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Abstract: The paper addresses the prodlem of the optimal decomposition of production plans in flexible sutomated work-
shops. A ponlinear programuming model of production planning in 2 worksbop is built up and then transformed into a finear pro-
gramming model. Because the scale of the model for a general workshop is too large to be solved in simplex method on a micro-
computer, a Karmarkar’s aigorithm and a new imteraction/prediction alporithm are used ta solve the model, on the basis of
which the corresponding programs have been written, Through prodution plarming examples, the Karmarkar' s algorithm, inter-
are very effective.
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1 5| & (Introduction)

EHEFHEP EFHUREE™ SRR
THARERARNXE. & TEFHMREMNE &
PR A f ¥ R A % 2 (monolithic ) B 7 i, AT
EEFTHXRPERBBREHEFTYF
sl 2 1R s —F R R ES Ss
& Z 1 43 R A ] MR AR S MR I A PR R AR
FoA X[2]@8y T—P ARG ET LR
AEREHEREF A SEEER, B3RS
BHRANNUNHESZRAETRELSBTTE
AR=ZABRAHUMREE. X[3NRETH—
MHERHRERBETH UMY F R BREL
EHEHMAFEHERTNELAEH, BHAKE
A EHEHHEER(FAW) i R8 . RE[4]8R

MRS TZSRMEN TSR T HEH THER
%8, BR ARG N TRITBENER FEARN
WIERE, M FAWF & PMS ZRIMN X EH A —F
RPITREN, EZHRER, FLUIMTEERES
FAW ROHRI8 . X [ST[6 134t X T BE
TEBREARERBL T AR R A SDRERMN
BETHABREF T E. AR EESIRTRE K
AR AR EU AR EERBRERAS S
PMS BTHERATH Y R—-FHE T IR
AEREMEIYBREEREAERENESE—EY
Fork B, BEREFE (BFER)AX=
(AHEBR)GERNZSEE, S MHEREERE
MED ZHREE . MEXE R, KF=F B 4L
mETIE, Er AR nER, Al XN R A
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WEFAFEOENAR. AR, MBI REER
ERTREFIUE, REREREHGENERER
FH IR BN EN AR BEATFRE
RENET R DL, S RBISRINR, AR
YRR R o B A A P LAY o TR
BUR 8 B4R BB 3RO 48 B 4 BB, TR M RS 3 |
HAiEk S AE LR ST B AT SRR, BN AT B
B A N AT RO L SR R S P B g
R HE, R— RO NS, R
APE LT 4R R RAEEMIL LR
ERE. CHN . AXBUAESFREEV NFEX
HRH— M ST £ DR 00 LB M R
WA B S0 T 4 7 R B bk 4 R R, B
X F e B ¥ 00 (5 B, F T 0k 00 R A B
W BT i AU
2 FAW & 7=t %1 # B (Production planning
model for FAW)

—A4 FAW & M - FMS, E (6] S EEF A B . FAW
PR 80 BiF RAES PMS ME SRR TR,
ARARRTEKLRTHATR, FRAREN
BEFSEBER, BR SRS XNAK. LRI T
o R G B TN BE IR R B R BT FIUR P 7B TR
¥ mr 4 R, UL B AR RN |

o N
J =20 22 1Tl &) — (k) -

{ale (k) + BT [ T (k) - B (k)] +
biT[Bi(k) — Tu(k}]*+

et [7:i(k) - &i(kR)]*+

e di(k) - 7B -

M

lels; (N + 1) + apil #:(N) - Ee(N)]"'},

(1)
£, M EEES FMS 898 N BIHRIRIE R s
57 EY « RIFNBEREZREGEHRBR R
PHEZEF O0<ca g ;Y a = 1 6L FEFRIES
EHENERTE;Y o« = 06, HRF-HEFHL
B —EE N E XA R TN BANE
TEHAEFTBREHEABE. (k) B PMS, ERB £
BEARS R o EF R 0 BRITYWERALE
M==AY . 5, (k) B MS, AR5 1 2/
BrBHHHORR, B PRl k) R
FMS; ZERM k HREFW T4 RARERR),
n R AR n FATHEAAN FMS; £ THR

