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1.1 � � � O
1.1.1 �A39�Wy�n|o�����Y"
�T�o *, Yo)�Y�h/��y!�y *, H���=28. w�, �!ty{ep�, e�M4#Æ�y�f�y�Ee�M4#Æ�; |a�')ÆG℄y�fJgY��(�y�t�';�#Sh_K�, B"{t 100��y�/a; ||.�Yo *)�Y�h/�_;!�U_;.!�y *, H��>28.w�, p9Y n�, Æ$.;'��13T ,'�)$'; p9Y gVT y�>U.;�1; aYhM>S�}qYJ>S, 'J>S_;),S, U_;).S, [>fjtCy<. p|$lgBZ�,(��MM2x, ! 'o *�h�C:/Q�a;�, Vy>fwK T1Be�<. ���z>ro�O)MMn:%Q� *'Be�<yY#>HH^. [r�n'"�d&�lpxWy^H���^H�QM�:nJ�br|F�
|.

1.1.2 �A�DP�A�P��MMn:%Q� *yo�e�<, Æ$T�Q� *G;h�C:a;. Æ$
a;ygMH�/Q,�^��h/y/QH��>�C,�9`�*H��C. Y��, YJQ�/QTm�^��h/�
(1) _C:<�/Q_`�$mh/�C:G;�_, �;G;�"�_;

(2)_a9<�"_/Qy>fTt�B_;<, (;'�*x/QyTt_;>f;

(3) Q�<�/Q2d.;Sx�N>_/Q3T 5YB>f.



2 � 1 � R
(0{A�Æ$p E $%YJ/Q, p ω $%Q�/Q E ya��y>f, H�Em
, p Ω = {ω}$%Q�/Q E ya��>fy�p, H�EmWK�=mWK.^ 1.1.1 2XN�h�ws

�sDn
9�sQn6;�R, #Te�t<�Dn�Qn. �tC$
 Ω = {Dn,Qn}. � ω1=�Dn�, ω2=�Qn�, 5�tC$�}7

Ω = {ω1, ω2}.^ 1.1.2 XN�hh[, s
�s6<B, 5�t0w9��s i <�, Z~�
 ωi(i = 1, 2, 3, 4, 5, 6),5;�6�tC$


Ω = {ω1, ω2, ω3, ω4, ω5, ω6}.^ 1.1.3 )�h�w�NT#, s
Dn�s6#B, �
 ωi(i = 0, 1, 2),5�tC$

Ω = {ω0, ω1, ω2}.��&�
 Ω = {0, 1, 2}.^ 1.1.4 �^u>�P2�ZS{.36�-#B, 5�tC$

Ω = {0, 1, 2, · · · }.^ 1.1.5 �Uu�X(6�G, ?

s�0w(AD�G6l�, �tC$��e [−M,M ], 
R M 

*l�. !wkP�C��
*J, ) Ω �e

(−∞,+∞) ��.�xQ� *, Æ$_5ylA)�Q�/Q�1Y>f)6�T , ��T ��>f, '/>fH��>�M. �
Æ, ph2X2 A,B,C |$%.w��w 1.1.2�,S�
( Ω = {1, 2, 3, 4, 5, 6},�f` A$%�xty�C>��, ��y A = {2, 4, 6}, B $%�xty�>hx|x 3�,� B = {3, 4, 5, 6}.'s A,B X�Q�'/, V$Ær Ω �y�BJS��TVJ.r^_-, Sx�5, �>�M)r�BJS��`Jy�p, �%D)S�
(yV�. H1J'/ A !�, rhEr>'/T�iy1JS��T .rYJS��`Jy'/, H�=m�M. S�
( Ω ��U) Ω yV�,V�i Ω yTtS��, �"_/Q� Ω �y!�, H�n��M. 
� ∅ U)
Ω yV�, V.�i}oS��, �"_/Q�Æ._;!�, H�}Vw�M.^ 1.1.6 2�N�hh[62�R, Z~��<B9 1�
 A,�<B9�B�
 B,�<B*&8& 2�
 C,�<B*& 6�
 D,�<B}&8& 6�
 F ,5 A = {1}, B = {2, 4, 6}, C = {2, 3, 4, 5, 6}, D = ∅, F = Ω = {1, 2, 3, 4, 5, 6}.



1.1 R
(0 3�YJS�
(�, �f8tt"JS��, �HV�L4EmWK; �ft�"�JS��, �HV�.4EmWK. w 1.1.1 ∼ w 1.1.3 �yS�
(Æ)t"S�
(, �w 1.1.4 nw 1.1.5 �yS�
(Æ)�"S�
(.

