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Subset Repair Method Combining Rules and Probabilities for Inconsistent Data

ZHANG An-Zhen, SI Jia-Yu, LIANG Tian-Yu, ZHU Rui, QIU Tao

(School of Computer Science, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Subset repair for inconsistent data is an important research problem in the field of data cleaning. Most of the existing methods
are based on integrity constraint rules and adopt the principle of the minimum number of deleted tuples for subset repair. However, these
methods take no account of the quality of deleted tuples, and the repair accuracy is low. Therefore, this study proposes a subset repair
method combining rules and probabilities. The probability of inconsistent tuples is modeled so that the average probability of correct tuples
is greater than that of wrong tuples, and the optimal subset repair with the smallest sum of the probability of deleted tuples is calculated.
In addition, in order to reduce the time overhead of calculating the probability of inconsistent tuples, this study proposes an efficient error
detection method to reduce the size of inconsistent tuples. Experimental results on real data and synthetic data verify that the proposed
method outperforms the state-of-the-art subset repair method in terms of accuracy.

Key words: inconsistent data; functional dependencies; subset repair; probabilistic graph networks
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M p ) ; REWEMNWREG=(V,EW,L), v 2T AL, ERIBE W ETULMNELES, L LINRSES.
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o AL TERE RN B, o, W4 1, a4l K FD [R5 DL LU OT A IR BAIE PR IE G, = (V. Ey),

R for L HAE BN G, bt /NSO 78 i ) L LK, R A MR T R IE DK G, BB SR /MR T
Bt t5 C, C Vi )i, 5 C, IR R R TTALMER, K V,\C, TR N R T I PR B e AL 445 T .
TN HybridOSRAEZE i 4
s N
TR 1. R TRl R TR
M T orint i ori
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e s || [ i e
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Iy 32 Brighton | Vinal | 857 " - §57 | Abby | 2135067 i . e |G =
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z A N Myl Py [ 2 1y 2135 Brightn Abby 57
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¢,;: ZIP-CT  ¢,: CT,STR—ZIP N S 2 O, 23 12135 Brighton Vinal 37
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Kl 3 HybridOSR i fAHESE

3.2 BRI

ATTE 4 FD SAERE I E X, RG24 R RN AL IR I bR, S n AR5 T FD S AR IR 42
LioRUK= 7SS

EX 5 (FD SHEER). 45E %W 1 X FD¢: X —» A, &5 T HICAAEX @SS LA m Bl G IUH x1, x2, ..., X,
75 A JEYE_EAT n FhATREMIIUE @y, @, ..o, 5 T PG X 15 A (UL RS> 3 mxn (05 L RE M, b AR BEIRAT 8
AT X RN Ar A, i ATARER X = x o AL, AN A A B PRI Ay AN RIS 7, AT AR A TR A = a;
T, My BT T JC4AE X JBYERT A JE 1 E IR BUE 23 A1 17 .

) 2: B T T RAT A BE LI 4 FD ¢ ZIP— CT Mg, : CT, STR — ZIP, ¥4 B ju4l 4% ZIp A
CT HUi RISy 2 FD 3 tHAHFE M, th, $2[8 CT, STR, ZIP B K4 £ FD T HARE M, th, R385 4 s,

cr.sTR—4P 5039 2135 2135x
7P CT| Corinth | Brighton | Corinth Corinth,Pond 4
5039 2 by 1 Brighton,Abby t t
2135 by, by ts, 1, 1 ‘0 Brightn,Abby t
Lo, Ly Loy g Brighton, Vinal 4 by Ls, by, Iy
2135x tys ’ Lios Lty Ty Ty b

(a)Mw‘ (b) Mw:
4 FD SHHPE
XTFD¢: X — A, H4s FD 5 SCA %0, X {6 7] LU @ ME— 19 A {8, K FD 2 AERE M, I5EAS 20 41 vh N H
A — T AESS, TR — 80 B0, R — 80 BB X = x I, SN IERR A =a;, WFRA = a; ¥ TN X = x5
IR T, ToR A # a; T AR GHE T, B, RS T e — @ AR, W Re R 28 Itk th e, )
RE S A7 38 S v A 930, 1 4(a) h ZIP=5039 4340 CT=Corinth ¥ J-F1 CT=Brighton ¥ T-#G e 41, NI, %%
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) LS AT 401, 45 1R 4% F CT=Brighton 1] £5 Fl o JCALHSE th T A58 B 2k ZIP ARt N %0 411, FLECsEfy ZIP
B0 2135, 49 T 7 (TR, BA VKGR AL IE RS 715 ST A K, 55 4 4Lk