B X () R PMS, ERABK (k= 1,2, N+ 1)
FHeEHSFEER, 2 o, B0RAR.4(%) £
FMS, BRAE 1 B1AM LB ARBR, 2 n %5
R B (k) 2 PMS, TP LERB L THFM
T aetfE], B A A 7= P HA TP H0 R it 4 A B 4R e [R)
Ly aiE, TR m EFER. m B FMS, P
BN p, B PMS, T A RSB S E
Fl, 2 n k¥R ¢, B PMS, ZEH AR} E] M T T
HHEE,Em BT AR o, ZFMS, P SEHES
FMRERY,E o P ER. b} BFMS; PS5 M
IRFRAOBEERE.E m HTIAR. b7 & FMS;
PHESFHBERXNRERE . Z m EF PR, cf
28 PMS, B AR B B RS B B F Al I
HSARSESHOEE, R n RF)MR. o7 B FMS,
AR RBER RO T Z B4 A, B
ne EFIER. T, B m; x n; B, 728 FMS; £ L tE$
ORI o A THABESEE.{-]* B5
max(0, +).

HREFHIOTF -

1) FH4H.

2i(k + 1) = x(k) - w(k) + (k) + Gr(k),
{2)
T ELE: x(1) = x;.
AP, (k) REE PMS, 7 BB k 24 FMS,; 893 5
fhL MRS A,En SRR (k) RBAB kB
NMEBNEERBA 2 n EIFR.G B x
AFEE.

2) RBRLR .

BHEmemEE I, IMS I THE—FT AIMSIiT
S2Jear B Bl — FMS 2k In T 3 H &5 rdfa)
a] LB RS, BB AKBRA R AT LS &

o
z(k) = Z;Lg{zj(k). (3)
R, L Ben, o0y ARBKCRESERE, KTEH0,14
B, Bk T FMS; 3k B& # H 2] FMS, 85 A 89K
3) RS LR
yi{k) = Cu;(k), (4)
Kh, C; Bony x ny Fo/RBAE R, FMS,; B0 R RE,
ExEB o 1 AR LT HES S ERANZ A
xXE.
4) B th Rt AR,

']
7:(k) = ley.-(:). (5)
5) PR BHAH.
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di(k) = 25d,(1), (6)
A, 4,(e) BREAMW ¢ 3F FMS, MRS TR, 2 np i
Flr k.
6) FEMLH.
(k) =0, wlk)=0 (7)
Bl  FAW BB AR 4 P (R BT #R h
max J = 2, 25 ipTi(k) - el (k) -

(GIxi(k) + HIT[ T,-u,-(k} - ﬂi(k)]++
BT B k) - Ta{k)]*+
c:'T[j,-(k} - Ri(k}]++
i di(k) - yi(B) I -
3> taladV + 1)+ @l (M) - ZMPH,
(8)
s.t. (2)~(7).
3 B4 (Model transformation)
A()yhml -] Kk m g, HAR AL,
R—TERMEAURE. s THHEEHA KA, H
BWHEAIEEAAERESAFHEE  AERABEE W
B ARLRE IR B ok R, B R AT AT R R Rl o IR
IMAFRE R RMERREE . vk, &
A* B(k) = max{0, T, (k) - B{k)} =
[Tiui(k) - ﬂi(k)]+1 (9)
AT ﬁi(k) =max30,ﬁi(k} - Tiui(k)f =
[8:(k) - Tan{ k) ]*, (10)
A* d(k) = max{0,5,(k) - di(k)} =

[yi{k) ~ d(k)]*, (11)
A™ di(k) =max}0,d,(k) - y:(k)} =
[di(k) - y(R)]*. (12)

FRAKXB)RRBAME, WA(9) ~ (2)FHT

A* B(k) =0, A" B{k) =0, (13)
A* Bi{k) - A Bi(k) = Ta (k) - Bk}, (14)
At di(k) =0, A di(k) 20, (15)
A* di(k) - A™ di(k) = yilk) - di(k).  (16)
Bk, = (8 ) Rl 3k £ P A0 S ) BB BT 5 1k R $E R
pAGE )
max J = ZM) i}ip?ﬁ(ic) - eTan{k) -

r=l kml

Lale( k) + b7 (&) + b77A Blk) +

et™At di(k) + e7A™ di(R)]) -

S lalalW + 1) + apla* 2(M], (D)
s.t. (2)~(7),(13) ~ (16).
KT BT R, TTi— 5 W22 (17) o M35
AR v (k) 5. (k) F 4 (k). BHHERARAR
5y

7:(k) = Z_)ciu,-m. (18)
= (ORI ARK(16)18
A d{k) - A di(k) = i} Ca;(t) - idi(z}.

