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It gives me great pleasure to be introducing this 8th edition of Grey System Theory and Its
Applications by Professor Sifeng Liu. The theory of grey systems was first introduced in 1982
by J.L.Deng (1933—2013) at Huazhong University of Science and Technology; it established a
relatively new approach for addressing poorly defined problems with a high level of greyness or
uncertainty. The theory enables one to model, analyze, monitor and control such partially
defined systems by generating, excavating and extracting useful information from what is
available. It built on the work of Dr. Lotfi A.Zadeh, who introduced the concept of fuzzy sets in
the 1960s that in turn led to breakthroughs in neural networks and soft computing.

Grey System Theory actually combines two critical and overarching areas. The first
concerns systems which attempt to synthesize the various components or subsystems into an
overall functioning system or system of systems. Systems theory attempts to make transparent
the deep connections and interactions among objects and events, all leading to the enrichment
and progress of science and technology. Many of the historically difficult, hard-to-solve
problems in the different scientific fields have been successfully resolved through the application
of systems theory and its allied methodologies, including information theory, cybernetics,
combinatorics, genetics, etc. The second concerns the greyness or uncertainty level that is
implicit in all natural or man-made systems. Indeed, most modeling techniques assume the
existence of uncertainty or stochasticity, as defined by either empirical evidence or assumed
distributions, including fuzzy sets.

Grey System Theory, then, provides a realistic approach to modeling, analyzing, monitoring
and controlling systems. Professor Sifeng Liu has greatly extended, if not expanded, Professor
Deng’s earlier efforts. In the 1980s, he put forward a series of new models and concepts,
including sequence operator, absolute degree of grey incidence, grey cluster evaluation model
with fixed weight, and positioned coefficient of grey matrix. In the 1990s, he proposed a buffer
operator and its axiom, generalized degree of grey incidence, grey number and measurement of
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its information content, LGPG drifting and positioning solution, the grey-econometrics
model, the grey Cobb-Douglass model, etc. More recently, he proposed the concept of general
grey numbers, the grey algebraic system based on a kernel and degree of greyness, and different
variations of the model GM (1, 1).

The widespread recognition and application of grey system theory reflect its growing
acceptance. A number of universities from around the world has adopted Professor Sifeng Liu’s
monographs, both in Chinese and English, as their text books. In 2002, he won the World
Organization of Systems and Cybernetics (WOSC) Prize. In 2008, as a preeminent Chinese
scholar, he was elected an Honorary WOSC Fellow. In 2013, after a strict review by the
European Union, he was selected to be a Marie Curie International Incoming Fellow, thus
honoring him as the first such Fellow with grey systems expertise.

As a systems scientist and engineer, [ am honored to write this preface for the 8th edition
of Grey System Theory and Its Applications. 1 look forward to its widespread dissemination and
its promulgation of grey system applications in science and engineering.

James M.Tien, PhD, DEng(h.c.), NAE
Distinguished Professor and Dean Emeritus
College of Engineering
University of Miami
Coral Gables, Florida, USA
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BRAELFENMFER

AR FRARERE MO ER LRI T RESZAN KBE, ST EE LR
XHRERFFRBEI. RAR R THYZ MENEZ . FHA T A e
R, KKME# TR B AR B AR V5 2 R 22088 - 3 9 DUAR v (6 B 2% 1] FBL Bt %
AGEREFFRR IR ) T, AT B AR Z R HEYEARERNRBE T RS
RleER ERHE B Z B AL, 20 4D 40 ERARWIEAEMRLE L. BRI, BHiL, 60
AR 70 ERYIFEMFEBLWER . hFE%. BER. 2BER LK 70 £ 51
M HIPEEAE R, hhREH R, BEERSHEEAHAE. K XN RER
R