N, BATE A AU RH FD S AR RO A AU BRI P A R e AL 4 RS T LA K FD A
T, NSRS FD ¢ 0 X > ARG FD PHGERE M, 36 1 POtz X 5 A WEUEXI > 2184 My, T, AR ORI &
A FD 5 AR BE A 0 4, 3593 4R T 45 58 DA I HLo3 20 4 7 5 oAt 40 20 44 7 O 4 8 B0 85t /N 4 5 B,
WIPKE 2 5 43 A R ) T A . R A — AR, AT RISl 2 DA B AN SR PRI o A T T e i o AL, TR
ANJFT: (1) R RS AR, 24— L6 SR /I (1 1E 5 40 AL 0 D 5 5 4041, i, Pl 4(b) *(# CT, STR=Corinth,
Pond MIEH 7302 R A 1 AN JC4L; (2) K% &R IR B, ook — L6 5 5 70 4144 A AL IR 1E 3 23 A 0 oh S 40 4,
BanPE 1(b) I ZIP=2135 [1EH 415 ZIP=2135x [F)55 43 41 M gm I 2504 1.

Gk S o LRI i, BRARE BT T N A A A M P S R R I O AL, B AR AR
PR RTINS T, AN AL A IR T R AL, DR IE AR B e K L
IEHi e SR R % KA AR, — 2 A K e A R AR T B, IR e A B T RE AN R R S
(. AR, AR SCHR [28] w40, Tl Jt R BRI I H A 5% AcAT, AR GHL 0 3R B3 4 o 1l L ) o
HANEEE 30%20 w2, B i AOHT IS R D, Tk, TRATT A B AR, D BRI CAL R S SR K
S A TTA AT, Ko S IR T IR AR R SR K. 51 EE 1 RN B 2 IR SE T AT ARG AR, AR 2 21 2 wf
H, 2R RRNT 13 I, S0 dUAUREK T840 UMY 2/3 R0 4L rb IE Ak IR B0 E R R 1. Tk,
BV KA RV A Ak

S 1 REHiRE e < %H%i&éi@@ BEALR AEAE FD ARG B PE b, 25 00 34 s 43 2 RS TS 38 4 2 8
BRI 172, VOPR 15 R A= B I A o ) To 20 B K TR A i 1 o 4 B

AR o TR PR, RN T B G L

EIE 2. HiiEKe < %E’fﬁi‘i’eﬁ]’ﬂ BEALR A4 4E FD AHC I JE M LI, o 143 4R T34 0 dUAR 2/3 11
I3 4, FCIEAAS TR e A B K T P AT N TR T SR

AR FH T RSORAT PR, CRANTE i LB %

E X 6 (KOAF/NGILR). 4558 FD T HAFE 1) — A 4341, 35 BT T- 3 434U 2/3, WHZ Sy 41k K
YU R RN

AHER IR, BT K53 20 v AR K TR 7 — e A2 IR T, BRI, X Ko S AT 45 SRR I, JRAT o S s 3
RS, SR J5 T CAELBI Bk BT A A4 EA RS 7 HR R R G AL, 17N 23 2 HR A S R (RO 1 AN — i A2 IE A A% 1,
B, /NG AR I I, B AT DK 2% 23 4L b BT e in N ARG AL AR 1, TP R S TR B TR, A4 T
FD T AR FE A R I S5, Rk 1 s, BRI R L RSB T, FD £G5S, /- MBI 6 LA S 4 i I
0, Fr R IR G SE S J R R G T, . VR B et S RS FD o M3 FD 3 HAERE My, , SRS R0 M.,
2 A ALK P A R A B (55 15 47); LK, RIS M, F IR —B0R /41, K ARLE IE Rk 1 A A4
JCAIMIBR (B 6-10 47); FHIR, AR My, IAS— UM AL, K P e AU N 7 G146 1, 7 A ic S a8 P
B B 11-16 1T); IJa, MATE L, TcdmA g .

