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Abstract Focused on the lack of qualified number restrictions and concrete domains restrictions in DLs such as €%,
ALC,ALCNR that have been used in CBR’s case representation, ALCQ(D) was used with which qualified number re-
strictions and concrete domains constructor were equipped. First, ALCQ(D) concepts were used to represent and index
cases with the requirements of qualified number restrictions, concrete data types and numerical restrictions, Two con-
crete domain types which are numerical data type and symbolic data type were studied. Second, the normal form of AL-
CQ(D) was defined to normalize case representations in the form of indexes. Finally the measure method for case simi-
larity was presented, which measures similarities of all parts of the case representations, then weights and summates
gained similarities. Experimental results show that ALCQ(D) represents cases more accurately and the measure method

for case similarity measures the similarity between cases more adequately. It is very important for increasing the speed

of case retrieval, for improving the accuracy of case retrieval,and for improving the efficiency of the CBR system.
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EF ALCQMD) M A EHHIHRINT
t1==Train M 3 hasCar. (OpenCar MLongCar M J wheels.
Two M = 5load. Triangle M 3 hasTriangleWeight,
= 100Kg s
t2=Train M 3 hasCar. (OpenCar ["1LongCar "1 4 wheels.
Twol 13 load. Triangle 1= 4load. Circle 13 hasTri-
angleWeight. =40k 13 hasCircleWeight. =150k
t3=Train 1 3 hasCar. (OpenCar NLongCar "1 3 wheels.
Twol=3load. Triangle 1= 2load. Circle[1 3 hasTri-
angleWeight. =100kl 13 hasCircleWeight. ==150x,)
t4=Train M 3 hasCar. (OpenCar MLongCar (1 3 wheels.
TwolI=5load. Circle3 hasCircleWeight. =50ke)
t5=Train 1 3 hasCar. (OpenCar MLongCar [ 3 wheels.
Two M = 5load. Triangle '] 3 has TriangleWeight.
== 200Kg )
t6=Train 13 hasCar. (OpenCar ["LongCar "1 J wheels.
Twol 1=>5load. Circle 13 hasCircleWeight. =zs0kg)
t7=Train (13 hasCar. (OpenCar 1LongCar {1 3 wheels.
Twol1=5load. Circle[ 3 hasCircleWeight. Medium)
t8=Train M 3 hasCar. (OpenCar MLongCar "1 J wheels.
Twol1=5load. Circle™} 3 hasCircleWeight. Heavy)
WAL B 3 TR B 8 <2 F1 ALCNR BB BHER .
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£1.22 BRI, BB 2Bl So, A SCER 2210 R T 8, F
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#F1 HH Spe S S, NI RER

ia HREEE Spie St Su
1 sim(t1,t2) 0. 86 0. 86 0. 65
2 sim(t1,t3) 0. 86 0. 86 0.7
3 sim(tl,t4) 0,71 0, 83 0.75
4 sim(tl,15) 0.71 0. 83 0.97
5 sim(t2,t3) 1 1 0, 85
6 stm(t3,t4) 0. 86 0, 86 0. 68
7 sim(t4,t6) 0.71 0. 67 0. 89
8 sim(17,t8) 0.71 0. 83 0.96

MELRIEH, D So, M1 S BHER K ELH 11
S22 M3 k05 fMs ., 2Dk Sn,MS: Bk
R4y 25 13 5 WLhs L ZE WA, 2 XM S,
B2 5 3 BN 0. 85, A EMEL, LI ERRY
BRI So, M S HTFHHRBB LRSI EHERRA
WM S, AT ELIEERRAR. DHE Su, M S A
S AHH 26,24 5 3 BAAML. WSLER LR MR HIHIBRE
RERLE,AYS 6 NZEMELFE S, WERIEETX—

o 227 -



B XRERITE So, M S TETHHREBBIZEREA
RIS, M S, AR EHBEMAR, 7 M B HWE
BARCAERIRE, 7 So, S WA ZENERAR, W
FE S, I\ o7 F 8 WE R —EM M, TR R T Ly
% So, M S: WAME. DL 4 SR T EHERER
ALCQ() #iR B4 E R AR Bl 45 5 a0 B 4« CBR 34
LB AER

HE-—2, ARICR SRR (13, 22 1B ARSI B B D ok 1) R ABLRE
FEREZE ALCQD) b, 2588 TR T ALCQD) #11d
PR R S, S BAEMRERE 3 P8 MKE
LRI, I SRR I S, B BRI 2 F7F.

