LAMPIRAN



Lampiran 1. Proses Metode Simpleks
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Iterasi 2
BV X1 X2 X3 X4 X5 S1 S2 S3 sS4 S5 S6 s7 S8 S9 NK Rasio
Z 0 - 2793 | 2038.73333 - 0 0 0 | 43.653333 0 0 0 0 0 873066.6667 -456.4179417
1064.267 1912.867
s1 0 | 66.66667 0 | 66.6666667 | 91.66667 1 0 0 - 0 0 0 0 0 133333.3333 1454545455
0.8333333
S2 0 40 0 40 55 0 1 0 -05 0 0 0 0 0 5000 90.90909091
S3 0 | 1.066667 0 | 1.06666667 | 1.466667 0 0 1 : 0 0 0 0 0 44733.33333 30500
0.0133333
X1 1| 0.466667 1 | 0.46666667 | 0.266667 0 0 0 | 0.0066667 0 0 0 0 0 133.3333333 500
S5 0 448 0 448 6.16 0 0 0 -0.056 i 0 0 0 0 1380 224.025974
6 0 65 0 16 12 0 0 0 -0.2 0 1 0 0 0 14000 1166.666667
S7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 800 #DIV/0!
S8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 4000 #DIV/0!
S9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 525 21
Iterasi 3
BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 S8 S9 NK Rasio
z 0 | 1064267 2793 | 2038.73333 0 0 0 0 | 43.653333 0 0 0 0 | 7651466667 913236.8667 -858.0902656
s1 66.66667 66.6666667 0 1 0 0 | 08333333 0 -3.66666667 131408.3333 1971.125
s2 0 40 0 40 0 0 ds 0 -0.5 0 -2.2 3845 96.125
s3 0 | 1.066667 0 | 1.06666667 0 0 0 1| 00133333 0 0 0 0 | -0.05866667 44702.53333 41908.625
X1 1 | 0.466667 1 | 0.46666667 0 0 0 0 | 0.0066667 0 0 0 0 | -0.01066667 127.7333333 273.7142857
S5 0 4.48 0 4.48 0 0 0 0 -0.056 1 0 0 0 -0.2464 1250.64 279.1607143
s6 0 -6.5 0 16 0 0 0 0 -0.2 0 1 0 0 -0.48 13748 -2115.076923
s7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 800 22.85714286
S8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 4000 #DIV/0!
X5 0 0 0 0 1 0 0 0 0 0 0 0 0 0.04 21 #DIV/O!




Lampiran 2. Proses Metode Cutting Plane
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Iterasi 1

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 s8 s9 sgl NK

z 0.0000 |  0.0000 | 2793.0000 | 3103.0000 |  0.0000 |  0.0000 | 0.0000 |  0.0000 436533 |  0.0000 |  0.0000 30.4076 | 0.0000 76.5147 0.0000 937562.9619
s1 0.0000 |  0.0000 0.0000 0.0000 | 0.0000 | 1.0000 |  0.0000 |  0.0000 -0.8333 |  0.0000 |  0.0000 -1.9048 | 0.0000 -3.6667 0.0000 129884.5238
) 0.0000 |  0.0000 0.0000 0.0000 | 0.0000 | 0.000 | 1.0000 |  0.0000 -0.5000 | 0.0000 |  0.0000 -1.1429 | 0.0000 -2.2000 0.0000 2930.7143
s3 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 |  1.0000 -0.0133 | 0.0000 |  0.0000 -0.0305 | 0.0000 -0.0587 0.0000 44678.1524
X1 1.0000 | 0.0000 1.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 |  0.0000 0.0067 | 0.0000 |  0.0000 -0.0133 | 0.0000 -0.0107 0.0000 117.0667
S5 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 | _ 0.0000 -0.0560 | 1.0000 |  0.0000 -0.1280 | 0.0000 -0.2464 0.0000 1148.2400
S6 0.0000 |  0.0000 0.0000 225000 | 0.0000 |  0.0000 | 0.0000 |  0.0000 -0.2000 |  0.0000 |  1.0000 0.1857 |  0.0000 -0.4800 0.0000 13896.5714
X2 0.0000 |  1.0000 0.0000 1.0000 | 0.0000 |  0.0000 | 0.0000 |  0.0000 0.0000 |  0.0000 |  0.0000 0.0286 |  0.0000 0.0000 0.0000 22.8571
s8 0.0000 |  0.0000 |  75.0000 75.0000 | 0.0000 |  0.0000 |  0.0000 |  0.0000 0.0000 |  0.0000 |  0.0000 0.0000 |  1.0000 0.0000 0.0000 4000.0000
X5 0.0000 |  0.0000 0.0000 0.0000 | 1.0000 |  0.0000 | 0.0000 |  0.0000 0.0000 |  0.0000 |  0.0000 0.0000 |  0.0000 0.0400 0.0000 21.0000
Sgl 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 |  0.0000 -0.0067 | 0.0000 |  0.0000 0.0133 |  0.0000 0.0107 1.0000 -0.0667
Rasio soivior | #oivior | #pivior | spivior | #pivior | #pivior | #pivior | soivior | 65154220 | #pivior | #pivior | 2286287146 | #DIvior | 7150908427 0| -14056416.22

Iterasi 2

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 S8 s9 Sgl NK

z 0.0000 |  0.0000 | 2793.0000 | 3103.0000 | 0.0000 | 0.0000 |  0.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 117.0627 | 0.0000 146.2297 6515.4229 937128.3832
s1 0.0000 |  0.0000 0.0000 0.0000 | 0.0000 | 1.0000 |  0.0000 |  0.0000 0.0000 |  0.0000 |  0.0000 -3.5590 | 0.0000 -4.9975 -124.3781 129892.8198
) 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 | 0.0000 | 1.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 -2.1354 | 0.0000 -2.9985 -74.6269 2935.6919
s3 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 | 0.0000 |  0.0000 |  1.0000 0.0000 |  0.0000 |  0.0000 -0.0569 | 0.0000 -0.0800 -1.9900 44678.2851
X1 1.0000 | 0.0000 1.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 -0.0001 | 0.0000 0.0000 0.9950 117.0003
S5 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 | 0.0000 |  0.0000 |  0.0000 0.0000 |  1.0000 |  0.0000 -0.2392 | 0.0000 -0.3358 -8.3582 1148.7975
S6 0.0000 |  0.0000 0.0000 225000 | 0.0000 |  0.0000 | 0.0000 |  0.0000 0.0000 | 0.0000 |  1.0000 -0.2113 | 0.0000 -0.7994 -29.8507 13898.5625
X2 0.0000 |  1.0000 0.0000 1.0000 | 0.0000 | 0.0000 |  0.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 0.0286 |  0.0000 0.0000 0.0000 22.8571
S8 0.0000 |  0.0000 |  75.0000 75.0000 | 0.0000 |  0.0000 |  0.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 0.0000 |  1.0000 0.0000 0.0000 4000.0000
X5 0.0000 |  0.0000 0.0000 0.0000 | 1.0000 |  0.0000 |  0.0000 |  0.0000 0.0000 | 0.0000 |  0.0000 0.0000 |  0.0000 0.0400 0.0000 21.0000
Sql 0.0000 |  0.0000 0.0000 0.0000 |  0.0000 |  0.0000 | 0.0000 |  0.0000 1.0000 | 0.0000 |  0.0000 -1.9851 | 0.0000 -1.5970 -149.2537 9.9552




Lampiran 3. Proses Metode Cutting Plane
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Iterasi 3

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 s8 s9 Sgl Sg2 NK

z 0.0000 | 0.0000 | 2793.0000 | 3103.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 117.0627 | 0.0000 |  146.2297 6515.4229 0.0000 937128.3832
s1 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 -3.5590 | 0.0000 -4.9975 -124.3781 0.0000 129892.8198
s2 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 -2.1354 | 0.0000 -2.9985 -74.6269 0.0000 2935.6919
s3 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 -0.0569 | 0.0000 -0.0800 -1.9900 0.0000 44678.2851
X1 1.0000 | 0.0000 1.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 -0.0001 | 0.0000 0.0000 0.9950 0.0000 117.0003
S5 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 -0.2392 | 0.0000 -0.3358 -8.3582 0.0000 1148.7975
s6 0.0000 | 0.0000 0.0000 | 225000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 -0.2113 | 0.0000 -0.7994 -29.8507 0.0000 13898.5625
X2 0.0000 | 1.0000 0.0000 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0286 | 0.0000 0.0000 0.0000 0.0000 22.8571
s8 0.0000 | 0.0000 | 75.0000 | 75.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000 | 1.0000 0.0000 0.0000 0.0000 4000.0000
X5 0.0000 | 0.0000 0.0000 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000 | 0.0000 0.0400 0.0000 0.0000 21.0000
Sgl 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 -1.9851 | 0.0000 -1.5970 -149.2537 0.0000 9.9552
Sg2 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0001 | 0.0000 0.0000 -0.9950 1.0000 -0.0003
Rasio | #DIV/0! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | 1170627.4343 | #DIV/O! | #DIV/O! -6548.1637 0.0000 | 3123761277.3277
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Iterasi 4

BV X1 X2 X3 X4 X5 s1 ) s3 s4 S5 S6 s7 S8 s9 Sgl Sg2 NK

z 0.0000 | 0.0000 | 2793.0000 | 3103.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 117.7176 | 0.0000 | 146.2297 0.0000 6548.1637 937126.4187
s1 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 |  0.0000 | 0.0000 | 0.0000 -3.5715 | 0.0000 -4.9975 0.0000 -125.0031 129892.8573
) 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 -2.1429 | 0.0000 -2.9985 0.0000 -75.0019 2935.7144
s3 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 -0.0571 | 0.0000 -0.0800 0.0000 -2.0001 44678.2857
X1 1.0000 | 0.0000 1.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000 | 0.0000 0.0000 0.0000 1.0000 117.0000
S5 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 -0.2400 |  0.0000 -0.3358 0.0000 -8.4002 1148.8000
S6 0.0000 | 0.0000 0.0000 | 22.5000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 -0.2143 | 0.0000 -0.7994 0.0000 -30.0008 13898.5715
X2 0.0000 | 1.0000 0.0000 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |  0.0000 | 0.0000 | 0.0000 0.0286 | 0.0000 0.0000 0.0000 0.0000 22.8571
S8 0.0000 | 0.0000 | 75.0000 | 75.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000 | 1.0000 0.0000 0.0000 0.0000 4000.0000
X5 0.0000 | 0.0000 0.0000 0.0000 | 1.0000 | 0.0000 | 0.0000 | 0.0000 |  0.0000 | 0.0000 | 0.0000 0.0000 | 0.0000 0.0400 0.0000 0.0000 21.0000
Sql 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 1.0000 | 0.0000 | 0.0000 -2.0001 | 0.0000 -1.5970 0.0000 -150.0038 10.0002
Sg2 0.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 -0.0001 | 0.0000 0.0000 1.0000 -1.0050 0.0003




