Ch02: 251t 5 i sr 4

Z 1413 (Conditional Probability)

September 7, 2026
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o|'[Z: {51 0.6

7] 2] Poker Hands 51+

o Gaming: a one-pair hand that draws 5 cards from 52 cards

o Q1: the count of a one-pair hand is less than point 12

e A = {wi, wo, w3, wy}, P(A) = 2,59:31,960

o Q2: a one-pair hand only contains two .S cards
(5) ()
(%)
5
o Q3: WA — &I T, W R BUNT 12, A E WK S B
e 2

HAE ARG, B B RS

P(B) =
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ol[Z: 151 0.6 BYREE

1] 2| Poker Hands 451+

o Q1 F1 Q2 #BREAEFENFEA A 6] _L AT, ToAFATT A7 R 2= B Sk A

o Q3 HAE R AW EAR S 0] |, 264 A XA R 3E4T 1 BR il
.wy = {25,2H,2C, 2D, 35}
cwy = {28,2H,2C, 2D, 3H)
<ws = {25,2H,2C, 2D, 3C
.wy = {28,2H,2C, 2D, 3D}
A RERZHT, E4 B KAEMIME P(B|A) =1/4

o —MRENLEE AT KA LR 1] RERE G 25 B AR 1T e 3%
B R A A — FHAE C : “the count of a one-pair hand is less than

point 13”
.P(B|C)="

168



ol[Z: 151 0.6 BYREE

1] 2| Poker Hands 451+

o Q1 F1 Q2 #BREAEFENFEA A 6] _L AT, ToAFATT A7 R 2= B Sk A

o Q3 HAE R AW EAR S 0] |, 264 A XA R 3E4T 1 BR il
.wy = {25,2H,2C, 2D, 35}
cwy = {28,2H,2C, 2D, 3H)
<ws = {25,2H,2C, 2D, 3C
.wy = {28,2H,2C, 2D, 3D}
A RERZHT, E4 B KAEMIME P(B|A) =1/4

o —MRENLEE AT KA LR 1] RERE G 25 B AR 1T e 3%
B R A A — FHAE C : “the count of a one-pair hand is less than

point 13”
.P(B|C) =%
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FHER

EN 0.7 % (%, P)R—ABEZR, T4 Acy B PA) >0, T4+

EEMH Bey, &
e P(AB)

P(A)
HEHFAREGFHTHOFN B RAENBE, AN FHBEE (Condi-
tional Probability), #21E “given A, B é9#L %"

P(B| A) =

Remarks:

1 PR R, e AR e . BV tE . Al mrnie . &/ R B
2. AR A IR TR AR L IR FAF ISR P(A) = P(A | Q)
o MHXFHE, SRR P(B | A) WAl IBEESEAT A <%/ 17 FEA A (H]
(&5 BRI
3. 4958 MEAR KL KMMER P(B | A) B, BN P(A) > 0 (BPFE=S) |
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L FHMRNERTEMER

SAERE R ENER, RIS IE AR ot BRVEPE. Al A k. R SR B
o JETME P(B | A) >0
o FTEME P(Q| A)=1and P(A| A) =1
o FIFITH:, if B; N B; = 0 for any 14, j, we have
PULBi | A) = UL P(B; | A)
o B ¥
P(BiUBy | A)=P(B,| A)+ P(By| A) — P(BiN By | A)
and
P(B|A)=1-P(B|A)
[FIER AT DAHES T 2 2 AR R B L.
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2. FHRAARRR: 648

FHBERNARRES /T B ARZIE
o THELSRMFMER A TT A FEARZS R8I Q — A, 1E B FEAT T A R

ERFEM B WKE




SRR 151 0.30

51030 &FFA 4 RARRAG 5% XP3R—5% 1 R_5& KE
FH ARG AR 5w AARTE AT —5%00FEH, A B
AR RBE —F W EH, REMHBE P(B|A).



#RZE: 15 0.30

A E: ST E 4 RARB G, b 3 R—%m, 1 R =8 NG AR BEL
W=, H A RRE—IRER—FRMNHEMG, H B RRE ZRINE—F RN H
fiF, RFAMHMZE P(B | A).

