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Abstract: Model-based diagnostic reasoning is an important research branch in the field of artificial intelligence.
Generating all minimal hitting-sets(MHSs) from conflict sets is a crucial step in the process of model-based diagnostic rea-
soning. To solve this problem, all conflict sets are divided into left and right parts according to the Boolean algorithm, and
the left cluster is just a subset of the right one, which provides a theoretical foundation for incrementally generating the right
MHSs from the left ones. In addition, in the process of incrementally merging branch elements from bottom to top, with the
help of the local independence cover checking strategy, all MHSs can be directly produced without generating any redun-
dant non-MHSs and duplicated MHSs. Theoretically, the right branch solution can be incrementally generated by the left
one. Experimental results show that the efficiency of the proposed algorithm is significantly improved by about five times,
compared with the classical algorithm based on Boolean algorithm and its related improved algorithms.
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1. IF(J==2)
2. RETURN;
3.IF(J==(S)) /xJrh B — A
4. RETURN{{e}le€S.IICC(@,e,F)==1};
5. ELSE IF(3e({e}e] )}
6. BWIICC(/(SISe/reeS ), M);
7. M<«{mUfe}lmeM,IICC(m,e,F)==1};
8. }/lend_ELSE_IF
9. ELSE IF(3eVS(Sel—eeS))
10.  BWIICC(F,{S ~{e}ISelneesS ), M);
11.  M«{mY{e}lmeM IICC(m,e,F)==1};
12.  }//end_ELSE_IF
13. ELSE{
14.  e<Select_element(J); /M JHIEGHIRIOTE/
15. BWIICC(F.{S|Se/negS ), L);
16.  BWIICC(F,{S IS e/neeSJU(S ~(e}ISe/neeS ) R);
17.  Le{lUfe}lleL IICC(Le, F)==1};
18. M«LWR;
19. }//fend_ELSE
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1. FOR (i=1; i < N; i++){ /*N 2 RIEAH e

2. IF(eeS, (S,e M

3 F.Clil=1;
4 F,.Clil=1;
5.}

6. TF(J.Clil==1)
7 F.Clil=1;
8.}

L 2 A BB WA RS B R T F, LV,
(4 C B —RLHIE X0 0, C BB B2 D SR [ T4
i L RE SR IS PSPIVE L VR & AOE S PRt ]
AR SRR WALE BT LA C i A bR ic S 7E 5
AR R SR TP R ALE

BWIICCFE7E A — Ukl N IHI #2800 1,24 J ik



£

TR AR - IBWILC.C: 45 7 Jay A Ak 7. 6 RGN SRS 434 Hab SR A A/ M 4R 1) SRV 2725

WOCER e AT VA 23 SO IR S, B A TC K e, M A2 5332
F.CLil=1GIRERE A LR e S L A XA A
ARG M F,. CLil=1CH S AZES) K
T £, CLiJ 6T S, 18 J 6T S TR T PR
A S EES. B 2R E R E W ESNT
LPMA 553 5 250 [y — i ) 4R 5 6 (B ik 240 1
7)) FIr— AR S e A B (55 247) , PRt [a]
B ON). T RN AR WS 17 A
1 IRB(Increment Right Branch ) & .
3.4 IRBE%

IR B 5372 (4 A SEUARRL < 3ol it 37 8 5 SR %o A 43 52
W HOR AR, JT i LPMA B e 6 225y S 54 0 XA
B AL B AT R AR S A e A L Ak R S RS
MY SZEE s, DK A e i 4 8 UE1 - o0 38 O kAT ok ST B
TG, Y L R P AN AE AR ST B T O O YT R (f
TR IE 2 Jm G R T/ MR S BB 4 ) D i — 20 ]
WriZe 88 5 2 5 Sy v ) [ B 5 A A/ Mg 1, EAAR
T WA 3.
Bik3 IRB(C.F.F,L)
BN Je B, A0y SCRGTE F, BB CL A 225y ST/
G
B A SO MR R R
L ReL; /e 32 M SERE 138 R A Ay 4 30/
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4. FOR (meR,mNS==2,SeF )
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6. y=1;
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9 IFGZICZ A 37 78 55 R 1 )5 2R 0)(
10. y=0; break; }
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TERX A, 2B e 4 SRk 37 T 2B AR I (IRB 30k
B ) ste gz T mxt T {2,4,61512,4,71
e (2,4,6  HICE A B S 2, M TES
{3,4,51 51{1,4,7} , 7m0 2B HIMTET T 4 1 h
S TR D 1, R SAE R 0, T AN M AR s Ak {2,
4,7 XN ES TR ICR AT E G N 1, HIe R 4%
HPST RS, T AANTR I 1. 2R R, Iab i
FHEB AR FURE X Y 1 R AR G AR LASM A
ST T E AR, B SR LA A Y S A T A ok <7
MPRTE 0 1. HAARSR UL, Y1 R 4R & 7 AN AR 5o
{1,4,71(S,) B0 % 4.7 RIBHE 5, P LA AEM T ER
My B SR ES, RMENE RN ESGITE NS
T w5 AN TR IR 1.

S BREA 12,3158 Tk 13,61, 13,71,
{2,51,13,50,12,4,61 ,f1{2,4,7} , 5y LEERTEN C

L |FiClil=1,i=4 F,.Clil=1,i=4
B3 F,.C[i]=0,i=1,2,3"| F,.C[{]=0,i=1,2,3 %
FEXEA {4, TIERY R i F,. C[4]=0, Ry )
LG 2 R EEA % (F. CLiIEA R0, ok
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PR, 843,71, 12,4,61, 12,4, 71 545 14,71
LA BN NRESE RS 13,61, 12,51, 13,51
Gy G —Y RICER 4.7 IO 7 A A I L BEAR R {3,
4,61,12,4,51,13,4,5!,12,5,7} , X2 Wy H Ay 4
A 13,6,71, 13,5, T RS A HH N ORILE, Br
DA 4 JRy I ST 7 T SRS % T, e A 43 S AR 3 7 A4
W/ INBIEER A . 7053 S Il VAR 5 16 F, A 5 AP 8 in T
VAT ph E kA2 11,5, {1,3,6), 11,4,
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L IBWIICC 54Ty o s fe A s A, JL Y J& BWIICC 57
1% . Boolean 8.1 — B BHS-Tree 8. 315 . {ifi M7 78 o5
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