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— A study on Group Technology using the multi—job
machine -

ABSTRACT

In order to model the Group Technology Problem three formulations are used, that is, generally
the following formulations are used: (1) Matrix formulation, (2) Mathematical programming
formulation, (3) Graph formulation.

In the case of Matrix formulation, it is difficult to discribe the situation using the multi-job
machine. But this paper proposed the model of Group Technology using the multi-job machin,
taking the method of making practical application of principle of similarity coefficient.

1L A&

o¥yY AAM AR A7 TLAANWA v L A% A A0 e} FHd FE
= A9 27 U SA ) ALY $IFII FobA Fte BYLR YA AFHNE U3
9 233 & 3EF 2949409 Y AP} Ut

B2 QAT G4 7 Fo] Aol ¥ AE FHE B AA4FL 2 GEF 2F4NL
AAEE R FAEFAY s, A B34, A4 BRAY, AN TAAY R 434
B I[P, A Al FAY T Tol g ANY YA B EAFES ¢AFL e
Aot

GT:= REE JAgd Qo] olFo] 7tAE 7123 FAM o] gt RAY TFLE o] Adde
28 QFGAAN Jge FAR oA 3EF A2FPNA AP E FFYY ot F
AR g 2T JERRd g ¥, A5 R AFPEE0] FAY REE I2ENFeEN FTHA
AZ $ABY & A7, Z 2§ FAF JASH NFFY WAL 5 FHY ¥l ( set-up
time ), FAzre) SWAIZ, TElm FEE S8 AR & #FaAFEd kg & 248 5 R
9 =@ BANA P o woh ABSF (ot size ) & F/NA FAEE d&dE =3 o
FAXY A e AFE QoA AL AT A e sPgelrh

o8 % GTe 23te] H& 7| A-3E28%A ( machine-part group formation : MPGF ) EAlE %
Fotn LI ATAFRGE FARTEL 2§02 e FozA, IFHATAS 9 4L
FWNA FlEE @ RE RESL JMFEA F AN PARY ¥ BRA=E AA e FYTH
AzH FAY SVAL R WAL € H438 & & Ao NS A4S S g F Uk

* g 44F YA dhArA
A4 019939 49 269
7 :1993d 549 7Y



84 A4 & o
2. GTHY9 ¥+#

AAYFAA Group Technologys] ZAAHQYA A& A HFZ ( part family ) 3+ 7AZ (
machine cell ) & 43} Aol FLI.

BETZE od BAY A &, GHES dAez FEA, 71Ed 84, a7, 2837, AR
Fol fAIE FEEE Rol¥ e JRolT, VAT AL HFLE 71FEHY] A A9 Fad F
A AR E J1AE Yol € 5 A

@AYol A& FFEST FETLE IFIHE EAE GTIAAN AU atolv, REF Y
4o AR Y FJeM S} J1AFeo] dE ABAYE AAN REZ, PUAF7], AFARL, 43
AAAY F9 Aot nte Ao FaH L

GTEA & Q7] 91 7183 ¥¥oze €F ( Classification ) ¥} Cluster#2%go] gl
u ole) i A¥=E d&} Tt

¥ H ( Classification )[ 2&%W ( Visual method )
29 WY — Monocode

Polycode
‘— Hybrid
Cluster ¥y ~— Matrixt] — fAMASE
Sorting-based ¢ i8] &
Bond-Energy €8l%
Cluster Identification €13 &
— Extended CI ¢ &
FHAYY [ p-median 29

dur3lE p-median 2 g
Quadratic programeing =9
- ejxyy [Bipartite o=

Transition 123
Boundary Z1#x

3. 249 29

3.1 249 M2

2 A7 E 437A GTA dg #PFdM ClusterB o] dis] dfan @ 71&9
Cluster24 & dl#£ Matrix & o]&3 g, o] ¢ Matrix§ & Lows} Column®) 47t & B¢
Cluster@ EH3te Ro] o2 +4, B& Bl o Clusterd Matrixe] thztd 728 947171 o3k

EY FMSs o] 71Adu| o] w2 shitel 71A7 437t A0e 598 & A I1ch gy
3te AFE ALY W Fue VA FEH ALE & e, ol B Matrixz E@375
Y& A& & 3] A A2HN 349 AEE 4] NANN A B¢E 4 BA
ol W Z AFS AFeM7t dEH 2ohn A,

Product 1 : M1 » M2 » M4 » M1 » M2
Product 2 : M1 » M3
Product 3 : M4 » M1 » M4

#19] do)A Product 1% 3& & 7)A& FH}Q A43a At o|R& Matrixz e A
ek gy o EAFE A4 ¢ Y& 5y 2dg d7deln g