Lampiran 4. Proses Metode Cutting Plane
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Iterasi 5

v X1 X2 LE] x4 X5 51 52 53 54 55 56 57 58 59 Sgl Sgl 3g3 MK

z 0.0000 0.0000  2793.0000 | 3103.0000 | 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 1177176 | 0.0000 | 146.2257 0.0000 B543.1637 0.0000 | 937126.4187
s1 | 00000 0.0000 | 00000 | 00000 | 00000 | 10000 0.0000 | 0.0000| 00000 | 00000 | 0.0000 35715 | 00000 | 49975 0.0000 | -125.0031 0.0000 | 129892.8573
s2 | o.o000 0.0000 | 00000 | 00000 | 0.0000 | 0.0000| 10000 | 0.0000| 0.0000 | 0.0000 [ 0.0000 201479 | 00000 | 23935 0.0000 | -75.0013 0.0000 | 29357144
3 | 00000 0.0000 | 00000 | 00000 | 0.0000 | 0.0000| 00000 | 1.0000| 0.0000 | 0.0000 | 0.0000 00571 | 0.0000| -0.0800 0.0000 -2.0001 0.0000 | 44673.2857
X1 | 1.0000 0.0000 | 10000 | 0.0000 | 0.0000 | 0.0000| 0.0000 | 0.0000| 00000 | 0.0000 | 0.0000 0.0000 | 00000 | 0.0000 0.0000 1.0000 0.0000 | 117.0000
55 | 00000 0.0000 | 0.0000| 00000 | 0.0000 | 0.0000| 00000 | 0.0000| 00000 | 10000 | o000 02400 | 00000| 03358 0.0000 -8.4002 0.0000 |  1148.8000
s6 | 0.0000 0.0000 | 0.0000 | 225000 | 0.0000 | 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000 [ 10000 02143 | 00000 | -0.79% 0.0000 | -30.0008 0.0000 | 133335715
X2 0.0000 1.0000 0.0000 1.0000 | 00000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 00286 | 0.0000 0.0000 0.0000 0.0000 0.0000 228571
8 | 00000 0.0000 | 750000 | 750000 | 0.0000 | 0.0000| 00000 | 0.0000| 00000 | 00000 | 0.o000 0.0000| 10000| 0.0000 0.0000 0.0000 0.0000 | 4000.0000
X | 00000 0.0000 | 00000 | 00000 | 10000 | 0.0000| 0.0000 | 0.0000| 00000 | 00000 [ 0.0000 0.0000 | 00000 | 0.0400 0.0000 0.0000 0.0000 21.0000
sl | 0.0000 0.0000 | 00000 | 00000 | 0.0000 | 0.0000| 00000 | 0.0000| 10000 | 0.0000 [ 0.0000 -20001 | 00000 | -15970 0.0000 |  -150.0033 0.0000 10.0002
5g2 0.0000 0.0000 0.0000 0.0000 | 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 0.0000 0.0000 1.0000 -1.0050 0.0000 0.0003
53 | 0.0000 00000 | 00000 | 00000 00000 | 0.0000| 0.0000 | 0.0000| 0.0000 | 0.0000 | 0.0000 -0.0286 | 0.0000|  0.0000 0.0000 0.0000 1.0000 08571
| Resin | #0ivjor | soivjor | songor | spivjor | songor | soijor | soijor | soivjor | sDivjor | #Divjor | #Divjo! 4115 598594 gonjor | sowjor | oo £0IV/0! 0 | sos36n0s
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Iterasi 6

h"-' X1 M2 X3 X4 X5 51 52 53 54 55 56 a7 5B 50 SEL 5g2 55 MK

Z 0.0000 0.0000 27930000 3103.0000 0.0000 0.0000 0.0000 0.0000 D000 0.0000 0.0000 0.0000 0.0000 145 2257 00000 6543 1637 41159336 0313593.5964
51 D.000D 0.0000 0.000D 0.0000 0.0000 1.0000 0.0000 0.0000 [alale e D.0000 D.000D 0.0000 D.00o0D -4.5575 0.00D00 -125.0031 -124 8773 129399 8397
52 D.0000 0.0000 0.0000 0.0000 D0.0000 0.0000 1.0000 0.000D0 DLD00D D.0000 D.0000 0.0000 0.0000 -2.9585 0.0000 -75.0018 -74.9264 25999338
53 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 [alale o e D.0000 0.0000 0.0000 D.0000 -0.0800 00000 -2.0001 -1.9930 445799982
X1 1.0000 0.0000 1.0000 0.0000 0.0000 0.000D 0.0000 0.0000 DUD00D 0.0000 0.0000 3.0000 0.000D 0.0000 00000 1.0000 0.0000 117.0000
55 D.0000 0.0000 0.0000 0.0000 D0.0000 0.0000 0.0000 0.000D0 DLD00D 1.0000 D.0000 0.0000 0.0000 -0.3358 0.0000 -3.4002 -8.3918 1155.9926
S6 D.000D 0.0000 0.000D 22.5000 0.0000 D.000D 0.0000 0.0000 [alale e D.0000 1.0000 0.0000 D.00o0D -0.7394 0.00D00 -30.0008 -7.4930 135049938
X2 0.00D0 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.00D0 [aluleu o] 0.0000 0.00D0 0.0000 0.0000 0.0000 0.0000 0.0000 0.9950 22.0009
5B D.000D 0.0000 75.0000 75.0000 0.0000 D.000D 0.0co00 0.0000 DUD0DD D.0000 D.000D 0.0000 1.0000 0.0000 00000 0.0000 0.0000 AD00.0000
X5 D.000D 0.0000 0.000D 0.0000 1.0000 D.000D 0.0000 0.0000 [alale e D.0000 D.000D 0.0000 D.00o0D 0.0400 0.00D00 0.0000 0.0000 21.0000
SgL D.0000 0.0000 0.0000 0.0000 D0.0000 0.0000 0.0000 0.000D0 1.0000 D.0000 D.0000 0.0000 0.0000 -1.55370 0.0000 -150.0038 -69.9327 §9.9395
Sg2 0.000D 0.0000 0.000D 0.0000 0.0000 0.000D 0.0000 0.0000 [ulale e 0.0000 0.000D 0.0000 0.000D 0.0000 1.0000 -1.0050 -0.0035 0.0033
5E3 il o il o o il o o (oS o il 1 il ] [ o -34 05505497 Z0.06E53147




Lampiran 5. Proses Metode Cutting Plane
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Iterasi 7
BY X1 X2 X3 X4 X5 51 52 53 54 55 56 57 58 58 5gl 5g2 5e3 Se4 MNE
Z 0.0000 0.0000 2793.0000 3103.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 | 145.2257 0.0000 6548.1637 411559386 | 0.0000 933553.55964
51 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -4.9575 0.0000 -125.0031 -124 8773 | 0.0000 1259599.8357
52 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -2.95385 0.0000 -75.001% ~74.59264 | 0.0000 2955593338
53 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0800 0.0000 -2.0001 -1.9380 | 0.0000 44675.9532
X1 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 | 0.0000 117.0000
55 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 -0.3358 0.0000 -3.4002 -3.3318 | 0.0000 1155.9326
56 0.0000 0.0000 0.0000 22.5000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 -0.7554 0.0000 -30.000& -7.4330 | 0.0000 13504.93338
X2 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 09550 | 0.0000 22.0009
58 0.0000 0.0000 750000 750000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 000080 | 00000 40000000
X5 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0400 0.0000 0.0000 0.00080 | 00000 21.0000
S5gl 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 -1.5570 0.0000 -150.0038 -65 93327 | 0.0000 55,9355
Sgd 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 -1.0050 -0.0035 | 0.0000 0.0033
Sg3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 -34. 9650 | 0.0000 299635
Sgd 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.95350 1.0000 -0.0009

| Rasio FDIVy0! | &#DIv/o! #DIv 0! #0101 #DIV/D! FDIVyD! | #D1v/o! FOIV/D! | #DIv/O! FDIV/D! | #DIvV/O! #DIV/D! #ODIVy0! #0101 #DIVy0! #0001 412!1113?1_’: 0 '_03?33'_??5-




Iterasi 8
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Lampiran 6. Proses Metode Branch and Bound
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BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 NK

Z -6548 -4120 -3755 -1017 -3659

S1 125 125 125 125 125 150000
S2 75 75 75 75 75 15000
S3 2 2 2 2 2 45000
S4 150 70 150 70 40 20000
59 8.4 8.4 8.4 8.4 8.4 2500
S6 30 7.5 30 30 20 18000
S7 0 35 0 35 0 800
S8 0 0 75 75 0 4000
S9 0 0 0 0 25 525
S10 1 0 0 0 0 117
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Iterasi 1
BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 510 NK Rasio
z 6548 | -4120 -3755 -1017 | -3659
s1 125 125 125 125 125 150000 1200
) 75 75 75 75 75 15000 200
S3 2 2 2 2 2 45000 22500
s4 150 70 150 70 40 20000 133.3333333
S5 8.4 8.4 8.4 8.4 8.4 2500 297.6190476
s6 30 75 30 30 20 18000 600
s7 0 35 0 35 0 800 #DIV/O!
S8 0 0 75 75 0 4000 #DIV/O!
s9 0 0 0 0 25 525 #DIV/0!
S10 1 0 0 0 0 117 117
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Iterasi 2

BV X1 X2 X3 X4 X5 s1 S2 s3 s4 S5 s6 s7 S8 s9 S10 NK Rasio

z -4120 -3755 -1017 -3659 6548 766116 -185.9504854
s1 125 125 125 125 -125 135375 1083
S2 75 75 75 75 -75 6225 83
s3 2 2 2 2 -2 44766 22383
sS4 70 150 70 40 -150 2450 35
S5 8.4 8.4 8.4 8.4 -8.4 1517.2 180.6190476
S6 75 30 30 20 -30 14490 1932
s7 35 0 35 0 0 800 22.85714286
S8 0 75 75 0 0 4000 #DIV/O!

S9 0 0 0 25 0 525 #DIV/O!

X1 0 0 0 0 1 117 #DIV/O!
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Iterasi 3

BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 NK Rasio

z 0 -3755 3103 -3659 117.7142857 6548 860287.4286 -229.1045083
S1 0 125 0 125 3.57142857]_. -125 132517.8571 1060.142857
S2 0 75 0 75 2.142857143_ -75 4510.714286 60.14285714
S3 0 2 0 2 0.057142857_ -2 44720.28571 22360.14286
S4 0 150 0 40 -2 -150 850 5.666666667
S5 0 8.4 0 8.4 -0.24 -8.4 1325.2 157.7619048
S6 0 30 22.5 20 0.214285714 -30 14318.57143 477.2857143
X2 1 0 1 0 0.028571429 0 22.85714286 #DIV/0!

S8 0 75 75 0 0 0 4000 53.33333333
S9 0 0 0 25 0 0 525 #DIV/0!

X1 0 0 0 0 0 1 117 #DIV/0!




84

Iterasi 4

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 s8 s9 S10 NK Rasio

z 0 3103 | 2657.667 25.033333 67.64761905 2793 | 881565.7619 -331.7066707
s1 0 0 | 91.66667 08333833 1.904761905 0| 1318095238 1437.922078
) 0 0 55 -0.5 1142857143 0| 4085.714286 74.28571429
s3 0 0 | 1.466667 00133333 -0.03047619 0 | 44708.95238 30483.37662
X3 0 0 | 0.266667 0.0066667 0013333333 -1 | 5.666666667 21.25
S5 0 0 6.16 -0.056 -0.128 0 12776 207.4025974
S6 0 225 12 -0.2 0.185714286 0| 1414857143 1179.047619
X2 0 1 0 0 0.028571429 0| 2285714286 #DIV/O!

S8 0 75 -20 -0.5 1 75 3575 -178.75
s9 0 0 25 0 0 0 525 21
X1 1 0 0 0 0 1 117 #DIV/O!




