3 ∪ A1A4)

= P (A1A2A3) + P (A1A4)− P (A1A2A3A4)

= P (A1)P (A2)P (A3) + P (A1)P (A4)− P (A1)P (A2)P (A3)P (A4)

= p1p2p3 + p1p4 − p1p2p3p4

24. (1) �`�¥Ckm1�x¥, n1�ù¥; ¯�¥Ckm2�x¥, n2�ù¥. 8l`

�¥?����\¯�¥, 2l¯�¥Ä���. O�l¯�¥Ä�x¥�VÇ.

(2) �`Ýf¥Ck5�ù¥, 4�x¥; ¯Ýf¥Ck4�ù¥, 5�x¥. kl`Ý

f¥?�2�¥�\¯Ýf¥, ,�l¯Ýf¥?���¥. ¦Ä�x¥�VÇ.

): (1)-¯�AL«“l`�¥��x¥”, P (A) = m1

m1+n1
P (Ā) = n1

m1+n1
.

-¯�BL«“l¯�¥��x¥”, P (B|A) = m2+1
m2+n2+1

P (B|Ā) = m2

m2+n2+1
.

d�VÇúª�:

P (B) = P (A)P (B|A) + P (Ā)P (B|Ā)

= m1

m1+n1

m2+1
m2+n2+1

+ n1

m1+n1

m2

m2+n2+1

(2)-¯�AiL«“l1��Ýf¥?��2�¥, Ù¥ki�x¥(i = 0, 1, 2)”, ¯

�BL«“l1��Ýf¥?���¥´x¥”.

P (A0) =
C2

5

C2
9
, P (A1) =

C1
4C

1
5

C2
9
, P (A2) =

C2
4

C2
9
.

P (B|A0) =
C1

5

C1
11
, P (B|A1) =

C1
6

C1
11
, P (B|A2) =

C1
7

C1
11
.

d�VÇúª�:

P (B) = P (A0)P (B|A0) + P (A1)P (B|A1) + P (A2)P (B|A2)

=
C2

5

C2
9
× C1

5

C1
11

+
C1

4C
1
5

C2
9
× C1

6

C1
11

+
C2

4

C2
9
× C1

7

C1
11

= 19
36
× 5

11
+ 20

36
× 6

11
+ 6

36
× 7

11
= 53

99
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25. kü�Ó«a�"�. 1��C50�, Ù¥��¬10�; 1��C30�, Ù¥��

¬18�. 8l?��¥Ø�£Ä�üg, zgÄ���. ¦(1) 1�gÄ���¬�VÇ,

(2) 31�gÄ���¬�^�e, 1�gÄ���¬�VÇ.

): -¯�AiL«“]��1i�”, ¯�BiL«“1ig���"�´��¬”(i = 1, 2).

KP (A1) = P (A2) = 1
2
.

(1)dK¿��: P (B1|A1) = 10
50
P (B1|A2) = 18

30
. |^�VÇúª

P (B1) = P (A1)P (B1|A1) + P (A2)P (B1|A2)

= 1
2
× 10

50
+ 1

2
× 18

30
= 0.4

(2)¯�B1B2L«“üg���"�þ´��¬”, �K¿�:

P (B1B2|A1) =
10

50
× 9

49
, P (B1B2|A2) =

18

30
× 17

29
.

d�VÇúª�

P (B1|B2) = P (A1)P (B1B2|A1) + P (A2)P (B1B2|A2)

= 1
2
× 10

50
× 9

49
+ 1

2
× 18

30
× 17

29
= 0.19423

26. `!¯!Z3<Ó���e�Å�Â, �¦�Â¥�Å�VÇ©O�0.4, 0.5, 0.7. X

J�k1<Â¥�Å, K�Å�Âá�VÇ´0.2, XJk2<Ó�Â¥�Å, K�Å�Â

á�VÇ´0.6, XJ3<ÑÂ¥�Å, K�Å�½�Âá. ¦�Å�Âá�VÇ.

): 0.458

27. �1��Ýf¥Ck3�7¥, 2�É¥, 2�x¥; 1��Ýf¥Ck2�7¥, 3�

É¥, 4�x¥. yÕá/©O3z�Ýf¥�Å�Ñ��¥. ¦

(1) ������7¥�VÇ;

(2) ����7¥Ú��x¥�VÇ;

(3) 3®���Ä���7¥�^�e, ����7¥Ú��x¥�VÇ.

): �: A1L«“l1��Ýf��7¥”, A2L«“l1��Ý¥��É¥”, A3L

«“l1��Ý¥��x¥”. B1L«“l1��Ý¥��7¥”, B2L«“l1��Ý

¥��É¥”, B3L«“l1��Ý¥��x¥”. K

P (A1) =
3

7
, P (A2) =

2

7
, P (A3) =

2

7
, P (B1) =

2

9
, P (B2) =

3

9
, P (B3) =

4

9

8



(1)¯�CL«“��k��7¥”, KC = A1 ∪B1. dVÇ�\{úª�:

P (C) = P (A1 ∪B1) = P (A1) + P (B1)− P (A1B1)

= P (A1) + P (B1)− P (A1)P (B1)

= 3
7

+ 2
9
− 3

7
× 2

9
= 5

9

(2)�¯�DL«“k��7¥��x¥”,KD = A1B3∪A3B1,�A1B3

⋂
A3B1 =

φ ¤±

P (D) = P (A1B3 ∪ A3B1)

= P (A1B3) + P (A3B1)

= P (A1)P (B3) + P (A3)P (B1)

= 3
7
× 4

9
+ 2

7
× 2

9
= 16

63

(3)dK¿��, ¤¦¯�VÇ�P (D|C), |^^�VÇ��: P (D|C) = P (CD)
P (C)

qÏ�D ⊂ C, ¤±CD = D.

P (D|C) =
P (D)

P (C)
=

16
63
5
9

=
16

35
.

28. �A,B,Cn<3�Ck�½>{��ú¿ó�. âÚO, 3T�ú¿�¤k5>

¥, ��A,B,C�>{�VÇ©O�2/5, 2/5, 1/5, 
¦�n<Ïó�	Ñ�VÇ©O

�1/2, 1/4, 1/4. �n<�1Ä�pÕá. ¦5>�Ã<�>{�VÇÚ���<3�

ú¿�VÇ.

3þãb�e, e,�ã�?3�>{. ¦ù3�>{��Ó��<�VÇ; ù3�>

{��ØÓ<�VÇ; 33�>{Ñ��B�^�e, BÑØ3�VÇ.

): �¯�A1L«“A���”, ¯�B1L«“B���”, ¯�C1L«“C���”. ¯

�A2L«“A	Ñ”, ¯�B2L«“B	Ñ”, ¯�C2L«“C	Ñ”.

dK¿�: P (A1) = 2
5
P (B1) = 2

5
P (C1) = 1

5

P (A2) = 1
2
P (B2) = 1

4
P (C2) = 1

4
.

(1) ^D1L«¯�“Ã<�>{”, KD1 = A2B2C2. qÏn<1Ä�pÕá, �

P (D1) = P (A2B2C2) = P (A2)P (B2)P (C2) =
1

2
× 1

4
× 1

4
=

1

32

9



(2) ^D2L«¯�“����<3�ú¿”, KD2 = A1Ā2 ∪B1B̄2 ∪ C1C̄2. �

P (D2) = P (A1Ā2 ∪B1B̄2 ∪ C1C̄2)

= P (A1Ā2) + P (B1B̄2) + P (C1C̄2)

= P (A1)P (1− P (A2)) + P (B1)P (1− P (B̄2)) + P (C1)P (1− P (C̄2))

= 13
20

(3) ^D3L«¯�“3�>{��Ó��<”, KD3 = A1A2A3 ∪B1B2B3 ∪C1C2C3. l




P (D3) = P (A1A2A3 ∪B1B2B3 ∪ C1C2C3)

= P (A1A2A3) + P (B1B2B3) + P (C1C2C3)

= P (A1)3 + P (B1)3 + P (C1)3

= (2
5
)3 + (2

5
)3 + (1

5
)3 = 17

125

(4) ^D4L«¯�“3�>{��ØÓ�<”, K�â�?>{�^S,

D4 = A1B1C1 ∪ A1C1B1 ∪B1A1C1 ∪B1C1A1 ∪ C1A1B1 ∪ C1B1A1.

l
P (D4) = 6× 4
25

= 24
125
.

(5) ^D5L«¯�“3�>{Ñ��B�^�e, 
B%Ø3”. K

P (D5) = [P (B2|B1)]3 = P (B2)3 = (
1

4
)3 =

1

64
.

29. ,«¤ìdn�Ü�|C
¤. b��Ü��þpØK��¦��`�¬Ç©O

�0.8, 0.7, 0.9. XJn�Ü�Ñ´`�¬, K|C¬�Ü�¬; XJn�Ü�k��Ü

�Ø´`�¬, K|C¬�ØÜ�Ç�0.2; XJn�Ü�kü�Ü�Ø´`�¬, K|

C¬�ØÜ�Ç�0.6; XJn�Ü�ÑØ´`�¬, K|C¬�ØÜ�Ç�0.9. ¦

(1) |C¬�ØÜ�Ç;

(2) XJ®²uy��¤ìØÜ�, ¯§kA�Ü�Ø´`�¬�VÇ��.

): (1) 0.1402 (2) ��Ü�Ø´`�¬�VÇ��.
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1. ò���f��üg, ^ξL«üg��������:ê. ¦ξ�©ÙÆ.

): ±Y1!Y2©OP1�g!1�gÝ���fÑy�:ê, ���m�:

S = {(y1, y2)|y1 = 1, 2, · · · , 6; y2 = 1, 2, · · · , 6}

�k6× 6 = 36���:.

X = min(Y1, Y2)¤k�U���1, 2, 3, 4, 5, 6ù6�ê, ��=�±en«�¹�

�u)�¯�{X = k}(k = 1, 2, 3, 4, 5, 6)u):

(i) Y1 = k�Y2 = k + 1, k + 2, · · · , 6(�k6− k�:);

(ii) Y2 = k�Y1 = k + 1, k + 2, · · · , 6(�k6− k�:);

(iii) Y1 = k�Y2 = k(=k��:).

Ïd¯�{X = k}��¹(6− k) + (6− k) + 1 = 13− 2k���:, u´X�©

ÙÆ�:

P{X = k} =
13− 2k

36
, k = 1, 2, 3, 4, 5, 6

2. �,Á�¤õ�VÇ�p ∈ (0, 1). yòTÁ�Õá/­Eõg, ¿^ξL«Ñy1�

g¤õ��Á�gê, ηL«13g¤õ��Á�gê. ¦ξ, η�©ÙÆ.

): (1)d¢�����g, d=ξ�U�����, eI�kg, Kck − 1 g¢�þ�

}, ���g¤õ. du�¢�´�pÕá�, �©ÙÆ�:

P = {X = k} = qk−1p = (1− p)k−1p, k = 1, 2, 3 · · ·



(2)d¢����3g, eI�kg, K1kg7¤õ, 
ck − 1g¥��k2g¤õ,

du�g¢�´�pÕá�, �©ÙÆ�:

P = {X = k} = C2
k−1p

2q(k−1)−2p = C2
k−1p

3qk−3, k = 3, 4, 5 · · ·

3. ��mk3�Ó�.Ò�Ir, Ù¥k��´�m�. y�mSk��j3�mS�

5��, ÁãlmX�Ir�Ñ�. §����Ir�VÇ´���, ^ξL«�j�


�Ñ�mÁ��gê.

(1) e�j3�1L§¥´ÃPÁ�, ¦ξ�©ÙÆ.

(2) e�j´kPÁ�, �Ò´§��Ó�Ir�}Á�õ�g. ¦ξ�©ÙÆ.

): (1)�K�Á�gê´�P¹j���If�gê\þ���l��g, Ù©ÙÆ

�:

P (ξ = k) = (
2

3
)k−1(

1

3
), k = 1, 2 · · ·

(2)dK¿��ξ�U���1, 2, 3.

P (ξ = 1) =
1

3
, P (ξ = 2) =

C1
2C1

1

3× 2
=

1

3
, P (ξ = 3)

C1
2C1

1C1
1

3× 2× 1
=

1

3

�Ù©ÙÆ�

P (ξ = i) =
1

3
, i = 1, 2, 3.

4. ��¢Ck5�Óa.�øY��. N�L²3?���z����¦^�VÇ

�0.1. -ξ�Ó������¦^��ê. ¦Ù©ÙÆ.

): dK¿��Ó����¦^��êξ ∼ b(5, 0.1). �Ù©ÙÆ�:

P (ξ = k) = Ck
5(0.1)k(1− 0.1)5−k = Ck

5(0.1)k0.95−k, k = 1, 2, 3, 4, 5

5. 3zgÁ�¥¯�Au)�VÇ�0.3. �¯�Au)�gê�L2g�, �«�uÑ

&Ò. ©O¦?15gÚ7gÕáÁ��, �«�uÑ&Ò�VÇ.

): (1)±XL«35gÁ�¥Au)�gê, KX ∼ b(5, 0.3), �«�uÑ&Òù�¯

��L«�{X > 3}, �¤¦VÇ�:

P (X > 3) = C3
50.33(1− 0.3)2 + C4

50.34(1− 0.3) + (0.3)5 = 0.163
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(2)±YP�7gÁ�¥Au)�gê, KY ∼ b(7, 0.3), ��«�u)&Ò�VÇ

�:

P (Y > 3) = 1− P (Y = 0)− P (Y = 1)− P (Y = 2)

= 1− (1− 0.3)7 − C1
70.3(1− 0.3)6 − C2

70.32(1− 0.3)5

= 0.353

6. �`!¯ü<Ý;�Ý¥�VÇ©O�0.6!0.7. 8�Ý3g, ¦(1) ü<Ý¥gê�

��VÇ; (2) `'¯Ý¥gêõ�VÇ.

): (1)±X!Y©OL«`!¯Ý¥�gê, K:

X ∼ b(3, 0.6), Y ∼ b(3, 0.7).

K¯�{X = Y }�VÇ�¹±e�¹:

(X = 0) ∩ (Y = 0), (X = 1) ∩ (Y = 1), (X = 2) ∩ (Y = 2), (X = 3) ∩ (Y = 3)

du`!¯Ý¥�Ä´�pÕá�, l
:

P (X = Y ) =
3∑
i=0

P{(X = i) ∩ (Y = i)}

=
3∑
i=0

P{X = i}P{Y = i}

= (1− 0.6)3(1− 0.7)3 + C1
30.6(1− 0.6)2C1

30.7(1− 0.7)2

+C2
30.62(1− 0.6)C2

30.72(1− 0.7) + 0.630.73

= 0.321

(2)¯�(X > Y )�VÇ�L«�e�ü�pØ�N¯��Ú, =:

{X > Y } = {(X = 1) ∩ (Y = 0)} ∪ {(X = 2) ∩ (Y 6 1)} ∪ {(X = 3) ∩ (Y 6 2)}.

du`!¯Ý¥�Ä�pÕá, �

P (X > Y ) = P{(X = 1) ∩ (Y = 0)}+ P{(X = 2) ∩ (Y 6 1)}+ P{(X = 3) ∩ (Y 6 2)}
= P (X = 1)P (Y = 0) + P (X = 2)P (Y 6 1) + P (X = 3)P (Y 6 2)

= C1
30.6(1− 0.6)2(1− 0.7)3 + C2

30.62(1− 0.6)[(1− 0.7)2

+C1
30.7(1− 0.7)2] + 0.63(1− 0.73)

= 0.243
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7. k��1�¬, Ù�Â�YXe: kl¥?�10�, ²u�Ãg¬�Éù1�¬, g

¬ê�u2áÂ; ÄK2l¥2?�5�, �5�¥Ãg¬��Éù1�¬, ÄKáÂ. ��

¬�g¬Ç�10%, ¦

(1) ù1�¬²1�gu�U��É�VÇ;

(2) I�1�gu��VÇ;

(3) ù1�¬31�gu��U�û½
1�gu����É�VÇ;

(4) ù1�¬��É�VÇ.

): (1) ±XL«¤Ä�10��¬¹g¬ê, ±YL«1�gÄu¥Ñy�g¬ê, K

KX ∼ b(10, 0.1), Y ∼ b(5, 0.1). dK�,

P1(X = 0) = (1− 0.1)10 = 0.349

(2)I�1�gu��VÇ�:

P2(1 6 X 6 2) = C1010.1(0.9)9 + C102(0.1)2(0.9)8 = 0.581

(3)PA1 ={�Ñ��g¬}, A2 ={�Ñ2�g¬}, B ={1�g�Ñ0�g¬}.

P3 = P (A1B) + P (A2B)

= P (A1)P (B|A1) + P (A2)P (B|A2)

= C101(0.9)90.1(0.9)5 + C102(0.9)8(0.1)2(0.9)5

= 0.343

(4)dK¿��d�¬��É�VÇ�:

P4 = P1 + P3 = 0.692

8. ,û|�@�Â��¤öÝ�¯�ê�0, 1, 2n«�¹, ÙVÇ©Ù©O�0.6, 0.3,

0.1. k'Ü�z�Ä�û|�ü�@�, 5½: XJü�@�Â�Ý�¯�ê�Ú�

L1, K�û|Ï�1µ; e�c¥kn��É�Ï�1µ, KTû|É!ý?©�c.

¦Tû|�cSÉ�?©�VÇ.

): �Bi={ 1��@�Â�i�Ý�}¶Ci={ 1��@�Â�i�Ý�}¶Ki = 0, 1, 2.

A={ü�@�����SÂ�Ý�êgê�L1(=Ï�1µ)}¶D={û|�c¥kn

��É�Ï�1µ(=!ý?©)}¶l
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P (A) = 1−P (A) = 1−P (B0C0∪B1C0∪B0C1) = 1−0.6×0.6−0.6×0.3×2 =

0.28.