BOR LT FD S AR IR S A S,

BN KRG ) FD AL ={o101,....om), AR 6 , diEIEE 0 ;
fth: PR CHAUES T, WA TR T,
1 for i from 1to |Z|do

2 FR A o, F1 1 K% FD 2 HHAERE M,,, JEH LI My
3 for M, RN IULX = x; do
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4 if (X = x;| < 6) &(3X = x; 7> 443 EditDist (x;, x;) < 6)) then
5 e A R TTAL BT FD S AR

6 for M, € M5 do
7 e M, PR AR
8  for M, IEENII4LX = x; do

9 if ((|X = x;| > 27;/3) & (X = x; 73 4l AR 7 4EE>1)) then
10 PG T G TCUN A FD S H AR Aol B

11 for M,, € My do
12 ity — My, WS35 5 i
13 for M, NN 4H X = x; do

14 if ((|X = x;| <27:/3) & (X = x; 5r A AR M T 4R>1)) then
15 b RN pTved D 1N Tve = e o
16 B A TCA X R AR R 25 E M, A B AR A R

17 45 My -1, TG S

EIE 3. AR BT B IS TR 22 B8 O (IZIN ), N oA T o4 $iat.

IEHA: 120, WA FD S AERETE 206 1 b G414 8 FD 2208w PERD A 3 o vk A 1) 43 B %A v, i
TR A O(N), —JLA [Z1 A FD S A RE, R My RIAS I 1E] 2 O(ZIN ); JLak, Al A4S FD 3 H AR BEAS I 5 5
SR, IR OUT, BT o AU i 5 o A, s 2, TERKE T s AL A INER, AR ov), — 3L 214N FD &
H R, DRl S AL AN (T s ) T Sk O N ); R BT 60, DA 93 2R AT IR /N 43 2R ASE I 47 B D) 485 R A 9 O(IZI NV ).
DRI, S I T FF 5 0 O(IZIN).

] 3: B9 2, FA TR Se X1 4 P (¥ FD S H AR BEEAT S5 40 AUASL I, B8 43 20 LSS o) R 2 260 B2 28 1) {30 Ay
1, W M, it ZIP=2135x 4} 41U & M, ' ¥) CT, STR=Brightn, Abby 4} 4Lii & 41, ¥ b el es Mrs NI
FD S HAERET MRS, FD 3 Al 5 Brs.

cT.sTR—<4P 5039 2135 2135x
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5039 i fs, o Brighton,Abby t t,
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2135 i, t11,5t127, r Brighton,Vinal 9 ot tis Ty
(a) M, (b M,

K5ORS H A R T AL ER S (1 FD 3 R

B2 TRATIE S h B> FD S HARBEII R 2041, 5 Ko 4 b (B BT AU bR, 5T My, , Fo7- 320 4L 6,
KT 6% % =4 ({534 K AT ZIP=2135, SR %45 41+ K AT CT=Brighton — /M 1354, L%/ —5, A
T BRAT A T2 82 Bk, TATRI M, , JL-F35 55 AR 4, %M?:jt%ztxg = g ) L4 CT, STR=Brighton,
Vinal 7341, %5 41 R IR K 12 ZIP=5039 1 ZIP=2135, H A U i K I & ZIP=2135 ¥ 1, P hiZA% 1 1F
Wiks T, AT TKE ZIP=5039 4% F (M4 2 T4 1 MRS, FD 3 AR B 6 Fow.

BJa, AT E 6 i FD F H A BEIEAT /N 4L I, B oA —sum el n N L, . w65k, T M, ,
Z1P=5039 4> 4L /Ny I HAZ S A5, K oy Rl oy PO L, 715 FK, 5T M, , 1% FD S HAERE A AN 4,
M CT, STR=Corinth, Pond /N3 41-—%%, ifif CT, STR=Brighton, Abby A&, K sed r, s AT, H, Bhin
L ={t1,th, 1} . BJe, BAVEAAEL, FITCAINN T W, T = {t4, 15,17, 13, 110, L1 L125 H1a)
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cT.STR—4IP 5039 2135 2135x
71P CT| Corinth | Brighton | Corinth Corinth,Pond 4
5039 t ty Brighton,Abby t t
by by, b5, 7, By ~ A U B, by, By
2135 fis Dys 3 i Brighton, Vinal fios i s g
(a) M,, (b) M,,

K6 KR 4lrh A R CAUINER Jo i) FD S AR RS

33 WMEEESHE

2R AN S, BA T B R LA 1, s T TS, RS LT, L, PR c RN T
HrR TR, ok, BT L, R BUTH IR, FTE RN, L PINICH AR BN, BT
SYBTAT A, N R eSS AR IR G R K T IE MG B R L. IR0k, BRAT T T (M SR AR 0 5 B AIE 1E A
JCAL R HIRE R T A R G IR R, A Ji5 85T S8 B B AR A b