85

Iterasi 5

BV X1 X2 X3 X4 X5 s1 ) s3 s4 S5 S6 s7 S8 S9 S10 NK

z 3103 25.033333 67.64761905 106.3066667 2793 | 937376.7619
s1 0 08333333 1.904761905 -3.66666667 0 | 129884.5238
) 0 -0.5 1142857143 2.2 0 | 2930.714286
s3 0 0.0133333 -0.03047619 -0.05866667 0 | 44678.15238
X3 0 0.0066667 0013333333 -0.01066667 -1 | 0.066666667
S5 0 -0.056 -0.128 -0.2464 0 1148.24
6 225 -0.2 0.185714286 -0.48 0 | 1389657143
X2 1 0 0.028571429 0 0 | 22.85714286
S8 75 -0.5 1 0.8 75 3995
X5 0 0 0 0.04 0 21
X1 0 0 0 0 1 117




Lampiran 7. Proses Metode Branch and Bound

86

BV X1 X2 X3 X4 X5 st S2 S3 S4 S5 S6 S7 S8 S9 S10 NK

Z -6548 -4120 -3755 -1017 -3659 0

S1 125 125 125 125 125 0 150000
S2 75 75 75 75 75 0 15000
S3 2 2 2 2 2 0 45000
S4 150 70 150 70 40 0 20000
59 8.4 8.4 8.4 8.4 8.4 0 2500
S6 30 7.5 30 30 20 0 18000
S7 0 35 0 35 0 0 800
S8 0 0 75 75 0 0 4000
S9 0 0 0 0 25 0 525
S10 1 0 0 0 0 -1 118




87

Iterasi 1
BV X1 X2 X3 X4 X5 s1 s2 S3 s4 S5 S6 s7 S8 S9 510 NK Rasio
z -6548 | -4120 | -3755 -1017 | -3659 0
s1 125 125 125 125 125 0 150000 1200
S2 75 75 75 75 75 0 15000 200
S3 2 2 2 2 2 0 45000 22500
sS4 150 70 150 70 40 0 20000 |  133.3333333
S5 8.4 8.4 8.4 8.4 8.4 0 2500 |  297.6190476
S6 30 75 30 30 20 0 18000 600
s7 0 35 0 35 0 0 800 #DIV/O!
S8 0 0 75 75 0 0 4000 #DIV/O!
S9 0 0 0 0 25 0 525 #DIV/O!
S10 1 0 0 0 0 -1 118 118




88

Iterasi 2

BV X1 X2 X3 X4 X5 s1 ) s3 sS4 S5 S6 s7 S8 s9 510 NK Rasio

z -4120 | -3755 -1017 | -3659 -6548 772664 |  -187.5398058
s1 125 125 125 125 125 135250 1082
s2 75 75 75 75 75 6150 82
s3 2 2 2 2 2 44764 22382
s4 70 150 70 40 150 2300 32.85714286
S5 8.4 8.4 8.4 8.4 8.4 1508.8 179.6190476
S6 75 30 30 20 30 14460 1928
s7 35 0 35 0 0 800 22.85714286
S8 0 75 75 0 0 4000 #DIV/O!

s9 0 0 0 25 0 525 #DIV/O!

X1 0 0 0 0 -1 118 #DIV/0!




&9

Iterasi 3

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 S8 9 S10 NK Rasio

z 0 0 -3755 3103 | -3659 117.7142857 6548 |  866835.4286 -230.8483165
s1 0 0 125 0 125 3571428571 125 | 132392.8571 1059.142857
) 0 0 75 0 75 2142857143 75 | 4435.714286 59.14285714
s3 0 0 2 0 2 0057142857 2 | 44718.28571 22359.14286
s4 0 0 150 0 40 -2 150 700 4666666667
S5 0 0 8.4 0 8.4 -0.24 8.4 1316.8 156.7619048
S6 0 0 30 22.5 20 0214285714 30 | 14288.57143 476.2857143
X2 0 1 0 1 0 0.028571429 0| 2285714286 #DIV/O!

S8 0 0 75 75 0 0 0 4000 53.33333333
S9 0 0 0 0 25 0 0 525 #DIV/O!

X1 1 0 0 0 0 0 1 118 #DIV/O!




90

Iterasi 4

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 s9 510 NK Rasio

z 0 0 3103 | 2657.667 25.033333 67.64761905 -2793 |  884358.7619 -332.7575926
s1 0 0 0 | 91.66667 0.8333333 1.904761905 0| 131809.5238 1437.922078
s2 0 0 0 55 -0.5 1142857143 0 | 4085.714286 74.28571429
s3 0 0 0 | 1.466667 0.0133333 -0.03047619 0 | 44708.95238 30483.37662
X3 0 0 0 | 0.266667 0.0066667 0013333333 1| 4.666666667 175
S5 0 0 0 6.16 -0.056 -0.128 0 12776 207.4025974
S6 0 0 225 12 -0.2 0.185714286 0| 1414857143 1179.047619
X2 0 1 1 0 0 0.028571429 0| 22.85714286 #DIV/O!

S8 0 0 75 -20 -0.5 1 -75 3650 -182.5
S9 0 0 0 25 0 0 0 525 21
X1 1 0 0 0 0 0 -1 118 #DIV/O!




91

Iterasi 5

z X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 S10 NK

z 9966.25 3103 91.475 65.23571429 7173.25 | 930867.9286
s1 -343.75 0 -3.125 2.678571429 -343.75 | 130205.3571
) -206.25 0 -1.875 1.607142857 -206.25 | 3123.214286
s3 5.5 0 -0.05 0.042857143 5.5 | 44683.28571
X5 3.75 0 0.025 -0.05 3.75 17.5
S5 -23.1 0 -0.21 0.18 23.1 1169.8
S6 -45 22.5 -0.5 0.785714286 45 |  13938.57143
X2 0 1 0 0.028571429 0| 2285714286
S8 75 75 0 0 0 4000
S9 -93.75 0 -0.625 1.25 -93.75 87.5
X1 0 0 0 0 -1 118




92

Lampiran 8. Proses Metode Branch and Bound

BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 NK

Z -6548 -4120 -3755 -1017 -3659 0 0 0 0 0 0 0 0 0 0 0

S1 125 125 125 125 125 1 0 0 0 0 0 0 0 0 0 0 150000
S2 75 75 75 75 75 0 1 0 0 0 0 0 0 0 0 0 15000
S3 2 2 2 2 2 0 0 1 0 0 0 0 0 0 0 0 45000
S4 150 70 150 70 40 0 0 0 1 0 0 0 0 0 0 0 20000
55 8.4 8.4 8.4 8.4 8.4 0 0 0 0 1 0 0 0 0 0 0 2500
S6 30 75 30 30 20 0 0 0 0 0 1 0 0 0 0 0 18000
S7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 0 0 800
S8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 0 0 4000
S9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 0 0 525
S10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 117
S11 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22




93

Iterasi 1

BV X1 X2 X3 X4 X5 s1 S2 S3 sS4 S5 s6 s7 S8 s9 S10 s11 NK Rasio

z 6548 | -4120 | -3755 | -1017 |  -3659

s1 125 125 125 125 125 150000 1200
s2 75 75 75 75 75 15000 200
S3 2 2 2 2 2 45000 22500
sS4 150 70 150 70 40 20000 | 133.3333
S5 8.4 8.4 8.4 8.4 8.4 2500 | 297.619
S6 30 75 30 30 20 18000 600
s7 0 35 0 35 0 800 | #DIV/0!
S8 0 0 75 75 0 4000 | #DIV/O!
S9 0 0 0 0 25 525 | #DIV/O!
S10 1 0 0 0 0 117 117
s11 0 1 0 0 0 22 | #DIV/O!




94

Iterasi 2

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 s8 s9 S10 s11 NK Rasio

z -4120 | -3755 | -1017 |  -3659 6548 0| 766116 | -185.95
s1 125 125 125 125 -125 0 | 135375 1083
S2 75 75 75 75 -75 0 6225 83
s3 2 2 2 2 -2 0| 44766 22383
sS4 70 150 70 40 -150 0 2450 35
S5 8.4 8.4 8.4 8.4 -8.4 0| 15172 | 180.619
S6 75 30 30 20 -30 0| 14490 1932
s7 35 0 35 0 0 0 800 | 22.85714
S8 0 75 75 0 0 0 4000 | #DIV/O!
S9 0 0 0 25 0 0 525 | #DIV/O!
X1 0 0 0 0 1 0 117 | #DIV/O!
s11 1 0 0 0 0 1 22 22




95

Iterasi 3

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 9 S10 s11 NK Rasio

z 3755 | -1017 | -3659 6548 4120 | 856756 | -228.164
s1 125 125 125 -125 -125 | 132625 1061
) 75 75 75 75 -75 4575 61
S3 2 2 2 -2 2 | 44722 22361
sS4 150 70 40 -150 -70 910 | 6.066667
S5 8.4 8.4 8.4 -8.4 -84 | 13324 | 158.619
S6 30 30 20 -30 75 | 14325 4715
s7 0 35 0 0 -35 30 | #DIV/O!
S8 75 75 0 0 0 4000 | 53.33333
S9 0 0 25 0 0 525 | #DIV/0!
X1 0 0 0 1 0 117 | #DIV/O!
X2 0 0 0 0 1 22 | #DIV/o!




96

Iterasi 4

BV X1 X2 X3 X4 X5 s1 s2 s3 sS4 S5 S6 s7 S8 S9 S10 s11 NK Rasio

z 735.3333 | -2657.67 25.03333 2793 | 2367.667 | 879536.3 | -330.943
s1 66.66667 | 91.66667 -0.83333 0 | -66.6667 | 131866.7 | 1438.545
) 40 55 -0.5 0 -40 4120 | 74.90909
s3 1.066667 | 1.466667 -0.01333 0 | -1.06667 | 44709.87 30484
X3 0.466667 | 0.266667 0.006667 -1 | -0.46667 | 6.066667 22.75
S5 4.48 6.16 -0.056 0 -4.48 | 128144 | 208.026
S6 16 12 -0.2 0 6.5 14143 | 1178583
s7 35 0 0 0 -35 30 | #DIV/0!
S8 40 -20 -0.5 75 35 3545 | -177.25
9 0 25 0 0 0 525 21
X1 0 0 0 1 0 117 | #DIV/IO!
X2 0 0 0 0 1 22 | #DIV/O!