Pξ�ü�@�3�cSÂ�Ý��gê�Ú. Kξ ∼ b(12, 0.28), l


P (D) = P (ξ > 3) = 1−C0
120.2800.7212−C1

120.2810.7211−C2
120.2820.7210 ≈ 0.696.

9. �>{oÅz©¨Â����gêÑlëê�4�Ñt©Ù. ¦: (1) ,©¨Tk8g

���VÇ; (2) ,©¨���gê�u3�VÇ.

): ±XP>{oÅ�©¨Â�����gê, KX ∼ π(4)

P (X = k) =
λk

k!
e−λ =

4k

k!
e−4, k = 1, 2, 3 · · ·

(1),�©¨Tk8g���VÇ�:

P (X = 8) =
48

8!
e−4 = 0.0298

(2),�©¨��gê> 3�VÇ�:

P (X > 3) =
∞∑
k=4

P{X = k} = 1−
3∑

k=0

P{X = k}

= 1−
3∑

k=0

4k

k!
e−4 = 0.5665

10. �?¿t��S, ,:Í¥%Â�;:�Í�gêξÑlëê� t
2
�Ñt©Ù. ¦

(1) ,Ul¥Ì12��eÌ3�vkÂ�;:�Í�VÇ;

(2) ,Ul¥Ì12��eÌ5���Â�1g;:�Í�VÇ.

): (1) 0.223, (2) 0.918

11. �,��3?¿t�mãSu)�æ�gêN(t)Ñlëê�λt�Ñt©Ù. ¦

(1) �Uüg�æ�m��mãT�VÇ©Ù;

(2) ¦3��®²Ã�æó�8����¹e, 2Ã�æ$18���VÇ.

): (1) ëê�λ��ê©Ù, (2) e−8λ.

12. 3«m[0, 1]þ?¿Ý����:, ±ξL«ù��:��I. �ù��:á3[0, 1]¥

?¿�«mS�VÇ�T�«m��Ý¤�'. ¦ξ�©Ù¼ê.
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13. ^ξL«,ûAl@�m©E�å�1����������m(±©¨O). Ù©Ù

¼ê�

F (x) =

{
1− e−0.5x, ex > 0,

0, ex 6 0.

O�VÇ(1) P (ξ 6 3); (2) P (ξ > 4); (3) P (3 6 ξ 6 4); (4) P (ξ = 2.5).

14. ��ÅCþξ�ýé�Ø�u1, �P (ξ = −1) = 1
8
, P (ξ = 1) = 1

4
. 3¯�{−1 <

ξ < 1}u)�^�e, ξ3(−1, 1)S�?�f«mþ���^�VÇ�Tf«m��Ý

¤�'. ¦(1) ξ�©Ù¼êF (x) = P (ξ 6 x); (2) ξ�K��VÇ.

): (1)

F (x) =


0, x < −1

(5x+ 7)/16, −1 6 x < 1

1, x > −1

(2) 7/16

15. ��ÅCþξ�©Ù¼ê�

F (x) =


a, e x 6 1,

bx lnx+ cx+ d, e 1 < x 6 e,

d, e x > e.

Á(½a, b, c, d��, ¿O�VÇP (|ξ| 6 e/2).

): Äk, |^F (−∞) = 0ÚF (+∞) = 1�a = 0, d = 1. Ùg, |^ëY.�ÅC

þ�ëY5�

F (1+) = F (1) = 0, F (e) = F (e+) = 1.

�\�

c+ 1 = 0, be+ ce+ 1 = 1.

)��b = 1, c = −1.

(2) e/2 ln e
2

+− e
2

+ 1

16. ��ÅCþξ�VÇ�Ý¼ê�:

f(x) =

{
A cosx, e |x| 6 π/2,

0, e |x| > π/2.
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¦(1) ~êA; (2) ξá3(0, π/4)S�VÇ; (3) ©Ù¼êF (x).

): (1) A = 1/2, (2)
√

2/4, (3)

F (x) =


0,
sinx+1

2
−π/2 6 x < π/2

1 x > π/2

17. �Ý¥k5�VgÙ, ©O?Ò1, 2, 3, 4, 5. 3Ù¥��U/?�3�, ¿^ξ L«�

Ñ�3�VgÙþ���Òè. ¦ξ�©ÙÆÚ©Ù¼ê.

18. �F1(x), F2(x)�©Ù¼ê, �¯F1(x) + F2(x)´Ä�©Ù¼êº2ea1, a2´�~

ê, �a1 + a2 = 1, y²a1F1(x) + a2F2(x)´©Ù¼ê.

): Ø��F1(x), F2(x)�ëY.�ÅCþξ1, ξ2�©Ù¼ê. K§��VÇ�Ý¼ê

©O�

f1(x) = F ′1(x), f2(x) = F ′2(x).

é÷va1 + a2 = 1��êa1, a2, -f(x) = a1f1(x) + a2f2(x). Ké?¿�x ∈ R, ½Â

�ÅCþξ÷v

P (ξ ≤ x) =

∫ x

−∞
f(t) dt =

∫ x

−∞
(a1f1(t) + a2f2(t)) dt = a1F1(x) + a2F2(x) ∈ (0, 1).

¤±,a1F1(x) + a2F2(x)�T�ÅCþ�©Ù¼ê.

19. �,ì��Æ·(±��O)�VÇ�Ý¼ê�

f(x) =

{
1 000
x2
, e x > 1 000,

0, Ù¦.

8l��1d«ì�¥?�5�, ÁO�Ù¥��k2�Æ·�u1500���VÇ.

): ?�Ù¥��, ÙÆ·�u1500h�VÇ�:

P =

∫ ∞
1500

1000

x2
dx =

2

3

�?�5�, Ù¥Æ·�u1500h��êP�X. KX ∼ b(5, 2/3) K:

P{X > 2} = 1− P{X = 0} − P{X = 1}
= 1− (1

3
)5 − C1

5
2
3
(1− 2

3
)4 = 232

243
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20. ���3,Õ1I���ÑÖ��mξ(±©O)Ñl�ê©Ù, �Ý¼ê�

f(x) =

{
1
5

e−x/5, e x > 0,

0, Ù¦.

,��3I���ÑÖ, e�L10©¨, ¦Òlm. ¦�����Õ15g, ±ηL«��

�S¦���ÑÖ
lmI��gê. ¦η�©ÙÆ, ¿O�P (η > 1).

): dK�, ��3I���ÑÖ�L10©¨�VÇ�:

P =

∫ ∞
10

f(x) dx =

∫ ∞
10

1

5
e−x/5 dx = e−2

����Õ1�gÏ���ÑÖ
lm�VÇ�e−2, �¦����Õ15g, ���Ñ

Ö
lm�gêη ∼ (5, e−2). Y�©ÙÆ�:

P (Y = k) = Ck
5(e−2)k(1− e−2)5−k, k = 0, 1, 2, 3, 4, 5.

P (Y > 1) = 1− P (Y = 0) = 1− (1− e−2)5 = 0.5167.

21. ��ÅCþξ�VÇ�Ý¼ê�

f(x) =

{
12x2 − 12x+ 3, e 0 < x < 1,

0, Ù§.

ÁO�P (ξ 6 0.2|0.1 < ξ 6 0.5).

): 0.578125

22. �ηÑlëê�1��ê©Ù. é?¿a > 0, O�^�VÇP (η 6 a+ 1|η > a).

): 1− e−1

23. �ëêk3«m(0, 5)SÑlþ!©Ù. ¦eã�g�§k¢��VÇ

4x2 + 4kx+ k + 2 = 0

): �¦4x2 + 4kx+ k + 2 = 0k¢�, K:

∆ = (4k)2 − 4× 4(k + 2) > 0 =⇒ k > 2½k 6 −1

18



duëêk3(0, 5)SÑlþ!©Ù. K:

f(x) =

{
1
5
, x ∈ (0, 5),

0, Ù¦.

K

P = p(k > 2) ∪ P (k 6 −1)

=
∫∞

2
fk(x) dx+

∫ −1

−∞ fk(x) dx

=
∫ 5

2
1
5

dx+
∫ −1

−∞ 0 dx = 3
5

=: �g�§k¢��VÇ�3
5
.

24. �,100��¬¥, 90��Ü�¬, 10��g¬. 8�Ål¥Ä�2�SC3,�Å

ìþ. eTÅìki�g¬, i = 0, 1, 2, KÅì�¦^Æ·Ñlëê�λ = i + 1��ê

©Ù. (1) ¦��Æ·�L1 �VÇ; (2) ®���Æ·�L1, ¦SC3��þ�ü�"

�Ñ´Ü�¬�VÇ.

): (1) 0.32, (2) 0.93.

25. �,1ÚS��Ý(cm)Ñlëê�µ = 10.05, σ = 0.06���©Ù. 5½�Ý

310.05±0.12��S�ÚS�Ü�¬. ¦T1�¬¥�ÚS�ØÜ�¬�VÇ.

): �5½�ÝX, X ∼ N(10.05, 0.062), ÚSØÜ��VÇ�:

P = 1− P (10.05− 0.12 < X < 10.05 + 0.12)

= 1− P [ (10.05−0.12)−10.05
0.06

< x−10.05
0.06

< (10.05+0.12)−10.05
0.06

]

= 1− [φ(2)− φ(−2)]

= 1− φ(2) + [1− φ(2)]

= 2− 2φ(2) = 0.0456

26. �,«���Æ·ξ(±��O)Ñlëê�µ = 160, σ > 0���©Ù.�¦P (120 <

ξ 6 200) > 0.8, ¦σ����.

): �¦X ∼ N(160, σ2)÷v

P{120 < X < 200} = P{120−160
σ

< x−160
σ

6 200−160
σ
}

= φ(40
σ

)− φ(−40
σ

) = 2φ(40
σ

)− 1 > 0.80
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Ik

φ(
40

σ
) > 0.9 = φ(1.282)

=
40

σ
> 1.282, σ 6

40

1.282
= 31.20

¤±#Nσ���31.20.

27. ��ÅCþξ�©ÙÆ�

ξ −2 −1 0 1 3

p 1
5

1
6

1
5

1
15

11
30

¦η = ξ2�©ÙÆ.

): dãL��: η = ξ2

P (Y = 0) = P (X = 0) = 1
5

P (Y = 1) = P (X2 = 1) = P{(X = 1) ∪ (X = −1)} = 7
30

P (Y = 4) = P (X2 = 4) = P{(X = 2) ∪ (X = −2)} = 1
5

P (Y = 9) = P (X2 = 9) = P{(X = 3) ∪ (X = −3)} = 11
30

�Y�©ÙÆ�

Y 0 1 4 9

P 1/5 7/30 1/5 11/30

28. ,ü ç­155<, U�Á¤1¹^, �k526<�¶. b��¶ö�Á¤1ξ ∼

N(µ, σ2), ®�90©±þ12<, 60©±e83<. elp©�$©�g¹�, ,<¤1

�78©, ¯d<UÄ�¹�?

): U

29. ��ÅCþξ3«m(0, 1) SÑlþ!©Ù. (1) ¦η = eξ�VÇ�Ý; (2) ¦η =

−2 ln ξ�VÇ�Ý¼ê.

): X3«m(0, 1)Ñlþ!©Ù, K

f(x) =

{
1, 0 < x < 1

0, Ù¦.
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(1)ÏY = eξ > 0��y 6 0�, FY (y) = P (Y 6 y) = 0, l
fY (y) = 0.

�y > 0�:

FY (y) = P (Y 6 y) = P (ex 6 y) = P (x 6 ln y) = FX(ln y)

K

FY (y) = fX(ln y)
1

y
=

{
1 · 1

y
, 0 < ln y < 1

0, Ù¦
=

{
1
y
, 1 < y < e

0, Ù¦

(2)�X3(0, 1)þ�, Y > 0, ��y 6 0�, FY (y) = 0, l
fY (y) = 0.

�y > 0�,

FY (y) = P (Y 6 y) = P (−2 lnx 6 y) = P (X > e−
y
2 )

= 1− P (X < e−
y
2 ) = 1− FX(e−

y
2 )

fY (y) =

{
−1

2
e−

y
2 · 1, 0 < e−

y
2 < 1

0, Ù¦
=

{
1
2
e−

y
2 , y > 0

0, Ù¦

30. ��ÅCþξ ∼ N(µ1, σ
2
1), η ∼ N(µ2, σ

2
2). e

P (|ξ − µ1| 6 1) > P (|η − µ2| 6 1),

Á'�σ1Úσ2���.

): dK¿��: ξÑl��©Ù(µ1, σ
2
1), ηÑl��©ÙN(µ2, σ

2
2)�P (|η−µ2| 6 1)

K

P (|ξ − µ1| 6 1) = P (−1 6 ξ − µ1 6 1) = P (− 1
σ1

6 ξ−µ1
σ1

6 1
σ1

)

= φ( 1
σ1

)− φ(− 1
σ1

) = 2φ(− 1
σ1

)− 1

Ón�¦:

P (|η − µ2| 6 1) = 2φ(
1

σ2

)− 1

dK��

2φ(
1

σ1

)− 1 > 2φ(
1

σ2

)− 1

�n�
1

σ1

>
1

σ2

==⇒ σ1 < σ2
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31. �ξ ∼ N(0, 1). Á©O¦ eξ, 2ξ2 + 1Ú|ξ|�VÇ�Ý¼ê.

): ®�ξ ∼ N(0, 1), f(x) = 1√
2π
e−

x2

2

(1)η = eξ > 0, éu?¿y 6 0, FY (y) = P (η 6 y) = 0 K�y > 0�:

FY (y) = P (η 6 y) = P (eξ 6 y) = P (ξ 6 ln y) =

∫ ln y

−∞
f(x) dx

fY (y) = F ′Y (y) =

{
1√
2π
e−

ln2 y
2 · 1

y
, y > 0,

0, y 6 0.
=

 1
y
√

2π
e−

ln2 y
2 , y > 0,

0, Ù¦.

�Y = eξ�VÇ�Ý�:

fη(y) =

 1
y
√

2π
e−

ln2 y
2 , y > 0,

0, Ù¦.

(2)Ïη = 2ξ2 + 1 > 1, �é?¿y < 1�ê, Fη(y) = P (η 6 y) = 0, l


fη(y) = 0.

�y > 1�,

Fη(y) = P (η 6 y) = P (2ξ2 + 1 6 y)

= P (−
√

y−1
2

6 ξ 6
√

y−1
2

)

= P (ξ 6
√

y−1
2

)− P (ξ 6 −
√

y−1
2

)

=
∫√ y−1

2

−∞ f(x) dx−
∫ −√ y−1

2

−∞ f(x) dx

K

fη(y) = F ′η(y) =

 1

2
√

y−1
2

· 1√
2π
e−

(

√
y−1
2 )2

2 · 2, y > 1,

0, Ù¦.

=


1

2
√
π(y−1)

e−
(y−1)

4 , y > 1,

0, Ù¦.

�η = 2ξ2 + 1�VÇ�Ý�:

fη(y) =


1

2
√
π(y−1)

e−
(y−1)

4 , y > 1,

0, Ù¦.

22



(3)Ïη = |ξ| > 0, �é?¿y < 0, fY (y) = 0. �y > 0�,

Fη(y) = P (|ξ| 6 y) = P (−y 6 y) = P (ξ 6 y)− P (ξ 6 −y)

=
∫ y
−∞ f(x) dx−

∫ −y
−∞ f(x) dx

K:

fη(y) = F ′η(y) =

{
1√
2π
e−

y2

2 , y > 0,

0, y < 0.
=


√

2
π
e−

y2

2 , y > 0,

0, Ù¦.

�η = |ξ|�VÇ�Ý�:

fη(y) =


√

2
π
e−

y2

2 , y > 0,

0, Ù¦.

32. ��ÅCþξÑlëê�2��ê©Ù, ¦η = 1− e−2ξ�©Ù.

): η ∼ U(0, 1)

33. ��Cþξ�VÇ�Ý¼ê�

f(x) =

{
1

3√
x2
, e x ∈ [1, 8],

0, Ù§.

F (x)´ξ�©Ù¼ê. ¦�ÅCþη = F (ξ)�©Ù¼ê.

):

G(y) =


0 y 6 0,

y 0 < y < 1,

1 y > 1.

34. ��ÅCþξ�VÇ�Ý¼ê�

f(x) =

{
1
9
x2, e 0 < x < 3,

0, Ù§.

¦�ÅCþ

η =


2, e ξ 6 1,

ξ, e 1 < ξ < 2,

1, e ξ > 2.

�©Ù¼êÚξ 6 η�VÇ.
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1®Ù
���ÅCþ9Ù©Ù

1. ,�f¥Ck12�m', Ù¥2�´g¬. 8^�£Ä�ÚØ�£Ä�©Ol¥

Ä�üg, zgÄ���. Á3ü«�¹e©O�Ñ(ξ, η)�éÜ©ÙÆ, Ù¥

ξ =

{
1, 1�g�Ñ�¬,

0, 1�g�Ñg¬.
η =

{
1, 1�g�Ñ�¬,

0, 1�g�Ñg¬.

