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Research on Qualitative-Quantitative Simulation

Zonghai Chen Yuanliang Huang
(Dept. Auatomation, the University of Science and Technology of China, Aahui, Hefei, 230027)

Abstract: In qualitative simulation, it is very difficult for the simulating domain to refute spurious
behaviours predicted, and must be solved. Utilizing fully the quantitative information and other usable
knowledge to solve above question is a feasible method and the researchers in world have obtained
many results about qualitative-quanttative simulation. This paper mainly introduces the relatively
mature theory.

Keywords: Qualitative Simulation; Spurious Behaviours; Qualitative-quantitative Simulation; Grey
Qualitative Simulation; Fuzzy Qualitative Simulation; Qualitative Reasoning
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T EASQ, MEREX |, D. Berleant X R T —RFMITEIEQ, . HEBQO,HFR
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3 NSIM: EMHSREFTAHRS

H. Kay #1 B Kuipers T 1993 sF42 HH— R LLIFH8S O, HiFAI sk, ek, XRE
TR R G B8 1 5> 7718 (semiquantitative qualitative differential equation, SQDE)
HIB{E R YE( Extremal system)iERHHE, BEAIHBAARENETRES. HEESER
O, B RHREChF .

RAVB— PR EA XA B, BRREMEERDFTER:

A’ =C— f (A)9

B'=f(A)-(B) feM'

EHRENLERERRNDE: c<c<c, f<f<f, WHHMREREN:
-j &
Q-8
A'=T- f(4)
B'= f(a)- f(B)

EHSHERT, HERGETENBEIR L Q, NI REERE.

AT, BT NSIM ZRRFRER RGN RSN, I EAM T EERA 2 HE
%R A SQDE MHEXR, HERFTRENNAGHEITHIL.

4 EREER

BIOE R O, WARMAEEH, Qiang Shen Fl Roy Leitch Y EIBIBEAHX MRS A
QSIM Hi¥:, By T—HEMHETENAAY: S e H(Fuzzy Qualitative Simulation,
FuSIM). 5 QSIM Hi3fl, BNt ERIRRSER NN MEERBHEMZ |,
- ASRER, TRENARMEREOERENRZ, FRFERETRNOBHRE, Ri5H
fTARITE. BTHEIARGENERGEMO, PREREREETAR, MM LIRS —
BORENRROTIIL, HRPBTELRN RENHARE S, ElkEkd, Q,hRHM
REABERANTERE Fe ! MR AR BB R AT RN, BIntFediEseR, 8
Ui RGRPREATRASHDESD . XA ER S R4

(YREHR

MIEGEMBN TRARNES O, RAFRGTROEHEREAS R, RETBAERL—K
E AR HBRIRIEREN QS (x, AT) B—=5idl< A, B> A,Be Q,, Hb A FiiR,
B ML R, AT AFER x EHRENTFERE, =HNELRFT:
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@mH0e B, , HAAT BAHEL.

KB #RBMaRR, W(A)BAEHHA HNEE.

QREF

REFBALEEZEBRN—TREBEABS — RS, ASMIE 0 BA IR0 AR
i, R x NRAHESRED N < ALB, >,<A,,B, >,A,B,A,,B,€ Q,, WH

DA =4,,B =B, N ##

@A #A,B =8, M i

@A =A,B #B, R ¥

@A +A4,B +B, MR ¥#

()T EHEAR

BT R SRR AT R EEENRF TREYN, hETRYIPRET=ENE
GORBHZRHM LR, EWMERGEEERAT =M BER:. —BRASBRMAR
TR, —RF ARG EAREAR A TR ZRNARENH AT ERE.

W e HA BN T RENERAIRAN FEBER, XMHETH QSM KK
HBRFANEEFROTIALELSBE, BENERLER QSM WM, BHARANR
WEtt,

5 sosim: FERTER

1998 4E, H.Kay Z4{HHAE QSIM. NSIM M Q,, #H T —FFTRHGERE: SQSIM
(SemiQuatitative SIMulation, SQSIM). SQSIM & —F %} B0 & S ¥ AR5 E 4 X A0 & R i
AHEHERNERS TR (ODE) #fTRAMGEMFE, HHMERSRGEEENAHEXE
RHHAR .

#F QSIM Xf ODE MFR . SQSIM XM RAMAHEIERA T EERRANIE, 3t
Sr=HE. ERISEN:

+ 45483 (Structural level)

EXANKFE L, #5R ODE WIERAREAE BT A8 8K Ry

- £ E (Qualitative level)

EX—KF L, mmrﬁm@ﬁmmwwgs. WHNIE T BRI LT3R A — S IR .
HMERERPRUR “BInE” £4. QDE iR BEHPRBILRHMES..

+ SE R (Quantitative level(SQSIM)

EX—KF L, ERERNTREE. FRSREAHEHE:

— SPERERANRR RN

— FREMRBER A EHEEAREE.

£ SQSIM i, RAFEXEERHSEERNRHTRNAREYE, ABSA%FRE
BHMAHELE.

ERBTREMHERZE, MREHATEN. X—IB>=4#17:
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MA Kuipers B) QSIM ¥k, B RENFTATTREEEATRH.

- Q,— HifT¥EERH

BT QSIM HikZm T ERENER, BET SRS QDE MAHWIAENRSEFTH,
HRAWAZ TS SQSIM AHENATH. BREMNTREERNHT QSIM =4ty Ikt
ZE, MAQ My ERMEH, LM —ET AN, MHRNEREIEHEM.

* NISM — #47 & B HEBE

BN A REBEREGNERNBLE A s BR BB —MMER, OBV TH
SEESERZBINHTR. BAIEAR/ME SQDE RS — M4 5%, NSIM #3 QDE 13
BT -MURRLE. AXERBHIBHRT REHK ODE £4, EXIREF, HREE
BR SQDE HRELEM ETH, MAXEREHEK ODE RENRABRERNAREHRL,
M FF R RGRE— ODE R4, MNHETURAEHANHEFEHTHAMSRRANDIR.
XN R —BEL Q, A RER.

* SQSIM—Z5 & R RIK - ¥R

SQSIM i@ 45E QSIM.  Q, #l NSIM B/ XM ARERETRNAHEN. B QSIM
FBERER EHRNS—IHFESRL, B170, M NSIM =4R4MmsEas, 5—#
BHRE TENE S T ERETEIXT QB ANRE SR ER. HEXFEEI, SQSIM
B MR AN EREH BEEX R

SQSIM &4 QSIM. O, #1 NSIM @ xt F i IUFh vk

O EREZE

XF Q, AP (Event) MBIBAEL S NSIM ™A KRR .

QOFEHE

NSIM &L S O, AR,

O :

BRERMBHEETEDSUEPHBRME, HBGEAE QSIM KR FFE RIHRE
Mo
@B W
R Q, FAEMB AL LIH NSIM, [#8 NSIM BEARE&F4AC42H O, REN LR
TR, HEXEHFROIECH 0, NHMETHREARENH .

SQSIM B—FZfTEREBRENERZ L, FHEAYMRMLIATHRRE SRBRSET
R —FMARRE. EHRBIRTINERA TR

- BliEY RAT ARBEWET . EHMSAST SRR —RRER

- &R0 &7 SQDE FRHIHA HILATH;

» SQDE BEB SRS BN AR E tE—FER IR BB R E 1

« B FE R R S B IR RS BRI R B R IS R TR .

EHXSERFAERAE WEAKE.

6 GQSIM: REEMEHE
RITESTRITEECRBIFERICHEMZ L, S4KAREHE. BRSHLBE RS
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