97

Iterasi 5

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 S10 s11 NK

z 735.3333 25.03333 106.3067 2793 | 2367.667 | 935347.3
s1 66.66667 -0.83333 -3.66667 0 | -66.6667 | 129941.7
) 40 -0.5 2.2 0 -40 2965
S3 1.066667 -0.01333 -0.05867 0 | -1.06667 | 44679.07
X3 0.466667 0.006667 -0.01067 -1 | -0.46667 | 0.466667
S5 4.48 -0.056 -0.2464 0 -4.48 | 1152.08
S6 16 -0.2 -0.48 0 6.5 13891
s7 35 0 0 0 -35 30
S8 40 -0.5 0.8 75 35 3965
X5 0 0 0.04 0 0 21
X1 0 0 0 1 0 117
X2 0 0 0 0 1 22




98

Lampiran 9. Proses Metode Branch and Bound

BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 NK

Z -6548 -4120 -3755 -1017 -3659 0 0 0 0 0 0 0 0 0 0 0

S1 125 125 125 125 125 1 0 0 0 0 0 0 0 0 0 0 150000
S2 75 75 75 75 75 0 1 0 0 0 0 0 0 0 0 0 15000
S3 2 2 2 2 2 0 0 1 0 0 0 0 0 0 0 0 45000
S4 150 70 150 70 40 0 0 0 1 0 0 0 0 0 0 0 20000
55 8.4 8.4 8.4 8.4 8.4 0 0 0 0 1 0 0 0 0 0 0 2500
S6 30 7.5 30 30 20 0 0 0 0 0 1 0 0 0 0 0 18000
S7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 0 0 800
S8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 0 0 4000
S9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 0 0 525
S10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 118
S11 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22




99

Iterasi 1

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 510 s11 NK RASIO
z -6548 | -4120 | -3755 | -1017 | -3659 0 0

s1 125 125 125 125 125 0 0 | 150000 1200
s2 75 75 75 75 75 0 0| 15000 200
S3 2 2 2 2 2 0 0| 45000 22500
sS4 150 70 150 70 40 0 0| 20000 | 133.3333
S5 8.4 8.4 8.4 8.4 8.4 0 0 2500 | 297.619
S6 30 75 30 30 20 0 0| 18000 600
s7 0 35 0 35 0 0 0 800 | #DIV/O!
S8 0 0 75 75 0 0 0 4000 | #DIV/O!
S9 0 0 0 0 25 0 0 525 | #DIV/O!
S10 1 0 0 0 0 -1 0 118 118
s11 0 1 0 0 0 0 1 22 | #DIV/O!




100

Iterasi 2

BV X1 X2 X3 X4 X5 s1 S2 s3 sS4 S5 s6 s7 s8 s9 S10 s11 NK RASIO

z -4120 | -3755 | 1017 |  -3659 -6548 0| 772664 | -187.54
s1 125 125 125 125 125 0 | 135250 1082
s2 75 75 75 75 75 0 6150 82
S3 2 2 2 2 2 0| 44764 22382
sS4 70 150 70 40 150 0 2300 | 32.85714
S5 8.4 8.4 8.4 8.4 8.4 0| 15088 | 179.619
S6 75 30 30 20 30 0| 14460 1928
s7 35 0 35 0 0 0 800 | 22.85714
S8 0 75 75 0 0 0 4000 | #DIV/O!
9 0 0 0 25 0 0 525 | #DIV/O!
X1 0 0 0 0 -1 0 118 | #DIV/O!
s11 1 0 0 0 0 1 22 22




101

Iterasi 3

BV X1 X2 X3 X4 X5 s1 s2 s3 sS4 S5 S6 s7 S8 s9 S10 s11 NK RASIO

z 3755 | -1017 | -3659 -6548 4120 | 863304 | -229.908
s1 125 125 125 125 -125 | 132500 1060
) 75 75 75 75 -75 4500 60
S3 2 2 2 2 -2 | 44720 22360
sS4 150 70 40 150 -70 760 | 5.066667
S5 8.4 8.4 8.4 8.4 -8.4 1324 | 157.619
S6 30 30 20 30 75 | 14295 476.5
s7 0 35 0 0 -35 30 | #DIV/O!
S8 75 75 0 0 0 4000 | 53.33333
S9 0 0 25 0 0 525 | #DIV/0!
X1 0 0 0 1 0 118 | #DIV/O!
X2 0 0 0 0 1 22 | #DIV/o!




102

Iterasi 4

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 s6 s7 S8 s9 S10 s11 NK RASIO

z 0 0 0 | 735.3333 | -2657.67 0 0 0 | 25.03333 0 0 0 0 0| -2793 | 2367.667 | 882329.3 | -331.994
s1 0 0 0 | 66.66667 | 91.66667 1 0 0 | -0.83333 0 0 0 0 0 0 | -66.6667 | 131866.7 | 1438.545
) 0 0 0 40 55 0 1 0 -0.5 0 0 0 0 0 0 -40 4120 | 74.90909
s3 0 0 0 | 1.066667 | 1.466667 0 0 1| -0.01333 0 0 0 0 0 0 | -1.06667 | 44709.87 30484
X3 0 0 1 | 0.466667 | 0.266667 0 0 0 | 0.006667 0 0 0 0 0 1 | -0.46667 | 5.066667 19
S5 0 0 0 4.48 6.16 0 0 0| -0.056 1 0 0 0 0 0 -4.48 | 1281.44 | 208.026
S6 0 0 0 16 12 0 0 0 -0.2 0 1 0 0 0 0 6.5 14143 | 1178583
s7 0 0 0 35 0 0 0 0 0 0 0 1 0 0 0 -35 30 | #DIV/O!
S8 0 0 0 40 -20 0 0 0 -0.5 0 0 0 1 0 -75 35 3620 -181
S9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 0 0 525 21
X1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 118 | #DIV/O!
X2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 | #DIV/O!




Iterasi 5

103

BV

X1

X2

X3

X4

X5

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

NK

9966.25

5386.25

91.475

7173.25

-2283.25

932825

S1

-343.75

-93.75

-3.125

-343.75

93.75

130125

S2

-206.25

-56.25

-1.875

-206.25

56.25

3075

S3

-0.05

15

44682

X5

3.75

1.75

0.025

3.75

-1.75

19

S5

-23.1

-0.21

-23.1

6.3

1164.4

S6

27.5

13915

S7

35

30

S8

75

75

4000

S9

-93.75

-43.75

-0.625

-93.75

43.75

50

X1

-1

118

X2

22




Lampiran 10.

Proses Metode Branch and Bound

104

BV X1 X2 X3 X4 X5 S1 S2 =9 S4 S5 S6 S7 S8 S S10 S11 S12 NK

Z -6548 -4120 -3755 -1017 -3659 0

S1 125 125 125 125 125 0 150000
S2 75 75 75 75 75 0 15000
S3 2 2 2 2 2 0 45000
S4 150 70 150 70 40 0 20000
55 8.4 8.4 8.4 8.4 8.4 0 2500
S6 30 7.5 30 30 20 0 18000
S7 0 35 0 35 0 0 800
S8 0 0 75 75 0 0 4000
S9 0 0 0 0 25 0 525
S10 1 0 0 0 0 0 117
S11 0 1 0 0 0 1 22
S12 0 0 1 0 0 0 0




105

Iterasi 1
BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 S8 s9 S10 s11 s12 NK Rasio
z -6548 | -4120 | -3755 | -1017 | -3659 0
s1 125 125 125 125 125 0 | 150000 1200
s2 75 75 75 75 75 0 | 15000 200
S3 2 2 2 2 2 0| 45000 22500
sS4 150 70 150 70 40 0 | 20000 | 133.333333
S5 8.4 8.4 8.4 8.4 8.4 0| 2500 | 297.619048
S6 30 75 30 30 20 0 | 18000 600
s7 0 35 0 35 0 0 800 | #DIV/O!
S8 0 0 75 75 0 0| 4000 | #DIV/O!
S9 0 0 0 0 25 0 525 | #DIV/O!
S10 1 0 0 0 0 0 117 117
s11 0 1 0 0 0 0 22 | #DIVIO!
s12 0 0 1 0 0 1 0| #DIv/O!




106

Iterasi 2

BV X1 X2 X3 X4 X5 s1 ) s3 sS4 S5 S6 s7 S8 s9 510 s11 s12 NK Rasio

z -4120 | 3755 | -1017 | -3659 6548 0 | 766116 | -185.95049
s1 125 125 125 125 -125 0 | 135375 1083
S2 75 75 75 75 -75 0| 6225 83
S3 2 2 2 2 -2 0| 44766 22383
sS4 70 150 70 40 -150 0| 2450 35
S5 8.4 8.4 8.4 8.4 -8.4 0 | 1517.2 | 180.619048
S6 75 30 30 20 -30 0| 14490 1932
s7 35 0 35 0 0 0 800 | 22.8571429
S8 0 75 75 0 0 0| 4000 | #DIV/O!
S9 0 0 0 25 0 0 525 | #DIV/O!
X1 0 0 0 0 1 0 117 | #DIV/O!
s11 1 0 0 0 0 0 22 22
s12 0 1 0 0 0 1 0| #DIv/O!




107

Iterasi 3

BV X1 X2 X3 X4 X5 s1 ) s3 s4 S5 S6 s7 S8 S9 S10 s11 s12 NK Rasio

z -3755 | -1017 | -3659 6548 | 4120 0 | 856756 | -228.16405
s1 125 125 125 -125 -125 0 | 132625 1061
) 75 75 75 -75 -75 0| 4575 61
S3 2 2 2 -2 -2 0| 44722 22361
sS4 150 70 40 -150 -70 0 910 | 6.06666667
S5 8.4 8.4 8.4 -8.4 -8.4 0 | 13324 | 158.619048
S6 30 30 20 -30 75 0| 14325 4715
s7 0 35 0 0 -35 0 30 | #DIV/O!
S8 75 75 0 0 0 0| 4000 | 53.3333333
S9 0 0 25 0 0 0 525 | #DIV/O!
X1 0 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 0 1 0 22 | #DIV/O!
s12 1 0 0 0 0 1 0 0




108

Iterasi 4

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 s9 510 s11 s12 NK Rasio

z -1017 | -3659 6548 | 4120 | 3755 | 856756 | -234.15031
s1 125 125 -125 -125 -125 | 132625 1061
s2 75 75 -75 -75 75 | 4575 61
s3 2 2 -2 -2 2 | 44722 22361
sS4 70 40 -150 -70 -150 910 22.75
S5 8.4 8.4 -8.4 -8.4 -8.4 | 13324 | 158.619048
S6 30 20 -30 75 -30 | 14325 716.25
s7 35 0 0 -35 0 30 | #DIV/o!
S8 75 0 0 0 -75 | 4000 | #DIV/O!
S9 0 25 0 0 0 525 21
X1 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 1 0 22 | #DIV/O!
X3 0 0 0 0 1 0| #DIvio!




109

Iterasi 5

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 S10 s11 s12 NK Rasio

z -1017 146.36 | 6548 | 4120 | 3755 | 933595 | -917.98918
s1 125 5 -125 -125 -125 | 130000 1040
) 75 -3 -75 -75 -75 | 3000 40
s3 2 -0.08 -2 -2 2 | 44680 22340
sS4 70 -1.6 -150 70 | -150 70 1
S5 8.4 -0.336 -8.4 -8.4 8.4 | 1156 | 137.619048
S6 30 -0.8 -30 75 -30 | 13905 463.5
s7 35 0 0 -35 0 30 | 0.85714286
S8 75 0 0 0 -75 | 4000 | 53.3333333
X5 0 0.04 0 0 0 21 | #DIV/O!
X1 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 1 0 22 | #DIv/o!
X3 0 0 0 0 1 0| #DIvio!




