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2=Au); AB̄C̄

3Tk��u); AB̄C̄ ∪ ĀBC̄ ∪ ĀB̄C

4��k��u); A ∪B ∪ C

5�õk��u);ĀB̄C̄ ∪AB̄C̄ ∪ ĀBC̄ ∪ ĀB̄C

6ÑØu);ĀB̄C̄

7ØÑu); ¯ABC = Ā ∪ B̄ ∪ C̄

8��kü�u); AB ∪BC ∪AC

Ü # ) VÇØÄ:



12. �;VÇ�.�½Â�O�

��ÅÁ�Eäke�A::

1.Ä�¯���êk�

2.z�Ä�¯��u)´��U

K¡E ��;V.

�;V.¥VÇ�½Â�O�: Pn=Ω¥�¹�Ä�¯�o
êk =|¤A�Ä�¯��êKµ

P (A) = k/n

Ü # ) VÇØÄ:



12.)F¯K

¯¤±�§XJk366�<K7½��kü�<�)F3Ó�
U"�ÄXe¯Kµb�kn (n < 366)�<§¯ùn�<¥��
kü�<�)F3Ó�U��U5´õ�º

Ü # ) VÇØÄ:



12.)F¯K

)µ

�ÅÁ�µÅgP¹ùn�<�)F"���mµ

Ω = {(i1, i2, . . . , in), 1 ≤ i1 ≤ i2 ≤ . . . in ≤ 365}

¯�A (ùn�<¥��kü�<�)F3Ó�U) Pn = P (��
ü<)F�Ó) = 1− 365!

365n(365−n)!

P20 = 0.4058, P30 = 0.6963, P50 = 0.9651, P60 = 0.9922

Ü # ) VÇØÄ:



13. ü�|Ü�£ES

\\\{{{���nnnµµµ �¤��¯�kn a�{§1i a�{¥kmi«äN

��{§K�¤ù�¯��k

n∑
i=1

mi

«ØÓ��{"

¦¦¦{{{���nnnµµµ �¤��¯�kn �Ú½§1i �Ú½¥kmi«äN

��{§K�¤ù�¯��k

n∏
i=1

mi

«ØÓ��{"

Ü # ) VÇØÄ:



14. �¥�.

�kn�¥§òÙ�\N�Ýf¥§Ue��ª�¥(n ≤ N):
(I)¥´k«O�§zÝ¥�¥êØ�;

(II)¥´k«O�§zÝ¥�¥êØ�L1�;

(III)¥´Ã«O�§zÝ¥�¥êØ�¶

(IV)¥´Ã«O�§zÝ¥�¥êØ�L1�¶

¦z�«�ª¥�kõ�«�{º

Ü # ) VÇØÄ:



14. ~1.3

�kk�ØÓ�¥§z�¥��U/á\N�Ýf¥(k ≤ N),
�z�ÝfN¥êÃ�§¥e�¯��VÇ

(1),�½�k �Ýf¥�k�¥;

(2),�½���ÝfTkm�¥(m ≤ k);
(3),�½���Ýfvk¥¶

(4)Tkk �Ýf¥�k�¥¶

(5)��kü�¥3Ó�Ýf¥¶

(6)z�Ýf�õk��¥¶

Ü # ) VÇØÄ:



14. ~1.3())

P (A1) =
mA1

n
=

k!
Nk

P (A2) =
Cm

k (N − 1)(k−m)

Nk

P (A3) =
(N − 1)k

Nk

P (A4) =
Ck

Nk!
Nk

P (A5) =
Nk − Ck

Nk!
Nk

, P (A6) = P (A4)

Ü # ) VÇØÄ:



15. ~

[~~~1.4]µµµ��»�kn!��§kK(K ≥ n)�¦�þ»�§¿
�Å�ÀJ��"¦z!��S��k�¶¦��VÇ"

[~~~1.5]µµµ���¥Cka�ç¥b�x¥§y3�Å/�g�g
Ø�£¹¥§¦1k(k ≤ a + b)g¹�ç¥�VÇ

Ü # ) VÇØÄ:



15. ü«Ä��ª

¯̄̄KKK: N��¬§Ù¥M�ØÜ�¬!N −M�Ü�¬§l¥k
�£9Ø�£?�n�§Kdn��¬¥km�ØÜ�¬�VÇ
�õ�?
)))µµµ

kkk���£££ÄÄÄ���µµµ(
n

m

)
Mm(N −M)n−m

Nn
=

(
n

m

)(
M

N

)m(
N −M

N

)n−m

m = 0, 1, 2, . . . . . . , n (��©Ù)
ØØØ���£££ÄÄÄ���µµµ (

M
m

)(
N−M
n−m

)(
N
n

)
n ≤ N,m ≤ M, (n−m) ≤ (N −M) (�AÛ©Ù).
l�*þw§��¬oêé�Ä����§æ�ü«Ä��(

JAT�OØ�.
Ü # ) VÇØÄ:



16. A�A^�~f

AAA^̂̂¯̄̄KKK���: ³³³***¥¥¥~~~������OOO¯̄̄KKK
P31 ~7

Ü # ) VÇØÄ:



AAA^̂̂¯̄̄KKK���µµµççç¦¦¦¥¥¥øøø¯̄̄KKK))))))333$$$35ÀÀÀ7
F 	ïµ l01 . . . 35¥À7�Òè"
F møµ7�Ä�Òè§1�AÏÒè"
F ¥ò5Kµ
1) 7�Ä�Òè¶
2) 6�Ä�Òè+ 1�AÏÒè¶
3) 6�Ä�Òè¶
4) 5�Ä�Òè+ 1�AÏÒè¶
5) 5�Ä�Òè;
6) 4�Ä�Òè+1�AÏÒè¶
7) 4�Ä�Òè§½3�Ä�Òè+ 1�AÏÒè"

Ü # ) VÇØÄ:



16. )

Ω ¥¤¹��:�êµC7
35

ò35�Ò©¤naµ7�Ä�Òè! 1�AÏÒè! 27�Ã^Ò
è

Ppi�¥i�ø�VÇ§|^Ä��.��µ

p1 =
C7

7C0
1C0

27

C7
35

, p2 =
C6

7C1
1C0

27

C7
35

.

�¥øVÇäNXeµ

p1 =
1

6724520
, p2 =

7
6724520

, p3 =
189

6724520
, p4 =

567
6724520

,

p5 =
7371

6724520
, p6 =

12285
6724520

p7 =
204750
6724520

Ø¥øVÇ�:

p0 = 1− p1 − p2 − p3 − p4 − p5 − p6 − p7 =
6499350
6724520

= 0.966515.

Ü # ) VÇØÄ:



17. ©|¯K

~1.6µ316<?1�IS®	¥'m¥§k�¶�I<§n¶
¥I<§'m©o|?1§z|o¶ÀÃ§b½©|´�Å�"

¦µ£1¤n¶¥I<©3n�|¥�VÇ¶£2¤n¶¥I<Ú
�¶�I<©3Ó�|�VÇ"

Ü # ) VÇØÄ:



18. �;VÇ�Ä�5�

(1) é?Û¯�A§P (A) > 0;

(2) P (Ω) = 1;

(3) k��\5: é�Å¯�A1, · · · , An§eüüpØ�N

£Ai
⋂

Aj = ∅, i 6= j¤§K

P (
n∑

i=1

Ai) =
n∑

i=1

P (Ai)

Ü # ) VÇØÄ:



19. AÛV.�½Â�O�

Ú~: ,<�LÊ
§¦�mÂÑÅf>���§®�>�´�
:���§¯¦������máu�©¨�VÇ

AÛV.VÇ�O�úªµ����m�k�«�Ω, e��:
á\ΩS?Û«�G ¥�VÇ�«�G�ÿÝ¤�', K��:
á\GS�VÇ�µ

P =
GÿÝ

Ω�ÿÝ

Ü # ) VÇØÄ:



19. ~

~1.7: üE�ÊÓ�èÞ, üE3�¼�SÕá�Å/��èÞ.
eüE���I3èÞÊ3��m©O´1 ���2 ��§
Á¦3�¼�S§?�E���§I����ÑèÞ�VÇ.

Ü # ) VÇØÄ:



19. ~

)µ�E1 ��èÞ�]��x , 0 ≤ x < 24, �E2 ��èÞ
�]��y , 0 ≤ y < 24. �¯�A L«?�E��èÞ�I��
��ÑèÞ

Ü # ) VÇØÄ:



19. ~

Ω = {(x, y) | 0 ≤ x < 24, 0 ≤ y < 24}

A = {(x, y) | (x, y) ∈ Ω, 0 ≤ y − x ≤ 1, 0 ≤ x− y ≤ 2}

SΩ = 242 SĀ =
1
2
(232 + 222)

P (A) = 1− SĀ

SΩ
= 0.1207

Ü # ) VÇØÄ:



20.Æ´Ý�¯K

Æ´Ý�µ

²¡þxX�
²1�§��m�ålÑ�d§�d²¡?Ý�
�Ý�l(l < d)��§¦d��?�²1����VÇ?

