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Nonrestrictive Concept-Acquisition by Representation Redescription

CHEN Yan WEI Hui
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Abstract A rich and complete concept system is required for Knowledge-based Problem Solving, especially when the
problem is domain unrestrictive. This paper proposes an object-based representing method for concept system, focusing
on the representation and development of concepts on four representing levels. Our approach overcomes the restriction

on the research of concept system in both Artificial Intelligence and Cognitive Psychology and contributes to the im-

provement of reasoning and problem solving ability in knowledge-based systems,

Keywords Knowledge acquisition, Knowledge representation, Semantic system, Machine learning

1 MIREER
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M E T AN E B SRR S o E et S E
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LEHE . Jouve SEMESE A B AR FIELE A8 T 1E D E,
FEFHF L EBUSS. BAXMYEFERMERETH
FE AR, BEAIREARERERIE L. BREFREIMHY
Bt o] AN FBIBR B R 2 S B 2, (B U R TR L]
B BT SR LR

ALEERZEF B EERS ANMRER I RA BE
AW, IHARXAEANBSRELBIBTRAGHIN
B , TS A 5 S L TE R S — LA 2 f5 , T HLAS
MARZHE, ELSENAERABHHEREL D HLF
BT TR AT AR, AR R (a] Rl 48 th g 1. 3ox ol BRE )
B RGEAMIRM L R+ 0AR R, B ook o] B8
HAE. Bk, NERAERFRESREMERME T4
EH.

BRLHESNMOCHEEN S RENERFREERE
BB (ER 24T X BB RGBT 2 T XL IR B 5, B A
ERT AR R AR I ARER 2R b B T 23
INENEL S AT AR AL R, th B 9 B 2 X A o T B
BT, URAEHAENRE ML T INNEE,
M A S B R 4, T e B SRR RS,
REmM, X BEHT SR AN EE{IRBE T FENE
K.

K BOAFB R B 9 B AR B W K F M A B2 BB 1B Son
1 Peterson # i i CLARION 5 B0 £ — A~ MBI K TN
MBERFIRFRITEEE, HETEAFRARRUERA
TR RMAIRRIE. RERBFENRIE RS H AT RHEH
R g AE — T 43 B F24F (distributed representation) 77, i it —
ISR LRI . THRRERENRIE, ER-R—FRHBRILE
(localist representation) , — 85 R AR —ME&. FWRRIE
I RAR, 2 HEARRE, FRENEREARRE, YREAR
&4 REMERMIAR, 2SR AKE_ EA, K2R A TN
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THY. Zacks FUBFFEET 38 1Y, ¥E AMTIAIR AN EE AR 38 14 6 L
B, HEh b ER R4 FIRRAHEA B AES. 4
BARSAERMR N B & J8E 8 ED &, AR R TR
WA FRLRE R B BIRA B BARIRE, I RE
R BIRARYE . XFAER IR A B, BIRIE b
M AR R EAER . P3RRIEMBA B RIRE RS
RER R BB TENEE AR AE, AR L8
oy RS RARERETNE RN —RE.

FHFE M BIRE SR BHRIEEX BB TR
BT B TSI HLR BT 2 T AR & TR A | PRt
AE R, X—IRE TR - EBE R, EEAA
£ X R — AN T AU A R R,

2 FREEAREL

EROEER N THREAMANDRRLE, KB AN
FHMVLSEA Piaget #9/5 SR IE A K Fodor MBHR TR
. Karmiloff-Smith J@RIf RIS SIS LT E,. &
YT EMEEFERTEYE RR(Representation Redescription) #
R, i I AR BRI AR A T R BT RIEE R
AR RN LAA £ M EFMERXAAKF. RRE
RFE 3 B LA SR 3 PB4 BARRIKERME
fiE.