): (1)�£Ä�. �âK¿��, 1�gÄ��(JØ¬K�1�gÄ��(J�V

Ç. =�ÅCþξ, η�pÕá, �¦©ÙÆ:

P (ξ = 1) = P (η = 1) =
10

12
=

5

6

P (ξ = 0) = P (η = 0) =
2

12
=

1

6

(ξ, η)�¤k�U���(0,0),(0,1),(1,0),(1,1)¤±

P{ξ = 0, η = 0} = P (ξ = 0)P (η = 0) = 1
36
,

P{ξ = 0, η = 1} = P (ξ = 0)P (η = 1) = 1
6
× 5

6
= 5

36

P{ξ = 1, η = 0} = P (ξ = 1)P (η = 0) = 5
6
× 1

6
= 5

36

P{ξ = 1, η = 1} = P (ξ = 1)P (η = 1) = 5
6
× 5

6
= 25

36

=ξÚη�éÜ©ÙÆ:

η

ξ
0 1

0 1
36

5
36

1 5
36

25
36



(2)Ø�£Ä�. �K¿��, 1�g�Ñ�(J¬K�1�g�Ñ�(J�VÇ,

��Xe^�VÇ:

P (η = 0|ξ = 0) = 1
11
, P (η = 0|ξ = 1) = 2

11

P (η = 1|ξ = 0) = 10
11
, P (η = 1|ξ = 1) = 9

11

qÏ�P (ξ = 0) = 2
12
, P (ξ = 1) = 10

12
, ¤±

P{ξ = 0, η = 0} = P{η = 0|ξ = 0}P (ξ = 0) = 1
11
× 2

12
= 1

66

P{ξ = 1, η = 0} = P{η = 0|ξ = 1}P (ξ = 1) = 2
11
× 10

12
= 10

66

P{ξ = 0, η = 1} = P{η = 1|ξ = 0}P (ξ = 0) = 10
11
× 2

12
= 10

66

P{ξ = 1, η = 1} = P{η = 1|ξ = 1}P (ξ = 1) = 9
11
× 10

12
= 45

66

=ξÚη�éÜ©ÙÆ:

η

ξ
0 1

0 1
66

10
66

1 10
66

45
66

2. ,Ýf¥Ck3�ç¥!2�ù¥!2�x¥. 8l¥?�4�, ¿©O^ξÚηL«��

ç¥Úù¥��ê. ¦(ξ, η)�éÜ©ÙÆ.

): �K¿��, ξL«��ç¥��ê, =ξ¤k�U����ξ = 0, 1, 2, 3. ηL«

��ù¥��ê, η¤k�U����η = 0, 1, 2. -Pij = P{ξ = i, η = j}, i =

0, 1, 2, 3.j = 0, 1, 2. l


P{ξ = 0, η = 0} = 0, P{ξ = 0, η = 1} = 0

P{ξ = 0, η = 2} =
C2

2C
2
2

C4
7

= 1
35

P10 = P{ξ = 1, η = 0} = 0

P11 = P{ξ = 1, η = 1} =
C1

3C
1
2C

2
2

C4
7

= 6
35

P12 = P{ξ = 1, η = 2} =
C1

3C
2
2C

1
2

C47
7

= 6
35

P20 = P{ξ = 2, η = 0} =
C2

3C
0
2C

2
2

C4
7

= 3
35

P21 = P{ξ = 2, η = 1} =
C2

3C
1
2C

1
2

C4
7

= 12
35

P22 = P{ξ = 2, η = 2} =
C2

3C
2
2C

0
2

C4
7

= 3
35
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P30 = P{ξ = 3, η = 0} =
C3

3C
0
2C

1
2

C4
7

= 2
35

P31 = P{ξ = 3, η = 1} =
C3

3C
1
2C

0
2

C4
7

= 2
35

P32 = P{ξ = 3, η = 2} = 0

�ξÚη�éÜ©ÙÆ:

ξ

η
0 1 2

0 0 0 1
35

1 0 6
35

6
35

2 3
35

12
35

3
35

3 2
35

2
35

0

3. ��ÅCþUk (k = 1, 2, 3)�pÕá, �þÑlëê�p�0-1©Ù. -

ξ =

{
1, eU1 + U2�Ûê,

0, eU1 + U2�óê,
η =

{
1, eU3 + U2�Ûê,

0, eU3 + U2�óê.

¦(ξ, η)�éÜ©ÙÆ.

): ξÚη�éÜ©ÙÆ�

η

ξ
0 1

0 (1− p)3 + p3 p(1− p)
1 p(1− p) p(1− p)

4. �,��å:Õ�þ�<êξÑlëê�λ�Ñt©Ù, z ¦�¥åe��VÇ

�p ∈ (0, 1), ¿�¦��m�pÕá. e^ηL«¥åe��<ê, ¦3u��kn �¦

��^�e, ¥åkm<e��VÇ, ¿�Ñ(ξ, η)�éÜ©ÙÆ.

): (1) P (η = m|ξ = n) = Cm
n p

m(1− p)n−m,

(2)

P (ξ = n, η = m) = Cm
n p

m(1− p)n−m · e−λ

n!
λn (0 6 m 6 n, n = 1, 2, · · · )

26



5. �(ξ, η)�éÜ©ÙÆ�

η ξ x1 x2 x3

y1 a 1/9 c

y2 1/9 b 1/3

eξ�η�pÕá, ¦ëêa, b, c��.

): a = 1/18, b = 2/9, c = 1/6

6. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
k(6− x− y), e 0 < x < 2, 2 < y < 4,

0, Ù¦.

Á(½~êk, ¿O�VÇP (ξ < 1, η < 3), P (ξ < 1.5), P (ξ + η 6 4).

): (1)|^���ÅCþ�Ý5�
∫ +∞
−∞

∫ +∞
−∞ f(x, y) dx dy = 1�,∫ +∞

−∞

∫ +∞

−∞
f(x, y) dx dy =

∫∫
D

f(x, y)dxdy = 1.

Ù¥,D�ã(1) ¥ÒKÜ©«�. ¤±,∫∫
D

f(x, y)dxdy =

∫ 2

0

dx

∫ 4

2

(6− x− y)K dy = 8K = 1, K =
1

8

=

f(x, y) =

{
1
8
(6− x− y), 0 < x < 2, 2 < y < 4,

0 Ù¦

(2)P (ξ < 1, η < 3)L«�ÅCþ(ξ, η)á3²¡«��VÇ.

P (ξ < 1, η < 3) =

∫ 1

−∞

∫ 3

−∞
f(x, y) dx dy

Ï�VÇ�Ý¼êf(x,y)=3ã(2)¥ÒKÜ©«�âäk�"), =

P (ξ < 1, η < 3) =
∫ 1

−∞

∫ 3

−∞ f(x, y) dx dy

=
∫ 1

0
dx
∫ 3

2
1
8
(6− x− y) dy

=
∫ 1

0
( 7

16
− 1

8
x) dx = 3

8

27



(3)

P (ξ < 1.5) =

∫ 1.5

−∞

∫ +∞

−∞
f(x, y) dx dy

Ó�VÇ�Ý¼êf(x,y)=3ã(3)¥ÒKÜ©«�âäk�").

P (ξ < 1.5) =
∫ 1.5

0

∫ 4

2
f(x, y) dx dy

=
∫ 1.5

0
dx
∫ 4

2
1
8
(6− x− y) dy = 27

32

(4)ã(4)¥ÒKÜ©«��VÇ�Ý¼êf(x,y)È©��"«�, =

P (ξ + η 6 4) =
∫ 2

0

∫ 4−x
2

f(x, y) dx dy

=
∫ 2

0
dx
∫ 4−x

2
1
8
(6− x− y) dy = 2

3

7. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
4.8y(2− x), e 0 6 y 6 x 6 1,

0, Ù¦.

¦ξ, η�>�VÇ�Ý¼ê.

): ���ÅCþ(ξ, η)�VÇ�Ý�

f(x, y) =

{
4.8y(2− x) 0 6 x 6 1, 0 6 y 6 x,

0 Ù¦

���ÅCþ(ξ, η)�©Ù«�Xã5¤«. �0 6 x 6 1�,

fξ(x) =
∫ +∞
−∞ f(x, y) dy

=
∫ x

0
4.8(2− x)y dy = 2.4x2(2− x)

�'uξ�>�VÇ�Ý¼ê�

fξ(x) =

{
2.4x2(2− x) 0 6 x 6 1,

0 Ù¦

�0 6 y 6 1�,

fη(y) =
∫ +∞
−∞ f(x, y) dy

=
∫ 1

y
4.8y(2− x) dx

= 2.4y(3− 4y + y2)
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�

fη(y) =

{
2.4y(3− 4y + y2) 0 6 y 6 1,

0 Ù¦

8. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
e−y, e 0 < x < y,

0, Ù¦.

¦ξ, η�>�VÇ�Ý¼ê.

): �x > 0�,

fξ(x) =

∫ +∞

−∞
f(x, y) dy =

∫ +∞

x

e−y dy = e−x

�ξ�>��Ý�

fξ(x) =

{
e−x x > 0,

0 ÄK

�y > 0�,

fη(y) =

∫ +∞

−∞
f(x, y) dy =

∫ y

0

e−y dx = ye−y

�η�>��Ý�

fη(y) =

{
ye−y y > 0,

0 ÄK

9. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
cx2y, e x2 6 y 6 1,

0, Ù¦.

Á(½~êc, ¿O���ÅCþ�>�VÇ�Ý¼ê.

): (1)|^���ÅCþ�Ý5�
∫ +∞
−∞

∫ +∞
−∞ f(x, y) dx dy = 1�,∫ +∞

−∞

∫ +∞

−∞
f(x, y) dx dy =

∫∫
D

f(x, y)dxdy = 1

29



Ù¥D�ã7¥ÒKÜ©¡È.�∫ +∞
−∞

∫ +∞
−∞ f(x, y) dx dy =

∫ 1

−1
dx
∫ 1

x2
cx2y dy

=
∫ 1

−1
1
2
cx2(1− x4) dx = 4

21
c = 1

�c = 21
4

.

(2)

f(x, y) =

{
21
4
x2y x2 6 y 6 1,

0 ÄK

fξ(x) =
∫ +∞
−∞ f(x, y) dy

=

{ ∫ x2
−∞ 0 dy +

∫ 1

x2
21
4
x2y dy +

∫ +∞
1

0 dy |x| < 1,

0 |x| > 1.

=

{
21
8
x2(1− x4) |x| < 1,

0 |x| > 1.

fη(y) =
∫ +∞
−∞ f(x, y) dx

=

{ ∫ −√y
−∞ 0 dx+

∫ +
√
y

−√y
21
4
x2y dx+

∫ +∞
+
√
y

0 dx 0 6 y 6 1,

0 Ù¦

=

{
7
2
y

5
2 0 6 y 6 1,

0 Ù¦

10. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
1, e |y| < x, 0 < x < 1,

0, Ù¦.

¦^�VÇ�Ý¼êfη|ξ(y|x), fξ|η(x|y).

):

fξ(x) =

{ ∫ x
−∞ 0 dy +

∫ x
−x 1 dy +

∫ +∞
x

0 dy 0 < x < 1,

0 Ù¦

=

{
2x 0 < x < 1,

0 Ù¦
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�0 < x < 1�, fξ(x) > 0

fη|ξ(y|x) =

{
1

2x
|y| < x,

0 ÄK

fη(y) =
∫ +∞
−∞ f(x, y) dx

=


∫ −y
−∞ 0 dx+

∫ 1

−y 1 dx+
∫ +∞

1
0 dx −1 < y < 0,∫ y

−∞ 0 dx+
∫ 1

y
1 dx+

∫ +∞
1

0 dx 0 < y < 1,

0 Ù¦

=


1 + y −1 < y < 0,

1− y 0 < y < 1,

0 Ù¦

�−1 < y < 0�,

fξ|η(x|y) =

{
1

1+y
−y < x < 1,

0 Ù¦

�0 < y < 1�,

fξ|η(x|y) =

{
1

1−y y < x < 1,

0 Ù¦

¤±�|y| < 1�,

fξ|η(x|y) =

{
1

1−|y| |y| < x < 1,

0 Ù¦

nþ¤ã,

fη|ξ(y|x) =

{
1

2x
|y| < x,

0 Ù¦
fξ|η(x|y) =

{
1

1−|y| |y| < x < 1,

0 Ù¦

11. �,�f¥Ck1�ù¥!2�ç¥�3�x¥. yk�£l�¥�üg, zg��

¥. ±ξ, η, ζ©OL«üg�¥¤���ù¥!ç¥Úx¥��ê. ¦VÇP (ξ = 1|ζ =

0)Ú(ξ, η)�éÜ©ÙÆ.
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): (1) P (ξ = 1|ζ = 0) = 4/9 (2)

ξ

η
0 1 2

0 1/4 1/3 1/9

1 1/6 1/9 0

2 1/36 0 0

12. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
4xy, e0 6 x 6 1, 0 6 y 6 1,

0, Ù§.

¦ÙéÜ©Ù¼ê.

):

F (x, y) =



0, x < 0½y < 0

x2y2, 0 6 x 6 1, 0 6 y 6 1

x2, 0 6 x 6 1, y > 1

y2 x > 1, 0 6 y 6 1

1, x > 1, y > 1

13. �ξ3[0, 1]þÑlþ!©Ù, �éu?¿�x ∈ R, η �^�VÇ�Ý¼ê�

fη|ξ(y|x) =

{
x, e 0 < y < 1

x
,

0, Ù¦.

¦(ξ, η)�éÜVÇ�Ý¼êÚη�>�VÇ�Ý¼ê.

): Ï�ξ − U(0, 1), =ξÎÜþ!©Ù

f(x) =

{
1 0 6 x 6 1,

0 Ù¦
fη|ξ(y|x) =

f(x, y)

fξ(x)
=

{
x 0 < y < 1

x
,

0 Ù¦

f(x, y) = fη|ξ(y|x)fξ(x), fξ(x) =

{
1 0 6 x 6 1,

0 Ù¦

¤±,

f(x, y) =

{
x 0 6 x 6 1, 0 < y < 1

x
,

0 Ù¦
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duVÇ�Ý¼ê=3ã9¥ÒKÜ©��"�.

fη(y) =

∫ +∞

−∞
f(x, y) dx

�1 > y > 0�,

fη(y) =

∫ 0

−∞
0 dx+

∫ 1

0

x dx+

∫ +∞

1

0 dx =
1

2

�y > 1�,

fη(y) =

∫ 0

−∞
0 dx+

∫ 1
y

0

x dx+

∫ +∞

1
y

0 dx =
1

2y2

¤±,

fη(y) =


1
2

1 > y > 0,
1

2y2
y > 1,

0 Ù¦

14. ��ÅCþξÚη�pÕá, ξ3[0, 1]þÑlþ!©Ù, η�VÇ�Ý¼ê�

fη(y) =

{
1
2

e−y/2, e y > 0,

0, e y 6 0.

¦(ξ, η)�éÜVÇ�Ý¼ê, ¿�LO��g�§x2 + 2ξx+ η = 0k¢��VÇ.

): (1)dK¿��, ξ3(0,1)þÑlþ!©Ù

f(x) =

{
1 0 6 x 6 1,

0 Ù¦

|^

fη(y) =

{
1
2
e−

y
2 y > 0,

0 y 6 0

ÚξÚη�pÕá�

f(x, y) = fξ(x)fη(y) =

{
1
2
e−

y
2 0 6 x 6 1, y > 0,

0 Ù¦
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(2)�g�§x2 + 2ξx + η = 0k¢�, K∆ = (2ξ)2 − 4 × 1 × η > 0, =4ξ2 >

4η, ξ2 > η.

Xã10¤«, VÇ�Ý3ÒKÜ©Dâäk�").

P (ξ2 > η) =
∫∫

D
f(x, y)dxdy

=
∫ 1

0
dx
∫ x2

0
1
2
e−

y
2 dy =

∫ 1

0
(1− e−x

2

2 ) dx

= 1−
∫ 1

0
e−

x2

2 dx = 1−
√

2π
∫ 1

0
1√
2π
e−

x2

2 dx = 1−
√

2π[φ(1)− φ(0)]

= 1−
√

2π(0.8413− 0.5) = 0.1445

15. �ξÚη�pÕá, ÙVÇ�Ý¼ê©O�

fξ(x) =

{
λ e−λx, e x > 0,

0, e x 6 0,
fη(y) =

{
µ e−µy, e y > 0,

0, e y 6 0,

Ù¥λ, µ > 0´~ê. ½Â�ÅCþ

ζ =

{
1, e ξ 6 η,

0, e ξ > η.

¦^�VÇ�Ý¼êfξ|η(x|y)Úζ�©ÙÆ.

): (1) fξ|η(x|y) = f(x,y)
fη(y)

, duξÚη´�pÕá��ÅCþ,

f(x, y) = fξ(x) · fη(y) =

{
λµe−λx−µy, x > 0�y > 0

0, ÄK.

fη(y) =

{
µe−µy, y > 0

0, ÄK.

�

fξ|η(x|y) =
f(x, y)

fη(y)
=

{
λe−λx, x > 0

0, ÄK.

(2)du

ζ =

{
1, e ξ 6 η

0, eξ > η.
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�

P (ζ = 1) = P (ξ 6 η) =
∫ +∞

0

∫ +∞
x

λµe−λx−µy dx dy

=
∫ +∞

0
λe−(λ+µ)x dx = λ

λ+µ
,

�P (ζ = 0) = P (ξ > η) = 1− λ
λ+µ

= µ
λ+µ

. l
ζ�©ÙÆ�

ζ 0 1

P λ
λ+µ

µ
λ+µ

16. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
e−x, e0 < y < x,

0, Ù¦.

¦^�VÇ�Ý¼êfξ|η(x|y)Ú^�VÇP (ξ 6 1|η 6 1).

): (1)

fη|ξ(y|x) =

{
1
x

0 < y < x,

0, Ù§.

(2) P (ξ 6 1|η 6 1) = e−2
e−1

.

17. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
x+ y, e 0 < x < 1, 0 < y < 1,

0, Ù¦.

©O¦ξ + ηÚξη�VÇ�Ý¼ê.

): Pζ = ξ + η�VÇ�Ý�fζ(z)

fζ(z) =
∫ +∞
−∞ f(x, z − x) dx

®��ÅCþ(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
x+ y, e 0 < x < 1, 0 < y < 1

0, Ù¦.

3ÒK«�¥, VÇ�Ýâäk�"�.

�z > 2½z 6 0�,fζ(z) = 0.

�0 6 z 6 2�,
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(i)0 6 z 6 1�, fζ(z) =
∫ 0

−∞ 0 dx+
∫ z

0
z dx+

∫ +∞
z

0 dx = z2

(ii)1 6 z 6 2�, fζ(z) =
∫ z−1

−∞ 0 dx+
∫ 1

z−1
z dx+

∫ +∞
1

0 dx = z(2− z)

nþ¤ã,

fζ(z) =


0, z > 2, z 6 0

z2, 0 6 z 6 1

(2− z)z, 1 6 z 6 2.

