
7 .1 HOSPITAL 

LAMPlRAN 1 
HASIL PERHITUNGAN 

Perhitungan nilai perpindahan peletakan A wal : 

Examination Room dilokasi A 

X-my Room dilokasi B 

Hematology Lab dilokasi C 

Waiting Room dilokasi D 

Medical Record dilokasi E 

Perhitungan nil~: perpindahan : 

Dari Examination Room di lokasi A menuju X-ray Room di lokasi B (Xl): 

Jarak = 18 

Frekuensi = 150 

Nilai perpindahan = 18*150 = 2700 

Dari Examination Room di lokasi A menuju Hematology Lab di lokasi C (Xl2): 

Jarak = 28 

Frekuensi = 130 

Nilai perpindahan = 28*130 = 3640 

Dari Examination Room di lokasi A menuju Waiting Room di lokasi D (X23): 

Jarak = 10 

Frekuensi = 230 

Nilai perpindahan = 10*230 = 2300 

Dari Examination Room di lokasi A menuju Medical Record di lokasi E (X34): 

Jarak = 35 

Frekuensi "" 70 

Nilai perpindahan = 35*70 = 2450 

Dari X-ray Room di lokasi B menuju Hematology Lab di lokasi C (X45): 

Jarak = 18 

Frekuensi = 200 

Nilai perpindahau = 18*200 = 3600 
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Dan X-ray Room di lokasi B mem!,ju Waiting Room di lokasi 0 (X56): 

Jarak=15 

Frekuensi = 0 

Nilai perpindahan = 15*0 = 0 

Dan X-ray Room di lokasi B menuju Medical Record di lokasi E (X67): 

Jarak = 15 

Frekuensi = 60 

Nilai perpindahan = 15+60 = 900 

Dan Hematology Lab di lokasi C menuju Waiting Room di lokasi 0 (X78): 

Jarak = 35 

Frekuensi = 180 

Nilai perpindahan = 35*180 = 6300 

Dan Hematology Lab di lokasi C menuju Medical Record di lokasi E (X89): 

Jarak = 10 

Frekuensi = 100 

Nilai perpindahan = 10*100 = 1000 

Dan Waiting Room di lokasi 0 menuju Medical Record di lokasi E (XIOO): 

Jarak = 28 

Frekuensi = 50 

Nilai perpindahan = 28*50 = 1400 

Total jarak perpindahan : 

2700+3640+2300+2450+3600+0+900+6300+1000+1400 = 24290 
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7.2 MODEL 1 

MATRIKU 12 13 23 
AS 8 20 12 

I MATRI~~ ! 12 

AC 4 10 6 
BC 20 50 30 

MATRIKS 12 13 23 MATRIKT 12 
SA 6 15 9 SA 16 
CA 8 20 12 CA 8 
CS 10 25 15 CB 40 

MATRIKM 12 13 23 MATRIKK 12 13 
AB 0 0 0 AB 1 

AC 0 0 0 AC 1 
BC 0 0 0 BC 1 

MATRIKN 
1 2 
1 "3 
2 3 

f-~--

1 2 3 I_INDEX I 
MATRfKQ ' 1 1 2 

I MATRfK r I 2 3 3 I 

Gambar 7.1 Matrik Bantu Perhitungan Modell 

7.2.1 MODEL LINEAR 1 

= (20·Y 1l·Y22 )+(44·Y I PY32 )+(27·Y21·Y32 )+(20*YlI·Y23) + 
(42*Yll *Y;,3) +(26*Y21 *Y33) +(40*Y12*Y23) +(90*Y12*Y33) + 
(55*Y22*Y33) +(22*Y21 *YI2) +(47*Y31*YI2) +(29*Y31*Y22) + 
(l6*Y21*Y13 )+(36*Y31 * Yl3) +(22*Y31 *Y23) +(SO*Y22*Y13) + 
(lOS*Y32*Yl3) +(6S"'Y32*Y23); 

Xll+X12+X13=1; 
X2I +X22+X23=I; 
X31+X32+X33=1; 
Xl1+X21+X31=1; 
X12+X22+X32=1; 
X13+X23+X33=1; 
Yll+Y12+Y13=1; 
Y21 + Y22+ Y23= I; 
Y31 + Y32+ Y33= 1; 
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Yll +Y21 + Y31 =1; 
YI2+Y22+Y32=1; 
Y13+Y23+Y33=1; 
Xll+XI2+X?1+X22-Yll =1; 
Xll+X13+)Ql+X23-Y2l=1; 
XI2+XI3+X22+X23-Y31 =1; 
Xll+XI2+X3l+X32-Y12=1; 
XII +X13+X31+X33-Y22=1; 
XI2+XI3+X32+X.13-Y32=1; 
X21 +X22+X31+X32-YI3=1; 
X21 +X23+X3l +X33-Y23=1; 
X22+ X23+ X32+ X33-Y33=1; 
@BlN (XII); 
@BIN(XI2); 
@BIN(X13); 
@BIN(X2l); 
@BIN (X22); 
@BlN(X23); 
@BlN (X31); 
@BIN(X32); 
@BlN (X33); 
@BIN(Yll); 

7.2.2 HASIL LINGO MODEL 1 

@BIN (YI2); 
@BIN (YI3); 
@BIN (Y21); 
@BIN (Y22); 
@BlN(Y23); 
@BIN (Y31); 
@BlN(Y32); 
@BIN(Y33); 
END 

Local optimal solution found at iteration: 
Objective value: 

Variable value 
Yll 0.000000 
Y22 0.000000 
Y32 0.000000 
Y21 0.000000 
Y23 1. 000000 
Y33 0.000000 
Y12 1. 000000 
Y31 1.000000 
Yl3 0.000000 
Xll 0.000000 
X12 1.000000 
XU 0.000000 
X2l 0.000000 
X22 0.000000 
X23 1.000000 
X31 1. 000000 
X32 0.000000 
X33 0.000000 

Row Slack or Surplus 
1 109.0000 
2 0.000000 

114 
109.0000 
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Reduced Cost 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

-7.999938 
87.00003 
10.99999 
0.000000 
0.000000 
0.000000 
3.000068 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
27.00001 

Dual rice 
-.000000 

15.99986 



3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

7.2.3 HASIL PASCAL MODEL 1 

Urutan Posisi Optimal: 2 3 I 
Nilai Perhitungan : 109 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

7.2.4 PERHITUNGAN MANUAL MODEL 1 

Urutan Nilai 
Peletakan Perhitungan 

123 117 
132 129 
213 138 
231 109 
312 148 
321 115 

Tabel7.1 PerhitunganManual Modell 

7.3 MODEL 2 

MATRIKU 12 13 14 23 24 
AS 10 35 25 25 15 
AC 8 28 20 20 12 
AD 4 14 10 10 6 

SC 20 70 50 50 30 
SO 4 14 10 10 6 

CD 4 14 10 10 6 

! 

34 
20 
16 

8 
40 

8 
8 

""5 

18.99993 
-3.000068 

0.000000 
-15.99986 

0.000000 
0.000000 

-25.99996 
-53.99996 
-14.99997 

0.000000 
-35.99998 

0.000000 
-18.99993 

0.000000 
0.000000 
3.000068 
0.000000 
0.000000 
0.000000 
0.000000 
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MATRIKV 12 13 14 23 24 34 
AB 10 35 25 25 15 20 
AC 8 28 20 20 12 16 
AD 4 14 10 10 6 8 
BC 20 70 50 50 30 40 
BO 4 14 10 10 6 8 

CO 4 14 10 10 6 8 

MATRIKS 12 13 14 23 24 34 
AB 10 35 25 25 15 20 
AC 8 28 20 20 12 16 
AD 4 14 10 10 S 8 
BC 20 70 50 50 30 40 
BO 4 14 10 10 6 8 
CO 4 14 10 10 6 8 

MATRIKT 12 13 14 23 24 34 
AB 10 35 25 25 15 20 
AC 8 28 20 20 12 1S 

I AD 4 14 10 10 6 8 
BC 20 70 SO SO 30 40 
SO 4 14 10 10 6 8 
CD 4 14 10 10 6 8 

MATRIKM 12 13 14 '-3 24 34 

AS 0 0 0 0 0 0 

AC 1 -1 -1 1 1 1 

AD -1 1 1 -1 -1 -1 

SC 0 0 0 0 0 0 

SO 0 0 0 0 0 0 

CD 0 0 0 0 0 0 

MATRIKK 12 13 14 23 24 34 

AS 1 1 1 1 1 1 
AC 0 1 1 0 0 0 
AD 1 0 0 1 1 1 

SC 1 1 1 1 1 1 
SO 1 1 1 1 1 1 

CD 1 1 1 1 1 1 



MATRIKN 
1 2 3 

1 4 5 
2 4 6 

3 5 6 

INDEX 1 2 3 4 5 6 
MATRIKa 1 1 1 2 2 3 
MATRIKr 2 3 4 3 4 4 

Gambar 7.2 Matrik Bantu Perhitungan Model 2 

7.3.1 MODEL LINEAR 2 

MIN= (20*~! 11*Y22) +(70*Yll*Y32) +(50*Yll*Y42) +(50*Y21*Y32) 
+(30*Y21*Y42) +(40*Y31*Y42) 
+(16*Yll*Y23) +(56*Yll*Y33) +(40*Y1I*Y43) +(40*Y21*Y33) 
+(24*Y21*Y43) +(32*Y31*Y43) 
+(8*YII*Y24) +(28*Yll*Y34) +(20*Yll*Y44) +(20*Y21*Y34) 
+(l2*Y21*Y44) +(l6*Y31*Y44) 
+(40*Y12*Y23) +(140*Y12*Y33) + (l00*Y 12*Y43) +(lOO*Y22*Y33) 
+(60*Y22*Y43) +(80*Y32*Y43) 
+(S*Y12*Y24) +(2S*Y12*Y34) +(20*Y12*Y44) +(20*Y22*Y34) 
+(12*Y22*Y44) +(l6*Y32*Y44) 
+(S*Y13*Y24) +(28*Y13*Y34) +(20*Y13+Y44) +(20*Y23*Y34) 
+(12*Y23*Y44) +(16*Y33*Y44) + 

(20*Y21*Y12) +(70*Y31*Y12) +(50*Y41*Y12) +(50*Y31*Y22) 
+(30*Y41*Y22) +(40*Y41 *Y32) 
+(l6*Y21*Y13) +(56*Y31*Y13) +(40*Y41*Y13) +(40*Y31*Y23) 
+(24*Y41*Y23) +(32*Y41*Y33) 
+(8*Y21*Yl4) +(2S*Y31*Y14) +(20*Y41*Y14) +(20*Y31*Y24) 
+(l2*Y41*Y24) +(l6*Y41*Y34) 
+(40*Y22*Y13) +(l40*Y32*Y13) + (lOO*Y42*Y13) +(lOO*Y32*Y23) 
+(60*Y42*Y23) +(SO*Y42*Y33) 
+(S*Y22*Y14) +(2S*Y32*Y14) +(20*Y42*Y14) +(20*Y32*Y24) 
+(l2*Y42*Y24) +(16*Y42*Y34) 
+(S*Y23*Y14) +(2S*Y33*Y14) +(20*Y43*Y14) +(20*Y33*Y24) 
+(12*Y43*Y24) +(16*Y43*Y34); 

X1I+X12+X13+XI4+XI5+X16=1; 
X21+X22+X23+X24+X25+X26=1; 
X31+X32+X33+X34+X35+X36=1; 
X41 + X42+ X43+ X44+ X45+ X46=1; 
X51+X52+X53+X54+X55+X56=1; 
X61+X62+X63+X64+X65+X66=1; 
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Xll+X21+X31+X41+X51+X6I=1; 
X12+ X22+ X32+ X42+ X52+ X62= I; 
X13+ X23+ X33+ X43+ X53+ X63=1; 
XI4+X24+X34+X44+X54+X64=J; 
XI5+X25+X35+X45+X55+X65=1; 
XI6+X26-t-X36+X46+X56+X66=I; 
YII +YI2+Y13+Y14=I; 
Y21 + Y22+ Y23+ Y24= I; 
Y3I+Y32+Y33+Y34=1; 
Y4J+Y42+Y43+Y44=1; 
YII +Y21 + Y3l+Y41 =1; 
YI2+Y22+Y32+Y42=1; 
Y13+Y23+ Y33+ Y 43=1; 
YI4+Y24+Y34+Y44=1; 
XII+XI2+XI3+X2I+X22+X23+X3l+X32+X33-2·YlI=I; 
XII +XI4+XI5+X2I+X24+X25+X31+X34+X35-2.Y2I=I; 
XI2+XI4+XI6+X22+X24+X26+X32+X34+X36-2·Y31=1; 
X13+X15+X16+X23+X25+X26+X33+X35+X36-2·Y41=1; 
XII +XI2+X13+X41 +X42+X43+X51 +X52+X53-2.Y12=I; 
XII +XI4+XI5+X41 +X44+X45+XSI+XS4+X55-2.Y22=1; 
XI2+X14+XI6+X42+X44+X46+XS2+X54+XS6-2·Y32=1; 
X13+XI5+X16+X43+X45+X46+X53+X55+X56-2·Y42=I; 
X21+X22+X23+X41+X42+X43+X61+X62+X63-2·Yl3=I; 
X21 +X24+X25+X4 I +X44+X45+X6 I +X64+X65-2.Y23=I; 
X22+ X24+ X26+ X42+ X44+ X46+ X62+ X64+ X66-2.Y33=I; 
X23+X25+X26+X43+X45+X46+X63+X65+X66-2·Y43=I; 
X3I+X32+X33+X5I+X52+X53+X6I+X62+X63-2·YI4=I; 
X31 +X34+X35+XSI +XS4+X55+X61 +X64+X65-2.Y24=1; 
X32+ X34+ X36+ X52+ X54+ XS6+ X62+ X64+ X66-2.Y34=1; 
X33+X35+X36+X53+X55+X56+X63+X65+X66-2·Y44=1; 
X2I=O; @BIN (X25); @BIN (X53); 
X24=O; @BIN (X26); @BIN (X54); 
X25=O; @BIN (X3I); @BIN (X55); 
X26=O; @BIN (X32); @BIN (X56); 
X32=O; @BIN (X33); @BIN (X61); 
X33=O; @BIN (X34); @BIN (X62); 
@BIN (XII); @BIN (X35); @BIN (X63); 
@BIN (X12); @BIN (X36); @BIN (X64); 
@BIN (X13); @BIN (X41); @BIN (X65); 
@BIN (XI4); @BIN (X42); @BIN (X66); 
@BIN (XI5); @BIN (X43); @BIN (Yll); 
@BIN (XI6); @BIN (X44); @BIN{Y12); 
@BIN (X2I); @BIN (X45); @BIN (Yl3); 
@BIN (X22); @BIN (X46); @BIN (YI4); 
@BIN (X23); @BIN (XSI); @BIN (Y21); 
@BIN (X24); @BIN (X52); @BIN (Y22); 
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@BIN (Y23); 
@BIN (Y24); 
@BIN (Y31); 
@BIN (Y32); 

@BIN (Y33); 
@BIN(Y34); 
@BIN (Y41); 
@BIN(Y42); 

7.3.2 HASIL LINGO MODEL 2 

Local optimal solution found at iteration: 
Objective value: 

Variable Value 
¥II 0.000000 
Y22 1.000000 
Y32 0.000000 
Y42 0.000000 
Y21 0.000000 
Y31 0.000000 
Y23 0.000000 
Y33 0.000000 
Y43 0.000000 
Y24 0.000000 
Y34 1. 000000 
Y44 0.000000 
Y12 0.000000 
Y13 1. 000000 
Y41 1.000000 
Y14 0.000000 
XII 0.000000 
X12 0.000000 
X13 0.000000 
X14 0.000000 
Xl5 1. ooooeo 
X16 0.000000 
X21 0.000000 
X22 0.000000 
X23 1.000000 

/ X24 0.000000 
X25 0.000000 
X26 0.000000 
X31 0.000000 
X32 0.000000 
X33 0.000000 
X34 0.000000 
X35 0.000000 
X36 1.000000 
X41 1.000000 
X42 0.000000 
X43 0.000000 
X44 0.000000 
X45 0.000000 
X46 0.000000 
X51 0.000000 
X52 0.000000 
X53 0.000000 

@BIN(Y43); 
@BIN(Y44); 
END 

258 
174.0000 
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Reduced Cost 
0.000000 
0.000000 
45.99996 
13.99994 
0.000000 
25.99997 
0.000000 

0.3065859E-04 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
7.999930 
14.00000 
16.00004 
0.000000 
0.000000 
11 . 99998 
0.000000 
23.99995 
1.999952 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

-1.999952 
22.00000 
0.000000 
0.000000 
22.00000 
10.00002 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
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X54 1.000000 10.00002 
X55 0.000000 22.00000 
X56 0.000000 0.000000 
X61 0.000000 1.999952 

! X62 1. 000000 23.99995 
X63 0.000000 11.99998 
X64 0.000000 0.000000 
X65 0.000000 0.000000 
X66 0.000000 0.000000 
Row Slack or Surplus Dual rice 

1 174.0000 -.000000 
2 0.000000 1.999952 
3 0.000000 -49.99999 
4 0.000000 0.000000 
5 0.000000 0.000000 
6 0.000000 27.99999 
7 0.000000 0.000000 
8 0.000000 -34.00000 
9 0.000000 0.000000 

10 0.000000 0.000000 
11 0.000000 -23.9999'7 
12 0.000000 -12.00000 
13 0.000000 0.000000 
14 0.000000 -24.00001 
15 0.000000 0.000000 
16 0.000000 -78.00000 
17 0.000000 -46.00000 
18 0.000000 0.000000 
19 0.000000 -70.00000 
20 0.000000 -28.00003 
21 0.000000 0.000000 
22 0.000000 12.00001 
23 0.000000 18.00001 
24 0.000000 1.000010 
25 0.000000 12.99999 
26 0.000000 -7.999975 
27 0.000000 10.00000 
28 0.000000 -6.999999 
29 0.000000 -6.999999 
30 0.000000 :3.99999 
31 0.000000 7.999985 
32 0.000000 12.99999 
33 0.000000 1.000010 
34 0.000000 -6.000022 
35 0.000000 10.00000 
36 0.000000 -6.999999 
37 0.000000 -6.999999 
38 0.000000 22.00000 
39 0.000000 33.99998 
40 0.000000 22.00000 
41 0.000000 22.00000 
42 0.000000 0.000000 
43 0.000000 -11. 99998 



7.3.3 HASIL PASCAL MODEL 1 

Urutan Posisi Optimal: 3 2 4 1 
Nilai Perhitungan : 174 

7.3.4 PERHITUNGAN MANUAL MODEL 1 

Urutan Nilai 
Peletaklln Perhitungan Pembatas 

1234 224 d14 
1243 184 d14 
1324 234 i13 
1342 190 j13 
1423 230 i13.d14 
1432 226 
2134 248 i13 
2143 208 j13 
2314 198 i13 
2341 178 i13 
2413 242 j13 
2431 262 i13 
3124 254 i13 
3142 210 i13 
3214 194 

3241 174 
3412 236 
3421 260 i13.d14 
4123 210 i13 
4132 206 i13 
4213 198 i13 
4231 218 i13 d14 
4312 196 i13 
4321 220 i13 d14 

TabeJ 7.2 Perhltungan Manual ModeJ 2 

7.4 MODEL 3 

MATRIKU 12 13 14 23 24 
AB 6 12 6 15 6 
AC 4 8 4 10 "-
AD 0 0 0 0 0 
BC 14 28 14 35 14 
BD 0 0 0 0 0 . CD 0 0 0 0 0 

! 