B—Hr B, AMTFEEMSMRATE P HIRE R B R A M
fndp. Xt REME B A AR Z L, BRI AR BEAE
MBERT MASEMNEEXR, EX—HBRHZIEERK
FRARBOKT DRI, 72X K L5 RAE LI P 0
SMERR P WRIBHTRID, KV T RIEM L 6EF, AT LA
AT R BT R RN A RTER

B RN S A B R RAE U L
B, X —BEARERSE (EDRE, El RLE
K I REEFH M N —FFNEREMER. K¥EEL
W RO B AFRAE, X L R AT RE BB 3 5 KA E R i IR AE
RAEBR., ENEEAEADER, WARAFERE.EL
SRR T BFKFE,

BB SRR A I ERRAE A AN T, 7R AR i St
W ZEAE T P4, SRR ORERR IS
2/3(E2/3) KFRAE, E2/3 RIFMMT E1 KFRIFRM, E
R B A BIRAE D, R AR E3 KR 5 EMRE . E2 AR
BE.

FEHE—I R . BEHRELTRAERARIEKFTIX
BT A TR X R AT AR MRS B
B &ARIEER, RIEEBRIRUTHERREM. BIR
TEEIR M BEFF IO BRI AL B P B 5 B E B o7 LA A
REHMMAMA BREWSIBRAR, REERIBEA
HHAH & B B &R SN2 EE R4, BR
REARIENREFNSBAFHH A,

RREEM B HAMEREORB R T MK T
B, RN EREFFTIANRRE. BT MERR
FRBOHPOE, Bk AR —MEERORE, EIHE AR
FIRERED. EEBREH T LM ARAKFRRIE, B3F
WA AR HFER R, W iH 4 HEH iR B R AR ER
SR F AT R A ST . AR RR BAUE B2 K0
HEMAFMAELRE . Bk, 0 RAHEE RR #A R 2]
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SEREAE | MR TE ST B R AR A AR SR A IR,
3 REMHEHR

RRBEARYARH T 4 R K OF B RAE , (H X 55X 4 FkF
RIEAHE, R FEEF B G EMRE " F Lk
{7 2 % B B 3R A P 3k, B ATV BT A T SRR AT b AT
xR, EBRE KA B M A A8, e B, FA1 5 B R
(object orient) FIX$ & A9 T 2 X — 2B AT A S X R
MTFEBEMNHYHN ARSEREN AR SHE X,
T i) X B — FhEE AR AT T LT A K R BB A X B i 7
PR T8, B b JELHMTE LA RIE. RER
BT TE T R AR SR M. FEBRAN— SR,
FEXERE MM T ERAENH, SENMNRBEFOTRA
ZRXFE, REF A 3t g H#it b A object At R A9
. mEXREERER—FREEN, LR MRS RGN
WICHE . BAERNTLAR A BB A B R A5, X R AR
BYEST A MR RARRE ) ER AR,

AT RFELRLOHEXTX—RIEKTHITAH
L FRAMBA X BN PIST 3 48 S AT RAE A X R X — BB
SMERBAINFERR . IR RER T A AT LUE i B i 1
HEMWEGERN, L ERARER, i EF L FRATER,
FEAT R EREEF A, AT, B R E MR A
o AT AT R R E S S /P REM & A, X
St Sh B I ERSY SRR AT R, MEA O SBILFEA .
Rk RRAT A LE RRTEEAF B i L ME— A,

FEX— K-, A2 ST SORE B 8 B — IR
P LASERR X % CountApple #9JE FF7E , K o 49 B4 40 AP-
PLEL-3(#it##) #1 Mary GH308) # i % Bk Fw, I H
RRFRE—MTHINEREHLEER . BMIBEREAT
id:v R
CountApple
{

const Apple APPLEL, APPLE2, APPLE3;

const Person MARY;

const Position HERE, THERE;

Process()

{

Initial State
APPLEI1 Position(APPLE1) = HERE
APPLE? Position(APPLLE2)= HERE
APPLE3 Position(APPLE3) = HERE
HERE
/1RIERE

MARY. Move(APPLED);
MARY. Say(ONE) ;

Initial State
APPLE1 | Position(APPLEL)= THERE
APPLE2 Position(APPLE2) = HERE
APPLE3 Position(APPLE3)= HERE

//TE Mary 83} APPLE] Z 5 HPRES
MARY. Move(APPLE2);
MARY. Say(TWQO);
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Initial State
APPLE1 Position(APPLE1) = THERE
APPLE2 | Position( APPLE2)= THERE
APPLE3 Position(APPLE3) = HERE

