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Summary

optimal solution

Hypothetical reasoning is an important framework for knowledge based systems due to its the-
oretical basis and its usefulness for many practical problems. Since its inference time grows exponen-
tially with respect to problem size, its efficiency becomes the most crucial problem when applying it
to practical problems. Some approximate solution methods have been proposed for computing cost-
based hypothetical reasoning problems efficiently; however, their mechanisms are complex for human
to understand. We here present an understandable efficient method called SL(slide-down and lift-up)
method, which uses a linear programming technique, namely simplex method, for determining an
initial search point and a non-linear programming technique for efficiently finding a near-optimal 0-1
solution. To escape from trapping into local optima, we have developed a new local handler, which
systematically fixes a variable to a locally consistent value when a local optimal point is detected.
This SL method can find a near-optimal solution for cost-based hypothetical reasoning in polynomial
time with respect to problem size. From pictorially illustrated behaviors of the SL. method, its simple
inference mechanism can be easily understood.
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TG AT (4) ~.

(4) <EEE> KOFHEEHLT/—F % 1oE
EEL (3) ~. BEEILDORMER 2T IIL (5) ~.

(a) BTHLIHBAEDT—NV/—F

(b) AND BfRDF /) —FBETETH DD,
BTHDIB/ —F

(c) ORHBRDT/—FBRETHZDIT, AT
HoOB/—F

(d) B/ —FBETHZIDIZ, A ThHD AND
RO/ —F

(e) <OR/—FBRII—X> 5% /—F
DHET, ZO ORBFROT/ —FHRLETHT
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RNEWNWS Z X, FEAKERIETOR—V
HREELTWBZ LEBWRTS. #-T, 32—
NI —REEIR o E EFERKDER L2V
Xoic, BER TV AERKHEWD T & A
TEBHPRBD. WY LD (6) ~ RKLED
(4e) MBHFAZ—F. BRZ—FOFEMHRITR
ITERR PR

(6) <BEII—RX> BELR->TVIEREHRE
—BFEICA L LT I — VOEAN AIRED RS B
R Utz & Z ORGEH &FEHRITHICA L 725 ) —
FE#HET5.

8. SLZEDEMEDET

HEREIC L 2 EROUBBRES»DRAZ— L, ¥
WMIBEBOR/ME T a2 2 AL 5 SL kI, B
EREMR LT WZ ERKRERFETHS. SLIEIC
B 2BRREOEEZREMTHN DR KR TDI,
BREBORREITD .

KRTBICY 5T, ZBEKICE D ERTEROIRE
EEODLYCRRTHPBEETHY, B 285
HNZ Lz X5 RFEREEIA TS TH S, %, BEE
WHERT vy TORIO R EBEDREM-STME, Bl
FEDELRERESTRD 2507 Mkl L, B
BEERESICEVRIRT D ENNVRT <D, KR
WA T v 7 ORIDEE (0,1), BHEDK% (0,0), f#
DR%E (1,00 12& W RFT 5.

X 1 1 EOEELTHRIZZEDELZEDTED
BITHD. PR OHREL, HOPRODLTIIE
D ER SO DITRIZT-EVELZENTET
RB/ANRICHEZ (1) . Wi, EEKIC X > THREAZ L
DO LiZE & LiF5Z LT, B/IMEOBET mERITX
DIRIZTEVELSZERTEDZLEZRLTNS (2).

Z AT 1 EIOBE B THRIZTZ E Y FEWTZFITH B0,
b9 LEMER B 2R NIRRT L VELET
W2 ABIOBEEPMNETH 720 ThH D. HB/IMLOBE
& (Slide-down) & [EE(t (Lift-up) %V iRLTWH
LDIEBRLGNDHERD

72 BFRIZIT Mathematica 2 L7z,

9. RERIER LT

SLIEOVAT AL C EiBETHRIERL, SGI Onyx ET
T L7z, EFR—VEAREOT N 28T 2~7H, £
DTk AbAFHES—Z ETOHBSEDO ERIZ10 &L
T3, B/NEHEDBETH D V fmintd 5.0 x 1077
&L

BT, YER DOIERTERE A~ DE T HZIEIT BN
T, TIEHEMAE, FRERBEEORSE (EEzL),
EEfk, OR / —FBIR 72— ANSLOHERF—FD L
D7 aERETEANVTEPEGLNTENER ULUTRT.
BIREL 1 1R, SEROBIHB|IIEIIBNT, R
TEBIE YRR THID THENE L7z 9 L, %O
B & H IR BV TH & TIERE B ORE TR &5
HZENTEL. Ak, UERMOEB X HBIIECTBD
T, BEEANTHOTHEIE LN 3 8L, &
EROBEHBAEICENT, 1B (ERZ—F2AN
THPELNTE) Z2REESTEHELE CTHEED Z
ERTET., RI1LVEE LR ~DOBE XM
ZIEODRPBETE LS. £, AEHROBEZHZ
ETHAZ—NETHWS SLIETIHIRRRKITL 1
1 1THY, BONEMIATNEINBPE (Ry
b U= 24T NAGHEE [ R 94,95,0hsawa 97], 1
IEETOMETRE= A 25 3% HUNOMREIES
NBZERDHoTND) LREBETH-T.

B 31 SLIEIC K DHERRIEE D EBRFE R 2~ SL
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