34 
"12 

8 
0 

28 
0 
0 
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MATR1KV 12 13 14 23 24 34 

AB 6 9 9 15 9 12 
AC 4 6 6 10 6 8 
AD 0 0 0 0 0 0 

BC 14 21 21 35 21 28 

BD 0 0 0 0 0 0 

CD 0 0 0 0 0 0 

MATR1KS 12 13 14 23 24 34 

A8 6 12 6 15 6 12 
AC 4 8 4 10 4 8 
AD 0 0 0 0 0 0 
BC 14 28 14 35 14 28 
BD 0 0 0 0 0 0 

CD 0 0 0 0 0 0 

MATR1KT 12 13 14 23 24 34 
AB 6 9 9 15 9 12 
AC 4 6 6 10 6 8 
AD 0 0 0 0 0 0 

.' BC 14 21 21 35 21 28 
BD 0 0 0 0 0 0 
CD 0 0 0 0 0 0 

MATRIKM 12 13 14 23 24 34 

AB 0 0 0 0 0 0 

AC 0 0 0 0 0 0 

AD 0 0 0 0 0 0 

BC 0 0 0 0 0 0 

BD 0 0 0 0 0 0 

CD 0 0 0 0 0 0 

MATRIKK 12 13 14 23 24 34 
AB 1 1 1 1 1 1 

AC 1 1 1 1 1 1 
AD 1 1 1 1 1 1 

BC 1 1 1 1 1 1 

BD 1 1 1 1 1 1 

CD 1 1 1 1 1 1 



MATRIKN 
1 2 3 

1 4 5 
2 4 6 
3 5 6 

INDEX 1 2 3 4 5 6 
MATRIKQ 1 1 1 2 2 3 
MATRIKr 2 3 4 3 4 4 

Gambar 7.3 Matrik Bantu Perhitungan Model 3 

7.4.1 MODEL LINEAR 3 

MIN= (12*Yll *Y22) +(21 *Yll *Y32) +(IS*Yll *Y42) +(30*Y21 *Y32) 
+(IS*Y21 *Y42) +(24*Y31 *Y42) 
+(S*YII *Y23) +(14*YII *Y33) +(I0*YII *Y43) +(20*Y21 *Y33) 
+(1O*Y21 *Y43) +(16*Y31 *Y43) 
+(2S*YI2*Y23) +(49*YI2*Y33) + (3S*YI2*Y43) +(70*Y22*Y33) 
+(3S*Y22*~/43) +(S6*Y32*Y43) 

+(12*Y21 *Y12) +(21 *Y31 *YI2) +(IS*Y41 *YI2) +(30*Y31 *Y22) 
+(IS*Y41 *Y22) +(24*Y41 *Y32) 
+(8*Y21 *Y13) +(14*Y31 *Y13) +(I0*Y4 I *YI3) +(20*Y3 I *Y2J) 
+(1O*Y41 *Y23) +(I6*Y41 *Y33) 
+(28*Y22*Y13) +(49*Y32*YI3) + (3S*Y42*YI3) +(70*Y32*Y23) 
+(35*Y42*Y23) +(56"Y42*Y33); 

Xl I+XI2+X13+X14+Xl 5+X16=1 ; 
X2I +X22+X23+X24+X25+X26=I; 
X31+X32+X33+X34+X3S+X36=1; 
X41 + X42+ X43+ X44+ X4S+ X46=1; 
XSI+XS2+XS3+XS4+X5S+XS6=1; 
X61 + X62+ X63+ X64+ X65+ X66=1; 
XII +X21 +X31 +X41 +X51 +X61 =1; 
X12+ X22+ X32+ X42+ X52+ X62=1; 
X 13+X23+X33+X43+XS3+X63= I ; 
XI4+X24+X34+X44+X54+X64=1; 
XlS+X2S+X3S+X4S+XSS+X6S=I; 
XI6+X26+X36+X46+XS6+X66=1; 
YII+YI2+Y13+YI4=1; 
Y21+Y22+Y23+Y24=1; 
Y31+Y32+Y33+Y34=1; 
Y41+Y42+Y43+Y44=1; 
YII+Y21+Y31+Y41=1; 
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YI2+Y22+Y32+Y42=1; 
Y13+ Y23+ Y33+ Y 43= I; 
Y14+Y24+Y34+Y44=1; 

-·14 

Xl I+X12+X13+X21+X22+X23+X3l+X32+X33-2*YI 1=1 ; 
XII +XI4+XI5+X21 +X24+X25+X3l+X34+X35-2*Y21 =1; 
XI2+XI4+XI6+X22+X24+X26+X32+X34+X36-2*Y31=1; 
X13+X15+X16+X23+X25+X26+X33+X35+X36-2*Y41=1; 
XII +XI2+XI3+X41 +X42+X43+XSI +X52+X53-2*Y12=1; 
XII +XI4+XI5+X4I +X44+X45+X51 +XS4+X55-2*Y22=I; 
X12+XI4+XI6+X42+X44+X46+X52+X54+X56-2*Y32=1; 
X13+XI5+X16+X43+X45+X46+X53+X55+X56-2*Y42=1; 
X21 +X22+X23+X41 +X42+X43+X61 +X62+X63-2*Y13=I; 
X2I+X24+X25+X4I+X44+X45+X61+X64+X65-2*Y23=I; 
X22+X24+X26+X42+X44+X46+X62+X64+X66-2*Y33=I; 
X23+ X25+ X26+ X43+X45+ X46+ X63+ X65+ X66-2*Y 43=1; 
X3I+X32+X33+X51+X52+X53+X6I+X62+X63-2*YI4=I; 
X3I+X34+X35+X51+XS4+X55+X61+X64+X65-2*Y24=1; 
X32+X34+X36+X52+X54+X56+X62+X64+X66-2*Y34=I; 
X33+X35+X36+XS3+X55+XS6+X63+X65+X66-2*Y44=I; 

@BIN(XII); 
@BIN(XI2); 
@BIN(X13); 
@BIN(XI4); 
@BIN(XI5); 
@BIN(X16); 
@BIN (X2I); 
@BIN(X22); 
@BIN (X23~' 
@BIN(X24j; 
@BIN(X25); 
@BIN(X26); 
@BIN(X3I); 
@BIN (X32); 
@BIN (X33); 
@BIN(X34); 
@BIN(X35); 
@BIN(X36); 

@BIN (X41); 
@BIN(X42); 
@BIN(X43); 
@BIN (X44); 
@BIN(X45); 
@BIN(X46); 
@BIN (XSl); 
@BIN(X52); 
@BIN (X53); 
@BIN(X54); 
@BIN(X55); 
@BIN(XS6); 
@BIN(X6I); 
@BIN (X62); 
@BIN (X63); 
@BIN (X64); 
@BIN(X65); 
@BIN(X66); 

7.4.2 HASIL LINGO MODEL 3 

Local optimal solution found at iteration: 
Objective value: 

Variable 
Y11 

Value 
0.000000 

@BIN(Yll); 
@BIN (Y12); 
@BIN (Y13); 
@BIN (YI4); 
@BIN (Y21); . 
@BIN(Y22); 
@BIN(Y23); 
@BIN (Y24); 
@BIN (Y31); 
@BIN(Y32); 
@BIN (Y33); 
@BIN (Y34); 
@BIN (Y41); 
@BIN(Y42); 
@BIN (Y43); 
@BIN(Y44); 
END 

986 
53.00000 

Reduced Cost 
0.000000 



Y22 1.000000 31.99994 

YJ2 0.000000 '11.00000 
Y42 0.000000 6.999968 
Y21 0.000000 0.000000 

.I Y31 0.000000 15.00000 
Y23 0.000000 -7.999976 
Y33 0.000000 46.99999 
Y43 0.000000 0.000000 
Y12 0.000000 0.000000 
Y41 1.000000 0.000000 
Y13 1.000000 15.99998 
XU 0.000000 0.000000 
X12 0.000000 1. 999996 
X13 0.000000 0.000000 
X14 0.000000 0.000000 
X15 1.000000 0.000000 
X16 0.000000 8.499998 
X21 0.000000 0.000000 
x22 0.000000 1.999996 
X23 1.000000 0.000000 
X24 0.000000 0.000000 
X25 0.000000 0.000000 
X26 0.000000 8.499998 
X31 0.000000 8.499998 
X32 0.000000 0.000000 
X33 0.000000 0.000000 
X34 0.000000 0.000000 
}:35 0.000000 1.999996 
X36 1.000000 0.000000 
X41 1. 000000 0.000000 
X42 0.000000 1.999996 
X43 0.000000 0.000000 
X44 0.000000 0.000000 
X45 0.000000 0.000000 
X46 0.000000 8.499998 
X51 0.000000 8.499998 
X52 0.000000 0.000000 
X53 0.000000 0.000000 
X54 1. 000000 0.000000 
X55 0.000000 1.999996 
X56 0.000000 0.000000 
X61 0.000000 8.499998 
X62 1.000000 0.000000 
X63 0.000000 0.000000 
X64 0.000000 0.000000 
X65 0.000000 1.999996 
X66 0.000000 0.000000 
Y14 0.000000 0.000000 
Y24 0.000000 0.000000 
Y34 1.000000 0.000000 
Y44 0.000000 0.000000 
Row Slack or Surplus Dual rice 

1 53.00000 -1.000000 
2 0.000000 -3.999992 
3 0.000000 -3.99999 
4 0.000000 -10.49999 
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5 0.000000 13.00000 
6 0.000000 6.500002 
7 0.000000 6.500002 
8 0.000000 17.00000 
9 0.000000 1.999996 

10 0.000000 0.000000 
11 0.000000 3.999992 
12 0.000000 3.999992 
13 0.000000 -4.500006 
l4 0.000000 0.000000 
15 0.000000 0.000000 
16 0.000000 -3.999992 
17 0.000000 0.000000 
18 0.000000 -8.000004 
19 0.000000 -28.00003 
20 0.000000 -35.00000 
21 0.000000 0.000000 
22 0.000000 1.999996 
23 0.000000 0.000000 
24 0.000000 8.499998 
25 0.000000 8.499998 
26 0.000000 -6.500002 
27 0.000000 -8.499998 
28 0.000000 0.000000 
29 0.000000 0.000000 
30 0.000000 -6.500002 
31 0.000000 -8.499998 
32 0.000000 0.000000 
33 0.000000 0.000000 
34 0.000000 0.000000 
35 0.000000 0.000000 
36 0.000000 -1.999996 
37 0.000000 0.000000 

7.4;3 HASIL PASCAL MODEL 3 

Urutan Posisi Optimal: 3 2 4 I 
Nilai Pernitungan : 53 



7.4.4 PERHITUNGAN MANUAL MODEL 3 

Urutan Nilai 
Peletakan Pemitungan 

1234 96 
1243 57 
1324 99 
1342 58 
1423 87 
1432 85 
2134 81 
2143 57 
2314 69 
2341 53 
2413 72 
2431 80 
3124 87 
3142 58 
3214 72 
3241 53 
3412 73 
3421 83 

4123 96 
4132 91 
4213 81 
4231 101 
4312 79 
4321 104 

/ Tabel 7.3 Perhitlmgan Manual Model 3 

7.5 MODEL 4 

MATRIKU 12 13 14 15 23 24 25 34 35 45 
AS 9 9 6 21 3 12 15 6 9 18 
AC 3 3 2 7 1 4 5 2 3 6 
AD 6 3 4 14 2 1) 10 4 6 12 
AE 18 18 12 42 6 24 30 12 18 36 
BC 6 6 4 14 2 8 10 4 6 12 
BD 9 9 6 21 3 12 15 6 9 18 
BE 9 9 6 21 3 12 15 6 9 18 
CD 3 3 2 7 1 4 5 2 3 6 
CE 3 3 2 7 1 4 5 2 3 6 
DE 12 12 8 28 4 16 20 8 12 24 
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MATRIKV 12 13 14 15 23 24 25 34 35 45 
AS 9 9 6 21 3 12 15 6 9 16 
AC 3 3 2 7 1 4 5 2 3 6 

AD 6 6 4 14 2 6 10 4 6 12 
AE 16 16 12 42 6 24 30 12 18 36 

BC 6 6 4 14 2 8 10 4 6 12 
SD 9 9 6 21 3 12 15 6 9 18 
8E 9 9 6 21 3 12 15 6 9 18 
CD 3 3 2 7 1 4 5 2 3 6 
CE 3 3 2 7 1 4 5 2 3 6 
DE 12 12 8 28 4 16 20 8 12 24 

MATRIKS 12 13 14 15 23 24 25 34 35 45 
AS 9 9 6 21 3 12 15 6 9 18 
AC 3 3 2 7 1 4 5 2 3 6 
AD 6 6 4 14 2 8 10 4 6 12 
AE 18 18 12 42 6 24 30 12 18 36 
BC 6 6 4 14 2 8 10 4 6 12 
BD 9 9 6 21 3 12 15 6 9 18 
8E 9 9 6 21 3 12 15 6 9 18 
CD 3 3 2 7 1 4 5 2 3 6 
CE 3 3 2 7 1 4 5 2 3 6 
DE 12 12 8 28 4 16 20 8 12 24 

MATRIK T 12 13 14 15 23 24 25 34 35 45 
AS 9 9 6 21 3 12 15 6 9 18 
AC 3 3 2 7 1 4 5 2 3 6 
AD 6 6 4 14 2 8 10 4 6 12 
AE / 18 18 12 42 6 24 30 12 18 36 
BC 6 6 4 14 2 8 10 4 6 12 
80 9 9 6 21 3 12 15 6 9 18 
BE 9 9 6 21 3 12 15 6 9 18 
CD 3 3 2 7 1 4 5 2 3 6 
CE 3 3 2 7 1 4 5 2 3 6 
DE 12 12 8 28 4 16 20 8 12 24 
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MATRIKM 12 13 14 15 23 24 25 34 35 45 
AB 0 0 0 0 0 0 0 0 0 0 

AC 0 0 0 0 0 0 0 0 0 0 

AD 1 1 -1 -1 -1 -1 -1 1 1 1 

AE 0 0 0 0 0 0 0 0 0 0 

BC! 0 0 0 0 0 0 0 0 0 0 
BD 1 1 -1 -1 -1 -1 -1 1 1 1 
BE 0 0 0 0 0 0 0 0 0 0 

CD 0 0 0 0 0 0 0 0 0 0 
CE 0 0 0 0 0 0 0 0 0 0 

DE 0 0 0 0 0 0 0 0 0 0 

MATRIKK 12 13 14 15 23 24 25 34 35 45 
AB 1 1 1 1 1 1 1 1 1 1 
AC 1 1 1 1 1 1 1 1 1 1 
AD 0 0 1 1 1 1 1 0 0 0 
AE 1 1 1 1 1 1 1 1 1 1 
BC 1 1 1 1 1 1 1 1 1 1 
BD 0 0 1 1 1 1 1 0 0 0 
BE 1 1 1 1 1 1 1 1 1 1 
CD 1 1 1 1 1 1 1 1 1 1 
CE 1 1 1 1 1 1 1 1 1 1 
DE 1 1 1 1 1 1 1 1 1 1 