1.1.3 �A�P
107W��YJQ�/Q�, Y�tt�Q�'/. ��lg�*n'/yMMk ��8:�y'/ye�, �TMM'/y_��'/yÆN. rx'/)S�
(yV�, e^'/y_��ÆNz�py_��ÆN)${�ly. _.)Tr?'/y_��ÆNy��i
.�`�y_��,%� Ω )/Q E yS�
(, T��y'/Æ)mY/Q
E y'/.

1. '/y�i�f'/ A !��ys<'/ B !�, �H'/ Bi2'/ A, �H'/
Ai2M'/ B, �H'/ A )'/ B yV'/, �e

B ⊃ A � A ⊂ B.a1, �}b'/ A, t
∅ ⊂ A ⊂Ω .

2. '/y$|�f'/ A �i'/ B, '/ B U�i'/ A, �H'/ A z'/ B5�,�e A = B. '/ A z'/ B $|, $* A n B )S�
(ymYV�.

3. '/y( (�n)�f'/ A n'/ B ;�tYJ!�, �H'SyYJ'/�'/ A z'/ B yy�6, �e A ∪B, �
A ∪B = {A!��B !�} = {ω|ω ∈ A� ω ∈ B}.�w 1.1.6 �, A ∪B = {1, 2, 4, 6}.'/ A n'/ B e�S�
( Ω yV�, '/ A ∪ B O)V� A z B yyC.

4. '/y6 (�Æ)�f'/ A n'/ B m�!�, �H'SyYJ'/�'/ A z'/ B yQ�B, �e A ∩B � AB, �
A ∩B = {A!�h B!�} = {ω|ω ∈ Ah ω ∈ B}.�w 1.1.6 �, B ∩ C = {2, 4, 6}.
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(0{A�'/ A n'/ B e�S�
( Ω yV�, '/ A ∩ B O)V� A z B yQC.

5. '/y<�f'/ A !��'/ B .!�, �N'SyYJ'/�'/ A z B y�'/, �e A−B, �
A−B = {A!�p B.!�} = {ω|ω ∈ Ap ω /∈ B}.�w 1.1.6 �, C −B = {3, 5}.

6. {.$�'/�f'/ A n'/ B �mY_/Q�.;m�!�, �H'/ A z'/ B)<}5�y, �H'/ A z'/ B<�.�w 1.1.6 �, '/ A n'/ B ){.$�y.

7. �x'/ (�{<'/)�f�"Y_/Q�'/ A n'/ B ÆtYJhEtYJ!�, �H'/
A z'/ B )�_y�<xy, [�yYJ'/)�YJ'/y�x'/, �e
A = B, � B = A. �y A = A.�w 1.1.6 �, '/ A z'/ C )�xy.

8. t"J�_>�k�J'/y(z6�t nJ'/ A1, A2, · · · , An,�H�A1, A2, · · · , An ;�tYJ!��'Y'/�'/ A1, A2, · · · , An yy,�e A1∪A2∪· · ·∪An � n
⋃

i=1

Ai. H�A1, A2, · · · , Anm�!��'Y'/�'/ A1, A2, · · · , An yQ, �e A1A2 · · ·An � n
⋂

i=1

Ai.�t_>J'/ A1, A2, · · · , An, · · · , �H�A1, A2, · · · , An, · · · ;�tYJ!��'Y'/�'/ A1, A2, · · · , An, · · · yy, �e ∞
⋃

i=1

Ai. H�A1, A2, · · · , An, · · ·m�!��'Y'/�'/ A1, A2, · · · , An, · · · yQ, �e ∞
⋂

i=1

Ai.

9. z�'/`� A1, A2, · · · , An, · · · )t"J�_>�k�J'/, �f�^�
(1) AiAj = ∅, i 6= j, i, j = 1, 2, · · · ;
(2)

⋃

i

Ai = Ω .�H A1, A2, · · · , An, · · · �S�
( Ω yYJ'l�Mg� (L4) +.

