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Fuzzy Interpolative Reasoning Based on Geometric Similarity
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Abstract The composition rule of inference (CRI)that is used widely in fuzzy reasoning demands that rule base is
dense. But when rule base is sparse,we cannot get any reasoning result by traditional CRI method for an observation
is in the gap between two neighboring antecedents. Hence Koczy and Hirota first proposed KH linear interpolative rea-
soning method. But its consequence does not always keep convexity and normality. Several various conceptually differ-
ent methods have been proposed in the last past years for interpolating between sparse fuzzy rules which have differ-
ent characteristics. However,they are rather complicated from a practical point of view. Koczy et al further proposed
an improved KH interpolative reasoning method. Although it can keep the convexity and normality of the reasoning re-
sult, the effect of its reasoning result is not satisfied. In this paper we propose an interpolative reasoning method based
on geometric similarity that can keep the convexity and normality of the reasoning result better and by which reason-

ing is simple,effect of reasoning is better. It devotes a useful tool for fuzzy reasoning in intelligent systems.

Keywords

1 51%

MR RS EMERRR B REIRE
SKEERERAFPHEBARTS T REBEMARMNEE,
Zadeh F19754E42 1 T & B AEE M M (CRDE, 8 Z 48
A AEA MR E RN L TR S, B A BTk b A
ZEFEHACE. R X, CRI FE T B R A HER
SRR, LB E RRERASE RN ERER L
BEMAREL AN AR SRR ER”. X
B, UM AETHEANNAT0 SR, RASS%M CRI
FERTHEIEAERER . FEECLTEHRAEAERE
HA[BE S CRI H AR RS R, BDENEESR L3
R1H MDY, Koczy M Hirota B 542 7 MBI & 14 T 49
KH{EE#EREF Y BRAREFSFE UM T EY
—BRE WNMEFSHAT RAXFEFEGINEEEE
MREEHRENOMEERN. Bl EXTEHNLER.F
BRERET — 8 KH HEHEIRT 50 A ORI & R — &
NFE B aiEEEE T, EAIE AR S EAE
FRERAAES HHUEE R Koczy S X324 T oiEsy KH #
T EE BHRBERTEHE.

Fuzzy reasoning, Interpolative reasoning, Fuzzy set, Geometric similarity, Sparse rule base

FT ERBRMFM T A B LR R
B A SCR M T —FhEE T LR {080 6 48 HEXE Oy vk X R B
WP G G A HERR 40 B # R IEM AR T ELASE
MERBAEE LRGSR AR RET.

ATIHEHTE. EE XM T LMES,

ESL-I ﬁ% A, rAz%iﬁiﬁ U t%ﬁm%v% A ﬂAz=
$. EK A, A RTRER.

EX2 BE A={A—~B;|0<i<n} HHW E (A HHEH
HIMEHE) BE A<A< - <A<AN<- <A, EHEO
<Li<n, Ais Ay BRAHIIEN  UFRIRNIEE A BRFGHS .

Y3 BE A={A—B|0<i<n} HIMME (A HEH
HUMATE)  BE A<A4,<<A<Ain < <A, EX T
BEHO<i<n, AN A 76, MKMW E A RRAFEH.

2 KH fR{EHERKHA KH B ERENST

Koczy # Hirota ¥E3C[4, 5] 12 ) B9 R YE SR B HE R (TT#R
b KH S EaEE MRS T mRnT.

BN BE ALAREBU EENE B A<A B
i FEEN € (0,11, F inflAn) <inflAw) 'SMP(AJ-}<mP
{Az} W a AR AL AL Z FIR TIRIEER M EIRER S E

OEREBIERWERITNES 000D MEPREAEHEFRES (MIO0I1IFEH . EXT WLHRLE EEHRFRAATLEHE
FE BRI G B R OISR RS MR  AEM ML LS, ERFRARLTEVMBRG IR ERERRL.E A i,

EEFRMR S AT R MW EAE, B 3HEE. M.

*+ 169



XoTF.

di(Aes Az =dGnf{Ar) yinf{Aw}) 6}

du(Arer Az) =d Gup{ Are} vsupl Azd) (2)
R d REKICIER, 808 E— AT LR KT KT B .