HA

o B ETH 3N RIS N 1,23, SRS 4, Hi M ERRE—, B
TRAMEC P e, B R 1S
Q={(2,5) :1#J,i,7 € [4]}, A=A{(,jg): 1 #j,i #4}
B={(i,7) 1 #J,5 # 4}, AB={(i,j) : 1 # j,1,5 € [3]}
HEAHE Q) =12, |A| =9, |B| =9 YL AB = 6. AR¥E T sl A4

4] 3 P(AB) 1/2

2
P4) = Q4 P(BI4) = P(A)  3/4 3
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A

/N

D

e’
SRR AT R A B, MR AR 1 X
P(AB
HBL@:}%M
CIEE;
P(AB) = P(A)P(B | A) = P(B)P(A | B)

BEM, FATAT LLAE) 21 22 FAFRIE O

EIR 0.5 MFAMEHN AL A, .. A, A
P(A1A, ... A,) = P(A)P(Ay | A))P(As | A1Ay) ... P(A, | A1Ay. .. Ayld)



FHHEER: 4 0.31

51031 —NFTFTFPH a MoK Fe b ANER, RAIEZELKDHIE n
N (n<a+d), AFaFEEANAR(E<D), KERFHTH—KIY
B IR HE R
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#RE: 15 0.31

ALE: — R HH o DLERA b A BEER, IRITAEE L EBEE n DER (n < a+b),
HAp s £ ANEBKR (k< b), SRAEIEE T 5 — R BBk 8.

R

o M A 7R %E—IRHU I BERI ST, ) B R KEUHS n ABRIPESS kAN EEREEH
{4, AR R A T LT o A

P(A) = aib, P(B) = (nik) (Z)/(aib)
P = ("))

' P(ANB) P(A)P(B|A) &
PAB) =—pm =~ PB)  —n

FIT SR
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Recall: #2/)L{aT# 8 a9451R% 0.19

agll: R o DAFRBBEER, b DAFRLER, RH A NKIKEE
*ﬂ%ﬁﬂzlﬁliﬂs} AR AR, W5 e DN (0 < k) BURZEBRAREER?
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Recall: #8/)L{A/#EE AU {517 0.19

BlRR: RHE o MAFPIAER, b MARMLLER, BEA kAN IKREELITC R L

WP —EK, W5 DA (< k) BUHZ BRI 2

i

o XNMFIREE k oK, FTUAYIERE k=a+b, FTLAUREBHEN AN “Shf o PR
FIRTEER, o NMAFRIZER, FEANTLHEEIE k= a+ b K, BISAERbA. 1E

BT, 28 ¢ R AL 3R A2
o MM 0.31, i%inl@n] LI & HBER KM, P(A|B) =b/k="b/(a+D)
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FeiE Tl 51 0.32
51 032 H nfeARE, A —ARITHI], FAARMEIRE —FFI1],

KA H & (k < n) RATFF I 0005,
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BRE: 15 0.32

SRE: A AL, NIRRT T, R BN 3R TF T, SRS b (k <
n) WAT T THIHE2R

=

Iy

7
o H A; KRR ¢ IRE AT T THIEEAE, WZE £k AT T TR AR N A Ay . Ap1 Ay,
RHEIRTE A H
P(A1As ... Ap 1 A)

— P(A1)P(As| A1) P(A3| A1 As) ... P(As_1|Ar. .. Ap_o) P(AL| A1 Ay . .. Ay)

n—1 n-—2 n—(k—1) 1 1
= X X - X X = —
n n—1 n—(k—-2 n—(k—-1) n
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Fe; £ 5l 0.33
151 0.33 (FLEC|O)RR) 1B XA n X K FE A I EF, R R n 40, 40—

B —%, K
on MK E P, AT B S | — L
on M REY, EVH I REMS B —EOME



#RZE: 151 0.33

/R H R n XERES TGS, SN n A, B — 52, K

o 1 AR, AT P4 B — 4L I
o 1 KTRFE, T — 0 R FE B — L

R

o H A; RoEH i X RFEY: 4 B[R — AT HA, W n XFRFZAE T 8k 70 2] — A 5
ERT RN N A1As .. A, IRIEIRRIE A H

P(A1Ay. .. A)