10. '/y_�zÆNy
+sÆ;_x'/yLB_�zÆN_4a�ps: (
+s)k$% (-s 1.1).oI�pyÆN, '/yÆNt`�ÆN"��
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(0 5

t 1.1 (0z`�{�Oz�,t
(1) 6���A ∪B = B ∪ A,A ∩B = B ∩ A;

(2) >p��(A ∪B) ∪ C = A ∪ (B ∪ C), (AB)C = A(BC);

(3) 1J��(A ∪B) ∩ C = (A ∩C) ∪ (B ∩ C),

(A ∩B) ∪ C = (A ∪ C) ∩ (B ∪C);

(4) v/N (De Morgan) �� (�C�)�
n
⋃

i=1

Ai =

n
⋂

i=1

Ai,

n
⋂

i=1

Ai =

n
⋃

i=1

Ai.�x�JQ�'/�̀ ÆyÆN"�U)Jxy.^ 1.1.7 uh� hV%eX(, - Ai 
8(� h6; i eX(9|d��(i = 1, 2, 3), ; A1, A2, A3 }7pW8(�
(1) M#;�eX(9|d�;

(2) M#�eX(9|d�;

(3) O*#�eX(9|d�;
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(0{A�
(4) 
L#�eX(9|d�.R p A,B,C,D 1%$% (1)�(2)�(3)�(4) T;'/, �t
(1) '/ A !�, ��8t�YJ�/)pGS�'Y'/!�, �'/ A1!�(h A2, A3 Æ.!�, [

A = A1A2 A3.

(2) '/ B !�, b�T��J�/�tYJ)pGS, (h�y�J).pGS, e^
B = A1A2 A3 ∪ A1A2A3 ∪ A1 A2A3.

(3) '/ C !�, ���J�/�;�tYJ)pGS, [
C = A1 ∪ A2 ∪A3.

(4) '/ D !�, UO)'/���J�/�}b�JÆ.;m��pGS�!�, a�
D = A1 A2 ∪ A1 A3 ∪ A2 A3.U_`$%J

D = A1 A2 A3 ∪ A1A2 A3 ∪ A1A2A3 ∪ A1 A2A3.^ 1.1.8 �q+<S�{uev|+�%#�8( Ai }7a+<; i #+�1�Rv| (i = 1, 2, 3). ; g℄�ApW8(�
A1 ∪ A2; A1 ∪ A2 ∪ A3; A1A2A3; A3 −A2; A3A2; A1 ∪ A2;

A1 A2; A2 ∪ A3; A2A3; A1A2 ∪A1A3 ∪ A2A3.R A1 ∪ A2�d�_�;�tY_
�4#;

A1 ∪ A2 ∪ A3��_�
�;�tY_
�4#;

A1A2A3��_�
Æ
��4#;

A3 −A2 = A3A2���_
�p��_�
�;

A1 ∪ A2 = A1 A2�d�_X�
�4#;

A2 ∪ A3 = A2A3�x�_�;�tY_�
�4#;

A1A2 ∪ A1A3 ∪ A2A3��_�
�;�t�_
�4#.^ 1.1.9 �&8( (A B ∪ C)AC.R �$ = A B ∪ C ∪AC = A B C ∪ AC = (A ∪B)C ∪ AC

= AC ∪BC ∪AC = A(C ∪ C) ∪BC = A ∪BC.
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1.2 ���O	|oO(o
1.2.1 }p��)����a��y�>. �i�^�>2d, �TA�Q�y�>.�J 1.2.1 -2wWT(p3�6 n #;�R, 8( A O/V nA #, 5�
nA 
8( A O/6{�, � nA

n

8( A O/6{m, �e fn(A), �

fn(A) =
nA

n
.rQ�y�
a-[Tt����<?�

(1) 0 6 fn(A) 6 1;

(2) fn(Ω) = 1;

(3) � A1, A2, · · · , Am )��{.$�y'/, �
fn(A1 ∪A2 ∪ · · · ∪ Am) = fn(A1) + fn(A2) + · · ·+ fn(Am).'/ A yQ�$o�'/ A !�yQ#M�. Q�	h, '/ A !�	Q#, 'b�T A �Y_/Q�!�y_;<	h.lg�,, |$! , r/Q_> n th�, '/ A !�yQ�Z��1Jx�y>5=H
�, Q�'/yQ�y'Y`<H�Q�y��<.t!Æt.�|lgp9n�y/QMMgQ�y��<, $ 1.1 �T�U$y/Q��.x 1.10R& H:`? -(E�z`? -(E�zR�w0O 2048 1061 0.5181X 3 4040 2048 0.506900� 10000 4979 0.4979N�J 12000 6019 0.5016N�J 24000 12012 0.5005a$ 1.1 _`ZTQ�tQ�*�<. rG9_> n 8,�, Q�Q�*�y7�8h. p), QTG9_> n y�h, Q�K T��<, h<� 0.5 =H
�, hG1��xA> 0.5. �hMM}oQ�'/Æt'SYJaa
�yA>z2�l. 'B�Q���<��lATDyo�e�<,V)��'Y�>yJQ�V. �T�'/!�y_;<h,, O)'J�Q�y��5�.
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(0{A��J 1.2.2 2wWT(pU℄3� n #;�, !w1 n 6*1, 8( A 6�a nA

n
hC:2u��B p `4nD, 5��B p 
8( A 6&m, �


P (A) = p.��y'J�
, H���yo��
. NS'Y�
, _`
h�C:/QTxty'/yQ�e�'/��yHI5.

