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1.1 # D � T
1.1.1 $E8>�[}Bo�r����D℄"d�X�r$., ℄r-�℄�l1 �}"�z$., I�
�B7=. z�, �$x}~it , i�Q8'�z�j�} Ii�Q8'�; �b�*-�Jaz hMh℄�!)�}�u�*;�#WiO , F#�u 100��}�0e; }}.Æ℄r$.-�℄�l1 a>"�Ya>."�z$., I�!B7=.z�, t=℄#r�, �'.>+!�55U$0*�-%*; t=℄#kZU$z�BY.>�5; b℄iQ>WD�u℄K>W, +K>Wa>-0W, Ya>-/W, _�gkxF}�. �'phB^#.(��QP6y, "$+r$.�i�G;3U	b; , Zz�g{L$U4Ff��. A��~Bus�R-QPo<)U$.+Ff��z℄&BLL`. _u�o(#�e'�pt|[}`L���`L�RN�>oM�u}J��.

1.1.2 $E�IU$E�U��QPo<)U$.zs�f��, �'X�U$.I?i�G;b;. �'
b;zhNI�3U,!b 
l1z3UI�!B�H,�=d ,I��H. ℄��, ℄KU3UXq!b 
l1�
(1) aG;��3Uad�(ql1 G;I?�`, �?I?�&�`;

(2)ab9��%`3Uz�gWx�Fa>�, (>+!-|3UzXxa>�g;

(3) U��3U6h.>W|�R?`3U5U$8℄F�g.



2 � 1 " VÆ,2�B��'t E $)℄K3U, t ω $)U3U E ze��z�g, I�Jq�, t Ω = {ω}$)U3U E ze���gz�q, I�Jq\O	Aq\O. 1.1.1 7℄S�m#|x��!xIs�>!xVs;��W, (Yj�yA�Is�Vs. �yH)h Ω = {Is,Vs}. ! ω1=�Is�, ω2=�Vs�, :�yH)E�<h
Ω = {ω1, ω2}. 1.1.2 ℄S�mm`, x�!x;AG, :�y5|>�!x i A�, _�!h ωi(i = 1, 2, 3, 4, 5, 6), :��;�yH)h

Ω = {ω1, ω2, ω3, ω4, ω5, ω6}.�E+!h Ω = {1, 2, 3, 4, 5, 6}. 1.1.3 .�m#|�SY(, x�Is!x;(G, !h ωi(i = 0, 1, 2),:�yH)h
Ω = {ω0, ω1, ω2}.�E+!h Ω = {0, 1, 2}. 1.1.4 !zC�U7�_X�38;�2(G, :�yH)h
Ω = {0, 1, 2, · · · }. 1.1.5 Zz�℄-;�L, D��x5|-FI�L;q�, �yH)E�j [−M, M ], �W M hh/q�. &|pU HE�h/O, . Ω �j

(−∞, +∞) �E.�|U$., �'`9zpA-�U3UD4℄�g-7�U$, 	�U$""�g, +3�gI�!B�R. �d�, ti6\5 A, B, C }$).z��z 1.1.2 D, W�e) Ω = {1, 2, 3, 4, 5, 6}, �gd A $)�yuz�FB��, �"} A = {2, 4, 6}, B $)�yuz�Bi|	}| 3�, � B =

{3, 4, 5, 6}. +v A, B [�U+1, Z'�v Ω Dz	CKW��XWK.v_a/, W|�7, !B�R-v	CKW��dKz�q, 	)H-W�e)zZ�. I4K+1 A "�, slGs?+1X�jz4KW��U$.v℄KW��dKz+1, I�Aq�R. W�e) Ω ��Y- Ω zZ�,Z�j Ω zXxW��, �%`3UD Ω �}"�, I�r��R. e� ∅ Y-
Ω zZ�, Z.�j�pW��, �%`3UD�.a>"�, I��[|�R. 1.1.6 7�S�mm`;7�W, _�!�AG> 1�h A,�AG>�G�h B,�AG/+�=+ 2�h C,�AG/+ 6�h D,�AG�+�=+ 6�h F , : A = {1}, B = {2, 4, 6}, C = {2, 3, 4, 5, 6}, D = ∅, F = Ω = {1, 2, 3, 4, 5, 6}.



1.1 VÆ,2 3�℄KW�e)D, �g<xx&KW��, �IZ�Q9Jq\O; �gx�&�KW��, �IZ�39Jq\O. z 1.1.1 ∼ z 1.1.3 DzW�e)�-x&W�e), �z 1.1.4 oz 1.1.5 DzW�e)�-�&W�e).

