
 
1�Ù!�Å¯��VÇ

§1.1. �Å¯�9ÙVÇ

~1.4. Ý��q!¡�M1, ÑyI �þ.

�ÅÁ�: 3�|^�S e/3A½�¸¥uÑ,�Ä�.

'%(�Uu)��UØu)�)¯�u)��U5.

~1.4(Y). �kü«ØÓ�(J:

I �þ(éA¯�A); I �e.

~1.2. l�1¹kg¬��¬¥�BÄ��, ��g¬.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

¯�A �VÇP pAq:

¯��ªÇ(�*):

~. Ýn gM1, Ñyµ g�¡, Kµ
n

né�
« p.

ªÇµ
n ���VÇp �ê��[(ÖP3 51).

¯���&Ý(Ì*):

&g, rº, ²�, ýÿ.

�VÇ¯�u), �VÇ¯�Øu).

“�&Ý”���b�.
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§1.3 �;V.

�;V.: 3�ÅÁ�¥, o�kn «ØÓ(J,

Ñy�Å¬þ�.

Ai “ /Ñy1i «(J0:

P pAiq “
1

n
, i “ 1, ¨ ¨ ¨ , n.

¡A1, ¨ ¨ ¨ , An �(�V)Ä�¯�, äk:

��5!Ø�N5!�V5(é¡5).

e¯�A dm �Ä�¯�|¤, K

P pAq “
m

n
.

'�: ØØ¦/êê.

óä: |Üê, ~X, Ckn :“ n!
k!pn´kq! .
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~3.1. Ó�Ý�ü��f, ¦: ��(oÚ) 7 :�VÇ.

ï�: `!¯ü�, `�:ê�i, ¯�:ê�j,

o�6ˆ 6 “ 36 «ØÓ(J.

A “/��7 :0¹6 «(J:

p1, 6q, p2, 5q, p3, 4q, p4, 3q, p5, 2q, p6, 1q.

P pAq “ 6
36 “

1
6 .
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~3.3. kNpě 2q �I, Ù¥mpă Nq �S¹“k”i. N  ÓÆü

è�g?��I. ¦: ü1i  �ÓÆ��kiI�VÇ.

ï�: òI?Ò, ki1 „ m, �{m` 1 „ N .

o�N ! «ØÓ(J:

pa1, ¨ ¨ ¨ , aN q L«1j �<Ä�?Ò�aj �I, j “ 1, ¨ ¨ ¨ , N .

A ““1i  ÓÆ��kiI”, =ai P t1, ¨ ¨ ¨ ,mu,

A ¥¹mpN ´ 1q! �Ä�¯�, u´

P pAq “
mpN ´ 1q!

N !
“
m

N
.

8I(J�üègSÃ'.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 ~3.5 �k�1�¬, �100 �, Ù¥5 �g¬(ØÜ��¬). y3

l¥?�50 �, ¦: TÐ��2 �g¬�VÇ.

ï�: òÜ�¬?Ò1 „ 95, g¬?Ò96 „ 100.

o�C50
100 «ØÓ(J. ~X, ta1, ¨ ¨ ¨ , a50u.

A ““TÐ��2�g¬”, ¹C48
95C

2
5 �Ä�¯�. Ïd,

P pAq “
C48
95C

2
5

C50
100

.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 
~3.6. ��/, N ��¬¥¹n �g¬, ?�m �, A “/T

Ð��r �g¬0. K

P pAq “
Cm´rN´nC

r
n

CmN
.

½n3.1. ���/, N ��¬©k a, 1i akNi

�(N1 ` ¨ ¨ ¨ `Nk “ N). l¥?�m �, A “/1i aT

kmi �, i “ 1, ¨ ¨ ¨ , k0(m1 ` ¨ ¨ ¨ `mk “ m). K

P pAq “
Cm1
N1
¨ ¨ ¨Cmk

Nk

CmN
.
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§1.4. VÇ�únz½ÂÚ5�

~4.1. Ý�üq©1.