EMNS5 BE A—=B., 4B, RiEB UXV EWRIE
BB BERIRL I, A), A F0 BB RIR U M1V BRSNS,
BEARRBU EH—MRAET, MF A <A <A
PRI U 2 8 B R RS N

dr(AjarAd ) d(Ad 3 As) =d L (Bras Bl ) 1d (Ba ,B) (3)

dy(Aay Ad ) 1 dy(AL Az =dy(Bia»B. ) :dy(Bd +Bia)

)

Hebae [0, 118X DOAX DS IRARXGOIAR (D, 5
LIECER

inf{B: }=dL(A,,,A.' Yinf{Baa} +dL (AL, Aw)inf{Bi.}

di(A A2 ) +d (A VA

5
=d,_(A‘.,A: )inf{Bz-)+dL(A: 9Aza)i"f(31a}

sup{B: } dy (A AD ) Ty (AT Ag)

6

BB AT AEANERIN A,—~B, M A,—~B.MFH A BT
# ALAZEEA—TE AL ATRHREHBHAEE AT B, 0
FRG) (YA HMPTH inf (B2 }H sup(B: } «€ [0,1].:28
YRR, AT S B EER BT,

ERAMIMFEST—TF KH LR, R G, R(6)—
BEER - RN, BRER EFEHAT, HEER
B* B—AEOHEE. EEERE B EARE K B BN
B OXRE N inf(Br Y <inf(Bs } (B E sup{B! }>sup{B; })
XEGRRBEELREATRZLY SBTNG. WBIFR.
E B RMERAE L EENGENE.

u u
A A A % B B,
i 1
T/\f\ AV VAW
y > inf (B)  inf (By
sup (BY

Ml KHKERENEESR

N T B P 5X A6 B, Kawase fl Chen™, P & Shi #1
Mizumoto" R $2 1 T — ¢ {1 i} KH L ¥EiSE B o R 51 &
4 A S B IE LA BB 48 53— Baranyi, Tikk, Yam,
Koczy #l Nadai X321 T — B H KH M {E #3255,
MBI EMMOMHRERLR, UBRFEEEEERNON
R TERMM Kty KH S EEE N EH— T mES .

A ATEER KH fE SR U Ritibdscig ihay 2
FILATAE LAY IR (8 HE TR Oy kB, SR ATIR MR IR e 3 A0 I 09 W44
HEGHRSBLHEMN CNF B, THFES aG=—m, -,
n) TR, mE2E R .

ar=(a-ns"a) M ar= (a0, ) BIRTHME AW
Eﬂﬂﬁﬂﬁ&.ﬁoﬁ? A RCNF ﬁnﬁfuﬁ a-‘<ani<j6
[—mnla BEMB APBEENSE R R AHBFR
AR SR ZS ENTEREPHER—R. B F%
FEQDAMGEAN AL, RO RTRELNEE . Ld
FEEA]E.

KH &HeiEEERE X U R A T B .

b =U~IA)b+1Ab, ]
Kep 1 R rsERe B

* 170 «

A=A, ',1”]‘,\‘=?‘._—a_15

A2 A1k

(B=0,++,n) (€3]

»
o

asa, a,a, @, a,a a, a,a,a; a

El2 4rBr4th CNF £ A RFR

ZEFEFEERN A—~B M A;—~B:, Ai, A, BiFl B iy
BRFESRIINERERL : aie=(aw,
az) sbrir=(bro»*** 1610 ) FA Bor==(Bro s+ 1624)

ATk KH 778 AN 18, o iy KH B EEE
FHEREEARRBEST - TR,

bo=bo-v/nt+1

yain) yazr = (az,

bi=(br—b-1) v/ n—k+1 k=2, ,n—1 “

b’n=bn_bu“l
REBAAR (DG, A KH FEEFLFE T
EESEENT .

b= (= A)bu+Abu 10
BEBHEERERERENLIERNT.
bi=§(b.-"/\/n-i+l) an

Sty KH BEER TR =S HIBEBRNE
BERFRT KHGEMEET S0 O ENERERE. &
RORET KH G E#EBFEO WA B EHEEERY
FRELARE, XTEFHE LS - RATHIT R AR X
AEE.

