1% HITENER

L1 5 7

BTEE T GELZEAHER. ERlA THREE BERATHESEZ
RIS RIBISOR SR . A 10 EM AR E SR T Ext Rl R R R VLR Y
VERIFNEZNG . 325 H AR 3 A B AR BRI F O B8 T R & oA (BRI
— AN ERB KA BSOS AR R — R MER B . BRI, 17
SRTT LA B A B 52 B B — i T A9 BRI P AR Y . AT IXP kL4
(AR 2 T FERT B B B A IR B0 - B A R BRI L T 22 )2 VoL 45+ 1) S 4k
3 TR A Ik A5 BAR FRAS S R A DG BEE L H R TR A2 R

R E RN RE SRR LS FE N KT S MR, ATNSH 0
LT HB T T AR [E TR R R A T A SRR, AR TR A I BER
(AR TR 2D | RS R 2 J) B R 0 T P 6 2 ) AR L5 5 sk 1 7 2
MRS SR A28 SR RGBIF LS s R A0 g 26 R 1 s b SR Y
HE MRS 7 i AR 36 F Dempster-Shafer $6 FUL B 42 04938 LA A
AL RO T 3 T B 36 HURE S 00 R0 TH ST AR R0 o % i e LA 45 TR
L6300 ¢ B 5 ZR AT AR T , ok Ak S AR AE [R1R (0 SCFR 51 L i g A 3
THIZE K R AOR SRR R A SE AT L2 2T R i i 95 fl AR
SEHEAT AR IR 7 1000 5 3 7 2 FE (0B AR L ) i PR BT R il
S U [11E kg pE A 5 R 2N

B (KA AR L JFUHR N SRt B R [R] B 2 R ATE R AR
il 255 WL AR R B PRI R TTHE . R ABEARTHS B R — NS
D5k TR R 0 N TR S S — NS AR AT AR
fRYELL R LA )

(D) A2z bt

(2) RTEE A MU e T 0L 7

(3) FHRLTHE: AT ST 0 12 A B LE Ty Tl 5 T2

(4) PR FAE AR I R R A7

ATEHEA  HE—H . BB A bR Tl R E bR WIC B9k .

goo.0gggogo.ooo,0o00,00,000,0000000.0000:000000000,00000,00,2007, 1-20.
(Yao, Y.Y., The art of granular computing (in Chinese), in: Miao, D., Wang, G.Y., Liu, Q., Lin, T.Y. and Yao, Y.Y. (Eds.) Granular
Computing: Past, Present, and the Future Perspectives, Academic Press, Beijing, China, 2007, pp. 1-20.)



2 Btk AL RY

(5) BHHHERIRIE B S AR () TR AE TR L7

%1 I 2 B AT TR S 0 A5 B SV T 738 T FRORL 4
TR A I, AT T TR SEOBRIT [ B 47

AR 2B, He— B BUSE SRR T SRR U, ERE
PR ARG AR RS T R, Bl AT BLSE 5 0 2
0 SRR LA AR, Zadeh 45 AZSHY NI IER A R4 AL
USROS, R — TR A SRR 53 A R A
B A LU PR — 2 TR A A TR R ORI,
L R S R L6 AR ST L A 3 =
J1. TR A0 G MO AL SE 04K AT SB AR AT 72— B
o BRGSO LSRR T M TR et LS WA SR A L B
R i — M B ST AR A B AR T SO R SR . I
= R RSB A PR R A I, (G R P LA
AT AR S B AR TS5 B IR . FERR RIEE A
B AL AR T ] R IR R 8y S A R R R U
B SR 0 A AR b GO R R G LA, A Rt R S
0SB AR S A A AR R T/ N, SC R TTIAZ 17 2
TSP T RGE FIEIR RIS, S R R T RAE R FRLRE L8
R, SRR RS ACK LA . LR A R Sl R R 8
B R T DB A AR 554 MR RO 8 AT A8 FLAT B 0
WITR.

(T L A R T 2% R AT B0, FEAS T T SR 5 LA s
AT PN . B B M IAE PR TR 5 0 LT LA 7 YA D
T, RS A T AT A 2 2 B 0, A — 1WA 2 R A LR
SRUH . dILAT I R SR B R S A R R B
LN — R SRR . R H R I 5 Y R G LA
AR |

SR 41 DSR2 M = AL, R 3 27 BRI T ke A B
SR . P EAILA 1B B SR AR SO Rt g AL B
o T A5 M L TR SR A BB W% 1 B0 TEBF S AR B9
Sy PR AR 4 SR 0 B o MO A LT B8 5RO DA
SRS T A O (3 AT, AR AR LTS
U B LT AR 0 ( B B SRR 9 AR, M
I B EL RIS . FEF AL, AN 1S K YA b 1A T ST AL
B2 AN BCRY |, SPH SO KT AP0 . BEHE SR S AT B =T



1% wtfEHLA .3

SHATT AT LR YA I = S W B . RPRL S OB e B R
B SRR
XTI COFE) MR 22 1.2 A

1.2 N[R]4FEE A0 AR [ 45 A e

RS RE S TS SRHOBIR R . I TMEE A ERAN T #,
e R B R S ARIEARRER R R

BATMREET EARBREARGENZ 0, HaRAIAIRMIEA AT,
B — IR R —A BRI S IR AN, — MRS AR S — A S
TR, RN TR TS TS, Xk E TARNES UEEAE4E
g R A BEMER LA R 0 BRI Rk T AR MIT I U BN A 5B
H) X AREA BEMER O AERE AT . AR IR HME — A4 RS, 3PS
25 5 AR BOAR BAEAR KRR AR T e 2 1) 7T R (SR T,
MRS gk S — AN BRI 2 R YK G5 67 5

RAL R B R B — Rl AT MG RERE A i . — ST TR R —
FRAN OIS, TR R IEA AT, R, — BT AR 5 — 2
L IR AT AR AL T RS T R R AR Y B S IO, 3 b
N S B (O REIBURR B , S 43230 0 X 2 U3 9 W 2ES , 44 58 1 00 4 647 J2 U G 4
i, FAANAIAR R BRI LA H TR B R, G, 76 B KR L7
W, ) A — A BRI AL — A B B 2, A T R AR ep A L AR IE Y
HAFHR—AAL B BT RIE RN — G A S 2 R Ik

2% A RARRK/ NS BHR AR, B— A BHAREAT R 5 — N BHA
B9 FRE, RS AT AR A 2 T, L 48 A0 H7 055560 o o b 4 £ 485 g A7 4%
Wro HSGHREASAZRERN—FEANERAS  BARIIASA NS
B R B SRR 2 B AU RE 2R , BT L R S 36 R B 4 06 R R L, T LAFAR 1 4
HISEAT AT, T RE SR AL 4 h A5 A 2 0] A9 SERIBE R (AN TAEE R AR K R
), KSR G BT A VR SR BRI B I TR, R R L
(Y PME R BRI AL TR

R S S EB U RERGS S A F, @R RaT . ATFEER
Bk, BV M AR SO, SCRE RS M S o BT R UK B e 2 I8 e R K B
IR, SRR R R — e A 1 AR XTI ST BT, R4 B A 2
T AR S — RIS, — AN B TR R — AN R K SRR A —
Bk S — A R ER TS, — AR B E A LR SRS iR
W, BRNRHATRE CEN A RIS, THERE R R TRk



e d . ¥t itk AL RZ

5 SR B SR 2 K B SRR A RS S R T L 3 R — R

CEHAL TR AR 2 R T A, SR P BEOIE A R 45 . AH e
P B T DUMERE 4 - MR WD A S F AR 5 AT A B AR
Bk FEER FRBIEMZ RN . Bl DI gERL BT BT
BLb AR TR T SEERES, BEMETURIFG, 8— 1 ERESHAL JEX
1, SR — N R VGITIAE , RIS P58 .