Ü # ) VÇØÄ:



20. Æ´¯K�ã«

Ü # ) VÇØÄ:



20.Æ´Ý�¯K�)

±xL«��¥:��C�^²1��ål§
q±ϕL«��d��m���.´�µ���mΩ÷v:

0 ≤ x ≤ d/2; 0 ≤ ϕ ≤ π

Ω /¤x− ϕ²¡þ���Ý/§Ù¡È�µSΩ = d(π/2).
A = /��²1���0�¿�^�´:

x ≤ l/2 sin(ϕ)

u´µP (A) = SA
SΩ

=
∫ π
0 l/2 sin(ϕ)dϕ

d(π/2) = 2l
dπ

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)
{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)
{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)
{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)

{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)
{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



20. π��Å�[

dÆ´Ý�¯K�µ��l ���²1����VÇ
�:2l/dπ

¢S��N gÁ�§�n g��²1���§KªÇ
�:n/N .

^ªÇ�OVÇ�:π ≈ 2lN/(dn)
{¤þk�
Í¶�¢�êâ"

¯Kí2µ²¡þxkm��d��å²1�§�²¡?¿
Ý���>��a,b,c (þ�ud)�n�/§n�/�²1�
���VÇº

Ü # ) VÇØÄ:



21. AÛV.�Ä�5�

(1) é?Û¯�A§P (A) > 0;

(2) P (Ω) = 1;

(3) k��\5

g�Kµ��¯��VÇ�u"§ù�¯��½´Ø�U¯�

íº

Ü # ) VÇØÄ:



21. ~

�AK£Bertrand¤ÛØµ3�»�1��S�Å���^u§
¯Ù��LT�S��>n�/�>��VÇ�uõ�º

Ü # ) VÇØÄ:



22.é/�Å/0n«ØÓ�n):

Ü # ) VÇØÄ:



23. é“�Å/”�n«ØÓn)£Y¤

u�ü�à:A!B�4�IA(1, α),B(1, β) �b½u��
à�½§'XB(0, β)§d�u�L =

√
2− 2 cos α L >

√
3

�d

u(2/3)π < α < (4/3)π p = [(4/3)π−(2/3)π]/[2π−0] = 1/3.

�?¿�u�¥:4�I�(γ, θ)u3�S�¿©7�^�
�µ−1 ≤ γ ≤ 1, 0 ≤ θ ≤ 2π u�µL = 2

√
1− θ2, L >

√
3

�du| γ |< 1/2 ¤±p = [1/2− (−1/2)]/[1− (−1)] = 1/2.

�?¿�u�¥:���I�(x, y)§du3	S�¿©7
�^��µx2 + y2 ≤ 1,d�u

�µL = 2
√

1− (x2 + y2),L >
√

3 �dux2 + y2 < 1/4,d

�§p = [(1/4)π]
1/π = 1/4.

Ü # ) VÇØÄ:



23. é“�Å/”�n«ØÓn)£Y¤

u�ü�à:A!B�4�IA(1, α),B(1, β) �b½u��
à�½§'XB(0, β)§d�u�L =

√
2− 2 cos α L >

√
3

�d

u(2/3)π < α < (4/3)π p = [(4/3)π−(2/3)π]/[2π−0] = 1/3.

�?¿�u�¥:4�I�(γ, θ)u3�S�¿©7�^�
�µ−1 ≤ γ ≤ 1, 0 ≤ θ ≤ 2π u�µL = 2

√
1− θ2, L >

√
3

�du| γ |< 1/2 ¤±p = [1/2− (−1/2)]/[1− (−1)] = 1/2.

�?¿�u�¥:���I�(x, y)§du3	S�¿©7
�^��µx2 + y2 ≤ 1,d�u

�µL = 2
√

1− (x2 + y2),L >
√

3 �dux2 + y2 < 1/4,d

�§p = [(1/4)π]
1/π = 1/4.