AT MBI M4 T B EREEEERR N EMEN
HXARENHRBER, AR RN ML, IR
#, TERE T —HET LAHEMEEEE S XHET
AR CHEEERE TR A MAEE RS R B SRR E
ROBME. TEALRNABER, K EENR EERR
B, '

3 BT AEMNEERESE

JUETAR LR RATE RN A br Fo s B e o 7 8 —
Tk MLARERER, 5 BRHER CNF EhF S MR
ZARTERR LR BOMIERBIE) Braml . % B F & i
MR A~Bi ABHn RITAABRAEL A* 5 A M A28
R E B 5 B B2 MR, ATT R
WNEE I AT BT B LAY LT TR R o 25 U A B LR
JUETEREY B oA B h DRI R Z IR0 3% R 0 FB AR B TR AL
TETILTHEMGEERER . ‘

B BE A—~B,ABREBUXV EHTRHE
MMM, B A, A8 BLBAMRIR U MV B8N
#.0ARRBRU LHBAFE, MR A<4A' <A H an,
as 1az0,b100 65 Fl b3 B ALA* A BB Bz%‘?"l‘i‘%
TE SR 3812 Sa* i3Sz rSp1is Sa* i Saaifd BIR A1vA”, A2y B, B”
BT AMERCPE ¢ MR AT E LA AR, NPT
W2 EEET LTS EEE b .



SA" Sa“t

S tSm SeutSmm (OSESTE

6" —by,

=b—20—b; 13
BT H AN RA B B R, A1 R G h

1. 2 R TS (36 T T /L (AR LAY I (77 e 6

T,

Hmm%mm

b

—m<A<0)  (12)

a® —ay,

v
A0 Ao

v

B3 BT /LG LA R EHEE T B 49 JLAT IS A

BREHEERAITELR, AAKXQ2)BES.
(@i —ai-1) bu—buy+bu—buy)

bi =biit au—au-1+au—au- (Oshsm)
14
B Q) BHEE.
by = (ag _alu)Zzoi";azu—ao' )byo as)
AR QOAKX A RITAE, RIS ET JLAAEMGIE
E#ETEORAT AL RERA L.
BB EFTI/LMHEMNBEMERERTEE CNF £4&4

T.BREEANHEMGHEELER,
ERRMOAEHEELERNBERAREPESEMBR

TR RN,
by Vi i<j€E[0,n] (16)
B T HEE A A A BB L4829 ONF £, IR QO H

(ar —ay—y) (bu—by—1+bu—bu- 1)

A= Ayt an " au—y

O<E<n)
Brelig 2 (16), NTTHEE AR B° —ROH. H—HHE, t Fi
Eﬂﬂﬂ%ﬂ%)\%%%ﬁil CNF ﬁ:ﬁuﬁ By (blﬂ)=1ﬁ MB2
Ga)=1,ELH b TR s> (b )=1, \TOHEELE R B" &
ERE, N ERBIE.
BT AZRSC45 (4 26 T LT AR A0 S 28 07 B BT R B i
HBERR A EMA THEEGE, HER.

4 ETFILAACUKEESES KH BEFEUR
MR KH SR RRELER

4.1 OEFMEMRE

M EERSATTUEN KHIBEEE I EEFSER
TAW R DEMIER . SO KH SR %W R O
MEMES RO ETFLEARPOEEEE T EOBRN
HERIEM .

4.2 {NPEMMHE

REX D, KH FEERTETN & BRE4MRE
WA RBENHR (O, RAOMRAQADRITEEMLR
&2t KH I ERBE T TR RA TEER:

b = (Cazo—ag Yoo+ (as —a10)b20) / (@z0=a10)

b = bf-l + ((au —ar ) (bu - bu-l) + (ai "‘au) (bzA -

bu-1))/(au—au)

EHE b METNMBEN, 3T REN RN ET ILEHE
S\ ERRET S, REROQD, X O AWM IMMEN 2

b —bio =

T REER.

WMAR TR R » RS WBIT— R
REAFTER2 LEAMTH ST HEMN 5. TREAR
EIERSERATHRLE,

A1 BEAEIEH A E

s 8 ERiEE
KH fEEHERE % 4Xn 3Xn
BUHK) KH EBE#RB A 7Xn 3Xn
ET LA R R 8Xn 2Xn

MRERBERSMREESRESHIE RIIOET
JUATAB B HE (4 T 5 e 092 B % TGty KH FR (AR
FHEHEEER MRAEHBFE T "SR HE E AT In
VB AR B9 T JUAT AR DAY 166 (B HE TR 7 5 A SR
R T4 KH SRR k.