MATRIKN 
1 2 3 4 
1 5 6 7 
2 5 8 9 
3 6 8 10 
4 7 9 10 

INDEX 1 2 3 4 5 6 7 8 9 10 
MATRIKq 1 1 1 1 2 2 2 3 3 4 
MATRIKr 2 3 4 5 3 4 5 4 5 5 

Gambar 7.4 Matrik Bantu Perhitungan Model 4 

7.5.1 MODEL LINEAR 4 

MIN=(IS*Yll*Y22)+(IS*YII*Y32)+(12*YII*Y42)+(42*YII*Y52)+(6*Y21* 
Y32)+(24*Y21*Y42)+(30*Y21*Y52)+(12*Y31*Y42)+(IS*Y31*Y52)+(36*Y41 
*Y52)+ 
(6*Yll*Y23)+(6*Yll*Y33)+(4*Yl I*Y43)+(l4*Yl 1 *Y53)+(2*Y21 *Y33)+(S * 
Y21*Y43)+(IO*Y21*Y53)+(4·Y31·Y43)+(6*Y31*Y53)+(12·Y41 *Y53)+ 
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(12*Yl 1 *Y24)+(12*YI 1*Y34)+(S*Yl 1*Y44)+(2S*Yl1*Y54 )+(4*Y21 *Y34)+( 
16*Y21*Y44)+(20*Y21*Y54)+(S*Y31*Y44)+(12*Y31*Y54)+(24*Y41*Y54)+ 
(36*Yll*Y25)+(36*Yll*Y35)+(24*Yll*Y45)+(S4*Yll*Y55)+(12*Y21*Y35) 
+(4S*Y21 *Y45)+(60*Y21 *Y55)+(24*Y31 *Y45)+(36*Y31 *Y55)+(n* Y41*Y55 
)+ 
(12*YI2*Y23)+(12*Y12*Y33)+(S*Y12*Y 43)+(2S*YI2*Y53)+(4 *Y22*Y33)+( 
16*Y22*Y43)+(20*Y22*Y53)+(S*Y32*Y43)+(12*Y32*Y53)+(24*Y42*Y53)+ 
(IS*Y12*Y24)+(lS*Y12*Y34)+(12*YI2*Y44)+(42*YI2*Y54)+(6*Y22*Y34)+ 
(24*Y22*Y44)+(30*Y22*Y54)+(12*Y32*Y44)+(lS*Y32*Y54)+(36*Y42*Y54) 
+ 
(IS*YI2"Y25)+( lS"Y 12"Y35 )+( 12"Y12*Y 45)+(42"YI2"Y55)+(6*Y22"Y35)+ 
(24*Y22*Y45)+(30"Y22*Y55)+(12"Y32"Y45)+(lS*Y32"Y55)+(36*Y42"Y55) 
+ 
(6*Y13*Y24)+(6*YI3*Y34)+(4*YI3*Y44)+(14*Y13*Y54)+(2*Y23*Y34)+(S* 
Y23*Y44)+(10*Y23*Y54)+(4*Y33*Y44)-'-(6*Y33*Y54)+(12*Y43*Y54)+ 
(6*Y13*Y25)+(6*Y13*Y35)+(4*Y13*Y45)+(14*YI3*Y55)+(2*Y23*Y35)+(S* 
Y23*Y45)+(10*Y23*Y55)+(4*Y33*Y45)+(6*Y33*Y55)+(12*Y43*Y55)+ 
(24*Y14*Y25)+(24*YI4*Y35)+(16*YI4*Y45)+(56*Y14*Y55)+(S*Y24*Y35)+ 
(32*Y24 *y 45)+( 40*Y24 *Y55)+(1 6*Y34 *y 45)+(24 *Y34 *Y55)+(4S*Y 44 *Y55) 
+ 

(lS*Y21*YI2)+(IS*Y31 *YI2)+(] 2*Y41*Y12)+(42*Y51 *YI2)+(6*Y31 *Y22)+ 
(24*Y41 *Y22)+(30*Y51 *Y22)+(l2*Y41 *Y32)+(1S*Y51 *Y32)-r(36*Y51 *Y42) 
+ 
(6*Y21*Y13 )+(6*Y31 *Y13)+(4*Y41 *Y13)+(I4*Y51 *Y13)+(2*Y31*Y23)+(S* 
Y41*Y23)+(10*Y51 *Y23)+(4*Y41*Y33)+(6*Y51 *Y33)+(l2*Y51*Y43)+ 
(12*Y21 *Y14 )+(l2*Y31*YI4)+(S*Y41*Yl4)+(2S*Y51*Y14)+(4*Y31*Y24)+( 
16*Y41*Y24)+(20*Y51 *Y24)+(S*Y41 *Y34)+(12*Y51*Y34)+(24*Y51 *Y44)+ 
(36*Y21*Yl5)+(36*Y31 *Y15)+(24*Y41*Y15)+(84*Y51*Y15)+(12*Y31*Y25) 
+(4S*Y41 *Y25)+(60*Y51 *Y25)+(24*Y41 *Y35)+(36*Y51 *Y35)+(n*Y51 *Y45 
)+ 
(12*Y22*YI3)+(12*Y32*YI3)+(S*Y42*YI3)+(2S*Y52*YI3)+(4*Y32*Y23)+( 
16*Y42*Y23)+(20*Y52*Y23)+(S*Y42*Y33)+(12*Y52*Y33)+(24*Y52*Y43)+ 
(lS*Y22*Y14)+(lS*Y32*Y14)+(12*Y42*YI4)+(42*Y52*Y14)+(6*Y32*Y24)+ 
(24 *Y42*Y24 )+(30*Y52*Y24 )+(12*Y 42*Y34)+(lS*Y52*Y34 )+(36*Y52*Y 44) 
+ 
(IS*Y22*Y 15)+( I S*Y32*YI5)+( 12* Y 42*Y I 5)+(42* Y52*Y 15)+( 6*Y32 *Y25)+ 
(24*Y42*Y25)+(30*Y52*Y25)+(12*Y42*Y35)+(lS*Y52*Y35)+(36*Y52*Y45) 
+ 
(6*Y23*YI4)+(6*Y33*Yl4)+(4*Y43*Y14)+(l4*Y53*Y14)+(2*Y33*Y24)+(S* 
Y43*Y24)+(10*Y53*Y24)+(4*Y43*Y34)+(6*Y53 *Y34)+(12*Y53 *Y44)+ 
(6*Y23*Y15)+(6*Y33*YI5)+(4*Y43*Y15)+(14*Y53*YI5)+(2*Y33*Y25)+(S* 
Y43*Y25)+(10*Y53*Y25)+(4*Y43*Y35)+(6*Y53*Y35)+(l2*Y53*Y45)+ 
(24*Y24*Y15)+(24*Y34*YI5)+(16*Y44*Y15)+(56*Y54*YI5)+(S*Y34*Y25)+ 
(32*Y44*Y25)+(40*Y54*Y25)+(l6*Y44*Y35)+(24*Y54*Y35)+(4S*Y54*Y45) 



Xl1+X12+X13+X14+X15+X16+X17+X18+X19+X110=1 ; 
X21+X22+X23I X24+X25+X26+X27+X28+X29+X2IO=I; 
X31+X32+X33+X34+X35+X36+X37+X38+X39+X3IO=I; 
X41+X42+X43+X44+X45+X46+X47+X48+X49+X41O=I; 
X51 +X52+X53+X54+X55+X56+X57+X58+X59+X510=1; 
X61 + X62+ X63+ X64+ X65+ X66+ X67+ X68+ X69+ X61 0= I; 
X71+X72+X73+X74+X75+X76+X77+X78+X79+X71O=1; 
X81+X82+X83+X84+X85+X86+X87+X88+X89+X810=1; 
X91 +X92+X93+X94+X95+X96+X97+X98+X99+X91 0=1 ; 
Xl 01 + XI02+ Xl03+ Xl04+Xl05+Xl06+XlO7+ Xl08+ Xl 09+ XlOIO=l; 
XII +X21+X31+X41+X51+X61+X71+X81+X91+XlOl=1; 
XI2+X22+X32+X42+X52+X62+X72+X82+X92+XI02=1; 
X13+X23+X33+X43+X53+X63+X73+X83+X93+XI03=1; 
XI4+X24+X34+X44+X54+X64+X74+X84+X94+XI04=1; 
XI5+X25+X35+X45+X55+X65+X75+X85+X95+XI05=1; 
XI6+X26+X36+X46+X56+X66+X76+X86+X96+XI06=1; 
X17+X27+X37+X47+X57+X67+X77+X87+X97+X107=1; 
X18+X28+X38+X48+X58+X68+X78+X88+X98+XI08=1; 
X19+X29+X39+X49+X59+X69+X79+X89+X99+Xl 09=1; 
Xl 10+ X21 0+ X31 0+X41 O+X5l 0+X61O+X71O+ X8l 0+ X9l 0+ XI 0 I 0=1; 
Yll +YI2+Y13+YI4+Y15=1; 
Y21 +Y22+Y23+Y24+Y25=1; 
Y3l + Y32+ Y33+ Y34+ Y35= 1; 
Y41+Y42+Y43+Y44+Y45=1; 
Y51+Y52+Y53+Y54+Y55=1; 
YII +Y21 +Y3l+Y4l+Y5l=1; 
Y12+Y22+Y32+Y42+Y52=1; 
YI3+Y23+Y33+Y43+Y53=1; 
Y14+Y24+Y34+Y44+Y54=1; 
YI5+Y25+Y35+Y45+Y55=1; 
XII +XI2+X13+X14+X21+X22+X23+X44+X3l +X32+ X33+X34+ 
X41 + X42+l{43 + X44-3 *Yll =1; 
XII +XI5+X16+X17+X2l +X25+X26+X47+X3l +X35+ X36+X37+ 
X4l+X45+X46+X47-3*Y21=1; 
X12+XI5+X18+X19+X22+X25+X28+X49+X32+X35+X38+X39+ 
X42+X45+X48+ X49-3*Y31 =1; 
XI3+XI6+XI8+XIIO+X23+X26+X28+X410+X33+X36+X38+ 
X310+X43+X46+X48+X410-3*Y4l=1; 
XI4+XI7+XI9+XllO+X24+X27+X29+X410+X34+X37+X39+ 
X310+X44+X47+X49+X410-3*Y5l=l" , 
Xll+XI2+XI3+X14+X51+X52+X53+X54+X61+X62+X63+X64+ 
X71 +X72+X73+X74-3*YI2=1; 
XII +XI5+XI6+XI7+X5l +X55+X56+X57+X6l +X65+X66+X67+ 
X71+X75+X76+X77-3*Y22=1; 



XI2+XI5+XI8+XI9+X52+X55+X58+X59+X62+X65+X68+X69+ 
X72+X75+X78+X79-3*Y32=1; 
X13+XI6+XI8+XllO+X53+X56+X58+X510+X63+X66+X68+ 
X610+X73+X76+X78+X710-3*Y42=1; 
XI4+XI7+XI9+XllO+X54+X57+X59+X51O+X64+X67+X69+ 
X61O+X74+X77+X79+X710-3*Y52=1; 
X21+X22+X23+X24+X51+X52+X53+X54+X81+X82+X83+X84+ 
X91+X92+X93+X94-3*YI3=1; 
X21+X25+X26+X27+X51+X55+X56+X57+X81+X85+X86+X87+ 
X91 + X95+ X96+ X97 -3 *Y23= 1; 
X22+X25+X28+X29+X52+X55+X58+X59+X82+X85+X88+X89+ 
X92+X95+X98+X99-3*Y33=1; 
X23+ X26+ X28+ X21 0+ X53+ X56+ X58+ X51 0+ X83+ X86+ X88+ 
X81O+X93+X96+X98+X910-3*Y43=1; 
X24+ X27+ X29+ X21O+ X54+ X57+ X59+ X51O+ X84+ X87+ X89+ 
X810+X94+X97+X99+X910-3*Y53=1; 
X41+X42+X43+X44+X71+X72+X73+X74+X91+X92+X93+X94+ 
XlOl+X102+Xl03+Xl04-3*YI5=1; 
X41 +X45+X46+X47+X71 +X75+X76+X77+XI +X95+X96+X97+ 
XIOI +XI05+XI06+X107-3*Y25=1; 
X4I+X45+X48+X49+X72+X75+X78+X79+X92+X95+X9S+X99+ 
XI02+Xl05+XlOS+XI09-3*Y35=1; 
X43+ X46+ X4S+ X41 0+ X73+ X76+ X78+ X7l 0+ X93+ X96+ X98+ 
X91O+ Xl 03+ XI06+ X108+ Xl 01O-3*Y45=1; 
X44+X47+ X49+ X4I 0+ X74+ X77+ X79+ X7l 0+ X94+ X97+ X99+ 
X91O+ Xl 04+ Xl 07+ X109+ Xl 01O-3*Y55=1; 
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X31=O; @BIN (XI7); 
X32=O; @BIN (XIS); 
X38=O; @BIN (XI9); 
X39=O; @BIN (Xl 10); 
X31O=O; @BIN (X2I); 
X61=O; @BIN (X22); 
X62=O; @BIN (X23); 
X68=O; @BlN (X24); 
X69=O; @BIN (X25); 
X61O=O; @BIN (X26); 
Y31=O; @BIN (X27); 
Y32=O; @BIN (X28); 
Y34=O; @BIN (X29); 
Y35=O; @BIN (X21O); 
@BIN (XII ); @BIN (X31); 
@BIN (XI2); @BIN (X32); 
@BIN (X13); @BIN (X33); 
@BIN (XI4); @BIN (X34); 
@BIN (XI5); @BIN (X35); 
@BIN (XI6); @BIN (X36); 

@BIN(X37); 
@BIN(X38); 
@BIN(X39); 
@BIN (X31O); 
@BIN (X41); 
@BIN(X42); 
@BIN(X43); 
@BIN(X44); 
@BIN(X45); 
@BIN(X46); 
@BIN(X47); 
@BIN(X4S); 
@BIN(X49); 
@BIN (X41O); 
@BIN(X51); 
@BIN(X52); 
@BIN(X53); 
@BIN (X54); 
@BIN(X55); 
@BIN(X56); 
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@BIN(X57); @BIN(X84); @BIN (Yll); 
@BIN (X58); @BIN (X85); @I3IN (Y12); 
@BIN (X59); @BIN(X86); @BIN (Y13); 
@BIN (X51O); @BIN (X87); @BIN(Y14); 
@B1N (X61); @B1N (X88); @UlN (YI5); 
@BIN (X62); @BIN (X89); @BrN(Y21); 
@BIN (X63); @BIN (X810); @BIN (Y22); 
@BIN(X64); @BIN (X91); @BIN(Y23); 
@BIN (X65); @BIN(X92); @BIN(Y24); 
@BIN(X66); @BIN(X93); @BIN(Y25); 
@BIN (X67); @BIN (X94); @BIN (Y31); 
@BIN (X68); @BIN (X95); @BIN (Y32); 
@BIN(X69); @BIN(X96); @BIN (Y33); 
@BIN (X610); @BIN(X97); @BIN(Y34); 
@BIN(X71); @BIN(X98); @BIN(Y35); 
@BIN (X72); @BIN(X99); @BIN(Y41); 
@BIN(X73); @BIN (X91O); @BIN(Y42); 
@BIN(X74); @BIN (XIOI); @BIN(Y43); 
@BIN (X75); @BIN (X102); @BIN (Y44); 
@BIN(X76); @BIN (X103); @BIN(Y45); 
@BIN(X77); @BIN (X104); @BIN (Y51); 
@BIN(X78); @BIN (XI05); @BIN(Y52); 
@BIN (X79); @BIN (X106); @BIN (Y53); 
@BIN (X71O); @BIN (XI07); @BIN(Y54); 
@BIN(X81); @BIN (X108); @BIN(Y55); 
@BIN(X82); @BIN (XI09); END 
@BIN(X83); @BIN (XlOlO); 

7.S.2 HASIL LINGO MODEL 4 

Local optimal solution found at iteration: 1303 
Objective value: 192.0000 

Variable Value Reduced Cost 
Yl1 1.000000 13.49996 
Y22 1.000000 3.500019 
Y32 0.000000 0.000000 
Y42 0.000000 0.000000 
Y52 0.000000 0.000000 
Y21 0.000000 0.000000 
Y31 0.000000 0.000000 
Y41 0.000000 0.000000 
Y23 0.000000 0.000000 
Y33 1.000000 0.000000 
Y43 0.000000 21. 50002 
Y53 0.000000 0.000000 
Y24 0.000000 0.000000 
Y34 0.000000 0.000000 
Y44 0.000000 0.5001276 
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Y54 1. 000000 41. 00004 
Y25 0.000000 0.000000 
Y35 0.000000 0.000000 
Y45 1.000000 28.00012 
Y55 0.000000 12.50017 
Yl2 0.000000 0.9999539 
Yl3 0.000000 14.99989 
Yl4 0.000000 0.000000 
Y51 0.000000 16.00003 
Y15 0.000000 2.000058 
Xll 1.000000 l. 999956 
X12 0.000000 1.499967 
X13 0.000000 0.000000 
X14 0.000000 0.4999891 
Xl5 0.000000 2.499945 
X16 0.000000 1.499967 
Xl? 0.000000 0.000000 
Xl8 0.000000 0.000000 
X19 0.000000 0.000000 

X110 0.000000 0.000000 
X21 0.000000 2.499945 
X22 1.000000 0.000000 
X23 0.000000 0.9999782 
X24 0.000000 1.499967 
X25 0.000000 0.000000 
X26 0.000000 1.499967 
X27 0.000000 0.4999891 
X28 0.000000 -1.999956 
X29 0.000000 0.000000 

X210 0.000000 3.499924 
X31 0.000000 0.000000 
X32 0.000000 0.000000 
X33 0.000000 -1. 999956 
X34 1. 000000 0.000000 
X35 0.000000 0.000000 
X36 0.000000 0.000000 
X37 0.000000 0.000000 
X38 0.000000 0.000000 
X39 0.000000 O.OOuOOO 

X310 0.000000 0.000000 
X41 0.000000 0.000000 
X42 0.000000 0.000000 
X43 1.000000 0.000000 

I X44 0.000000 2.499945 
X45 0.000000 0.000000 
X46 0.000000 0.000000 
X47 0.000000 0.000000 
X48 0.000000 0.000000 
X49 0.000000 0.000000 

X410 0.000000 0.000000 
X51 0.000000 4.499902 
X52 0.000000 2.499945 
X53 0.000000 2.499945 
X54 0.000000 1. 499967 
X55 1.000000 2.499945 
X56 0.000000 2.999934 