1.2.2 )p}oYJ>H�>Æ)� �&�yR*, 'BR*"x[Ttd&y*l<, (J�GY1>Hvry�V. 1933 =, K}>H!U�v*q$Yp^tyh�Jf, 
T���yTr|>V, *x�
���|���>, "x���J�LFy>H10, v�����y!�.�J 1.2.3 -K�;� E 6�tC$
 Ω , !wK& Ω R6j�e8(
A, #b�62B P (A) {OK�, ����8(6yB P (A) f`�pT(�

(1) W_��K&��8( A, # P (A) > 0;

(2) uR��K&y�8( Ω , # P (Ω) = 1;

(3) �W� ��K&TT��w 68( A1, A2, · · · ( �1 i 6= j 1, #
AiAj = ∅, i, j = 1, 2, · · · ), #

P

(

∞
⋃

i=1

Ai

)

=

∞
∑

i=1

P (Ai),5� P (A) 
8( A 6&m.r��yTr|�
, _`vsT��yY/<?.=a 1.2.1 K&��|8( ∅, # P (∅) = 0.℄u q Ai = ∅(i = 1, 2, · · · ), �y')Y���.$�y'/, h ∞
⋃

i=1

Ai =

∅, r�
 1.2.3 y (3), t
P (∅) = P

(

∞
⋃

i=1

Ai

)

=
∞
∑

i=1

P (Ai) =
∞
∑

i=1

P (∅),e^
P (∅) = 0. �=a 1.2.2 K&TT��w 68( A1, A2, · · · , An, #

P

(

n
⋃

i=1

Ai

)

=

n
∑

i=1

P (Ai).
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(0zR�{A� 9���Q�
ba6L4VJ=.℄u � Ai = ∅(i = n+ 1, n+ 2, · · · ), NS��y_�_"<�<? 1.2.1,t
P

(

n
⋃

i=1

Ai

)

= P

(

∞
⋃

i=1

Ai

)

=

∞
∑

i=1

P (Ai) =

n
∑

i=1

P (Ai).
�=a 1.2.3 K��8( A, #

P (A) = 1− P (A).℄u e� A ∪ A = Ω , h AA = ∅, r<? 1.2.2 x
P (A) + P (A) = 1,�
P (A) = 1− P (A).

�=a 1.2.4 !w A ⊂ B, 5#
P (B −A) = P (B)− P (A), P (A) 6 P (B).℄u e� A ⊂ B, a�t B = A∪ (B−A), h A(B−A) = ∅, r<? 1.2.2x

P (B) = P (A) + P (B −A),T`
P (B −A) = P (B)− P (A).rx P (B −A) > 0, e^

P (A) 6 P (B).
�=a 1.2.5 K��8( A, # P (A) 6 1.℄u e� A ⊂ Ω , r<? 1.2.4 ���ye%<, _x

P (A) 6 P (Ω) = 1.
�=a 1.2.6 K&��Te8( A,B, #

P (B −A) = P (B)− P (AB).



10 � 1 � R
(0{A�℄u rx B −A = B −AB, � AB ⊂ B, NS<? 1.2.4, _x
P (B −A) = P (B −AB) = P (B)− P (AB).

�<? 1.2.6 H���yL�-
.=a 1.2.7 K&��Te8( A,B, #
P (A ∪B) = P (A) + P (B)− P (AB),

P (A ∪B) 6 P (A) + P (B).℄u e� A ∪ B = A ∪ (B − AB), h A(B − AB) = ∅, AB ⊂ B, r<?
1.2.2 �<? 1.2.4, _x

P (A ∪B) = P (A) + P (B −AB)

= P (A) + P (B)− P (AB).rx P (AB) > 0, e^
P (A ∪B) 6 P (A) + P (B).