Kζ = ξη�VÇ�Ý�f ′ζ(z) =
∫ +∞
−∞

1
|x|f(x, z

x
) dx Xã13,

ÒK«�d {
0 < x < 1

0 < z
x
< 1

=0 < z < x(½.

�z > 1½z 6 0�, f ′ζ(z) = 0.

�0 < z < 1�, f ′ζ(z) =
∫ z
−∞ 0 dx+

∫ 1

z
1
|x|(x+ z

x
) dx+

∫ +∞
1

0 dx = 2(1− z).

nþ¤ã,

f ′ζ(z) =

{
2(1− z), 0 < z < 1

0, Ù¦.

18. �,û¬�±�I¦þ´�Å�, ÙVÇ�Ý¼ê�

f(t) =

{
t e−t, e t > 0,

0, e t 6 0.

��±�I¦þ´�pÕá�. ¦ü±�I¦þ�VÇ�Ý¼ê.

): �,û¬31i±�I¦þ�ξi(i = 1, 2, 3, · · · · · · ·) dK¿��, �±�I¦þ�

pÕá, ¿�k

f(t) =

{
te−t, t > 0

0, t 6 0.

Pü±�I¦þ�z, =z = ξ1 + ξ2, Kz�VÇ�Ý�fξ(z) =
∫ +∞
−∞ f(x)f(z −

x) dx.

df(t)�½Â, � {
x > 0

z > x.
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�, þãÈ©��È©¼êØ�u0.

3ÒKÜ©¥, VÇ�Ýâäk�"�.�z 6 0�,fζ(z) = 0. �z > 0�,

fζ(z) =
∫ 0

−∞ 0 dx+
∫ z

0
xe−x(z − x)e−(z−x) dx+

∫ +∞
z

0 dx

=
∫ z

0
xe−x(z − x)e−(z−x) dx = e−z

∫ z
0
x(z − x) dx = z3e−z

3!

nþ¤ã,

fζ(z) =

{
z3e−z

3!
, z > 0

0, z 6 0.

19. ��ÅCþξ, ηÕáÓ©Ù, ÙVÇ�Ý¼ê�

f(x) =

{
e−x, e x > 0,

0, Ù¦.

¦ζ = η/ξ�VÇ�Ý¼ê.

): Pζ = η
ξ
�VÇ�Ý�fζ(z). fζ(z) =

∫ +∞
−∞ f(x, zx)|x| dx ®��ÅCþ(ξ, η)�

VÇ�Ý¼êþ�

f(x) =

{
e−x, ex > 0

0, Ù¦.

df(x)�½Â,� {
x > 0

xz > 0.

�,fζ(z) =
∫ +∞
−∞ f(x, zx)|x| dx �È©¼êØ�u". Xã15,

3ÒKÜ©¥, VÇ�Ýâäk�"�.

�z 6 0�,fζ(z) = 0.

�z > 0�,fζ(z) =
∫ 0

−∞ 0 dx+
∫ +∞

0
xe−xe−zx dx =

∫ +∞
0

xe−x−zx dx = 1
(1+z)2

.

nþ¤ã,

fζ(z) =

{
1

(1+z)2
, z > 0,

0, Ù¦.

20. �(ξ, η)3Ý/G = {(x, y)|0 6 x 6 2, 0 6 y 6 1} þÑlþ!©Ù. ¦>�

�ξÚη�Ý/�¡ÈS�VÇ�Ý¼ê.
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):

fS(s) = F ′S(s) =

{
1
2
(ln 2− ln s), 0 < s < 2

0, Ù§.

21. ��ÅCþξ1!ξ2�pÕá, �ÑlN(0, 1). O�ξ2
1 + ξ2

2�VÇ�Ý¼ê.

):

fη(y) =

{
1
2

e−
1
2
y, y > 0

0, y 6 0

22. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
1
2
(x+ y) e−(x+y), e x > 0, y > 0,

0, Ù¦.

Á�yξÚη´Ä�pÕá, ¿O�ξ + η�VÇ�Ý¼ê.

): (1)dK¿�, �ÅCþ(ξ, η)�VÇ�Ý�

f(x, y) =

{
1
2
(x+ y)e−(x+y), ex > 0, y > 0,

0, Ù¦.

VÇ�Ý=3ÒKÜ©âäk�"�.

�x 6 0�, fξ(x) =
∫ +∞
−∞ f(x, y) dy = 0.

�x > 0�, fξ(x) =
∫ 0

−∞ 0 dx+
∫ +∞

0
1
2
(x+ y)e−(x+y) dy = e−x(x+1)

2

¤±,

fξ(x) =

{
e−x(x+1)

2
, ex > 0,

0, Ù¦.

�y 6 0�, fη(y) =
∫ +∞
−∞ f(x, y) dx = 0.

�y > 0�,

fη(y) =
∫ 0

−∞ 0 dx+
∫ +∞

0
1
2
(x+ y)e−(x+y) dx

=
∫ +∞

0
1
2
(x+ y)e−(x+y) dx = e−y

2
(y + 1)

=

fη(y) =

{
e−y(y+1)

2
, y > 0,

0, y 6 0.
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fξ(x) · fη(y) =

{
e−(x+y)(x+1)(y+1)

4
, y > 0, x > 0,

0, Ù¦.
6= f(x, y)

¤±, ξÚηØ�pÕá.

(2)Pξ+ η = ζ�VÇ�Ý�fζ(z). fζ(z) =
∫ +∞
−∞ f(x, z− x) dx ®��ÅCþ�

VÇ�Ý, d½Â�, � {
x > 0,

z > x.

�, þãÈ©��È©¼êØ�u".

VÇ�Ý3ÒKÜ©âäk�"�.

�z 6 0�, fζ(z) = 0.

�z > 0�,

fζ(z) =
∫ 0

−∞ 0 dx+
∫ z

0
1
2
(x+ z − x)e−(x+z−x) dx+

∫ +∞
z

0 dx

=
∫ z

0
1
2
ze−z dx = z2

2
e−z

nþ¤ã,

fζ(z) =

{
z2

2
e−z, z > 0,

0, Ù¦.

23. �(ξ, η)�éÜ�Ý¼ê�

f(x, y) =

{
1

πR2 , ex
2 + y2 6 R2,

0, Ù§.

¦ξÚη�>��Ý¼ê, ξÚη�^��Ý¼ê, ¿�yξÚη´Ä�pÕá.

): (1) ξÚη´�pé¡�,

fξ(x) =

{
2
√
R2−x2
πR2 −R 6 x 6 R

0, Ù§
, fη(y) =

 2
√
R2−y2
πR2 −R 6 y 6 R

0, Ù§.

(2) ξ|η Óη|ξ�´é¡�

fξ|η(x|y) =


1

2
√
R2−y2

, |x| 6
√
R2 − y2

0, Ù§,
fη|ξ(y|x) =

{
1

2
√
R2−x2 , |y| 6

√
R2 − x2

0, Ù§
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(3) duf(x, y) 6= fξ(x) · fη(y), ¤±ξ, ηØ´�pÕá�.

24. ��ÅCþξ�η�pÕá, ÙVÇ�Ý¼ê©O�

fξ(x) =

{
1, e0 6 x 6 1,

0, Ù§,
fη(y) =

{
A e−y, ey > 0,

0, ey 6 0.

Á(½~êA, ¿¦�ÅCþ2ξ + η�VÇ�Ý¼ê.

): (1) A = 1,

(2)

fζ(z) =


0, z < 0

(1− e−z)/2 0 6 x 6 2

( e2 − 1) e−z/2 z > 2

25. ��ÅCþξ�η�pÕá. Ù¥, ξ�©ÙÆÚη�VÇ�Ý¼ê©O�

P (ξ = i) =
1

3
, i = −1, 0, 1; fη(y) =

{
1, e0 6 y 6 1,

0, Ù§.

Pζ = ξ + η. ¦VÇP (ζ 6 1
2
|ξ = 0), ¿O�ζ�VÇ�Ý¼ê.

): (1) P (ζ 6 1
2
|ξ = 0) = 1

2

(2)

fζ(z) =

{
1
3
−1 6 z < 2

0, Ù§

26. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
b e−(x+y), e 0 < x < 1, y > 0,

0, Ù¦.

Á(½~êb, ¿¦>�VÇ�Ý¼êfξ(x), fη(y)Ú¼êmax{ξ, η}�©Ù¼ê.

): (1) |^�ÅCþ�Ý¼ê5�:
∫ +∞
−∞ f(x, y) dx dy = 1. d�ÅCþ(ξ, η)�V

Ç�Ý

f(x, y) =

{
be−(x+y), e0 < x < 1, 0 < y < +∞,
0, Ù¦.
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�,
∫ 1

0

∫ +∞
0

be−(x+y) dx dy = 1 )��,
∫ 1

0
be−x dx = 1

b = e
e−1

(2)fξ(x) =
∫ +∞
−∞ f(x, y) dy Xã18,

VÇ�Ý�k3ÒKÜ©âäk�"�.

�x > 1Úx 6 0�, fξ(x) = 0.

�0 < x < 1�, fξ(x) =
∫ 0

−∞ 0 dx+
∫ +∞

0
e
e−1

e−(x+y) dy = e−x

1−e−1

¤±,

fξ(x) =

{
e−x

1−e−1 , e0 < x < 1,

0, Ù¦.

fη(y) =
∫ +∞
−∞ f(x, y) dx

�y 6 0�, fη(y) = 0.

�y > 0�,

fη(y) =
∫ 0

−∞ 0 dx+
∫ 1

0
e
e−1

e−(x+y) dx+
∫ +∞

1
0 dx

=
∫ 1

0
e
e−1

e−(x+y) dx = e−y

nþ�,

fη(y) =

{
e−y, y > 0,

0, y 6 0.

(3)

Fζ(z) = P (ζ 6 z) = P (max{ξ, η} 6 z) = P (ξ 6 z, η 6 z)

=
∫ z
−∞

∫ z
−∞ f(x, y) dx dy

�z 6 0�, Fζ(z) = 0.

�0 < z 6 1�, Fζ(z) =
∫ z

0

∫ z
0

e
e−1

e−x−y dx dy = (1−e−z)2

1−e−1

�z > 1�, Fζ(z) =
∫ 1

0

∫ z
0

e
e−1

e−x−y dx dy = 1− e−z.

nþ¤ã,

fζ(z) =


0, z 6 0,
(1−e−z)2

1−e−1 , 0 < z 6 1,

1− e−z, z > 1.

27. ��ÅCþξ, η�pÕá, �©O3«m(0, 1)�(0, 2)þÑlþ!©Ù. ¦max(ξ, η)

�min(ξ, η)�VÇ�Ý¼ê.
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): (1)

fU(u) =


u, 0 < u < 1

1/2, 1 6 u < 2

0, Ù§

(2)

fV (v) =

{
3
2
− v 0 < v < 1

0, Ù§

28. �,1>f���Æ·(±��O) Cq/ÑlN(160, 202)©Ù. 8l¥�Å/Ä

�4�. ¦�Ä¥���Æ·þpu180�VÇ.

): ±ξi(i = 1, 2, 3, · · · · ··) P¤À��1i����Æ·, dK¿��, �ÅCþÑ

lξi ∼ N(160, 202)�©Ù. �����Æ·�u180���VÇ�

P (ξi 6 180) = P (
ξi − 160

20
6

180− 160

20
) = φ(

180− 160

20
) = φ(1) = 0.8413

dK¿��, ξ1!ξ2!ξ3!ξ4�pÕá.

��ÅÀ�4�, Ù¥vk��Æ·�u180���VÇ�

P = (1− 0.8413)4 = 0.00063.

29. ��ÅCþξ, η�pÕá, �ÑlÓ�©Ù. éa 6 b, y²

P (a < min{ξ, η} 6 b) = [P (ξ > a)]2 − [P (ξ > b)]2.

): dK¿��, η!ξ�pÕá, �ÑlÓ�©Ù. ±F (x)P§��©Ù¼ê, qPN =

min{ξ, η}�©Ù¼ê�FN(z).

FN(z) = P (N 6 z) = P (min{ξ, η} 6 z)

= 1− P (min{ξ, η} > z)

= 1− P (ξ > z)P (η > z)

= 1− [1− P (ξ 6 z)][1− P (η 6 z)]

= 1− [1− F (z)]2

u´, P (a < min{ξ, η} 6 b) = FN(b)− FN(a) = [1− F (a)]2 − [1− F (b)]2
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Ï�P (ξ > a) = 1− P (ξ 6 a) = 1− F (a)

P (η > b) = 1− P (η 6 b) = 1− F (b)

¤±,

P (a < min{ξ, η} 6 b) = [1− F (a)]2 − [1− F (b)]2

= [P (ξ > a)]2 − [P (η > b)]2.

30. �ξ, η�pÕá, �ξ ∼ b(m, p), η ∼ b(n, p). y²ξ + η ∼ b(m+ n, p).

31. ��ÅCþ(ξ, η)�©ÙÆ�

ξ
η

0

1 2 3 4 50

1

2

3

0.00 0.01 0.03 0.05 0.07 0.09

0.01 0.02 0.04 0.060.05 0.08

0.060.05 0.05 0.050.01 0.03

0.050.06 0.060.01 0.02 0.04

¦(1) P (ξ = 2|η = 2), P (η = 3|ξ = 0); (2) max{ξ, η}�©ÙÆ; (3) min{ξ, η}�©

ÙÆ; (4) ξ + η�©ÙÆ.

): (1)

P (η = 2) =
5∑
i=0

P (ξ = i, η = 2) = 0.03 + 0.04 + 0.05 + 0.04 = 0.16

P (ξ = 2, η = 2) = 0.05

¤±,

P (ξ = 2|η = 2) = P (ξ=2,η=2)
P (η=2)

= 0.05
0.16

= 5
16

P (ξ = 0) =
3∑
j=0

P (ξ = 0, η = j) = 0.00 + 0.01 + 0.03 + 0.05 + 0.07 + 0.09 = 0.25

P (η = 3|ξ = 0) = 0.05

Kk, P (η = 3|ξ = 0) = P (η=3|ξ=0)
P (ξ=0)

= 0.05
0.25

= 0.2

(2)

(ξ, η) (0, 0) (0, 1) (0, 2) (0, 3) (0, 4) (0, 5) (1, 0) (1, 1) (1, 2) (1, 3) (1, 4)

max{ξ, η} 0 1 2 3 4 5 1 1 2 3 4

P 0.00 0.01 0.03 0.05 0.07 0.09 0.01 0.02 0.04 0.05 0.06
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(1, 5) (2, 0) (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (3, 0) (3, 1) (3, 2) (3, 3) (3, 4) (3, 5)

5 2 2 2 3 4 5 3 3 3 3 4 5

0.08 0.01 0.03 0.05 0.05 0.05 0.06 0.01 0.02 0.04 0.06 0.06 0.05

¤±, µ = max{ξ, η}�©ÙÆ�

µ = max{ξ, η} 0 1 2 3 4 5

P 0.00 0.04 0.16 0.28 0.24 0.28

(3)

(ξ, η) (0, 0) (0, 1) (0, 2) (0, 3) (0, 4) (0, 5) (1, 0) (1, 1) (1, 2) (13) (1, 4)

min{ξ, η} 0 0 0 0 0 0 0 1 1 1 1

P 0.00 0.01 0.03 0.05 0.07 0.09 0.01 0.02 0.04 0.05 0.06

(1, 5) (2, 0) (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (3, 0) (3, 1) (3, 2) (3, 3) (3, 4) (3, 5)

1 0 1 2 2 2 2 0 1 2 3 3 3

0.08 0.01 0.03 0.05 0.05 0.05 0.06 0.01 0.02 0.04 0.06 0.06 0.05

¤±, ν = min{ξ, η}�©ÙÆ�

ν = min{ξ, η} 0 1 2 3

P 0.28 0.30 0.25 0.17

(4)

(ξ, η) (0, 0) (0, 1) (0, 2) (0, 3) (0, 4) (0, 5) (1, 0) (1, 1) (1, 2) (13) (1, 4)

ξ + η 0 1 2 3 4 5 1 2 3 4 5

P 0.00 0.01 0.03 0.05 0.07 0.09 0.01 0.02 0.04 0.05 0.06

(1, 5) (2, 0) (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (3, 0) (3, 1) (3, 2) (3, 3) (3, 4) (3, 5)

6 2 3 4 5 6 7 3 4 5 6 7 8

0.08 0.01 0.03 0.05 0.05 0.05 0.06 0.01 0.02 0.04 0.06 0.06 0.05

¤±, ω = ξ + η�©ÙÆ�

ω = ξ + η 0 1 2 3 4 5 6 7 8

P 0.00 0.02 0.06 0.13 0.19 0.24 0.19 0.12 0.05
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1¯Ù
�ÅCþ�êiA�

1. �,�¬�g¬Ç�0.1, u�
zUÄu4g, zgÄ�10��¬?1u�. Xzg

Äu¥g¬��êõu1, Ò�N���. ^ξL«�U¥N����gê, ¦Eξ.

): k¦u��g, û½I�N����VÇ, �u�Ñg¬ê�η, Kη ∼ b(10, 0.1).

PIN����g�VÇ�P . K

P = P (η > 1) = 1− P (η = 0)− P (η = 1),

Ï�

P (η = 0) = C0
10(0.1)0(1.9)10 = (0.9)10,

P (η = 1) = C1
10(0.1)1(1.9)9 = (0.9)9,

¤±

P = P (η > 1) = 1− (0.9)10 − (0.9)9 = 0.2639.

qÏ��gu�(J�pÕá, �ξ ∼ b(4, 0.2639), ξL«�U¥N����gê,

=ξ�©ÙÆ

ξ 0 1 2 3 4

P (1− P )4 C1
4P

1(1− P )3 C2
4P

2(1− P )2 C3
4P

3(1− P )1 C1
4P

4(1− P )0

�n�

ξ 0 1 2 3 4

P (1− P )4 4P (1− P )3 6P 2(1− P )2 4P 3(1− P ) P 4

¤±E(ξ) = 0× (1− P )4 + 1× 4P (1− P )3 + 2× 6P 2(1− P )2 + 3× 4P 3(1−

P ) + 4× P 4 = 4× 0.2639 = 1.0556



|^Eξ = nP�ξ ∼ b(4, 0.2639).