TERERGIE Hl6s Ho78 1993% 55 85
3.2 +4 =9

o] A7 E AN AXYE EARE AA3H7] A3t Matrixy Aol AEL 7HF 7] A8 AR
€ 71AELY cAE 1Y AP & AAH T ¢

Zt AEe] g3 ZE VA AX g4dta A

Product 1 : Muy » Mz » ----- » My
Product i : Miy » M2 » -+~ » My
Product n : Ma; » Mz » -+ -- » Mo

o] W g3 & 713 E HoA,

n: AEF

m : 7)1 A%

P: g8% 71A2&s ¢

SMy : & AF9 FTA4NA 714 Ma 9 My Aol A A= A48 B2 HUS of 49 ¢
AN

Xab : r 1 714 a7t 714§ bl &3d

|*0 237 g

289 JRVIAEE Hd2 e FARYE AAHE dEF g

m m
MAX % SMapXap (1)
a=1 b=1
subject to
n
T Xp=1 a=l-covoen- ,m (2)
b=1
n
I X=p (3)
b=1
X <= X a=1,--------- Jm b=l e--ee ,m 4)
X =0, 1

(5)

figl oA FAF(1E ddse AF7A% $8E Huz & AolH, AFH(2)e Fuy
71747t Fol = 3hte NAaFH FI=E st AFHolt, zen A3 oY NAaFY &

2 A7) 9% Aelm, A(4)e 7AZEo AHE 9 714 a’t 71AIE bell FE=F @t} oixlge
2 AgH6)e WUt 0,1 B4 vehdn,

4. FA A4



g6 A & =

Y& 2 FPE A E 5709 AFE 499 71ANA AHFHEn g
Product 1 : M2 » M4
Product 2 : M1 » M3
Product 3 : M2 » M4
Product 4 : M1 » M3
Product 5 : M1
¢)A-& Machine-Part incidence matrix(1)2 F¥39 g3} 2}

¥ &
12345

1 1 11
7l 2 1 1 (1)
A3 1 1

4 1 1

Matrix(1)& Kusiack[1987]¢} |3} 2§3}39 matrix(2)} 2t}

&
345

1 2

1 11
7] 2 11 MCl (2)
A3 [ 11 1] MC2

4 11

Matrix(1)& ¥ Q7oA AAG Aol gafl EAnA BA Z 71A4%Y Q7 A9 8 THud
< ¥ 1> 3% 3},

< E 1> % 1A% AZ7AF

)RE AN AXNE Ho P b Bk (p=2)



MAX
SUBJECT TO

2) X13 + X11 + X12 + X14 =
3) X24 + X21 +X22+ X23 =
4) X31 + X32 + X33 + X34 =
5) X423 + X41 + X43 + X44 =
6) X11 + X22 + X33 + X44 =

7 - X11 + X21 <=
8) X31 - X1l <=
9) - X11 + X41 <=
10) X12 - X22 <=
11) - X22 + X32 <=
12) * X42 -~ X22 <=
13) X13 - X33 <=
14) X23 - X33 <=
15) - X33 ~ X43 <=
16) X14 - X44 <=
17) X24 - X44 <=
18) X34 - X44 <=

END

INTERGER-VARIABLES=

2%

1 4,00000000

VARIABLE VALUE
X31 1.000000
X42 1.000000
X11 1.000000
X22 1.000000

TERERGE 6k F278H 1993F 57 87
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OBJECTIVE FUNCTION VALUE

REDUCED COST
-2.000000
-2.000000

.000000
.000000
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Product 5 ( AAtgk 1) :

M2 » M4 s M1 » M2
M1 » M3
M4+ M2 » M4 » M1

M1 s M3 s M1+ M2as M3
M3 » M4 > M2 » M4
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MAX 5X12+7X13+ 4X14+3X23+8X24+ X34+ 5X21+7X31
+ 4 X41 + 3 X32 + 8 X42 + X43
SUBJECT TO

2) X12 +X13 +X14 +X11= 1
3) X23 +X24+X21+X22= 1
4) X34 + X311+ X32+X33= 1
5) X41 + X42 + X43 + Xd4 = 1
6) X111+ X22+ X33 +X44= 2
7 X21 -Xl1<= 0
8) X31-Xll<= 0
9) X41 -Xil<= 0
10) X12 - X22<= O
11) X32 -X22<= 0
12) X42 -X22<= 0
13) X13 -X33<= 0
14) X23 -X33<= 0
15) X43 -X33<= 0
16) X14 - X44<= 0
17) X24 - X4 <= O
18) X34 -X44<= 0
END
INTERGER-VARIABLES= 16
2%
OBJECTIVE FUNCTION VALUE
1) 15.00000000
VARIABLE VALUE REDUCED COST
X13 1.000000 -7.000000
X24 1.000000 -8.000000
X33 1.000000 000000
X4 1.000000 .000000
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