Ü # ) VÇØÄ:



23. é“�Å/”�n«ØÓn)£Y¤

u�ü�à:A!B�4�IA(1, α),B(1, β) �b½u��
à�½§'XB(0, β)§d�u�L =

√
2− 2 cos α L >

√
3

�d

u(2/3)π < α < (4/3)π p = [(4/3)π−(2/3)π]/[2π−0] = 1/3.

�?¿�u�¥:4�I�(γ, θ)u3�S�¿©7�^�
�µ−1 ≤ γ ≤ 1, 0 ≤ θ ≤ 2π u�µL = 2

√
1− θ2, L >

√
3

�du| γ |< 1/2 ¤±p = [1/2− (−1/2)]/[1− (−1)] = 1/2.

�?¿�u�¥:���I�(x, y)§du3	S�¿©7
�^��µx2 + y2 ≤ 1,d�u

�µL = 2
√

1− (x2 + y2),L >
√

3 �dux2 + y2 < 1/4,d

�§p = [(1/4)π]
1/π = 1/4.

Ü # ) VÇØÄ:



23. é“�Å/”�n«ØÓn)£Y¤

u�ü�à:A!B�4�IA(1, α),B(1, β) �b½u��
à�½§'XB(0, β)§d�u�L =

√
2− 2 cos α L >

√
3

�d

u(2/3)π < α < (4/3)π p = [(4/3)π−(2/3)π]/[2π−0] = 1/3.

�?¿�u�¥:4�I�(γ, θ)u3�S�¿©7�^�
�µ−1 ≤ γ ≤ 1, 0 ≤ θ ≤ 2π u�µL = 2

√
1− θ2, L >

√
3

�du| γ |< 1/2 ¤±p = [1/2− (−1/2)]/[1− (−1)] = 1/2.

�?¿�u�¥:���I�(x, y)§du3	S�¿©7
�^��µx2 + y2 ≤ 1,d�u

�µL = 2
√

1− (x2 + y2),L >
√

3 �dux2 + y2 < 1/4,d

�§p = [(1/4)π]
1/π = 1/4.

Ü # ) VÇØÄ:



23. �Å/�n«ØÓn)£Y¤

Ü # ) VÇØÄ:



VÇ�únz

�Å¯��únz½Â

�Ω´�ÅÁ�E ����m§F´Ω�,
f8�8Ü§
=F = {A,A ⊂ Ω}eF÷vµ

Ω ∈ F ;

eA ∈ F KµĀ ∈ F
eA1, A2, . . . , An, · · · ⊂ F ,K

⋃∞
i=1 Ai ∈ F

KF¥�?¿��A§¡��Å¯�§F¡�¯��"

Ü # ) VÇØÄ:



VÇ�únz

�Å¯��únz½Â

�Ω´�ÅÁ�E ����m§F´Ω�,
f8�8Ü§
=F = {A,A ⊂ Ω}eF÷vµ

Ω ∈ F ;

eA ∈ F KµĀ ∈ F
eA1, A2, . . . , An, · · · ⊂ F ,K

⋃∞
i=1 Ai ∈ F

KF¥�?¿��A§¡��Å¯�§F¡�¯��"

Ü # ) VÇØÄ:



VÇ�únz

�Å¯��únz½Â

�Ω´�ÅÁ�E ����m§F´Ω�,
f8�8Ü§
=F = {A,A ⊂ Ω}eF÷vµ

Ω ∈ F ;

eA ∈ F KµĀ ∈ F

eA1, A2, . . . , An, · · · ⊂ F ,K
⋃∞

i=1 Ai ∈ F
KF¥�?¿��A§¡��Å¯�§F¡�¯��"

Ü # ) VÇØÄ:



VÇ�únz

�Å¯��únz½Â

�Ω´�ÅÁ�E ����m§F´Ω�,
f8�8Ü§
=F = {A,A ⊂ Ω}eF÷vµ

Ω ∈ F ;

eA ∈ F KµĀ ∈ F
eA1, A2, . . . , An, · · · ⊂ F ,K

⋃∞
i=1 Ai ∈ F

KF¥�?¿��A§¡��Å¯�§F¡�¯��"

Ü # ) VÇØÄ:



VÇ�únz(Y)

VÇ�únz½Â

�Ω´�ÅÁ�E ����m§P´F�[0, 1]���N�§÷
vµ

�K5únµ P (A) ≥ 0;

�K5únµ P (Ω) = 1;

