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Linear Programming Neural Networks for Job-Shop Scheduling
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Department of Control and Instrumentation Engineering
Kangwon National University

ABSTRACT

This paper presents linear programming neural networks -

for job-shop scheduling. The starting times of tasks aud
constraints are formulated as the linear programming
problem. A modified Hopfield neural network is proposed
for solving job~shop scheduling.
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348 N7 2(ob-shop scheduling neural network :
JSNN)i= FMSol 4 Fojd FA¢AMS) 2 IAAYE Re
A& 2oz ¥r} JSNNeo| #YHo} 3= BAE Ad84
£ BEAIE Aol APBAE F A Yed AAE
%9 ZRetol el MA@ A (inter—task condition)o]t}. o] =
A 9P (routing)d 4 AHAAE Az aPE Aot
FdAE ME g8 e FARY MABAlinter-job
condition)o| o}, ¢ AUE ALgPoz oprisEe 9]
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Tank$} Hopfield(1]+= 43 AY 21742 2 (linear program-—
ming neural network:LPNN)& Ajetsfich 1 ¥, o] 4732
#¥= Kennedy$} Chuaf2], Maa Shanblatt[3]¢] ¢j#le] tj&
WA}, Foost Takefujil5le #3AYE Tahedd A
g Aznzg JLAxd.
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. 1<igN 1<j<L, 1<k hsM, k=h

vinLe 2 0 n

ViLk - Vij-t,h 2 tij-Lh

(2)

Vowk = Vipx + H(1 - yoad 2 ti )
Visk~ Vuvet HYpor 2 to vk 3)

1<y, i<N, 1<v, jsL, 1sk<sM

if viie € Vowx

| 1
”‘*.“‘[ 0 otherwise

o}7]d N & jobe} 784, M & 7149 A%, L & taske] 71
Foltt. vigx & 717 kol job i 9 task j & AFAZe|
g #a tyx ¥ 71A k job i 8 task jo] FAAIe]

- @31 8A. zero-one WF yiux & job i & uwt ¥4 71A

k& AHRE 28§ H3A7] A8 specifies AHRETY. 4
(D& 28 249 A ARAPL v @solool e £U4
ojn, (2)= FU jobelM taske] $MEA FHd BE A
fzoln, (3} FY/AN A old jobs FEHVR
A% $449 2o,

0]714 $2% slack variable® AHE8e 354 A& ¥
Azxoz gk

viLk - si1 = 0, 1Ki<N, 1sk<M (4)
ViLk — Vi1, b — Si5 = tig-nn

(5)
1<i<N 2<j<l, 1<h, ksM

Vovk~ Vigx + Xgik = bigk

Vitk~ Vownkt Xink = fovwrk (6)

1<u, i<N, 1<y, <L, 1<k<M, u=i
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XI( 4, k )+u-1, i<u (®)
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e;(w) = du - by
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Lx) = 5, 1>1

ol ¥ Aourid et al[5]o] Aty T FASG. F5
f, g& AL VXA /A sMdE g2 Adz
A2o] givtd o HIel@ 7}

glt) = Kt for all < (13)
|Ku ifm <0 '
flug) = l 0 otherwise (14)

FUAFAA A7 jobs) FAOl BEAE A& WA
Astel e 5E SR

if Zj 2 0,
it (15-a)
w5 z) = [ (I)' (l)th:’w>ise0
m<o (15-b)
. Ky, if u <O
wilu ;5 z) =

0, otherwise
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Ags ARAEAE 42 R= 10% ohms, C=10"* farads©]
.
2 jobs / 3 tasks / 3 machines @ EME a3jsta] ¥}
239 A9AY EA FAsR A s Ag=ANE
Zed.

0 - sy = 0 u; - us + X1 = fts

Uz — u; - 82 = b us - m + Xz = 4
uz - Uz - 83 = b uz - ug + xg = ftg
uy - s¢= 0 usg ~ iz + X4 = 2

us — U4 - Ss = Iy us — wy + Xs = U
- 856 = t5 ug - ug + X¢ = {3

s — Us

JSNNE ¢ 3939 d&9 #A= +HU

uT =[{-0.0136 4.9760 12.9725 -0.0066 6.9899 12.9725
~-0.0068 -0.0052 -0.0018 -0.0033 -0.0017 2.9825
10.0035 -2.0035 16.9964 0.0018 -5.9791 14.9790}

¥ 1. 2 jobs / 3 tasks / 3 machines T AN #9¢4
(B39 A FAANE YeH)

TASKI _|TASKZ |TASK3
JOBI __MI(B) __ M28) _ M3(2)
JOBZ  |M3(7) __MI(B) _ |M2(2)

Ml 1.1,1 2,2,1
0 5 7 10
o 1,2.2 23,2
0 5 13 22
M3 2,1.3 ll.3,3
4
0 7 13 15

Fig. 1. The obtained solution represented by
Gantt chart
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* Fig.2.The linear programming neural network for job-shop scheduling
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