(19)
WA GRAZONWEFER. a8, L (17)9
#EH
max J = 22 H{plC; - e ulk) -

[aix: (k) + 6Tt B:(k) + b7TA- g(k) +

ctTA* di(k) + e7"A d(K)]} -

Sla%i(N + 1) + aptaA* 4.(N)], (20
s.t. (2),(3),(7),(13) ~ (15),(19).
4 SR FE(Kammarkar’s algorithm)

4[] B RO L /e, = (20) BT P LA 3ok

B ERR—BMERAAENTS,ACOFLFHENL
FHAENER, AR B TN LHET
ERMETHEANREGXBNARE FUETEXRA
FOREERHER(20), AT AHELER
8, OEEENREEE L EME el
Ak, B GIRAQIUNETR »(k), HHEBLY
$E 30 (0] 8 A ST 4R, HE =K (20) B S AR,
max J = E Ei(p-{cz - e?ﬂ)ui(k) -

i=t =1
[ak, (k) + 5tTA* B(k) + b77A™ Bi(k) +
A di(k) + ;™A (k) ]} -

i}[a?x;(NJ, 1) + apia* di(N)], (21)
a.t. - x(lk} + 5 (k + 1)} + wi(k) ~

i}L,-,-u,-(k) = Grlk), (22)
Fas(h) - A% BR) + A B(E) = BE), ()
33 Caule) - A% 30k) + 4 4(H) = Zd,(n),

(24)
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%(k) =0, w(k}) =0,
A* Bi(%) =0, a™ B(k) =0, (25)
A* di(Kk) 20, A7 d(k) 20, (1) = x.
B QUBEE —A 0 8o AL R AE /NME
B, s (22) ~ )T E T RS SR B
s, (21) ~ (25)LBRARE B LR M AL R R14E

min 5"y, (26)
s.t. ATy = ¢, (27)
y=0, (28}

AP ARm «x n WBRER,c En PR, Hy 2
m R R .
F(26) ~ (28) X RN
max ¢ %, (29)
s.t. Az << b, (30)
AP xBa fERNHAE.
TGO FHEM n R R, AJHEIE

TR FEERENREANITRE
max ¢ %, (31)
s.t. Ax + v = b, (32)
r =0 (33)

B, R AX(7IFH RS FRER 138 (31)
~(BHETRE. FERAREIF I EELREE
T—MEHRBEEEEH, BEKERATERBL
HRANPEN R T E . EATTEN—TAEHR
WML ERAITEAR LR RReE, Bk E—#K
BEHAY M BMARE. 5 TRRBR(1) - (33)
ZHLFAE— TR, B BERRAE—
ERRMBEH A, RRNTER - ER.

5 ETFFOFHEZFRHXERNZE (Interac-
tion/predicion approach based on Kar-
markar’ s algorithm)
AEZFRERBAGL) ~ (B)HFLEAKR

BHEERRE, HEMETREGHLFERY PMS ¥,

THEdCEMTAFAFE N, ZRBMN YRR

MERFUEREE N, BAEEAERILYE LR

FDERYXEEMEZON B A KBS RAR. H

W, A FE R, BRMNR{E—FAFHETF

O RS BT TR
SHEMEHERN % = 2 ,R(20) AR M8

LI BMS BAE 4 Fe it B R B L e AL TR TS

E— R PMS, BRI A R R Bk

max J; = &E HpTC; - eIl )u (k) -

[aT (k) + 8TA* Bi(k) + 6]"A- B(k) +

efTA* di(k) + 7" di(R)]) -
lale AN + 1) + epla* di(N) ], (34)
s.t. — (k) + 5(k+ 1) + u (k) =
z; (k) + Gr(k), (35)
Tu (k) - A* B(k) + & B:(k) = B(k), (36)
é Ca,(t) - A ai(k) + A~ t_fi(k) = <1d£(5),

(37}
%(k) =0, u,(k) =0,
A*B(k) =0, A" (k) =20,
At d(k) =0,
A™di(k) 20, x,(1) = x;.
F(3) ~ () AT FHRI— TR ED RERRE.
B u(k) 5, R EHNE SR, BHRE,
AATRER ' (k).