-25 

X57 0.000000 0.000000 

X58 0.000000 0.000000 
X59 0.000000 -1.499967 

X510 0.000000 0.000000 
X61 0.000000 0.000000 
X62 0.000000 0.000000 
X63 0.000000 0.000000 
X64 0.000000 0.000000 
X65 0.000000 2.999934 
X66 0.000000 1.999956 
X6'7 1.000000 0.000000 
X68 0.000000 0.000000 
X69 0.000000 0.000000 

X610 0.000000 0.000000 
X71 0.000000 0.000000 
X72 0.000000 1.499967 
X73 0.000000 0.000000 
X74 0.000000 0.000000 
X75 0.000000 0.9999782 
X76 1. 000000 0.000000 
X77 0.000000 -1.999956 
X78 0.000000 0.4999891 
X79 0.000000 0.000000 

X710 0.000000 0.000000 
X81 0.000000 0.9999782 
X82 0.000000 0.000000 
X83 0.000000 0.9999782 
X84 0.000000 1.499967 
X85 0.000000 0.4999891 
X86 0.000000 1.999956 
X87 0.000000 0.4999891 
X88 0.000000 0.000000 
X89 1.000000 0.000000 

X810 0.000000 2.499945 
X91 0.000000 1. 999956 
X92 0.000000 1.499967 
X93 0.000000 2.499945 
X94 0.000000 2.999934 
X95 0.000000 0.000000 
X96 0.000000 1.499967 
X97 0.000000 0.000000 
X98 1.000000 0.000000 
X99 0.000000 0.000000 

X910 0.000000 2.499945 
XI01 0.000000 -1.999956 
X102 0.000000 0.4999891 
X103 0.000000 0.000000 
XI04 0.000000 1. 499967 
X105 o.oooooe 0.4999891 
X106 0.000000 0.4999991 
X107 0.000000 0.000000 
X108 0.000000 1. 999956 
X109 0.000000 2.999934 

! X1010 1.000000 3.999913 
Xl 0.000000 0.000000 
Row Slack or Surplus Dual rice 
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1 192.0000 -.000000 
2 0.000000 0.000000 
3 0.000000 9.499792 
4 0.000000 3.499924 
5 0.000000 2.999934 
6 0.000000 4.499902 
7 0.000000 -0.9999782 
8 0.000000 -3.499924 
9 0.000000 8.499814 

10 0.000000 7.499836 
11 0.000000 1.999956 
12 0.000000 -5.999869 
13 0.000000 -3.999913 
14 0.000000 -4.499902 
15 0.000000 -2.993934 
16 0.000000 -1. 999956 
17 0.000000 -1. 999956 
18 0.000000 -2.499945 
19 0.000000 -0.9999782 
20 0.000000 0.000000 
21 0.000000 0.9999782 
22 0.000000 -9.000034 
23 0.000000 -6.000192 
24 0.000000 -22.99972 

" 25 0.000000 0.000000 
26 0.000000 -34.00004 
27 0.000000 -52.00004 
28 0.000000 -55.99999 
29 0.000000 -10.49998 
30 0.000000 -35.49991 
31 0.000000 -71. 99983 
32 0.000000 0.4999891 
33 0.000000 0.000000 
34 0.000000 -1.499967 
35 0.000000 -1. 499967 
36 0.000000 -0.9999782 
37 0.000000 3.999913 
38 0.000000 3.499924 
39 0.000000 2.493945 
40 0.000000 1. 499967 
41 0.000000 0.000000 
42 0.000000 0.000000 
43 0.000000 -1.499967 
44 0.000000 -4.499902 
45 0.000000 -2.999934 
46 0.000000 -3.999913 
47 0.000000 1.999956 
48 0.000000 0.000000 
49 0.000000 0.4999891 
50 0.000000 0.4999891 
51 0.000000 0.4999891 
52 0.000000 1.999956 
53 0.000000 1. 499967 
54 0.000000 0.4999891 
55 0.000000 -0.9999782 
56 0.000000 -1.999956 



57 
58 
59 
60 
61 
62 
63 
64 
65 

7.5.3 HASIL PASCAL MODEL 4 

Urutan Posisi Optimal: 1 2 3 5 4 
Nilai Perhitungan : 192 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
O.OO:JOOO 
0.000000 
0.000000 
o.oaoooe 

7.5.4 PERHITUNGAN MANUAL MODEL 4 

Urutan Nilai Urutan Nilai 
Peletakan Perhitungan Pembatas Peletakan Perhitungan 

12345 232 34125 186 

12354 192 34152 170 

12435 210 i14.03 34215 198 
12453 178 03 34251 198 
12534 152 i14.03 34512 150 
12543 160 P3 34521 166 

_ .. ---_ .. _---- .. _-- .. - .. --- -_._-_ ... -.. - .. ' - . .. _._------ .. 

13245 216 j24,p3 35124 188 
13254 176 i24,p3 35142 180 
13425 210 i14.03 35214 184 
13452 178 i24.03 35241 192 
13524 152 i14.03 35412 178 
13542 160 i24.03 35421 194 
14235 214 j24,03 41235 208 
14253 182 i24,03 41253 176 
14325 230 j14 41325 224 
14352 198 J14 41352 208 
14523 158 i14.t>3 41523 152 
14532 158 i14,i24,o3 41532 168 
15234 184 i14.i24.03 42135 200 
15243 192 i24.o3 42153 168 
15324 200 J24 42315 228 
15342 208 j24 42351 196 
15423 186 i14.p3 42513 156 
15432 186 i14,i24,p3 42531 156 
21345 220 43125 200 
21354 212 43152 184 
21435 198 i24,03 43215 212 
21453 166 03 43251 180 
21534 172 [24,03 43512 164 

-27 

-0.4999891 
-1. 499967 
-1. 999956 
-1. 499967 
-1. 499967 

32.99977 
26.49981 
15.49983 
16.99982 

Pembatas 
03 
j14,j24,p3 
j14,p3 
j14,j24,p3 
i14.p3 

I>~---
p3 
i14,i24,p3 
i14.p3 
j14,j24,p3 
i14.03 
p3 
i14.i24,p3 
j14,p3 
J14 
j14 
:24,03 
j14,j24,p3 . 
i14,o3 
i14,o3 
j24 
J24 
i24,p3 
i14,03 
03 
j14,j24,p3 
i24,03 
i14.i24,p3 
j24.p3 



21543 148 03 43521 148 p3 
23145 196 i24.03 45123 176 03 
23154 188 i24.03 45132 192 i14.i24.03 
23415 202 i14.i24.03 45213 188 03 
23451 186 i2403 45231 188 i14.i24.03 
23514 160 i14.i24.03 45312 212 
23541 152 i24,p3 45321 196 
24135 194 i24.03 51234 204 i14.i24.p3 
24153 162 i24.p3 51243 180 i14.03 
24315 222 J24 51324 220 j24 
24351 206 124 51342 212 J24 
24513 150 i14.03 51423 174 i24.p3 
24531 , 166 i24.03 51432 190 i14.03 
25134 196 i24.03 52134 196 i14.&_ 
25143 172 i24.p3 52143 172 i14.p3 
25314 208 i14 52314 208 J14 
25341 200 J14 52341 216 i14 
25413 178 i14.03 52413 178 i24.03 
25431 194 i24.03 52431 210 j14,p3 
31245 196 i14.03 53124 196 03 
31254 188 i14.03 53142 188 i14.i24.p3 
31425 190 i24.p3 53214 192 i24.03 
31452 174 j~ 53241 200 j14.j24,~ 

31524 164 i24.p3 53412 186 i24.p3 
31542 156 i14,p3 53421 202 03 
32145 188 i14.03 54123 170 03 
32154 I 180 i14,p3 54132 186 j14.i24.p3 
32415 194 i14,i24.03 54213 182 p3 
32451 194 i14,p3 54231 214 i14.i24.p3 
32514 152 i14.i24.03 54312 206 
32541 160 i14.03 54321 222 

Tabel 7.4 Perhitungan Manual Model 4 
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7.6 MODEL RESTORAN A 

~T~[t<_l!_ ~2 13 14 15 
1------- -- ---.... - ---- ------ ----.-----

AB 0 0 0 0 

AC 0 0 0 0 

AD 0 0 0 0 

AE 0 0 0 0 

AF 0 0 0 0 

BC 0 0 0 0 

BD 0 0 0 0 

BE 0 0 0 0 

BF 0 0 0 0 

CD 1275 1275 1360 2125 

CE 120 120 128 200 

CF 2025 2025 2160 3375 

DE 0 0 0 0 

DF 0 0 0 0 

EF 0 0, 01 0 

16 23 24 _._-----~-~ 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

2125 1700 1020 
200 160 96 

3375 2700 1620 
0 0 0 
0 0 0 
0 0 0 

25 26 34 35 36 45 46 56 ._- .. _--- ---_ .. _--- - -- _ .. _--- -------.-~ /---- . 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 a 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

1190 1190 1020 1700 1700 1020 1020 340 
112 112 96 160 160 96 96 32 

1890 1890 1620 2700 2700 1620 1620 540 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

_ 0'-----" _L __ O~_ 0 0 0 0 0 

-'-
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I MATRIKV 
: AS 

: AC 
,~-

[AD 
: AE 
i AF 
i BC 
! SO 
i BE 
f BF 
: CD 
! CE 
i CF 
: DE 
: DF 
I EF 

-" 

12 13 
0 0 
0 0 

13125 13125 
600 600 

9900 9900 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

14 15 16 
0 0 0 
0 0 0 

14000 21875 21875 
640 1000 1000 

10560 16500 16500 
0 0 0 
0 0 0 
0 0 0 
0 -~ 0 f--. 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

23 24 25 26 
0 0 0 0 
0 0 0 0 

17500 10500 12250 12250 
800 480 560 560 

13200 7920 9240 9240 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 ,~, 0 -_._--"- 0 0 
0 0 0 0 
~~----

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

34 35 36 45 46 56 
0 0 0 0 0 0 
0 0 0 0 0 0 

10500 17500 17500 10500 10500 3500 
480 800 800 480 480 160 

7920 13200 13200 7920 7920 2640 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 -
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 

- 0 0 0 0 0 
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I MATRIKS 12 13 14 15 16 23 24 25 26 34 35 36 45 46 56 

lAB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ._---- --- . , 

i AD 13125 13125 14000 21875 21875 17500 10500 12250 12250 10500 17500 17500 10500 10500 3500 

AE SOO 600 640 1000 1000 800 480 560 560 480 800 800 480 480 160 

AF 9900 9900 10560 16500 16500 13200 7920 9240 9240 7920 13200 13200 7920 7920 2640 

BC 0 0 0 0 0 0 0 .- 0 0 0 0 0 0 0 0 

BO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

CF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

EF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

", 
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MATRIKT 
AS 
AC 
AD 
AE 
AF 
SC 
SO 
BE 
SF 
CD 
CE 
CF 
DE 
OF 
EF 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1275 
120 

2025 
0 
0 
0 

13 14 15 
0 0 0 
0 0' 0 
0 0: 0 
0 0: 0 
0 01 0 
0 0: 0 
0 01 0 
0 01 0 
0 O! 0 

1275 1360: 2125 
120 128 i 200 

2025 2160! 3375 
0 0: 0 
0 0' 0 
0 O' 0 

16 23 24 25 26 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

2125 1700 10_~ 1190 1190 1-----
200 160 112 112 

3375 2700 1620 1890 1890 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

34 35 36 45 46 56 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

1020 1700 1700 1020 1020 340 
96 160 160 96 96 32 

1620 2700 2700 1620 1620 540 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 JL L-_~ 0 _ _ 0 0 -.-.-
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· MATRIK M 12 13 14 15 16 23 24 25 26 34 35 36 45 46 56 
AS -1 -1 1 1 1 -1 -1 -1 -1 -1 1 1 -1 1 -1 
AC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -------" ----. 1----- f----"-
AD 1 1 -1 -1 -1 1 1 1 1 1 -1 -1 1 -1 1 
AE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
AF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
BC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• BD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
BE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• BF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
CF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

· DE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
EF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

---
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MATRIKK 
AB 
AC 
AD 

i AE 
I AF 
I BC 
i BD 

BE 
BF 

I CD _____ 
ICE 

CF 
DE 

I DF 
! EF 

12 
1 
1 
0 
1 
1 
1 
1 
1 
1 
1 \----
1 
1 
1 
1 
1 

13 14 
1 0 
1 1 
0 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

j----

1 1 
1 1 
1 1 
1 1 
1 1 

15 16 23 24 25 
0 0 1 1 1 
1 1 1 1 1 
1 1 0 0 0 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 j---.-1. f--'L f-----
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

26 34 35 36 45 46 56 
1 1 0 0 1 0 1 
1 1 1 1 1 1 1 
0 0 1 1 0 1 0 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 f-1 1 1 
1 1 1 

- -----'-- 1 1 1 f--- f--t-
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

'-. 
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Gambar 7.5 Matrik Bantu Perhitungan Model Restoran A 

---
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7.6.1 MODEL LINEAR RESTORAN A 

MIN= 
(1312S*YlI*Y24)+{1312S*Yll*Y34)+(14000*YlI*Y44)+{2187S*YII*YS 
4)+(2187S*Yll*Y64 )+(17S00*Y21*Y34)+(10S00*Y21*Y44)+(122S0*Y21* 
YS4)+(12250*Y21 *Y64)+(10500*Y31*Y44)+(17500*Y31 *Y54)+{17500*Y 
31 *Y64)+(10500*Y41 *Y54)+(10500*Y41 *Y64)+(3500*Y5 1 *Y64)+ 
(600*Yl1 *Y25)+{600*YII *Y35)+{640*YII *Y45)+{lOOO*YII*Y55)+{IOOO 
*YII*Y65)+{800*Y21 *Y35)+(480*Y21 *Y45)+(560*Y21 *Y55)+(560*Y21* 
Y65)+(480*Y31 *Y4S)+(800*Y31*Y55)+(800*Y31*Y65)+(480*Y41*YS5)+ 
(480*Y41*Y6S)+(l60*YSl*Y6S)+ 
(9900*Yll*Y26)+{9900*Yll*Y36)+(lOS60*Yll*Y46)+(16500*Yll*Y56) 
+(16500*YI 1 *Y66)+(13200*Y21 *Y36)+(7920*Y21*Y46)+(9240*Y21 * Y56 
)+(9240*Y21*Y66)+(7920*Y31*Y46)+(13200*Y31*Y56)+(13200*Y31*Y6 
6)+(7920*Y41 *Y56)+(7920*Y41*Y66)+(2640*Y51*Y66)+ 
(127S*Y13*Y24)+{127S*Y13*Y34)+(1360*Y13*Y44)+{2125*Y13*Y54)+(2 
125*Y13*Y64)+{1700*Y23*Y34)+(1020*Y23*Y44)+{1190*Y23*Y54)+(11 
9O*Y23*Y64 )+(1 020*Y33 *y 44 )+(1700*Y33*Y 54 )+{1700*Y33*Y64)+(1 02 
0*Y43*Y54)+(1020*Y43 *Y64)+(340*Y53 *Y64)+ 
(120*YI3*Y25)+(120*YI3*Y35)+(12S*YI3*Y45)+(200*YI3*Y55)+(200· 
Y13*Y65)+(160*Y23*Y3S)+(96*Y23*Y45)+(112*Y23*Y55)+(112*Y23*Y 
6S)+(96*Y33*Y45)+{160*Y33"Y55)+(I60*Y33*Y6S)+{96*Y43*Y55)+(96" 
Y43*Y65)+(32*Y53 "Y65)+ 
(2025*Y13*Y26)+{202S*YI3*Y36)+{2160*Y13*Y46)+{3375*YI3*YS6)+(3 
375*Y13 *Y66)+{2700*Y23 *Y36)+(1620*Y23*Y 46)+( 1890*Y23 "YS6)+( 18 
9O*Y23*Y66)+(1620*Y33*Y46)+(2700*Y33*YS6)+(2700*Y33*Y66)+(162 
O*Y 43*Y56)+(1620*Y 43 *Y66)+(540*Y53 *Y66)+ 

(1312S*Y21 *YI4)+{13125*Y31*Y14)+(14000"'Y41*YI4)+(2187S*Y5l*YI 
4)+(21875*/{61 *YI4)+(17S00*Y31*Y24)+(lOSOO*Y41*Y24)+(122S0*Y51* 
Y24)+(12250*Y61 *Y24)+(10500*Y41 *Y34)+{17500*Y5 1 *Y34)+{17500*Y 
61 *Y34)+(10500*Y5 1 *Y44)+(I0500*Y61 *Y44)+(3500*Y61 *Y54)+ 
(600*Y21*YIS)+{600*Y31 *YI5)+{640*Y41*YI5)+{1000*YSl*YI5)+(lOOO 
*Y61*YIS)+{800*Y31 *Y25)+(480*Y41*Y25)+(560*Y51 *Y25)+(S60 *Y61* 
Y25)+(480*Y41*Y3S)+{800*Y51*Y35)+(800*Y6l*Y35)+(480*YSl*Y4S)+ 
(480*Y61*Y 45)+(160*Y61*Y55)+ 
(9900*Y21 *YI6)+{9900*Y31 *YI6)+(10560*Y41 *YI6)+(16500*Y51 *YI6) 
+(16500*Y61 *Y16)+(13200*Y31 "'Y26)+{7920*Y4l *Y26)+(9240"'Y5l *Y 26 
)+(9240*Y61*Y26)+(7920*Y 41*Y36)+{13200*Y51*Y36)+(13200*Y61*Y3 
6)+(7920*Y51*Y46)+(7920*Y61*Y46)+(2640*Y61*Y56)+ 
(127S*Y23*Y14)+{1275*Y33*YI4)+(1360*Y43*Y14)+{2125*Y53*YI4)+(2 
125*Y63*YI4)+{1700*Y33*Y24)+(1020*Y43*Y24)+(II90*Y53*Y24 )+(11 
90* Y63*Y24 )+(1 020*Y 43*Y34 )+(1700*Y53*Y34 )+{1700*Y63*Y34)+(1 02 
O*Y53*Y44)+(1 020*Y63 *Y44)+(340*Y63*Y54)+ 
(120*Y23*YI5)+{120*Y33*YlS)+{128*Y43*Y15)+{200*Y53*YI5)+(200* 
Y63*YI5)+(160*Y33*Y25)+(96*Y43*Y2S)+(112*Y53*Y2S)+(l12*Y63*Y 
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2S)+{96*Y43*Y3S)+{160*YS3*Y3S)+{I60*Y63*Y3S)+(96*YS3*Y4S}+(96* 
Y63*Y4S}+(32*Y63*YSS)+ 
(202S*Y23*YI6)+{202S*Y33*Y16)+{2160*Y43*YI6)+(337S*YS3*Y16)+{3 
37S*Y63*YI6)+(2700*Y33*Y26)+(1620*Y43*Y26)+(1890*YS3*Y26}+(18 
9O*Y63*Y26}+(1620*Y43*Y36)+(2700*YS3*Y36}+(2700*Y63*Y36)+(162 
O*YS3*Y46)+(l 620*Y63 *Y46)+(S40*Y63*YS6); 

