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Abstract: In order to solve the flow shop multi-objective scheduling optimization problem and the algorithm fitness value
assignment problem, the distribution strategy of the grey entropy relational adaptive value is proposed combined with grey
correlation analysis method and the theory of the information entropy, and the fitness value is calculated combined with the
grey correlation and entropy weight coefficient. The grey entropy correlation grade is used to guide the evolution of the
heuristic algorithm. This method is introduced to the difference algorithm and the genetic algorithm to solve three objective
flow shop scheduling problem. The experimental results show that grey entropy relational adaptive value allocation strategies

can solve this problem effectively, and can get uniform distribution of the Pareto front. Meanwhile, the difference algorithm

based on this strategy can abtain better solutions than the genetic algorithm.

Key words: flow shop scheduling; multi-objective optimization; grey entropy association analysis; grey entropy

correlation grade

0 51 T

TR K ZE ) 5 5] 5 (FSSP) & — 2K 14> T (1) 42
VP8 FSE ) . S%of 1% 1) AL I 22 H B AR A AT 5 2 R
DREE A% S92 b S VR 25 i R R4 SR A
R R AR 2 H AR K 4 R EARAL I, A7 00 22X
B 1 G o g R, A 4 P 45 o DA e Al 5k
A5 55 UL 7K 2 1] VR JEE ) R0 B A A8 SE IR 7 LSBT L
AARRPEM L, 38N B 5y AL p e bk

%5 BEA: 2012-10-09; {&[E HHF: 2013-01-23.
EL£WB: wWEE &S FRH LR AN A SRR
RS UE T IUH (JK2013006).

REATIX 73 S 2R (0 G B PR 3R 0Y. 3 W A 23 BE AL 1
TEAT: R Pareto {20 0 R HF UG N JEE A 40
Pic SR g 2 O-101 R = [ AL ASC R SR () 385 1 B8 1 73 P 5K
Mg - 1021 7 0 P P AR ) 3 I 1 G SR, AT
SHEIBCRAR EE ALY AT 2 H bRk ZE )
Je SRALAC SR AZAE ¥ 32 B 1) R N B RN H b
I W UK.

ASSCE 5 KA RIRSE 73 W1 Tk S A B e

H (XSJRC2007-08); #& &4 H AR FL 22 4 il H (2009J01246);

EZERIN: AO6T(1970-), T3, Bz, WP Al . I Bt S5m0, MRl k(1988 —), I3, i/, SR e hiliE romr

P

=



136 =

K

& * %29 %

SEARIHE ORI FE, R F AR D IR 82 3 W b o] ¥ 7K 4 T
FE B 2 A B AR AT BCE AR T U1 55038 N A, 5 HoAth
53O SRS AN [R]: RIS G THR 55 3 I3 5 1 7 T SR WS 7 K A
£/ Pareto fi# [118 N FEAE I, % H AR A CE 5 2457
Pareto fif AV ERAR AR % D) AH O, 1 5 HoAth Pareto fiff G 5G;
Pareto fift 4 o AN [ figt A 0 SR AR OB M, A7
FEAH B IR] AR D AS . SXAAT W T 1 Ao N P AR T 5
A B A H broACEE (1) et X RN £t 20 1) 8, () B SCARAIE T
AMARIE] 45 AT L.

1 R TR BE 38 . 55 AH 77 Tic. 5K wes
1.1 JREXEKE S

182 HA LA I /b, A OG220 AT 2 il o5
ERNINEEACEE N 2 S PR CPI 2 NS = s 1k S i
TR R 7 Ay In) & Je (R & . EALA R, seXs R H
FRAE A 5 H AR 53 0 SRAT SR A, I FH X S a5 A0 il 1 i
Z% p 4, B 2 H A0 BAR AR SR 5 R SR AR
1) Pareto fi# X, I¥] H br ok BUE 7 514E b L8741, F
FH R ORI BE TSI YA e 81 1R e 3l 1 B LA 23 A A
Pareto fif 55 BLAR fi# E’Jﬁﬁﬁf Eﬂﬂ)ﬂ IR BEPEH

Step 1: %}Jﬁﬁﬂc.

& SCERARA H bR R BUE 51 Yo = {f1(0), f2(0),
o far(0), MG HARAEL a0 (0) 226 M AT H s
PE 2 B H b o 380K S U0 A 16 H bR e U, Yo 25
A B br B LR A B P 4. 77 AR N 4 Pareto
filt X, FF LA H AR R

Y= {fi(@), f2(),-- , fu (D)}, i =1,2,--- , N.