���\5ún: eA1, A2, . . . . . . , An, . . . . . . ,pØ�N§

KP

(⋃∞
i=1 Ai

)
=

∑∞
i=1 P (Ai)

KPÒ´½Â3(Ω,F)þ���VÇ"

Ü # ) VÇØÄ:



VÇ�únz(Y)

VÇ�únz½Â

�Ω´�ÅÁ�E ����m§P´F�[0, 1]���N�§÷
vµ

�K5únµ P (A) ≥ 0;

�K5únµ P (Ω) = 1;

���\5ún: eA1, A2, . . . . . . , An, . . . . . . ,pØ�N§

KP

(⋃∞
i=1 Ai

)
=

∑∞
i=1 P (Ai)

KPÒ´½Â3(Ω,F)þ���VÇ"

Ü # ) VÇØÄ:



VÇ�únz(Y)

VÇ�únz½Â

�Ω´�ÅÁ�E ����m§P´F�[0, 1]���N�§÷
vµ

�K5únµ P (A) ≥ 0;

�K5únµ P (Ω) = 1;

���\5ún: eA1, A2, . . . . . . , An, . . . . . . ,pØ�N§

KP

(⋃∞
i=1 Ai

)
=

∑∞
i=1 P (Ai)

KPÒ´½Â3(Ω,F)þ���VÇ"

Ü # ) VÇØÄ:



VÇ�únz(Y)

VÇ�únz½Â

�Ω´�ÅÁ�E ����m§P´F�[0, 1]���N�§÷
vµ

�K5únµ P (A) ≥ 0;

�K5únµ P (Ω) = 1;

���\5ún: eA1, A2, . . . . . . , An, . . . . . . ,pØ�N§

KP

(⋃∞
i=1 Ai

)
=

∑∞
i=1 P (Ai)

KPÒ´½Â3(Ω,F)þ���VÇ"

Ü # ) VÇØÄ:



VÇ�m

�;V.�VÇ�m

k�VÇ�m

lÑVÇ�m

AÛV.�VÇ�m

Ü # ) VÇØÄ:



VÇ�m

�;V.�VÇ�m

k�VÇ�m

lÑVÇ�m

AÛV.�VÇ�m

Ü # ) VÇØÄ:



VÇ�m

�;V.�VÇ�m

k�VÇ�m

lÑVÇ�m

AÛV.�VÇ�m

Ü # ) VÇØÄ:



VÇ�m

�;V.�VÇ�m

k�VÇ�m

lÑVÇ�m

AÛV.�VÇ�m

Ü # ) VÇØÄ:



VÇ�m

�;V.�VÇ�m

k�VÇ�m

lÑVÇ�m

AÛV.�VÇ�m

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);
é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶
2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);
é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶
2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);
é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶
2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);

é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶
2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);
é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶

2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



VÇ5�9ÙA^

P (∅) = 0§
5¿: _Ø�½¤á¶

VÇkk��\5µ

eA ∩B = ∅,KP (A ∪B) = P (A) + P (B)§
�í2�n �pØ�N¯�¶

P (Ā) = 1− P (A);
é?¿ü�¯�A, B, k:P (B −A) = P (B)− P (AB)¶
2Â\{úª¶P (A ∪B) = P (A) + P (B)− P (AB);

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

1≤i,j≤n

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An);

Ü # ) VÇØÄ:



Ù�Ø�ª£g�\5¤¶P (A ∪B) ≤ P (A) + P (B);

P

( n⋃
i=1

Ai

)
≤

n∑
i=1

P (Ai);

BonferroniØ�ªµP (AB) ≥ P (A) + P (B)− 1,

P (A1 · · ·An) ≥
n∑

i=1

P (Ai)− (n− 1)

.

Ü # ) VÇØÄ:



Ù�Ø�ª£g�\5¤¶P (A ∪B) ≤ P (A) + P (B);

P

( n⋃
i=1

Ai

)
≤

n∑
i=1

P (Ai);

BonferroniØ�ªµP (AB) ≥ P (A) + P (B)− 1,

P (A1 · · ·An) ≥
n∑

i=1

P (Ai)− (n− 1)

.

Ü # ) VÇØÄ:



Ù�Ø�ª£g�\5¤¶P (A ∪B) ≤ P (A) + P (B);

P

( n⋃
i=1

Ai

)
≤

n∑
i=1

P (Ai);

BonferroniØ�ªµP (AB) ≥ P (A) + P (B)− 1,

P (A1 · · ·An) ≥
n∑

i=1

P (Ai)− (n− 1)

.