4.3 BENHEERUER _

KH S {E#EE T ERRE «RENTRRANTHR ZE
S RIRGHER R B SR Bty KH i EHEET RN T %
ROWAIERE SHIFHE S AR RS FELE FURE
EUNYEE R RINOETLEARCKEERERY %,
RURMSERBRY BB JLARUESER,. EEHBE
WM E B,

4.4 WEHR

MHEBEHR  RATEL — I EFESHHRA.

TES H—EFAT. LR BT LTS i E
B, H5 KH EEEER 7 sk s KH S EHRE %
AT TR R R R RN A\ S So i TR

N
A, A;
3 4 789 10N 16 19 2 3 U
33 95 195

4 oo PHES R M BT R B 38

B, B,

! ZITTI

0 23 5 20 2 X %V
25 23

BS5 ool e A

RER () (8)(9)(10) (11 (14) (15), JLFHE TR H i 4 He
RIS S 2PTR

R2 UM EARE G ERIT L R ARIE R

b, b2y by b b

KH #E8i 10 9.5 |10.19]10.88 | 10.25

Bty KH #3855 7.5 | 9.5 [10.19]10.8812.88
9

EF/LTHMAEE R | 8.77 | 9.44 [10.19[10.94] 11.6

BT EF etk Eo~ el A RO B AR,

B, B B,
! Nd

° ) 9.510 10.88 20 2%V
1025

E6 KH BN fEi g R

(FRFLISR)
* 171



(a) Z3kA/MNh 4x48hLBC HEZLEE (PSNR=31.6784)

(b): 2dkAk/NA 8x8 8 LBC ¥ ikFE W (PSNR=28.1905)
() AkAMA x4 5% $i% 4 Hopfield ¥ 52X B W (PSNR=33.9675)
(d) A3RA/MY 8x8 th¥E 4itsk Hopfield EEREE (PSNR=30. 5310)

H2 1B c=256m F R E L EREREN

& XX B

1 Linde Y,Buzo A,Gray R M. An algorithm for vector quantization
design. IEEE Trans on Communications,1980,COM-28(1):84~
95

2 Suganthan P N, Teoh E K,Mital D P. Optimal mapping of graph
homomorphism onto self organizing Hopfield network[J]. Image
and Vision Computing,1997:15:679~694

3 Suganthan P N,Teoh E K,Mital D P. Pettern recognition by ho-
momorphic graph matching using Hopfield neural networks[J].
Image and Vision Computing,1995,13:45~60

4 Shen Dinggang, Horace H S Ip. A Hopfield neural network for
adaptive image segmentation: An active surface paradigm[J]. Pat-
tern Recognition Letters,1997,18:37~48

5 Campadelli P,Medici D,Schettini R. Color image segmentation us-

ing Hopfield networks[J]. Image and Vision Computing,1997,15:
161~166

6 Zhou Changhe,Liu Liren. Vectice-product Hopfield model[]]. Op-
tics Communications,1999,168:445~455

7 Chang C-Y,Chung P-C. Medical image segmentation using a con-
textual - constraint - based Hopfield neural cube[]]. Image and
Vision Computing,2001,19:669~678

8 Chen R-M, Huang Y-M. Competitive neural network to solve
scheduling problems[J]. Neurocomputing,2001,37:177~196

9 Kurita N, Funahashi K-I. On the Hopfield Neural Networks and

Mean Field Theory[J]. Neural Networks,1996,9(9):1531~1540

Talavan P M, Javier. Parameter setting of the Hopfield network

applied to TSP[J]. Neural Networks,2002,15:363~373

Nasrabadi N M,King R A. Image Coding Using Vector Quantiza-

tion: a Review. IEEE Trans on Commun. ,1988,36(8) :957~971

1

<o

1

—

(EHF171T0

B, B’ B,

0 s 75 1288 2 %V

B7  Bidy KH BT ReERgR

B B’ B,

0 H 877 116 20 % v

B ET/LAMMUNHERTENEEER

B LA SR M B X B B, AT T LA
HUMEE T ENRFOBEZREEMAS LN IABAE
EMERGREANBERNXR. TURBEHET LM
B AR BN EBSRERA T e KH HEEE &
MEEERA KH SEHREERTEFRBHERER N
EFAE . ET AU R RN REER B 5 4
HRRMBERAN T BE A8, 5 AMXE—BTA B
5 BLBHIXREM A AL AMXRBRE B EHHE
KHEEEETEHE AT RMXEN Bl X HRARM
METLAAMMEETAERGIRENRELAR,

& Koczy 1 Hirota 269 KH S HERE R 0
R RESFSHRTRECH, EERREME. ok
KH B E# B MRS E RS HE A EmuERER
BMRE LR T T LR BERE S EEERR
A O EERIERYE  Z T B R O B LB SR, X
HRENREBLER TABEEATERMYEE RS,
BN EEREERBAN KRG FHTENREB RGBT — 1+
SERHIA.