�<? 1.2.7 �y�YJT$H���yJ�-
. ""T$_`vdt}bt"J'/yj:�� A1, A2, · · · , An ) n JQ�'/, �t
P

(

n
⋃

i=1

Ai

)

=

n
∑

i=1

P (Ai)−
∑

16i<j6n

P (AiAj)

+
∑

16i<j<k6n

P (AiAjAk) + · · ·+ (−1)n−1P (A1A2 · · ·An).'JT$H���yHhJ�-
.^ 1.2.1 �G P (A) = 0.5, P (AB) = 0.2, P (B) = 0.4, ��(1)P (AB);

(2)P (A−B); (3)P (A ∪B); (4)P (A B).R (1) e� AB ∪ AB = B, h AB z AB {.$�, [t
P (AB) + P (AB) = P (B),x)

P (AB) = P (B)− P (AB) = 0.4− 0.2 = 0.2;

(2) P (A) = 1− P (A) = 1− 0.5 = 0.5,

P (A−B) = P (A)− P (AB) = 0.5− 0.2 = 0.3;
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(3) P (A ∪B) = P (A) + P (B)− P (AB) = 0.5 + 0.4− 0.2 = 0.7;

(4) P (A B) = P (A ∪B) = 1− P (A ∪B) = 1− 0.7 = 0.3.^ 1.2.2 - A { B 9W�;� E 6TeK�8(, Ep
1− P (A)− P (B) 6 P (AB) 6 P (A ∪B).℄u e� AB ⊂ A ⊂ (A ∪B), T`

P (AB) 6 P (A ∪B).r��y<? 1.2.7 �'/ÆNy�C�, _x
P (A) + P (B) > P (A ∪B) = P (AB) = 1− P (AB),e^

1− P (A)− P (B) 6 P (AB). �

1.2.3 0�)<�fQ�/QTt`��J`��
(1) Q�/Q8tt"J_;>f;

(2) "YJ_;>f!�y_;<$m.�H'B/Q��Vw&:�/�&:. Y��8�J)��!�SZyHTMM�*.�/Q E )Y��8, S�
(� Ω = {ω1, ω2, · · · , ωn}, ���'/ {ω1},
{ω2},· · · , {ωn} ��{.$�, h

Ω = {ω1} ∪ {ω2} ∪ · · · ∪ {ωn}.rx P (Ω) = 1 � P (ω1) = P (ω2) = · · · = P (ωn), e^
P (ω1) = P (ω2) = · · · = P (ωn) =

1

n
.�f'/ A �i r J��'/�A = {ωi1}∪ {ωi2} ∪ · · · ∪ {ωir}, [� i1, i2, · · · , ir) 1, 2, · · · , n �1 r J.my>, �t

P (A) = P (ωi1) + P (ωi2) + · · ·+ P (ωir ) =
r

n
.�

P (A) =
A�iy��'/yJ>
Ω �iy��'/Z> =

r

n
.
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(0{A�'S�
y��H�/�&m. Y��8
dy�Nh<_1��o, �'1oQw.

1. -l
d (>SyQ�RS
d)^ 1.2.3 -R# 5 e��, 3 e��, $R�#K�:s�Te�, �s�6Te�E9��6ba.R E�a (5 + 3) Jl�|_;�}q�l, a;O�.

Ω it n = C2
5+3 = C2

8 J��'/.� A = {Tqy�lvv}. � A it C2
5 J��'/, � r = C2

5, T`
P (A) =

r

n
=

C2
5

C2
8

=
5

14
.^ 1.2.4 u�# 5 l.�, 
R# 2 lTk.�, 0a�V=Tk69x 2l, MzWl;=, i"�2 3 #{|)=Tk6ba9L*?R E�a 5 

O�}G 3 
 ("_ 1 
) G
/Y(# (/x.+�).

Ω it n = C1
5 × C1

4 × C1
3 = 5× 4× 3 = 60 J��'/.� A = {3 _:gY(#}, � A it r = 60− 6 = 54 J��'/ (a 3 _Y(#yTtY"�, Usg.Y(#yB>). T`

P (A) =
r

n
=

54

60
= 0.9.^ 1.2.5 -R# a em�, b e��, $R��:S��e�e:s� k+1e� (k + 1 6 a+ b), j#s�6��V�-R, ;�
��#s3m�6ba.R� 1 E�a a+ b Jl�.+��YJJ�}b-T k + 1 JlG;D�

(zCDt_).

Ω it Ak+1
a+b J��'/.� A={�-Ty k + 1 JlyD��, axYJ)�l}. [; A��Y1,a a J�l�}qYJDtaxYJ�=Æ, t A1

a Bq"; ��1, a��y
a+ b− 1 Jl�}q k JDtd'y k J�=Æ, t Ak

a+b−1 Bq", rL"�rxT A it A1
a ×Ak

a+b−1 J��'/. T`
P (A) =

A1
a ×Ak

a+b−1

Ak+1
a+b

= a× (a+ b− 1)!

(a+ b− 1− k)!
× (a+ b− 1− k)!

(a+ b)!

=
a

a+ b
.