B T TR T A B . — N AR R A T AR IR AT
TR EERERSRRET . B—BRERER A&t HE AR ER =
YR, AR R, EEEMI S

WEATY R 2 ST FETIE EUE T —A 5 T ol AT AR % [R) BT AY SR J7 9k R
B ELLEHLE AR . BN, 5 A BN XA R ITIET R T S AR
i AT A4 2R A SR A58 | ol SO L e — 1 W 3 I ) A O B
ZG00 NE ARG HSBEERCIT U T E SRS . B BRI
0 RS 3% 3 — R S VR OB I, T 45 M AL AR T AR LR RS A S AL
T B

I ELA T T DA 1 L 2800t 55T LA R R BE RO S R R A Sl R . Y
o ATt 55 e S s ) A e BERA D R R R 22 2 U 1 s IR R AR 2
J2 YR 5 FIRAS MR A H RTE S WAL Z E R . T XA, CNYY &
Hawkins 752 (9 AR S0 7T B 2 xR 3 — E 1 S8 7. MM &
H Hhy TR 28 7 2 H 2 1 BRI 2R AL IR A o S A LA AR R X . IABBE
i, B K B A T B A R — A £ R K S H, £ BT A BOm AT R (R k.
Hawkins FIRCRE— IRz 2104 B E S T — A TR B e , &
T LS R A0 AR . TR SR, K B2 J2 (0 43 2 454 SR S T
ERTEFLAO4EL5HT . MKANTE X1k, 2 TG AN 22 2 B ST R 3R
FARE M

Ve B 2RO RTST B B B A AR T AU R . fin,

o g mEY

o HLAE

. *ﬁm%;m.m

o JIizs ]

o Rz

o RS

o T RAE A

o [ 8Ri}+4 (nature-inspired computing) F1 H #3174 (autonomy-oriented com-
pu‘.ing) [76,77]



Bl BEFeZA © 5 .

o THEHLRR PS8

o Ja] R frto el

o L[E T (synectics )

° é}E}Efkiﬁﬁ-SSWSGJ

° __&g;gﬁﬁiﬁiﬂﬂ.&ﬂ&s]

o HL S ML e

® AI% E‘E[E.GF.SQ“—Q]:

® % }j [47,92~195]

o {5 B Abzqi-o6on

o [EHE 5B {EF]

o WFFE gt

o HFLE

o AR E R FLL Bl 200101

o Pt Ropl 2 2l0-10]

15 3R BLAR 2B 4T v, B AR 45 4 09 24 R 20 35 A 8] 19 44 Bk R R [ 1 1
L BEPR ERG M, SR ZEHOBEE . EEs: AL A,
RS Boe R Akt B PR PR S5 R A0 AR, (AR I )
“EERT B S AL A S O HEES ), X BRI E RS R R E B
HEM), T R2APLAE . BRI A, MR B A S REE R, 2R
HARMCHR AR 2 o AT AT SRR TT LAFR AR A LA 3B A HLAL A . AR L
LY RRISER R A S S R — .

AT GRS HE ST 72 % LA S AR A St TS LR A AR IR L TE
R[] SR fie 1 3 X FH ) DR T IR NSRS . FEad Fe A T AR P I L R
THA A LRI 5 B 0047 TWF9E . T) Ik R 475 SR AR AL 3 B 1205 1 7 Bt 144
W, RRAEA R A S iz TR RS W A B IR FATE . B AR g — Al sT
A2 RHIFZETT LA IR s FfOR LB T4 97 50,

VER—A B 24 IR R, B S — T FRESR M 2R, BA 5 P
FFIRAE S5  H— 2 AR A 408 R A e TR 3 A R e IR R
A9 22 5% AT tH R 00 L B2 R 09 558 B0 TA TR, s R e i I P B 3 i 4
Fa Al  USLESE Hh ok ST T LR AT 16 3% 0 S, .

RS Z I LAHT HRR IR 58 2 AE T — 4 BLR 9 05 B M mg , T e T3 i —
AGE—IHESR , XTI L6 5 SR Wb AT TR A0 BEAR: R 4550 . Sl xPRH 5T AT SR
REEFILLIT BFx.

o KX mghie Bk

o K ANEH I A L Ak



c 6 gtk AESRE

o WA E ST FE R R R AL o

o W T REIRIAT S B BIRMAT .

LR A AR R A A T — . IS A RS SRR, AT REHE i E
ok T S IR S B0 4% 1 T X A ) AP 25, AT S ) A A7 A A 3R
e, [RIAT , XS R VK AL A5 F B AR AT AR 1k ATIXE AR TR ERES AT R A
RIFE W, BERIR PR .

1.3 ki S5highty

SRR 0k S BT (S R S e FLAL RT3 AR RL SRR B TR
g, A TE A GRS R LA AL, I XPRLE SE AT A .

1.3.1 Hi

AR I — AT A0 5E . BRATTAT ARR /N AR T BN
[ AR, Simon FU2E T F L2 R R IEACR ™ « ZEWIRAE R, EARIAA]
OB ERAOR, T B SR E R B A R BRI B EHREE
s HT 2T AR — AR, FERE S 2 R AT o AR D AR T
7 5 —Be g, — AR AR S TR R AR

S LA KT 15 BOR T L A 0 A R 4 7. (9 — S 4 » SUTT AR 1P
AL — SR AR AR IR . PRI, SRR AR BN TR IR 1 S R R
TR, SRR — R, % L P E R R PR B 1 e B BT A 1
s, MR — AN AN R R 5 L B BOA R R
BRAE T LB B AME TR e o LR TREE IR YR 46 T 0 B A5 28 Ay SRS R R X 7 3K
S T 7R S At IR A 0 5 R A 8 8 e S P B 3 A [

SRR LT £ Bl T T B PR TR o T BB L T 5 4 AR AR L
e ST 2 A PSS A L B A R O » T e TR Ve B SR e A
AR R, Simon B 28 T — /MO TR R TORLAY XU Sy SO N TE IR
B SMERMEZ R RTS, AT G — BRI AR, 3R KRR R R ALK
(1 AR AL T AR S B ] 5 B3 I LA BN A DX AR A3
K ERAE , 3P Bk e — AN 2 — VL, B M BAME BT R E R SMERTE .
R TS AN B LI 4 » 356 JE R B A A3 SR 4 4 » B ) P R AL AT 53
THNTERYE, WEARRE B IA KIRI R 385 AR AR,
AT R TR AT R R 2 . BT AL B — AR AR
wof P 4 PO FRSE , AT D53 F AR 3R



F1¥F wistk 7.