= P(A1)P(A3|A1)P(A3|A1A)) ... P(A,|A1Ay. . Ay )
1 1 1 1

= — X X oooe X — = —
n n-—1 1 nl

o “TE /AT — i KI5 B — HLIORER A Bl RFER A B — ALIORER (AME, B
| — P(A4y.. . A,)



Fe LT 1 0.34
51034 T E2AH n ANAHRF m AL, AR E —REHE, FhN |
MNEECGE KR & 093k, KaTFmc s 2ok BLJS AR Il A R BEE
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BRE . 141 0.34
BB: T HEAE n DNAEBRR m ANLER, BEHLECE —BRE AR, FEnN 1A~ S5ECE BRIF]
B RIER, SR AT A 208k B S PRI EH B BRI .
R
o I Ay Bors i IMBILERMZFEM (0 e [2]), W A; RoREE § 3] [ Bk it 24
(Fel3,4). A

m m + ¢
P(A,) = P(A5|A) =
(A m-—+mn (AalAy) m-4+mn+c
_ n - - n—+c
P(A:|AAy) = P(AAAA2) =
( 3’ L 2) m +n + 2c ( 4| L5 3) m +n + 3c
o IRPEIRIE KA
L mnim +c)(n + c
P(A1A2A3A4) = ( I )

(m+n)(m+n+c)(m+n+2c)(m+n+3c)
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FeE 3 B 0.35

035 F— A" HFEAANFRYAR, F0TFEHAA m AMARE
I, NE— N THEEEALA R BFAF AR TELEEEA K
BNFE—NAT AIRRBAT, AEF—. FARTHAZE, KFE—A 4
F R —RIBA IR GHRGBEER,
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#RZ: 51 0.35

mlR: B NMETEA o MARMARK, B M TEEE m DAFEMILER, NFE—
MEFAEEEE B, BNE M T EEEEE A E M7, KK, &
EHE— BADMTHEND, RE— DT ma — IRBGERIERE B BRI,
fi&
o TATEFE B, XA ] B BRI AR 1, W28 —ME T 55— IRBUE R B Bk 2
AN—FEHY.
o BREAME—RAIME, T ARATAE R XA A BRIE HK (1) ARl a.
o HH AR “SH— T w)a —IRBGERIEBK o, 3K P(A).
o IX[FFEULEH, BT n +m — 1 IREERE A HLE] a.
o KAATF1 0.35, FATTRT LLH T FI KR FAF A: BiBy. .. Byym1, FeH B RN
ARHLR] a K.
o AT P(A) = P(B\By... By 1), BAEFREA.
o BxZHIE nP(A), 153 (1 - 1/n)™

Iy
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Ch02: 251t 5 i sr 4

23837 1% (Event Independency)

September 7, 2026
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PRV IE AL

o FEMUIFOL T, HIZRAFRE R E A

P(AB)
(A} # P(B)

HPEEfE A R RAEXEAM B (458 FIxAA M. 8], $d]
X B SRR 1 i e T — M7 (e.g., Belief Networks).

o IRTMAEAR NG T, S A FIRAEXT A B KA Rei A AT
], B

P(B|A)=P(B) or P(AB)=P(A)P(B) x4

P(B| A) =
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IR E X
EX 08 EFMH A B i#HR
P(AB) = P(A)P(B)

MEMH AL BT,

JBIZ TRV R
o B A S AT R FHA ELIRFAT) A BT, like o - 0 = 0 and

a-1=a

o % P(A)P(B) > 0, MH
P(AB) = P(A)P(B) & P(B| A)= P(B) & P(A| B) = P(A)

ot FM AL BMHEMS, WAL B AL B AL B# HEAHMAL.
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BIE VS BER (MHEHE)

o A5 BHHEMI: 5HEEMK, SBEFHAT R s M
P(AB) = P(A)P(B)
o A5 B EAERE: 5MEIK, SHMANIBEAMK
ANB=0= P(ANB)=0

o AT BMAL = AM BAHF; AM B HJfx = AN B AL

A

A5BHJ,
{HIFABRSL

A5BMAT,
{HIFAH
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Bl AN ER

5 (1) ZF4H Af B ZFE P(AP(B) >0, T @723tk E 447
1.P(B|A) >0

2.P(A|B)=0

3. AAe B TNk %

4. P(A| B) = P(A)

{5 (2) =F4 AAe Bz H P(A)P(B) > 0, T &% 295, i 542
1. P(B | A) >0
P(A| B) = P(A)
P(A|B)=0
P(AB) = P(A)P(B)



an{er I i dm Sz M ?
1. BRI P(AB) = P(A)P(B)