Step 2: H{HAL.

h TR H bR S ANAN R R 52, A ek 2
AT AN AL 3, B

max(Y;) —

1 fk(l)
) = v - () (1)
H:k=1,2,--- ,M;i=1,2,---,N.

Step 3: KK %Hﬁ%iﬁlr(wo( ) zi(k)), R

r(fr(0), fi(i)) =
minmin(] fi (0) = f5.(§)]) + p maxmax(| f;.(0) = f.(2)])
(1/70) = f (D)) + pmaxmax(|f;(0) = fr (D))
2

Hrpp c (0,1) Az, — Ml p =0.5.
Step 4: 15 Pareto fif (I K RIKE r (Yo, Y,

M

r(Yo, i) = 22 S r(fi0), fel@)), i € N

k=1
A 2 3) v 43 2 ) Pareto il X; 1) AK S I B
A BLAE D 2 H B AR I (38 1 B A, BIAZ AR, R

). B
(3)

ZNIXA™ Pareto fift 5554 H AR IR B AL A el
1.2 IRIEKREKE

A Q) TH R ACEREE I, £E7E P 0]
Je S DG IRA ), A DG I 2R BB 43 U, K G Bk xEX/J%
TR R BRI B bx; 245G BRI HEM, AR
SR H BRI 2 2 00 045 5. 3K B2 AR OG5 4y
T 5 V5K JE B AR A R R AR S5 N IR (308, K
P RFAS H AR OGRS g o AE 2 A4 H dw
HHOGT I (R AR, T A T A (A P A0 DG 1B
FE HARE AR,

Step 1: X} % Pareto fift ] H A bR £ {8 24T 21 {H AL
AbTE;

Step 2: X BMEALIME TSI H AR BT & U, 4

e M
Pi<k)=7Mfk(z) S Bk =

4)
>
k=1
Step 3: 15 Pareto it BE4~ H bR 115 545
1 M
=——Y P.(i)InPy(i); &)
M; k k
Step 4: V15 Pareto fiftfEA H b (18 A
Witi) = =@ ©)
> (1 —ex(d))
k=1
Step 5: il ﬁParetoﬁ RIS TR B
R(Y,,Y; Z (Wik) x 7(f(0), fr(i))),
k=1
i€ N. (7

NI OIS v S el Bt w] LA HH, 84 M\ Pareto
fife 55 BRARUR 2 1) % H bR (R BITRR B2 Hh O, gk — B H]
Pareto fift 2 H A5 2 (45 5L, AT 8E G 17 387 30 4K SCIEC 5
AN IR VE Pareto fift 15 AT 2 0 N H b 18] 1) 52 B
(M 20 T Pareto fif P9 2% H FR 2 [7) 50 5 ) Ja BRAE, A7
IR ORI BEAE AL IR 2 H AR AL ] N 145 31 B 4
(PR DRI DRI BE L B A I R R e A A AR e P
SRR, A R T k. DRI, AR SOR AR R
JEAE 0 2 H AR AL IN % 55030 5K 453 1) Pareto fif ¥ 3& [
FEAH, I ARAS ORI 2 51 3 i e S BVE3E AL
2 WRKZEE B RR K 2 H AR R
2.1 K ZE AR E) 3 iR

TLZK ZE ) B2 ) A, AR AR A job = {1, 2,

oy, MUBMES M = {1,2,--- ,m}, BN TAES

m I8 U7, TAFAE S HLEs b 18I 00 &R AH [0 131,
AN AN TS § bl BRI T A ¢, (0 =
L2, ,m; j = 1,2, ,m). BlE TAF 0 S0 T



F1M

KRTF F A FAIF RS RAKE N % B AR EARACRE EEIN 137

F, A2 A BbRis B A, TAF 58 s i) o 5207
A

C(j1,1) =t 1,

C(j, k) =C(ji k= 1) + tj, x,

C(i1) = C(i—1,1) + 1,1,

C(ji, k) = max{C(ji-1, k), C(ji, k — 1)} + tj, k.