1.3.2 BX&

RAFE TREMER T ENRZER LM a F k. ANZERHTEARR
JZR B GEA RISE B f L, ks 2 B R A B R 9, [ — 2 R Ak SR [ ] DL
MM RR, WA LRZFEMRR . BRPE—DRERR T — M E kL0
Ko F—ZREFTARIE R T3 ROE S . FiA RS TR 58 M E
IR, SERERIK T XD ZER EXT— AR AR . B Z R FEREEA NER .
SMEIRYERIASIRE . [F—)Z W BAL Y R 3 R R I T A )2 41, b E R )
R R Z 18] HRLH% R 56 SR HED M L B — R .

TEftiR— D RAR RS MR e— A AR IR R, 585 R 2 LU R fy el
E[E-’i,ﬁ-}-lﬂﬁ.lm] ;

o FURMA AT ER?

* WMBEZLNRIK?

° N AEA B ?

o fHaM R R EIIT R

o fHaK R KB R

o ERZ I A 3ZH 7

AR, AR IR —A B RGN S & TSR R, BTk
2 A NIRERE R0, A S m AL B ARA % 2%, il e 1 2 K
Ay —LE3E 4, DY RIS 1k () Bl — b 2,

EURATEAE . BGOR A ZE U o B0 S 1 S I) R A B L Bt 2 R IR
AN [ B3 2R J2 YR T LA 3R S RV BE L AL TR 5 2201050

R AT JZRINL T R P B 1 vk W 508 . B SRS 3E H, dnii Al
B M IR AR — 1 BUG T LS Sl IR 4h 35 A 4 R 40 3 3 g 3
Tl ) AR 2, S 30 0 1 3 £ B 3K A XA 1 g A0
YTRTHE A T R U SE AR B R IR A 31 5 2 405 (9 Ab T IR R Y Sk -

RIS TERESHSRGERHZEN B, BRI BN TRZER
HAEGE . AR R R B B A 6, 3m2 R R IRZ K, TR
RERZE TRREK.

RBP4t AR TR A Z PR EE A, 75658 RS
BRI A B SRR EE AR, L R G Rl TR
INAKE 25 BOAR7 SR E T T B AR B 0 s AT i RSBy

PR R A S BRZ U 8 R B R L, B RO B B AR 2
FOMAIR . B R — ok A v S A B W 4 T R IR, B —A
JROABFFTERRIE L BT . AERERAZ IR IA] 93 3 A2 B 35 o6



« 8- fait .tk AAESRE

Z G B P AR 1 R e R A LAY
1.3.3 S E%H

SR B AR YRR J2 YR ] A 336 5 S e T ph 32 B L el Al B LA
e LR B AN B S B AR 0l . SRR RA T Y B R IR SRR E YA T
25T, IR IR R BRI BT 5. — W R KA R AT LA SR R TR IR
B MR AR RV BRI AT UL A i — A 15 SR R AR, 2 U AR 8 R
HORAR T AR R E ELME R, 5B— . FZ R AR 542 KA
%E’aﬁmﬂfi,@mﬁ%ﬁ,%ﬂtﬂ%‘?ﬁﬁﬁﬁ%ﬁ%%ﬁﬁﬁéﬁ?ﬁi‘n

TESRIAA R, 4 Y B S St — ™ 17 8 2 G 43R  [R) B SR B A i i
ﬂu%ﬁ%/\lrdﬂﬁ%m%ﬂéfﬂdxﬁ’]ﬁiﬁﬁéﬂj& TR 230 T kL 2 K B R A5 H ) i ok
FEREME—A ., RSRASNES R 5 R R RO TR IR L2 % TR 29 5R
SRR — AR, AR ARG I, BET 2  ER S R M BI A [w]
A3 BRI 2 , U e — 2 e R IR (1) 43 B A R

ZERRMBNSEEHMNES

FER BRI TSR A S AT R R, T AS 2R B A s A
KEXA HR, AMAEE E— AR TR LRI BB B R
Jeffries fl Ransford 4 i b2 W RIS o 2440 245 f )70

WL R R M SRR I — A RSk h 2 B8 . B—F RS
HIER TP 26 R — R i e . S— P BRI TR RGN — Ty
SE 7T T LART DA St 224 4 R 5 M % R GE A 26 fRERY ERZI A, FE— Ty
AT ELE R L SR IR ZE IR R T LA T e B S P A — R A
TR . BT LAES B RRER R RS .

ﬁ?ﬁﬁkﬁfﬂ@ﬂ’ﬂzﬁﬁgﬁ%ﬂﬁﬁ%ﬁég/\'ﬁ'ﬁ_‘ﬁ“)_ fnfr’]QEAﬁ'ﬁﬁEH{] Al
B AR MR R . AR — A2 KT R i AR 2 /N B UK R o
St T DOKSX S/ NRIR A B — A RS IR FRE— N ERIN . RS
R B R SN R e B — . T A2 R4 S T X BT 5 Y
ZUM LR TIEE SRR .

B T AL 5 TR AR AL ) 2%
i, nfE 1. 1%? EEJEF'E@EHBEEE:H [F] —
o BE AR IE I — — L E G R
— ARG ﬁ{ue’ﬁm_

WA A B AT AR R R &

B R gt MR AT L i R 5. X

1.3.4 g5l




F1¥ BHEHZAR + 9.

Moy KA ZRTRE, ZIR I 2 R B R Y R Se R . TR R
AATATLASE R FHE—AN DGR EY 45 2 SR FEAT TR0 s vl DATE A2 R 3
A Z EHEAT U0 R R SE 2 B CRBRAR . PRGBS A T e ] A ) — b
W BN . EAMUEE R REERAE . i LA RGN S5 K.

L4 RTINS Tk 57

BT AE AR BIRR T 2R B MR 80 e BEAR R TR, /R
— BB AR SRR AP AT AR R LGS T B BRI TS
AT DAESE = A~ B, B (b B 4k (S5 AL ) SR g st b5 Db 2, &
AR SRR , 3L A AR ZR TR R TR R A B =R

1.4.1 HitE=/F

FERGTSE=/AIE s G 1. 2 Biad) 2 B AR B 4k i it il , it &
[ RS A Y Sk, TR R R 5 B AL B AY

ﬁg‘f;]ﬁm{ﬁ!:
Gitife. ZRYCREHIILIE = WA R E G LB
HiafE—il JE R T FRRT R =AW A
1 AR @
SEA AL R E SRR T AR S A T 2 AR Ji kit LM
RORTSE. SBAEAR 5 B2 IR SR AR g b ot AR AL R A S RALAE B AL

RSN S VREANEE R L L AL L IR USSP
FBE e HEAIIE W BT TR (5 B RS A EER,

BT HE 5 — R RGBT G H AR 0K FR, R th AL
TAEHT R GEBS AT AT % AR R B9 2% ey o B A B IR 2O IR A ) 22 2 g 2L )
SRR, RIS R BEAR LR  H—, BT IR RS ] AR R N R
[V ROIR B SR A A 0 ST s H L, BT B IR R A 5 28 (D AR AR AE