H T HERTE, BAMEE ST R —4% FD, 5 E FD ¢: X » A MA—FUed ¢, ¢ WA KR AT fg & 22 30 & 1k
X, MATHERATEBIEA, T REE X FAZRHAE, A Y=U-X-A, U NS EES, Wy gtk a sz,
BRI, —Fl B A AR R s ¢ AN R 45 S8 IR Pk Y AOBCIEL I, T RE M A X SRR A J 1 B2 Wi A
Z max () fio:

P() = P(X =t[X],A =t[A]|Y =¢t[Y]) @
TEAF— SR IR, AR 8 A A B s D AT, e A 11048 50 72 02 L B ) 5 A8 A 4 5 1 S 3
1527 VR B ORI, AT AT R IR, 27 X RS Y R P IRAELEAR DG VE, W R T VR GRALE /N o 4L P T L

(RSP M5 T IR T R il 513 2 R8I X 1S Y JB T2 MR X — Y I BRBURIBUN, 25 /N5y
AP R TCAABAL T IR — A A b, HACE KT IEM e I8, WAL N R e 41 F 3% K T IE o4l
HP- A, T B2, SEPr N, X B IS Y B2 B H AR ARG, (EARSE X — YV IR A SR SC, 3ol
G2 R X — Y &N T R IE A, 58— L AR E W ) LA S35 s B 4,

SIFE 2. R AW I K FD L I={p : X > A, ¢2: X >V}, BENE U =XvAUY . X M, THI—A
A—FUNAX = x;, B E AP CA N R T o MR IER ¢2, #FHRA A (2) FIIMZAR, WZ 54
PITCAMER AN P(X = t[X],A = t[A]lY = ¢[Y]) . #5 %50 4 AR O 4L 37 T IR — A 7, e KT E#oc
HECR, MR TCAH IR K T IER oA K F A .

A X = o P B TN A =a;, $5OTHITENME T HA = IRIEX > Y WAL X =x M, Y
JEPEAME I HUE, B y . SLIN, IEMCH ISR Py = P(X = x,A=a)lY =y), #RTTAH KPS L
Py =P(X = x;,A=a|Y =y) , RIESATR AL, AT LK Py AP, 430 R A2 3) AR (4).

Pi=PX=x)PA= aj|lX =x)P(Y =ylX =x;,A=a;)/P(Y =y) 3)
Py=P(X =x)P(A=alX =x)P(Y =y|X = x;,A=a,)/P(Y =) ()]

HT X =x I, Y=y RN 1, FILPY =y|X = x,A=a)) = P(Y =yIX = x,A = @) = 1, 4} Py — P 3R EUA R
Jatg A5k (5), fRUE P, - P, <0.

P — Py = P(X=ux;)
P(Y =y)

T X = x; PR G BOE KT IERCAIEUE, B X = ;i) A = MCAEE KT A = o, RC SR, N
I P(A = ajIX = x;) < P(A = @|X = x;), \ITi Py — P, < 0, JIFEE.

HRFE 512 2 [ UE W I FEASHE RN, T3Py < Py R A 2 EE%P(A =a;|X = xi) <P(A=aqlX =x;), FIIRATH
P(A = a;|X = x) B P(A = a)X = x) 2P BIN A (3) A (4) THBR. Bbob, lF X — v, BIGsE X (I, ¥ H9
X MERi5E, 5 A MEMEIC, L, P(Y =y|X = x,A=a;) = P(Y =)IX = x, A =) = P(Y = )IX = x;), LI, 2450 (3)

(P(A=ajlX =x)-P(A=alX = x,)) )
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A (4) G AR A (6).
Pi=P,=PX=x|Y =y) (6

HRAE A (6) WA, /o PR T B R T IR e B, B T A — AN T i, AT A B0t
AIREZ @R P(X = x| = y) AT PUERUEAS DR T ALIN P ME 2R 45 T IE A T 4L P IMEEE (R0 Py = Py ). T SEBR Y. H
N KBTI B (I N Vbl 1 et I < S SN P £ O R T N IR 3 72 SR =i N 160 : DTVEA SIS 2 S
P> P,).

