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1�Ù ¯��VÇ

�Æ8�µ

1) Ýº�Å¯��VgÚ�'$�.

2) 
)VÇ�ØÓ½Â§Ýº�;V.�Ä�O�.

3) Ýº^�VÇ�Vg§Ùö$^�VÇúªÚBayesúª.

4) Ýº¯�Õá�VgÚk'$�.

§1.1 VÇØuÐ{¤

VÇØåu17V,y3ú@´1654cPascal�FermatÒÙÆ¥�êÆ¯K¤Ðm

�?Ø, 3?Ø¥JÑ
�
Ä�Vg, �;.�~f´XÛ©Ù��¯K. ü�Ùä

��ÙeZÛ, XkIsÛÒ�XI. ddJÑÏ"�Vg. ��A�êÆ�[Huygens,

Bernoulli, J, De Moivre �ïÄ
ù�¯K, Bernoulli éªÇ�VÇ�Cù�¯¢��


nØþ��ã. 1812cLaplace 35©ÛVÇØ6¥�@Qã
VÇØ�A�Ä�½

n, �Ñ
�;VÇ�²(½Â. 1814c35VÇ�óÆ&?6�Ö¥, P1
��k�

�ÚO�¯, �âÔí!*��!y�Ú�{I�ÚO]�, �ÑA����I?Úå

?Ñ)�'~�22:21, =I?'~�51.16%, ½I?�å?�'��104.76:100, �´Ú

O1745-1784c��40cniI?�Ñ)Ç�, ���'~�25:24 (104.17:100), N�ïÄ

�uyni<k¢ïI?�§S. 1900cHilbert31�3.êÆ[�¬þJÑ
23�

k¶�¯K, ÌN´é#VêÆuÐ���&?. 'uïáVÇØ�únNX´¦¤

J�18�¯K“/Ïún5ïÄ@
3Ù¥êÆå��^�Ôn�Æ; Äk´VÇ

ÚåÆ”.��Poincare, Borel�ÑéVÇØúnNX�ïá�Ñ
ãå, 1933c�é��

êÆ[Kolmogorov(1903-1987)�ªJÑ
VÇØ�únNX. VÇØld��×��u

Ð, 3dÄ:þ, ênÚO���
×��uÐ.

§1.2 VÇØ�A�Ä�Vg

§1.2.1 �ÅÁ�Ú�Å¯�

�Åy�: g,.¥��*y�, �<�*ÿ§�, ¤�(JØUýk(½, ==

´õ«�U(J��.
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Þ~`²�Åy�.

�ÅÁ�: �Åy��¢yÚé§,�A��*ÿ.

�ÅÁ�¥�¦Á��(J��2�§zgÁ�½*ÿ��Ù¥���(J§3Á

�½*ÿ�cØUý�´=�(Ju)"d	§����¦Á�U
E"

X*ÿrM1�4g��¡�þ�gê;*ÿ,/�§ÝCz;,>{oÅü �m

S=��>{gê.

½Â 1.2.1. Ä�¯�: �ÅÁ�¥�z�ü�(J, §gX©f¥��f, 3zÆ�A

¥ØU2©, ¤±k“Ä�”üi.

XrM1�3g�k8«�U(J:���!���!���!���!���!��

�!���!���. ù8«�U(J�z��Ñ´Ä�¯�.

½Â 1.2.2. �Å¯�: {¡¯�(Event), 3�ÅÁ�¥·�¤'%��UÑy��«(

J, §d��½eZ�Ä�¯�|¤.

�Å¯�~^��=©i1A,B, C, D�L«. XJ^�óL�,K�^s)Ò)å

5.

½Â 1.2.3. ���m(Sample Space): �ÅÁ�¥¤kÄ�¯�¤�¤�8Ü, Ï~

^Ω½SL«. ���m¥���,¡���:, Ï~^ω�L«.

~ 1.2.1. ��q�f, *	Ñy�:ê. K Ω = {1, 2, 3, 4, 5, 6}.