R SRR RS TR G PR AT T B St 57 o B2 2R I OR A B0 2 R B
E—il e A4, HERM RGN B PR, BEOSA N %
FRGEE ) BT D434 o B 187 BB B S O S A 43 » B — R 403l T LUARIE L A
(AT — 253 A% . AANTAT LU 05043 B DA RTE R0 A4 28 g alt ) A ) 22
it QUBERUL, ANTAT LAOGE S 853 BT BAT B P 2 A R G PR R 1 s Th
FRGEV N 343 22 (8] A 36 30 50 R ANIR B B T AU B B AT ER G
L SRR R GEBA R b A L L AR L S S R IR LB A LR A



. 10 - Btk AESER

B B 43 TR B S BT S 10 R, (E R Ak 0 R R 3 ) Z TR 1)
EEMKR IR

SRS 2R G0 6 6L 2 ) AR SR P 01 3 S22 A AR B0 4 B L L B X
H a6 P4 HEATHE B S R RO B R B A I 34T B9 S R A A AR
FUE ARG G — R Rl R i i 5 H (LB 4t

2. AP MR

SR AL BRI SR R 0T B8 . RIS ANIRERD I XX AN A R G
AR . GE Kramer $R0T T 3T 220 A9 i 4 8 4k il 4 Be g 5 17 R A
(A0 MR S AR  fh 2 B Y 51T % AR K, R B iE S
HERE X,

B AR — RS, R — RS, RO RS e A R
4 b5 LRSI R AR5 4 » 28 AT TIA SR HE SR R et 2R 4y ek RS mie i, L
(A RERLIE BB . — 7 T BRI 9 45 4 Lo S5 4 5 J B Ay B S A T Y
ST RS, A5 R AL 5 55— 07 T SCEIRE T 5 A9 S50 L B 4R TE SEBR AV BE A B A
BIEFMEE.

V) SR A B — A A 5 R ) B R AR . AR, S A Y 1) R A
T ERUFTAE S . — A MR ARG ; TR AR S H AT I RER A . 7E
FESORI R AT 5 9 4 IR RN . SEH BT R MR R, W R
FIE.

RO REANE 55 2 — M HERIGE R . — A B 19 DK B 2 A T/ el
B, ot e i) S e BARR 0 430 S S R FR) S R 2 IR 8 A A BT . — AV REEEH Y
AT LASE T 0 AT AR JEN SR A LT R s R Ry 72, bR
SR R AR T LR R PR S BE AR e » o T LA piy F PSR

RO AT 5 2 = SR A A R R 2 R, A
o JR 300 ) SV AT B RE 7 . R4S RE AR TA] , X6 T — AR E ORISR U, AMTTREIA
B ISCTATI I 8 AT A G R Xk ST, SR R BRSE AH B R HR . BT EL
A %o T R A 5 T MM O PR B B ke B ARG IR B 2 AN

RO AR 5 2 = IR A . XHEARF SRS ARRR A
IR IS B K (5 B . A T T (907 204 BY T K [ RS /) ol RE 9 53
A% R T b 07 AT BT AN R E R R AR &

3. M e

LR A2 B 38 1 T A TE Ak 3 09 18] BUSK i, Bargiela Fl Pedrycz £ 3CHR
[447.[108]FF XX A A A R ML 0T A . Bl , Wing $ 11 T 315 B 4EAY



%1% BHESER « 11 »

WA LSRR L7 AT SRR A — i, M TS HLRR:
SRR 050 BT ST LA P IR B B R L 2 Rk g
B

ST Mare £FASHITIRIERTI R 1 BALTLOPI AT K
SEARAALIL, PR T BATI B G R TR SR
TR 04 A 45 H 3 T A5 ) A R 146 T BLAR 03 7
Hrk . BN ASHET B AR TR . 3P )7 TSR LR SRR AT
WS LT Ao B G400 1o

5 BT FUR A9 — M0 &R SR —E R H ISR, (58
ALE ST LA R 2R 9 ARGER G030 SERLR RO {5 BAL TR =B R Hfain
05 AR TR 7 22 AR S 10 PR B RO BL SR 507 s A 1
SRR VA 9 B SRS KL JR 0K B A R A
R S5 2 U P LA B AL TR 500k B B ST BU R R4 o
NPT

T ARSI — WL S HE P ST UL 015 B AT
ORI IR ST AR M I S S DU O
P PTG RIS T AT SRR

1.4.2 HitEH=/ER

RS =B Z BB AR R RC R . v, 5 46 S 44 S AT
FIIEAE AL T SRR AR Gk )RR AR AR S O B Ak T eh B2 45
SEHALIR) R A 7T DL — 2 S k(R 8

AbSSCEL, (451615 BAL AL T rbs 2 A TR ML
REYEHS, A 1. 3 i, SXEEI R G5 .l|||”""|hh Jrikit: SRR i

R T 2 B AR 70k K A 5t 3 A AR R
R WEERO RIS bR H13 RIS
WA AT AL = AR YR 7.

BT IR S TR A ST 2. Hh FDALEE . AT SR 2
VAR 6 P TE TR S R M A SR TR s 0T 52 S B 1036 2 5 ATt
SRENL R AT SIS R W e (s T fk . ¥
2 EAIITT R AR | R SR 7 B3 A A AT B A e

BT A M AR T 7725 IR LA ) EUR A0 H7 0 AN T
FUGTRGCRIF b 32, BT SR 0 I R 7 2O AT e M o
R A . TR R B 76 1R R 45 2 R

BEHH ST B TIRRIR L T HL 2 0 £ LA 5 A b hG 5 L 5



120 it .k ELRR

IR, — 7T DAL HL N A A0 £ B B S AR 52 L i SERE A DR AL 5
BT AL BA B AR DT R TR AE . R BT 2 AR T IR IR
523 ST AL B A FR S B R AL T TT LAIRAE (AR AR B THAT LI (R B AL
FR R IR ot 2 R PRS0 2 SR AR 7 B OB 5T IR SRR 5
EAR RO SR AR ST T B R B T

RS R S R AR FE RO T 6 — /A B, BRI BT R A TR R 2
AR 7 B BRSO R B A9 2 AR AN ST B (O AR 3, AT 2800 131
FEHLBAR B2 SRR IR

1.4.3 HTEHS SR

e B, 1 2 B 45— SOk FRR o 42 18 A A — AR

8 B A T, T T LA A = 44525 18] 1 £ B SR8 = A A TR, AR 1. 4

. PR BRI EOE T LU ENE B R R 2 1 AR AR AT L
T2 B ) SR P 2 5 D BRI AN ST AR AR AR I (e

oA B (4 = 4R A T XA BB

AR (LB BRI AT W A SR AR oy X —

AR BIRFSE, 1T AR BT R AL AR R AR

\ AR, BESgENA =G K

vk _ e BE 43 5 2 3 L6 AR B9 =AW ALY BT

/ n UL k. SOREATT SURME B S R A f

sk RS — AR . ARXPRITHE =AM

£ AL ) B K i He U, L B = LA R A AT LUK

W1 R = s A (ORIFFE AT S k20 T, 38 W] LAEAT 58 4 43

Bro MR, XANRASTIHAETZH L.