T LR AT, BATE Ao A FIREZRHAN 45 € 16 B ME Y RIBUE R, 72358 M X DO R E AR, 4
A7) PR, B 4 RAFEBIY A] LURUEAT ] 202 (G 2 K 4 4 /N34, IR o4 I RE SR R 0K T4
R TG B2 S EE . AR OB PR B AT, AR AR L 2 I OR T 30), FEARIOMER SRR M TE Al v, DR,
IEfICAL e K T RTR TG AL I F MR AR — 32102, B 4 X X JEES Y Jm TR AR DG A AT AT
s, PR RIS A AT 3 5

P(t) = P(X = t[X]|Y = t[Y]) (7

FE4BMEZPTHE—%FD p: X > A, HRHHEMAM,, 2MEHE U =XVAUY . HEA—BUCH MR
B0 235 (7), WIAS—5 53 40 b LE A G 20 IR A28 T2 K TR o A I A 2 T2

IE B AR, B X =x) S A= H A Ah e AR A0 F, AVEF LI5S RS BIFEAR
S ={t1,t1,.... e}, HTS IR oA, BRI S Aol BRI E AT B AARNER P(X = x,|Y) FIIHEE. 2%
S h TS IERTTAL, B X RV SAT A, IR T A =X (8) Fios:

Ei=Y" PX=xilV =4[YDP(Y = 4[¥]1X = x)) )
1S ICALA R SIEAL, X JRPERLC GRS T x,, MBI AR (9) R
E= Y POX=xlY = ([YDP(Y = 4[¥]X # x) )

J N Al 210 k S N
FHIE Ey— By > 0. 4 Jr (B BHES, AT PO =6 (YD FL N py, WY pi=1, K P(Y = 4[Y1|X = x) LK i,

2
e . PX: =54 N i
WY 0= 1 SR E - B AR 10) b, (T =5 0 WA EEN Y, p( 2] -150.
_ P(X=x) (g
ki EZ_I—P(X:xl)(Zi=1p'(pl.) ! (10)

S pi= L R p U L5 A ST g L= S g 1 B AIAT O, L L
i= Di i=1 Di i=1
g, ST, IR, WM BB A, B BRI KB TG A R0 S A
HL b = 2> 1A BRI CAVR A IR S, AR B = 2 <1 WS, P CABER N Z AV S
FEALBEASIRAN 2 AL, WA (1) R,

Zt,es. (@;=Dpi= 155 Bi—Dp; (11
PR (1) ZERPIL G T o, 1B, T i > 1, Bi < 1, AR (12) BT
Z,iesl (@i =D pia; > Zt,e52 Bi=Dpibi (12)
== LRV (12) SHICH, AR (13) B, 1 ) pi(ﬁ)z_ 1> 0, i, B > B, V.

2 2
L (2] B (2] B B
R, Bl P A (7) PR R B — RN L, VS A £ 4% FD I %5 FD 44 S 80l T
¢ TRE I % % 4 FD, 3fi P B0 S (0FAT FID (22 BRI A5 04 X b, 45 A AE LR 2 10 FD bR PE DA
UEHESE Y b, @EBECL (MR N 45 2 Y P B MEIUE N, X B MO R 4 e, WA (14) Fiow.
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p®)=PX=t[X]Y =t[Y]) (14)

B, BATRAM KRG TTVEM T p @ B, B1F 1 g% sephsr, IRIUE AT BLG 4R Bk L —ANBENLEE
K, p@ RIRARAL 24

PO =n(X=1t[X.Y =t[Y])/n(Y =1[Y]) (15)
A, n(X =t[X,Y =t [Y) R TH X =1[X],Y =t [Y|HTHEE, n(Y =t[Y]) BT Y = [V oA =,

EIB S M H M BB M E 2 OmN), Horpn b 1, e Bm, N o T ocA iR,

IEER: X TR ST AR 1, PN AN BUoH, B TREA R nHE I ERih X =1[X],Y = [V Y =1[Y]
(AT, DRI () B2 2% 5 O (nN) .

Bl 4: Bl 3, Sl HHRAGIN S, MR TG EE L, = {t, 6, 13} . X T, G4, K FD K @y : ZIP — CT, o) 25
JEYER ZIP, ANAE o TIRJEYEE AC 1 STR, B p (1)) = P (ZIP=5039|AC=340, STR=Pond)=1; XJ T 1, 704, HiE R
) FD 4 @, : CT, STR— ZIP, o, NI ZE#BJE My CT, STR, AN{E @, FIKETESE AC, R p(1,) = P (CT=Brighton,
STR=Abby|AC=857)=2/13; X T" 13 7G4, HH: 5 If) FD 4 ¢ : ZIP — CT Ml ,: CT, STR — ZIP, ¢, Hl @ K 75 F J 1t
H ZIP, CT 1 STR, N7E ¢, Fl o, T HIRPE N AC, R p (13) = P(ZIP=5039, CT=Brighton, STR=Abby|AC=857)=1/13.
34 BRILFEBEKRE