1.2 R
(0zR�{A� 13R� 2 E : a + b Jl�.+��Y_}b-T k + 1 JlG;D� (q�.[�CD, pqTx[�CD).

Ω it Ck+1
a+b × (k+1)! J��'/ (�Y1, a a+ b Jl�}q k+1 Jl,t Ck+1

a+b Bq"; ��1, 3qTylG;vD�, Ut (k + 1)! BD", rL"�rx��'/Z>).� A={qTy k+1 Jl, axYJ)�l}. [; A�a a Jl}qY�l,�a a+ b− 1Jl�}q k Jl, Ut C1
a×Ck

a+b−1 Bq", 3qTyYJ�l℄��axYJ�=Æ, [yy k Jl�[yy�=ÆevD�, t k! BD", rL"�rx A it C1
a × Ck

a+b−1 × k! J��'/. T`
P (A) =

C1
a × Ck

a+b−1 × k!

Ck+1
a+b × (k + 1)!

=
a

a+ b
.d P 1.2.5 RM#8(6ba( k kr, �j�#s3m�6ba9��6, �9��iR (�-YgiR) 6t�, ���1f��
;8, (��6q�C�kr.^ 1.2.6 )�h0�6h[�NT#, �T#�s6<BH{8& 7 6ba.R E�G9�_gVTt_;T y>f.

Ω it 6× 6 = 36 J��'/.� A={�_T y�>2n|x 7}, � r = 6, T`
P (A) =

r

n
=

6

36
=

1

6
.

2. 1(
d^ 1.2.7 ) n e�8�|:Z�3 N(n 6 N) $TR6j�$�, ;�pW8(6ba�
(1) uKC6 n $TRf# 1 �;

(2) Æ# n $Tf# 1 �.R E�3 n J||_;�1Jt N ((�s.

Ω it Nn J��'/ (3"YJ|1Jt N ((�sÆt N B1", e�!t">"((M��|).

(1) � A = { 16�y n ((�Lt 1 | }. [; A�n J|T1t6�y n((�s,�."((Lt 1|,�YJ|t nB1",1℄Y(2x,��J|t
n−1B1", · · · · · · ,axY(1JM� nJ|,[Ut r = n(n−1)·· · · · ··3··2··1 = n!B1", � A it n! J��'/. T`

P (A) =
n!

Nn
.
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(0{A�
(2) � B = { at n ((Lt 1 | }. [; B : n J|T1t n ((�s, �."((Lt 1|, t n! B1", � n ((�6�, [_`a N ((�}bGq,t Cn
N Bq". e^ B it r = Cn

N × n! J��'/. T`
P (B) =

Cn
N × n!

Nn
.^ 1.2.8 u}�# 10 q*
/9 1985 }�/6, ;�pW8(6ba�

(1) O*#T�W}W/W�/;

(2) O*#��2 10 / 1 �x/�.R E�[; 10 |y��)Y=�y5Yg (3 10 |y��1JtY=y
365 g�s).�y Ω it n = 36510 J��'/.

(1) � A = { ;�t�|y��)mYg }.A it A10
365 J��'/ (�YJ|y��+t 365g�s, t 365B+"; ��J|y��8;+t��y 364g�s, t 364 B+"; \^ov, � 10 J|y��8;+t 365− 9 g�s, t

365− 9 B+", [Ut A10
365 B+"). T`

P (A) =
A10

365

36510
,

P (A) = 1− P (A) ≈ 0.1233.

(2) � B = { ;�tY|y��) 10 � 1 � }, B = { !t|y��) 10 �
1 � }.B it 36410 J��'/ (3 10 |y��1JtU 10 � 1 �`yy 364g�s).

P (B) =
36410

36510
,T`

P (B) = 1− P (B) = 1− 36410

36510
≈ 0.0271.

3. Q�q>
d^ 1.2.9 2 0 ∼ 9 � 10 eCBRkU℄:��� 4 eB℄, ;�M�36
4 eB℄|b�Ff�B6ba.R E�a 10 J>X�}q 4 JG;D�.

Ω it A4
10 J��'/.� A = { DJy)H�C> }. [; A��a 0, 2, 4, 6, 8 | 5 JC>�}qYJD�J�Æ, t A1

5 BD", yxa��y 9 J>X�}q 3 JDt��y 3 J�=Æ, t A3
9 BD", [J�Æ)C>yD"U A1

5 × A3
9 B. p)�'