Ü # ) VÇØÄ:



¯�S��4�

e¯�S�{Fn}÷vµF1 ⊂ F2 ⊂ · · · ⊂ Fn ⊂ . . .
K¡{Fn}�üNØ~¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋃
n=1

Fn

e¯�S�{Fn}÷vµF1 ⊃ F2 ⊃ · · · ⊃ Fn ⊃ . . .
K¡{Fn}�üNØO¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋂
n=1

Fn

Ü # ) VÇØÄ:



¯�S��4�

e¯�S�{Fn}÷vµF1 ⊂ F2 ⊂ · · · ⊂ Fn ⊂ . . .
K¡{Fn}�üNØ~¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋃
n=1

Fn

e¯�S�{Fn}÷vµF1 ⊃ F2 ⊃ · · · ⊃ Fn ⊃ . . .
K¡{Fn}�üNØO¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋂
n=1

Fn

Ü # ) VÇØÄ:



¯�S��4�

e¯�S�{Fn}÷vµF1 ⊂ F2 ⊂ · · · ⊂ Fn ⊂ . . .
K¡{Fn}�üNØ~¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋃
n=1

Fn

e¯�S�{Fn}÷vµF1 ⊃ F2 ⊃ · · · ⊃ Fn ⊃ . . .
K¡{Fn}�üNØO¯�S�§Ù4�¯��µ

lim
n→ +∞

Fn =
+∞⋂
n=1

Fn

Ü # ) VÇØÄ:



8Ü¼ê�ëY5

�P(#)´��8¼ê§

e?éüNØ~8ÜS� {Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´eëY�.

e?éüNØO8ÜS�{Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´þëY�.

Ü # ) VÇØÄ:



8Ü¼ê�ëY5

�P(#)´��8¼ê§

e?éüNØ~8ÜS� {Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´eëY�.

e?éüNØO8ÜS�{Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´þëY�.

Ü # ) VÇØÄ:



8Ü¼ê�ëY5

�P(#)´��8¼ê§

e?éüNØ~8ÜS� {Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´eëY�.

e?éüNØO8ÜS�{Fn},k

P ( lim
n→ +∞

Fn) = lim
n→ +∞

P (Fn)

K¡P(#)´þëY�.

Ü # ) VÇØÄ:



VÇ�ëY����\

5�µeP(#)´¯��Fþ���VÇ§KP(#) Q´eë
Y�§q´þëY�

½nµ eP(#)´¯��Fþ÷vµ�K!�K�8¼ê§
KP(#) k���\5�¿�^�´§äkk��\5Úe
ëY5.

Ü # ) VÇØÄ:



VÇ�ëY����\

5�µeP(#)´¯��Fþ���VÇ§KP(#) Q´eë
Y�§q´þëY�

½nµ eP(#)´¯��Fþ÷vµ�K!�K�8¼ê§
KP(#) k���\5�¿�^�´§äkk��\5Úe
ëY5.

Ü # ) VÇØÄ:



VÇ�ëY����\

5�µeP(#)´¯��Fþ���VÇ§KP(#) Q´eë
Y�§q´þëY�

½nµ eP(#)´¯��Fþ÷vµ�K!�K�8¼ê§
KP(#) k���\5�¿�^�´§äkk��\5Úe
ëY5.

Ü # ) VÇØÄ:



4

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.8: ,¢½kNýk�§�Òl1�N§k��	/<�
T¢�§r���ný�f�ýÒPe£�UE¤§¦P
e���Òè�Ð�k�VÇ"

)µ �AkL«�Å¯�/Pe���Òè�Ð�k0§

BkL«�Å¯�/Pe���ÒèØ�Lk0§Kµ

P (Bk) = kn

Nn

5¿�µAk = Bk −Bk−1§�Bk−1 ⊂ Bk

�µP (Ak) = P (Bk −Bk−1) = P (Bk)− P (Bk−1) =
kn−(k−1)n

Nn .

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).

|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



VÇ5��A^

~1.9: l1, 2, ,,, 9¥�£�ng§¦�Ñ�n�ê�¦È
U�10�Ø�VÇ.