RLe S, SHS. MHUEERER

FE AR Spie’ S’ Su
1 sim(tl,t4) 0. 56 0. 83 0.75
2 sim(tl,t5) 0.75 0. 83 0. 97
3 sim(t4, t6) 0. 56 0. 67 0. 89
4 sim(t7,t8) 0,75 0. 83 0,96

ME2TUEFE, DB L, % S .S HEHH
IERBEERT So.’s XEEN So, FHEE—FETE
BRI R Y E:, T S .S, R NS SHRIE
EREX AR ERERMEOE. DFE S RERS X
Exfl 5 4 M5 BT HE S, BB T BIMEER
BARMARBLA R, AT & X2, BH sim(1,15)
>sim(el, ) BFAFWELH. D S BRI
sim(z1, ) /NF 8 S B B RMBUE sim(e1,24) , X RH N
S. BERA T HEERNERVINENEH T E S, BE%
B, OXMTFEB 75 B, MFAES IAA7T 5 BHERER
W, S, K7 5 18 EERA —E MMM, AT S, 835
TERMMEME. M4 SRR T M S, S, HEk S,
AR B ERHAOECERRER. AWEH. FE S T
F5¥: So, M S

MU ERASSEBAT LIS H L 51 AHEIR B ALCQD)
R EERBARMARRARO T CBREM.EHTEH
BIFRR R A X & S, RER BT,
BE TEOM LT RAERE.

3.5 itig

A YHGAE N 2 X 6 45 i A oLt B B SRR — R i
HE. B, 4 HARUE R R E X,

EX 7THMEEE) # SE—ATESE, 8% f
BENEESSXS EH—L{HmEE. MR FMEUTH
W R — A R

D fa,0)>=20,VYa,bES;

2) fla,b)=f(b,a);

D Va,beS, fla,)< f(a,a),

FESE S 6 L i T sim, (C, D58 IH 385 S0 A 300
B sim, (C, D020, REN . FE,HTHNEW;
FFEE sim, (C, D)1, T 0<Isim, (C, D1,

BTFAER sim, (C,DBFIARNZE, kM EAHRS
I RAFHE RB A SB/NEHE A LHR), Bl sim, (C,
D) =sim, (D,CO), ¥ BHET] 2) .,

SHFAERH ALCQID S C.D, \TRE R R A S [HY
RS FEARMS BBEARES A RBARESRE
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TANWES. BEUEEKBRARBS I FREY sim, (C,D)
<sim, (C,0), # C=<_R. X,D=<,S.Y,

sim, (C, D) =sim, (R, S) * sim, (X,Y) » (1— a2l

max{(a,b)
<1 =sim, (R, R) * sim, (X, X) * (1 —
-—lﬁ——aJ—)=sim.,(C,C)

max(a,a)

SR, e BRBHEE sim, (C, D) <sim, (C, O A
T R 3D,

MU ERI18, sim, (C, D)1 A U0 el 308 3 Mo, B
HSE X6 4 HH AR PR E B R B sim, (C, D) B — AR BB
.

SWRIF AEMEAMREE ALCQD) X4k CBR #
Bl RS T ATRS CBR EH8 ALCQIDYBEEHTER
EXBRFRETET ALCQD MEFMEMEEREAR.
ALCQD) Bk Z18 ALC $9 &R N 2B AR,
RS TE R, BT TR E S SR A B
BEAREFPARE LR B R CBR =4, XA BHS LR
A IERREE 28K CBR ZHHEH T H 4.

ASCR B E R AR U & H ST BA E
PR R ZY R 1) CBR BB HEEIT M, FT LR
BEPRR R IEMT &M, HEERE 2 CBR HHRH
PRME T AR AIITHRE, AEEENE. AT AL-
CQ(D) By BB R 7 25 0 R BEHE B s 6 3R B 1N L 2
AR A B MR AR SRR U B B O EE BN SRR

FT—2 M ITERAITR A MEERAXMN SR
B AR EEEARR PR E N ., 53— TR
FEH 2 CBR BHHRR T, LHBEHBINIE e 5%
PERIZEB, 45 AR R MY B BB RO B
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