-

1.5 E5RE

A 5 2R A TR LA AR R, A S R B ST R
T HA RO O F RS TR SR S I SRR R . RPN
TSRt — N IRV ) R G LI LR . B IS RERIN — 2.
LIRS, TR R R B R AR (B —1
T 2Rk, RERO R A BFEY B AT LU E 8 S A AT BT RS A B A
4 Al B BESR AFN 5 A A3 A B . 33 =AW AT DA ] 3 S 55 = A
. MR =AU A POZETRE 2R, H T A Y 22 Y 3% 4 2 = A 5 R R R SR T 3
BrsE.



%1% HitFHEk « 13 »

AT RPR T K A SRR TR B0 R R, R — S . AR
AR ST R — 2 R

(D) FERRZAE ARG AR, 5 TURIESEH Lorenz § 2R Hb 18
- A A B IR MG SE TOAERR A R R . X T SCAA0 5 , 5 G B 1
AT 0 B0 TE A3 A6 0 5 S 8 S SR 0 HE S0 2 R AR T 0 B 2
WA AN RLEE » R A T 6 AL 6B H 4k s ST e 5 R A T TR
HKTEARZA BT AN I H B, — R FE 2 TR A R S 3L
BT A AA LT . SO SRR ST ORI RS S L. B
HHE R — A BCER B 518 SRR U B A L D T S 5 BT 2
BT, SERAEE A HIFE LB A AL 5 B e 2 RO i
R — RO, — T BT (4 IR TR MR 2R £
5 — 7T » XORBE T A BRI, 78 TP 00 0 B e e P R 58
BB, 3RS RIBFSS R (S GORIOIRT A R 2 B HY BT 047

(2) AT TR LI =/ . B th 052 BUA 1 BFFERh R 5T H
PRI KT BB B R VR T £ B IR B AN R 191K % T3
SELIFFEEHL AR £ B AR ER AR B ILRCE R AR . Bolton MK 11 % F—
STUFSE A0 SFL7 i 6 TF BB SIS BE AR AISUE B, B 7 3R Bl
F T T FLED, B ISR . 4 A L B T A — BT 75
Fy (B IRVRESE TR T SERFAE . RS0 B R 2 FEA 7 s 3 SRR I
B — RS . R T4y T TS AR R Ty . — 7T BIARA
T ARAHRZR T OB ; B —J7 T WM 35 AR 45 B TIAR L TR B
BEARAT— AR, — A58 ORI A 3 T 1, (LR IF TR — i R BRI
GOBEARR AR R TE B0 B A ST DR R — B S P S 10 TR
{UAGER A 2 BRI RO, B 2 MO BRI R R H 19 T
SRR — A BT B, (U BB RIR 05 0 3R 55 T A M AR A4
S URAE AR TN AR (0 T ROE e DRSSP A B Tk 7T LA 1
TR AR B R T R B B R T T AR AR

(3) BHEI R RE R — 1t 2 B U — AN AAIE R, — ¥R TS AR
F RN 1A AT 2 10 0 5 4R 30 AR 0 69 44 22 2 1
SO R AR 5 R % B G BE ORI A SCERBE. E ML IRBE BFSEA B
AT, B RS R (8 0 2 R A B2 R R S B L A 22,
3 BT AT AR IR0 45 AR GO . B30 09 SEAB A 2 AR T L B 56 -2
BHOEERE . A B G T ERIEMO T 5. RO AR R , A 45 1
H— B E A E SRR S, 2 B RS — R HEA. HAF—
i, T BRI 002 00 R BN ST Iz A ek



o 14 ¢ it adE RELEE

ARBEY FEMGEE T IR 118 ] ML, MRS b e TR B — LB AR )
B, N T (R REXTRI TSI — A FR AR T A AR, B BRI AR AR Y
— M RB R T ISR . E AN T — B A S S B S, HoR
SRR FEIE SO AR S | AT B ETAROT S BB R R e
XX —GRFER Breh 7T .

B

FEAREARE SR A, AR SO L SCHRSBE I B S 4 FE R L BUME L B R TR 4
T T RO R 2T R T ARG W SRR A EE A B S T TR
L3 TR — ISR IR A

2 % i

[1] Yao Y Y. Perspectives of granular computing // The 2005 IEEE International Conference on Granular
Computing, Beijing, China, 2005, 1. 85—90.

[2] Zhang B, Zhang 1.. Theory and Applications of Problem Solving. Amsterdam; North-Holland, 1992.

[3] Yang L,Chen W L, Zhang L. A paradigm of granular computing based on quotient closure space // Pro-
ceedings of the 6" World Congress on Intelligent Control and Automation, Dalian, China, 2006; 1430 —
1433,

[4] Zhang L,Zhang B, The quotient space theory of problem solving, Fundamenta Informaticae, 2004, 59(2-
3);287—298.

[5] 5h4% . SRR, BRI 2s ARG CRERTRLIE 57 7 0. {4241, 2003, 14 (4) . 770—776.

(6] Ty, giebk. 17 AR fe 00 B 107 P —— 109 25 1al e BE 41 55 50 i F. &5 2 R bt i de e i it
2007.

[7] Ma J M, Zhang W X,Li T. A covering model of granular computing// The 2005 International Conference
on Machine Learning and Cybernetics, Guangzhou, China,2005:1625—1630.

[8] slescts . ih— B 45. HURE AL S 0SS, V022, T 92 3830 Ao th itk » 2006.

[97 Wang ], Zhao M, Zhao K,et al. Multilevel data summarization from information system: A“rule-+excep-
tion” approach, Al Communications,2003,16(1):17—39.

[10] Yao Y Y, Wang F Y, Wang J. “Rule+exception” strategies for knowledge management and discovery//

Lecture Notes in Computer Science 2642, Berlin: Springer, 2005:69—78.

[11] Yao Y Y. Wang T Y, Wang J. et al. Rule-+exception strategies for security information analysis. IEEE
Intelligent Systems, 2005,10(5):52—57.

[12] F3E. BE—, £ KRR 2F Reduct B9“BUN + G141 "5 3. #5014, 2005, 28(11): 1778 —1789.

[13] Wang R Z,Miao D Q, Hu G R. Discernibility matrix based algorithm for reduction of attributes// The
2006 IEEE/WIC/ACM International Conference on Web Intelligence and Intelligent Agent Technology
(Workshops) , Hong Kang, China, 2006477 —480.

(14] 2= E , W 4FHE SR A =, B H R A TEIS AL 5 07 ik, B B2 CH ARARLAERR) - 2004, 43(5) . 837 —
841,



F1¥% BHFNHZA - 15 -

[15] 2550 E B3R, SR = RERE T S (A MU A B GE A e iy R i1t TR HLRL%, 2004, 31(2) 195 —
198.

[16] ZE50 M B 2R AL LI T A A T 2 I £ op Y 12 L [R)5F K22 2540 CB R BHSE D L 2006, 34
(7):960—964,

[17] 85353, A0 AR, FRAR B R LN . R4 TR EE 5 958, 2002,22(1) : 48— 56,

[18] ZEi [, {7 B+ 3TELE-1A0 5 M AIWESE. L« L PgRHEL AL L 2006.