Iterasi 6

110

BV

X1

X2

X3

X4

X5

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

NK

29.05714

146.36

6548

3103

3755

934466.7

S1

-3.57143

-125

-125

129892.9

S2

-2.14286

-3

2935.714

S3

-0.05714

-0.08

44678.29

S4

-2

10

SS

-0.24

1148.8

S6

-0.85714

22.5

13879.29

X4

0.028571

0.857143

S8

-2.14286

75

3935.714

X5

0.04

21

X1

117

X2

22

X3




Lampiran 11. Proses Metode Branch and Bound

111

BV X1 X2 X3 X4 X5 st S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 NK

Z -6548 -4120 -3755 -1017 -3659 0 0

S1 125 125 125 125 125 0 0 | 150000
S2 75 75 75 75 75 0 0 15000
S3 2 2 2 7 2 0 0 45000
S4 150 70 150 70 40 0 0 20000
59 8.4 8.4 8.4 8.4 8.4 0 0 2500
S6 30 75 30 30 20 0 0 18000
S7 0 35 0 35 0 0 0 800
S8 0 0 75 75 0 0 0 4000
S9 0 0 0 0 25 0 0 525
S10 1 0 0 0 0 0 0 117
S11 0 1 0 0 0 1 0 22
S12 0 0 1 0 0 0 -1 1
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Iterasi 1
BV X1 X2 X3 X4 X5 s1 ) s3 sS4 S5 S6 s7 S8 S9 S10 s11 s12 NK RASIO
z -6548 | 4120 | -3755 | -1017 | -3659 0 0 0 0 0 0 0 0 0 0 0 0
s1 125 125 125 125 125 1 0 0 0 0 0 0 0 0 0 0 0 | 150000 1200
) 75 75 75 75 75 0 1 0 0 0 0 0 0 0 0 0 0| 15000 200
S3 2 2 2 2 2 0 0 1 0 0 0 0 0 0 0 0 0 | 45000 22500
sS4 150 70 150 70 40 0 0 0 1 0 0 0 0 0 0 0 0 | 20000 | 133.333333
S5 8.4 8.4 8.4 8.4 8.4 0 0 0 0 1 0 0 0 0 0 0 0| 2500 | 297.619048
S6 30 75 30 30 20 0 0 0 0 0 1 0 0 0 0 0 0| 18000 600
s7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 0 0 0 800 | #DIV/O!
S8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 0 0 0| 4000 | #DIV/O!
S9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 0 0 0 525 | #DIV/O!
S10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 117 117
s11 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 22 | #DIV/O!
S12 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1| #DIV/O!
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Iterasi 2

BV X1 X2 X3 X4 X5 s1 S2 S3 s4 S5 S6 s7 S8 s9 S10 s11 s12 NK RASIO

z -4120 | -3755 | -1017 | -3659 6548 0 | 766116 | -185.95049
s1 125 125 125 125 -125 0 | 135375 1083
s2 75 75 75 75 -75 0| 6225 83
S3 2 2 2 2 -2 0| 44766 22383
sS4 70 150 70 40 -150 0| 2450 35
S5 8.4 8.4 8.4 8.4 -8.4 0| 1517.2 | 180.619048
S6 75 30 30 20 -30 0| 14490 1932
s7 35 0 35 0 0 0 800 | 22.8571429
S8 0 75 75 0 0 0| 4000 | #DIV/O!
S9 0 0 0 25 0 0 525 | #DIV/0!
X1 0 0 0 0 1 0 117 | #DIV/O!
s11 1 0 0 0 0 0 22 22
s12 0 1 0 0 0 -1 1| #DIV/O!
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Iterasi 3

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 s8 9 S10 s11 s12 NK RASIO

z 3755 | -1017 | -3659 6548 | 4120 0 | 856756 | -228.16405
s1 125 125 125 -125 -125 0 | 132625 1061
) 75 75 75 -75 -75 0| 4575 61
s3 2 2 2 -2 -2 0| 44722 22361
sS4 150 70 40 -150 -70 0 910 | 6.06666667
S5 8.4 8.4 8.4 -8.4 -8.4 0 | 13324 | 158.619048
S6 30 30 20 -30 75 0| 14325 4715
s7 0 35 0 0 -35 0 30 | #DIV/O!
S8 75 75 0 0 0 0| 4000 | 53.3333333
S9 0 0 25 0 0 0 525 | #DIV/0!
X1 0 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 0 1 0 22 | #DIV/O!
s12 1 0 0 0 0 1 1 1
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Iterasi 4

BV X1 X2 X3 X4 X5 s1 ) s3 sS4 S5 S6 s7 S8 s9 510 s11 s12 NK RASIO

z -1017 | -3659 6548 | 4120 | -3755 | 860511 | -235.17655
s1 125 125 -125 -125 125 | 132500 1060
S2 75 75 -75 -75 75 | 4500 60
s3 2 2 -2 -2 2 | 44720 22360
sS4 70 40 -150 -70 150 760 19
S5 8.4 8.4 -8.4 -8.4 84 | 1324 | 157.619048
S6 30 20 -30 15 30 | 14295 714.75
s7 35 0 0 -35 0 30 | #DIV/O!
S8 75 0 0 0 75 | 3925 | #DIV/O!
S9 0 25 0 0 0 525 21
X1 0 0 1 0 0 117 | #DIVIO!
X2 0 0 0 1 0 22 | #DIV/O!
X3 0 0 0 0 -1 1] #DIVIO!




Iterasi 5
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BV

X1

X2

X3

X4

X5

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

NK

5386.25

91.475

7173.25

2283.25

9966.25

930032

S1

-93.75

-3.125

343.75

93.75

-343.75

130125

S2

-56.25

-1.875

206.25

56.25

-206.25

3075

S3

-0.05

55

1.5

-5.5

44682

X5

0.025

-3.75

-1.75

3.75

19

SS

-0.21

23.1

6.3

-23.1

1164.4

S6

45

27.5

13915

S7

35

30

S8

75

75

3925

S9

-43.75

-0.625

93.75

43.75

-93.75

50

X1

117

X2

22

X3




Lampiran 12.

Proses Metode Branch and Bound
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BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 NK

Z -6548 -4120 -3755 -1017 -3659

S1 125 125 125 125 125 150000
S2 75 75 75 75 75 15000
S3 2 2 2 2 2 45000
S4 150 70 150 70 40 20000
SS 8.4 8.4 8.4 8.4 8.4 2500
S6 30 75 30 30 20 18000
S7 0 35 0 35 0 800
S8 0 0 75 75 0 4000
S9 0 0 0 0 25 525
S10 1 0 0 0 0 117
S11 0 1 0 0 0 22
S12 0 0 1 0 0 0
S13 0 0 0 1 0 0
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Iterasi 1

BV X1 X2 X3 X4 X5 s1 ) S3 s4 S5 S6 s7 S8 s9 510 s11 S12 513 NK Rasio

z -6548 | -4120 | -3755 | 1017 |  -3659 0 0 0 0 0 0 0 0 0 0 0 0 0

s1 125 125 125 125 125 1 0 0 0 0 0 0 0 0 0 0 0 0 | 150000 1200
s2 75 75 75 75 75 0 1 0 0 0 0 0 0 0 0 0 0 0| 15000 200
s3 2 2 2 2 2 0 0 1 0 0 0 0 0 0 0 0 0 0| 45000 22500
s4 150 70 150 70 40 0 0 0 i 0 0 0 0 0 0 0 0 0| 20000 | 133.3333
S5 8.4 8.4 8.4 8.4 8.4 0 0 0 0 i 0 0 0 0 0 0 0 0 2500 | 297.619
S6 30 75 30 30 20 0 0 0 0 0 1 0 0 0 0 0 0 0| 18000 600
s7 0 35 0 35 0 0 0 0 0 0 0 1 0 0 0 0 0 0 800 | #DIV/0!
s8 0 0 75 75 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4000 | #DIV/0!
s9 0 0 0 0 25 0 0 0 0 0 0 0 0 1 0 0 0 0 525 | #DIV/O!
S10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 117 117
s11 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 22 | #DIv/O!
S12 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 | #DIV/o!
513 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 | #DIv/o!
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Iterasi 2

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 S8 S9 S10 s11 s12 s13 NK Rasio

z 0| -4120| -3755| -1017 | -3659 6548 0| 766116 | -185.95
s1 0 125 125 125 125 -125 0 | 135375 1083
s2 0 75 75 75 75 -75 0 6225 83
s3 0 2 2 2 2 -2 0| 44766 22383
s4 0 70 150 70 40 -150 0 2450 35
S5 0 8.4 8.4 8.4 8.4 -8.4 0| 15172 | 180.619
S6 0 75 30 30 20 -30 0| 1449 1932
s7 0 35 0 35 0 0 0 800 | 22.85714
S8 0 0 75 75 0 0 0 4000 | #DIV/0!
9 0 0 0 0 25 0 0 525 | #DIV/O!
X1 1 0 0 0 0 1 0 117 | #DIV/O!
s11 0 1 0 0 0 0 0 22 22
s12 0 0 1 0 0 0 0 0 | #DIv/o!
s13 0 0 0 1 0 0 1 0 | #DIv/o!




120

Iterasi 3

BV X1 X2 X3 X4 X5 s1 ) s3 sS4 S5 S6 s7 S8 S9 S10 s11 s12 s13 NK Rasio

z -3755 | -1017 | -3659 6548 | 4120 0 | 856756 | -228.164
s1 125 125 125 -125 -125 0 | 132625 1061
) 75 75 75 -75 -75 0| 4575 61
s3 2 2 2 -2 -2 0| 44722 22361
sS4 150 70 40 -150 -70 0 910 | 6.066667
S5 8.4 8.4 8.4 -8.4 -8.4 0| 13324 | 158.619
S6 30 30 20 -30 75 0| 14325 4775
s7 0 35 0 0 -35 0 30 | #DIV/O!
S8 75 75 0 0 0 0| 4000 | 53.33333
S9 0 0 25 0 0 0 525 | #DIV/0!
X1 0 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 0 1 0 22 | #DIV/O!
s12 1 0 0 0 0 0 0 0
s13 0 1 0 0 0 1 0 | #DIv/O!
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Iterasi 4

BV X1 X2 X3 X4 X5 s1 S2 s3 s4 S5 s6 s7 S8 s9 S10 s11 s12 s13 NK Rasio

z 0 -1017 | -3659 6548 4120 3755 856756 | -234.15
s1 0 125 125 -125 -125 -125 132625 1061
) 0 75 75 -75 -75 -75 4575 61
s3 0 2 2 -2 -2 -2 44722 | 22361
sS4 0 70 40 -150 -70 -150 910 | 2275
S5 0 8.4 8.4 -8.4 -8.4 -8.4 1332.4 | 158.619
S6 0 30 20 -30 75 -30 14325 | 716.25
s7 0 35 0 0 -35 0 30 | #DIV/O!
S8 0 75 0 0 0 -75 4000 | #DIV/O!
S9 0 0 25 0 0 0 525 21
X1 1 0 0 1 0 0 117 | #DIV/0!
X2 0 0 0 0 1 0 22 | #DIV/o!
X3 0 0 0 0 0 1 0 | #DIV/O!
513 0 1 0 0 0 0 0 | #DIV/O!
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Iterasi 5

