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þ±SN

σ-�êµ�X´��8Ü, F´X�f8�¤�8Ü§XJF'uÖ

$�Ú�ê¿$�´µ4�µ

1)eA ∈ F§KAc ∈ F¶ 2)ez�Ai ∈ F§K
∞⋃

i=1

Ai ∈ F ,

K¡F´Xþ���σ�ê"

VÇ�½ÂµVÇ´��8¼ê£½Â38Üþ�¼ê¤§÷vµ

�K5!�5z!�ê�\5"
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VÇ�½Â

VÇ�½Âµ�Ω´�����m(�ê½öØ�ê)§F ´Ωþ�

��σ-�ê§VÇP´��8¼ê§÷ve�n�^�:

P(A) ≥ 0§éz�A ∈ F ;

P(Ω) = 1;

éz�üüpØ���An ∈ F§þk

P

 ∞⋃
n=1

An

 = ∞∑
n=1

P (An) .

(�ê�\5)
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VÇ�½Â£Y¤

o�§VÇP´��8¼ê§Ù½Â�F���:

k����mΩ: F´¤kΩ�f8�¤§�¹�8Ú��"

�ê���mΩ: F´¤kΩ�f8�¤§�¹�8Ú��"

Ø�ê���mΩ: F´��σ-�ê§=F'uÖ$�Ú�ê¿$�

´µ4"

d�VÇn)���ÿÝ§÷v

P(Ω) = 1.
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VÇ�½Â£Y¤

VÇÚ¼ê�«O:

•VÇP(A) ♥¼êf(x)

•8ÜA ♥¢êx

•½Â��8Ü�8Ü ♥½Â��,�¢ê8

•���[0, 1] ♥��Ø½
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VÇ�½Â£Y¤

~µ����mΩXe:

Ω = {1, 2, 3, 4, 5, 6}.

½ÂVÇPXe: é?¿1 ≤ k ≤ 6§-P({k }) = 1
6"

O�:

P({1, 2, 3}) =?

P({1, 2, 3, 4, 5}) =?

e8Ü�¹��:§k��¤P(k ) := P({k })§�¼êÎÒ���
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VÇ�½Â£Y¤

~µ�Ω = {ω1,ω2, · · · ,ωn, · · · }´��Ã�8Ü"-{pi}
∞
i=1´��

ê�§÷vz�pi ≥ 0§�
∞∑

i=1

pi = 1.

�E8¼êPXe:

P (ωi) = pi, i ≥ 1;

P(A) =
∑
ω∈A

P (ω) .

ù��¤�8¼êP´Ωþ���VÇ"
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Õá¯�

½Âµ��¯�Ò´VÇP½Â�F¥���:§=���mΩ�

���ÿf8A§¦�P(A)k¿Â"

½Âµü�¯�AÚBÕá§eP(A ∩ B) = P(A)P(B)"

���§eZ¯�{Am}
n
m=1Õá§XJe�¤áµ

P (Ai1 ∩ Ai2 ∩ · · · ∩ Aik ) = P (Ai1)P (Ai2) · · ·P (Aik )

é?¿{1, 2, · · · , n}�|ê{i1, i2, · · · , ik }"
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Õá¯�£Y¤

~n = 3µn�¯�A1,A2,A3Õá§��=�e�þ¤áµ

P (A1 ∩ A2) = P (A1)P (A2)

P (A1 ∩ A3) = P (A1)P (A3)

P (A2 ∩ A3) = P (A2)P (A3)

P (A1 ∩ A2 ∩ A3) = P (A1)P (A2)P (A3) .

5¿µcn�ªfÑ¤áØ�½¿�1o�ªf¤á¶��§1o

�ªf¤áØ�½¿�cn�ªfÑ¤á"

�Ñ�~£��g�K¤"
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~f1£Bernoulliúª¤

¯µ�qM1ëY�ng§�¡Ñyjg�VÇ´õ�º

�,?ØµëY�M14g§�¡Ñy2g�VÇ´õ�º
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~f1£Bernoulliúª¤

)µn = 4, j = 2£=ëY�M14g§�¡Ñy2g¤:

����§����§����;

(11gÑy�¡��¹¤

����§����;

(11gÑy�¡!Ó�12gÑy�¡��¹¤

����"

(11gÑy�¡!Ó�12gÑy�¡��¹¤

�{�¹"Ã

�¤¦VÇ�

P(A) = 6 ×
(
1
2

)4

=
3
8
.
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~f1£Bernoulliúª¤

¯µ�qM1ëY�ng§�¡Ñyjg�VÇ´õ�º

)µ�ng§�¡Ñyjg§�k(
n
j

)
«ØÓ�¹§z«�¹Ñy�VÇ�(

1
2

)j (1
2

)n−j

=

(
1
2

)n

. (|^Õá5)

¤¦VÇ�

P(A) =

(
n
j

) (
1
2

)n

.
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�,g�K

¯µ�qØþ!M1§�¡Ñy�VÇ�p§�¡Ñy�VÇ

�q = 1 − p"ëY�ng§�¡Ñyjg�VÇ´õ�º
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�,g�K

)µ�ng§�¡Ñyjg§�k(
n
j

)
ØÓ«�¹§z«�¹Ñy�VÇ�

p j (1 − p)n−j . (|^Õá5)

¤¦VÇ�

P(A) =

(
n
j

)
p j (1 − p)n−j .
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~f3

~f3µ®�Ω = {1, 2, · · · , 120}§

A = {ω ∈ Ω : ω´3��ê},

B = {ω ∈ Ω : ω´4��ê},

¦P(A ∪ B) =?¯�AÚB´Õáíº
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~f3

)µ

P(A) =
40
120

=
1
3
, P(B) =

30
120

=
1
4
.