2RI = | i Lau(k)]', (39)

i =1,2,,M; k =1,2,-,N,

AT I BREAWE.

i, AT BsK AR (20)FAW B R £ 7= H R M &
MAENT.

Wik 1 R FAW BEESHT M AENET
FOEEENABRTREY .

Step 1 TEDMAER L = 1, WMPBME (k) =
22 (R), B EITESE— %, = 1,2, M; k =
1,2,,N.

Sep2 MAFDFHERREDL(34)~ (38),1HH
(&) =2, N+ 1) # u;(k)k = 1,2,--,N),
i=1,2,,M.

Step3 HFEMH | 27 (k) - _EL;,—u,-(k) P

EFENF—ABPEH MER, ¥ Step 5, 5N, F
Step 4.

Sepd4 FAERXCHNE#H (L), HBI =1+
1, %% Step 2.

Step 5 LA B G PMS, BRABMNRNALE
PR u, (k) 7R G TEMER o (k).

B EARRBRHETTER, R (20) LR M
A7 G PMS BB i BRI, AT R KRB T
o] B oA, i T e R B OR AR B, fECR BB RIE SR
BHELR.

6 H{Fn4it (Examples and conclusions)

BTNEAVC* ' 5.0RETRERERMET

(38)
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IR S B T M 2 54, 37 Pentiom 266 %
HEWnISERKE T2, BRTAFAHKX. TH
BEFAETEERERT.

M1 R— FAW B EAThfe EH 459 PMS,
BIMrMSE 2~-4 oI EEFHRERMN TEF
L AFERBRITHMPHEAHTH.EF R AT
HER%E 1,2,3 N FMS,P, (X255 2 1 FMS, Py
ZH% 1,4,2 N FMS,P, 258 4,2,3 [ PMS, P
ZHE3,4MPMS, P, 2% 4,1,3 P PMS, AHE
HRE TSR 6,3,5,7,4,5, B4t 50 TadE
43512 3.89, 1.35, 3.77, 5.29, 3.02, 3.23 /et , A
TR B4 81 60, 70, 60, 80, 50, 404.—&
HAEXTHER, X2 I, N1 FMS SHEN A
Bt (A 45024 21, 35, 28, 42 /et E MBS & B
ST R E]) . B RS RSB R, BN
BT HL5R6, 7, 6, 8, 5, 4. WHR
) ATAR BHERBRERER = 1.

E 1 AFRSREE,X(27) P89 A Sk 1000 x
500 46 F% , EF TR 1925 1. 7 32M RFEH Pentium
266 BHLE, AE D FRABRREET 5.8 8,223
WER KB —-FARE M BRERMNBRLETH
Wul(k)=(6 6 T, u; (k)=(6 7 6 8)T,
uy (B) = ui (k) = (6 8 5 THBHEDGHHE
B« (k) . BfUERER J* = 5113.

ERIFEEST FET RS RAERMNHXHTM
EEEDEAETR.38,. 25 KEETNE
LB EAHERN o (E),x7 (k) F T,

S F&F, A Matlab FROEENHBFE A
o EENRBIAKSHEMARE. VL, B EAM
10 ABESER 2 1A, A BFRY 200 x 100 5
BE, EFTEK 325 1, A Matlab 5.0 & 89 2% # # &)
BEVEMIBBRESEREBR TEFLSFE
EALE 1.87 BRI AT i H I R .

#l 2 BT—1 FAW HAMNhEE LR PMS,
FTPMSH 6~8 TR EEA MM THEF
L, BRI R 20 et 1250 MR,

2 BRDFE®E,R(Q27)F 8 A 2 5000 x
2500 5B, IE BT R 11642 . 7 64M HFFE B Pen-
tiom 266 B{HL F, A £ 5 FE &G ET 1820.83
B2 34 WEREBHE o/ (B), 1] (B ®J, mA
ETHE 1 BRENT 44 .46 eI BHHER
MELRE.