~ 1.2.2. �	,�/«�cü�þ, K Ω = {x|0 ≤ x < T}, ùp T L«,�~ê, L«

ü�þØ¬�L T .

���m���AT´�pØÓ�, �âÁ��ØÓ8�,���mAT�±ØÓ

�ÀJ. �´o��K´���mAT¦�U�[, =¦�U�¹¤k�U�(J. w

e¡�~f

~ 1.2.3. (1). ò�qM1�ng§�	��¡Ñy��¹;

(2). ò�qM1�ng§�	�¡Ñy�gê"

ùü�Á��8�ØÓ§Ïd���m�À��ØÓ"

½Â 1.2.4. 7,¯�(Ω): 3Á�¥�½¬u)�¯�;

Ø�U¯�(φ): 3Á�¥Ø�Uu)�¯�.

Ïd,·��±`���m�f8¡��Å¯�.
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§1.2.2 ¯��$�

�±y²,r���m¥�Ä�¯���m¥�:�éA,K¯��8Ü�éA,Ï

d¯�$��8Ü$��±ïá��éA'X.

1. f¯�A ⊂ B: ¯�Au)%¹¯�B�½u), K¯�A¡�¯�B�f¯�, P

�A ⊂ B. eA ⊂ B, �B ⊂ A, K¡¯�A�¯�B��, P�A = B.

2. ¯��Ú(A ∪ B) : ¯�AÚ¯�B¥��k��u)�ù�¯�¡�¯�AÚ¯

�B�Ú, P�A ∪B.

3. ¯��È(A ∩ B) : ¯�AÚ¯�BÓ�u)ù�¯�¡�¯�AÚ¯�B�È, P

�A ∩B.

XJA ∩B = φ, K¡AÚBØ�N, =¯�AÚBØUÓ�u).

4. éá¯�Ac(½Ā): AØu)ù�¯�¡�¯�A�éá¯�(½{¯�) .
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5. ¯�AÚ¯�B��A−B: ¯�Au)¯�BØu)ù�¯�¡�¯�AÚ¯�B�

�, P�A−B, ½�d�, ABc.

De Morganéó{K:

A ∪B = Ā ∩ B̄,

A ∩B = Ā ∪ B̄,

þ¡úª�±í2�n�¯�:

n⋃
i=1

Ai =
n⋂

i=1

Āi

n⋂
i=1

Ai =
n⋃

i=1

Āi

~ 1.2.4. �A,B, C´n�¯�§ÁL«e�¯�

1. ¯�A,Bu)CØu)¶(ABC̄)

2. ¯�A,B, CØÓ�u); (Ā + B̄ + C̄)

3. ¯�A,B, C¥�õk��u)¶(AcBc + AcCc + BcCc)

4. ¯�A,B, C¥��u)ü�¶(AB + AC + BC)

5. ¯�A,B, C¥TÐu)ü�¶(ABC̄ + AB̄C + ĀBC)
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§1.2.3 VÇ�½Â95�

1. VÇ�½Â

�o�VÇ?�*/ù,VÇ´�Å¯�u)�U5���êiL�,Ù�30Ú1�

m, �é{`, VÇ´¯��¼ê. XÛ¦Ñ¯�A�VÇ(P�P (A))?

(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)

(2) VÇ�ÚO½Â

�;V.�ü�^�  ØU÷v, d�XÛ½ÂVÇ? ~^��«�{´r¹

k¯�A��ÅÁ�ÕáE�ng(BernouliÁ�) , �¯�Au)
nAg, ¡'�nA
n �

¯�Au)�ªÇ, �n�5���, ªÇ¬3,��pNCÅÄ, �ÅÄ�5��, ù�

�pÒ½Â�¯�A�VÇ.

5¿: ��oØU��limn→∞
nA
n = p? Ï�nA

n Ø´n�¼ê.