¯�AB = {ω ∈ Ω : ω´12��ê}§�

P(AB) =
10
120

=
1
12

.

¤¦VÇ�

P(A ∪ B) = P(A) + P(B) − P(AB) =
1
3
+

1
4
−

1
12

=
1
2
.

¯�AÚB´Õáíº
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~f3

q�C = {ω ∈ Ω : ω´6��ê}"¦P(BC) =?

)µ P(C) = 20
120 = 1

6"¯�

BC = {ω ∈ Ω : ω´12��ê}.

�P(BC) = 10
120 = 1

12"

¯�BÚC´Õáí??
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VÇ�O�

~f4µ�[ê,èÌXe:

1 )§J�§m�Ë"

2 ÚS§»ï§¿/§�fÞ"

3 èÎY§=sè§
Î"

4 X-'§�W"

5 j�§�§ÚE"

z��À�«§kõ�ÀJ?
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VÇ�O�

)µÄ��Kµ�õ«ÀJ§

1��ÀJkm1«�U§

1��ÀJkm2«�U§

1n�ÀJkm3«�U§

· · ·§

1n�ÀJkmn«�U"

Ko�k

m1 ×m2 ×m3 × · · · ×mn

«�U"

~f: 3 · 4 · 3 · 2 · 3 = 216«èÌ"
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VÇ�O�

~�¯Kµ

Ä�¯K"

©�¯K"
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Ä�¯K

~f5µ��ç�CIÒ�1�m�¥"yÄ�n�¥§kõ�«Ä

{£½(J¤?

©e�o�¹µ

Ä��ò¥�£ç�§¿�Ä^S¶

Ä��¥Ø�£ç�§¿�Ä^S¶

Ä��¥Ø�£ç�§Ø�Ä^S¶

Ä��ò¥�£ç�§Ø�Ä^S"

~Xµm = 3§n = 2"
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Ä�¯K

�/1µbXÄ��ò¥�£ç�§¿�Ä^S§kõ��Ä{(½

(J)?

)µzgkm¥�U§��kmn«(J"

¢Sþ§��Ä8Ü

A = {(a1, a2, · · · , an) :z�1 ≤ ai ≤ m},

¦A¥����ê"
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VÇ�O�

�/2µbXÄ��¥Ø�£ç�§¿�Ä^S§kõ��Ä{(½

(J)?
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Ä�¯K

)µ1�gkm¥�U;12gkm − 1¥�U;13gkm − 2¥�U;

· · ·

1ngkm − n + 1¥�U"

��k

m · (m − 1) · · · (m − n + 1)

«(J"
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Ä�¯K

�/3µbXÄ��¥Ø�£ç�§Ø�Ä^S§kõ��Ä{(½

(J)?

~fµm = 5§n = 3"Ñy(J�A = {235}§=IÒ�2§3§5�

¥�Ñy�g�(J§�ke�A«�/:

(235), (253), (352), (325), (523), (532).

eØù^S§þ¡�/��§w¤��(J"
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Ä�¯K

)µyngÄ�§¥Ø�£ç�§�Ä^S§ùn�¥ü���

kn!«�/§Ø�Ä^S�§ù
�/À��«(J"y�kx«ØÓ

�(J§K

n!x = m(m − 1) · · · (m − n + 1)

þãmà��Ä^Se�¤k�¹§=n!x�uù^S�¤k�/")

�§

x =
m(m − 1) · · · (m − n + 1)

n!
=

(
m
n

)
,

�Ä��¥Ø�£ç�§Ø�Ä^S§k(m
n )�Ä{"
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Ä�¯K

�dµlm�¥¥§�gÄ�n�¥§kõ��(J?(
m
n

)
.
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Ä�¯K

�/4£�E,¤µbXÄ��ò¥�£ç�§Ø�Ä^S§kõ�

�Ä{(½(J)?