b C(j;, k) Fom TAF j; TENLAS b _En 158 et 1],
{91, G2, dn ) S AR EE.
22 RKEFEREEZ BiRER
SR AR o, K 2R T B A 2 HARE. AR
A0 T AR s K 8 B T S S 58 A PR e K B IR I
()RS N [A)3X 3 A4S B ARERA L R AT % 18, R
T HRE AT
1) AN TRy d5 K 58 I [R]
fi =max{C; nli €1,2,--- ,n}, (8)
Hp Cy o RR LA 4258 m G LA BRI T 58 B,
M5, B A R0 58 eI 1)
2) SR A A e K SE S I ]
fo =max{(0,L;)li € 1,2,--- ,n}. 9)
Hrp: Ly = C; 4 — due(i), due(i) jJIfﬁFz (AL B 1
3) Fﬁﬁi#%ﬁi/I\If?ﬂﬂilfl‘],mmﬁfﬂﬂlﬂ

fs=Y Cim. (10)

=1
BEXPASSCIE R 347 H AR, 2 HARIRAL IR e
R A ik

minY = (min f;, min fo, min f3). (11)

3 BT RRBZESHERZ BiriKZER
R
DA ZE 53 510 (DE) 91, 4 A< 005 G 16 82 1) 3 3 32
1B 73 FC SR 51 NAZ S, ) 22 03 SV SR i /K 2
[ Eak 34N H AR A i)
ZE oy A AL L A"“;Dﬁ[%ﬁ?lx_ 7 ) Y
Y S 50 G 0, T 9L 7K 2 TR R RE i e ) T 2
M1, A SCHF SCHR [14] 7 LOV (Largest-order-value) Jit
W2 i 7 2SI 22 53 S B oAb, R AR 985 G TR (1)
2y RO I B AR W T
Step 1: 2 20 BEM LK ZE 00 2 3 A H A 2
E R B H AR SRAF S A, FH X e dse DL 1) H A bR 4L
BRI B 22 BRI A 2 TR B 00 1) PR A A b 20
(EGINEY
Step 2: FEAEWIUEFIRE, 25 NP ANAMA X5 (gen
= 0), gen K YETREHL I AL R (8) ~ (11) W&
FEAAME 7 H AR B, 1531 Y2

Step 3: T A RIRISEAE. A 2 (7) T A
KIKSE R(Yo, V™) FEAF N BEAH.

Stepd: XM REAT 22 3 AR 5. L 306 A 1
X5 HEATAR SRR AR, A5 2R VE T

VERT = XER L P(XE - XEY). (12)

Hoft Ry Ry Ry {1,2,-- ,NP}, H Ry # Ry # Rs
# i, F A48 1.

Step 5: A2 X #e . AR 3008 X A i K (12)
PRI AR A AR VES L AT A SR AR, SR B A
1k Uigen-‘rl‘

pEentl _ { VEH rand(q) < P
' X" others.
o rand(q) A2 [0, 1] HIIBEHLEL, P, /248 XIS,
Step 6: i % 45 1F. 5L 56 A4k U R A 1k
X3 1 X (8) ~ (1) A5 B YE T vE 5, F W
AR SR AT LA, TS B BE A R AMAEN TR AR
Tl

(13)

Xgen—i—l —
{ Uiganrl7 R(Yo7ngcn+l) > R(YO,}/igcn);
(14)
Xge", others.
Horp: R(Yo,Ys) 2ot 5 (7) 15 Hi #2995 5% 156 52 1A,

XETL O A (R R RN

Step 7: X AR G BEAT AEY ORI OB, LR AN
P AL IARAE A AR S A SCR AR HE P LA
P P 2 RS TSI SRR S EA T ST, T I kG DR
P SRS AT A AR 1K) 2 FEVEAS 2R T

Step 8: | T A& 153 90 2 28 11 45 . AR IREUE B
e K IEACIREL max gen B T A (1) 38 W J (B 0% 2 —
S8 I IR BN R A AR A I, SR 45 R 5 ) 4 gen =
gen + 1, ¥ Step 3.
4 PiEWEK

H T P AR ST TR ARG S TG R 3 Y. A 43 I
FEWE S AT &L S Rk, d OCHER [16] 1
T3, 7P A 13 AN AN 8] (1) 4 S A9 2R AT 30 k. 5
AN BUNP = 20, AN ZEMAFIE Winax = 50,
F KA IR B max gen = 300. Z 50 535K H

max gen

Fo0gxge msniEn

HEAT B 3G BY 46 55 D5 0 1 207 JE s gen O 24 T
AL IR HL, 28 X P, = 0.75. 1 5 3 R 15t A% 535
(GA) 1E 1 ELAU %, GA SEVE IR IL £ SIS 9 Ju i bs
FEILFE, A8 XS Ay 43 DT AL A8 S (PMX)US], A8 S
2 P, = 0.75, 28 5 M A0 48 S 45 A, A e AC XMk
R Py, = 0.1 S5 Rk 1 .