2. ��ÅCþξ�©ÙÆ�

ξ -2 0 2

pk 0.4 0.3 0.3

¦Eξ, Eξ2, E(3ξ2 + 5).

): |^ξ�©ÙÆ, ��ξ2, 3ξ2 + 5�©ÙÆ©O�:

ξ −2 0 2

Pk 0.4 0.3 0.3

ξ2 4 0

Pk 0.7 0.3

3ξ2 + 5 5 17

Pk 0.3 0.7

¤±,

Eξ = −2× 0.4 + 0× 0.3 + 2× 0.3 = −0.2,

Eξ2 = 4× 0.7 + 0× 0.3 = 2.8,

E(3ξ2 + 5) = 5× 0.3 + 17× 0.7 = 13.4.

3. ��ÅCþξ�VÇ�Ý¼ê�

f(x) =

{
e−x, e x > 0,

0, e x 6 0.

©O¦2ξÚ e−2ξ �êÆÏ".

): (1)Eη = E(2ξ) =
∫ +∞
−∞ 2xf(x) dx =

∫ +∞
0

2xe−x dx = 2;

(2)Eη = E(e−2x) =
∫ +∞
−∞ e−2xf(x) dx =

∫ +∞
0

e−2xe−x dx = 1
3
.

4. ��ÅCþηÑlëê�λ = 1��ê©Ù. ék = 1, 2, ½Â�ÅCþ

ξk =

{
0, eη 6 k,

1, eη > k.

¦(ξ1, ξ2)�éÜ©ÙÆÚE(ξ1 + ξ2).

): (1) ξ1Úξ2�éÜ©ÙÆ�

ξ1

ξ2
0 1

0 1− e−1 0

1 e−1 − e−2 e−2

(2) E(ξ1 + ξ2) = e−1 + e−2.
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5. ��ÅCþξ�VÇ©Ù�P (ξ = 1) = P (ξ = 2) = 1/2, 
3ξ = i�^�e, �Å

Cþη3«m(0, i)þÑlþ!©Ù, i = 1, 2. ¦η�©Ù¼êÚêÆÏ".

): (1) �ÅCþη�VÇ�Ý¼ê�

fη(y) =


3/4, 0 < y < 1

1/4, 1 6 y < 2

0, Ù§

(2) E(η) = 3/4.

6. ���ÅCþ(ξ, η)�©ÙÆ�mL. ©OO�Eξ, Eη, E(ξ/η), E(ξ − η)2.

ξ
η

−1

0

1

1 2 3

0.2 0.1 0.0

0.10.10.1

0.1 0.0 0.3

): 'uξ�>�©ÙÆ

ξ −1 0 1

P 0.3 0.4 0.3

E(ξ) = (−1)× 0.3 + 0× 0.4 + 1× 0.3 = 0

'uη�>�©ÙÆ

η 1 2 3

P 0.4 0.2 0.4

E(η) = 1× 0.4 + 2× 0.2 + 3× 0.4 = 2.

(ξ, η) (−1, 1) (−1, 2) (−1, 3) (0, 1) (0, 2) (0, 3) (1, 1) (1, 2) (1, 3)

ξ/η −1 −1
2

−1
3

0 0 0 1 1
2

1
3

(ξ − η)2 4 9 16 1 4 9 0 1 4

P 0.2 0.1 0 0.1 0 0.3 0.1 0.1 0.1

��ξ/η�©ÙÆ:

ξ/η −1 −1
2
−1

3
0 1 1

2
1
3

P 0.2 0.1 0 0.4 0.1 0.1 0.1

E(ξ/η) = (−1)× 0.2 + (−1
2
)× 0.1 + 1× 0.1 + 1

2
× 0.1 + 1

3
× 0.1 = − 1

15
.

(ξ − η)2�©ÙÆ:
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(ξ − η)2 0 1 4 9 16

P 0.1 0.2 0.3 0.4 0

E(ξ − η)2 = 0× 0.1 + 1× 0.2 + 4× 0.3 + 9× 0.4 + 16× 0 = 5.

7. �(ξ, η)�éÜVÇ�Ý¼ê�

f(x, y) =

{
12y2, e 0 6 y 6 x 6 1,

0, Ù¦.

¦Eξ, Eη, Eξη, E(ξ2 + η2).

8. �ëY.�ÅCþξ�VÇ�Ý¼ê�

f(x) =


ax, e0 < x < 2,

cx+ b, e2 6 x < 4,

0, Ù§.

Ù¥Eξ = 2, P (1 < ξ < 3) = 3/4. ¦~êa, b, c��, η = eξ�êÆÏ"���.

): (1) a = 1/4, b = 1, c = −1/4.

(2) E(η) = 1
4
( e2 − 1)2, D(η) = 1

4
e2( e2 − 1)2.

9. ��ÅCþξ1, ξ2, ξ3�pÕá, Ù¥ξ13«m[0, 1] þÑlþ!©Ù, ξ2Ñl��©

ÙN(0, 22), ξ3Ñlëê�3�Ñt©Ù. ¦E(ξ1 − 2ξ2 + 3ξ3)2.

):

E[(ξ1 − 2ξ2 + 3ξ3)2] = D(ξ1 − 2ξ2 + 3ξ3) + [E(ξ1 − 2ξ2 + 3ξ3)]2

= 517/12 + (19/2)2 = 400/3.

10. �ó�)��,«���Æ·ξÑl�ê©Ù, VÇ�Ý¼ê�

f(x) =

{
1
4

e−x/4, e x > 0,

0, e x 6 0.

ó�5½,ÑÈ���e3ÈÑ�c�S����±N�.eó�ÈÑ����J|100�,

N�������Is¤300�. ¦��ÑÈ����ÀJ|�êÆÏ".

): �ÑÈ����J|y�.
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y 100 100− 300

P P (ξ > 1) P (ξ 6 1)

P (ξ 6 1) =
∫ 1

−∞ f(x) dx

=
∫ 1

0
1
4
e−x/4 dx = 1− e− 1

4

P (ξ > 1) = 1− P (ξ 6 1) = e−
1
4 ,

E = 100× e− 1
4 + (100− 300)× (1− e− 1

4 )

= 300e−
1
4 − 200 = 33.64.,

=��ÑÈ����ÀJ|�êÆÏ"�33.64�.

11. �,1����»3«m(a, b)þÑlþ!©Ù. ¦��¡È�êÆÏ".

): ®��m)�����»3«m[a, b]þÑlþ!©Ù. -���»��ÅCþξ,

f(x) =

{
1
b−a , a 6 x 6 b;

0, ÄK;

-���¡È�S, S = 2π( ξ
2
)2

E(S) = E[2π( ξ
2
)2] = E(π

2
ξ2)

= π
2
E(ξ2) = π

2

∫ +∞
−∞ x2f(x) dx

= π
2

∫ b
a
x2 1

b−a dx = π(b3−a3)
6(b−a)

.

12. ��ÅCþξ!η�VÇ�Ý¼ê©O�

fξ(x) =

{
2 e−2x, e x > 0,

0, e x 6 0,
fη(y) =

{
4 e−4y, e y > 0,

0, e y 6 0.

¦E(ξ + η), E(2ξ − 3η), ¿3ξ, η�pÕá�^�eO�E(ξη).

): (1)�K¿��,

Eξ1 =
∫ +∞
−∞ xf1(x) dx =

∫ +∞
0

x2e−2x dx = (−xe−2x)|+∞0 +
∫ +∞

0
e−2x dx = 1

2
,

Eξ2 =
∫ +∞
−∞ xf2(x) dx =

∫ +∞
0

x4e−4x dx = (−xe−4x)|+∞0 +
∫ +∞

0
e−4x dx = 1

4
,

Eξ2
2 =

∫ +∞
−∞ x2f2(x) dx =

∫ +∞
0

x24e−4x dx = (−x2e−4x)|+∞0 +
∫ +∞

0
2xe−4x dx = 1

8
,

¤±

E(ξ1 + ξ2) = E(ξ1) + E(ξ2) = 1
2

+ 1
4

= 3
4
,

E(2ξ1 − 3ξ2
2) = 2E(ξ1)− 3E(ξ2

2) = 2× 1
2
− 3× 1

8
= 5

8
.
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(2) Ï�ξ1, ξ2�pÕá, dêÆÏ"�5���:

E(ξ1ξ1) = Eξ1Eξ2 =
1

2
× 1

4
=

1

8
.

13. ^nr	/Ä��Ó��²Ám�þ�£, Ù¥�k�rU�m. �zr�²��

U/�Ä�, �zr�²Ám�g�Ø�. ¦Ámgêξ�©ÙÆÚêÆÏ".

): �K¿��,zr�²Ám�g�BØ�,KÁmgêξ�¤k�U���1, 2, · · · , n,

2d��, z��²´��U���:

P (ξ = 1) = 1
n
,

P (ξ = 2) = n−1
n
× 1

n−1
= 1

n
,
...

P (ξ = k) = n−1
n
× n−2

n−1
× · · · × n−k+1

n−k+2
× 1

n−k+1
1
n
,

...

P (ξ = n) = n−1
n
× n−2

n−1
× · · · × 1

2
× 1 = 1

n
,

=ξ�©ÙÆ�

ξ 1 2 · · · k · · · n

P 1
n

1
n
· · · 1

n
· · · 1

n

¤±

E(ξ) = 1× 1
n

+ 2× 1
n

+ · · ·+ k × 1
n

+ · · ·+ n× 1
n

= 1
n
(1 + 2 + · · ·+ k + · · ·+ n) = 1+n

2
.

14. 8k10�<�Å/?\15��m, z��mNB�<êØ�. �z�<?\z��

m´��U�, ��<´Ä?\�m´Õá�. -ξL«k<��mê, ¦Eξ.

): E(ξ) =
15∑
i=1

= 15[1− (14/15)10] = 7.476

15. é?¿�ÅCþξÚ?¿~êc 6= Eξ, y²Dξ < E(ξ − c)2.

):

E(ξ − C)2 = E(ξ2 − 2ξC + C2)

= E(ξ2)− 2CE(ξ) + C2

= [C − E(ξ)]2 + Eξ2 − (Eξ)2

= [C − E(ξ)]2 +D(ξ)

du[C − E(ξ)]2 > 0, �C 6= Eξ�, D(ξ) < E(ξ − C)2.
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16. �ëY.�ÅCþξ�VÇ�Ý¼ê�

f(x) =

{
x
σ2 e−x

2/2σ2
, e x > 0,

0, e x 6 0,

Ù¥σ > 0´~ê. ¦Eξ, Dξ.

):

E(ξ) =
∫ +∞
−∞ xf(x) dx

=
∫ +∞

0
x x
σ2 e

−x2
2σ2 dx

=
∫ +∞

0
x2

σ2 − σ2

x
de
−x2
2σ2

=
∫ +∞

0
−xde

−x2
2σ2

= −xe
−x2
2σ2 |+∞0 +

∫ +∞
0

e
−x2
2σ2 dx

Ï� lim
x→∞
−xe

−x2
2σ2 = lim

x→∞
−x

e
x2

2σ2

|^â7�{K,

lim
x→∞

(−x)′

(e
x2

2σ2 )′
= lim

x→∞

−1

e
x2

2σ2

σ2

x
= 0,

�

Eξ =

∫ +∞

0

e−
x2

2σ2 dx.

qÏ�
∫ +∞
−∞ e−

t2

2 dt =
√

2π, =
∫ +∞

0
e−

t2

2 dt =
√

2π
2
-x

σ
= t.

¤±Eξ =
∫ +∞

0
e−

t2

2 dσt = σ
∫ +∞

0
e−

t2

2 dt = σ
√

2π
2

= σ
√

π
2
.

Eξ2 =
∫ +∞
−∞ x2f(x) dx

=
∫ +∞

0
x2 x

σ2 e
− x2

2σ2 dx

=
∫ +∞

0
x3

σ2 (−σ2

x
)de

−x2
2σ2

=
∫ +∞

0
−x2de

−x2
2σ2

= −x2e
−x2
2σ2 |+∞0 +

∫ +∞
0

e
−x2
2σ2 dx2
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Ón, |^â7�{K, lim
x→∞
−x2e

−x2
2σ2 = 0, ¤±

E(ξ2) =
∫ +∞

0
e−

x2

2σ2 dx2

=
∫ +∞

0
2xe−

x2

2σ2 dx

=
∫ +∞

0
2x(−σ2

x
)de−

x2

2σ2

= −2σ2
∫ +∞

0
de−

x2

2σ2

= −2σ2e−
x2

2σ2 |+∞0 = 2σ2

¤±Dξ = Eξ2 − (Eξ)2 = 2σ2 − (σ
√

π
2
)2 = 4−π

2
σ2.

17. ��ÅCþξÑlΓ©Ù, ÙVÇ�Ý¼ê�

f(x) =

{
1

βαΓ (α)
xα−1 e−x/β, e x > 0,

0, e x 6 0,

Ù¥α > 0, β > 0´~ê. ¦Eξ, Dξ.

):

Eξ =
∫ +∞
−∞ xf(x) dx

=
∫ +∞

0
x 1
βαΓ(α)

xα−1e−x/β dx

= 1
βαΓ(α)

∫ +∞
0

xαe−x/β dx

= 1
βαΓ(α)

∫ +∞
0

xα(−β)de−x/β

= 1
βαΓ(α)

[xα(−β)e−x/β|+∞0 +
∫ +∞

0
e−x/ββ dxα]

|^â7�{K lim
x→∞

xα(−β)e−x/β = 0, ¤±

Eξ =
1

βαΓ(α)

∫ +∞

0

e−x/ββαxα−1 dx =
1

βαΓ(α)
αβ

∫ +∞

0

xα−1e−x/β dx

�âVÇ�Ý¼ê�5�
∫ +∞
−∞ f(x) dx = 1, ¤±∫ +∞

−∞
f(x) dx =

∫ +∞

0

1

βαΓ(α)
xα−1e−x/β dx = 1,

= ∫ +∞

0

xα−1e−x/β dx = βαΓ(α)
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�

Eξ =
1

βαΓ(α)
αβ

∫ +∞

0

xα−1e−x/β dx =
1

βαΓ(α)
αβ[βαΓ(α)] = αβ

Eξ2 =
∫ +∞
−∞ x2f(x) dx

=
∫ +∞

0
x2 1

βαΓ(α)
xα−1e−x/β dx

= 1
βαΓ(α)

∫ +∞
0

xα+1e−x/β dx

= 1
βαΓ(α)

∫ +∞
0

xα+1(−β)de−x/β

= 1
βαΓ(α)

[xα+1(−β)e−x/β|+∞0 +
∫ +∞

0
e−x/ββ dxα+1]

= 1
βαΓ(α)

∫ +∞
0

βe−x/β(α + 1)xα dx

= β(α+1)
βαΓ(α)

∫ +∞
0

xαe−x/β dx

dE(ξ)�O��,

Eξ =
1

βαΓ(α)

∫ +∞

0

xαe−x/β dx = αβ,

= ∫ +∞

0

xαe−x/β dx = αβ[βαΓ(α)],

¤±

Eξ2 =
β(α + 1)

βαΓ(α)

∫ +∞

0

xαe−x/β dx =
β(α + 1)

βαΓ(α)
αβ[βαΓ(α)] = α(α + 1)β2,

�

D(ξ) = Eξ2 − (Eξ)2 = α(α + 1)β2 − (αβ)2 = αβ2.

18. ��ÅCþξÑlAÛ©Ù, Ù©ÙÆ�

P (ξ = k) = p(1− p)k−1, k = 1, 2, · · ·

Ù¥0 < p < 1´~ê. ¦Eξ, Dξ.

):

E(ξ) =
∞∑
k=1

kP (ξ = k) =
∞∑
k=1

p(1− p)k−1k = p
∞∑
k=1

(1− p)k−1k,
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k = 1, 2, · · · -1− p = q, KE(ξ) = p
∞∑
k=1

kqk−1.

S(q) =
∞∑
k=1

kqk−1 = [
∫ q

0
S(x) dx]′q

= [
∫ q

0

∞∑
k=1

kxk−1 dx]′q

= [
∞∑
k=1

∫ q
0
kxk−1 dx]′q = [

∞∑
k=1

qk]′q

= ( q
1−q )

′
q = 1

(1−q)2 = 1
p2

¤±Eξ = p
∞∑
k=1

kqk−1 = p 1
p2

= 1
p
.

Eξ2 =
∞∑
k=1

k2P (ξ = k)

=
∞∑
k=1

k2p(1− p)k−1

= p
∞∑
k=1

k2(1− p)k−1, k = 1, 2, 3, · · ·

-1− P = q, KE(ξ2) = P
∞∑
k=1

k2qk−1

S(q) =
∞∑
k=1

k2qk−1 = [
∫ q

0
S(x) dx]′q = [

∫ q
0

∞∑
k=1

k2xk−1 dx]′q

= [
∞∑
k=1

∫ q
0
k2xk−1 dx]′q = [

∞∑
k=1

kqk]′q

= [q
∞∑
k=1

kqk−1]′q

dO�E(ξ)�L§��,
∞∑
k=1

kqk−1 = 1
(1−q)2 , ¤±

S(q) = [q
1

(1− q)2
]′q =

(1− q)2 − q(−2 + 2q)

(1− q)4
=

1− q2

(1− q)4
=

2− p
p3

¤±E(ξ2) = P 1−q2
(1−q)4 = 2−p

p3
= 1−q2

(1−q)4 = 2−p
p2

, =

Dξ = Eξ2 − (Eξ)2 =
1− q2

(1− q)4
=

2− p
p2
− (

1

p
)2 =

1− q2

(1− q)4
=

1− p
p2

.

