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1�Ù ¯��VÇ

§1.3 �;V.

(1) �;V.: kü�^�,

1�, (k�5) Á�(J�kk��(P�n) ,

1�, (��U5) z�Ä�¯�u)��U5�Ó.

�O�¯�A�VÇ, �A¥�¹m�Ä�¯�, K½Â¯�A�VÇ�

P (A) =
m

n

PÒ: ��Bå�§±|B|P¯�B¥Ä�¯���ê§Ïd§

P (A) =
|A|
|Ω|

O��;VÇ, Ì�^�ü�|Ü��£.

Oê�n

¦{�n b½?1L§Ikn1¥�ª§éuL§I�z���ª§?1L§IIÑkn2«

�ª"@o§�g?1L§I�II�kn1n2«�ª"

ã 1.3.1 ¦{�n
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\{�n b½?1L§Ikn1¥�ª§?1L§IIkn2«�ª"@o§?1L§I½II�

kn1 + n2«�ª"

ü�|Ü

1. ln�ØÓ���¥,k�£/�Ñr���|¤��Eü��«

ê�nr«"ln�ØÓ���¥§Ø�£/�Ñr���|¤�Ø

Eü��«ê�n(n− 1) · · · (n− r + 1) = P r
n .

2. ln�ØÓ���¥,Ø�£/�r�|¤�|Ü§«ê�(
n

r

)
=

n(n− 1) · · · (n− r + 1)
r!

=
n!

r!(n− r)!
(1.3.1)

3. ln�ØÓ���¥,k�£/�r�|¤�|Ü(Ø�Ä^S)§«ê

� (
n + r − 1

r

)

3$^ü�|Üúª�, ��ÙgS¯K.

~ 1.3.1. `¯Z¶o<?1®	¥V�öS,ü<�é/(�é��V�,kõ�«Ø

Ó�(é�ª?

�Uk<¬@�ù�¯K´{ü�|Ü¯K:lo<¥ÀÑü<(��é,�e�ü

<(��é=�.u´¦���:kC2
4 = 6«�ª.

�¯¢´ÄXdQ?·��´¢S/5ü�üj!ØJwÑ,���kXe3«(é�

ª:

(1){`,¯} {Z,¶}; (2){`,Z} {¯,¶}; (3){`,¶} {¯,Z}.

ù�¯¢`²,|Ü�ª¿Ø·^uù�¯K.k<�U¬¯:ù´��oQ¿‘|Ü”“|

Ü”, ØÒ´^5)û©|Ú(Ü¯K�í? ·�`:�,Ø�,“|Ü”´^5)û“©

|”Ú“(Ü”¯K�,�´ùpE,kX��“^S”¯K. �,,3U|Ü�ª©Ñ�“|

S”,���m´vk“^S”�,�´I��Ñ�´:3“|”�“|”�m%�3X“^S”,½

ö��“?Ò”! A�5¿,3U“|Ü”�ªO��,·�O��´“�Ñü�<”�¤kØ
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Ó�{ê8. bX·�r�Ñ�ü<���|, r3e�ü�<��,�|. @od

u“�Ñ`,¯, 3eZ,¶”Ú“�ÑZ,¶, 3e`,¯” ´ü«ØÓ��Ñ�ª, 3ù«

O��{¥, ���´ü«ØÓ�“©|”�ª, l��Xe6«“©|”�ª:

(1)1�|�:{`,¯}¶1�|�µ{Z,¶};

(2)1�|�:{Z,¶}¶1�|�µ{`,¯};

(3)1�|�:{`,Z}¶1�|�µ{¯,¶};

(4)1�|�:{¯,¶}¶1�|�µ{`,Z};

(5)1�|�:{`,¶}¶1�|�µ{¯,Z};

(6)1�|�:{¯,Z}¶1�|�µ{`,¶}.

ùÒ´`, 3ù«O�¥, ·�®²r¤©Ñ�|?
Ò: �Ñ�ü�<�1�|,�e

�ü<�1�|�. ùÒw�·�:

“|Ü”´�«“k?Ò�©|�ª”, ½ö`, Uì|Ü�ªO�Ñ�©|�ªê8

¥,®²U,/r|�ØÓ?Ò�ªê8O�3S
.

~ 1.3.2. �ò6�<©�3|,z|2<,©Ol¯3�ØÓó�,¦©��ªê.

)µk�Ñü<l¯11�ó�,kC2
6«�ª;2�Ñü<l¯12�ó�, kC2

4«�

ª;�e�ü<l¯13�ó�. ¤±��k:

C2
6 · C2

4 =
6!

4! · 2!
4!

2! · 2!
=

6!
2! · 2! · 2!

= 90

«©��ª.

3ùp,3�ó�´ØÓ�,3§��mU,/�3X“^S”,½ö�”?Ò”,¤±·^

u|Ü�ª.du©Ñ�|êõuü|,¤±·�ò©|L§©�AÚ?1.

~ 1.3.3. �r7<©�3��|,�1Ó�«?Ö,Ù¥��|3<,,ü�|�2<,¦©|

�ªê.