138 1= ] 5 * & 29 %
F1 HABLAE RN ER
. PRALAA T T LA R KJ
ﬁlz nXxXm Ny
Yo = (f1, f2, f3) (f1, f2, f3) KR =
GA  10x5 (807, 175,4 945) (983,277,5754)  0.8411 ~
DE (869,221,5045)  0.8519 g-a
GA 10x10  (991,107,7466) (1243,206,8858)  0.7812 =
DE (1108,202,7753)  0.7864 R
GA  20x5  (1181,309,14158)  (1421,575,16134) 0.7801
DE (1400,414,15639)  0.8194
GA  20x10  (1663,548,21804)  (2034,870,26162) 0.7236
DE (2100,806,25769)  0.8278
GA  20x15  (1992,745,28672)  (2466,1214,34009) 0.6912
DE (2323,1049,31547)  0.7379
GA  20x20 (2326,1102,33533) (2782,1488,38141) 0.7382 7 T
DE (2766,1351,39380) 0.768 8 = = DE
GA  40x10  (2690,697,66410)  (3235,1932,77439) 0.6475 =2 5t Nt S B
DE (3165,2020,73032) 0.6794 }5 i Wt o
GA  40x20 (3371,1019,93559) (4279,2527,107108) 0.6872 9 3 s XEEXX%D;QDE b -
DE (4034,2048,106439) 0.7029 éé =T . 1 I "
GA  50x20 (3992,1351,128151) (4814,2977,148081) 0.6466 i IDUDS . .
DE (4527,2564,145068) 0.6810 10 11 12 13
GA  60x20 (4610,1185,177216) (5432,3966,206612) 0.6512 TN LR/ 107
DE (5552,3564,203185) 0.6700 (a) f-f.5hH
GA  80x10 (4539,742,201550) (5528,3620,252164) 0.7032 95
DE (5437,3157,239810) 0.7285 = : X
GA  80x20 (5641,1028,282398) (6752,4319,326507) 0.7063 T 90 prorrp e ;':' .
DE (6716,3622,331236) 0.7272 é 05 . 58 5. *
GA 100x20 (6710,1208,402503) (8009,5701,473917) 0.6875 o a”;ngxséip*x s
B B " X =
DE (8157,5089,473678) 0.7092 s I 0 Bora o
w80 BTl
o0 Fan
N . 75 o : :
K1 ATE 2 4 10x 10, 20x 15 437 7K 45 10 i B i) 10 11 12 13
7 . N . o =1 ) 2
SR Wb A0 A 5345 B 11 Pareto AR 4253 A 1. 1413 (iﬁbﬁiﬂ}o
\ . NN N N . Ji7Js i
910 10 [¥7 378 7K 4 1) 1 i i) 85 45 3] Pareto fiff £ 1 — ]
Y BEB PR, 1B TR I 7 ) L, P 3Ga) A 9 [ 5
3(b) AT LAE Y, 2200 FEAR BIR A S8 58 2, BRI 22 4% | e
5, N N N E L =Rl i,
SEAF BN B N L [0 43 58 /) 7 B K SE SR I [] = T S
N ~ - . . . . ) 84 |l = DEI P = o
J i) b, e 3Ga) R 3(c) 1T A H, 224 VA A 5 K R S
oo — . s = I 0 ooonfhes T
PR AR 53 AT S TN A s it e, B 22 23 SR04 31 1 B K I R e 5 ke ™
B . b 1 x
FEIR IS (1] 23 A7 5 /)N; E e i RE N TR A 1) L, H P 3(b) 761 > 31 5 & 7
N 32 SN AL Y 48 B (Y VAN i \ N
B 3(c) FT B H, 2% 4 145 0 60 43 A 595, B ERR /10
R 2253 B4 B S SRR I A) 23 A7 B/, () fi-f iy
E 3 10x10 [a]&% Pareto fREETE

TUFEINTH/ 10

i

=)