ï�: ^H L«�¡(I )�þ, (Head);

^T L«�¡�þ, (Tail).

�k4 «ØÓ(J:

ω1 “ HH, ω2 “ HT, ω3 “ TH, ω4 “ TT.

A “/Tk�q�¡�þ0“ tω2, ω3u;

B “/���q�¡�þ0“ tω1, ω2, ω3u;

C “/TÐüq�¡�þ0“ tω1u.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

��(sample): Á�(J, ��, P�ω.

���m: ¤kÁ�(J|¤�8Ü, P�Ω.

¯�(event): Ü©Á�(J, Ω �f8, P�A, B, ....

�8H.

¯�u): (�g)Á�(Jω P A;
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/¿”, AYB: ¯�A u)½¯�B u).
Ťn
i“1Ai: A1 YA2 Y ¨ ¨ ¨ YAn, ,�¯�Ai u),

tω : D 1 ď i ď n ¦�ω P Aiu.

Ť8
i“1Ai: A1 YA2 Y ¨ ¨ ¨ ,

tω : D i ¦�ω P Aiu,
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/�”, AXB, AB : ¯�A u)�¯�B u).
Şn
i“1Ai: A1 XA2 X ¨ ¨ ¨ XAn, A1 ¨ ¨ ¨An, ¤k¯�Ai Ñu)

tω : @ip1 ď i ď nq Ñkω P Aiu.

Ş8
i“1Ai: A1 XA2 X ¨ ¨ ¨ , A1A2 ¨ ¨ ¨ ,

tω : @i ě 1 Ñkω P Aiu.
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/Ö0, Ac: ¯�A Øu), {8, éá¯�.

/�0, AzB :“ ABc.

��Æ!(ÜÆ!©�Æ. ~,

AX pB Y Cq “ pABq Y pACq.

éóÆ. ~,

˜

n
ď

i“1

Ai

¸c

“

n
č

i“1

Aci ,

˜

8
č

i“1

Ai

¸c

“

8
ď

i“1

Aci .

~. eΩ “ r0, 1s, Ai “ r
1
i , 1s, KA

c
i “ r0,

1
i q,

8
ď

i“1

Ai “ p0, 1s,
8
č

i“1

Aci “ t0u.
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½Â4.8 & 4.9. F d�
¯�|¤, XJ:

(1) Ω P F ;

(2) eA P F , KAc P F ;

(3) eAn P F (n “ 1, 2, ¨ ¨ ¨ ), K
Ť8
n“1An P F ;

K¡F ´(Ω ¥�) σ �ê.

?�Ú, qeP ´F þ�¼ê.

(4) �K5: P pAq ě 0, @A P F ;

(5) 5�5(8�z^�): P pΩq “ 1;

(6) ���\5: eAn P F (n “ 1, 2, ¨ ¨ ¨ ), �üüØ�, K

P p
Ť8
n“1Anq “

ř8
n“1 P pAnq,

K¡P ´(F þ�) VÇ; ¡P pAq �A (u))�VÇ;

¡pΩ,F , P q �VÇ�m.
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½n4.2. VÇP kXe5�:

(1) P pHq “ 0.

í�: �An “ H, @n, K8ˆ P pHq “ P pHq, lP pHq “ 0.

(3) �\5: eA1, ¨ ¨ ¨ , An üüØ�, K

P

˜

n
ď

i“1

Ai

¸

“

n
ÿ

i“1

P pAiq.

í�: �Am “ H, @m ě n ` 1 =�.

(2) P pAcq “ 1´ P pAq.

í�: �A1 “ A, A2 “ Ac, An “ H, @n ě 3 =�.

(4) üN5: eA Ă B, K

P pBq ě P pAq, P pBzAq “ P pBq ´ P pAq, 0 ď P pAq ď 1.