[19] Mi ] S, Wu W Z,Zhang W X. Approaches to knowledge reduction based on variable precision rough set
model, Information Sciences, 2004.,159(2).255—272.

[20] Wu W Z,Zhang M.Li H Z, et al. Knowledge reduction in random information systems via Dempster-
Shafer theory of evidence, Information Sciences,2005,174(3-4).143—164.

[21] Wu W Z,Mi ] S. Knowledge reduction in incomplete information systems based on Dempster-Shafer the-
ory of evidence// Lecture Notes in Computer Science 4062, Berlin: Springer, 2006254 —261.

[22] Wu W Z.Leung Y,Zhang W X. On generalized rough fuzzy approximation operators, Transactions on
Rough Sets,2006,5:263—284,

[23] Zhu W, Wang F Y, Relationships among three types of covering rough sets// The 2006 IEEE Interna-
tional Conference on Granular Computing, Atlanta, USA, 2006 .43 —48.

[247] Zhu W, Wang F Y. Covering based granular computing for conflict analysis // Lecture Notes in Computer
Science 3975. Berlin: Springer, 2006566 —571.

[257] Zhu W. Topological approaches to covering rough sets. Information Sciences,2007,177(6) ;:1499—1508,

[26] Lin Y,Liu Q. Formalization for granular computing based on logical formulas. Journal of Nanchang In-
stitute of Technology,2006,25(2) ;60— 65,

[27] Liu Q. Wang Q Y. Granular logic with closeness relation ~A and its reasoning // Lecture Notes in Artifi-
cial Intelligence 3641, Berlin: Springer, 2005, 709—717.

[287 i . XU B, R PR RAEZAHER b 0 . ST RIS 45 B i . 2004, 41(4) . 546 —551.

(297 03, Bk 4e. G4 B HR . 37 HLAER . 2004, 27(7) . 865—873.

[307] 303§, PhiE. A Rough S0 %2 BT 5o B3 AU BFE a2, 1 & TR 2EBE 2241, 2006, 25(5) . 1—10.

[31] Liang J Y,Shi Z Z. The information entropy. rough entropy and knowledge granulation in rough set the-
ory. International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems, 2004,12(1).37—
46.

[32] Liang ] Y.Shi Z Z,Li D Y. The information entropy, rough entropy and knowledge granulation in incom-
plete information systems. International Journal of General Systems,2006,35(6):641—654.

[33] Zheng Z, Hu H, Shi Z Z. Tolerance relation based granular space // Lecture Notes in Artificial Intelli-
gence 3641, Berlin: Springer, 2005:682—691.

[34] Zheng Z,Hu H,Shi Z Z, Granulation based image texture recognition// Lecture Notes in Computer Sci-
ence 3066. Berlin; Springer, 2004 ;659 —664.

[35] An] J.Wang G Y,Wu Y,et al. A rule generation algorithm based on granular computing // The 2005
IEEE International Conference on Granular Computing, Beijing, China. 2005, 102—107.

[36] Gan Q.Wang G Y,Hu J. A self-learning model based on granular computing // The 2006 IEEE Interna-
tional Conference on Granular Computing. Atlanta, USA,2006.:530—533.

[37] Hu J,Wang G Y, Zhang Q. et al. Attribute reduction based on granular computing // Lecture Notes in
Artificial Intelligence 4259, Berlin: Springer, 2006 ;458 —466.



« 16 » Fit itk AL EE

[38] Wang G Y.Hu F,Huang H. et al. A granular computing model based on tolerance relation. The Journal
of China Universities of Posts and Telecommunications,2005,12(3):86—80.

(397 XBf . £ EAL, i, ROt e s 5 i— Bl 5 HURk S, 2004, 31(10. A): 209— 211,214,

(407 B35k R, 5 BRY P AT E HE 5 MR, JbaT . Bl h AL, 2005,

[41] 3%, 17 Z R BE 30 B S R g (B2 e 3. 25 M - 2200 02, 2006,

[42] T, 36T IF R0 5200 R 4OmIe Y BT (D25 60ie 3], 20 212, 2006.

[43] B, BLAFHHES S AL 2 B AR 28 IS A B9 (B - i 30 ). 2 M - =R, 2006.

[44] Bargicla A.Pedrycz W. Granular Computing: An Introduction, Boston: Kluwer Academic Publishers,
2002,

[45] Yao Y Y. Granular computing for data mining// The SPIE Conference on Data Mining, Intrusion Detec-
tion, Information Assurance and Data Networks Security, Kissimmee, USA, 2006, 1—12.

[46] Zadeh L A. Towards a theory of fuzzy information granulation and its centrality in human reasoning and
fuzzy logic, Fuzzy Sets and Systems,1997,19(1):111—127.

[477] Bolton N. Concept Formation. Oxford; Pergamon Press, 1977.

[48] Miller G A. The magical number seven, plus or minus two; Some limits on our capacity for processing in-
formation. Psychological Review,1936,63(2) .81 —97.

[49] Peikoff L. Objectivism: The Philosophy of Ayn Rand. New York; Dutton, 1991.

[50] Reif F, Heller J. Knowledge structure and problem solving in physics. Educational Psychologist, 1982,17
(2).102—127.

[51] Ganter B, Wille R. Formal Concept Analysis: Mathematical Foundations. Berlin; Springer, 1999.

[52] Wille R. Restructuring lattice theory: An approach based on hierarchies of concepts // Rival 1. Ordered
Sets, Dordrecht-Boston: Reidel , 1982, 445—470,

[53] Wille R. Concept lattices and conceptual knowledge systems, Computers Mathematics with Applications,
1992,23(6-9):493—515,

[54] Anderberg M R. Cluster Analysis for Applications. New York; Academic Press, 1973,

[55] Arrow H,McGrath ] E, Berdahl ] L., Small Groups as Complex Systems: Formation, Coordination, De-
velopment and Applications. Thousand Oaks; Sage Publications, 2000,

[56] Jeffries V,Ransford H E. Social Stratification: A Multiple Hierarchy Approach. Boston: Allyn and Ba-
con, 1980,

[57] Flower L. Problem-solving Strategies for Writing. New York: Harcourt Brace Jovabovich, Ine, , 1981,

[58] Horn R E. Structured writing as a paradigm// Romiszowski A,Dills C, Instructional Development: State
of the Art. Englewood Cliffs; Educational Technology Publications, 1998,

[59] Minto B, The Pyramid Principle: Logic in Writing and Thinking. London; Prentice Hall/Financial Times,
2002,

[607] Young R E, Becker A L.Pike K L. Rhetoric: Discovery and Change. New York; Harcourt Brace Jovabov-
ich,Inc. ,1970.

[61] Dahl O J,Dijkstra E W, Hoare C A R, Structured Programming, New York: Academic Press, 1972,

[62] Knuth D E. The Art of Computer Programming, 3rd ed. Reading; Addison-Wesley, 1997.

[63] Ledgard H F,Gueras ] F,Nagin P A. PASCAL with Style: Programming Proverbs. New Jersey: Hayden
Book Company. 1979,

[647] Friske M. Teaching proofs: A lesson from software engineering. American Mathematical Monthly, 1995,



%1% BHitESTAR < 17 -

92(2);142—144.