//#E Mary 38 APPLE2 2[RRI A
MARY. Move(APPLE3);
MARY, Say(THREE);

Initial State
APPLE1 Position( APPLE1) = THERE
APPLE2 | Position(APPLE2)= THERE
APPLE3 | Position( APPLE3)= THERE

//7E Mary #31 APPLE3 2 J5HR7S

¥
}

SMEKTE E1 X T AR X RATHN, BB —
Mo EFE-ANRREIN R, G EERBEMNRIT T
A TRAEEMME, SRR ER LR E, 281K Fh
BETER GARREFENBE—-MEREIE R E, B
Sh—ARARALTE T LB B 3718 B B X 7 R YR T N B A0
TR EHBBTRE.

D3 LAZE S BT BB, 7T AEX BB (S T
B&A B LT RERRIE KM% EBr #2235 1
RS RAE, BB KEMRIETLUE N, ¥t 5
R HEE ST BNERE24E . AR H R R
NMRRRENER., FEEFXEN—HEX -NEEZER

HAEME R T ORI TR B LRI,

enum Number {ONE, TWO, THREE, -, TWENTY}; //EXT
Number X Fh 2RI R BF

const Number NumberList [20] = { ONE, TWO, THREE, -,
TWENTY )

//NumberList IS XBTFAHT 1 8 20 X 20 M HFE

class CountEvent

{/E’%Eéw W, R SRR — 1 B E AL

Publi
/7&'&4&%@: S SRR e g, 2
e B A 48 2 P By

Object ol. 02,

//EXT?#I*&E‘J%W

Person Operator;

Number result;

void Count()

//?ﬁﬁﬁ’i‘ﬁ‘ﬁﬂﬁ TR RIFIE result H

int i=0;
Number num;
While(! (counted(ol) & &counted(oZ)
& &.counted(on))

//i’sﬁiﬁ%%iftﬁﬁﬁﬁ

Choose(oi, 1 counted{oi));
/A BT Bk
num=NumberList [i];
Operator. Say(num) ;

i+

IR R

}

result=num;

}

SNBAKFE2 BT REMTAKECIIASIEHTT
TS ERRT 5EH MM E ALK, A —k gtk
FTAZEBRITAT BRI e R AT B0 LB E X
AHEMEZEMIARE L. BHir, XPrEEX ALK
FiRE T, RIS EX RS AR T HRET .

BEX-KPLET G (Set) MY (list) B9 A, B
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HRWAFIR T EAHRBESRER, A XETIEE EEN
R ) Fit-H B $R VR #8482 CFE NumberList 2499, Tij Coun-
tEvent 5 T NumberList KB 2 F L FHBR/ETM IS Y
B .

class NumberList: public List{Number)

P UbliC:
((:ount O

assign(20);
push(ONE, TWO, THREE, -,
Y/ /BItRAEA 1 B 20 BME

}
//NumberList 2852 S, 783, & /& List B—F3, B LIGE& T List
B — 25 5 51 BR B, I GetFirst() , GetNext() %5,

class CountEvent

TWENTY);

Public:
Set(Object) s1;
/KB Set 0 | F# List KM B RINE 5
iR, 5lRR Ha mEl k., Object i
2,18 Apple ¥ 2T
Person Operator;
Number result;
\{/oid Count()

x*
i
<
¥
2

NumberList cl;

Number nl;

Object al=s1, Select();

nl=cl, GetFirst();

/R BINPE T

Operator. Say(nl);

sl, erase(al;

while(! s1, 2mpty())

{
al=sl. Select(); _
/EBNES PR TR
nl=cl, GGetNext(nl);
Operator. Say(nl);
sl. erasefal);

result==nl;

}

ShEKTE E3  FEX—WEL, WRBEH B E
e, TTRES R A= 0 3, (AR LARTHE A R — T A N 2
AT HE AL A% 4R AT 42 P 7E 3L B I R R T 4R A8 R Zh T
RCAYTTRENE ISP R E AR T &, BEeke
—46 B LB L B & A B R AT B RS R
.