2 X IR

1 R BME SAERL. LR AR AP MR, 1998

2 Zadeh L A. The Concept of a linguistic variable and its application
to approximate reasoning Part I,1I,III. Information Science,1975,
8: 199~251,301~357,1975,9: 43~80

3 FEP BMEVABENE. SEB¥EH) . 1998,28(3):259
~267

4 Koczy L T,Hirota K. Interpolative reasoning with insufficient evi-
dence in sparse fuzzy rule bases. Information Sciences,1993,71(1,
2):169~201

5 Koczy L T,Hirota K. Approximate reasoning by linear rule inter-
polation and general approximation. International Journal of Ap-
proximate Reasoning,1993,9(3):197~225

6 Baranyi P,Tikk D,Yam Y,Koczy L T,Nadai L. A new method for
avoiding abnormal conclusion for a-cut based rule interpolation.
IEEE International Fuzzy Sy Conf: Proceedings,1999,
8:383~388

7 Kawase S,Chen Q. On fuzzy reasoning by Koczy’s linear rule in-
terpolation; [ Technical report]. Teikyo Heisei University, Ichi-
hara,1996

8 Shi Y,Mizumoto M. Some considerations on Koczy’s interpolative
reasoning method. Journal SOFT,1996,8:147~157

175 -



%?Anﬁf}mﬁﬁﬁﬁﬁﬁ [H wANFa.NcDATA kAR

fE#: TRIL, J9IES, AL

3 PA HETPRME R EE L LA BE, T, 430074
. e R e

HELT) 4 COMPUTER SCTENCE

i, &0 - 2004, 31(9)

W51 AL 21K

AU ORI I AR A LEE 1998 (03)

2.ZADEH L A The Concept of alinguistic variable and its application to approximate reasoning Part

I, 11,100 1975
AL Bk BAL RS 1998

4.Shi Y;Mizumoto M Some considerations on Koczy s interpolative reasoning method 1996

5.Kawase S;Chen Q n fuzzy rasning y Kczy s inar ru intrpatin: [Tchnica rprt ] 1996

6.Baranyi P;Tikk D;Yam Y;Koczy L T, Nadai L A new method for avoiding abnormal conclusion for a —cut

based rule interpolation[#F34xi] 1999

7.KOCZY L T;Hirota K Approximate reasoning by linear rule interpolation and general approximation

1993 (03)

8.KOCZY L T;Hirota K Interpolative reasoning with insufficient evidence in sparse fuzzy rule bases

1993 (1-2)

5| SCHR (24%)

L RSO, JKOK. S Ars T TROBI 28 I 25 IR 4 22 YA s BRI 25 35 DT 30T -7 SEpURL 2

2008 (4)

2. X3 SRR, EEC A A AL SR RO AR 7 3k DRI S0 =T SEHLRLSE 2008 (2)

ACHERE: http://d. g wanfangdata. com. cn/Periodical jsjkx200409046. aspx



http://d.g.wanfangdata.com.cn/Periodical_jsjkx200409046.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%a4%a9%e6%b1%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e6%ad%a3%e9%bc%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%87%a1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%8e%e4%b8%ad%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e8%ae%a1%e7%ae%97%e6%9c%ba%e5%ad%a6%e9%99%a2%2c%e6%ad%a6%e6%b1%89%2c430074%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-jsjkx.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b4%aa%e5%85%b4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZADEH+L+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%87%a1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shi+Y%3bMizumoto+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kawase+S%3bChen+Q%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Baranyi+P%3bTikk+D%3bYam+Y%3bKoczy+L+T%2c+Nadai+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KOCZY+L+T%3bHirota+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KOCZY+L+T%3bHirota+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-jsjkx200409046%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%96%87%e8%bf%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ba%86%e5%a4%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e5%b2%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjkx200804057.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%96%87%e8%bf%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ba%86%e5%a4%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%9d%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%9f%b3%e5%b2%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jsjkx200802049.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjkx.aspx
http://d.g.wanfangdata.com.cn/Periodical_jsjkx200409046.aspx