~ 1.2.5. �M1�Á�

Á�ö �M1�gê �¡Ñy�gê ªÇ

Æ´ 4040 2048 .5069

��Ö 12000 6019 .5016

��Ö 24000 12012 .5005

lù�~f�±wÑ�XÁ�gê�O\§ªÇ�5��C1/2.

Ù¦~f: =©i1�¦^�ªÇ´��½�; 4��d&Y81o�5aÍ�

�<6,4��d^ªÇ»
£'AÚD�0�méä�è; 1872c=I<Shix, W rπ�

�707 , 1944.5-1945.3êÆ[{�Ö@�π��ê �êié0�9AT´��U�,�Ø
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éShix�(Juyêi7��, �éShix�(Jk~¦, #O�uyc527 ´�(�,

�¡Øé
. O�ÅÑy�, {I<4.XcO�
π�c100� �ê, uy��êiÑ

y�ªÇ�Ó.

(3) Ì*VÇ

'uVÇ�ÚO½Â, ·��U¬��, XJÁ�ØU3�Ó�^�eÕáEé

õg�TNo�? �k<�~!Ø««¯�ÑyÅ¬���, X,<k80%��U5�

¤,¯.,�<K@�=k50%��U5. =·�~~¬<��êi��Oùa¯�u

)��U5, %8¥¿Ør§�ªÇ!�. ù«VÇ¡�Ì*VÇ, ùaVÇk��

�)¹Ä:. 37KÚ+n��¡k�þ�A^, ù�Æ�¡�Bayes Æ�, C5��

�5�õ�@�. �´�c^ªÇ5½ÂVÇ�ªÇ�E´ênÚO�Ì6. �:´ª

Ç�@�VÇ´�*�3§Ø�UÏ<É.

(4) VÇ�únz½Â: éVÇ$�5½�
{ü�Ä�{K,

(i) �A ´�Å¯�, K0 ≤ P (A) ≤ 1,

(ii) �Ω�7,¯�, KP (Ω) = 1,

(iii) e¯�AÚBØ�N, KP (A ∪B) = P (A) + P (B),

�
é�êÃ¡�¯�EU¤á,·��rþ¡úª¥�ü�¯�í2��êÃ¡�ü

üØ�N�¯�S�

P (
∞⋃
i=1

Ai) =
∞∑
i=1

P (Ai)

dVÇ�únzNX§�±��k'VÇ��
5�. ±eF�d���m¤)¤

�σ−�ê,§L«
���m¥¤k�±O�VÇ�¯��8Ü.

1. P (φ) = 0

2. (k��\5) eAk ∈ F , k = 1, · · · , n�üüp½§K

P (
n∑

k=1

Ak) =
n∑

k=1

P (Ak)

3. (�~5) eA,B ∈ F�A ⊂ B§KP (B −A) = P (B)− P (A).

4. (üN5) eA,B ∈ F�A ⊂ B§KP (A) ≤ P (B).

5. P (Ā) = 1− P (A)
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6. (\{½n) é?¿�¯�A1, · · · , An ∈ F§k

P (
n∑

k=1

Ak) =
n∑

k=1

P (Ak)−
n∑

1≤i<j≤n

P (AiAj) +
n∑

1≤i<j<k≤n

P (AiAjAk)

− · · ·+ (−1)n−1P (A1A2 · · ·An)

7. (g�\5) é?¿�¯�A1, · · · , An, · · · ∈ F§kP (
∞∑

n=1
An) ≤

∞∑
n=1

P (An).

8. (eëY5) eAn ∈ F�An ⊂ An+1, n = 1, 2, · · · ,K

P (
∞∑

n=1

An) = lim
n

P (An)

9. (þëY5) eAn ∈ F�An ⊃ An+1, n = 1, 2, · · · ,K

P (
∞∏

n=1

An) = lim
n

P (An)

~ 1.2.6. ¦yé?¿n�¯�A1, · · · , Ank

P (
n∏

k=1

Ak) ≥
n∑

k=1

P (Ak)− n + 1
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