BV X1 X2 X3 X4 X5 s1 ) S3 sS4 S5 S6 s7 S8 S9 S10 s11 s12 s13 NK Rasio

z 0 0 0| -1017 0 0 0 0 0 0 0 0 0| 14636 | 6548 | 4120 | 3755 0 | 933595 | -917.989
s1 0 0 0 125 0 1 0 0 0 0 0 0 0 5 -125 -125 -125 0 | 130000 1040
) 0 0 0 75 0 0 1 0 0 0 0 0 0 -3 -75 -75 -75 0| 3000 40
s3 0 0 0 2 0 0 0 1 0 0 0 0 0| -0.08 -2 -2 -2 0| 44680 22340
s4 0 0 0 70 0 0 0 0 1 0 0 0 0 -1.6 -150 -70 -150 0 70 1
S5 0 0 0 8.4 0 0 0 0 0 1 0 0 0| -0.33 -8.4 -8.4 -8.4 0| 1156 | 137.619
S6 0 0 0 30 0 0 0 0 0 0 1 0 0 -0.8 -30 75 -30 0| 13905 463.5
s7 0 0 0 35 0 0 0 0 0 0 0 1 0 0 0 -35 0 0 30 | 0.857143
S8 0 0 0 75 0 0 0 0 0 0 0 0 1 0 0 0 75 0| 4000 | 53.33333
X5 0 0 0 0 1 0 0 0 0 0 0 0 0 0.04 0 0 0 0 21 | #DIV/o!
X1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 117 | #DIv/O!
X2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 22 | #DIV/O!
X3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 | #DIvV/O!
s13 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0




Iterasi 6

123

BV

X1

X2

X3

X4

X5

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

NK

146.36

6548

4120

3755

1017

933595

S1

-125

-125

-125

-125

130000

S2

-3

3000

S3

-0.08

-2

44680

S4

-1.6

-150

-150

70

S5

-0.336

1156

S6

13905

S7

30

S8

4000

X5

0.04

21

X1

117

X2

22

X3

X4




Lampiran 13. Proses Metode Branch and Bound
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BV X1 X2 X3 X4 X5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 S13 NK

Z -6548 -4120 -3755 -1017 -3659 0 0 0

S1 125 125 125 125 125 1 0 0 [ 150000
S2 75 75 75 75 75 0 0 0 15000
S3 2 2 2 2 2 0 0 0 45000
S4 150 70 150 70 40 0 0 0 20000
S5 8.4 8.4 8.4 8.4 8.4 0 0 0 2500
S6 30 7.5 30 30 20 0 0 0 18000
S7 0 35 0 35 0 0 0 0 800
S8 0 0 75 75 0 0 0 0 4000
S9 0 0 0 0 25 0 0 0 525
S10 1 0 0 0 0 0 0 0 117
S11 0 1 0 0 0 0 0 0 22
S12 0 0 1 0 0 0 1 0 0
S13 0 0 0 1 0 0 0 -1 1
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Iterasi 1

BV X1 X2 X3 X4 X5 s1 s2 s3 sS4 S5 S6 s7 S8 S9 510 s11 s12 s13 NK RASIO
z -6548 | -4120 | 3755 | -1017 |  -3659 0

s1 125 125 125 125 125 0 | 150000 1200
) 75 75 75 75 75 0| 15000 200
s3 2 2 2 2 2 0| 45000 22500
s4 150 70 150 70 40 0| 20000 | 133.3333
S5 8.4 8.4 8.4 8.4 8.4 0 2500 | 297.619
S6 30 75 30 30 20 0| 18000 600
s7 0 35 0 35 0 0 800 | #DIV/O!
s8 0 0 75 75 0 0 4000 | #DIV/O!
s9 0 0 0 0 25 0 525 | #DIV/O!
S10 1 0 0 0 0 0 117 117
s11 0 1 0 0 0 0 22 | #DIV/O!
s12 0 0 1 0 0 0 0 | #DIVIO!
513 0 0 0 1 0 -1 1 | #DIvV/O!
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Iterasi 2

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 S8 S9 S10 s11 s12 s13 NK RASIO

z 4120 | 3755 | -1017 | -3659 6548 0| 766116 | -185.95
s1 125 125 125 125 -125 0| 135375 1083
s2 75 75 75 75 -75 0 6225 83
s3 2 2 2 2 -2 0| 44766 22383
s4 70 150 70 40 -150 0 2450 35
S5 8.4 8.4 8.4 8.4 -8.4 0| 15172 | 180.619
S6 75 30 30 20 -30 0| 1449 1932
s7 35 0 35 0 0 0 800 | 22.85714
S8 0 75 75 0 0 0 4000 | #DIV/0!
9 0 0 0 25 0 0 525 | #DIV/O!
X1 0 0 0 0 1 0 117 | #DIV/O!
s11 1 0 0 0 0 0 22 22
s12 0 1 0 0 0 0 0 | #DIv/o!
s13 0 0 1 0 0 -1 1| #DIV/O!




127

Iterasi 3

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 S8 9 510 s11 s12 s13 NK RASIO

z 0 3755 | -1017 | -3659 6548 4120 0 | 856756 | -228.164
s1 0 125 125 125 -125 -125 0| 132625 1061
s2 0 75 75 75 -75 -75 0 4575 61
s3 0 2 2 2 2 -2 0| 44722 22361
s4 0 150 70 40 -150 -70 0 910 | 6.066667
S5 0 8.4 8.4 8.4 -8.4 -8.4 0| 13324 | 158619
s6 0 30 30 20 -30 75 0| 14325 4715
s7 0 0 35 0 0 -35 0 30 | #DIV/O!
s8 0 75 75 0 0 0 0 4000 | 53.33333
s9 0 0 0 25 0 0 0 525 | #DIV/0!
X1 1 0 0 0 1 0 0 117 | #DIV/O!
X2 0 0 0 0 0 1 0 22 | #DIV/O!
s12 0 1 0 0 0 0 0 0 0
s13 0 0 1 0 0 0 -1 1| #DIv/O!
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Iterasi 4

BV X1 X2 X3 X4 X5 s1 s2 s3 sS4 S5 S6 s7 S8 s9 510 s11 s12 s13 NK RASIO

z 0 -1017 | -3659 6548 4120 3755 0| 856756 | -234.15
s1 0 125 125 -125 -125 -125 0| 132625 1061
) 0 75 75 -75 -75 -75 0 4575 61
s3 0 2 2 -2 -2 -2 0| 44722 | 22361
s4 0 70 40 -150 -70 -150 0 910 | 2275
S5 0 8.4 8.4 -8.4 -8.4 -8.4 0| 13324 | 158,619
S6 0 30 20 -30 -5 -30 0| 14325 | 716.25
s7 0 35 0 0 -35 0 0 30 | #DIV/O!
s8 0 75 0 0 0 -75 0 4000 | #DIV/O!
s9 0 0 25 0 0 0 0 525 21
X1 1 0 0 1 0 0 0 117 | #DIV/O!
X2 0 0 0 0 1 0 0 22 | #DIV/O!
X3 0 0 0 0 0 1 0 0 | #DIVIO!
513 0 1 0 0 0 0 -1 1 | #DIV/O!
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Iterasi 5

BV X1 X2 X3 X4 X5 s1 s2 s3 s4 S5 S6 s7 s8 9 510 s11 s12 s13 NK RASIO

z 0 0 0| -1017 0 0 0 0 0 0 0 0 0| 14636 | 6548 | 4120 | 3755 0 | 933595 | -917.989
s1 0 0 0 125 0 1 0 0 0 0 0 0 0 -5 -125 -125 -125 0 | 130000 1040
) 0 0 0 75 0 0 1 0 0 0 0 0 0 -3 -75 -75 -75 0| 3000 40
s3 0 0 0 2 0 0 0 1 0 0 0 0 0| -0.08 -2 -2 -2 0| 44680 22340
sS4 0 0 0 70 0 0 0 0 1 0 0 0 0 -1.6 -150 -70 -150 0 70 1
S5 0 0 0 8.4 0 0 0 0 0 i 0 0 0| -033 -8.4 -8.4 -8.4 0| 1156 | 137.619
S6 0 0 0 30 0 0 0 0 0 0 1 0 0 -0.8 -30 75 -30 0| 13905 463.5
s7 0 0 0 35 0 0 0 0 0 0 0 1 0 0 0 -35 0 0 30 | 0.857143
S8 0 0 0 75 0 0 0 0 0 0 0 0 1 0 0 0 75 0| 4000 | 53.33333
X5 0 0 0 0 1 0 0 0 0 0 0 0 0 0.04 0 0 0 0 21 | #DIV/O!
X1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 117 | #DIv/O!
X2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 22 | #DIV/o!
X3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 | #DIvV/O!
s13 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1
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Iterasi 6

BV X1 X2 X3 X4 X5 s1 s2 s3 sS4 S5 S6 s7 s8 9 S10 s11 s12 s13 NK

z 0 0 0 0 0 0 0 0 0 0 0 0 0| 14636 | 6548 | 4120 | 3755 | -1017 | 934612
s1 0 0 0 0 0 1 0 0 0 0 0 0 0 -5 -125 -125 -125 125 | 129875
) 0 0 0 0 0 0 1 0 0 0 0 0 0 -3 -75 -75 -75 75 | 2925
S3 0 0 0 0 0 0 0 1 0 0 0 0 0| -0.08 -2 -2 -2 2 | 44678
sS4 0 0 0 0 0 0 0 0 1 0 0 0 0 -1.6 -150 -70 -150 70 0
S5 0 0 0 0 0 0 0 0 0 1 0 0 0| -0.33 -8.4 -8.4 -8.4 8.4 | 11476
S6 0 0 0 0 0 0 0 0 0 0 1 0 0 -0.8 -30 75 -30 30 | 13875
s7 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 -35 0 35 -5
S8 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 75 75 | 3925
X5 0 0 0 0 1 0 0 0 0 0 0 0 0 0.04 0 0 0 0 21
X1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 117
X2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 22
X3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
X4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1




Lampiran 14. Pohon Percabangan Metode Branch and Bound
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Lampiran 15. Bahasa Pemrograman Python OptimasiApp

¥ IMPORT MODWLE ¥ANG DIGUMAEAN £

import streamlit as st

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from streamlit option_menu import opticn_senu
import plotly.espress as px

import plotly figure_factory as #F

import baseed

import plckle

from gurobipy import *
import numpy as np

# IMPORT DATASET VISUALTSAST &

def data():
coll, col2,colld = stocolusns{3)
with cal2:
st.write(”* Data Ini Bersumber dard referensi Artikel®)
st . dataframe(df)
¥ HMEMBLUAT TAMEFILAW 8

st.set_page_config(

page_title="optimasi app”,

page_icon=" 3",

layout="wide",

initial sidebar state=-"sxpanded”,

menu_itens={
‘Get Help®: "https://www. extreselycoolapp.com/help®,
‘Repart a bug®: “hItps:/Seew . extremelycoolapp.comsbug”,
*Bhout': g This 15 a header. This is an "extremely® coal app!™

I

# Encoding untuk gasbar background
def add_bg_fros_local (image file):
with open(image file, "rb™) as image_file:
encoded_string = basesd. bedencode(isage_file.read())
st. markdown |
g
cstylex
-stapp {{
background-image: wrl{data:isage/{"png"};baseés, {encoded_string.decode()});
background-size: cover
I
«f stylex

un:;fu_al Low_html=Trse
1
add_bg_from_local('bg_knn_fix.jpg")

# Encoding untuk gasbar side bar
def got_img as_basesd(file):
with open(file, “rb”) as #:
data = F_read()
return basesd. bédencode|data) .decode( )

img = get_img_as basesd ("side.ipg”)
page_bg_img = 77"
cstylex

[data-testide"stSidebar®] » div:first-child {{
backgrownd-image: url(“data:image/png;basesd, {img}™);
backgrownd-position: center;
backgrownd-repeat: no-repeat;
backgrownd-attachment: fixed;

I

[data-testid="stHeader™] {{

backgrownd: rgbaf@,8,.8,8);
[}Ltaatntia-":ﬂuu]mr‘] i1

right: Zrem;