í�: P pBq “ P pAq ` P pBzAq ě P pAq.
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(5) ëY5: eA1 Ă A2 Ă ¨ ¨ ¨ , K

P

˜

8
ď

n“1

An

¸

“ lim
nÑ8

P pAnq.

í�: �B1 “ A1, Bn “ AnzAn´1, n ě 2. K, An “
Ťn

i“1 Bi, �
Ť8

n“1 An “
Ť8

n“1 Bn.

u´, �“ P p
Ť8

n“1 Bnq
���\5

“
ř8

n“1 P pBnq “ lim
nÑ8

řn
i“1 P pBiq

�\5
“ lim

nÑ8
P p

Ťn
i“1 Biq “ m.

(6) ëY5: eA1 Ą A2 Ą ¨ ¨ ¨ , K

P

˜

8
č

n“1

An

¸

“ lim
nÑ8

P pAnq.

í�: éAc
n, n ě 1 ¦^(5).
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(7) g���\5: P p
Ť8
n“1Anq ď

ř8
n“1 P pAnq.

í�: �B1 “ A1, Bn “ Anz
Ťn´1

i“1 Ai, n ě 2. K
Ť8

n“1 An “
Ť8

n“1 Bn. Ïd,

�“ P p
Ť8

n“1 Bnq
���\5

“
ř8

n“1 P pBnq
üN5
ď m.

gk��\5: P p
Ťn
i“1Aiq ď

řn
i“1 P pAiq.

í�: 3g���\5¥�An`1 “ An`2 “ ¨ ¨ ¨ “ H =�.

~. n “ 2 ��/.

P pAYBq “ P pAq ` P pBzAq “ P pAq ` P pBq´P pABq
::::::

.

½n3.2.(Jordanúª)

P p
n
ď

i“1

Aiq “
n
ÿ

i“1

P pAiq ´
ÿ

iăj

P pAiAjq

`
ÿ

iăjăk

P pAiAjAkq ` ¨ ¨ ¨ ` p´1qn´1P pA1 ¨ ¨ ¨Anq.
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~3.9. N  Æ), üèë\�Á. �kn ��\, �Ä���\^

��=�£, ¦: /�Á(å�k�\v�Ä�0�VÇ.

ï�: �\?Ò1 „ n. �knN «(J:

pa1, ¨ ¨ ¨ , aN q L«1i  Æ)Ä�ai Ò�\.

Ai “/1i Ò�\��Ä�0.

A “ /k�\vk�Ä�0“
Ťn
i“1Ai.

é?¿i, P pAiq “
pn´1qN

nN . ?�Ú, éi1 ă ¨ ¨ ¨ ă ik,

P pAi1 ¨ ¨ ¨Aikq “
pn´ kqN

nN
.

dJordan úª,

P pAq “
n
ÿ

k“1

p´1qk´1Ckn
pn´ kqN

nN
.
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~4.2 & 4.3 lÑVÇ�m.

Ω “ tω1, ¨ ¨ ¨ , ωnu ½tω1, ω2, ¨ ¨ ¨ u.

F dΩ �¤kf8|¤.

pi ě 0, i “ 1, ¨ ¨ ¨ , n, �
řn
i“1 pi “ 1.

½i “ 1, 2, ¨ ¨ ¨ , �
ř8
i“1 pi “ 1.

P pAq “
ř

i:ωiPA
pi.

~, �;V., Ai “ tωiu ��VÄ�¯�, i “ 1, ¨ ¨ ¨ , n.

~, Ñt©Ù�. λ ą 0. Ω “ t0, 1, 2, ¨ ¨ ¨ u,

pi “ e´λ
λi

i!
, i “ 0, 1, 2, ¨ ¨ ¨ .
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§1.5 ^�VÇ�Õá5

~5.1. �Ý¥k3�x¥!2�ù¥, l¥�Ñ��¥, uy´x

¥. l�e�4�¥¥?���, ¦: §�´x¥�VÇ(P�p).