[65] Leron U, Structuring mathematical proofs. American Mathematical Monthly,1983,90(3):174—185,

[66] Simon H A. The Sciences of the Artificial. Cambridge: The MIT Press, 1969.

[67] Hawkins J,Blakeslee S. On Intelligence, New York: Henry Holt and Company,2004.

[68] Pawlak Z. Rough Sets; Theoretical Aspects of Reasoning about Data. Dordrecht. Kluwer Academic Pub-
lishers.1991.

[69] Pawlak Z. Granularity, multi-valued logic, Bayes’ theorem and rough sets//Lin TY,Yao Y Y, Zadeh L.
A. Data Mining, Rough Sets and Granular Computing. Heidelberg: Physica-Verlag, 2002 : 487 — 498,

[70] Pawlak Z,Skowron A. Rough sets: Some extensions. Information Sciences. 20{5? LA77(1):28—40.

[71] Zadeh L A. Some reflections on soft computing, granular computing and their roles in the conception, de-
sign and utilization of information/intelligent systems. Soft Computing, 1998,2(1):23—25.

[72] Doignon J P,Falmagne ] C. Knowledge Spaces, Berlin: Springer, 1999,

[73] ZE4:2¢, Vincent Yan. B 25 6] SHURHR . JLRUME A2 (B ARBHERD . 1994,30(1) . 41— 46.

[74] ZEHt . F 2 IG5 MIRKR O MOEAE B R SME S B R M T A1 REE T RS,
1996,11(4):7—16.

[75] ZEih, P 28 25 A 6 5 R R (B AR (80)—— FL M 2E A0 KT 4 b 5 BEE IR 26K, REET
8244, 1997,12(4) . 30—38.

[76] Liu J,Jin X, Tsui K C. Autonomy Oriented Computing: From Problem Solving to Complex Systems
Modeling. Heidelberg: Kluwer Academic Publishers/Springer, 2004.

[77] Liu J, Tsui K C. Toward nature-inspired computing. Communications of the ACM, 2006,48(10):59—
64.

[78] Wirth N. Program development by stepwise refinement. Communications of the ACM, 1671, 14,221 —
227.

[79] Ackoff R L. The Art of Problem Solving. New York:John Wiley &. Sons, 1978,

[807] Hodnett E. The Art of Problem Solving: How to Improve Your Methods. New York: Harper & Row,
Publishers; 1955.

[81] Newell A,Simon H A. Human Problem Solving. New Jersey: Prentice-Hall, 1972,

[82] Gordon W ] ], Synectics: The Development of Creative Capacity. New York: Harper and Row, 1961.

[83] Ahl V,Allen T F H, Hierarchy Theory: A Vision, Vocabulary and Epistemology. New York: Columbia
University Press, 1996,

[84] Pattee H H. Hierarchy Theory: The Challenge of Complex Systems. New York:George Braziller, 1973.

[85] Salthe S N. Evolving Hierarchical Systems, Their Structure and Representation. New York: Columbia
University Press, 1985,

[86] Whyte L L, Wilson A G, Wilson D. Hierarchical Structures. New York: American Elsevier Publishing
Company, 1969,

[87] Capra F. The Web of Life, New York: Anchor Books, 1997,

[88] Laszlo E. The Systems View of the World: The Natural Philosophy of the New Developments in the Sci-
ence. New York:George Brasiller,1972.

[89] Giunchglia F, Walsh T. A theory of abstraction. Artificial Intelligence, 1992, 57(2-3) ;323 —390.

[50] Hobbs ] R. Granularity // The 9 International Joint Conference on Artificial Intelligence. Los Angeles,
USA,1985:432—435,



+ 18 - Bt dE AESREE

[917] Knoblock C A. Generating Abstraction Hierarchies: An Automated Approach to Reducing Search in
Planning. Dordrecht; Kluwer Academic Publishers, 1993,
[92] Conway C M, Christiansen M H, Sequential learning in non-human primates, Trends in Cognitive Sci-
ences,2001,12.539—546.
[937] Hazzan O. Reducing abstraction level when learning abstract algebra concept. Educational Studies in
Mathematics, 2004, 40(1) : 71—90. '
[94] Poggio T,Smale S, The mathematics of learning: Dealing with data. Notices of the AMS,2003,50:537—
544.
[95] Skowron A,Synak P. Hierarchical information maps// Lecture Notes in Artificial Intelligence 3641. Ber-
lin: Springer, 2005 ;622—631.
[96] Klahr D.Kotovsky K. Complex Information Processing: The Impact of Herbert A. Simon, New Jersey:
Lawrence Erlbaum Associates, 1989,
[977] Marr D. Vision: A Computational Investigation into Human Representation and Processing of Visual In-
formation. San Francisco: W. H, Freeman and Company,1982.
(98] Beveridge W I B. The Art of Scientific Investigation, New York: Vintage Books, 1967.
[997 Martella R C,Nelson R, Marchard-Martella N E. Research Methods: Learning to Become a Critical Re-
search Consumer, Boston; Allyn and Bacon, 1999,
[100] Posner M 1. Foundations of Cognitive Science, Cambridge: The MIT Press,1989.
[101] Solso R L, MacLin M K, MacLin O H, Cognitive Psychology. 7th ed. New York: Allyn and Bacon,
2005.
[102] Losee J. A Historical Introduction to the Philosophy of Science. 3rd ed. Oxford: Oxford University
Press, 1993.
[103] Allen T F. A summary of the principles of hierarchy theory// The 2™ Annual Conference of the Inter-
national Society for the Systems Sciences, Atlanta, USA, 1998,
[104] Foster C L. Algorithms, Abstraction and Implementation; Levels of Detail in Cognitive Science. Lon-
don: Academic Press, 19592,
[105] Yao Y Y. A partition model of granular computing, Transactions on Rough Sets,2004,1,232—253.
[106] John Dupré. The Disorder of Things: Metaphysical Foundations of the Disunity of Science. Cambridge:
Harvard University Press, 1993.
[107] Kramer J. Is abstraction the key to computing. Communications of the ACM,2007,50(4).36—42.
[108] Bargiela A,Pedrycz W, The roots of granular computing// The 2006 IEEE International Conference on
Granular Computing, Atlanta, USA, 2006 . 806 —809.
[109] Wing ] M. Computational Thinking, Communications of the ACM,2006,49(3):33—35.
[110] Yao Y Y. Granular computing: Basic issues and possible solutions// The 5% Joint Conference on Infor-
mation Seciences, New Jersey, USA,2000,1:186—189.
[1117 Yao Y Y. Information granulation and rough set approximation, International Journal of Intelligent Sys-
tems, 2001,16(1); 87—104,
[112] Yao Y Y. Modeling data mining with granular computing // The 25" Annual International Computer
Software and Applications Conference,Chicago, USA,2001:638—643,
[113] Yao Y Y. Granular computing. 73§18} 42, 2004,31(22):1—5.

[114] Yao Y Y. Three perspectives of granular computing, Journal of Nanchang Institute of Technology.



#1% BHESER - 19 -

2006,25(2):16—21.

