UG TR S & 2 S

5.1 #H % B f5

(1) BERBERSIEATE MR R N

(2) Ref iy DU 28 A5 2, B IEEAT DLt 307 10X 245 PO RS K i -

(3) BEMNS R SR RIS RFF T AT, AAEAELRFE 7% SR IBCRAE T2
Gibbs RFEIT1E%

(4) Bef o T S F T 507 R RIHRE AL

52 KBWARSES

ZSCREREN AL B C N ZIH %381, BALRHR =Y, hlE A X By A XY
C. BX Co X—3ZBRBAKYL, —HLIRMEE R TRER M. 1 iz —. BBEHITE
FR 45 R AE R LR Bk T I AR SE 7, TIBRBASE S —A 0~3 HIBES. BLCRIHT 7
PEBREARE A Wt T B, A M1 C 80P, EHINEJA 3 B X C 4R

5.3 SCIGHFERER

(1) SEIIABEE K : Windows/Linux #:1E &4, Python 4ii¥¥ 5%, numpy. random
FRETE.

(2) FESL R BREC TR DI 28, 150 B DL S o 28 1) SR AR e

(3) 53 W SEIASTA K AR 738 FEARAL T WIRIIBCRFE J7 % Gibbs KAE T,
1 B X C HEEREE RN 550 70 A

(4) VREERFEDREL, W LA LA TT V2 AE 0 TR B e 1 22 56

(5) BESLIRE



ot ITHAMIZS . LEERas R

5.4 HEIAEER

AN RV EER PR AR ORI B ZS AR I AT 9 o I 58 2k G =R /) A vl
Lt RZ A ER R A, HESTEL 2N, HEERERN, &L
ANATRAE . SEBRF A, QR AR R 2 AN R R ECE SR AN OR R, WITH SRR )
AT TR EMRZ o N DL $4 o 28 A R SRR R AR B 2 B AR R 2% R EAT AN
5E T HE P ) B 5 s

JS2 ) DU 37 W 25 B8, AT B 0 A KRS I T HSLASR AT REA ORI B, i T
CAFHRAE R ZE T S A ORRAE TS — AT T3, (H 2R L 6 K, T
R StEblin y GEE

5.5 LWHFSIES

5.5.1 DIATERMILE

W=BAAISE 1A X AL XBL XC, HARR 5300 274 PA(X). PB(X). PC(X),
WX HUE 041,23, — 3 L3R &5 R G B SE IR R IR &4 245, W1 P(sAB| XA,
XB), Hr sAB & A BAXHER B BARS A PARIZE SR, B, . 5 0. 1. 2 FoR.
RAESE RO L FELE RIOC &R, M DI ZE (K 5.1). SRIRIT45 AR P(sBC|sAB =
0,sAC =1),

oS
ofolic

B 5.1 LR DUH-H7 R0 2%

e R FE @i, XA, XB. XC 45 B4R E PA. PB. PC 752

1 PA=[0.3,0.3,0.2,0.2]
2> PB=[0.4,0.4,0.1,0.1]
3 PC=[0.2,0.2,0.3,0.3]



 32)

AT BoERHIS K%

DRI A SEZ86 b B B8 45 Ak T-52 77, IR sAB, sAC, sBC L= AN MR E PS,
Ell]
1 PS=\
> [[[0.2,0.6,0.2],[0.1,0.3,0.6],[0.05,0.2,0.75],[0.01,0.1,0.89]1],
s [[0.6,0.3,0.1],[0.2,0.6,0.2],[0.1,0.3,0.6],[0.05,0.2,0.75]1,

. [[0.756,0.2,0.05],[0.6,0.3,0.1],[0.2,0.6,0.2],[0.1,0.3,0.611],
> [[0.89,0.1,0.01],[0.75,0.2,0.05],[0.6,0.3,0.1],[0.2,0.6,0.2]1]1

PS Z— 4x4x3 MK, PS[i[j] &—MHIRGERN DM, RARSIEBBISL S
N i § ETHEIRAE R

5.5.2 AR
DU $ie X 28 B IR A ER TH R A 50N
P(xy, @0, ) = HP(xi\Parent(xi)) (5.1)
i=1

VSR AR RSN LS 3R YN e AR S R AW

P(sBC|sAB =0,sAC =1)

= aP(sBC,sAB =0,sAC =1) (5.2)
=a Y > ) P(sBC,sAB=0,sAC =1, XA, XB,XC) (5.3)
XA=0XB=0XC=0
3 3 3
=« P(sBC|XB, XC)P(sAB = 0| XA, XB)
XA=0XB=0XC=0
P(sAC = 1|XA, XC)PA(XA)PB(XB)PC(XC) (5.4)