ï�: Ø�£Ä�, x¥1 „ 3, ù¥4, 5. ω “ pi, jq.

A “ tω : i ď 3u, B “ tω : j ď 3u.

p1, 2q
‘

p1, 3q
‘

p1, 4q p1, 5q

p2, 1q
‘

p2, 3q
‘

p2, 4q p2, 5q

p3, 1q
‘

p3, 2q
‘

p3, 4q p3, 5q

p4, 1q
‘

p4, 2q
‘

p4, 3q
‘

p4, 5q

p5, 1q
‘

p5, 2q
‘

p5, 3q
‘

p5, 4q

p “ P pABq
P pAq “

6
12 “

1
2“

2
4 , p ‰ 3

5 “ P pBq.
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½Â5.1. b�P pAq ą 0. ¡P pABq

P pAq �®�A u)�^�e,

B �^�VÇ. P�P pB|Aq.

Uì½Â��O�^�VÇP pB|Aq.

^�VÇ�“#©��”: P pB|Aq vs P pBq “ P pB|Ωq.

�½A, ^�VÇP p¨|Aq : ÷vVÇ½Â�n�^�.

{z�.�Ñ^�VÇ: 3b�A u)�, {z�..

~5.1(Y). 3x2ù. A “�x, B “�x. (e) A u), K1

�g32x2ù¥Ä�, P pB|Aq“ 2
4 .
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¦{úª:

P pABq “ P pAqP pB|Aq.

½n5.1(��¦{úª):

P pA1 ¨ ¨ ¨Anq “P pA1 ¨ ¨ ¨An´1qP pAn|A1 ¨ ¨ ¨An´1q “ ¨ ¨ ¨

“P pA1qP pA2|A1qP pA3|A1A2q ¨ ¨ ¨P pAn|A1 ¨ ¨ ¨An´1q.
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~5.4. ò52Üý�Åþ©4æ, ¦: �æÑ¹Ace�VÇ.

){�!©Oò;4r�Ace ¡�A-1, A-2, A-3, A-4. P

Ek,ik “ 1k æ¹A-ik �Ø¹Ù§Ace.

Ei1i2i3i4 “ E1,i1E2,i2E3,i3E4,i4 ,

P pEi1i2i3i4q “
C12
48

C13
52

¨
C12
36

C13
39

¨
C12
24

C13
26

, i1, i2, i3, i4pØ��

�pi1, i2, i3, i4q �H1, 2, 3, 4 ��ü�, ¤kEi1i2i3i4 pØ�

�, ¿å5�E. Ïd,

P pEq “ 4!ˆ ‹‹ “
3ˆ 2ˆ 133

51ˆ 50ˆ 49
.
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 ){�!P

A1 “ ù%Ace�ç;AceØ3�|;

A2 “ rsAce�ù%Aceç;AceÑØ3�|;

A3 “ �¬Ace�Ù¦AceÑØ3�|.

KE “ A1A2A3.

P pA1q “
3ˆ13
51 , P pA2|A1q “

2ˆ13
50 , P pA3|A1A2q “

13
49 .

Ïd,

P pEq “ P pA1qP pA2|A1qP pA3|A1A2q “
3ˆ 2ˆ 133

51ˆ 50ˆ 49
.
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½Â5.2. eP pABq “ P pAqP pBq, K¡A �B (�p)Õá.

�*¹Â: A �u)ØUCB �VÇ, =P pB|Aq “ P pBq.

A^�!�äA, B ´Ä�pÕá. ~5.6.

A^�!b�A, B �pÕá. ~5.7.

½n5.2. eA �B Õá, @o, A �Bc �Õá.

íØ: Ón, Ac �B Õá; ?�Ú, Ac �Bc Õá.