ERG LY, BT RAE RIS FEMAIGNRRED KRR, AMIBTRER
5 QWA XA EE. AR EEARNRBRMALRESHIE, AMIELRER
1 5E PE B RE IR, S A M R BTt H 23R 20 4 60 ALK, ZFA
f e M R GBI 5 VA AR AR 4R 1, T 3L (L. A. Zadeh) #FZ T 60 SEAQ A 7 AR i 2p
(fuzzy mathematics) (Zadeh L A, 1965), XSS ##% T 80 EACH LK K 4 R G #18 (RS 2R
J, 1982), WHFKHL5E (Z. Pawlak) #0451 80 EAR AL RESEHE 12 (rough sets theory) (Pawlak
Z,1991) %, MR T I Z BRI A E RAT R L EERR. XERENASF
A AR R T R R0 A3 & A 52 M5 B ERS R 7 vk,

1982 4F, pE%E MR ABROSLIKERGER, MM EE. 5B
€ P ) R A BT . R DL “HME BB, BAERRMT K NIRRT “RER” A
Wit RGN &, EEEEX 47 Cas B REHE, IRECE MMERE R, S



RERGEERENA

RGBATAT A AR E R A A M. LSt 5 o B IR A e /R “ B AR
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L12 PREHEEKEREEL

2 FBHIEMEY) & CIRFERR R B, AT —FhFrBe ., B e R = AL 8 AR A
BARMPIATITH. BHFEARR BRI E T A— € Ll — & REMr B, DR FFR
WEL., FrERiNvaEm A, mMERS KBRS A L HFOHER. QR First
B AR ) 75 2B A A RE RS R R P R R 22 FOR 58 ik, B8 X e R4 5 I X
RIBAE. Y BRFIERIE S, A DELR 2R LERERERRB Y AL, JLFHRE
B ERTEAL IO T THE, #0 B TR A G0 2R B R R HERE BT A% 48, K A s i, 2%
A REES AR WRE P — 25 !

KERFZEREL—TH BN ERL ERFA T A —RHESTENRIERERVR
S5, FRR R ILEIIE AR B E - ER A S AR RIS & BRI —1L
BT HAHRBEBOE M, B A U SRR RS (R 7 5K R At BE 88 IS 4 2 75 SRR R
JRREE, CERF R R 73 3 i RIS 2R IR B KT,

1933 4E, XS5 e th A T g A SEUR B 1955 4, 7E4rh TR bl &Rl 5 B R,
3| B i TR EHC B R, o0 mERECERE RS ), HE B ERERECE FAH XA
SR T AR BRI, IXTCBE A Ath )5 K M 3 £ AR B R G el L W FUBEE T IR SERY
Bt 1965 4, HApH TxE = Tl K ERINURZS R FIRFIFE LR, /T “2R
BREZL{EHER” MRESHEN (EREEURLIHFBRERBRN —FEEHE)
FIZERIRIE CEFMLER) 3B 3 BE | MIRERE, LB R IRBRLE B o)t BT 5T R 1E
THRENA. 20 e 70 ERPIM, EXRBFHEHEREFSNE, “BTERAZLER
7" WAL —MEARERRINES U EE.

1965 4F, K E AN KA e A /MR LA B2 48 ) T BORI AR R P, X e
FROARER R FHLAREZ ) TAE, J& R ATt 2 AR 0 BT gR 2. 20 tHE4E 70 AR
wh S, 3 SOE RO K KGR 7, A IRF SRR B K, AR R “ L5 R
W, e 8 SRR TR TR ZE . X K& “HaE R e, MaE ERm” 1
—RAHE M RLE, WS —FH R ERER T TAT A TR ? XBR 4%
F e B [R) SE3EAT T 20 X8 351 R A B R

1982 4F, dbfr 22 tH R A 7 R (R 51 HI8R) (Systems & Control Letters) 4
FlE T P EYERREBENE R RARER L KERGKMEH W) (The Control
Problems of Grey Systems) (Deng J L, 1982) ; [AI4E, (#Erh T2 Fe2E4R) TI#k T AR LB
BRI UKERER L (KEBHIRE) CBE M, 1982). X R ITEIH IR LK AT K
R, WEFR KO REIRIX —F BMrF R ), S5 (CRE SEHER) E4. b
KL ¥ EH A E (R W. Brockett) #5545 XS R e BRI 2 AR AT (K 8 R G #25 4
Y —XHIIP: “RRXEFAAEHEFTN, KAERE AR TEE” , Z0EE T
R G TAE.
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T o () T R, TR 7 4 [ & 1 28 B DX R0 DX 3880 i il e B R BF 9 R o 5T S A
R B R F, A L B 7 AR A0 ) B [8) R BE e T — TR SRR R R ML, T AL
FOT™ 8 R B AT AR H 3 A& & AR,