Xll+X12+X13+X14+XlS+X16+X17+XI8+X19+XllO+XlXll+XIXI2+X 
lXI3+XlXI4+XIX15=1; 
X21 +X22 +X23 +X24 +X2S +X26 +X27 +X28 +X29 +X2XIO +X2Xll 
+X2XI2 +X2X13 +X2X14 +X2XlS =1; 
X31+X32+X33+X34+X3S+X36+X37+X38+X39+X3XIO+X3Xll 
+X3X12 +X3X13 +X3X14 +X3XlS =1; 
X41 +X42 +X43 +X44 +X4S +X46 +X47 +X48 +X49 +X4XI0+X4Xll 
+X4X12 +X4X13 +X4X14 +X4XlS =1; 
XSI + XS2 ., XS3 + XS4 + XSS + XS6 + XS7 + XS8 + XS9 + XSXl 0+ XSXll 
+XSX12 +:ksX13 +XSX14 +XSXlS =1; 
X61 +X62 +X63 +X64 +X6S +X66 +X67 +X68 +X69 +X6X 1O+X6X 1 1 
+X6X12 +X6X13 +X6X14 +X6XlS =1; 
X7l +xn +X73 +X74 +X75 +X76 +X77 +X78 +X79 +X7XlO+X7Xll 
+X7X12 +X7X13 +X7X14 +X7XlS =1; 
X81 +X82 +X83 +X84 +X8S +X86 +X87 +X88 +X89 +X8XlO+X8Xll 
+X8X12 +X8X13 +X8X14 +X8XlS =1; 
X91 +X92 +X93 +X94 +X9S +X96 +X97 +X98 +X99 +X9XlO+X9Xl1 
+X9X12 +X9X13 +X9X14 +X9XlS =1; 
XlOXI +XlOX2 +XlOX3 +XlOX4 +XlOXS +XlOX6 +XlOX7 +XlOX8 
+XlOX9 +XlOXlO +XlOXll +XlOX12 +XIOX13 +XlOXI4 +XlOXlS =1; 
XllXl +XllX2 +XIlX3 +XllX4 +XllXS +XIlX6 +XllX7 +XIlX8 
+XIIX9 +XllXlO +XIlXll +XIIXI2 +XllX13 +XIIX14 +XIIXlS =1; 
X12Xl +XI2X2 +X12X3 +X12X4 +XI2XS +X12X6 +X12X7 +X12X8 
+X12X9 +XI2XI0 +XI2Xll +X12X12 +XI2X13 +X12X14 +XI2XIS =1; 
X13Xl +X13X2 +X13X3 +X13X4 +X13XS +X13X6 +X13X7 +X13X8 
+X13X9 +XI3XlO +XI3Xll +X13X12 +XI3X13 +X13XI4 +X13XlS =1; 
Xl4Xl +XI4X2 +X14X3 +X14X4 +X14XS +X14X6 +X14X7 +X14X8 
+X14X9 +X14XIO +X14XIl +X14X12 +X14X13 +X14X14 +X14X15 =1; 
XISXI +XISX2 +XISX3 +XISX4 +XISXS +XlSX6 +XISX7 +X15X8 
+XlSX9 +XlSXlO +X1SXll +X1SX12 +XlSX13 +X1SX14 +XlSXlS =1; 
XII +X2l+X31 +X4l+XSl+X61 +X71 +X81 +X91 +XlOXI +XIlXl +XI2Xl+ 
X13Xl +XI4Xl+XlSX1=1; 
XI2+X22+X32+X42+X52+X62+X72+X82+X92+XI0X2+XIIX2+X12X2+ 
XI3X2+X14X2+XlSX2=I; 
X13+X23+X33+X43+XS3+X63+X73+X83+X93+XI0X3+XIIX3+XI2X3+ 
X13X3+X14X3+XlSX3=1; 
X14+X24+X34+X44+X54+X64+X74+X84+X94+XIOX4+XIIX4+XI2X4+ 
X13X4+X14X4+XlSX4=1; 
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XI5+X25+X35+X45+X55+X65+X75+X85+X95+XIOX5+XIIX5+XI2X5+ 
X13X5+XI4X5+XI5X5o=1; 
XI6+X26+X36+X46+X56+X66+X76+X86+X96+XIOX6+XIIX6+XI2X6+ 
X 13X6+ XI4X6+XI5X6o=1; 
XI7+X27+X37+X47+X57+X67+X77+X87+X97+XlOX7+XIIX7+X12X7+ 
X13X7+Xli.X7+XI5X7=1; 
XI8+X28+X38+X48+X58+X68+X78+X88+X98+XIOX8+XIIX8+XI2X8+ 
XI3X8+XI4X8+XI5X8=1; 
X19+X29+X39+X49+X59+X69+X79+X89+X99+XIOX9+XIIX9+XI2X9+ 
X13X9+X14X9+X15X9=1; 
Xl Xl O+X2Xl O+X3XIO+X4Xl O+X5XIO+X6XIO+X7XIO+X8XIO+X9XlO+ 
XlOXIO+XIIXIO+X12XIO+X13XIO+X14XIO+X15XlOo=1; 
XIXll+X2Xll+X3Xll+X4Xll+X5Xll+X6Xll+X7Xll+X8Xll+X9Xll+ 
XlOXIl+XIIXll+X12Xll+X13Xl1+X14Xl1+XI5Xll=1; 
Xl X12+ X2X12+ X3X12+ X4X12+ X5X12+ X6X12+ X7X12+ X8X12+ X9XI2+ 
XIOXI2+XIIXI2+X12XI2+X13X12+X14XI2+X15X12=1; 
Xl Xl 3+X2XI3+X3X13+X4Xl 3+X5X13+X6XI3+X7XIJ+X8XI 3+X9X13+ 
XIOXI3+XIIXI3+XI2X13+XI3XI3+XI4X13+XI5X13=I; 
XIXI4+X2XI4+X3XI4+X4X14+X5XI4+X6XI4+X7XI4+X8XI4+X9XI4+ 
XlOXI4+XIIXI4+XI2XI4+XI3XI4+XI4XI4+XI5X14=1; 
XIX15+X2X15+X3X15+X4XI5+X5XI5+X6X15+X7XI5+X8XI5+X9XI5+ 
XlOX15+XIIX15+X12X15+X13X15+XI4X15-'-X15X15=1; 
Yll +YI2+YI3+YI4+YI5+YI6=1; 
Y2l+Y22+Y23+Y24+Y25+Y26=1; 
Y3l+Y32+Y33+Y34+Y35+Y36=1; 
Y41-'-Y42+Y43+Y44+Y45+Y46=1; 
Y51+Y52+Y53+Y54+Y55+Y56=1; 
Y61+Y62+Y63+Y64+Y65+Y66=1; 
Yll+Y21+Y31+Y41+Y51+Y61=1; 
YI2+Y22+Y32+Y42+Y52+Y62=1; 
Y13+Y23+Y33+Y43+Y53+Y63=1; 
YI4+Y24+Y34+Y44+Y54+Y64=1; 
YI5+Y25+Y35+Y45+Y55+Y65=1; 
YI6+Y26+Y36+Y46+Y56+Y66=1; 
Xll+XI2+XI3+XI4+XI5+X2I+X22+X23+X24+X25+X3I+X32+X33+X34 
+X35+X41+X42+X43+X44+X45+X51+X52+X53+X54+X55-4*Yll=1; 
XII +X16+X17+X18+X19+X21 +X26+X27+X28+X29+X31+X36+X37+X38 
+X39+X41+X46+X47+X48+X49+X51+X56+X57+X58+X59-4*Y21=1-
XI2+X16+XIXlO+XIXII+XIX12+X22+X26+X2XlO+X2Xll+X2X12+X3 
2+X36+X3XIO+X3XII +X3XI2+X42+X46+X4XlO+X4Xll +X4XI2+X52+ 
X56+X5XIO+X5XI1+X5X12-4*Y31=1; 
X13+XI7+XIXIO+XIX13+XIXI4+X23+X27+X2XIO+X2X13+X2XI4+X3 
3+X37+X3XIO+X3X13+X3XI4+X43+X47+X4XIO+X4XI3+X4X14+X53+ 
X57+X5XIO+X5X13+X5XI4-4*Y41=1; 
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XI4+XI8+ XIXII +XIX13+ XIXI5+X24+X28+X2XII +X2X13+X2X15-1-X3 
4+X38+X3Xll+X3X13+X3X15+X44+X48+X4Xll+X4X13+X4X15+X54+ 
X58+X5Xll +X5X13+X5X15-4*Y51=1; 
X15+X19+XIX12+XIX14+XIX15+X25+X29+X2X12+X2X14+X2X15+X3 
5+X39+X3X12+X3X14+X3X15+X45+X49+X4X12+X4X14+X4X15+X55+ 
X59+ X5X12+X5XI4+X5XI5-4*Y61 =1; 
XIl+XI2+X13+X14+XI5+X6I+X62+X63+X64+X65+X71+X72+X73+X74 
+X75+X81+X82+X83+X84+X85+X9I+X92+X93+X94+X95-4*YI2=I; 
XII +X16+XI7+XI8+XI9+X61 +X66+X67+X68+X69+X71+X76+X77+X78 
+X79+X8I+X86+X87+X88+X89+X9I+X96+X97+X98+X99-4*Y22=1; 
X12+X16+XIXIO+XIXll +XIX12+X62+X66+X6XIO+X6Xll +X6X12+X7 
2+X76+X7XlO+X7Xll +X7X12+X82+X86+X8XIO+X8Xll +X8XI 2+X92+ 
X96+ X9XlO+ X9Xll + X9X12-4 *Y32=1; 
X13+X17+XIXIO+XIX13+XIX14+X63+X67+X6XIO+X6XI3+X6X14+X7 
3+X77+X7XIO+X7X13+X7X14+X83+X87+X8XIO+X8XI3+X8X14+X93+ 
X97+X9XIO+X9X13+X9X14-4*Y42=1; 
XI4+X18+XIXIl +XIX13+XIX15+X64+X68+X6Xll +X6X13+X6XI5+X7 
4+ X78+ X7Xll + X7X13+ X7X15+ X84+ X88+ X8Xll + X8X13+ X8X15+ X94+ 
X98+X9Xll +X9X13+X9X15-4*Y52=1; 
Xl 5+X19+XIXI2+XIXI4+XIX15+X65+X69+X6Xl2+X6X14+X6X15+X7 
5+X79+X7X12+X7X14+X7X15+X85+X89+X8X12+X8X14+X8X15+X9:i+ 
X99+ X9X12+ X9X14+ X9XI5-4 *Y62=1 ; 
X2I+X22+X23+X24+X25+X61+X62+X63+X64+X65+XIOXI+XI0X2+XI 
OX3+XlOX4+XIOX5+XIIXI +XIIX2+XIIX3+XIIX4+XIIX5+XI2XI+XI 
2X2+X12X3+X12X4+XI2X5-4*Y13=I; 
X21+X26+X27+X28+X29+X61+X66+X67+X68+X69+XIOX1+XlOX6+XI 
OX7+XlOX8+XlOX9+XIIXI +XIIX6+XIIX7+XIIX8+XIIX9+XI2XI +XI 
2X6+XI2X7+X12X8+XI2X9-4*Y23=I; 
X22+X26+X2XIO+X2Xll+X2X12+X62+X66+X6XlO+X6X11+X6X12+Xl 
0X2+XlOX6+XlOXIO+XlOXII+XlOXI2+XIIX2+XIIX6+XIIXlO+XIIX 
11 +XIIXI2+X12X2+X12X6+XI2XlO+X12XIl+XI2XI2-4*Y33=I; 
X23+X27+X2XI O+X2X 13 +X2X 14+X63+X67+X6XI O+X6X 13 +X6X I 4+X 1 
OX3+XIOX7+XIOXIO+XIOX13+XlOXI4+XIIX3+XIIX7+XIIXlO+XIIX 
13+XIIXI4+XI2X3+XI2X7+XI2XIO+XI2X13+XI2XI4-4*Y43=I; 
X24+X28+X2XII +X2X13+X2XI5+X64+X68+ X6XII + X6X13+X6XI5+Xl 
OX4+XlOX8+XlOXI1+XIOX13+XlOX15+XIIX4+XIIX8+XIIXII+XIIX 
13+XIIXI5+XI2X4+XI2X8+XI2XII+X12X13+XI2XI5-4*Y53=I" 
X25+X29+X2X12+X2X14+X2X15+X65+X69+X6X12+X6X14+X6X15+Xl 
OX5+XlOX9+XlOX12+XIOXI4+XIOX15+XIIX5+XIIX9+XIIX12+XIIX 
14+XIIXI5+XI2X5+XI2X9+X12XI2+XI2XI4+XI2XI5-4*Y63=1" 
X31+X32+X33+X34+X35+X71+X72+X73+X74+X75+XIOXI+XI0X2+XI 
OX3+ Xl OX4+ XIOX5+ X13Xl + X13X2+ X13X3+ X13X4+ X13X5+ X14XI + Xl 
4X2+XI4X3+X14X4+X14X5-4*YI4=1" , 
X31+X36+X37+X38+X39+X71+X76+X77+X78+X79+XlOXI+XIOX6+Xl 
OX7+XIOX8+XIOX9+X13Xl+X13X6+XI3X7+X13X8+X13X9+X14Xl+Xl 
4X6+XI4X7+X14X8+XI4X9-4*Y24=I" , 
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X32+X36+X3XIO+X3XII+X3XI2+X72+X76+X7XIO+X7XII+X7XI2+XI 
OX2+XI OX6+XIOXIO+XIOXll +XIOX12+X13X2+ XI3X6+X13XIO+ Xl3X 
11 +X13XI2+XI4X2+XI4X6+X14XlO+XI4Xll +X14XI2-4*Y34=1; 
X33+X37+X3XIO+X3XI3+X3XI4+X73+X77+X7XIO+X7X13+X7XI4+XI 
0X3+XIOX7+XlOXIO+XIOXI3+XIOXI4+XI3X3+XI3X7+X13XIO+XI3X 
13+XI3XI4+XI4X3+XI4X7+XI4XIO+XI4XI3+XI4XI4-4*Y44=I; 
X34+X38+X3XII +X3X13+X3XI5+X74+X78+X7Xll +X7X13+X7XI5+Xl 
OX4+XlOX8+XlOXI 1 + XlOX13+ XlOXI5+ X13X4+ X13X8+ X13XI 1 + X13X 
13+X13XI5+XI4X4+XI4X8+XI4XIl+XI4X13+XI4X15-4*Y54=1; 
X35+X39+X3XI2+X3X14+X3X15+X75+X79+X7X12+X7X14+X7X15+Xl 
OX5+XIOX9+XIOXI2+XIOXI4+XIOXI5+XI3X5+XI3X9+XI3XI2+XI3X 
14+X13XI5+XI4X5+XI4X9+XI4XI2+XI4X14+XI4XI5-4*Y64=I; 
X41 +X42+X43+X44+X45+X81 +X82+X83+X84+X85+XIIXI +XIIX2+XI 
lX3+ XII X4+ XII X5+ X13Xl + X13X2+ X13X3+ X13X4+ X13X5+ Xl5Xl + Xl 
5X2+ X15X3+ X15X4+ X15X5-4 *Y15= 1; 
X41+X46+X47+X48+X49+X81 +X86+X87+X88+X89+XIIXl +XIIX6+Xl 
IX7+XIIX8+XIIX9+X13XI+X13X6+X13X7+X13X8+X13X9+X15Xl+Xl 
5X6+X15X7+X15X8+X15X9-4*Y25=1 ; 
X42+X46+X4XIO+X4Xl I+X4X12+X82+X86+X8XIO+X8Xl 1 +X8X12+XI 
IX2+XIIX6+XIIXIO+XIIXII +XIIX12+X13X2+X13X6+X13XlO+X13X 
11 +X13XI2+XI5X2+XI5X6+X15Xl 0+XI5Xl1+XI5XI2-4*Y35=1; 
X43+X47+X4XIO+X4XI3+X4XI4+X83+X87+X8XIO+X8XI3+X8XI4+XI 
IX3+XIIX7+XIIXIO+XIIX13+XIIX14+X13X3+X13X7+X13XlO+X13X 
13+X13X14+X15X3+XI5X7+X15XIO+X15XI3+XI5XI4-4*Y45=1; 
X44+X48+X4Xll +X4X13+X4XI5+X84+X88+X8XI1+X8X13+X8X15+Xl 
lX4+ XIIX8+ XII XII + XII X13+ XII X15+ X13X4+ X13X8+ X13XII + X13X 
13+XI3XI5+XI5X4+XI5X8+XI5XII+XI5X13+X15X15-4*Y55=I; 
X45+X49+X4X12+X4X14+X4X15+X85+X89+X8X12+X8XI4+X8X15+XI 
lX5+XllX9+XllX12+XllX14+XllX15+X13X5+X13X9+X13X12+X13X 
14+X13X15+X15X5+X15X9+X15X12+X15X14+X15X15-4*Y65=1; 
X51+X52+X53+X54+X55+X91+X92+X93+X94+X95+X12Xl+X12X2+Xl 
2X3+X12X4+X12X5+X14XI+XI4X2+X14X3+X14X4+XI4X5+X15Xl+XI 
5X2+X15X3+X15X4+X15X5-4*Y16=1; 
X51+X56+X57+X58+X59+X91+X96+X97+X98+X99+X12XI+X12X6+Xl 
2X7+X12X8+X12X9+X14Xl +X14X6+X14X7+X14X8+XI4X9+XI5XI + Xl 
5X6+XI5X7+XI5X8+XI5X9-4*Y26=I; 
X52+X56+X5XlO+X5XII+X5XI2+X92+X96+X9XIO+X9XII+X9X12+Xl 
2X2+X12X6+X12XIO+X12Xll+X12X12+XI4X2+X14X6+X14X10+X14X 
11+ X14X12+ X15X2+ X15X6+ X15Xl 0+ X15Xl1+ X15X12-4 *Y36=1' 
X53+X57+X5XIO+X5X13+X5X14+X93+X97+X9XIO+X9X13+X9){]4+Xl 
2X3+X12X7+XI2XIO+X12X13+X12X14+X14X3+X14X7+X14XIO+XI4X 
13+XI4XI4+XI5X3+XI5X7+XI5XIO+X15X13+XI5XI4-4*Y46""1' 
X54+ X58+ X5Xll + X5X13+ X5X15+ X94+ X98+ X9XII + X9X13+ X9)U5+ Xl 
2X4+X12X8+X12Xll +XI2X13+XI2XI5+X14X4+X14X8+X14Xll +X14X 
13+X14X15+X15X4+X15X8+X15Xll+X15X13+X15X15-4*Y56=1' • 
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X55+X59+X5XI2+X5XI4+X5XI5+X95+X99+X9XI2+X9Xl4+X9Xl5+Xl 
2X5+Xl2X9+Xl2XI2+XI2XI4+XI2XI5+XI4X5+XI4X9+XI4Xl2+XI4X 
14+ X14X15+ X15X5+ X15X9+ XI5XI2+XI5XI4+ Xl5X 15-4 "Y66=I; 
Y21=O; 
Y31=O; 
Y41=O; 
Y51=O; 
Y61=O; 
Y23=O; 
Y43=O; 
Y53=O; 
X31=O; 
X32=O; 
X13=O; 
X14=O; 
X15=O; 
X36=O; 
X37=O; 
X38=O; 
X39=O; 
X3XlO=O; 
XIXll=O; 
XIXI2=O; 
X3X13=O; 
XIXI4=O; 
X3X15=O; 
@BIN (XII); 
@BIN (XI2); 
@BIN(Xl3); 
@BIN (XI4); 
@BIN(XI5); 
@BIN(Xl6); 
@BIN(XI7); 
@BIN(XI8); 
@BIN (XI9); 
@BIN (XIXlO); 
@BIN(XIXIl); 
@BIN (XIXI2); 
@BIN (XIXl3); 
@BIN (XlXI4); 
@BIN (XI~l5); 
@BIN(X2n; 
@BIN(X22); 
@BIN(X23); 
@BIN(X24); 
@BIN(X25); 