2. R4 S L0 7 S e o
o TN\ ST AT 8 L TS0, R A P 6 0 S A
o DU I B2 7 44950 T
o M\ PERE LR BEALIRER L, S0 A, FORE i ARG S B
ORISR A, 5 A HH T RT3 T Ak S
MBI (R AT NE) TEENLAEIR b5, RIS A %
FE] 10, T B FormmBI B @m0 kA5 B RE ML

o Blaf = > [ 22 S B B e I R AR RS [R] 3 A1 KA (1)



IR MR HI OB GRIR)
e b, BATAT LA RF RS B IR E S B (1

&), B
/fX ) da

AL, P(AB) = P(A)P(B) At b2 X AR m IS 43
PAP(B) = [ f(a)ds / s = ([ ferte)dsy = Pl
MEAEF, P(AB) =0 =522 — N0 X8 Bt &
PaB) = [[ fertedey =0
AB
MEL fry(w,y) =0, B4 AB=0.

b —1m: WK AR B AL HOH e ?
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FHIRII Y
EMN 09 % (L%, P)A—AMEZNR, F/HCcY LiBZ P(C) >0, %
EH A BeY LB
P(AB|C)=P(A|C)P(B|C)
KA F A
P(A|BC)=P(A|C)

MAREH A B EEH C REWIFILT £ 54128 (conditional
independent).



HHayIm
EN 0.10 Z=F#4 A B, C #HA:

P(AB) = P(A)P(B), P(AC) = P(A)P(C), P(BC) = P(B)P(C)
« P(ABC) = P(A)P(B)P(C)

WARFH A, B. C #4815k 248 (mutually independent).

al

Question:

HFA, B,C PPAHAT

U

HEA B CMEMY — C —
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Bernstein 5 {5l

5] 0.36 (Bernstein 2 f5l) — N3O EWdmik, F—@aod, H_@H
e, F—mEe, FURRBNAL, 9. BE=MME. MEHRF—K, A
A B CoaikTrae, ae, ZEHATHFHF.

FRIXZEAWMEE R S Rk
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#2%Z: Bernstein {3l

AU — DR IEPUE AR, 56— 20, 55 i E f, 55 = A, 28 Ui R N A 4L
. BEMEa, ERE—X, H A B,C gahlRaat, gt BETTRSE.
5 IR = FHAF B BT P P ST

R
o H A B,C iR ty. At BOF TR, FOVE —H RN =FEih,
H

P(A)=P(B)=P(C)=1/2, M  P(AB)= P(BC)= P(AC) = 1/4,

HE AT H4 A, B, C IO
o HHT
P(ABC) = 1/4 # 1/8 = P(A)P(B)P(0),

ATk A, B, C ANe i BARSLHY. GXAS LR A iE BN e JOL R, 1K — A
AJRED
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BRI

EN 011 FFMH AL Ay, .. A, PEEE (K< n) NEHIRL, BpT4E
Zkechh A

W

Ed1<i) <ig <o < < MARFH A Ay, A, IR,

P(A,

/L]_ o o

Notice:
o DNEHAFHIAH EMALVEIAE 2" — n — 1 DT (B )
o I A, Ay, ., Ay BIAH BTN 55 9 PR AR ST AR AR AE X 5]
o Al PAZRALLTE X 2 I FHAF SR AF AL I

199



L 151 0.37
1/5, 1/3, 1/4.