2007 4F, fE 1 Ji IEEE K A R4t 5 8 Re k% B fr il b, R IR FRK ARG H B
646 A2; 2011 4F, fE R Lt AL (WOSC) 58 15 JEiES b, B HIR Lk RS
HE#it AL (WOSC) 5% 2>+ (Honorary Fellow) .

L13 ERHRARKEREEL

Har, €E., xH, #E, EH. BE&, PEEE., AT, neEX. QFF. #
=L REPH. R, LHI fr. FH. BE. SSRRESBRE X FH TS MmA Y
MK B RGHR R FUR N . 1989 4F7E 25 [ 1) 70 26 SCRR E B2z R T (IR R G
M) (The Journal of Grey System) LA (FEE B (SA)  (REHFHiL) (MR)
Al (RIS (SCD 53 B E Fr ST %0 AT 1997 4E4E E & a7
SEEARTIY) COREBRGEET), 2004 FFECH TR, T4k Journal of Grey System. 2010
2 A, HEZE LT HRER Emerald EHSUUE, XHFEREMTMRKEREREH A
B 6 70381 B E BR8] Grey Systems: Theory and Application. 41t 745 ¥ T Fh2F AR MAFI 52
TR ARG, HP SRS B R TR T, 9k, R S5 RAR
2T Kybernetes (Emerald 4R F, SCI ¥ H)) 56 /5 HR T+ 2 WK ARG L H,; EE T
HA#Eaat]. BRI (R AR KM GEChR) ) WAL, Rk
HiRRAE . 7RI KA R . A B T OR%% Rt . IEEE tHAREER] . Springer-Verlag %5 Hihi
TRERGEHEAILE.

A EE L REITR T KERFEERRE. 7£/8 B HR K%, AUE R
TRRAETF R T KB RABHICWRE, 1 KA REHRIENIERE T ALEBGRZ
[T UGE. 2008 4F, K (2 R U B0 A% [ 08§ IRFR; 2013 4F, 3Btz o [ 50 5 9t
VRILEEARAE, A 7 B K 68 R G0 T 17 3 S BRI 18U 57 >3 BB

o PR R . BRI AR K% BB T K%, M K%, &K Waterloo
K. Toronto K2, Hi[F De Montfort K22, +H I Bogazici A%, Fi3F Cape Town K2,
¥ 1T, R W Bucharest 23 K%, HZA Kanagawa K2#F19 [E 58 1% BT KA 38 K £,
RO EbT7 LA AR LR R AR, RS EESYRH SO AL, Mt
WA IE R B R G K AR T VT R R A, BB A1 3L

MG 2 ARV AL E AL BB TR SRR FE AR TR}
FHAHBA . IWARARBBRAE . BRI R, 2ERERP MR B2EP
ARAR. HABETHRM. KE NGSS FAHARALM Taylor & Francis HRER. #EE
Springer-Verlag AR/ ]+ tHIR T ZFIA R EFIRERGEFAZESE 100 KFP, QIERA
hIChR . BT SCRR. JESC. HICHR. #ChR. TGRSR, EChRES.

SFeJEH 100 UK ARG RN AR RERE T BEE AR ESRKE, %K
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MR LEAFR L “KERAHL” . 2008 F, TEBEREARDSHLFEN “FRIK
FERE T R IR & (2007—2008) "HEK 4 R H i A h B B H AL ¥ 5 TRER G H Ak
RZ—EHEM4A.
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MTER R W TR Leicester AJF, A VHWEEE TR, KE, KE, M#EH. X
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