):w,ù�´��“Ã?Ò©|”¯K.�´%�þ¡��¹k¤ØÓ.Ï�Ù¥k

��3<|,ÃØ´Ä?Ò,§Ñ�Ù{ü�|k¤«O(?ÒÃ�´�
é©Ñ�|\±

«©),¤±3U“k?Ò©|�ª”�Ñ©|�ªê��,�A2Ø±2! (=Ø�ü�Ø\

«©�|�ü�^Sê),��: �k

7!
3! · 2! · 2!

· 1
2!

=
7!

3! · (2!)3
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«©|�ª.

�
·Aù«©�õ�“ØÓ�”|�¯KI¦,<�o(ÑXe�“õ||Ü�ª”:

4. õ||Ü�ªµkn�ØÓ��,�r§�©�k�ØÓ�|,¦��

|�gkn1, n2, · · · , nk���,Ù¥n1 + n2 + · · ·+ nk = n,K��k

n!
n1! · n2! · ... · nk!

«ØÓ©{.

4’. Ø¦�É���ü��ªkn���,áuk�ØÓ�a,Óa���

mØ�E@,�a��©Okn1, n2, · · · , nk�,Ù¥n1 + n2 + · · ·+ nk =

n,�r§�ü¤��,K��k

n!
n1! · n2! · · ·nk!

«ØÓü{.

~ 1.3.4. �1�¬kN�§Ù¥¢¬kM�"yl¥�Å�Ñn�§3±eü«�/e§

©O¦/Ù¥TÐkm�¢¬0ù�¯��VÇ"

(1) k�£/À�¶ (2) Ø�£/À�

): PA = {Ù¥TÐkm�¢¬}§K

(1) k�£�/

|Ω| = Nn, |A| =
(

n

m

)
Mm(N −M)n−m

P (A) =
Cm

n Mm(N −M)n−m

Nn
=

(
n

m

)(M

N

)m(N −M

N

)n−m

(2)Ø�£�/

|Ω| = Cn
N , |A| = Cm

MCn−m
N−M

P (A) =
Cm

MCn−m
N−M

Cn
N

~ 1.3.5. n�I), m�å)ü¤�ü(m ≤ n+1). ¦¯�A = {?¿ü�å¯Ø��}�

VÇ"qeü¤��§qXÛ?
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): (1) ü¤�ü

|Ω| = (n + m)!, |A| = n!Cm
n+1m!

P (A) =
|A|
|Ω|

=
n!Cm

n+1m!
(n + m)!

(2) ü¤��

|Ω| = (n + m− 1)!, |A| = (n− 1)!Cm
n m!

P (A) =
|A|
|Ω|

=
(n− 1)!Cm

n m!
(n + m− 1)!

~ 1.3.6. r�ØÓ�¥?¿�\?Ò�1�n�n�Ýf§z¥\�Ýþ��U§¦e�

¯��VÇ

(1) A={�½�r�Ýf�¹��¥}

(2) B={zÝ�õk�¥}

(3) C={,�½Ý¥Tkm�¥}

): |Ω| = nr

(1) |A| = r!

(2) |B| = Cr
nr!

(3) |C| = Cm
r (n− 1)r−m

qe¥´�Ó�§K3ùp,r�¥´�Ó�,n�Ýf´pØ�Ó�. Ïd·��I

�'%��Ýf¥�¥ê,ÃI�Ä=�¥á3=�Ýf¥. ·��r¯K���µ

r��Ó��¥®²�iüm,�L3§��m\þn− 1¬��,r§���nã, ,

�4�ãéÒ�\�A�Ýf=�. duÝf��, ��u�òr + n − 1�Ø¦�É�

��?1ü�,Ù¥1a��(�¥)kr�, ,1a��(��)kn − 1�,¤±dØ¦�É�

��ü��ª�, ��k

Cr
r+n−1 = Cn−1

r+n−1

«ØÓ©{.Ïd

|Ω| =
(

n + r − 1
n− 1

)
(1) |A| = 1

(2) |B| = Cr
n

(3) |C| =
(
r−m+n−1−1

r−m

)
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5µ¥�ÉÚ¥�Óü«�/e����m´ØÓ�§=Å¬þ��K´ØÓ�"(�

´�oQº) ù�~f´�;V.¥��é;.�¯K§Ø�¢S¯K�±8(�§©

~X§er¥)º�âf§rÝf)º���m¥��«�§Kù�¯KB�AuÚ

OÔnÆp�Maxwell)BoltzmannÚO©VÇØ{¤þk��¹�k¶�¯K§�¦

ë\,g8¬�r�<¥vkü�<)F�Ó�VÇ©err�<w�þ¡¯K¥�r�

¥§r�c�365w��Ýf§Kn = 365§ù�¯�B�VÇ=�¤¦VÇ"~X

�r = 40�§P (B) = 0.109§ù�VÇ®²���¶�r = 50�, P (B) = 0.03"?�Ú

�r = 55�§P (B)���k0.01§ù¢3´Ñ�¿�/�"o�§Ý¥¯K¥¥���V

Ç'ý����õ§ù«¿	3ïÄ�Åy�¥�~��§��´�Åy��A5��

j�

~ 1.3.7. �k�§x + y + z = 15,Á©O¦Ñ§���ê)Ú�K�ê)(x, y, z) �|

ê.

