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The Theory Revision by Adaptation of Impasse Cases
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In the field of Scientific discovery, a newly formed theory will seldom be perfect,
and its shortcomings will be exposed as familiarity with the domain increases. In
order to deal with this deficiency, a number of approaches, called theory revision,
have been proposed. Theory revision is to eliminate these shortcomings by aug-
menting or modifying the imperfect theory. Typically, these approaches make use
of the procedural rule set so as to eliminate the impasse included in the imperfect
theory. However, one of the problems associated with these approaches is that the
construction of the reliable rules is very difficult.

This paper proposes the system which revises the impasse by using Case-Based
Reasoning (CBR) approach. CBR is based on appealing to memory of past cases
as a more efficient and reliable way to reason about new situations than relying on
procedural rules. The basic operation of this system is to match the new situation
to an analogous past case from memory and acquire the revision method for the
impasse. This system retrieves a closely matching case from memory by means of
structure mapping engine proposed by Falkenhainer, Forbus and Genter.
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greater_than (K (W% 1) | ze10)
L3

Q= (flow-ratc, WE (BWit) - BIE (3> 74) ]
“apop [RE (Rit) | & (RH1) )
qrop [BE (7 04) & (B#2) )

[3:]

1. (% (R#1) A [flow-rae] ]
T+ (X (BB 2) ,A [fow-rae] ]

8 HESTEA

BWOEHOELBESBITHIL] #RLTY
5. %7, “distb” @ [aVF Y OBENEM
DBEEF L B olaledlT, TR_RTD/INF A —
Y OMOEIEL L] T xELTWE,

envisioning { {ds (& (ZH 1) , dec) ,
ds (K (BH2) ,inc) ,
ds (WE (B#) .dec) .
ds (BE (2¥F¥4) .inc) ,
greater_than (BE (BH) , BE (2> 724) Y.
greater_than (& (B 1) ), zer0) 1,
[os (R (R#1) , sd) ,
ds (& (R#H2),sd) ,
ds (RE (W) , std) ,
ds (BE (2¥7>4) , sd) ,
equal_to (BE (Ri) \BE (2>¥7v4) ),
greater_than (& (B 1) , zer0) 1) .

B o R

RIT, HYFHEEMOLEIIZ X 5T, “list-17
& “list-a”, “list-2” & “list-b” HIEFNENLEE
o, CoHE, “B (B L) & YBE (Bib) 0
2DDNT A= 5 DEBBSEIA ¥ 7S AN T4
LTWB I L HFGirs. ZOMRE, 22043
A2, “impasse(ds(E (BT 1), dec), ds (B (ETF
1), std))", “impasse(ds(E/E (Bih), dec), ds(B
£ (Eith), std))” L RBEEN, BESEDOT ¢
TIEHELND.

ToET I TR, 200482 DREEIEED R

EEND., “B (B 1) LwINg -3,
B EARZBVWTEBEEED/NT A— &T&%
DAL, “BE (Bib) LwINS 2—51F, B
BRBONG A= 5 Tho, TR, “EE (4
i)™ L0 b & (B L) KBTBA 1 RA0OM
HEAATEL %5, L7zdoT, “impasse(ds (B
(BHF 1), dec), ds(& (B 1),std))” 2 B IIEH
THIEDPREEN, DAL RANTYE LT
IKEoh 5,

YKV TR, M10 0L CHEDEM L
AVNRABYI L DERIFTabR, BEE “om(I
- [B (| 1), Alflowrate]])” PRSI D. h
1, [BEOMEN, “heat_fowrate” DEESTH
BTB] vy EEERLTVS

BEO B4

A vsta impasse (ds (R (B# 1), dec) , ds (B (1) , sed) )

wRams 1- [E (BH%1) ,A [Now-rate] ]

BER m (- [E (BH1) ,A [fowrate] 1)

FRZAVS: 0

AYRA impasse (ds (IR (RIF) | dec) , ds (M@ (M) , sid) ) |}
WRaE 1 - (AR (i) ,A [replenish-rate] ]

HER m (- Bt (RiF) ,A [replenish-rate] ] )

X 10: BHl0EZ

JEYarcilt, vy ¥y TRLNIBTER
PRI 0L RICER L, HES 0255 9
- [& (BH 1), Afflow.rate]]” & v 36 Z B+
5., BESNZFET 0L AL, HHTMRED
HERICE S M CRMES NG . #RBTHU S
HEFmMEIT 2o EIRIE 11 LKy, “im-
passe(ds (& (M 1), dec), ds(& (B 1), std))”
EVIA Y ADPBHEENRTVE LGS0 B
F 72, “impasse(ds(BE (Eith), dec), ds(BE (&
), std))” &) £ ¥R S FERHIEE SR T



B0, SHEHIZCOT O AZELLBESL
fe7aRELTH LTRSS 475 )ICEH
BT 5.

envisioning  [ds (& (B#HF1),sd) ,
ds (& ("#H2) ,inc) ,
ds (RE (Biy) ,sud)
ds (BE (2¥FV4) inc) ,
greater_than (RE (Rit) BE (3¥704) ),
greater_than (& (B#1) ), zer0) 1,
[as (B (BH1) . sd)
ds (& (B#2),sd),
ds (BIE (Rit) , sud) ,
ds (BRE (a3>7>%), sd) ,
equal_to (RIE (Bit) ,BE (2¥7¥¥%) ),
greater_than (& (WA 1) , zer0) 1)

B 11: BEIN-T oA L A HEHREE

6 E=E

AT, BH2FIHLEREEY AT A
DAHZANFRELIZ. K AF LITFHRAE
WKHTWEERBNTY S, FEHEE 2 ERT
BFRIE N, PRSI L, hosRm
FHEFATEIETREEHERIC LN TES
HKdD, Thbh, FEELANORRMEEDS S
BHRE2BLIENTELLD, 1 2ORESINI
FIRHTHAZT) L ) bEREMBH L EEZX S
nas.

AR TRELAVAFLAOMESE LTR,
RO 2 AHFETOND.

L BEOBERLH Y BUFEFATITHS.

2. WHBRPERO T O ATHBET 254,
7T H I AFEREERFORENTE
V.

RIS 1. ot s LT, FHFETR, 850
BERE 1 DI AU OWEERIBEIEE
Lawionic, EHELnBERERAT 202
FIIRKODB LI FEEZFEoTWS, #HIZ, BLE
REMVALFE2I-FICRET I LV I FE
b#EZOND, COFERERTADICE, 1E
T8 L7 Rajamoney @ ADEPT O FEIHH

TEDLEZORD. Thbb, BEOBERS
RESINIHE, ERMEO O OHBER LA
HELTBE, BT 1 2BV AL D OERS
EERETLLIBR VAT LADBEIEL LN,
Fi, BE2 3, A Y3205 LT A—
1 2oDT AL ANTIZERLBEONRT X —F
ELTHEBENTVSEDEHL, HMOTOERT
REBEBONT A—F L LTERENTVELE
B, ToETFIEA VR AORMENEE % hET
BIENFTERWEDIELTVS, TOMEIK
LTI, AV AOBESEOTOERITLS
EROBYILBIDTHLIPRATHLIILTE
EORBFLETHLEBbNS.
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