AT T B9 AT A AT LA Y OO R o A —— X R
MBFERBEPE—ITH SHIFH—AHHE—
MF AN RD B BRI, ——XF R —F
PR B, SRS B UG XM TR T #E AR
FA R A AT RE .
class OneToOne

Public:
List(Bio) OreToOne(Set{Object) set,
List{NUMBER) list)
/ /¥ set X5 list PR TTR—— N B, 18 @ — ik S ¥ F
\ FHXF R B9 - JGEH B List

Struct Biof
Number number;
Object object;

}
/BT FRIR——Rf

class CountEvent

}

LR = TRA M

Public:
et(Object) sl;
Person Operator;
Number result;
Count ¢l
OneToOne ol
Number Count()

Bio bl;
bl=o0l. OneToOne(sl, cl);
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\ result="bl. GetLast(). number;
}

AL A FRIERN BN ZRIR, W ERBEERE LR
REEE. TERAKN— SR, & REEM N 28R RIE
HRLRERENHRIE. MRNERELRERRRERAEN
—NEERR . SR —-HRB B A KR R R E
FRES WA RAEF 7T LR AA R RIER T

4 MERUKREERITE

HTFREFESYERNBELRHES, TEFHNRTE
A KT YIRS & RK Y, B b R 2 43 FF 5 L
MR EINNERKT, BR—BK - 9SS0 & RKE
REEE B FRAEEKY . T 43I RS 4 A [ R B A
AREGR MK Z BRI R ER.

I 7k

YRR

DIXKVELA g Rikm Y ikm 3, in APPLE, PER-
SON &%, i sk 2k BRI E X FHHHER.

2) 1k B 3R L S 1 i) TR A 28 P R (B AR R A
B ML E A RREENEEX.

YRR MAE R EREEETAER, B IR EE
AEBHR HONBEATER, RATTHANSEER, R
AL B A RAERE.

HIEA

DIKVELE LR MR 3h1E, BIARR 45 R HRE,
EIURBNERERR.

2) X s RV FEBT (I 4R E LR AR,

IkFE-E1 kE

YRR ER,

EX—KPHERT RS, RWBRERGHBEET
(4n Object XM E 22— MRMB ML T, BE—HME
BRERKE,

HERNER,

DEAERE, BT R AR U KT,
REZEARRN, £ RFHE.

DBERMEREETEN TKFB EL KERERS,

a) LERTEATE . Z25FHNYWEACALENER
o8, Pk ISR b IR,

b) F BB LA RIRRPHEAME LGS XA
9.

E1 /K E-E2 7k

YRR EIR,

— S A AR LR B X R R BUR A TERT B B A
H,

RHMER,

DI SRS B IR EBUE 4 A S R — 4§ 4E, 4
B—EHS s, HFENRREERSTF-LREEREE
BIERM, NS HAMNER T HRES. MEEHN
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BEHE MR SHSNX AR URNO—THHRE. H
XSRS A B A ER T R BRAE , IR & TR BN B
P A RIRNME R SR E LEMBBEERT.

2) F TR e BB 2 TR TSR 2, L SR s R A B
T HHB R SCHHRAE.

E2 7K F-E3 /K F

FHRER.

X H S5 R RLR O Bk 4R B O B 0 R ) R AE R
BO, M E—BREEREL., X BROFEEERMEMH IR
HH ) — SR RRAE , L ANDEER (XINL RSR R RS I ——XF R T
7.3 0f - 3:1 08

RUILES, BERIBF E RN T RARS — 2%
XK, BESEXEFHREENE, IR X—REHE
RIS B SR LB EEAER. MRARZERXE
BRI R R AR TIE . 6TE UF & R
HERENSERFEALHOARER. 2SR, X
B HHSERE SO BT R RRAE . RO BIBUR G . BT
BRI R4, EERRETABUL KRR A S .

Wit ERFRMHESENEERR EXREREHN
KRHFTOR . TIRLGARLO B N RIEE SRR R
R T —METHRBENEESRERES RRTE
BT WK LANBAF E1LSMBAKF E2 F5h 8 k¥ E3
ERREEAMERIE. FRUETRSRARMEHNER
TR, TTRA W RBIRER L. 7R TR TS,
B EENEIHTEMR.
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