@BIN(X26); 
@BIN(X27); 
@8IN(X28); 
@BIN(X29); 
@BIN (X2XlO); 
@BIN (X2Xll); 
@BIN (X2XI2); 
@BIN (X2X13); 
@BIN (X2XI4); 
@BIN (X2XI5); 
@BIN (X31); 
@BIN(X32); 
@BIN(X33); 
@BIN(X34); 
@BIN(X35); 
@BIN(X36); 
@BIN (X37); 
@BIN(X38); 
@BIN(X39); 
@BIN (X3XIO); 
@BIN (X3Xll); 
@BIN (X3X12); 
@BIN (X3Xl3); 
@BIN (X3X14); 
@BIN (X3X15); 
@BIN(X41); 
@BIN(X42); 
@BIN(X43); 
@BIN(X44); 
@BIN(X45); 
@BIN (X46); 
@BIN(X47); 
@BIN(X48); 
@BIN (X49); 
@BIN (X4XIO); 
@BIN (X4Xll); 
@BIN (X4X12); 
@BIN (X4X13); 
@BIN (X4X14); 
@BIN (X4X15); 
@BIN (XSl); 
@BIN(X52); 
@BIN (XS3); 

@BIN (X54); 
@BIN(XS5); 
@BIN(X56); 
@BIN (X57); . 
@BIN(X58); 
@BIN(X59); 
@BIN (X5XIO); 
@BIN (X5Xll); 
@BIN (X5X12); 
@BIN (XSXl3); 
@BIN (X5X14); 
@BIN (X5X15); 
@BIN(X61); 
@BIN(X62); 
@BIN(X63); 
@BIN(X64); 
@BIN(X65); 
@BIN(X66); 
@BIN (X67); 
@BIN(X68); 
@BIN(X69); 
@BIN (X6XlO); 
@BIN (X6Xll); 
@BIN (X6X12); 
@BIN (X6X13); 
@BIN (X6X14); 
@BIN (X6X15); 
@BIN(X7l); 
@BIN(X72); 
@BIN(X73); 
@BIN(X74); 
@BIN(X75); 
@BIN (X76); 
@BIN(X77); 
@BIN(X78); 
@BIN(X79); 
@BIN (X7XlO); 
@BIN (X7Xll); 
@BIN (X7X12); 
@BIN (X7Xl3); 
@BIN (X7X14); 
@BIN (X7X15); 
@BIN(X81); 



@BIN(X82); 
@BIN(X83); 
@BIN (X84); 
@BlN(X85); 
@BIN (X86); 
@BIN(X87); 
@BlN(X88); 
@BIN(X89); 
@BIN (X8XlO); 
@BlN (X8XII); 
@BIN (X8XI2); 
@BIN (X8X13); 
@BIN (X8X14); 
@BIN (X8XI5); 
@BIN (X91); 
@BIN (X92); 
@BIN(X93); 
@BIN(X94); 
@BIN(X95); 
@BIN(X96); 
@BIN(X97); 
@BlN(X98); 
@BIN(X99); 
@BIN (X9XlO); 
@BIN (X9XII); 
@BIN (X9XI2); 
@BIN (X9X13); 
@BIN (X9XI4); 
@BIN (X9XI5); 
@BIN (Xl (!,XI); 
@BIN (XlOX2); 
@BIN (XlOX3); 
@BIN (XlOX4); 
@BIN (XlOX5); 
@BlN (XlOX6); 
@BIN (XlOX7); 
@BIN (XIOX8); 
@BlN (XlOX9); 
@BIN (XlOXlO); 
@BIN (XlOXII); 
@BIN (XlOXI2); 
@BlN(XIOX13); 
@BIN (XlOXI4); 
@BlN (XlOX15); 
@BIN (XllX1); 
@BIN (XIIX2); 

@BIN (XIIX3); 
@BIN (XIIX4); 
@BIN (XIIX5); 
@BIN (XI IX6); 
@BIN (XIIX7); 
@BIN (XIIX8); 
@BIN (XIIX9); 
@BIN (XIIXlO); 
@BIN (XIIXII); 
@BIN (XIIX12); 
@BIN (XllX13); 
@BIN (XllXI4); 
@BIN (XIIX15); 
@BIN (XI2Xl); 
@BlN (XI2X2); 
@BIN (XI2X3); 
@BIN (XI2X4); 
@BIN (X12X5); 
@BIN (X12X6); 
@BIN (X12X7); 
@BIN (XI2X8); 
@BlN (XI2X9); 
@BIN (X12XlO); 
@BIN (XI2XII); 
@BIN (XI2X12); 
@BIN (X12X13); 
@BIN (XI2XI4); 
@BIN (XI2XI5); 
@BIN (X13Xl); 
@BIN (X13X2); 
@BIN (X13X3); 
@BIN (X13X4); 
@BIN (X13X5); 
@BIN (X13X6); 
@BlN (X13X7); 
@BIN (X13X8); 
@BIN (X13X9); 
@BlN (XI3XlO); 
@BIN (XI 3Xll); 
@BIN (XI3XI2); 
@BIN (X13X13); 
@BIN (XI3XI4); 
@BIN (XI3XI5); 
@BIN (XI4Xl); 
@BIN (XI4X2); 
@BIN (XI4X3); 
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@BIN (XI4X4); 
@BIN (XI4X5); 
@BIN (XI4X6); 
@BIN (XI4X7); 
@BIN (XI4X8); 
@BIN (XI4X9); 
@BIN (XI4XlO); 
@BIN (XI4XII); 
@BIN (XI4XI2); 
@BIN (XI4X13); 
@RlN (X14XI4); 
@BIN (X14X15); 
@BIN (X15Xl); 
@BIN (X15X2); 
@BIN (XISX3); 
@BIN (XI5X4); 
@BIN (X1SX5); 
@BIN (X15X6); 
@BIN (XlSX7); 
@BIN (X1SX8); 
@BIN (XlSX9); 
@BIN (XlSXlO); 
@BIN (XlSXII); 
@BIN (XISX12); 
@BIN(X15X13); 
@BIN(XlSXI4); 
@BIN (XlSX1S); 
@BIN(YII); 
@BIN(Y12); 
@BIN(Y13); 
@BIN(YI4); 
@BIN(YI5); 
@BlN(YI6); 
@BIN(Y2I); 
@BIN (Y22); 
@BIN (Y23); 
@BIN(Y24); 
@BIN(Y2S); 
@BIN(Y26); 
@BlN(Y31); 
@BIN(Y32); 
@BIN(Y33); 
@BIN (Y34); 
@BIN(Y35); 
@BIN (Y36); 
@BIN (Y41); 



@BIN(Y42); @BIN (Y52); @BIN (Y62); 
@BIN(Y43); @BIN (Y53); @BIN (Y63); 
@BIN (Y44); @BIN (Y54); @BIN(Y64); 
@BIN(Y45); @BIN(Y55); @B1N (Y65); 
@BIN (Y46); @BIN (Y56); @BIN (Y66); 
@BIN(Y51); @BIN (Y61); END 

7.6.2 HASIL LINGO RESTORAN A 

Local optimal ~olution found at iteration: 94 
Objective value: 27842.00 

Variable Value Reduced Cost 
¥II 1. 000000 0.000000 
Y24 0.000000 0.000000 
Y34 0.000000 48.00001 
Y44 1.000000 0.000000 
Y54 0.000000 6851.000 
Y64 0.000000 6807.000 
Y21 0.000000 0.000000 
Y31 0.000000 0.000000 
Y41 0.000000 0.000000 
Y51 0.000000 0.000000 
Y25 0.000000 0.000000 
Y35 0.000000 O.oooooe 
Y45 0.000000 0.000000 
Y55 1.000000 0.000000 
Y65 0.000000 240.0000 
Y26 1.000000 0.000000 
Y36 0.000000 348.0000 
Y46. 0.000000 0.000000 
YS6 0.000000 4516.000 
Y66 0.000000 4272.000 
¥I3 0.000000 12857.00 
Y23 0.000000 0.000000 
Y33 0.000000 913.9997 
Y43 0.000000 0.000000 
Y53 0.000000 0.000000 
¥I4 0.000000 0.000000 
Y6I 0.000000 0.000000 
¥I5 0.000000 0.000000 
¥I6 0.000000 3775.000 
Y63 1.000000 0.000000 
Xll 0.000000 12.00000 
X12 1.000000 0.000000 
X13 0.000000 0.000000 
X14 0.000000 0.000000 
XIS 0.000000 0.000000 
X16 0.000000 68.00001 
Xq 0.000000 74.00000 
X18 0.000000 0.000000 
X19 0.000000 74.00000 

X110 0.000000 0.000000 
XIXl1 0.000000 0.000000 
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XIX12 0.000000 0.000000 
XIX13 0.000000 176.2500 
XIX14 0.000000 0.000000 
XIX15 0.000000 182.2500 

X21 0.000000 0.000000 
X22 0.000000 0.000000 
X23 0.000000 12.00000 
X24 0.000000 0.000000 
X25 1.000000 0.000000 
X26 0.000000 3115.500 
X27 0.000000 3115.500 
X28 0.000000 3115.500 
X29 0.000000 3115.500 

X2XI0 0.000000 3219.000 
X2Xll 0.000000 3231.000 
X2X12 0.000000 3219.000 
X2X13 0.000000 3297.750 
X2X14 0.000000 3291. 750 
X2XJ.5 0.000000 3303.750 

X31 0.000000 0.000000 
X32 0.000000 0.000000 
X33 1.000000 0.000000 
X34 0.000000 0.000000 
X35 0.000000 0.000000 
X36 0.000000 0.000000 
X37 0.000000 0.000000 
X38 0.000000 0.000000 
X39 0.000000 0.000000 

X3XI0 0.000000 0.000000 
X3X11 0.000000 3334.500 
X3X12 0.000000 3322.500 
X3X13 0.000000 0.000000 
X3X14 0.000000 3462.000 
X3X15 0.000000 0.000000 

X41 0.000000 0.000000 
X42 0.000000 0.000000 
X43 0.000000 12.00000 
X44 1.000000 0.000000 
X45 0.000000 5.999991 
X46 0.000000 196.0000 
X47 0.000000 196.0000 
X48 0.000000 196.0000 
X49 0.000000 202.0000 

X4XI0 0.000000 299.5000 
X4Xll 0.000000 311. 5000 
X4X12 0.000000 305.5000 
X4X13 0.000000 378.2500 
X4X14 0.000000 378.2500 
X4X15 0.000000 390.2500 

X51 1. 000000 -103.5000 
X52 0.000000 0.000000 
X53 0.000000 0.000000 
X54 0.000000 0.000000 
X55 0.000000 0.000000 
X56 0.000000 3115.500 
X57 0.000000 3103.500 



-45 

X5S 0.000000 3115.500 
X59 0.000000 3115.500 

X5X10 0.000000 3310.S00 
X5Xll 0.000000 3334.500 
X5X12 0.000000 3322.500 
X5X13 0.000000 3389.2S0 
XSX14 0.000000 3383.250 
X5X15 0.000000 3407.250 

X61 0.000000 3S16.7S0 
X62 0.000000 3297.750 
X63 0.000000 3249.000 
X64 0.000000 31S1. 000 
X65 0.000000 322S.000 
X66 0.000000 250.2500 
X67 0.000000 189.S000 
X68 0.000000 103.5000 
X69 0.000000 177.5000 

X6X10 0.000000 74.00000 
X6Xll 0.000000 0.000000 
X6X12 1. 000000 62.00000 
X6X13 0.000000 5.999991 
X6X14 0.001)000 74.00000 
X6X15 0.000000 0.000000 

X71 0.000000 3231. 000 
X72 0.000000 3115. SOD 
X73 0.000000 3133.500 
X74 0.000000 3047. SOD 
X75 0.000000 3121.500 
X76 0.000000 68.00001 
X77 0.000000 74.00000 
X78 0.000000 0.000000 
X79 0.000000 74.00000 

X7X10 1.000000 62.00000 
X7Xl1 0.000000 0.000000 
X7X12 0.000000 62.00000 
X7X13 0.000000 72.74997 
X7X14 0.000000 140.7500 
X7X15 0.000000 78.74998 

X81 0.000000 6430.250 
X82 0.000000 6211. 250 
X83 0.000000 6162.500 
X84 0.000000 6064.500 
X85 0.000000 6144.500 
X86 0.000000 244.2500 
X87 0.000000 183.5000 
X8S 0.000000 97.49999 
X89 0.000000 177.5000 

X8X10 0.000000 68.00001 
XSX11 1. 000000 -5.999991 
X8X12 0.000000 62.00000 
XBX13 0.000000 0.000000 
X8X14 0.000000 74.00000 
X8X15 0.000000 0.000000 

X9l 0.000000 3309.750 
X92 0.000000 3194.250 
X93 0.000000 3133.500 
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X91 0.000000 3047.500 
X95 0.000000 3121. 500 
X96 1. 000000 146.7500 
X97 0.000000 74.00000 
X98 0.000000 0.000000 
X99 0.000000 74.00000 

X9XI0 0.000000 62.00000 
X9Xl1 0.000000 0.000000 
X9X12 0.000000 62.00000 
X9X13 0.000000 -6.000009 
X9X14 0.000000 62.00000 
X9X15 0.000000 0.000000 
XIOXI 0.000000 103.5000 
X10X2 0.000000 0.000000 
XI0X3 0.000000 12.00000 
XIOX4 0.000000 0.000000 
XI0X5 0.000000 0.000000 
X10X6 0.000000 0.000000 
X10X7 0.000000 0.000000 
XIOX8 0.000000 0.000000 
X10X9 0.000000 0.000000 

X10X10 0.000000 O.oonooo 
X10Xl1 0.000000 12.00000 
XI0X12 0.000000 0.000000 
XI0X13 0.000000 78.74998 
XI0X14 1.000000 72.74999 
XIOX15 0.000000 84.74999 