LA AT IR AT 5, AT RN S TR 1, TR el RORER, #6Tok, JAT7 200 1, 34T AR B, B
T B — L SR A 5 980 A G AL FD. AR AT SCHT AT S0, 1, P OCALTAE /N 4L, IERfG AL SR T RS/ T4
WRICA MEUE, (H IR TG PIIRER — @ K THRTCAL P IIMER. BRIk, BRAr TR I Bk T 45 R S/ PR AR R —
TN STH L T .

BATHE SRR 1, WG RE G, = (V,, E,), FEF M 5723k 8 G, i/ NI S B 5, SR Gn T
NV PN TRUR v ISR TR & x, o R TR v RS E G C, B v fECH, Wx, =1, Bllx; =0. Bbi,
AN TR AR 5 K Y. LA S B e K ) R ) — A T AT, e /AT R 78 5 R I 12 O 1) — AN dme A A

min vaec WiX;

s.t.xi+x;>1,(v,v) €E, (16)

x;=081,i=1,2,..., n
o, Bl B AR C A& BT 0 o P AU /N, RS X+ x5 2 1 308 E, AT R — £ A T 520
—/NEC L B TR PRI NP M () B, DRI B A R A A X = 0 B LAA St A SEER A R4 A 0 < oy < 1, AT
A LA 22 1003 1) P SR e e R R B R e, = 1,2, BT x0T S /N B, DR xR4T 8 SR HH 3 5
R 4 ;> 5, WHEDIAR ) =15 72, +f =0.

BAL TG S H B WE 2 Jos. BIEHA BRI B R B el g g, W udigke 1, X FD £ A X,
1, PG FIMERAY CL 40, S S SEB 5 AR B AL AR J . SR e 1, M R IE G, = (V. E) (B 1AT); 20Kk,
MR 23R AT (6) IR X (5 2 4T); SR 5388 J A S AL I A A5 BT B ! (G 3-6 17); BB,
Wt = U6 I G AL, 45 x4 = 0 e dlinA J 9 (G 7 4T).

Bk mib rEBE Ak

0\ BRI B O (R TC AL T WAL L, 1, SR SEALR, FD 454 S
ity RS IR T

14 L, /&R 8 G, = (V,, E;
2 FIRLE MR T 2Rk A S (6) BBt x;, 1= 1,2,...,1;
3 for i from 1to |I,| do

1
4 if x> 3 then
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5 x =1
6 else x? =0;
745 x} = DR CALIMER, K x! = O X N c4UiA J 5

KB 6. TS MBI 1S40 O (n2), n b 1, LAl R,

T FOE, WRSEIRI AL, TR0 1, PR FD [ TCALY, JEAG BRI I oA R B E, o, SR
WL, L, IR TCALPTPIE I, MR E, 8 nn— 1) /2 40, IRIE RO B 0 L FF 4 O (). BE oK, T
A BRI Le PR KA (14) FEUEAT S\ T2 O () IR 1)1, DRI B DI 152 24 0 O ().

RETR 7. $ik 2 SR IRAT M ST S0 SLACH 5 B A5 5005 0B S AR Z IR IAEE Y 2.

S T TR S RIS SO IR TE AL B2 A, R, SR 7 R >
Sl ST R Y 37 A

, BT

me < 22‘”1 X (17

BTt =180, x> =, Bl 2x > x4 x4 = 0, 0<x;<%,f§ﬂ2xf>x4 Rt A3 (18) Bior, IELE.

Zl;‘le\ =Zx;‘=1x?+zlf=ox? <2ZAI i +ZZXA % _zzlz”l X (18)
Bl 5 B 4, BRI G J = (14,15, 17,15, 110, 1115 ros s} MRS TCALEE T, = {1, 0,53), b p(r) = 1, p(2) =2/13,

p(t)=1/13. g I, By sl 7 Biow, T v, va, v AR 1, 60,1, BT 6 Rl Hi @1, By, Flvs 2 (B AE

1, BR2E0 @1, [FIEERTAL, vy Flvy Z WAFFEIL, B2 @p . i BB/ N TR R 55 C = {vs}, BRI, FRAT TS 25 B, 5 36
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