[115] Salton G.McGill M H, Introduction to Modern Information Retrieval, New York: McGraw-Hill, 1983.

[116] Lorenz K, On Life and Living: Konrad Lorenz in Conversation with Kurt Mundl. New York: St. Martin’s
Press, 1950.

[117] Crane D. Invisible Colleges: Diffusion of Knowledge in Scientific Communities. Chicago; University of
Chicago Press, 1972,

[118] Yao Y Y. The Art of Granular Computing // Leeture Notes in Artificial Intelligence 4585. Berlin:
Springer,2007:101—112.

[119] Bateson G. Mind and Nature: A Necessary Unity. New York:E. P. Dutton, 1979.

[120] Burns T R,Gomolinska A, The theory of socially embedded games: The mathematics of social relation-
ships,rule complexes and action modalities. Quality and Quantity,2000,34(4) ;379 —408.

[121] Chen Y H,Yao Y Y. Multiview intelligent data analysis based on granular computing / The 2006 IEEE
International Conference on Granular Computing, Atlanta, USA, 2006 .281—286.

[122] Forrer P,Manes M, Hazzan O, Revealing the faces of abstraction. International Journal of Computers
for Mathematical Learning, 2004,2(3).217—228.

[123] Gomolinska A. Fundamental mathematical notions of the theory of socially embedded games; A granu-
lar computing perspective// Rough-Neural Computing; Techniques for Computing with Words. Berlin:
Springer, 2004 ;411 —434,

[124] Grzymala-Busse ] W,Rzasa W, Local and global approximations for incomplete data// Lecture Notes in
Artificial Intelligence 4259, Berlin: Springer, 2006: 244— 263,

[125] Hunt E B. Concept Learning: An Information Processing Problem, New York: John Wiley &. Sons,
1962,

[126] Inuiguchi M, Hirano S, Tsumoto S, Rough Set Theory and Granular Computing. Berlin: Springer, 2003.

[127] Kernighan B W,Plauger P ], The Elements of Programming Style. New York: McGraw-Hill, 1978,

[128] Lee T T. An information-theoretic analysis of relational databases part I:Data dependencies and in-
formation metric, IEEE Transactions on Software Engineering, 1987,13(10),1049—1061.

[129] Lin T Y. Granular computing: Structures, representations and applications// Lecture Notes in Artificial
Intelligence 2639. Berlin: Springer, 2003, 16— 24,

[130] Lin T Y, Yao Y Y.Zadeh L. A, Data Mining, Rough Sets and Granular Computing. Heidelberg; Physica-
Verlag, 2002,

[131] Nguyen H S, Skowron A, Stepaniuk J. Granular computing; A rough set approach, Computational Intel-
ligence,2001,17:514 —544.

[132] Pedrycz W. Granular Computing; An Emerging Paradigm, Heidelberg: Physica-Verlag. 2001.

[133] Polkowski L. A model of granular computing with applications: Granules from rough inclusions in infor-
mation systems // The 2006 IEEE International Conference on Granular Computing, Atlanta, USA,
2006:9—16,

[134] Polkowski L., Skowron A. Towards adaptive calculus of granules/ The IEEE International Conference
on Fuzzy Systems, Anchorage, USA,1958.:111—116,

[135] Richard D. The Blind Watchmaker, New York; W. W. Norton & Company, Inc. ,1986.

[136] Spitzer D R. Concept Formation and Learning in Early Childhood. New York; Charles E, Merrill Pub-
lishing Co. .1977,



- 20 - At .t d AAELER

[137] Strunk W, White E B. The Elements of Style. 4th ed. Boston: Allyn and Bacon, 2000.

[138] Wu W Z,Mi ] S,Zhang W X, Generalized fuzzy rough sets. Information Sciences, 2003,151: 263—282.

[139] Yao ] T.Yac Y Y. Induction of classification rules by granular computing// Lecture Notes in Acrtificial
Intelligence 2475, Berlin: Springer, 2002 331—338.

[140] Yao ] T. Information granulation and granular relationships,/ The 2005 IEEE International Conference
on Granular Computing, Beijing, China, 2005: 326 —329.

[141] Yao J T,Liu W N, The STP model for solving imprecise problems // The 2006 IEEE International Con-
{erence on Granular Computing, Atlanta, USA,2006,683—687.

[142] Yao Y Y.Zhong N. Potential applications of granular computing in knowledge discovery and data min-
ing // Proceedings of World Multiconference on Systemics, Cybernetics and Informatics, Computer Sci-
ence and Engineering, Orlando, USA,1999,5.:573— 580,

[143] Yao Y Y.Liau C J. A generalized decision logic language for granular computing// The 2002 IEEE In-
ternational Conference on Fuzzy Systems, Honolulu, USA,2002,;1082—1057.

[144] Yao Y Y, Yao ] T.Zhao Y. Foundations of classification//Lin T Y,Ohsuga S, Liau C J.et al. Founda-
tions and Novel Approaches in Data Mining. Berlin; Springer, 2006 75—97.

[145] Yao Y Y.Zhong N. Granular computing using information tables//Lin T Y, Yao Y Y,Zadeh L. A. Data
Mining, Rough Sets and Granular Computing, Ieidelberg: Physica-Verlag, 2002,102—124,

[146] Yao Y Y, Liau C J,Zhong N. Granular computing based on rough sets, quotient space theory and belief
functions// Lecture Notes in Artificial Intelligence 2871, New York: Springer,2003:152—159.

[147] Zhao Y.Yao Y Y, Yao | T. Level construction of decision trees for classification. International Journal
of Software Engineering and Knowledge Engineering,2006,16(1):103—123.

(1487 Zhong N.Skowron A,Ohsuga S. New Directions in Rough Sets, Data Mining and Granular-Soft Com-
puting, Berlin: Springer, 1939,

[149] Zhong N. Multi-database mining: A granular computing approach// The 5% Joint Conference on Infor-
mation Sciences. Atlantic City, USA,2000. 198—201.

[150] ARES . T E L 2. Bt i aiak. iHRILERE, 2004, 31(10, A) . 178— 181,

(1517 ZEiti [, P 2R3 SRR AL, 45, RLIEVHST RFSEErat. TR LR, 2005,32(9) . 1— 12,

[152] X5, Rough 4 % Rough 8. Jb 5. #af AR, 2001

[153] EE/il. Rough HE it 5 ML, V592 . 75 222050 o ik, 2001,

[154] 3k3cfe . @45, RS, HRRESHR AR, Jeat. BlaE kRt . 2003,

[155] gk3cts, thE 5. 2T HUBEAE O B 58 PR IE. b3« i 4R RS th iR, 2005,

[156] 8k3ci  AUETS S, MRS R L 0 — . mERY B8 (5 8R4, 2005,35(12): 1304 —

1313.
[157] Jk3cis B0 AR, BES K 10 IR YEL T 20 5 0 . P Rk E 4. (5 BB, 2005, 35(6) : 628 —
639.

[158] sk3cfs , R Bl 55, HUREINE 50k, Jbat Bl it 2001,



WiZrdk EEEL X i AR i s

wp 4t £ & jh i

www.sciencep.com