Xl1XI 0.000000 3296.750 
XllX2 0.000000 3089.750 
XllX3 0.000000 3035.000 
Xl1X4 0.000000 3011. 000 
XllX5 0.000000 3017.000 
XllX6 0.000000 170.2500 
Xl1X7 0.000000 103.5000 
XllX8 0.000000 91. 49998 
XllX9 0.000000 97.49998 

X11XIO 0.000000 0.000000 
Xllxll 0.000000 0.000000 
XllX12 0.000000 -6.000009 
XIIX13 0.000000 0.000000 
XllX14 0.000000 0.000000 
XllX15 1.000000 0.000000 

Xl2X1 0.000000 182.2500 
X12X2 0.000000 78.74998 
X12X3 0.000000 12.00000 
X12X4 0.000000 0.000000 
X12X5 0.000000 0.000000 
X12X6 0.000000 78.74998 
X12X7 0.000000 0.000000 
X12X8 0.000000 0.000000 
X12X9 1. 000000 0.000000 

X12XI0 0.000000 0.000000 
X12Xll 0.000000 12.00000 
X12X12 0.000000 0.000000 
X12X13 0.000000 0.000000 
X12X14 0.000000 -5.999991 



, X12X15 0.000000 6.000009 
f X13Xl 0.000000 3023.000 

X13X2 0.000000 2919.500 
X13X3 0.000000 2931. 500 
X13X4 0.000000 2919.500 
X13X5 0.000000 2925.500 
X13X6 0.000000 0.000000 
X13X7 0.000000 0.000000 
X13X8 0.000000 0.000000 
X13X9 0.000000 5.999991 

X13XI0 0.000000 0.000000 
X13xl1 0.000000 12.00000 
X1.1X12 0.000000 5.999991 
X13X13 1. 000000 78.74998 
X13X14 0.000000 78.74998 
X13XI5 0.000000 90.74998 

X14X1 0.000000 0.000000 
X14X2 0.000000 0.000000 
X14X3 0.000000 0.000000 
X14X4 0.000000 0.000000 
X14X5 0.000000 0.000000 
X14X6 0.000000 0.000000 
X14X7 1.000000 -12.00000 
X14X8 0.000000 0.000000 
X14X9 0.000000 0.000000 

X14XI0 0.000000 91.49998 
X14Xll 0.000000 115.5000 
X14X12 0.000000 103.5000 
X14X13 0.000000 170.2500 
X14X14 0.000000 164.2500 
X14X15 0.000000 188.2500 

X15X1 0.000000 3101.750 
X15X2 0.000000 2998.250 
X15X3 0.000000 2931. 500 
X15X4 0.000000 2919.500 
X15X5 0.000000 2925.500 
X15X6 0.000000 78.74998 
X15X7 0.000000 0.000000 
X15X8 1.000000 0.000000 
X15X9 0.000000 5.999991 

X15XIO 0.000000 0.000000 
X15Xll 0.000000 12.00000 
X15X12 0.000000 5.999991 
X15X13 0.000000 0.000000 
X15X14 0.000000 0.000000 
X15X15 0.000000 12.00000 

XIXIO 0.000000 165.5000 
Yl2 0.000000 0.000000 
Y22 0.000000 0.000000 
Y32 1. 000000 0.000000 
Y42 0.000000 0.000000 
Y52 0.000000 0.000000 
Y62 0.000000 0.000000 

Row Slack or Surplus Dual Price 
1 27842.00 -1.000000 
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2 0.000000 0.000000 
3 0.000000 -2686.750 
4 0.000000 -4199.500 
S 0.000000 232. "/500 
6 0.000000 -2858.250 
7 0.000000 7590.000 
8 0.000000 5973.750 
9 0.000000 13423.00 

10 0.000000 7315.000 
11 0.000000 17l.5000 
12 0.000000 7614.750 
13 0.000000 1512.750 
14 0.000000 . 6010.500 
15 0.000000 0.000000 
16 0.000000 7351. 750 
17 0.000000 -7407.750 
18 0.000000 6009.250 
19 0.000000 -7499.250 
20 0.000000 5930.500 
21 0.000000 -7511.250 
22 0.000000 0.000000 
23 0.000000 -13520.50 
24 0.000000 -78.74998 
25 0.000000 -13520.50 
26 0.000000 0.000000 
27 0.000000 13453.75 
28 0.000000 -0.181898E-04 
29 0.000000 0.000000 
30 0.000000 -13447.75 
31 0.000000 5.999991 
32 0.000000 536.0000 
33 0.000000 364.5000 
34 0.000000 -2693l. 50 
35 0.000000 0.000000 
36 0.000000 -27203.50 
37 O.OCOOOO -23.99996 
38 0.000000 -23496.50 
39 0.000000 209.5000 
40 0.000000 8736.000 
41 0.000000 0.000000 
42 0.000000 -736.0000 
43 0.000000 0.000000 
44 0.000000 484.8750 
45 0.000000 6605.000 
46 0.000000 0.000000 
47 0.000000 6793.625 
48 0.000000 78.74998 
49 0.000000 6799.625 
50 0.000000 186.3750 
51 0.000000 143.5000 
52 0.000000 -6680.500 
53 0.000000 52.37500 
54 0.000000 -6748.500 
55 0.000000 46.37500 
56 0.000000 0.000000 
57 0.000000 3004.625 
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58 0.000000 -3807.375 
59 0.000000 2919.500 
60 0.000000 -3807.375 
61 0.000000 2913.500 
62 0.000000 665.2500 
63 0.000000 3669.875 
64 0.000000 -3038.625 
65 0.000000 3755.000 
66 0.000000 -2959.875 
67 0.000000 3761. 000 
68 0.000000 0.000000 
69 0.000000 85.12498 
70 0.000000 -6726.875 
71 0.000000 0.000000 
72 0.000000 -6726.875 
73 0.000000 0.000000 
74 0.000000 33.99999 
75 0.000000 3038.625 
76 0.000000 -3669.875 
77 0.000000 3045.000 
78 0.000000 -3669.875 
79 0.000000 3051.000 
80 0.000000 38492.00 
81 0.000000 25928.00 
82 0.000000 42271. 00 
83 0.000000 31275.00 
84 0.000000 30819.00 
85 0.000000 1786.000 
86 0.000000 1226.000 
87 0.000000 328.0000 
88 0.000000 182.2500 
89 0.000000 78.74998 
90 0.000000 -17.99999 
91 0.000000 68.00001 
92 0.000000 -5.999~91 
93 0.000000 -3036.750 
94 0.000000 -3103.500 
95 0.000000 -3115.500 
96 0.000000 -3115.500 

, 97 0.000000 -3310.500 
.' 

98 0.000000 -103.5000 
99 0.000000 -165.5000 

100 0.000000 -3468.000 
101 0.000000 -244.2500 
102 0.000000 -3486.000 

7.6.3 HASIL PASCAL RESTORAN A 

Urutan Posisi Optimal: 1 6 2 4 5 3 
Nilai Perhitungan : 27842 
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7.6.4 PERHITUNGAN MANUAL RESTORAN A 

Urutan Nilai Urutan Nilai 
Peletakan Pemitung;;m Pembatas Peletakan Pemitungan Pembatas 

123456 35380 132456 34522 P3 
123465 35380 132465 34522 P3 
123546 43511 132548 42191 P3 
123564 43511 132564 36357 P3 
123645 36915 132645 42191 P3 
123654 36915 132654 36357 P3 
124356 33361 P3 142356 34327 P3 
124365/ 33361 P3 142365 34327 P3 
124536 41711 P3 142536 42215 P3 
124563 32601 142563 32091 J~4 

124635 41711 P3 142635 42215 P3 
124653 28037 142653 27527 J14 
125364 28037 P3 152346 33951 P3 
125346 32601 P3 152364 28117 P3 
125436 32820 P3 152436 34170 P3 
125463 32820 152463 28732 P3 
125634 35155 P3 152634 36005 P3 
125643 35155 152643 35107 
126345 32601 P3 162345 33951 P3 
126354 28037 P3 162354 2117 P3 
126435 32820 P3 162435 34170 P3 
126453 28652 162453 27842 
126534 35155 P3 162534 36005 P3 
126543 35551 162543 34741 

Tabel 7.5 Perlutungan manual Restoflm A 



LAMPlRAN2 

Pembuatan Model Oasar 

Pada pengembangan model dilakukan beberapa perubahan pada model 

PBLP yang lama, sehingga dapat mempertimbangkan bebempa faktor 

tambahan. 

Pembuatan Model: 

Secara garis besar, proses perhitungan meliputi : 

8.1 Input 

Proses input merupakan proses pengumpulan data yang akan 

digunakan untuk perhitungan model penempatan optimal dengan nHai 

perpindahan yang terminimasi. 

Data yang diperlukan : 

a. Matrik Jarak 

Merupakan matrik jarak perpindahan antar lokasi. 

b. Matrik Frekuensi 

Merupakan matrik frekuensi perpindahan yang terjadi antar filsilitas. 

c. Matrik Kedekatan 

Merupakan matrik yang menyatakan suatu lokasi berdekatan atau 

beIjauhan dengan suatu lokasi lain. Kriteria penilaian suatu lokasi 

dinyatakan beIjauhan atau berdekatan dengan lokasi lain didasarkan 

pada keputusan pihak pengguna. 

d. Matrik Karakter 

Merupakan matrik yang menyatakan suatu fasilitas hams dialokasikan 

berdekatan atau berjauhan dengan suatu fasiIitas lain, atau bebas 

dialokasikan berdekatan dengan fasilitas lain. Sebagai contoh fasilitas 

penyimpanan bahan bakar tidak dapat diletakan berdekatan dengan 

fasilitas pembakaran, karena panas dari fasilitas pembakaran dapat 

mengakibatkan bahan bakar pada fasilitas penyimpanan bahan bakar 

terbakar. 
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e. Matrik Peletakan 

Merupakan matrik yang meyatakan suatu fasilitas dapat dialokasikan 

pada suatu lokasi tertentu. 

f Matrik Konversi biaya 

Merupakan matrik yang berisi nilai konversi, yang meuyatakan nilai 

perpindahan yang tetjadi antar fasilitas. Nilai konversi adalah suatu 

bentuk nilai yang mewakili nilai perpindahan yang tetjadi antar fasilitas, 

missal : nilai berat perpindahan, nilai rupiah perpindahan, atau gabungan 

antara nilai berat dan nilai rupiah perpindahan. 

8.2 Perhitungao : 

Pada proses perhitungan dilakukan perhitungan penempatan optimal 

untuk setiap fasilitas berdasarkan nilai perpindahan terminimasi dan 

pertimbangan faktor pembatas. 

Proses perhitungan melalui beberapa tahap : 

a. Perhitungan Matrik Jarak dikalikan dengan Matrik Frekuensi dan Mauik 

Konversi. 

Merupakan matrik nilai perpindahan total yang tetjadi antar fasilitas. 

b. Pembuatan Matrik Pengabungan Matrik Karakter dan Matrik Kedekatan. 

Merupakan matrik yang berfungsi dalam mempennudah pembuatan 

model fungsi pembatas untuk karakter fasilitas. 

c. Pembuatan Matrik Gabungan 

Merupakan matrik yang mencantumkan setiap pasangan fasilitas yang 

mungkin tetjadi dialokasikan pada setiap pasangan lokasi yang mungkin 

tetjadi. 

d. Pembuatan Matrik Penempatan Optimal (Y) 

Merupakan matrik yang mencantumkan pengalokasian setiaap fasilitas. 
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t:. rt:lhilwlg ... :l Matrik Pembantu 

Merupakan matrik yang berftmgsi untuk mempennudah dalam 

perancangan model matematis yang menghubungkan antara Matrik 

Pengalokasian dengan Matrik Penempatan Optimal. 

f Pembuatan Model Matematis 

Pembuatan mod~l berguna untuk penentuan pengalokasian fasilitas yang 

optimal berdasrlcan perhitungan nilai total perpindahan yang minimal 

dan pertimbangan fungsi - fungsi pembatas. 

8.3 Output: 

Merupakan hasil akhir dari proses perhitungan yang mencantwnkan : 

a. Penempatan yang optimal (layout optimal) 

Menyatakan pengalokasian fasilitas yang optimal. 

b. Nilai perpindahan dari penempatan yang Optimal 

Menyatakan nilai total perpindahan dari pengalokasian fasilitas yan3 

optimal. 

/ 
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) Slall 

• Input; 
1. MlJlrlI< JI",k 
2. Malrik Frekuenel 
3. Matrik Kodeklltan 
4. Matrik Karaldar 
5. Malrlk P.Ia~ 
8. Malrlk KDnve" bIa)l1l 

+ 
Pro ••• : 
1. Perhnungln Malrlk KDnve .. dlklNklIn dengon MII~k 
Frekuenlll don Malrlk Jarak. 
2. Pembuetan Matrll< Penggabungln Matrik Kedeklltan dan 
MlJIrIk Karakler. 
3. Pembuatan Mat~ Penllllllbungan. 
4. peri1nungan Malrlk Pombontu 
5. Pembuatan _ Matomatis . 

• PortlilUngan : 
Porhilungan Modo! dengan tlenluan 

software 'L'NDO' 

+ 
Output : 

Intrepelas/ haan dengsn penyuaunan 
Mlt~k Penempolan Optlmal dan 

Perhllungan 810)111 Optimal 

• End 

Gambar 8.1 Flowchart Perhitwlgan 

Penjelasan Pembuatan Model: 

Keterangan untuk matrik: 

1,2,3,4, ... = LOKASI 1,2,3,4, ... 

A,B,C,D, ... = FASILITAS A,B,C,D, ... 

8.1 Input: 

a. Matrik Jarak (/1) 

JARAK 1 2 3 
1 /1" /1" LI.,~ 

2 Ll.21 /122 LI. .... 
3 li31 li32 lin 

4 ~, ~, ll... 
Gambar 8.2 Matrik Jarak 

- S4 

4 
Ll.u 

LI.'A 
li,... 

~ 



h. Matrik Frekuensi (j) 

FREKUENSI A B C D 
A f" f" 113 f,. 
B f .. f" 123 f,. 
C 131 f .. In 1:u 

0 1.1 1.2 ~ t .. 
Gambar 8.3 Matrik Frekuensl 

c. Matrik Karakter (a) 

KARAKTER A B C D 
A all a12 (113 (114 

B (121 (122 a23 a24 

C a31 a32 a33 U:u 

0 a..l a..2 ~ a... 
Gambar 8.4 Matrik Karakter 

Keterangan : 

Nilai '" 1 , jika 2 fasilitas dinyatakan tidak boleh didekatkan 

Nilai '" 0 , jika 2 fasilitas dinyatakan bebas diletakan berdekatan atau tidak 

berdekatan 

Nilai = -I ,jika 2 fasilitas dinyatakan harns berdekatan 

d. Matrik Kedekatan (~) 

KEDEKATAN 1 2 3 
1 (3" (3'2 ~13 
2 ~ ~ ~ 
3 ~31 ~ ~33 
4 ~41 ~42 ~43 
Gambar 8.5 Matrik KedekaWn 

Keterangan : 

Nilai = -I , jika 2 lokasi dinyatakan tidak berdekatan 

Nilai = 1 ,jika 2 lokasi dinyatakan berdekatan 

/ 

4 
(3,. 

~4 
~ 
~44 



e. Matrik Peletakan (p) 

PELETAKAN A B C 
1 P" P'2 P13 
2 1'21 P22 1'23 
3 1>31 P32 ~ 
4 P41 PG ~43 

Gambar 8.6 Matrik Peletakan 
Keterangan : 

Nilai = 0 , jika fasilitas tidak dapat dilokasikan. 

Nilai = 1 , jika fasilitas dapat dialokasikan. 

f Matrik Konversi biaya (¢) 

KONVERSI A B 
A It" It" 
B It .. It.,., 

C ¢3' ¢,.. 
0 e., e., 

C 

¢'3 

h 
¢33 
e.3 

Gambar 8.7 Matrik Konversl Blaya 
8.2 Perhitungan : 

-56 

0 

P'4 
1'24 
P34 
P44 

0 
Itt< 
It,. 
¢,. 
e .. 

a. Perhitungan Matrik Frekuensi dikalikAn dengliil M:~ij·ik Jarak dan 

Matrik Konversi 

Merupakan matrik pembantu untuk perhitungan nilai total perpindahan. 

Dibagi menjadi 2 matrik, yaitu : 

a1. Per!"itungan Matrik Frekuensi dikaliloif) dengan Matrik Ja.nlk 

dan matrik Konversi 1 ('II) 

Martrik Ij1 merupakan matrik yang menghitung nilai setiap perpindahilll 

yang terjadi untuk jalur forward. 

\fJ11 \fJ12 \fJ,~ '1-',. \fJ'5 \fJ'R 
\fJ" \fJ22 \fJ23 \fJ24 \fJ2S \fJ,,, 
\fJ .. \fJ", \fJ33 \II,. 4135 41 .... 
41., 4Jn 4143 \fJ .. 41"" 41.,; 
\fJ~. 41., \fJ .. , \fJ"" 4Jss \fJ ... 
\fJS1 \fJ92 \fJ"" \fJe4 40'S(; \fJ"" 

Gambar 8.8 Matrik 41 
Perhitungan : 



a2. Perhitungan Matrik Frekuensi dikalikan dengan Matrik. JllI'8k. 

dan Matrik Konversi 2 (U) 

Martrik t} merupakan matrik yang menghitung nilai setiap perpinJahan 

yang terjadi untukjalur backward. 

t}\1 t}'2 t}'3 t}'4 t}'5 t}'6 

ti:!, ~ ti:!3 ti:!4 ti:!s ti:!& 
1)" ~ ~ ~ ~ ~ 
t}41 t}42 t}43 t}44 t}45 t}46 

\ir, t}52 \)53 tis4 \)55 \iss 
{)~, {)62 {)63 {)84 flss flss 

Gambar 8.9 Matrik: t} 

Perhitungan : 

. a3. Perhitungan Matrik Frekuensi dikalikan dengan Matrik Jarak 

dan matrik Konversi 3 (G) 

Martrik ('1 merupakan matrik: yang menghitung nilai setiap perpindahan 

yang terjadi untukjalur forward. 