1.1.3 $E�UPÆ55;�UÆ\ �℄KU3UD, ℄�xu�U+1. ��ph�,o+1zQPn$��:;�z+1zf�, DXQP+1)z`��+1z�R. v|+1-W�e)zZ�, i_+1)z`���R~�q)z`���R-(|�pz.`0-XuA+1)z`���RzA�jg.�d z�D,&� Ω -3U E zW�e), X��z+1�-q℄3U
E z+1.

1. +1z�j�g+1 A "��}t�+1 B "�, �I+1 Bm6+1 A, 	I+1
Am6R+1 B, 	I+1 A -+1 B zZ+1, �i

B ⊃ A 	 A ⊂ B.e5, ��f+1 A, x
∅ ⊂ A ⊂Ω .

2. +1z(}�g+1 A �j+1 B, +1 B Y�j+1 A, �I+1 A ~+1 B:�,�i A = B. +1 A ~+1 B (}, $- A o B -W�e)zq℄Z�.

3. +1z( (	o)�g+1 A o+1 B ?�x℄K"�, �I+Wz℄K+1�+1 A ~+1 B z}	:, �i A ∪ B, �
A ∪ B = {A"�	B "�} = {ω|ω ∈ A	 ω ∈ B}.�z 1.1.6 D, A ∪ B = {1, 2, 4, 6}.+1 A o+1 B i�W�e) Ω zZ�, +1 A ∪ B R-Z� A ~ B z}G.

4. +1z8 (	�)�g+1 A o+1 B q!"�, �I+Wz℄K+1�+1 A ~+1 B zV	F, �i A ∩ B 	 AB, �
A ∩ B = {A"�l B"�} = {ω|ω ∈ Al ω ∈ B}.�z 1.1.6 D, B ∩ C = {2, 4, 6}.



4 � 1 " VÆ,2�B�+1 A o+1 B i�W�e) Ω zZ�, +1 A ∩ B R-Z� A ~ B zVG.

5. +1z<�g+1 A "��+1 B ."�, �I+Wz℄K+1�+1 A ~ B z�+1, �i A − B, �
A − B = {A"�q B."�} = {ω|ω ∈ Aq ω /∈ B}.�z 1.1.6 D, C − B = {3, 5}.

6. |.(�+1�g+1 A o+1 B �q℄`3UD.>q!"�, �I+1 A ~+1 B-��:�z, 	I+1 A ~+1 B�
.�z 1.1.6 D, +1 A o+1 B -|.(�z.

7. �{+1 (	|?+1)�g�%℄`3UD+1 A o+1 B �x℄KlGx℄K"�, �I+1
A ~+1 B -�dz	�}z, _Dz℄K+1-Æ℄K+1z�{+1, �i
A = B, 	 B = A. "} A = A.�z 1.1.6 D, +1 A ~+1 C -�{z.

8. x&K	aB�o�K+1z(~8�x nK+1 A1, A2, · · · , An,�I�A1, A2, · · · , An ?�x℄K"��+℄+1�+1 A1, A2, · · · , An z},�i A1∪A2∪· · ·∪An 	 n
⋃

i=1

Ai. I�A1, A2, · · · , Anq!"��+℄+1�+1 A1, A2, · · · , An zV, �i A1A2 · · ·An 	 n
⋂

i=1

Ai.�xaBK+1 A1, A2, · · · , An, · · · , �I�A1, A2, · · · , An, · · · ?�x℄K"��+℄+1�+1 A1, A2, · · · , An, · · · z}, �i ∞
⋃

i=1

Ai. I�A1, A2, · · · , An, · · ·q!"��+℄+1�+1 A1, A2, · · · , An, · · · zV, �i ∞
⋂

i=1

Ai.

9. ~�+1d� A1, A2, · · · , An, · · · -x&K	aB�o�K+1, �g!b�
(1) AiAj = ∅, i 6= j, i, j = 1, 2, · · · ;
(2)

⋃

i

Ai = Ω .�I A1, A2, · · · , An, · · · �W�e) Ω z℄K,p�Rl	 (Q9)$/.