1.2 R
(0zR�{A� 15B 4 J>XyD��, �i��0�D�b�Æyjg�[lUs'BjgyD�>�A1
1 ×A1

4 ×A2
8(�0�D�b�Æ, ��y 4 JC>}GYJD�J�Æ, �� 8J>X�}G�JD��(��Æ), [ Ait (A1

5×A3
9−A1

1×A1
4×A2

8) = 56×41J��'/. T`
P (A) =

56× 41

A4
10

=
41

90
≈ 0.4556.^ 1.2.10 $ 1 ∼ 100 6 100 eCBR���e, ;��36CB|s 6 �

8 C�6ba.R E�a 1, 2, 3, · · · , 100 �}qY>.

Ω �yit 100 J��'/.� A = { qty+>;� 6 +U };B = { qty+>;� 8 +U };C =

{ qty+>;� 6 � 8 +U }. �y C = A ∪B.[; A�� 100 J+>�t x J>;� 6 +U, �
6x 6 100,T`
x = 16.� A it 16 J��'/.[; B�� 100 J+>�t y J>;� 8 +U, �
8y 6 100,T`
y = 12.� B it 12 J��'/.[; AB�;� 6 +Uw;� 8 +Uy>O);� 24 +Uy>, �Ut z J>, �

24z 6 100,T`
z = 4.� AB it 4 J��'/.T`

P (C) = P (A ∪B) = P (A) + P (B)− P (AB)

=
16

100
+

12

100
− 4

100
=

24

100
= 0.24.
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(0{A�
1.2.4 H9)<Y��8)_x
�t"|_;>fyQ�/Qy��.8. |$�~
'Bd"vdtt�"�J��'/, �'/��'/wt1B|_;<yj:.�fYJQ�/Q$rxa4#�V'�
(y1Yo| Ω }qY�, �Tqy��� Ω �}b�J�� (B��'Æ�fÆ) $|yVo|:y_;<)YSy, �H^/Q.8�G8&:.�x}bt��yVo| A ⊂ Ω , �
'/�}qY���o| A :�y���

P (A) =
Ay��
Ω y�� .'S�
y��H�G8&m.^ 1.2.11 (
niR) !��T�-C2 0 3 T (.f�h) �I1${2u�
n, q3?8�[�e� t (t 6 T ) ���K�. !wj�e��2KC6�I1${6��1A3'��v"FQ, �T�|
n6ba.

t 1.2

R ` x n y 1%$%$�_�|te����y�`, ��|;�'yQ1�Th/)
|x− y| 6 t.�V'Æ2x47f#��s 1.2 T%, � (x, y) yTt_;>f)�B� Ty,':sy�, ;�'y�yo|pgm#T. NS�o��y�
, Tm���

p =
gmo|y'Æ,':y'Æ =

T 2 − (T − t)2

T 2
.^ 1.2.12 (Buffon XBiR) 2�n)�#8:K6��v,��v$6:K
 2a(a > 0), {�n��XN�h�
 2l(l < a) 6+X�B, ;�"B(����vw*6ba.R ` M $%(y��, ` x $%(p�V'Æ�� M taHyYhV;#yUp, ` ϕ $%(z^4#y67 (-s 1.3). a1t

0 6 ϕ 6 p, 0 6 x 6 a.r'�$x�T ϕOx V'ÆyYJP: Ω . (zaHyYhV;#$6yQ1



1.2 R
(0zR�{A� 17�Th/)
x 6 l sinϕ.r'J.|$$%yo| A )s 1.4 �ygm21, Tm���

p =
Ay'Æ
Ω y'Æ =

∫ p
0

l sinϕdϕpa =
2lpa .

t 1.3 t 1.4d !w l { a 
�G, 5� p J,")67��J5 p. QH, ���O )6� p. !wXB N #, 
RB(��vw* n #, ��aJ n

N
e
ba p64GJ, ,")6�5 p ≈ 2lN

an
.N3)#�~
?7dx�e2�. P!, Wolf 2 1850 }XN 5000 #,53 p 64GJ 3.1596; Smith 2 1855 }XN 3204 #, 53 p 64GJ

3.1554; Lazzerini 2 1901 }XN 3408 #, 53 p 64GJ 3.1415929;88.^ 1.2.13 -#��TB x { y f` 0 < x < 1, 0 < y < 1, � xy <
1

3
6ba.

t 1.5

R /QyS�
(�o| Ω =

{(x, y)|0 < x < 1, 0 < y < 1}, �Tm'/� A, � A ��o| {(x, y)|(x, y) ∈
Ω h xy <

1

3
}.

Ω ��B) 1 y,':, ['Æ�
1(-s 1.5). A y'Æ�

1

3
+

∫ 1

1
3

1

3x
dx =

1

3
+

1

3
ln 3,
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(0{A�T`
P (A) =

Ay'Æ
Ω y'Æ =

1

3
+

1

3
ln 3

1

=
1

3
+

1

3
ln 3.