T

ofstyles

st.markdown{page bg img, unsafe allow himl=Troe)



st.wmrite(™ "

& AFLIKAST OPTIMASI PEMIUALAN PIE SUSU CW DHIAM MAMDIRT &

]

FUNGSI CUTTING PLAME

def cutting plane_optisdzation{):

st.header( "Metode Cutting Plane™)
#al = "Pie Susu Rasa Original®

#a2 = "Ple Susu Rasa Coklat®

#a3 = "Ple Susu Rasa Esju”

#34 = "Ple Susu Rasa Coklat Keju”
#a5 = "Ple Susu Rasza Strasberry”
#coll, cold, coll, cold, colS= st.columns(5)

Swdth coll:

#ot_success{f w1l = {al}")

Swlth col2:

#ct_success{f x2 = {a2}")

Fwith col3:

#ot_success{f w3 = {a3}")

Fwith cold:

Fot_success{f ud = {a4}")

Fwith cols:

#st.success{f x5 = {a5}")
st.header( "Masukian Koefisien Fungsl Tujuan:™)

call, col?, caold, cold, colSe st.columns(S)

with coll:

kopfisien w1l = st.number input(®x1”, key="koef x1”, valus=8.8)

with colz:

kopfisien w2 = st.number input(”x2", key="koef x2”, valus=8.8)

with col3:

kopfisien w3 = st.number input(”x3", key="koef x3", valus=8.8)

with cold:

koefisien_x4 = st.number_input(“x4", key="koef x4", valug=8.8)

with cols:

koefisien_x5 = st.number_input(®x5", key="koef x5", valug=8.8)

st.header(“Masukkan Koefisien Eendala Pertama :®)
call, colZ, cold, cold, colSe st.columns(S)

with coll:
koefisien_kendalal xl
with colz:
koefisien_kendalal x2
with col3:
koefisien_kendalal x3
with cold:
koefisien_kendalal x4
with cols:

st.number_input{*xl”, key="koef kendalal x1",
st.number_input{*x2", key="koef kendalal x2",
st.number_input{*x3", key="koef kendalal x3",

st.number_input{“x4”, key="koef kendalal w4~

koefisien kendalal w5 = st.number_input{~s5~, key="koef_kendalal x5",

batas_kendalal = st.number_input(“Batas Kendala Pertama®, key="batas_kendalal”, value=8.3)

st.header| “Masukkan Koefisien Eendala Eedusa :°)
coll, col?, cold, cols, colS= st.columns(s)

with coll:

koefisien kendalaZ w1l = st.number_input{~x<l”, key="koef_kendalaz x1-,

with col2:

koefisien kendalaZ x2 = st.number_input{~x2”, key="koef_kendalaz x2~,

with col3:

koefisien kendalaZ x3 = st.number_input{“x3", key="koef_kendalaz x3~,

with cold:

koefisien_kendalaZ x4 = st.number_input{~x4”, key="koef_kendalaZz x4~

with cols:

walue=B.8)
walue=B.8)
walue=B.8)
walue=B.8)

walue=8.B)

walue=8.B)
walue=B.B)
walue=B.B)

walue=B.B)

koefisien kendalaZ x5 = st.number_input{~x5", key="koef_kendalaZ x5", wvalue=B.B8)

batas_kendala? = st.number_input("Batas Kendala Kedua®, key="batas_kendalal®, walue=B8.8)

st.header( "Masukkan Koefisien Eendala Eetiga ")
call, col2, cold, cold, colS= st.columns(S)

with coll:
koefisien_kendalad sl
with col2:
koefisien_kendalad x2
with col3:
koefisien_kendalad wl
with cold:
koefisien_kendalad wd
with col5:

st.number_input{“x1”, key-"koef_kendala3_x1",
st.number_input{“x2", key-"koef_kendala3_x2",
st_number_input{“x3", key="koe¥_kendala3 w1®,

st_number_input{“xd”, key="koo¥_kendala3_wd",

walue=8.B8)
walue=8.B8)
walue=B. B}

walue=B. B}

koefisien_kendala3_wS = st.number_input{*xS", key="koef kendala3_x5", walue=B.B8)

batas_kendalad = st number_input("Batas Kendala Ketiga®, key="batas_kendala3™, waluse-8.@)

st . header( "Masukian Koefisien Eendala Ecempat ™)
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with coll:

A sy

koefisien kendalad w1 = st.number_input{*xl”, key="koef kendalad x1", value=B.B)

with colz:

koefisien kendalad 2 = st.number_input{*x2”, key="koef kendalad x2", value=B.B)

with col3:

koefisien kendalad x3 = st.number_input{*x3”, key="koe¥ kendalad x3", value=B.B)

with col4:

koefisien kendalad x4 = st.number_input{*=4”, key="koef kendalad x4", value=B.B)

with cols:

koefisien kendalad x5 = st.number_input{*x5", key="koe¥ kendalad x5%, value=B.B)
batas_kendalad = st.ramber_input(*Batas Kendala Keempat®™, key="batas_kendalad™, value=8.8)

st.header( “Masukkan Koefisien Eendala Eelima :*)
coll, colZ, cold, col4, colSe st.columns(S)

with coll:

koefisien kendalaS_xl = st.number_input{*xl1”, key="koef kendalaS 1", value=B.B)

with colz:

koefisien kendalaS_xZ = st.number_input{*x2”, key="koe¥ kendalaS 2", value=B.B)

with col3:

koefisien kendalaS_x2 = st.number_input{*x3”, key="koe¥ kendalaS x3", value=B.B)

with col4:

koefisien kendalaS_x4 = st.number_input{*=4”, key="koef kendalaS_x4", value=B.B)

with cols:

koefisien kendalaS_xS = st.number_input{*x5”, key="koef kendalaS 5", value=B.B)
batas_kendalaS = st.rmamber input(*Batas Kendala Kelima®, key="batas_kendalaS”, value=B.@)

st.header( “Masukkan Koefisien Eendala Eeenam ™)
coll, colZ, cold, col4, colSe st.columns(S)

with coll:

koefisien kendalas_xl = st.number_input{*xl”, key="koef kendalas x1", value=B.B)

with colz:

koefisien kendalas_xZ = st.number_input{*x2”, key="koef kendalas x2", value=B.B)

with col3:

koefisien kendalas_x3 = st.number_input{*x3”, key="koef kendalas x31", value=B.B)

with col4:

koefisien kendalas_x4 = st.number_input{*=4”, key="koef kendalas x4", value=B.B)

with cols:

koefisien kendalas xS = st.number_input{*x5”, key="koef kendalas x5%, value=B.B)
batas_kendalas = st.rmamber input(*Batas Kendala Keenam®, key="batas_kendalas”, value=B.@)

st.header( “Masukkan Koefisien Eendala Eetujuh =)
coll, colZ, cold, col4, colSe st.columns(S)

with coll:

koefisien kendala? w1 = st.number_input{*xl”, key="koe¥ kendala7_x1", value=B.B)

with colz:

koefisien kendala? 2 = st.number_input{*x2”, key="koef kendala7_x2", value=B.B)

with col3:

koefisien kendala? x3 = st.number_input{*x3”, key="koe¥ kendala7_x3", value=B.B)

with col4:

koefisien kendala? x4 = st.number_input{*=4”, key="koef kendala7_x4", value=B.B)

with cols:

koefisien kendala? x5 = st.number_input{*x5", key="koef kendala7_x5", value=B.B)
batas_kendala? = st.ramber_input(*Batas Kendala Ketujuh®, key="batas_kendala?”, value=8.8)

st.header( “Masukkan Koefisien Eendala Eedelapan :°)
coll, colZ, cold, col4, colSe st.columns(S)

with coll:

koefisien kendala® w1l = st.number_input{*xl1”, key="koef kendala® x1", value=B.B)

with colz:
koefisien_kendalal w2
with col3:
koefisien_kendalal w3
with col4:
koefisien_kendala® wd
with cols:
koefisien_kendalal xS

st.number_input{“xz", key="koef kendala® x2", value=B.B)
st.number_input{“x3”, key="koef kendala® x31", value=B.B)
st.number_input{“x4”, key="koef kendala® x4", value=B.B)

st.number_input{“x5", key="koef kendala® x5°, value=B.B)

batas_kendala® = st.ramber input(*Batas Kendala Kedelapan®, key="batas_kendalaZ”, value=3.B)

st.header( “Masukkan Koefisien Eendala Eesembilan :*)
coll, colZ, cold, col4, colSe st.columns(S)

with coll:
koefisien_kendalas wl
with colz:
koefisien_kendalad w2
with col3:
koefisien_kendalas w3
with col4:
koefisien_kendalas xd
with cols:
koefisien_kendalad xS

st.number_input{“x1”, key="koef kendalad x1", value=B.B)
st.number_input{“xz", key="koef kendalad x2", value=B.B)
st.number_input{“x3”, key="koef kendalad x31", value=B.B)
st.number_input{“x4”, key="koef kendalad x4", value=B.B)

st.number_input{“x5", key="koef kendalad x5°, value=B.B)

batas_kendalad = st.ramber_input(*Batas Kendala Kesesbilan®, key="batas_kendalas®, value=B.8)
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if st.button( "Hitung Solwsi®):
calculate_solution_cutting_plane(koefisien_xl, koefisien w2, koefisien x3, koefisien_xd,

koefisien_kendalal x1,
koefisien_kendalal x1,
hoefisien_kendalad_xl,
koefisien_kendalad _xl,
koefisien_kendalas_xl,
koefisien_kendalaé xl,
kowefisien_kendalaT x1,
koefisien_kendalag_xl,
koefisien_kendala® xl,

!

def calculate solution_cutting plane(koefisien x1,

koefisien_kendalal xl,
koefisien_kendalal x1,
koefision kendalad x1,
kwoefisien_kendalad w1,
koefisien_kendalas_xl,
koefisien_kendalag xl,
koefisien_kendala? x1,
koefisien_kendala® w1,
koefisien_kendalad xl,

# Membuat model baru
m = Model("cutting-plana™)

# Membuat variabel-variabel

Xl =

xZ
3
x4
x5

. addVar { vtype=GRE. INTEGER,,
.addVar { vtype=GRB. INTEGER,
.addVar { vtype=GRB. INTEGER,
.addVar { vtype=GRB. INTEGER,
.addVar { vtype=GRB. INTEGER,

mame="x1")
namg="x2"
ramg="53" )
mang="54" |
mame="%5")

koefisien_kendalal x2,
koefisien_kendalad w2,
koefisien_kendalad_xz,
koefisien_kendalad_xz,
koefisien_kendalas_x2,
koefisien_kwendalag_xz,
koefisien_kendala? w2,
koefisien_kendalaB_x2,
koefisien_kendalad_xz,

koefisien_kendalal x3,
koefisien_kendalal =3,
woefisien_kendalad_x3,
koefisien kendalad x3,
koefisien kendalas x3,
koefisien_kendalaé x3,
koefisien_kendalaT =3,
koefisien kendalaZ x3,
koefisien kendala® x3,

koefisien x5,

koefisien_wendalal x4,
koefisien_kwendalal x4,
koefisien_wendalad_xd,
koefisien_kendalad x4,
koefisien_kendala5_x4,
koefisien_kwendalaé_x4,
koefisien_kwendala? x4,
koefisien_kendalaB_x4,
koefisien_kendalad x4,

koefisien x2, koefisien x3, koefisien w4, koefisien xS,

koefisien_kendalal x2,
koefisien_kendalal x2,
koefisien _kendalad x2,
koefisien kendalad w2,
koefisien_kendalaS_x2,
koefisien_kendalaé x2,
koefisien_kendala?_x2,
koefisien_kendalaB_x2,
koefisien_kendalad x2,

koefisien_kendalal x3,
koefisien_kendalaz x3,
koefisien_kendalad x3,
koefisien_kendalad w3,
koefisien_kendalaS x3,
koefisien_kendalas x3,
koefisien_kendala? x3,
koefisien_kendala® wi,
koefisien_kendalad w3,