19. ��ÅCþξ, η�pÕá, �ÑÑlþ��0, ���1
2
���©Ù. ¦�ÅCþ|ξ −

η|���.
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): D(|ξ − η|) = E[(ξ − η)2]− [E(|ξ − η|)]2 = 1− 2/π

20. ����ÅCþ(ξ, η)�VÇ�Ý¼ê�

f(x, y) =

{
1
π
, e x2 + y2 6 1,

0, Ù¦.

Á�yξÚηØ�', �Ø�pÕá.

): ®����ÅCþ(ξ, η)�VÇ�Ý¼ê�

f(x, y) =

{
1
π
, ex2 + y2 6 1;

0, Ù¦;

'uξ�>��Ý¼ê�

f(x, y) =
∫ +∞
−∞ f(x, y) dy =

{ ∫ √1−x2
−
√

1−x2
1
π

dy, −1 6 x 6 1;

0, Ù¦;

=

{
2
√

1−x2
π

, −1 6 x 6 1;

0, Ù¦;

'uη�>��Ý¼ê�

f(x, y) =
∫ +∞
−∞ f(x, y) dy =


∫√1−y2

−
√

1−y2
1
π

dx, −1 6 y 6 1;

0, Ù¦;

=

 2
√

1−y2
π

, −1 6 y 6 1;

0, Ù¦;

K, f(x, y) 6= fξ(x)fη(y)=ξÚηØ�pÕá.

E(ξ) =
∫ +∞
−∞

∫ +∞
−∞ xf(x, y) dx dy

=
∫∫

x2+y261

x 1
π

dx dy =
∫ 2π

0
dθ
∫ 1

0
ρρ cos θ

π
dρ = 0

E(ξ) =
∫ +∞
−∞

∫ +∞
−∞ yf(x, y) dx dy

=
∫∫

x2+y261

y 1
π

dx dy =
∫ 2π

0
dθ
∫ 1

0
ρρ sin θ

π
dρ = 0

E(ξη) =
∫ +∞
−∞

∫ +∞
−∞ xyf(x, y) dx dy =

∫∫
x2+y261

xy 1
π

dx dy

=
∫ 2π

0
dθ
∫ 1

0
ρ2 cos θ sin θ

π
ρdρ =

∫ 2π

0
dθ
∫ 1

0
ρ3

π
cos θ sin θdρ

= 1
π

∫ 2π

0
(1

4
ρ4|10) sin θ cos θdθ

= 1
8π

∫ 2π

0
sin 2θdθ = 0
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=E(ξη) = E(ξ)E(η), Ï�ρξη = cov(ξ,η)√
Dξ
√
Dη

= E(ξη)−E(ξ)E(η)√
Dξ
√
Dη

= 0, ¤±ξÚηØ�'.

21. ��ÅCþη 3«m[0, 2π]þÑlþ!©Ù. -

ξ1 = sin η, ξ2 = cos η.

¦ξ1, ξ2��'Xê.

): E(ξ1ξ2) = E(sin η cos η) = 0, E(ξ1) = E(ξ2) = 0, l
cov(ξ1, ξ2) = 0,

=ρξ1ξ2 = 0

22. ��ÅCþ(ξ, η)�©ÙÆ�mL. �yξÚηØ�', �Ø�pÕá.

ξ

η −1 0 1

−1 1
8

1
8

1
8

0 1
8

0 1
8

1 1
8

1
8

1
8

): �K¿��, 'uξ�>�©ÙÆ�

ξ −1 0 1

P 3
8

2
8

3
8

E(ξ) = −1× 3
8

+ 0× 2
8

+ 1× 3
8

= 0.

'uη�>�©ÙÆ�

η −1 0 1

P 3
8

2
8

3
8

E(η) = −1× 3
8

+ 0× 2
8

+ 1× 3
8

= 0.

(ξ, η) (−1,−1) (−1, 0) (−1, 1) (0,−1) (0, 0) (0, 1) (1,−1) (1, 0) (1, 1)

ξη 1 0 −1 0 0 0 −1 0 1

P 1
8

1
8

1
8

1
8

0 1
8

1
8

1
8

1
8

¤±ξη�©ÙÆ�:
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ξη −1 0 1

P 2
8

4
8

2
8

E(ξη) = −1× 2
8

+ 0× 4
8

+ 1× 2
8

= 0, =E(ξη) = E(ξ)E(η),

ρξη =
cov(ξ, η)√
Dξ
√
Dη

=
E(ξη)− E(ξ)E(η)√

Dξ
√
Dη

= 0,

¤±ξÚη´Ø�'�.

Ï�P (ξ = 0) = 2
8
, P (η = 0) = 2

8
, P (ξ = 0, η = 0) = 0, ¤±P (ξ = 0, η = 0) 6=

P (ξ = 0)P (η = 0), =ξÚηØ�pÕá.

23. �¯�A!B÷vP (A) > 0, P (B) > 0. ½Â�ÅCþ

ξ =

{
1, eAu),

0, eAØu).
η =

{
1, eBu),

0, eBØu).

Áy²: eρξη = 0, KξÚη�pÕá.

): �ÅCþξ, η�©ÙÆ©O�:

ξ 1 0

P P (A) 1− P (A)

η 1 0

P P (B) 1− P (B)

�

Eξ = P (A), Eη = P (B).

|^ρξη = 0, ρξη
cov(ξ,η)√
Dξ
√
Dη
�, Eξη = EξEη. ¤±,

(ξ, η) (1, 0) (1, 1) (0, 0) (0, 1)

ξη 0 1 0 0

P P (AB) P (AB) P (AB) P (AB)

E(ξη) = P (AB)=E(ξη) = P (AB) = P (A)P (B)��, A¯��B¯��pÕ

á, ?
��¯�A�B!̄ �A�B!¯�A�B ©O�pÕá.

P (ξ = 0, η = 0) = P (AB) = P (A)P (B)

P (ξ = 0, η = 1) = P (AB) = P (A)P (B)

P (ξ = 1, η = 0) = P (AB) = P (A)P (B)

P (ξ = 1, η = 1) = P (AB) = P (A)P (B)
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L1

η \ ξ 0 1

0 [1− P (A)][1− P (B)] P (A)[1− P (B)]

1 [1− P (A)]P (B) P (A)P (B)

��ÑP (ξ = 0, η = 0) = [1− P (A)][1− P (B)] = P (ξ = 0)P (η = 0)

=ξÚη�pÕá.

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

ξ =

{
1, eAu),

0, eAØu),
η =

{
1, eBu),

0, eBØu).

¦�ÅCþ(ξ, η)�©ÙÆ, ξ�η��'Xê.

): (1) �ÅCþ(ξ, η)�©ÙÆ�

ξ

η
0 1

0 2/3 1/12

1 1/6 1/12

(2) ρξη =
√

15/15.

25. ��ÅCþUÑl��©Ùb(2, 1
2
). ½Â�ÅCþ

ξ =

{
−1, eU 6 0,

1, eU > 0.
η =

{
−1, eU < 2,

1, eU > 2.

¦�ÅCþξ − η�ξ + η���Úξ�η����.

): (1) D(ξ− η) = D(ξ)− 2cov(ξ, η) +D(η) = 1, D(ξ+ η) = D(ξ) + 2cov(ξ, η) +

D(η) = 2, (2)cov(ξ, η) = 1/4

26. �(ξ, η)3«�G = {(x, y)|0 6 x 6 2, 0 6 y 6 1}þÑlþ!©Ù. -

U =

{
0, eξ 6 η,

1, eξ > η,
V =

{
0, eξ 6 2η,

1, eξ > 2η.
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¦UÚV�éÜ©ÙÆÚU�V��'Xê.

): (1) (U, V )��U�4��©O�(0, 0), (0, 1), (1, 0), (1, 1)éAVÇ©O�

U

V
0 1

0 1/4 0

1 1/4 1/2

(2) ρUV = 1/
√

3.

27. �(ξ, η)�éÜ©ÙÆXmL.

ξ
η 0 1 2

0 1/4 0 1/4

1 0 1/3 0

2 1/12 0 1/12

¦P (ξ = 2η)Úcov(ξ − η, η).

): (1) 1/4, (2) −2/3

28. ��ÅCþ(ξ, η)äkVÇ�Ý¼ê

f(x, y) =

{
1
8
(x+ y), e 0 6 x, y 6 2,

0, Ù¦.

¦Eξ, Eη, cov(ξ, η), ρξη, D(ξ + η).

):

E(ξ) =
∫ +∞
−∞

∫ +∞
−∞ xf(x, y) dx dy

=
∫ 2

0
dx
∫ 2

0
x(x+y)

8
dy

=
∫ 2

0
dx
∫ 2

0
(x

2

8
+ xy

8
) dy

=
∫ 2

0
x
8
[(xy + y2

2
)|20] dx

= 1
4

∫ 2

0
(x2 + x) dx

= 1
4
(1

3
x3 + x2

2
)|20 = 7

6

dξÚη�é¡5��, E(η)2 = 5
3
.

¤±, D(ξ) = D(η) = E(η2)− E2(η) = 5
3
− (7

6
)2 = 11

36
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E(ξη) =
∫ +∞
−∞

∫ +∞
−∞ xyf(x, y) dx dy

=
∫ 2

0
dx
∫ 2

0
xy(x+y)

8
dy

=
∫ 2

0
x
8
[(xy

2

2
+ y3

3
)|20] dx

= 1
4
(1

4
x4 + x3

3
)|20

= 5
3

cov(ξ, η) = E(ξ, η)− E(ξ)E(η) = 4
3
− 7

6
× 7

6
= − 1

36

¤±ρ(ξη) = cov(ξ,η)√
Dξ
√
Dη

=
− 1

36√
11
36

√
11
36

= − 1
11

D(ξ + η) = D(ξ) +D(η) + 2cov(ξ, η)

= 11
36

+ 11
36

+ 2× −1
36

= 5
9

29. �ξ ∼ N(µ, σ2), η ∼ N(µ, σ2), ��pÕá. é�"~êα, β, O�ζ1 = αξ +

βηÚζ2 = αξ − βη��'Xê.

): dK¿��, ξ ∼ N(µ, σ2), η ∼ N(µ, σ2), �ξ, η�pÕá, �

E(ξ) = µ, D(ξ) = σ2, =E(ξ2) = D(ξ) + E2(ξ) = σ2 + µ2

E(η) = µ, D(η) = σ2, =E(η2) = D(η) + E2(η) = σ2 + µ2

E(ξη) = E(ξ)E(η) = µ2

ζ1Úζ2��'Xê�

cov(ζ1, ζ2) = E(ζ1ζ2)− E(ζ1)E(ζ2)

= E[(αξ + βη)(αξ − βη)]− E(αξ + βη)E(αξ − βη)

= E(α2ξ2 − αβξη + αβξη − β2η2)− [E(αξ) + E(βη)]× [E(αξ)− E(βη)]

= α2E(ξ2)− β2E(η2)− [E2(αξ)− E2(βη)]

= α2E(ξ2)− β2E(η2)− E2(αξ) + E2(βη)

= α2[E(ξ2)− E2(ξ)]− β2[E(η2)− E2(η)]

= α2D(ξ)− β2D(η)

= α2σ2 − β2σ2

= (α2 − β2)σ2

qÏ�
√
D(ζ1) = σ,

√
D(ζ2) = σ
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¤±

ρζ1ζ2 = cov(ζ1,ζ2)√
D(ζ1)
√
D(ζ2)

= (α2−β2)σ2

σ2 = α2 − β2

30. (1) �ζ = (aξ + 3η)2, Eξ = Eη = 0, Dξ = 4, Dη = 16, ρξη = −0.5. ¦~

êa¦Eζ��, ¿¦Eζ����.

(2) �(ξ, η)Ñl����©Ù, �D(ξ) = σ2
ξ , D(η) = σ2

η. y²�a
2 = σ2

ξ/σ
2
η��

ÅCþζ = ξ − aη�ω = ξ + aη�pÕá.

): (1)

E(ζ) = E[(αaξ + 3η3)] = E(a2ξ2 + aξη + 9η2)

= a2E(ξ2) + 6aE(ξη) + 9E(η2)

Ï�D(ξ) = 4, D(η) = 16, E(ξ) = E(η) = 0

E(ξ2) = D(ξ) + E2(ξ) = 4, E(η2) = D(η) + E2(η) = 16

E(ξη) = cov(ξ, η) + E(ξ)E(η)

= ρξη
√
Dξ

√
Dη + EξEη

= −0.5× 2× 4 + 0 = −4

¤±

E(ζ) = a2 × 4 + 6a× (−4) + 9× 16

= 4a2 − 24a+ 144

= 4(a2 − 6a+ 9)− 36 + 144

= 4(a− 3)2 + 108

��=�a = 3�, E(ζ)�����, �108.

(2). y²: �(ξ, η)Ñl����©ÙN(µξ, σ
2
ξ , µη, σ

2
η, ρ)

�K¿��ζ = ξ − aη�ω = ξ + aη�Ñl��©Ù, �

Eζ = E(ξ − aη) = E(ξ)− aE(η) = µξ − aµη
Eω = E(ξ + aη) = E(ξ) + aE(η) = µξ + aµη
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Dζ = D(ξ − aη) = D(ξ) + a2D(η)− 2cov(ξ, η)

= σ2
ξ + aσ2

η − 2ρξη.
√
D(ξ)

√
D(η)

= σ2
ξ + aσ2

η − 2ρσξση

Dω = D(ξ + aη) = D(ξ) + a2D(η) + 2cov(ξ, η)

= σ2
ξ + aσ2

η + 2ρσξση

E(ζω) = E[(ξ − aη)(ξ + aη)] = E(ξ2 + aξη − aξη − a2η2)

= E(ξ2)− a2E(η2)

= D(ξ) + E2(ξ)− a2[D(η)− E2(η)]

= σ2
η + (µξ − aµη)2 − a2[σ2

η − (µξ + aµη)
2]

= σ2
ξ + µ2

ξ − a2σ2
η − a2µ2

η

cov(ζ, ω) = E(ζω)− E(ζ)E(ω) = σ2
ξ − a2µ2

η.

31. é�ÅCþξ, η, �Eξ2, Eη2�3. y²E2ξη 6 Eξ2Eη2.

): �K¿�, Eξ2, Eη2�3,

D(ξη) = E(ξη − E(ξη))2

= E[ξ2η2 − 2ξηE(ξη) + E2(ξη)]

= E(ξ2η2)− 2E(ξη)E(ξη) + E2(ξη)

= E(ξ2η2)− 2E2(ξη)) + E2(ξη)

= E(ξ2η2)− E2(ξη)

du��D(ξη) > 0

=E(ξ2η2)− E2(ξη) > 0, ¤±E(ξ2η2) > E2(ξη).

32. ��~¤cI5zÎ,É�¥�x[�ê²þ�7 300, þ���700. Á|^�'

ÈÅØ�ª�O�¤cI5zÎ,É�¥x[�ê35, 200 ∼ 9, 400�m�VÇ.

): �zÎ,¹x[�ê�ξ, KE(ξ) = 7300, D(ξ) = 7002 |^�'ÈÅØ�ª:

P (|ξ − 7300| > ε) 6
7002

ε2
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P = P (5200 6 ξ 6 9400) = P (5200− 7300 < ξ − 7300 < 9400− 7300)

= P (−2100 < ξ − 7300 < 2100)

= P (|ξ − 7300| < 2100)

= | − P (|ξ − 7300| > 2100)|
> 1− 7002

21002
= 1− 1

9
= 8

9

¤±¤cI5zÎ,É�¥x[�ê35200 v 9400�m�VÇ�8
9
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1°Ù
�ê½Æ�¥%4�½n

1. ��ÅCþξÚη�êÆÏ"©O�−2Ú2, ��©O�1Ú4, �'Xê�−0.5. Á�

â�'ÈÅØ�ª, �OVÇP (|ξ + η| 6 6)�þ..

): 1/12

2. ��ÅCþ�ξ1, ξ2, · · · , ξn�pÕá�ÑÑlÑlëê�2��ê©Ù.ÁO�3n→

∞�, ηn = 1
n

n∑
i=1

ξ2
i�VÇÂñ�4��.

): 1/2

3. �âÄ�, ,«>ì���Æ·Ñlþ��100����ê©Ù. y�Å/�16�, �

§��Æ·´�pÕá�. ¦ù16����Æ·�oÚ�u1 920���VÇ.

): ±xi(i = 1, 2, · · · , 16)P1i����Æ·,±TP16���Æ·�oÚ: T =
16∑
i=1

xi,

dK¿�E(xi) = 100, D(xi) = 1002, dT−nE(xi)√
nσ

CqÑlv N(0, 1)©Ù��:

P (T > 1920) = P ( T−16×100√
16×
√

1002
> 1920−16×100√

16×
√

1002
)

= 1− P ( T−16×100√
16×
√

1002
6 1920−16×100√

16×
√

1002
)

= 1− φ(1920−16×100√
16×
√

1002
)

= 1− φ(0.8)

= 0.2119

4. �O�ì3?1\{$��, éz�\ê��êÜ©?1�\
����C§��

ê. �¤k�\Ø��pÕá, �3(−0.5, 0.5)þÑlþ!©Ù. yò1 200 ��Åê�

\, ¦Ø�oÚ�ýé��L15�VÇ.



): �1k�\ê��\Ø��xk(k = 1, 2, · · · , 1200), ®�xk3(−0.5, 0.5)þÑlþ

!©Ù, ��E(xk) = 0, D(xk) = 1
12

.