10. +1)z`�~�RzÆ/w�?`|+1)zMF`�~�Ra8b�tw> (Æ/w) n$) (/w
1.1).rM�qz�R, +1z�Rxd �R#��



1.1 VÆ,2 5

x 1.1 ,2*{a���S{�0x
(1) 8���A ∪ B = B ∪ A, A ∩ B = B ∩ A;

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

(3) 2N��(A ∪ B) ∩ C = (A ∩ C) ∪ (B ∩ C),

(A ∩ B) ∪ C = (A ∪ C) ∩ (B ∪ C);

(4) w2O (De Morgan) �� (�F�)�
n
⋃

i=1

Ai =

n
⋂

i=1

Ai,

n
⋂

i=1

Ai =

n
⋃

i=1

Ai.�|�KU+1�d�z�R#�Y-K{z. 1.1.7 zm"%m[*j℄-, 2 Ai h=-�%m;� i j℄->�i��(i = 1, 2, 3), �% A1, A2, A3 �<u\=-�
(1) R(��j℄->�i�;

(2) R(�j℄->�i�;

(3) T/(�j℄->�i�;



6 � 1 " VÆ,2�B�
(4) hQ(�j℄->�i�.W t A, B, C, D 2%$) (1)�(2)�(3)�(4) X?+1, �x
(1) +1 A "�, ��<x�℄K�1-qHW�+℄+1"�, �+1 A1"�(l A2, A3 �."�, \

A = A1A2 A3.

(2) +1 B "�, f
X��K�1Dx℄K-qHW, (lÆ}�K-.qHW, i_
B = A1A2 A3 ∪ A1A2A3 ∪ A1 A2A3.

(3) +1 C "�, ���K�1D?�x℄K-qHW, \
C = A1 ∪ A2 ∪ A3.

(4) +1 D "�, YR-+1���K�1D�f�K�.>q!�qHW�"�, b�
D = A1 A2 ∪ A1 A3 ∪ A2 A3.Yad$)K

D = A1 A2 A3 ∪ A1A2 A3 ∪ A1A2A3 ∪ A1 A2A3. 1.1.8 �v0AX�zj{�0�*(�=- Ai �<f0A� i (0�6�W{� (i = 1, 2, 3). �%lb�Fu\=-�
A1 ∪ A2; A1 ∪ A2 ∪ A3; A1A2A3; A3 − A2; A3A2; A1 ∪ A2;

A1 A2; A2 ∪ A3; A2A3; A1A2 ∪ A1A3 ∪ A2A3.W A1 ∪ A2�h�`D?�x℄`�D7#;

A1 ∪ A2 ∪ A3��`��D?�x℄`�D7#;

A1A2A3��`����D�7#;

A3 − A2 = A3A2���`�Dq� `	�D;

A1 ∪ A2 = A1 A2�h�`[	�D7#;

A2 ∪ A3 = A2A3�y�`D?�x℄`	�D7#;

A1A2 ∪ A1A3 ∪ A2A3��`��D?�x�`�D7#. 1.1.9 �+=- (A B ∪ C)AC.W �( = (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 #D�T�tT,t
1.2.1 �uA�-A��De��zAA. �m�_AA6h, DXC�U�zAA.�O 1.2.1 27|\Y-u8�; n (��W, =- A T4[ nA (, :�
nA h=- A T4;��, � nA

n
h=- A T4;�r, !j fn(A), �

fn(A) =
nA

n
.vU�z�ge/_Wx 
���C�

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

(2) fn(Ω) = 1;

(3) 	 A1, A2, · · · , Am -��|.(�z+1, �
fn(A1 ∪ A2 ∪ · · · ∪ Am) = fn(A1) + fn(A2) + · · · + fn(Am).+1 A zU�%s�+1 A "�zU$N�. U�i, +1 A "�U$, +f
X A �℄`3UD"�za>�i.ph#.�'"$, s3U`B n ui!, +1 A "�zU�^��4K|�zB9>J, U+1zU�z+℄d�I�U�z���.w%�x.��pht=r�z3UQPhU�z���, $ 1.1 
U�Y'z3U��.| 1.14V* K>aC 1+F�{aC 1+F�{V�x3P 2048 1061 0.5181\ 4 4040 2048 0.506914� 10000 4979 0.4979R�N 12000 6019 0.5016R�N 24000 12012 0.5005b$ 1.1 ad℄UU�xU*�. sJ=`B n :0!, U�U*z8�:i. q-, UXJ=`B n z�i, U�L$U���, i�� 0.5 >J, lK3��|AB 0.5. �lQP�pU+1�x+W℄Kbd�zAB~6�p. +F�U������pAXHzs�f��,Z-A�+℄AAzMU�W. �X�+1"�za>�i0, R-+K�U�z��9�.



8 � 1 " VÆ,2�B��O 1.2.2 7|\Y-uZb8� n (��, &|6 n ;/6, =- A ;�f nA

n
mH?7z��G p e9sI, :��G p h=- A ;*r, !h

P (A) = p.A�z+K�g, I�A�zs��g. OV+℄�g, ad
i�G;3UXyuz+1zU�i�+1A�zJM9.