�,?Øµ�m = n = 3§=�Ä�pk3�?Ò¥§Ä3g§¥�

£§Ø�Ä^S§kõ�(Jº
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Ä�¯K

)µ�m = n = 3§=�Ä�pk3�?Ò¥§Ä3g§¥�£§Ø

�Ä^S"@o§�ke�10«(J:

111("1"Ñy3g);

112, 113("1"Ñy2g);

123, 122, 133("1"Ñy1g);

222, 223, 332, 333("1"Ñy0g)"

¤±§�Y�10«Ä{(½(J)"

~X"112"��/�±ù�w:
1 2 3
√√ √

½ö
√√
|
√
|"½ö¯K�duµykn = 3�“

√
”Úm − 1 = 2�“|”ü¤

�ü§kõ�«ØÓ�ü��ªº

�Yµ�k10«ØÓ��¹"
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Ä�¯K

'��{µ��òm1 = 3 = n�"
√

"§m2 = 2 = m − 1�"|"N��"

=k
5!

3!2!
=

(m1 + m2)!
m2!m1!

=
(m + n − 1)!
(m − 1)!n!

=

(
n + m − 1

n

)
.

½ö§¯K��l¹m1 = n�ç¥Úm2 = m − 1�x¥�ç�¥��Ä

�n�¥§�kõ��¹"

�Yµ
(m1+m2)!

m2!m1! = (n+m−1
n ) = (n+m−1

m−1 )"

?���:�[& (�u�ÆêÆ�ÆX) VÇØ�ênÚO£10420803¤ 2021c 9� 18F 30 / 43



©�¯K

~6µkõ�«�{ò4<©�2|§z|2<?

�,?Ø�e

5¿§<�«©§��|Ø«©£Ø?Ò¤§Üníº
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©�¯K

�Y:

(12)(34), (13)(24), (14)(23).
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©�¯K

~7µ6¶�ì$Ä
©3|�º¸ÀÂ§z|©O�1, 2, 3<§kõ

�«�{?
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©�¯K

): G1,G2,G3" (
6
1

)(
6 − 1

2

)(
6 − 1 − 2

3

)
= 60.
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©�¯K

~8µ��;fC550�°J§k2%´D�§�Å<25�°Jk2�

´D�VÇ´õ�?

): D°J= 550 × 2% = 11�"

Ð°J= 550 − 11 = 539�"¤¦VÇ�:

(539
23 )(

11
2 )

(550
25 )

.
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©�¯K

~9µ��52Üý4�A3�å�VÇ´õ�?

�,?Ø�e
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©�¯K

~9µ��52Üý4�A3�å�VÇ´õ�?

): 52Üýk52!«�{"

11�A�� �k49«§
4�A����{k4!«§Ù{48Üý

k48!«�{"

¤¦VÇ�:
49 · 4! · 48!

52!
=

24
52 × 51 × 50

.
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©�¯K

�,öS1µk15�Æ)þ!©�¤3|§Ù¥k3�kf)§¯z

|k1�kf)�VÇ´õ�?kf)Ñ3��|�VÇ´õ�?
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©�¯K

)µ�k(15
5 ) · (

10
5 ) =

15!
5!5!5!«©{"

z|k��kf)�©{k(
3
1

)(
12
4

)
·

(
2
1

)(
8
4

)
=

3!12!
4!4!4!

.

¤¦VÇ�:

(3
1)(

12
4 ) · (

2
1)(

8
4)

(15
5 ) · (

10
5 )

=
6 · 53

15 × 14 × 13
≈ 0.274725.
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©�¯K

)µ�k(15
5 ) · (

10
5 ) =

15!
5!5!5!«©{"

3�kf)31|�©{k

3
(
12
2

)
·

(
10
5

)
=

3 · 12!
5!5!2!

,

ù´Ï�n�kf)©�n|§kn«�¹§�¤¦VÇ�:

3(12
2 ) · (

10
5 )

(15
5 ) · (

10
5 )

=
5 · 4 · 32

15 × 14 × 13
≈ 0.0659341

?���:�[& (�u�ÆêÆ�ÆX) VÇØ�ênÚO£10420803¤ 2021c 9� 18F 40 / 43



)F¯K

�,öS£)F¯K¤µkn�<��k2<)F3Ó�U�VÇ´

õ�?

?���:�[& (�u�ÆêÆ�ÆX) VÇØ�ênÚO£10420803¤ 2021c 9� 18F 41 / 43



)F¯K

)µn�<)FpØ�Ó�Uêk(
365
n

)
«�¹§=l365U¥À�nU��¹"�n�<)FÑØ�Ó�VÇ�:

(365
n )n!

365n .

¤¦VÇ�:

pn = 1 −
(365

n )n!
365n .

If n ≥ 23§then pn ≥
1
2 £p23 = 0.5073, p22 = 0.4757¤"

Matlab§Sµ1−nchoosek(365§23)∗ factorial(23)/36523
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1�g��

1�g��£¨m5Ö¤

P. 43-45µ111§12§13§14§22§25§28K"

P. 70-71µ12§3§5§8§12§14§16K"

��µ(1)3��11��þ�28ÆÒ!6¶"

(2)ò��×£¤ü�!PDF©�£Ø�Ø !Ø�Word�ª¤"

(3)­�©�“Ï��¦!SK�!��1U�Sü.xls”®²�3�

äÆ,"

ýSSNµ�ÅCþ!©Ù!Ï""
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