)µ�K�±���ò15�Ã«O��¥©\3�ØÓ�Ýf,2©Oò11, 2, 3�Ý

¥�¥êéA�x, y, z��=�.¤±,�K�ê)�|ê(��u#NÑy�Ý��¹)�µ

C15
15+3−1 = C2

17 =
17× 16

2
= 136;

��ê)�|ê(��uØ#NÑy�Ý��¹)�µ

C3−1
15−1 = C2

14 =
14 · 13

2
= 91. #

5: d~��{=´y²úª(1.3.1)��{"

~ 1.3.8. ���kr�<, ØO2�29FÑ)�(=b½�c�365U) , ¯��kü<Ó

�U)F�VÇ´õ�?

�:: (1) �¯K¥����m´�o? (2) Eü�, (3) kO�{¯�

~ 1.3.9. Ý¥k32�ù¥, 4�x¥, l¥?¹2¥, ¦ü¥¥��k��x¥�VÇ.

�:: (1) ���m�±�Ä�¤k�U�|Ü, ��±�Ä�¤k�U�Àü�,

k
¯K¥�U�ÄÙ¥��, äN¯KäN©Û,

(2)�K�±��O��Å¯��VÇ,��±kO�éA�{¯��VÇ,,��

�¤I¯��VÇ.
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~ 1.3.10. �kn�<�Å/��r,1�üN�� þ�§Á¦e�¯��VÇµ(1)?

Û<Ñvk��¶(2)z<Tk����¶(3)'u¥
� é¡�ü�� ��k��

�X"

): ©O^A,B, CL«þã(1)-(3)�¯�"K|Ω| = Pn
N .

(1) Àdn�<�/å)0§N − n�� �/I)0§K|A| = Cn
N−n+1n!

(2) |B| = C
n/2
N−n+1n!

(3)

|C| =

 Cn
N/22

nn!, N is even

nCn−1
(N−1)/22

n−1(n− 1)! + Cn
(N−1)/22

nn!, N is odd

§1.4 AÛVÇ

3¢S¥§·��¬-���:Ã�õ��/"d?ÞA�~f"

½Â 1.4.1. �Ω´î¼�m¥(½�8Ü§÷v^�0 < m(Ω) < +∞"éΩ¥�?Û�

ÿf8A,¡

P (A) =
m(A)
m(Ω)

�¯�A�AÛVÇ"ùp��U5Ny3/á3«�A�VÇ�«�A�ÿÝ¤�'¿

��Ù/G �Ã'"”

~ 1.4.1. `¯ü<�½3[0, T ]�ãS�,/¬¡§5½k�ö�ÿ�ã�mt(t ≤ T )2

l�"Á¦¯�A={`¯ò¬¡}�VÇ"

): ±x, y©OL«`¯��¬¡/:��m"KΩ = {(x, y)|0 ≤ x, y ≤ T}§A =

{(x, y)||x− y| ≤ t}, ÏdP (A) = m(A)
m(Ω) = 1− (1− t

T )2.

~ 1.4.2. S¡þx÷m�þ�a�²1�§y�S¡?¿Ý����l(l < a)��§¦¯

�E ={��,����}�VÇ"

)µXeã¤«§�� �d��¥:��C���ålρ9����¤Yb�θû

½"u´Ω = {(ρ, θ) : 0 ≤ ρ ≤ a/2, 0 ≤ θ ≤ π/2}. d��?¿5§��:(ρ, θ) 3Ω¥þ!

©Ù§́ AÛV."��,����§��=�ρ ≤ l
2sinθ. =

E = {(ρ, θ) ∈ Ω : ρ ≤ l

2
sinθ}
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ã 1.4.1 �Ú²1� �'X

m(Ω) =
πa

4
, m(E) =

ˆ π/2

0

l

2
sinθdθ

¤±

P (E) =
m(E)
m(Ω)

=
2l

πa
.

��5¿�´ùpæ^��{µïá��VÇ�.§§�,
·�a,��þ–ù

p´~êπ–k'§,��O�ÅÁ�§¿ÏLù�Á��(J5(½ù
þ"ù�Ò

´Monte-Carlog�.

~ 1.4.3. ��Å�«m[0, 1)¥Ý��:§PA�T:á\(0, 1
2), An�T:á\«m[ 1

2n+1 , 1
2n ),

K

A =
∞∑

n=1

An.

XJb½¤Ý�:á\,«m�VÇ�uT«m��Ý§KP (A) = 1/2, P (An) = 1
2n+1§

¤±k

P (A) =
∞∑

n=1

P (An)

ù�~f`²
·�3c¡¤J��VÇ�ªÇ½Â�"�"

~ 1.4.4. 3�±þ?�n:A,B, C§¦¯�E={4ABC�b�n�/}�VÇ"(1/4)

~ 1.4.5. 3�þ?�ü:A,Bë¤�^u§2?�ü:C,Dë¤�u§¦AB�CD��

�VÇ"(1/3)
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