1.2.2 -u�p℄KBLAA�-�$#*BzS., +FS.&y_Wxe'z.p�, (K�I℄1BLzuz�W. 1933 �, O�BL"Z�{.v(℄qbxzi�Kg, gU�A�zUu}�W, -|�g�A�}��AA, &yA��K�PHzBL24, z�A��z"�.�O 1.2.3 2P��� E ;�yH)h Ω , &|P+ Ω W;o�j=-
A, (g�;7G P (A) �TP!, ��E�=-;~G P (A) ke�uY-�

(1) \d��P+#�=- A, ( P (A) > 0;

(2) zW��P+~!=- Ω , ( P (Ω) = 1;

(3) E\E%��P+YY	�|%;=- A1, A2, · · · ( �6 i 6= j 6, (
AiAj = ∅, i, j = 1, 2, · · · ), (

P

(

∞
⋃

i=1

Ai

)

=

∞
∑

i=1

P (Ai),:� P (A) h=- A ;*r.vA�zUu}�g, adztUA�z℄3�C.Bf 1.2.1 P+�E�=- ∅, ( P (∅) = 0.bz u Ai = ∅(i = 1, 2, · · · ), "}+-℄
��.(�z+1, l ∞
⋃

i=1

Ai =

∅, v�g 1.2.3 z (3), x
P (∅) = P

(

∞
⋃

i=1

Ai

)

=

∞
∑

i=1

P (Ai) =

∞
∑

i=1

P (∅),i_
P (∅) = 0. �Bf 1.2.2 P+YY	�|%;=- A1, A2, · · · , An, (

P

(

n
⋃

i=1

Ai

)

=

n
∑

i=1

P (Ai).



1.2 VÆ,2{V��B� 9E��V�hgf;Q9[NB.bz � Ai = ∅(i = n + 1, n + 2, · · · ), OVA�za
a#���C 1.2.1,x
P

(

n
⋃

i=1

Ai

)

= P

(

∞
⋃

i=1

Ai

)

=

∞
∑

i=1

P (Ai) =

n
∑

i=1

P (Ai).
�Bf 1.2.3 P#�=- A, (

P (A) = 1 − P (A).bz i� A∪A = Ω ,l AA = ∅,v�C 1.2.2y P (A∪A) = P (A)+P (A) =

P (Ω), �
P (A) + P (A) = 1,\
P (A) = 1 − P (A).

�Bf 1.2.4 &| A ⊂ B, :(
P (B − A) = P (B) − P (A), P (A) 6 P (B).bz i� A ⊂ B, b�x B = A∪ (B −A), l A(B −A) = ∅, v�C 1.2.2y

P (B) = P (A) + P (B − A),Xd
P (B − A) = P (B) − P (A).v| P (B − A) > 0, i_

P (A) 6 P (B).
�Bf 1.2.5 P#�=- A, ( P (A) 6 1.bz i� A ⊂ Ω , v�C 1.2.4 �A�zf&�, ay

P (A) 6 P (Ω) = 1.
�Bf 1.2.6 P+#�Yj=- A, B, (

P (B − A) = P (B) − P (AB).



10 � 1 " VÆ,2�B�bz v| B − A = B − AB, � AB ⊂ B, OV�C 1.2.4, ay
P (B − A) = P (B − AB) = P (B) − P (AB).

��C 1.2.6 I�A�zQ"1�.Bf 1.2.7 P+#�Yj=- A, B, (
P (A ∪ B) = P (A) + P (B) − P (AB),

P (A ∪ B) 6 P (A) + P (B).bz i� A ∪ B = A ∪ (B − AB), l A(B − AB) = ∅, AB ⊂ B, v�C
1.2.2 ��C 1.2.4, ay

P (A ∪ B) = P (A) + P (B − AB)

= P (A) + P (B) − P (AB).v| P (AB) > 0, i_
P (A ∪ B) 6 P (A) + P (B).

��C 1.2.7 Dz�℄KU(I�A�zN"1�. ##U(adzeu�fx&K+1zn>�� A1, A2, · · · , An - n KU+1, �x
P

(

n
⋃

i=1

Ai

)

=

n
∑

i=1

P (Ai) −
∑

16i<j6n

P (AiAj)

+
∑

16i<j<k6n

P (AiAjAk) + · · · + (−1)n−1P (A1A2 · · ·An).+KU(I�A�zMlN"1�. 1.2.1 �L 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).W (1) i� AB ∪ AB = B, l AB ~ AB |.(�, \x
P (AB) + P (AB) = P (B),|-

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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