XA, ek #E 32M 77 #9 Pentium 266 R #Hl E
ET A FSDERAEAE 34805.3 #(9.67 /hat), M
BAETHES | 884 NE 456.15 B X 2 E i

HENT I2M NFREHFEMERK B FSFH
%, FEATFHEE MAEXBEE KET AR
FYEl, MAEE 1L,LBRXKARL TR ENE, XBE
REANESE ZARETHRHE NTAHET AR
) XA T 1 LR,

AER AR ES . SR EAEE N, 1
MEERBEEEHF AR D RS, ME AR
B K, Bk 185 E X b 3 8 ),
BEIMEELFS RS LE. AESEER
R BHBUE, WAL 1 AR RIE, Bz
HEREEA RS P, T ANENET FAR
1.A3—E, R 2 —BERB A IUEE BE, & 3
A ZE T B B i ) ok B R LR, LT BT R
FEREERBERS.

ETPAMS AR AR EESNE
i3, Es Rx[8]F3[9].
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etk BRBIRT O REEZ P ERER—TR
HE X AFLE.

£ 3T Wk ( References)

(1] Ssberg J, Zhang Q H and Benveniste A, ¢ al, Nonlincar black-box
mcdeling in system identification: a unified overview [1]. Awomat-
ca, 1995,31012): 1651 - 174

[2] Narendra K § and Parthasrathy K. Identification and control of dyn-
manical systems using neursl networks [ 13 . IEEE Trans. Neural Net-
works, 1990,1(1):4 - 27

[3] Wang Lixin, Adaptive Puzzy Systems and Contrel: Design and Sta-
bility Analysis [M]. New Jersey: Prentice-Hall, 1994

[4] Bahavik R B and Stephanopoulos G. Wave-net: a muhtiresohusion,
hierarchical neural network with Jocalized keaming [13. AICHE Jour-
nal, 1993,39(1):57 - &1

[5] Zheng Q. Using wavelet network in nonparametric estimation [1].
IFEE Trans, Neural Nerworks, 1997,B{2):227 - 236

[6] Sanner R M and Stotine ] J E. Structurally dynarmic wavelet networks
fior adaptive control of robotic systems [1]. Int. J. Control, 1998, 70

(3):405 - 421

[7] Zheeg Q. Wavelet networks [J]. IEEE Trans. Neural Netwosks,
1992,3{(6) : 889 - B98

[8] Wang Haiging, Song Zhihusn and Li Ping. Reconstruction of high
sample-rate data based oo wavelet multiresclution approximation [J].
Information and Coatrol, 2000, 29(4) :315 - 319(in Chinese)

[9] Doncho D. Dencising by soft-thresholding [ I]. IEEE Trans. In-
form. Theory ,1995,41{3}:613 - 627

[10] Soog Zhinhuan. Wavelet theory and its applicaticn o industrial pro-
ceas idenwification and control [1D] . Hangzrhou : Zhejiang University,
1997 {in Chinese)

A A A

MR 1974 4 BT 1996 A 1998 SEAERRE T 4k
FETHS+HHEL S0 AERNT AP T UL HERFALHEE
Wty ERFR G M D EIET 3 BRI
RO AR .

REE 02FE. 19 FEHTLKEETER L0 AN
BRI R T FHER RN R, RIS iR
FEHREPHEE AMNRARRENA AR T CMS.

F O 194 1R ERTAFEM L0, R PHII X
FTHEREARFETTE, 44 3. EEFRENERN T iR
|k EieEE AR S aMs,

(LBF 19 T)

FLAE WA

PEE 1957 FE R FERFENMIEZRADHEAR
BEITEF ¥, 1980 £ 19N FHUER FRT Y K FRS TR
FNENIRRET A LAELF 1992 £F 1994 FEH AR
SZREXFNRIBEEHNRELEHATE. AEREAFAH
LR ER. L ESN, XET TR 2(IEIRESA £
EFRGEH CMS R PMS B o B 28, IF L T
IBRAEEERS G5k, EBANERAROCHTRFRGNW L&

FKibI8E.

HMEE 19U FE 19T FELRBATEERNMBRETE
¥ 0FEERN XL EFRARETERT L9400, AN
FOEB K B SRS TR B W,
Hu,

S 1976 FE R FENMALHUSITREETS¥ L
Z2H BEEHEZAHEFRFALE. TBHAR T M yHEER
& EEEH .


http://www.cqvip.com