íØ: �L5, A �Bc Õá, KA �B Õá. aq/, ¨ ¨ ¨ ¨ ¨ ¨ .
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~5.6. Ý¥k5 �®	¥, 3�#¥, 2�Î¥. k�£/�üg,

zg�Å���¥. -

A “/11g��#¥0, B “/12g��#¥0.

¯: A, B Õáí?

P pB|Aq “ P pBq “ 3
5 .

Ïd, P pABq “ P pAqP pBq, =A �B Õá.

eU�Ø�£/�ügQ?

KU�P pB|Aq “ 2
4 ‰ P pBq.

Ïd, P pABq ‰ P pAqP pBq, =A �B ØÕá.
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~. `!¯�Þ}fÙ. ^A0, A2, A5 ©OL«`Ñ�Þ, }

, Ù; aq/, kB0, B2, B5. b� P pAiq “ P pBjq “
1
3 �Ai

�Bj �pÕá, i, j “ 0, 2, 5.

-C “ `I. ïÄA “ A2, B “ B5, C �Õá5.

b��duïá�;V.: Ω “ tpi, jq : i, j P t0, 2, 5uu.

p0, 0q p0, 2qC p0, 5qB

p2, 0qA p2, 2qA p2, 5qA,B,C

p5, 0qC p5, 2q p5, 5qB

P pCq “ 1
3 .

P pABq “ P pACq “ P pBCq “ 1
9 . �A �B Õá; A �C Õ

á; B �C Õá.

�´, P pC|ABq “ 1 ‰ P pCq.
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½Â5.3. ¯�A, B, C �pÕá�:

P pABq “ P pAqP pBq, P pACq “ P pAqP pCq,

P pBCq “ P pBqP pCq; P pABCq “ P pAqP pBqP pCq.

½Â5.4. n �¯�A1, ¨ ¨ ¨ , An �pÕá�:

P pAi1 ¨ ¨ ¨Aikq “ P pAi1q ¨ ¨ ¨P pAikq,

é?¿2 ď k ď n, 1 ď i1 ă ¨ ¨ ¨ ă ik ď n Ñ¤á.

½n5.3. ~: eA1, ¨ ¨ ¨ , A4 �pÕá�P pA1A3q ą 0,

KP pA2|A1A3q “ P pA2q.

SK�!19. ~: eA1, ¨ ¨ ¨ , A4 �pÕá, K, Ac1, A2, A
c
3, A4

�pÕá, A2, A
c
3, A

c
4 �pÕá.
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~5.9. b�z�p��Â¥'Å�VÇ�0.6. y3eZ�Ó�u

�. ¯: e�±99% �rºÂ¥'Å, I��A�?

b��n �. PAi “/1i �Â¥'Å0. K

A “/Â¥'Å0“
Ťn
i“1Ai.

Ac “
Şn
i“1A

c
i , Ïd,

P pAcq “
n
ź

i“1

P pAci q “ 0.4n.

P pAq “ 1´ 0.4n. �¦1´ 0.4n ě 0.99, =

n ě
lg 0.01

lg 0.4
“

2

0.3979
“ 5.026.

Ïd, I���6 �p��.
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 §1.6 �VúªÚ_Vúª

½n6.1(�Vúª): b�B1, ¨ ¨ ¨ , Bn ´Ω �©�(��¯�

|; P pBiq ą 0, @i), K

P pAq “
n
ÿ

i“1

P pBiqP pA|Biq.

í�: P pAq
���\
“

ř

i P pABiq
¦{úª
“

ř

i P pBiqP pA|Biq.

�U���©�: B1, B2, ¨ ¨ ¨ .

©�¹?Ø!
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~6.1. `!¯!Zn<�Â'Å. `!¯!ZÂ¥VÇ©O�:

0.4, 0.5, 0.7. Tk0, 1, 2, 3 <Â¥��ÅL¤VÇ©O�0, 0.2,

0.6, 1. ¦: �ÅL¤VÇ.