3

E1

10x 10 [a) % Pareto iR 57 % &

3N FERERIRE

K&l 4k 20 15 i) L fF) Pareto i 5 —4EBGL K. £
S RN TR 77 1) B, fH I 4(a) R 4(b) 7T LLE H,
ZE 07 SAT B0 R B RN TR 18] 3 A3 S8 /) E B K AR
If 1) 5 ) L, rr 1] 4ca) F0E 4(c) AT RLUE HY, 2570 5%
A5 380 11 5z K S 38 I T) 43 A1 5 /) A8 S i R I 8] T [h)
b, H B 4(b) AT 4(c) AT LU H, 22 3 S A 2 R
TFRIN 8] 4340 5 )N



1301 kRF & AT AR EBOATFAKE N B B AR AACE Sk T 139
24 (R0 5% M 0 HL, 2 1 ARG 5 I R 3 B T 0 I 5K s

=
= : : o DE

k=)
— :
= 20} s sk
=y gy -
Oix "
Z 16l @ wEaw
»DP) a @ O Efu S5
] . :
& LY
L H % 3 4
m{yﬁ 12 o DEhDElﬁ: D\j o a5 -
=

21 22 23 24 25 26
S RN TIsHE/ 107
(a) f-fAHEE

o 3.4f . S
\E o 5
~ oo & -
E 3.3 EE R =
E Seb P S
‘]—I’j‘ 3.2_ l_l‘j;{lj;;'?ﬂxxx ;x.
2 S L
5 L L
m 3.1p UDXE@,@D_ =
o b3 Og
30 i i i i
21 22 23 24 25 26
RN TN/ 107
(b) fi-f 5B
< ~GA
_ 34f % o8¢
(e} o
— o
E 3.3F g fem .
= % o
2 3.2t Bosa s o
= B e et
o 3.1 "o %Da we
& Ly
3.0 . .
5 10 15 20 25

T IFEIR I H)/10°
(c) forfi Bl K
4 20x15 [a)8% Pareto fREETE
3NFEIRLERKRE

ME T S I~ B 4 mT 50 S5 IR IR 1 2
HR LA SR B A v 2 H b L 7K 2 1) 1 32 1) R,
PIAN SR e A3 21— 21 43 A1 3850 1) Pareto A1 3y; 25
TR 72 53 519243 B 4B 25 iR 41K 1) Pareto i ity LE 5E T
TRARG 188 B35 1) Pareto 17 3t 5 1326 30T A A J50 A, BV 0
IR0 22 43 S A B0 0 L 0 BT X I 1) s K L
B T« S0 o TV R 5 K S 3R I T #8 BE /DN, AAb 4 S
CO/i
5 4

ARG B IR DRI P 43 AT 5 1 B A AR B e
NE T RN DR I AR 3 T SR, R FH R I I
T 2 H AR A Il R0 38 B AR, R A DG I R A
S P EVE R T T). K512% 05 10N F B 2 43 ik R sk
AR AR T A R = H BRI 7K 2 ) 8 B ) O, S & SRR
W, ST RN DG TDR S8 T35 I JSE (L T SR WS A 45 B
FHISE, Re % IS = 00 45 3, v LUK &% H A 2 1] 1)
5 R 2 B AR TR A E, AT IRE S TN R 2R

(K1 2270 SEARAE MR Y2 H R LK 2 18] 2 i) R, LA
(RESE S TR U AES 1) N

22 ik (References)

[11 4%, FESE, bR, 55 5T DBR BRI R KZE
(I Zh A L ()], #2105 W3, 2011, 26(7): 1109-1112.
(Yang Q, Zhou G H, Lin J J, et al. Dynamic scheduling
of flexible flow shop problem based on DRB theory[J].
Control and Decision, 2011, 26(7): 1109-1112.)

(2] WGk, 4RIER, B &5 35T 2 HARKL T RESE R &

PR TR BETTEERT IR0 AL TR 5 R, 2009,
31(8): 52-56.
(Ou W, Zou F X, Gao Z, et al. A hybrid flow shop
scheduling approach based on multi-objective particle
swarm optimization[J]. Computer Engineering & Science,
2009, 31(8): 52-56.)

(3] #HIROG, LT, — B R AL BRI B i) i R 8 )
BrII]. B BRLA 2R, 2012, 15(6): 33-48.