('1\1 ('1'2 ('1'3 ('1'4 ('1'5 ('1,8 

('121 ('122 U23 U24 U25 U28 

U31 U32 Un U34 Ul5 U36 

U41 (J42 (J43 (J44 (J45 (J48 

(JSl (J52 (J53 (J54 (J55 (Jse 

081 U82 (Jro U84 U85 088 

Gambar 8.10 Mauik (J 

Perhitungan : 

a4. Pufiitungan Matrik Frekuensi dikalikan dengan Matrik Jarak 

dan Matrik Konversi 4 (T) 

Martrik T merupakan matrik yang menghitung nilai setiap perpindahan 

yang teIjadi untukjalur backward. 



-5X 

tIl t12 t13 t14 tIS t16 

t21 t22 t23 t204 t25 't26 

t31 't32 't33 't34 't35 't36 

t41 t42 t43 144 145 t46 

'1"51 '1"52 '1"53 '1"54 '1"55 t56 

t61 t62 '1"63 t64 tes 't66 

Gambar 8.11 Matrik '1" 

Perhitungan : 

'1"ij = f 9i~i * ~ ~j 9 j *¢ 9i~i 
b. Perbitungan Penggabungan Matrik kantkter dan Matrik Kedekatan 

Merupakan matrik pembantu untuk pertimbangan karakter fasilitas. 

hI. Peuggabuugan Matrik Karakter dengan Matrik Kedekatan I (a) 

MC:Tupakan matrik perhitungan yang menghubungkan matrik karakter 

dengan matrik kedekatan. 

011 012 013 014 0 15 016 

0 21 0 22 0 23 0 24 025 026 

031 032 033 034 0 35 035 

041 042 043 044 045 048 
0s1 052 ~ ~ 055 056 

061 062 063 064 0 65 0 66 

Gambar 8.12 Matrik 0 
Perbitungan : 

b2.Penggabungan Matrik Karakter dengan Matrik Kedekatan 2 (y) 

Merupakan matrik pertimbangan karakter yang dapat dihubungkan 

langsung dengan matrik X. 

'YII 'Y12 'Y13 114 'Y15 'Y16 

Y21 122 Y23 Y24 Y25 126 
'Y!t 132 '133 "{34 "{35 136 
'141 "(42 'Ie '144 "(45 "(48 

'151 'YS2 'Y53 'Y54 155 158 
181 '182 "(63 '"164 'Yes "(66 

Gambar 8.13 Matrik "( 
Perbitungan : 

"{ ij = (Abs«2* 0 ij)+l» MOD 3 



c. Pembuatan Matrik Gabungan (X) 

Matrik X 12 13 14 
AB Xll X'2 X'3 
AC X71 X22 X23 

AD X" X32 X33 
BC X41 X42 X.3 
BO X51 XS2 XS3 
CO x." X62 x..., 

Gambar 8.14 Matnk X 

d. Matrik Penempatan Optimal (Y) 

23 24 

X'4 X,s 
X24 X" 
X34 X3S 

X.4 X .. 
X54 Xss 
X64 x". 

MatrikY A B C 0 
1 Yli Y" 
2 YZ1 YZ7 

3 Y31 Y" 
4 Y41 Y., 

Gambar 8.15 Matrik Y 
e. Matrik pembantu : 

Matrik A: 
1.11 A12 A13 
1.21 A22 1.,3 
1.3, 1.32 A33 
~, ).,42 ~ 
Gambar 8.16 Matrik N 

Aoj = (i) N3 + (j + 1) - i - N3 - L Z 

Vi E n3 V j E (i <= j ,j <= N3) 

Aij = (j) N3 + (i) - j - N3 - LZ 
Vj E n3 ViE U+ 1 <= i , i <= N3) 

N3 = jumlah kolom matrik N = NI - I 

n3 = 1,2,3, ... ,N3 

Matrik e: 

Gambar 8.17 Matrik e 

Y'3 Y,4 
YZ3 YZ4 

h Y", 
Y43 Y44 

z>=O and z<=i-2 

z>=O and z<=j-2 

Keterangan : untuk nilai matrik e dapat dilihat pada tabel di lampiran 

34 

X'6 
X26 
X36 

x.. 
'X56 
Xss 



Millrik 11 : 

I 11\ 
Gambar 8.18 Matrik 11 

Keterangan : untuk nilai matrik 11 dapat dilihat pada taOOl di lampiran 

f. Pembuatan Model Matematis 

Notasi yang digunakan : 

NI = jumlah kolom matrik Y 

N2 = jumlah kolom matrik X 

n1 = 1,2,3, ... ,NI 

n2 = 1,2,3, ... ,N2 

Fungsi tujuan : 

Min = 

Vi c ,Ill Vj c n1 

Fungsi pembfjtas : 

......... (3.1) 

i-I 
'" ................................................... (3.2) 

Vj c n2 

............................................................... (3.3) 

Vj c n2 

............................................................... (3.4) 

Vi c n1 

i-I 
............................................................... (3.5) 

Vj c nl 

(NI-I)(NI-I) 

(Nl-l)Yij= L L X AjkAip 
k=1 p=1 

........................... (3.6) 



Vi C III 

Yij>=O 

Vic nl 

Yij <= : 

Vi c nl 

Yij <= Pij 

'v'icnl 

Xij>=O 

Vi c n2 

Xij <= 1 

Vi c n2 

Xij <= 'Y ij 

Vi c n2 

INTYij 

'v'i c nl 

INTXij 

Vicn2 

Keterangan : 
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V j c nl 

............................................................... (3.7) 

Vj c nl 

............................................................... (3.8) 

V j c nl 

............................................................... (3.9) 

'v'jcnl 

............................................................... (3.10) 

Vjcn2 

............................................................... (3.11) 

Vjcn2 

............................................................... (3.12) 

Vjcn2 

............................................................... (3.13) 

'v'jcnl 

............................................................... (3.14) 

Vjcn2 

Persamaan (3.1) : Menyatakan fungsi tujuan yang meminimasi nilai total 

perpindahan berdasarkan pertimbangan nilai frekuensi, 

jarak, dan nilai konversi (telah dihitung dalam matrik 1\ 

"', cr dan 't). 

Persamaan (3.2) : Menyatakan tiap lokasi hanya dapat dialokasikan pada 

satu fasilitas saja. 

Persamaan (3.3) : Menyatakan tiap fasilitas hanya dapat dialokasikan pada 

satu lokasi saja. 

Persamaan (3.4) : Menyatakan tiap lokasi hanya dapat dialokasikan pada 

satu fasilitas saja. 

Persamaan (3.5) : Menyatakan tiap fasilitas hanya dapat dialokasikanpada 

satu lokasi saja. 



Persamaan (3.6) : Menghubungkan antara Matrik Pengalokasian (X) 

dengan Matrik Penempatan Optimal (Y), sehingga 

dapat diketahui pengalokasian tiap fasilitas. 

Persamaan (3.7): Menyatakan Y merupakan variable binary 

Persamaan (3.8) : Menyatakan Y merupakan variable binary 

Persamaan (3.9) : Menghubungkan matrik Y dengan matrik P, yang 

menyatakan suatu fasilitas dapat dialokasikan pada 

suatu lokasi tertentu. 

Persamaan (3.10) : Menyatakan X merupakan variable binary 

Persamaan (3.11) : Menyatakan X merupakan variable binary 

Persamaan (3.12) : Menghubungkan matrik X dengan matrik M, yang 

mempertimbangkan karakter fasilitas dalam melakukan 

pengalokasian. 

Persamaan (3.13) : Menyatakan Y merupakan variable binary 

Persamaan (3.14): Menyatakan X merupakan variable binary 

8.3 Output: 

a. Pempatan yang optimal 

Penempatan fasilitas yang yang optimal dapat dilihat pada Matik 

Penempatan Optimal (Y). 

b. Perbitungan biaya optimal 

Biaya Optimal didapatkan dari pernitungan nilai fungsi tujuan. 



LAMPIRAN 3 
TABEL MA TRIK e dan MA TRIK 11 

Untuk 3 lokasi : 

I ~:~:: I ~ I ~ I ~ I 
Untuk 4 Lokasi : 

I ~::~: I ~ I ~ I : I ~ I !! !! 
Untuk 5 Lokasi : 

Untuk 6 Lokasi : 

Keterangan : 

Matrik e dan 11 merupakan matrik yang berisi nilai kombiasi dari lokasi 

penempatan pada matrik X. Hal ini dapat dilihat dari susunan nilai pada tabel -

tabel diatas. 
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LAMPIRAN 4 
PROGRAM PBLP 

den2sn 
BAHASA PEMROGRAMAN PASCAL 

Uses Winert; 
Var 
U : array [1..30,1..30] of real; 
V : array [1..30,1..30] of real; 
S : array [1..30,1..30] of real; 
T: array [1..30,1..30] of real; 
M: array [1..30,1..30] of integer; 
K : array [1..30,1..30] of integer; 
X: array [1..30,1..30] of integer; 
q : array [1..30] of integer; 
r: array [1..30] of integer; 
Y : array [1..8,1':.8] of integer; 
Yo: array [1..8,1..8] of integer; 
D : array [1..8,1..8) of real; 
F: array [1..8,1..8] of integer; 
A: array [1..8,1..8] of integer; 
B : array [1..8,1..8] of integer; 
P: array [1..8,1..8] of integer; 
C : array [1..8,1..8] ofreai; 
N : array [1..8,1..8] of integer; 
Ba: array [1..30,1..8] of integer; 
dd,e,ij,o,pp,vv,w,z,valid,Nl,N2: integer; 
nilaiA,nilaiB: real; 

Procedure Cetak; 
Begin 

Clrscr; 
Write ('Urutan Posisi Optimal: '); 
For i:= 1 to Nl do 
For j:=l to Nl do 
IfYo[ij]=l then write(j, "); 
Writeln; 
WritelnCNilai Perhitungan : " nilaiA); 
Readln; 

End; 
Procedure Minimize; 
Begin 

nilaiB:=O; {nilai barn} 
For i:= 1 to N2 do 
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For j:=l to N2 do 
nilaiB:=nilaiB+ «U[ij]+V[ij])*Y[q[j],q[i])*Y[r[j],r[i]]); 
For i:= 1 to N2 do 
For j:=l to N2 do 
nilaiB:=nilaiB+ «S[ij]+T[ij])*Y[r[j],q[i]]*Y[q[j],r[i]]); 
if nilaiB<nilaiA then 
Begin 

for i:=1 to NI do 
for j:=l to NI do 
Yo[ij]:=Y[ij]; 
nilaiA:=nilaiB; {jika nilai bam lebih baik makajadi nilai optimal} 

End; 
End; 
Procedure Karakter; 
Begin 

Valid:=I; 
For i:=l to N2 do 
For j:=l to N2 do 
If X[ij] >K[ij] then valid := 0; 
Ifvalid=l then Minimize; 

End; 
Procedure AcakX; 
Var k,l : integer; 
Begin 

pp:=O; 
For i:=1 to NI do 
For j:=l to Nl do 
IfY[ij]=l then 
Begin 

pp:=pp+I; 
Ba[pp,5]:=i; 
Ba[pp,6]:=j; 

End; 
For i:=1 to (NI-I) do 
For j:=i+1 to Nl do 
For k:=l to N2 do 
IfBa[i,5]=Ba[k,l] then 
IfBa[j,5]=Ba[k,2] then 
For 1:=1 to N2 do 
IfBa[i,6]=Ba[1,I] then 
IfB8[j,6]=Ba[I,2] then 
X[1,k]:=l; 
For i:=1 to (Nl-I) do 
Forj:=i+I toNI do 
For k:= 1 to N2 do 
IfBa[i,5]=Ba[k,1] then 



lfBaU,5]=Ba[k,2J then 
For 1:=1 to N2 do 
If Ba[j,6]=Ba[l, 1 ] then 
IfBa[i,6]=Ba[l,2] then 
X[l,k]:=l; 
For i:=1 to (Nl-l) do 
For j:=i+ 1 to Nl do 
For k:=1 to N2 do 
IfBa[j,5J=Ba[k,I] then 
IfBa[i,5]=Ba[k,2J then 
For 1:=1 to N2 do 
IfBa[j,6]=Ba[l,l] then 
IfBa[i,61=Ba[1,2] then 
X[l,k]:=l; 
Fori:=l to (Nl-l) do 
For j:=i+ 1 to.NJdo 
For k:=l to N2 do 
If Ba[j,5]=Ba[k.l] then 
IfBa[i,5]=Ba[k,2] then 
For}:=1 to N2 do 
IfBa[i,6)=Ba[l,l] then 
If Bau,6J=Ba[I,2J then 
X[l.k}:=l; 
Kar.akter; 
Fori:=1 toN2do 
For j:=1 to N2 do 
X:[ij}:=O; 

End; 
Procedure Peletakan; 
Begin 

Valid:=!; 
Fori:=] toN] do 
For ]:=1 to Nl do 
If Y[ij] >P[ij] then valid := 0; 
Ifvalid=l then AcakX; 

End; 
Procedure Acak Y; 
Var a: integer; 
Begin 

For a:=l to Nl do 
If z=NJ+] then 
Begin 

Ifa=1 then 
Begin 

w:=O;-
For dd:=l to Nl do 



Begin' 
vv:=O; 
For e:=l to Nl do 
vv :=vv + Y[dd,e]; 
lfvv<>l then 
w:=l; 

End; 
Ifw=Othen 
Peletakan; 

End 
End 
Else 
Begin 

Yfa.z]:=l; 
z:=z+l; 
AcakY; 
z:=z-l; 
Y[a.z]:=O; 

End; 
End; 
Procedure matrikK; 
Begin 

For i:=l to N2 do 
For j:=l to N2 do 
K[ij]:=(Abs((2*M[Ij])+l» mod 3; 

End; 
Procedure matrikM; 
Begin 

Fori:=l to N2 do 
For j:=l to N2 do 
M[ij]:=A[8a[i,I1,Ba[i,2]]* B[Ba(j,lJ,8a[j,2]]; 

End; 
Procedure matrikV; 
8egin 

For i:=l to N2 do 
For j:=l to ',a do 
V[ij]:=F[8a[i,3],Ba[i,4]]* D[8a(j,3J.Ba(j,4]J* C[8a[i,3],Ba[i,4]J; 

End; 
Procedure matrikU; 
8egin 

For i:=l to N2 do 
For j:=l to N2 do 
U[ij] :=F[8a[i, 1 ],Ba[i,2J]* D[Ba[j,l ],Ba[j,2J]* C[Ba[i,l ],Ba[i,2]]; 

End; 
Procedure matrikbantu; 
Begin 



z:=I; 
For 0:=1 toNI-l do 
For pp:=o+1 to Nl do 
Begin 

Ba[z,l ]:=0; 
Ba[z,2]:=pp; 
Ba[z,3]:=pp; 
Ba[z,4]:=o; 
z:=z+1; 

End; 
End; 

Procedure matrikN; 
Begin 

Fori:= 1 to (Nl-I) do 
For j:= i to r,-n-l) do 
Begin / 

pp:=O; 
For 0:=0 to (i-2) do pp:=pp+o; 
N[ij]:=(i • (Nl-I» +(j+l)-i-(Nl-I)-pp; 

End; 
For j:= I to (NI-I) do 
For i:= j+ I to NI do 
Begin 

pp:=O; 
For 0:=0 to (j-2) do pp:=pp+o; 
N[ij]:=(j • (N]-l» +(i)-j-(NI-I )-pp; 

End; 
End; 
Procedure Input; 
Begin 

Write ('Jumlah Fasilitas : ');readln(NI); 
N2:=O; 
For i:=l to (NI-I) do N2:=N2+i; 
{matrikD} 
Clrser; 
Writeln (,Nilai Matrik D : '); 
for i:=] to NI do 
for j:=l to Nl do 
Begin 

Gotoxy(j*3,i*3); 
Read(D[ij]); 

End; 
{MatrikF} 
Clrser; 
Writeln CNilai Matrik F : '); 



for i:= 1 to N I do 
for j:=l to Nl do 
Be!,rin 

GotoxyU*3.i*3); 
Read(F[ij]); 

End; 
{MatJikA} 
Clrser; 
Writeln ('Nilai Matrik A : '); 
for i:=l to Nl do 
for j:=l to Nl do 
Begin 

GotoxYU*3,i*3); 
Read(A[ij)); 

End; 
{matrikB} 
Clrser; 
Writeln (,Nilai Matrik B : '); 
for i:=l to Nl do 
for j:=l to Nl do 
Begin 

Gotoxy(j+3,i*3); 
Read(B[ij]); 

End; 
{MatrikP} 
Clrscr; 
Writeln ('Nilai Matrik P : '); 
for i:=l to Nl do 
for j:=l to NI do 
Begin 

GotoXYU*3,i"'3); 
Read(p[ij]); 

End; 
{matrikc} 
Clrscr; 
Writeln ('Nilai Matrik C : '); 
for i:=l to NI do 
for j:=l to Nl do 
Begin 

GotoXYU*3,i"'3); 
Read(C[ij]); 

End; 
End; 

_ hI) 



{Program Dasar} 
Begin 

nilaiA:==99999; {nilai yang sangat besar sebagai pembanding awal} 
input; 
matrikN; 
matrikbantu; 
matrikU; 
matrikV; 
matrikM; 
matrikK; 
z:=l; 
AcakY; 
Cetak; 

End. 

,I 
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