A “/�ÅL¤0, Bi “/TÐi <Â¥0.

P pB0q “ p1´ 0.4qp1´ 0.5qp1´ 0.7q “ 0.09,

P pB1q “ 0.4p1´ 0.5qp1´ 0.7q ` p1´ 0.4q0.5p1´ 0.7q

`p1´ 0.4qp1´ 0.5q0.7 “ 0.36,

P pB2q “ ¨ ¨ ¨ “ 0.41,

P pB3q “ 0.4 ¨ 0.5 ¨ 0.7 “ 0.14.

P pA|Biq �g�0, 0.2, 0.6, 1.

P pAq “
ř3
i“0 P pBiqP pA|Biq

“ 0.09ˆ 0` 0.36ˆ 0.2` 0.41ˆ 0.6` 0.14ˆ 1 “ 0.458.
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½n6.2(_Vúª, Bayesúª):

b�B1, ¨ ¨ ¨ , Bn ´Ω �©�, P pAq ą 0. K

P pBk|Aq “
P pBkqP pA|Bkq

řn
i“1 P pBiqP pA|Biq

, k “ 1, ¨ ¨ ¨ , n

í�: P pBk|Aq
^�VÇ
“

P pABkq

P pAq
¦{úª!�Vúª

“
P pBkqP pA|Bkq

řn
i“1

P pBiqP pA|Biq
.

k�VÇ; ��VÇ

A ´w²�; B1, ¨ ¨ ¨Bn ´Ûõ�.
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~6.8. ,M_¾uÿ{�(¯ÝXe:

bÒ5�VÇ�0.05; b�5�VÇ�0.01.

®�,/«k0.001 '~<+�M_¾a/, uÿÑ`�a/.

¦: `a/M_¾�VÇ.

w²: T “ `uÿÑ�a/, T c “ `uÿÑèx;

Ûõ: A “ `�a/, Ac “ `èx.

®�: P pAq “ 0.001 “ p, P pAcq “ 1´ p.

P pT |Aq “ 1´ 0.05, P pT |Acq “ 0.01.

_Vúª:

P pA|T q “
P pAqP pT |Aq

P pAqP pT |Aq ` P pAcqP pT |Acq

“
0.95p

0.95p` 0.01p1´ pq
“

0.95p

0.94p` 0.01
« 0.087.
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§1.7 ÕáÁ�S�

~7.4. `!¯ü<'m, zÛ`I�VÇ�p, ¯I�VÇ

�q “ 1´ p, Iö�1©, Ñö�0©. \Oõ2 ©ö�Ñ. ¦: `�

Ñ�VÇ.

A “/`�Ñ0, B “/ÞüÛ`I0, B̃ “/ÞüÛ¯I0,

C “/ÞüÛ`!¯�I�Û0.

A “ B Y pCAq, u´

P pAq “ P pBq ` P pCqP pA|Cq “ P pBq ` P pCqP pAq.

P pBq “ p2, P pCq “ 2pq.

)�:

P pAq “
p2

1´ 2pq
“

p2

p2 ` q2
“ P pB|B Y B̃q.
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~7.5. `!¯ü<Ó6Ýü��f(`k). `��8I: ÝÑ(o

Ú�) 6 :; ¯��8I: ÝÑ(oÚ�) 7 :. ¦: `��VÇ.

-A “/`�0, B “/`11gÝÑ6 :0,

C “/¯11gÝÑ7 :0.

A “ B Y pBcCcAq, u´

P pAq “ P pBq`P pBcCcqP pA|BcCcq “ P pBq`P pBcCcqP pAq.

P pBq “ 5
36 , P pBcCcq “ p1´ 5

36q ˆ p1´
6
36q “

31
36 ˆ

5
6 .

)�:

P pAq “
5
36

1´ 31
36 ˆ

5
6

“
30

36ˆ 6´ 31ˆ 5
“

30

61
.
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