1.3 % O ( o
1.3.1 &P)pP��.Æ�_�'/!�y���, JA�}t'Syjg�̂ J1u1J'/ A !�, Tm'/ B !�y��.^ 1.3.1 TP�! hW�T��X(, B8!} 1.2 M7. $� 100 eX(R���eX(, \ B = {�3|d�}, 5

P (B) =
85

100
= 0.85.x 1.2#Rz?T qHT? `T? [��ZYG\#R	0? 35 5 40� YG\#R	0? 50 10 60[� 85 15 100#$ 100eX(R���eX(, 1�G�369;�P�! h6X(1,iO9|d�6ba9L*. jl\ A ={�3X(9;�P�! h6}, &9M�ba98( A O/6T(p8( B O/6ba, M��O
 A O/6T(p B O/6T(ba, ��
 P (B|A).

P (B|A) ��� m=b��J. �
�369;�P�! h6, %G4;�P�! h 40 eX(, 
R 35 e9|d�, M�
P (B|A) = 35

40
= 0.875.!& AB }78(��369;�P�! h6��9|d��, M2 100(
�R9;�P�! h6%9|d�6# 35 (, M� P (AB) =

35

100
. $M

P (B|A) = 35

40
=

35

100
40

100

=
P (AB)

P (A)
.



1.3 i0A� 19Y��, t�'y�
��J 1.3.1 - A { B 9;� E 6Te8(, � P (A) > 0, � P (AB)

P (A)

28( A �6O/6T(p, 8( B O/6$M&m, �
 P (B|A), �

P (B|A) = P (AB)

P (A)
.r'J�
_1, �x}b�J'/ A � B, �f P (A) > 0, �t

P (AB) = P (A)P (B|A).HÆ$���y��-
.mS_`� P (B) > 0 yh/�, �
�'/ B ^J!�yh/�, '/ A!�yh/���
P (A|B) =

P (AB)

P (B)
.� P (A) > 0, P (B) > 0 yh/�, t

P (AB) = P (A)P (B|A) = P (B)P (A|B).h/��Tt��<?�
(1) ,<<��}b'/ B, t P (B|A) > 0;

(2) e%<��x�y'/ Ω , t P (Ω |A) = 1;

(3) _�_"<��x��{.$�y'/ B1, B2, · · · , Bn, · · · , t
P

(

∞
⋃

i=1

Bi|A
)

=

∞
∑

i=1

P (Bi|A).rh/��y�J��<?_`vsT[UY/<?. �
P (∅|A) = 0;

P (B|A) = 1− P (B|A);

P (B1 ∪B2|A) = P (B1|A) + P (B2|A)− P (B1B2|A)._`
L"T$vdt}b�J'/y6yjg�� A1, A2, · · · , An )mY/Qy'/, h P (A1A2 · · ·An−1) > 0, �t
P (A1A2 · · ·An) = P (A1)P (A2|A1)P (A3|A1A2) · · ·P (An|A1A2 · · ·An−1).^ 1.3.2 �e}R# 6 Mz5St, 4 M�5St, ��T#, j#��M.?_TT�
�6S6�
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(0{A�
(i) ;�#���M5St, s
z��V"}R, +0�1��M. �T�
�6S6-V���;

(ii) ;�#���M5St��V�}R, ;N#$0'65StR���M. �T�
�6S6-�V���.;Z~i)ATT�5St6S6, ��
(1) ;N#�369z6ba;

(2) 2;�#�369z6T(p, ;N#�369z6ba.R � A � B 1%$%'/��Y_qty)ly�����_qty)ly�.
(i) +�RS/Qy��'/Z> n = 10× 10 = 100.

(1) '/ B �iy��'/> nB = 10× 6 = 60, e^
P (B) =

nB

n
=

60

100
=

3

5
.

(2) '/ AB �iy��'/> nAB = 6 × 6 = 36, '/ A �iy��'/> nA = 6× 10 = 60, T
P̀ (B|A) = P (AB)

P (A)
=

36

100
60

100

=
3

5
.

(ii) .+�RS/Qy��'/Z> n = 10× 9 = 90.

(1) '/ B �iy��'/> nB = 6× 5 + 4× 6 = 54, e^
P (B) =

nB

n
=

54

90
=

3

5
.

(2) '/ AB �iy��'/> nAB = 6 × 5 = 30, '/ A �iy��'/> nA = 6× 9 = 54, e^
P (AB) =

nAB

n
=

30

90
=

1

3
,

P (A) =
nA

n
=

54

90
=

3

5
.T`

P (B|A) = P (AB)

P (A)
=

1

3
3

5

=
5

9
.