(Feng D G, Tang L X. Theoretical analysis of scheduling
of a new batching machine[J]. J of Management Sciences
in China, 2012, 15(6): 33-48.)

[4] SR KA SRR 82 i) AU PR VR 5 b A %
WFFEID]. KAF: B MO SR 5 BRI, 2009.
(Zhang C S. Research on hybrid particle swarm algorithms
for programming, clulstering and scheduling problems[D].
Changchun: College of Computer Science and Technology,
Jilin University, 2009.)

(51 G, ORIE &, KRR, 2 H ARG HlK A AL LT

BALSRD). THEHLE RIE R 4 2006, 12(8): 1227-
1234.
(Wei Z, Xu X F, Deng S C. Evolutionary algorithm
for solving multi-objective hybrid flow-shop scheduling
problem[J]. Computer Integrated Manufacturing Systems,
2006, 12(8): 1227-1234.)

[6] Deb K, Agrawal A, Pratap A, et al. A fast and elitist
multiobjective genetic algorithm: NSGA - II[J]. IEEE
Trans on Evolutionary Computation, 2002, 6(2): 182-197.

[7] Elaoud S, Loukil T, Teghem J. The Pareto fitness
genetic algorithm: Test function study[J]. European J of
Operational Research, 2007, 177(3): 170321719.

(8] M JF L%, XIWe UK. Jo A HOAR S A /K 4 Tl 2 1)
Z H PSR, TP RIS R 4L, 2009, 15(2): 348-
355.

(Yang K B, Liu X B. Multi-objective optimization for flow



K

140 = ) 5 * x 29 %
shop scheduling with the group technology assumption industry based on  multi-objective  evolutionary

(9]

[10]

[11]

[12]

[13]

removed[J]. Computer Integrated Manufacturing Systems,
2009, 15(2): 348-355.)

BT 5. He T TH S 2 H AR UK 42 (R HE 2L 2 1) 8
WFFUD]. KE: KEEH TR CIMS Hil, 2011,

(Yang K B. Research on multi-objective flowshop
scheduling with batehing based on evolutionary
algorithm[D]. Dalian: CIMS Center, Dalian University of
Technology, 2011.)

IS, —FHoB 3L TARUYE ) 2 H ARk 574[D). 1t
DL EPCEL TR A B2 B, 2006.

(Yan B Y. A new similarity-based multi-objective
evolutionary algorithm[D]. Wuhan: School of Science,
Wuhan University of Technology, 2006.)

Ishibuchi H, Murata T. A multiobjective genetic local
search algorithm and it’s application to flow shop
scheduling[J]. IEEE Trans on Systems, Man, and
Cybernetics, Part C: Applications and Reviews, 1998,
28(3): 392-403.

Jaszkiewicz A. Genetic local search for multi-objective
combinatorial optimizationn[J]. European J of Operational
Research, 2002, 137(1): 50-71.

R, FeT 2 HARBEA SR I TURE Tk A 7 8 1o it
FUDL. Kvb: [H B RE AR R AN TR S H sl e
B, 2009.

(Liu F. Research on scheduling problem of the process

[14]

[15]

[16]

(7]

(18]

algorithm[D]. Changsha: College of Mechatronics and
Automation, National Defense Science and Technology
University, 2009.)
Qian B, Wang L, Huang D, et al. An effective
hybrid DE-based algorithm for multi-objective flow
shop scheduling with limited buffers[J]. Computers and
Operations Research, 2009, 36(1): 209-233.
AW, U HCE. 2 H AR REIL AL SR SN AT M. It
A R L, 2009: 271-272.
(Lei D M, Yan X P. Multi-objective intelligent optimization
algorithm and its application[M]. Beijing: Science Press,
2009: 271-272.)
Ishibuchi H, Yoshida T, Murata T. Balance between
genetic search and local search in memetic algorithms for
multiobjective permutation flowshop scheduling[J]. IEEE
Trans on Evolutionary Computation, 2003, 7(2): 204-223.
Nowicki E. The permutation flow shop with buffers: A tabu
search approach[J]. European J of Operational Research,
1999, 116(1): 205-219.
FrdE, FHUE, O, BT b A A R K 2 ]
YRR AR T4 0], ARS8 TR, 2008, 2(10): 116-118.
(Wang K X, Shan G Y, Huang M M. Solution method based
on improved genetic algorithm for flow shop scheduling[J].
System Engineering, 2008, 2(10): 116-118.)

TG FER)