Px =
1200∑
k=1

xk, K�n¿©��, P (

1200∑
k=1

xk−nE(xk)

√
nσ

6 x) ≈ φ(x)

u´

P (|x| > 15) = 1− P (|x| 6 15)

= 1− P (|
1200∑
k=1

xk−1200×0

√
1200×
√

1
12

| 6 15−1200×0√
1200×
√

1
12

)

= 1− P (−15−1200×0√
1200×
√

1
12

6

1200∑
k=1

xk−1200×0

√
1200×
√

1
12

6 15−1200×0√
1200×
√

1
12

)

= 1− [2φ( 15−1200×0√
1200×
√

1
12

)− 1]

= 0.13362

5. �,ó��)10�Ü©, zÜ©��Ý´���ÅCþ, §��pÕá, �þÑlê

ÆÏ"�2 mm, þ���0.05 mm�©Ù. 5½o�Ý�(20± 0.1) mm��¬Ü�. ¦

Tó�Ü��VÇ.

): ±xi(i = 1, 2, · · · , 10)P1i��¬��Ý, ±LP10��¬�o�Ý: L =
10∑
i=1

xi,

dK¿�E(xi) = 2, D(xi) = 0.052, K L−10×2√
10×
√

0.052
∼ N(0, 1)©Ù, ��¬Ü�VÇ�:

P (20− 0.1 < L < 20 + 0.1) = P ( (20−0.1)−10×2√
10×
√

0.052
< L−10×2√

10×
√

0.052
< (20+0.1)−10×2√

10×
√

0.052
)

= φ( (20+0.1)−10×2√
10×
√

0.052
)− φ( (20−0.1)−10×2√

10×
√

0.052
)

= 2φ(0.63)− 1

= 0.4714

6. �,1"�¥ü�"��­þÑlêÆÏ"�0.5 kg,þ���0.1 kg�©Ù.¯5 000�

"��o­þ�L2 510 kg �VÇ´õ�?

): ±Xi(i = 1, 2, ..., 5000)P1i�"���þ, ±WP5000�¥�o�þ, W =
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5000∑
i=1

Xi, K

P (W > 2510) = P (W−5000×0.5√
5000×0.1

> 2510−5000×0.5√
5000×0.1

)

= 1− P (W−5000×0.5√
5000×0.1

6 2510−5000×0.5√
5000×0.1

)

= 1− φ(2510−5000×0.5√
5000×0.1

)

= 1− φ(
√

2)

= 0.0787

7. k�1ïÓ�Â^�7Î, Ù¥80%��ÝØ�u3 m. ylù17Î¥�Å/�

Ñ100�, ¯Ù¥��k30�áu3 m�VÇ´õ�?

): kK��u�100�7Î��u�100­Ëã|¢�, PX��Ä��100�7Î¥

�Ýáu3m��ê, KX ∼ b(100, 1
5
), u´:

P (X > 30) = P [X−E(X)√
D(X)

> 30−E(X)√
D(X)

]

= 1− P [X−E(X)√
D(X)

< 30−E(X)√
D(X)

]

= 1− φ(30−E(X)√
D(X)

)

= 1− φ[
30−100× 1

5√
100× 1

5
×(1− 1

5
)
]

= 0.0062

8. (1) ,E,XÚd100��pÕáå�^�Ü�¤|¤. 3��$1Ïmz�Ü��

��VÇ�0.10. �
¦��XÚ�~ó�, 7L��k85�Ü��~ó�. ¦TXÚ

�~ó��VÇ.

(2) ,E,XÚdn��pÕáå�^�Ü�¤|¤. z�Ü����5�0.90, �

7L��k80%�Ü�ó�âU¦��XÚ�~ó�. ¯n���õ�âU¦XÚ��

�5Ø$u0.95?

): (1) 100�Ü�´Ä�~ó�´100­Ëã|¢�, ±XL«100�Ü�¥�~ó�

��ê, KX ∼ b(100, 0.9), d�C6�.Ê.d½Æ�: X−100×0.9√
100×0.9×0.1

∼ N(0, 1), K¤
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¦VÇ�

P (X > 85) = 1− P (X < 85)

= 1− P ( X−100×0.9√
100×0.9×0.1

< 85−100×0.9√
100×0.9×0.1

)

= 1− φ( 85−100×0.9√
100×0.9×0.1

)

= 1− φ(−5
3
) = 0.9525

(2) Ón��ùn�Ü�´Ä�~ó�´n­Ëã|¢�, ±YL«n�Ü�¥�~

ó���ê, KY ∼ b(n, 0.9), d�C6�.Ê.d½Æ�: Y−0.9n√
0.9×n×0.1

∼ N(0, 1), K

¤¦VÇ�

P (Y > 0.8n) = 1− P (Y < 0.8n)

= 1− P ( Y−0.9n√
0.9×n×0.1

< 0.8n−0.9n√
0.9×n×0.1

)

= 1− φ( 0.8n−0.9n√
0.9×n×0.1

)

dXÚ��5Ø$u0.95, =P > 0.95�: 1− φ( 0.8n−0.9n√
0.9×n×0.1

) > 0.95, �¦�n > 25.

9. ,«>fì��Æ·�êÆÏ"µ��, ���σ2 = 400. �
�Oµ, �Å/�n�

Tì�, ¿3��t = 0��Õá/?1ÿÁ����. ÿ�ÙÆ·�ξ1, ξ2, · · · , ξn,

±η = 1
n

n∑
k=1

ξk��µ ��O. �
¦P (|η − µ| < 1) > 0.95, ¯n���õ�?

): dÕáÓ©Ù�¥%4�½n��:

n∑
i=1

Xi
− nµ

√
nσ ∼ N(0, 1). =

1
n

n∑
i=1

Xi
− µσ/

√
n ∼ N(0, 1)

dK�D(Xi) = σ2 = 400, σ2 =
√

400, u´��:

1
n

n∑
i=1

Xi−µ

σ/
√
n

= η−µ
σ/
√
n

= η−µ√
400/

√
n
�Ñ

lN(0, 1)©Ù. l


P (|η − µ| < 1) = P (−1 < η − µ < 1)

= P ( −1√
400/

√
n
< η−µ√

400/
√
n
< 1√

400/
√
n
)

P (|η − µ| < 1) = P (−1 < η − µ < 1)

= P ( −1√
400/

√
n
< η−µ√

400/
√
n
< 1√

400/
√
n
)

= φ( 1
20/
√
n
)− φ(− 1

20/
√
n
)

= 2φ( 1
20/
√
n
)− 1
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q�P (|η − µ| < 1) > 0.95, �|^2Φ
(

1
20/
√
n

)
− 1 > 0.95�

Φ(1.96) > Φ(
1

20/
√
n

) Ú
1

20/
√
n
> 1.96

dd�n > 1536.64.

�n���1537g.

10. ,�xúiõc�ÚO]�L², 3¢�¥��¢�rÓ20%. ±ξL«3�ÅÄ

��100�¢�r¥Ï����xúi¢��rê. Á�Ñξ�VÇ©Ù, ¿|^¥%4

�½n, ¦��¢�rØ�u14r�Øõu30r�VÇ�Cq�. (éIO��©Ù¼

êΦ(x), Φ(1.5) = 0.933, Φ(2.5) = 0.994.)

): (1) ξ ∼ b(100, 0.2),=

P (ξ = k) = Ck
1000.2k0.8100−k, k = 1, 2, · · · , 100.

(2) φ(1.5) + φ(2.5)− 1 = 0.927

11. �,)��)���¬?1��C. �z��²þ­�50kg, IO��5kg. e^�

�1­þ�5t�ð�«$, Á|^¥%4�½n`²zý��õ�±Cõ��, âU�

æØ�1�VÇ�u0.977. (Φ(2) = 0.977.)

): n = 98

12. �ξ1, ξ2, · · · , ξn�5goNξ�����, �®�

Eξk = αk, k = 1, 2, 3, 4.

y²�n¿©��, �ÅCþζn = 1
n

n∑
i=1

ξ2
iCqÑl��©Ù, ¿�Ñ©Ù¼ê.

):

ζn − E(ζn)√
D(ζn)

=

n∑
i=1

ξ2
i − E(

n∑
i=1

ξ2
i )√

D(
n∑
i=1

ξ2
i )

n→∞∼ N(0, 1)

�n¿©��ÿ,ζn
n→∞∼ N(α2,

α4−α2
2

n
), ¤±§���©Ù�ëê©O�α2,

α4−α2
2

n
.
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1±Ù
ênÚO�Ä�Vg

1. �oNX ∼ N(0, 22), (X1, X2, · · · , X15)�5gX�����, ¦ÚOþ

Y =
X1

2 +X2
2 + · · ·+X10

2

2(X11
2 +X12

2 + · · ·+X15
2)

�©Ù.

): Ï�Xi ∼ N(0, 22), Xi
2
∼ N(0, 1), ¤±(Xi

2
)2 ∼ χ(1), �âχ2©Ù��\5��:

χ2
1 =

10∑
i=1

(Xi
2

)2 ∼ χ2(10), χ2
2 =

15∑
i=11

(Xi
2

)2 ∼ χ2(5)

¿�χ2
1Úχ

2
2�pÕá�:

F =

10∑
i=1

(Xi
2

)2/10

15∑
i=11

(
Xi

2
)2/5 =

10∑
i=1

X2
i

2
15∑
i=11

X2
i = Y,

¤±�ÅCþYÑlëê�(10,5)�F©Ù, P�Y ∼ F (0, 5).

2. (1) �(X1, X2, X3, X4)�5g��oNX ∼ N(1, σ2)�����. ¦ÚOþT1 =

X1−X2

|X3+X4−2|�©Ù.

(2) �(X1, X2, X3)�5g��oNN(0, σ2)�����. ¦ÚOþT2 = X1−X2√
2|X3|

�

©Ù.

): (1) t(1) (2) t(1)



3. �(X1, X2, · · · , X9)�5g��oNX�����. ©OP

Y1 = 1
6
(X1 +X2 + · · ·+X6), Y2 = 1

3
(X7 +X8 +X9),

S2 = 1
2

9∑
i=7

(Xi − Y2)2, Z =
√

2(Y1−Y2)
S

.

y²ÚOþZÑlgdÝ�2�t©Ù.

): w,

U =
Y1 − Y2

σ/
√

2
∼ N(0, 1), χ2 =

2S2

σ2
∼ χ2(2),

2dχ2©Ù�5�

Z =

√
2(Y1 − Y2)

S
∼ χ2(2).

4. �(X1, X2, · · · , Xn, Xn+1)´�g��oNX ∼ N(µ, σ2) ���, -

Xn = 1
n

n∑
i=1

Xi, Sn = 1
n−1

n∑
i=1

(Xi −Xn)2.

Á(½ÚOþ
√

n
n+1
· Xn+1−Xn

Sn
�©Ù.

): t(n− 1)

5. �oNX ∼ N(µ, σ2), (X1, X2, · · · , X10)�5gX���{ü��. ¦(X1, X2, · · · ,

X10)�éÜVÇ�Ý¼êÚ��þ�X �VÇ�Ý¼ê, ¿¦ÚOþT = 1
10

10∑
i=1

X2
i�

êÆÏ".

): (1) dK¿�oNX ∼ N(µ, σ),KX�VÇ�Ý�:

f(x) =
1√
2πσ

e−
(x−µ)2

2σ2 ,−∞ < x < +∞

.


��X1, X2, ..., X10�pÕá,��oNXÓ©Ù, �(X1, X2, ..., X10)�éÜV

Ç�Ý¼ê�:

f(X1, X2, ..., X10) =
10∏
i=1

f(Xi) =
10∏
i=1

1√
2πσ

e−
(xi−µ)

2

2σ2 = ( 1√
2πσ

)10e

−
10∑
i=1

(Xi−µ)
2

2σ2

(2) Ï�X ∼ N(µ, σ
2

n
), KX�VÇ�Ý¼ê�

fx(x) =
1√

2πσ/
√
n
e
− (x−µ)2

2(σ/
√
n)2 ,−∞ < x < +∞
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�n = 10�, fx(x) =
√

5√
πσ
e−5(x−µ)2

2σ2

6. �(X1, X2, · · · , X5)�5gIO��oNX�����. (1)Á�Ñ~êc,¦c(X1
2+

X2
2)Ñlχ2©Ù, ¿�Ñ§�gdÝ; (2) Á�Ñ~êd, ¦ d(X1+X2)√

X2
3+X2

4+X2
5

Ñlt©Ù, ¿�

Ñ§�gdÝ.

): (1) Ï�X ∼ N(0, 1), ¤±X2 ∼ χ2(1) = Γ(1
2
, 2), Γ©Ù3�pÕá��¹e

÷v�\5, ¿�X2
2 ∼ Γ(1

2
, 2), Z2

1 , Z
2
2�pÕá, ¤±: X2

1 + X2
2 ∼ Γ(1, 2), =χ2(2),

�c = 1,�X2©Ù�gdÝ�2.

(2) Ï�X1 ∼ N(0, 1),X2 ∼ N(0, 1) ¿�X1, X2�pÕá, ¤±X1 + X2 ∼

N(0, 2), X1+X2√
2
∼ N(0, 1). qÏ�X3 ∼ N(0, 1),X4 ∼ N(0, 1),, X5 ∼ N(0, 1),¿

�X3, X4, X5�pÕá,¤±X2
3 +X2

4 +X2
5 ∼ χ3(3), (X1+X2)/

√
2√

(X2
3+X2

4+X2
5 )/3

=
√
σ

2
X1+X2√
X2

3+X2
4+X2

5

∼

t(3), ¤±d =
√

3
2

, gdÝ�3.

7. �(X1, X2, · · · , X2n)�5g��oNX ∼ N(µ, σ2)�����, Ù¥n > 2. ¦Ú

OþY =
n∑
i=1

(Xi +Xi+n − 2X)2�êÆÏ".

): �Ä(X1+Xn+1), (X2+Xn+2), · · · , (Xn+Xn+n),òÙÀ��goNN(2µ, 2σ2)�

��, KÙ��þ��

1

n

n∑
i=1

(Xi +Xi+1) =
1

n

2n∑
i=1

Xi = 2X,

����� 1
n−1

Y . duE( 1
n−1

Y ) = 2σ2, ¤±

E(Y ) = (n− 1)(2σ2) = 2(n− 1)σ2.

8. �oNX�VÇ�Ý¼ê�

f(x) =

{
|x|, e|x| < 1,

0, Ù§,

(X1, X2, · · · , X50)�5gX�����. ¦(1)X�êÆÏ"���; (2) S2�êÆÏ";

(3) P (|X| > 0.02).

): (1) E(X) = 0, D(X) = 1/100
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(2) E(S2) = 1/2;

(3) P (|X| > 0.02) = 0.8414.

9. �(X1, X2, · · · , Xm)Ú(Y1, Y2, · · · , Yn)©O�5g��oNX ∼ N(µ1, σ
2)ÚY ∼

N(µ2, σ
2)�ü���. ¦eãÚOþ�êÆÏ"

T =

m∑
i=1

(Xi−X)2+
n∑
j=1

(Yj−Y )2

m+n−2
.

): σ2

10. 3U²þ­E¡þ�­�a�Ô¬, b��g¡þ(J�pÕá�ÑÑl��©

ÙN(a, 0.22). e±XnL«ng¡þ(J�þ�, K�¦

P (|Xn − a| < 0.1) > 0.95,

n�����ØA�uõ�.

): 16.

11. �(X1, X2, · · · , X10)�5goNX ∼ χ2(n)�����. ¦EX, DX, ES2.

): Ï�X ∼ χ2(n), ¤±E(X) = n, D(X) = 2n.

E(X) = E( 1
10

10∑
k=1

Xk) = 1
10

10∑
k=1

E(Xk) = 1
10

10∑
k=1

n = n,

D(X) = D( 1
10

10∑
k=1

Xk) = 1
100

10∑
k=1

D(Xk) = 1
100

10∑
k=1

2n = n
5
,

E(S2
∗) = E(1

9

10∑
k=1

(Xk −X)2), (1)

10∑
k=1

(Xk −X)2 =
10∑
k=1

(X2
k +X

2 − 2XkX)

=
10∑
k=1

X2
k + 10X

2 − 2X
10∑
k=1

Xk

=
10∑
k=1

X2
k − 10X

2
,

òÙ�\(1)ª�:

E(S2
∗) = 1

9

10∑
k=1

E(X2
k)− 10

9
E(X

2
) = 1

9
(2n+ n2)− 10

9
(n

5
+ n2) = 2n
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12. (1) ®�,«UåÿÁ��©Ñl��©ÙN(µ, σ2), �Å�10 �<ë�ù�ÿÁ.

¦¦��©�éÜVÇ�Ý¼ê, ¿¦ù10�<�©�²þ��uµ�VÇ.

(2) �(1) ¥µ = 62, σ2 = 25, e�©�L70ÒU�ø, ¦��k�<�ø�VÇ.

): (1) f(x1, x2, · · · , xn) =
1∏
i=1

0 1√
2πσ

e−(xi−µ)2/(2σ2), P (X < µ) = 1/2,

(2) 0.431
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1²Ù
ëê�O

1. �oNX�VÇ�Ý¼ê�

f(x; θ) =

{
e−(x−θ), ex > θ,

0, ex < θ,

(X1, X2, · · · , Xn)�5gToN�����. ¦��ëêθ�Ý�Oþ.

): X − 1

2. �oNX�VÇ�Ý¼ê�

f(x; θ) =


θ, e 0 < x < 1,

1− θ, e 1 6 x < 2,

0, Ù§,

Ù¥, θ ∈ (0, 1)��, (X1, X2, · · · , Xn)�5gToN�����,PN����(x1, x2,

· · · , xn)¥�u1��ê. ¦θ���q,�O.

): θ̂ = N
n
.

3. �oNX�VÇ�Ý¼ê�

f(x; θ) =

{
1

1−θ , e θ 6 x 6 1,

0, Ù§,

Ù¥θ���ëê. (X1, X2, · · · , Xn)�5gToN�����. ¦θ�Ý�OþÚ��

q,�Oþ.

): (1) θ�Ý�Oþ�θ̂ = 2X − 1.

(2) θ���q,�Oþ�θ̂ = min{X1, X2, · · · , Xn}.