AR, WIRSH TS50

1 def direct_cal():
2 res=[0,0,0]

for XA in range (4):
) for XB in range (4):

for XC in range (4):

6 for sBC in range (3):
7 res[sBC] += PA[XA]*PB[XB]*PC[XC]\
8 *PS[XAT[XB] [0]\
9 *PS[XAT[XC] [11\



11

1

2)

1

2)

10
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*PS[XB] [XC] [sBC]
return normal (res) #normal (X)=X/sum(X) ¥ it4 L A=

5.5.3 IEHERIESE
5.5.27 4 MRS ELE M TF A BRI Z 2 8N, BRERZN, FHEE MR
Fi. SR RISEIEEREER T2 AR, RERFIRELER S Mt R RIETS
A% UL H7 I 2% 45 1 RO 3o i A 2SR EAT KA, BRI — 3. e N R, Xt
P KRR AT G, SRR
def reject_sampling():
n=5000
res=[0,0,0]
for i in range(n):
XA=np.random.choice (4,p=PA)
XB=np.random. choice (4,p=PB)
XC=np.random. choice (4,p=PC)
sAB=np.random.choice (3,p=PS[XA] [XB])
sAC=np.random.choice(3,p=PS[XA][XC])
sBC=np.random.choice (3,p=PS[XB] [XC])
if sAB==0 and sAC==1:
res [sBC]+=1

return normal (res)

5.5.4 {ASRINBURAE T X
KRR G SR BIEE sAB =0 H sAC = 1 [UREA S, HABRIBIE

o, PRGBS S . AR iR RS AR R, RO AR AR R AT R . AR
BANF SRS A ARV SRR, £85I iR S T EAUE, &
JRHE B AR

def likehood_weighting():

n=5000

res=[0,10,0]

for i in range(n):
w=1
XA=np.random.choice (4,p=PA)
XB=np.random.choice (4,p=PB)
XC=np.random. choice (4,p=PC)

w=w*PS[XA] [XB] [0] #sAB /m#X



AT BoERHIS K%

11 w=wxPS[XA] [XC] [1] #sAC 1

13 sBC=np.random.choice (3,p=PS[XB] [XC])
14 res [sBC]+=w

15 return normal (res)

5.5.5 Gibbs RH5%

Gibbs RFEMN—MVIIEREAR I K, BRI — N EIER R 2 B — R A
RGBT RIT. REE—AJRESE AR BN, USR0S & o & ET
Kbt
def Gibs():

2 n=4999

res=[0,0,0]

XA ,XB,XC,sAB,sAC,sBC=0,0,1,0,1,1

for k in range(n):
6 _PA=normal ([PA[i]*PS[i] [XB] [sAB]*PS[i] [XC][sAC] \
7 for i in range(4)]1)

8 XA=np.random.choice (4,p=_PA)

10 _PB=normal ([PB[i]*PS[XA][i] [sAB]I*PS[i] [XC] [sBC] \
1 for i in range(4)1)

2 XB=np.random.choice (4,p=_PB)

14 _PC=normal ([PC[i]*PS[XA][i] [sAC]I*PS[XB][i][sBC] \
for i in range(4)1])

16 XC=np.random.choice (4,p=_PC)

18 sBC=np.random.choice (3,p=PS[XB] [XC])
19 res[sBCl+= 1

20 return normal (res)

5.6 SLIGIREEkK

SR T 2 3%%&% SIGF-6 . KRR, SKiB IR, LB DR S
LERDMT M SRIG S5 R, Rl DL RN

Q)E%ﬁiwﬁﬂ I 16 DL -S4 ] 255 A 2R

(2) SEPURSHRIE L BLRFETE WRINBCRAE T A Gibbs KA
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(3) AT BRI [N R 28k, S ABh 5 A TR W A P 22 B
(4) X &R EERI Lo AT 2T

5.7 EREREFHE

ST 100 s G SERIR AT E . AREAWT 3

(D REBRTENE 10 700 REPRARE. K0 BER Bgi. A wiELASH
SCHRAE A A T ZER

(2) R B ENE 40 7p. G5REEE, WRRETCEEIEN, ZEE N A, iE
H R HER

(3) SEERAIFE I 50 700 SRR B “ IR EOR” M 4 N EAAR, H
TR G A, 20 G0 R B I

5.8 RHEIFFEIEIF

AR OAE T B IR AR B MR R I AN IR AT, ST T R BREE 3R i)
(g DU R 2 A5 7, SR A A AR RS SR 3 FBZERAE T AUSRIBURAE I i
Gibbs RAFEEFEAT DU r X 2% (I AA V5, B3R S A N P DL P 407 R 4 58 5223 i) LA T
EERLAN M ik SR RE
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