Fl=AF E VA — ARAREE A RE?
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BRE: 15 0.37

A = NSLAEE— 350, S N BRI RN 739 1/5, 1/3, 1/4. W = A\
ZE/DH — NBER PR AL 2

W
o FHEM A, RREE i MBI (i € [3]), RIEEE A P(A)) =1/5, P(Ay) = 1/3,
P(A3) = 1/4.

o MBI R IH BRI, = Nh 2/0F — NBEB %508 MR Ny
P(A;U As U Aj)
= P(Ay) + P(As) + P(A3) — P(A1As) — P(A1As) — P(AyA3) + P(A1A3A3) = 3/5

o AT DAAR R X A8 1 AN A LM AOR M 1 )i, = N 204 — NBER B3 65
N (BRI A Es T AN s 251 o A A B3O

P(A1U Ay U Ay) = 1 — P(A Ay A3) = 1 — P(A)P(A,)P(A;) = 3/5
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INELZR [HIE (Minor Probability Principle)

on NEME AL Ay, LA, FE RS, HOR A INER S BN p, pa,

VAR Ay Ay, Ay SR IR O
P(ULA) =1— PN, A) =1~ ﬁ(l — i)
CEHE AL Ay A R R R
PULA) = 1 PR A) = 1 - [

fie 30 s

-y Pn

o L ERENFAHIMR p; HARE /D, H n ARFE K, W n A LI FH P 2T —

HAREBRE DT —F AR ERBRARIR K.

o M A FE— IR E R A KIBERAR R /I, B2l 2 M B w5, FF A

HI R A R ORI, BRZ /MR S 3L

202



INERZR [T 151 0.38

51 0.38 A S BT H1E B 69 F 524 B 90%, B89 F 724 70%, 12 7 Bk
BFRHEEFNS, FROGK T IRANG 09T



#EE: 11 0.38

BH VAR A SE [ 1 S 900 B 90%, FREKIT SR T 70%, (IR 1) 5 3 40 R )
%2, FPIECE RSB URANG B A L ?

W

o [RBLAFIRIMSL AN n MCT 58, FlSHF A RoRER « M ofar o BAR, W n A5
HH BRI N

P(AiUAU---UA,)=1-—(1-07">0.9 = n>2,

o NILBRIRAMSL AT 2 M58, i H AR AR = T 90%.
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INERZR [T 151 0.39

51039 BXFTHLEAnAHRRERGRE —SERZIFEHRES i
APl ZAGBEE A p;, B

prtpet-+p,=1

B E R EMH AR ZE A8 (id.), FHCIKESR n K E, A A,
ETREVICE R F o Ar R AR Z 69 4



i

k)
I

: 151 0.39

=
o

o NI B A
P(A)=1—-P(A) =1— PURERnTKIBEE R EA FHipRUIE) =1 - (1 —p)"

o [FFF] 15

o MAIA ¥ R BEASAT R A € XA

_ P(A4A)  P(A)+ P(A)) — P(AiU A))
PATA = (4;) P(A))
L= (-p) = —p) (= pi—py)”
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R B AT S 14 : 151 0.40

51 0.40 ZH R ARG BENTHGTEREN A p0<p<]), ﬂé@.&{gi
REEFIRMEI T, R 2n MU T BT, B RRE#
BH XM RN B F A, PREE AP R 269 7T 380 K.

Ay

An

-4

A1 AZ _____________ An
{ BI Bz _____________ B’ﬂ

H

By

207
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#RZ: 151 0.40

o] @ WA AR G U AT FEE I N p (0 < p < 1), H& o2 5 1B TIER
FHESSZE. WA 2n oot~ B s, A A [EEE DT X BN DA R B R4, L
X AR Z S 1) ] SR,

fitr e

rlaHs—— g A e Ny
Bl Bz BTL

o X T ARG I, BREIEH TAF S HAXE RS h UM ok i8 ik 2 /0 — 2k 1B AR, st
SEE IR TIE S AN S e RS oAl ae % TR X R4 L g Rl H T
= HAX Z B R BTl RE S 1R TAE.

o FIEEM A; 1 B; o B By IEH TAE (6 = 0,1,2,...,n), RIIL RS T A EE
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P((A14y... A) U (B1Bsy. .. By))
= P(A41As... A) + P(B1Bs...B,) — P(A1As ... A,B\B> ... B,)

At 1 AEENE
P (ﬂ(Ai U B@-)> =[P4 uB) =@ —p)" =p"2~p)"
=1 i=1

FABFRPNETUE 2 n > 28 (2 —p)" > 2 — p" BOL, HEATRIR S 1]
FEPEE 4.
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