4. �oNX�VÇ�Ý¼ê�

f(x) =

{
λ2x e−λx, XJ x > 0,

0, ÄK,

Ù¥, ëêλ > 0��. q�(X1, X2, · · · , Xn)´5gToN�����. ©O¦ë

êλ�Ý�OþÚ��q,�Oþ.

5. �oNX�VÇ©Ù¼ê�

F (x;α, β) =

{
1−

(
α
x

)β
, XJ x > α,

0, XJ x 6 α,

Ù¥, ëêα > 0, β > 1, (X1, X2, · · · , Xn)�5gX�����. ¦α = 1�, ��ë

êβ�Ý�OþÚ��q,�Oþ; β = 2�, ��ëêα���q,�Oþ.

6. �oNX�VÇ�Ý¼ê�

f(x) =

{
(θ + 1)xθ, e0 < x < 1,

0, Ù§,

Ù¥θ > −1´��ëê, (X1, X2, · · · , Xn)�5gToNX�����. ©O¦θ�Ý

�OþÚ��q,�Oþ.

): (1) Ý�Oþ�

θ̂ =
2X − 1

1−X
,

(2) ��q,�Oþ�

θ̂ = −1− n
n∑
i=1

lnXi

7. �oNX�©ÙÆ�

X 1 2 3

p θ2 2θ(1− θ) (1− θ)2

Ù¥, θ ∈ (0, 1)���ëê. ©O¦Äu���x1 = 1, x2 = 2, x3 = 1�ëêθ�Ý�

O�Ú��q,�O�.

8. ��1>f���Æ·TÑlVëêc, θ��ê©Ù, ÙVÇ�Ý¼ê�

f(x) =

{
1
θ

e−(x−c)/θ, XJ x > c,

0, ÄK,
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Ù¥, c, θ > 0���ëê. lù1>f��¥�ÅÄ�n�?1Æ·u�. �§��k

�Ï�g�x1 6 x2 6 · · · 6 xn, Á©O¦ëêθ!c���q,�OÚÝ�O.

9. �oNX�VÇ�Ý¼ê�

f(x; θ) =

{
θ2

x3
· e− θx , ex > 0,

0, Ù¦.

Ù¥θ > 0��, (X1, X2, · · · , Xn)�5goNX�����. ¦ëêθ�Ý�OþÚ�

�q,�Oþ.

): (1) θ�Ý�Oþ�θ̂ = X.

(2) θ���q,�Oþ�θ̂ = 2n
n∑
i=1

1
Xi

.

10. �(X1, X2, · · · , Xn)�5gVÇ�Ý¼ê�

f(x, θ) =

{
θxθ−1, XJ x ∈ (0, 1)

0, Ù¦

�oN�����. ¦U = e−1/θ���q,�O�.

11. �(X1, X2, · · · , Xn)�5g��oNN(µ, 1)�����, Ù¥µ ��. ¦θ =

P (X > 2)���q,�O.

12. �oNX�VÇ�Ý¼ê�

f(x; θ) =

{
1
θ
x(1−θ)/θ, XJ x ∈ (0, 1),

0, Ù¦,

Ù¥, θ > 0�½. (X1, X2, · · · , Xn)�5goNX�����. Á�yθ���q,�

Oþ�θ̂ = − 1
n

n∑
i=1

lnXi, ¿y²§´θ�Ã �Oþ.

13. �oNX�©Ù¼ê�

F (x; θ) =

{
1− e−x

2

θ , ex > 0,

0, ex 6 0,

Ù¥, θ > 0���ëê, (X1, X2, · · · , Xn)�5goNX�����. ¦EX, EX2Úθ�

��q,�O, ¿O�´Ä�3~êa, ¦�é?Ûε > 0, Ñk

lim
n→∞

P (|θ̂n − a| > ε) = 0.
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): (1) E(X) =
√
πθ
2
, E(X2) = θ.

(2) θ���q,�Oþθ̂n = 1
n
·
n∑
i=1

X2
i .

(3) d"��ê½Æ

θ̂n =
1

n
·

n∑
i=1

X2
i

P−−→ EX2 = θ,

=�3a = θ¦�é?¿ε > 0, Ñk

lim
n→∞

P (|θ̂n − a| > ε) = 0.

14. �oNX ∼ N(µ, σ2), Y ∼ N(µ, 2σ2), Ù¥σ��. PZ = X − Y .

(1) ¦Z�VÇ�Ý¼êfZ(z);

(2) �(Z1, Z2, · · · , Zn)�5goNZ�����. ¦σ2���q,�Oþσ̂2;

(3) y²σ̂2´σ2�Ã �O.

): (1) fZ(z) = 1√
6πσ

e−
z2

6σ2 ,−∞ < z < +∞.

(2) σ̂2 = 1
3n

n∑
i=1

Z2
i .

(3) duE(σ̂2) = E( 1
3n

n∑
i=1

Z2
i ) = 1

3
E(Z2) = σ2 �σ̂2´σ2�Ã �O.

15. �(X1, X2, · · · , Xn)�5goNN(0, σ2)�����, Ù��þ��X. PYi =

Xi −X, i = 1, 2, · · · , n.

(1) ¦Yi���D(Yi), i = 1, 2, · · · , n;

(2) ¦Y1�Yn����cov(Y1, Yn);

(3) ec(Y1 + Yn)2´σ2�Ã �Oþ, ¦~êc.

): (1) D(Yi) = n−1
n
σ2, i = 1, 2, · · · , n.

(2) cov(Y1, Yn) = − 1
n
σ2.

(3) E[c(Y1 + Yn)2] = 2(n−2)
n

cσ2 = σ2, l
c = n
2(n−2)

.

16. �(X1, X2, · · · , Xn)�5goNX ∼ N(µ, σ2)�����. -

X = 1
n

n∑
i=1

Xi, S2 = 1
n−1

n∑
i=1

(Xi −X)2, T = X − 1
n
S2.

y²T´µ2�Ã �Oþ, ¿¦D(T )3µ = 0, σ = 1���.
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): (1) E(T ) = 1
n
σ2 + µ2 − 1

n
σ2 = µ2.

(2) D(T ) = D(X2) + 1
n2D(S2) = 2

n2 + 1
n2 · 2

n−1
= 2

n(n−1)
.

17. �(0.50, 1.25, 0.80, 2.00)�5goNX������. ®�Y = lnXÑl��©

ÙN(µ, 1). ¦X�êÆÏ"EXÚµ��&Ý�0.95��&«m, ¿|^þã(J¦b =

EX��&Ý�0.95��&«m.

): (1) b = E(X) = eµ+ 1
2

(2) µ�95%��&«m�(−0.98, 0.98),

(3) b�95%��&«m�(e0.48, e1.48),

18. ^ÅìC-Þ, ®�-Þ­þÑl��©ÙN(µ, 0.022). �ÅÄ�25�-Þ?1ÿ

þ, ��Ù��þ��1.01Z�. ¦oNÏ"µ��&Ý�95%��&«m.

19. �oNX ∼ N(µ, σ2), Ù¥µ��, σ2 = 4, (X1, X2, · · · , Xn)�Ù��.

(1) �n = 16�, ¦�&Ý©O�90%Ú95%�µ��&«m��Ý.

(2) nõ�âU¦µ�90%��&«m�ÝØ�L1?

(3) nõ�âU¦µ�95%��&«m�ÝØ�L1?

): (1) 90%��&«m�Ý�∆ = 1.65, 95%��&«m�Ý�∆ = 1.96.

(2) 90%��&«m�ÝØ�L1, Kn > 44.

(3) 95%��&«m�ÝØ�L1, Kn > 62.

20. ��1"��ÝÑl��©ÙN(µ, σ2), Ù¥µ, σ2þ��. yl¥�ÅÄ�16�"

�, ÿ���þ�x = 20(cm), ��IO�s = 1(cm), ¦µ��&Ý�90%��&«m.

): (20− 1
4
t0.05(15), 20 + 1

4
t0.05(15)) =(19.56, 20.44)

21. �'�AýÚBý�+�Æ·, �ÅÄ�Aý�+10�, ÿ�²þÆ·x = 1 400�

�, ?���IO�s1 = 52��; �ÅÄ�Bý�+8�, ÿ�²þÆ·y = 1 250��,

?���IO�s2 = 64��. �üoNÑÑl��©Ù, �����, ¦üoNþ�

�µ1 − µ2�95%��&«m.
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1³Ù
b�u�

1. Ä�,�?28¶Æ)��©�Á¤1, ���þ��80©, ?���IO��8.

e�c?�©¤1²þ´85©,Á¯T�Æ)�©�²þ¤1kÃwÍ�É?(α = 0.05)

2. 3²¬þ?1��Á�±(½UCö��{�ïÆ´Ä¬O\g��Ç, Á�

´3Ó��²¬þ?1�. zõ�¬g�Øö��{	, Ù¦^�Ñ¦�U���Ó.

k^IO�{õ�¬,�^ïÆ�#�{õ�¬, ±��O?1, �õ
10¬, Ù�Ç

©O�

IO�{ 78.1 72.4 76.2 74.3 77.4 78.4 76 75.5 76.7 77.3

#�{ 79.1 81.0 77.3 79.1 80.0 79.1 79.1 77.3 80.2 82.1

�ùü����pÕá, �©O5g��oNN(µ1, σ
2)ÚN(µ2, σ2), µ1! µ2!

σ2þ��. ¯ïÆ�#ö��{UJp�Ç? (�α = 0.05)

3. ,���Æ·X(±��P) Ñl��©ÙN(µ, σ2), µ!σ2þ��. yÿ�16�

���Æ·Xe:

159 280 101 212 224 379 179 264 222 362 168 250 149 260 485 170.

¯´Äknd@����²þÆ·�u225��(α = 0.05).

4. d`!̄ ü�ÅK\óÓ��¬, l§���¬¥©O�ÅÄ�8�Ú6�, ÿ�

ù
�¬�»(ü :mm)�þ�Ú��©O�

x = 201, y = 198, s2
1 = 0.17, s2

2 = 0.14.

b½ü�oNÑÑl��©Ù, �����. Á¯3wÍ5Y²α = 0.05e:

(1) `!¯ü�ÅK\ó��¬²þ�»kÃwÍ�É;

(2) ùü�oN���´ÄkwÍ��É.



5. �,g�Á��)¤1Ñl��©Ù, l¥�ÅÄ�36 �)�¤1, ��²

þ¤1�66.5©, IO��15©. ¯3wÍ5Y²0.05e, ´Ä�±@�ùg�Á�N�

)�²þ¤1�70©º¿�Ñu�L§.

): |t| = |
√

36 × 66.5−70
15
| = 1.4 < 2.0301 �Â�b�, =3wÍ5Y²0.05e, @�

ùg�Á�N�)�²þ¤1´70 ©.

6. e¡´�Ñ�,ó��ÅÀ��20�Ü��C��m£©¨¤µ

9.8, 10.4, 10.6, 9.6, 9.7, 9.9, 10.9, 11.1, 9.6, 10.2,

10.3, 9.6, 9.9, 11.2, 10.6, 9.8, 10.5, 10.1, 10.5, 9.7.

�C��moNÑl��©ÙN(µ, σ2), Ù¥µ, σ2��. ´Ä�±@�C��m�þ

�µwÍ�u10?(α = 0.05)

): t = x−10
s/
√
n

= 1.754 > 1.729áý�b�.

7. eL©O�Ñ©Æ[ê�#é§(M)�8��`©ÚdìA�.d(S)�10��

¬©¥d3�i1|¤�üi�'~. �ü|êâ©O5g��oNN(µ1, σ
2
1), N(µ2, σ

2
2),

Ù¥µ1, µ2, σ
2
1, σ

2
2þ��, ü��Õá.

M 0.225 0.262 0.217 0.240 0.230 0.229 0.235 0.217

S 0.209 0.205 0.196 0.210 0.202 0.207 0.224 0.223 0.220 0.201

(1)u�b�(α = 0.05): H0 : σ2
1 = σ2

2, H1 : σ2
1 6= σ2

2.

(2)3(1)�Ä:þu�b�(α = 0.05): H ′0 : µ1 = µ2, H ′1 : µ1 6= µ2.

): (1)Fu�, F =
S2
1

S2
2
�

F0.975(7, 9) <
s2

1

s2
2

< F0.025(7, 9),

=@���ÃwÍ�É.

(2)t = x−y
sw
√

1
m

+ 1
n

= 3.9000 > 2.1199 = t0.025(16) áýH ′0, @�þ�kwÍ�É.

8. �Å/ÀJ
8�<, ©Oÿþ
¦�3@�åK�Ú�þÒ����p(cm),

��±eêâ:
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SÒ 1 2 3 4 5 6 7 8

@þ(xi) 172 168 180 181 160 163 165 177

�þ(yi) 172 167 177 179 159 161 166 175

di = xi − yi 0 1 3 2 1 2 −1 2

��éêâ��Di = Xi − Yi (i = 1, 2, · · · , 8)�5g��oNN(µD, σ
2
D)���,

µD, σ
2
Dþ��. Á¯´Ä�±@�@���p'�þ��p�pº(α = 0.05)

): t = d−0
sD/
√
n

= 2.758 > 1.8946 = t0.05(7) áý�b�, @�@��p'�þ�p

p.

9. XJ��Ý/�°Ýw��Ýl�'w
l

= 1
2
(
√

5 − 1) ≈ 0.618, ù��Ý/¡�

�7Ý/. e¡�Ñ,ó²¬ó��Å��20�Ý/�°Ý��Ý�'�:

0.693, 0.749, 0.654, 0.670, 0.662, 0.672, 0.615, 0.606, 0.690, 0.628,

0.668, 0.611, 0.606, 0.609, 0.601, 0.553, 0.570, 0.844, 0.576, 0.933,

�ù�ó�)��Ý/�°Ý��Ý�'�oNÑl��©Ù, Ùþ��µ, ���σ2,

Ù¥µ, σ2��. Áu�b�(�α = 0.05)

H0 : µ = 0.618, H1 : µ 6= 0.618.

): t = x−µ0
s/
√
n

= 2.055 < 2.093 = t0.025(19). =3wÍY²α = 0.05e, �É�b

�H0.

10. Úîo´r�)3Ù¦j�j�¥. 8lü«j�¥Â8�Úî�24�, Ù

¥9�5gÓ�«j�j�, ,	15�5g,�«j�j�. éùü«Úî�, §���

Ý�eL(ü µmm)

��1 21.2 21.6 21.9 22.0 22.0 22.2 22.8 22.9 23.0

��2 19.8 20.0 20.3 20.8 20.9 20.9 21.0 21.0 21.0

21.2 19.8 21.5 22.0 22.1 22.3

�ü«Úî���ÝÑlÓ�����©Ù. Á�OÚî���Ý�¦�����j�

«a´Äk'(α = 0.05).

):

t =
X − Y

Sw
√

1/m+ 1/n
∼ t(m+ n− 2)
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O���t = 22.18−21.12

0.706
√

1/9+1/15
≈ 3.56 > 2.074 = t0.025(22), =áý�b�, @�, Úî�

��Ý�§�uyÚî��j��ØÓk'.

11. ,zó��Jp,zÆ�¬��Ç, JÑ
ü«U?�Y. �ïÄ=�«U?

�Y�Ð, ©Oé§�?1Á�, ÿ�êâXeµ

�Y1 68.1 62.4 63.3 64.7 68.4 66.0 65.5 66.7 67.3 66.2

�Y2 69.1 71.0 69.1 70.0 69.1 69.1 67.3 70.2 72.1 67.3

b��ÇÑl��©Ù, ¯�Y2´Ä'�Y1��ÇkwÍJp?(�α = 0.05)

): (1)Äku�σ2
1 = σ2

2�É�b�, @�σ2
1 = σ2

2,

£2¤2u�µ1 = µ2,ÚOþ�T = X−Y
Sw
√

1/m+1/n
∼ t(m + n − 2) áý�b�, @

��Y¯'�Y`wÍJp�Ç.

12. ��¥k10�¥, ÙôÚkx�çü«, pL«x¥¤Ó'~. k�u��ÚO

b�´

H0 : p =
1

2
, H1 : p =

1

5
.

l�¥k�£Ä�4�¥, Ù¥x¥ê�u2�, áýH0, ÄK�ÉH0. Á�ÑoN9Ù

©Ù/ª, ¿é�½wÍ5Y²α ∈ (0, 1), �Ñu�{�áý���É�, �1�a�

Ø91�a�Ø�VÇ.

): (1)P (X = 1) = p, P (X = 0) = 1− p,

(2)��Nþn = 4, X1, X2, X3, X4.

(3)áý��

W = {(x1, · · · , x4)|}

(4) �1�a�Ø�VÇ

α = 5/16 = 0.3125.

�1�a�Ø�VÇ

β = 113/625 = 0.1808.

13. �(X1, X2, · · · , Xn)�5g��oNN(µ, 0.04)�����. éb�u�¯K

H0 : µ = 0.5, H1 : µ = µ1 > 0.5,
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�üýu�áý�C = {(x1, x2, · · · , xn) : x > c}, Ù¥x = 1
n

n∑
i=1

xi���þ�.

3α = 0.05, µ1 = 0.65�, �¦�1�a�Ø�VÇβØ�L0.05, ��Nþn��A�

õ�º

): 20

14. �oNX ∼ N(µ1, σ
2), Y ∼ N(µ2, σ

2). 8loNX¥Ä���(X1, X2, · · · , Xm),

loNY¥�ÅÄ���(Y1, Y2, · · · , Yn), ü��Õá. ÁéXeb�u�

H0 : µ1 = kµ2, H1 : µ1 6= kµ2,

Ù¥k 6= 0, ÏéÜ·�u�ÚOþ¿�ÑH0�áý�(α = 0.05).

): u�ÚOþ

T =
X − kY

σ

√
mn

k2m+ n
/
Sw
σ

=
X − kY
Sw

√
mn

k2m+ n
∼ t(m+ n− 2).

áý��

|T | > tα/2(m+ n− 2).
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