)µ Ï�/¦ÈU�10�Ø0¿�Xµ/��L50(P
�A) �/��Lóê0(P�B)§

Ïd¤¦VÇ�P (AB).
|^éá¯�úª!�#�éóÆÚ\{úª:

P (AB) = 1− P (Ā ∪ B̄) = 1− P (Ā)− P (B̄) + P (ĀB̄)

P (AB) = 1− 8n/9n − 5n/9n + 4n/9n

Ü # ) VÇØÄ:



~1.9£Y¤: l0,1,· · · ,9ù10�êi¥Ø�£/?�n�§¦n�
ê�ÈU�10�Ø�VÇ"
)µ

P(AB) = 1−
(
8
n

)
+

(
5
n

)
−

(
4
n

)(
10
n

)

Ü # ) VÇØÄ:



VÇ5��A^

~1.10: ,<�Ðnµ&§q�Ðn�&µ§,�§òzµ&
�Å/�\n�&µ¥§¦��k�µ&�é�VÇ?
): PAi =/1i µ&�&µ�Î0§i = 1, 2, . . . , n.
�¦�VÇ�µP (A1 ∪A2 ∪ . . . · · · ∪An)
^2\{úª:

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An)
´�P (Ai) = (n−1)!

n! , P (AiAj) = (n−2)!
n! , . . .

P (A1A2. . . . . .An) = 1/n!;
�

P

( n⋃
i=1

Ai

)
= 1− 1/2! + 1/3! + . . . · · ·+ (−1)n−1/n!

→ 1− e−1

Ü # ) VÇØÄ:



VÇ5��A^

~1.10: ,<�Ðnµ&§q�Ðn�&µ§,�§òzµ&
�Å/�\n�&µ¥§¦��k�µ&�é�VÇ?
): PAi =/1i µ&�&µ�Î0§i = 1, 2, . . . , n.

�¦�VÇ�µP (A1 ∪A2 ∪ . . . · · · ∪An)
^2\{úª:

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An)
´�P (Ai) = (n−1)!

n! , P (AiAj) = (n−2)!
n! , . . .

P (A1A2. . . . . .An) = 1/n!;
�

P

( n⋃
i=1

Ai

)
= 1− 1/2! + 1/3! + . . . · · ·+ (−1)n−1/n!

→ 1− e−1

Ü # ) VÇØÄ:



VÇ5��A^

~1.10: ,<�Ðnµ&§q�Ðn�&µ§,�§òzµ&
�Å/�\n�&µ¥§¦��k�µ&�é�VÇ?
): PAi =/1i µ&�&µ�Î0§i = 1, 2, . . . , n.
�¦�VÇ�µP (A1 ∪A2 ∪ . . . · · · ∪An)

^2\{úª:

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An)
´�P (Ai) = (n−1)!

n! , P (AiAj) = (n−2)!
n! , . . .

P (A1A2. . . . . .An) = 1/n!;
�

P

( n⋃
i=1

Ai

)
= 1− 1/2! + 1/3! + . . . · · ·+ (−1)n−1/n!

→ 1− e−1

Ü # ) VÇØÄ:



VÇ5��A^

~1.10: ,<�Ðnµ&§q�Ðn�&µ§,�§òzµ&
�Å/�\n�&µ¥§¦��k�µ&�é�VÇ?
): PAi =/1i µ&�&µ�Î0§i = 1, 2, . . . , n.
�¦�VÇ�µP (A1 ∪A2 ∪ . . . · · · ∪An)
^2\{úª:

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An)

´�P (Ai) = (n−1)!
n! , P (AiAj) = (n−2)!

n! , . . .
P (A1A2. . . . . .An) = 1/n!;
�

P

( n⋃
i=1

Ai

)
= 1− 1/2! + 1/3! + . . . · · ·+ (−1)n−1/n!

→ 1− e−1

Ü # ) VÇØÄ:



VÇ5��A^

~1.10: ,<�Ðnµ&§q�Ðn�&µ§,�§òzµ&
�Å/�\n�&µ¥§¦��k�µ&�é�VÇ?
): PAi =/1i µ&�&µ�Î0§i = 1, 2, . . . , n.
�¦�VÇ�µP (A1 ∪A2 ∪ . . . · · · ∪An)
^2\{úª:

P

( n⋃
i=1

Ai

)
=

n∑
i=1

P (Ai)−
∑

P (AiAj)+
∑

P (AiAjAk)+· · ·+

(−1)n−1P (A1A2. . .An)
´�P (Ai) = (n−1)!

n! , P (AiAj) = (n−2)!
n! , . . .
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