# Monotapkan fungsi tujuan berdasarkan koefisisn yang dimasukkan pengguna
m.setdbjective{koefisien_x1 * x1 # koefisien w2 * x2 + koefisien x3 * x3 + koofisien w4 * wd + kosfisien x5 * w5, GRE.MAXIMIZE)

# Mgnasbahkan kendala pertama

m.agdConstr{koefisien_kendalal x1 *

Nl o+

# Menasbahkan kendala kedusa

m.acdConstr{koefisien_kendalaZ x1 *

®l +

# Monasbahkan kendala ketiga

m_addConstr{koefisien_kendala3d w1 *

wl o+

# Mgnasbahkan kendala keempat

m.agdConstr{koefisien_kendalas w1 *

Nl o+

# Menasbahkan kendala kelima

m.acdConstr{koefisien_kendalaS_x1 *

®l +

# Penambahkan kendala kesnam

wl o+

koefisien_kendalal x2

koefisien kendalaZ x2

koefisien_kendalal w32

koefisien_kendalad x2 *

koefisien kendalas x2

i

[

[

[

[

m_addConstr{koefisien_kendalas w1 *

# Menasbahkan kendala ketujub
m.agdConstr{koefisien_kendala? xl1

# Monasbahkan kendala kedelapan
m. acdConstr{koefisien_kendala8 xl

# Menasbahkan kendala kesembilan
m_addConstr{koefision_kendalad sl

"

®l

wl

koefisien_kendalas_x2

koefisien_kendalaT x2

koefisien kendala® x2

wl + koefisien_kendala% x2

# Menyelesaikan relaksasi pesrograman linier asal

n.optimize()

# Melakukan iterasi hingga ditesukan salusi bilangan bulat

while True:

# Mendapatkan nilai solusi saat ind

¥l val =
¥2_wal =
¥3_val =
w4 _val =
¥5_val =

xl.x
®1.x
xl.x
x4
x5.%

# Momeriksa apakah solusi merupakan bilangan bulat

if all{np.isclose(x_wal, round{x_wal)} for x_wal in [xl val, x2 val, x3_val, x4 _val, x5 val]):

break

# Monasbahkan kendala baru untuk memotong solusi saat ind

m addnnctreivl

-

-

-

-

-

+

koefisien_kendalal x3

koefisien kendala2 w3

koefisien_kendalal w3

koefisien_kendalad_x3

koefisien kendalas w3

koefisien_kendalas_w3

koefisien_kendala? x3

koefisien kendala® w3

koefisien_kendalas w3

" NI

koefisien_kendalal x4,
koefisien_wendala? x4,
koefizsien_kendalad x4,
koefisien_wendalad x4,
koefisien_kendalaS x4,
koefisien_kwendalaé_xd,
koefisien_kwendala? x4,
kowfisien_wendalal_wd,
koefisien_kendalad x4,

H1 %

w1 @

LERY

H1 %

w1 @

koefisien_kendalal x4 =

koefisien_kendalaz x4 *

koefisien_kendalad wa *

koefisien_kendalas xa =

koefisien_kendalaS x4 *

koefisien_kendala
koefision_kendala
woefisien_kendala
koefisien kendala
koefisien kendala
koefisien_kendala
koefision_kendala
koefisien kendala
koefisien kendala

koefisien kendala
kpefisien_kendala
koefisien_kendala
koefisien_kendala
koefisien kendala
kpefisien_kendala
koefisien_kendala
koefisien_kendala
koefisien kendala

woefi

koefi

looefd

woefi

koefi

looefd

w3

w3

w3

koefisien_kendalas_wd *

koefisien_kendala7 x4

koefisien_kendala® x4

koefisien_kendalad wd

= Al vl walh 4 ¥F o proedfe? wall o+ w3 o priendiwd wall e vl o poiendfwd uall & vE o PreendfES w3l oce <10

woefi

koefi

looefd
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# Menyelesaikan kembali relaksasi pesrograman linier

n.optimize()

st.header( “Solusi Optimal Cutting Plane

z = (koefisien x1 * xl.x) + (koefisien w2 * xZ.x) + (woefisien_x3 * x3.x) + (koefisien w2 * xd.x) + (koefisien x5 * x5.x)

)

ooll, colZ, cold, cold, colSe st.columns(S)

with coll:

st.swccess{fxl = {xl.u}")
with col2:

st.ssccess{fx2 = {x2.u}")
with col3:

st.ssccess{fxd = {x3.u}")
with cols:

st.ssccess{fxd = {xd.u}")
with cols:

st.success{ x5 = {x5.u}")

st.success{f Hasil Optimasi @ {z}")

def

branch_and_bound_optimization():

st.header( “Metode Branch and Bound™)

#al = "Fle Susu Rasa Original®
#a2 = "Ple Susu Rasa Coklat”
#a3 = "Fle Susu Rasa Esju”

#a4 = "Ple Susu Rasa Coklat Keju™

#a5 = “Fie Susu Rasa Strasberry”

FUNGSI branch-and-bouwnd

#coll, col2, coll, cold, colS= st.columns(S)

#with coll:

#st.success(f xl = {al}”)
#with col2:

est.success{F a2 = {az}")
#with col3:

#st.success{F ud = {a3}")
#with cold:

est.success{F ud = {34}7)
#with cols:

est.success{F us = {as}")

st.header| “Masukkan Koefisien Fungsi Tujuan:™)

ooll, col2, cold, cold, colS= st.columns(S)

with coll:

koefisien w1 = st.number_input(®xl®,

with colz:

koefisien 2 = st.number_input(“=2z",

with col3:

koefisien ¥3 = st.number_input(“=3",

with cold:

koefisien x4 = st.number_input(“=4",

with cols:

koefisien x5 = st.number_input(“sS",

ey="koef_wl1",
hey="koef_u2",
ey="koef_w3",
hey="koef_ud",

ey="koef_w5",

st.header( “Masukkan Koefisien Eendala Pertama :™)
ooll, colZ, cold, cold, colSe st.columns(S)

with coll:

koefisien_kendalal x1 = st.number_input{*x1”, key="koef kendalal wl”,

with col2:

koefisien_kendalal x2 = st.number_input{*x2", key="koef_kendalal w2",

with col3:

koefisien_kendalal x2 = st.number_input{*x3", key="koef_kendalal wi”,

with cold:

koefisien_kendalal x4 = st.number_input{ x4, key="koef_kendalal w4",

with cols:

koefisien_kendalal x5 = st.number_input{*x5", key="koef_kendalal ws",
batas_kendalal = st.mamber_input(“Batas Kendala Pertama®, key="batas_kendalal™, value=B.@})

st.header( “Masukkan Koefisien Eendala Eedusa :®)
ooll, col2, cold, cold, colS= st.columns(5)

with coll:

koefisien_kendalaZ x1 = st.number_input{*x1”, key="koef kendalaz wl",

with colz:

koefisien_kendalaZ x2 = st.number_input{*x2", key="koef_kendalaz w2",

with col3:

koefisien_kendalaZz x2 = st.number_input{*x3", key="koef kendalaz wi",

with cold:

koefisien_kendalaZ x4 = st.number_input{ x4, key="koef_kendalaz w4",

with cols:

koefisien_kendalaZ x5 = st.number_input{*x5", key="koef_kendalaz ws",
batas_kendala? = st.mamber_input(“Batas Kendala Kedua®, key="batas_kendalal®, value=8.8)

valug=a.8)
valug=a.8)
valug=a.8)
valug=a.8)

valug=a.8)

value=8. )
value=8. )
value=8. )
value=8. )

value=g. 2}

value=8. )
value=8. )
value=8. )
value=8. )

value=g. 2}



st.hpader("Masukkan Koefisien Eendala Eetiga :")
coll, col2, cold, col4, colSe st.columns{s)
with coll:

koefisien_kendalad x1 = st.number_input{“xl”, key-"koe# kendala3 w1",

with colz:

koefisien_kendalad x2 = st.number input{“xz", key="koef kendala3 w2",

with col3:

koefisien_kendala3d x3 = st.number_input{“x3", key="koef kendala3 x3",

with col4:

koefisien_kendalad w4 = st_number_input{xd”, key="koed kendalad wa”,

with cols:

walug=8.8)
walue=8.8)
walue=B.8)

walue=8.8)

koefisien_kendalad x5 = st.number_input{“x5", key="koef kendala3d w5", value=B.B)

hatas_kendalad = st.mamber_input("Batas Kendala Ketiga®, key="batas_kendala3”, value=8._@)

st.hpader(“Hasukkan Koefisien Eendala Eecempat :°)
coll, col2, col3, cold, colSe st.columns(S)
with coll:

koefisien_kendalad w1 = st.number_input{“xl", key="koef kendalad w1",

with colz:

koefisien_kendalad x2 = st.number_input{“x2", key-"koef_kendalad x2",

with col3:

koefisien_kendalad x3 = st.number_input{“x3", key="koef_kendalad _w3",

with cold:

koefisien_kendalad x4 = st.number_input{~x$”, key="koef kendalas w4~

with cols:

walue=8.8)
walug=8.8)
walue=8.8)

walue=8.8)

koefisien_kendalad x5 = st.number_input{~“x5", key="koe¥ kendalad w5", valus-B.B8)

batas_kendalas = st.mamber_input(“Batas Kendala Kesmpat®™, key="batas_kendalad™, value=B.@)

st. hpader( "Masukkan Koefisien Eendala Eelima :*)
coll, colZ, cold, col4, colSe st.columns{s)
with coll:

koefisien_kendalaS 1 = st.number _input{“xl", key-"koe# kendalas w1",

with colz:

koefisien_kendalaS x2 = st.number input{“xz", key="koef kendalas w2",

with col3:

koefisien_kendalaS x3 = st.number_input{“x3", key="koef kendalas x3",

with cold:

koefisien_kendalaS w4 = st_number_input{“xd”, key="koed kendalas _wa”,

with cols:

walug=8.8)
walue=8.8)
walue=B.8)

walue=8.8)

koefisien_kendalaS x5 = st.number_input{~x5", key="koef kendalaS w5", value=B.B8)

batas_kendalaS = st.namber_input("Batas Kendala Kelima®, key="batas_kendalas”, wvalue=8.8)

st.hpader(“Masukkan Koefisien Eendala Eeenam :°)
coll, col2, col3, cold, colSe st.columns(S)
with coll:

koefisien_kendalas x1 = st.number_input{~xl”, key="koef kendalas w1”,

with colz:

koefisien_kendalas 2 = st.number _input{“x2", key-"koed_kendalas w2",

with col3:

koefisien_kendalas x3 = st.number input{“x3", key="koef kendalas wi",

with cold:

koefisien_kendalas x4 = st.number_input{“x$”, key="koef kendalas w4”,

with cols:

walue=8.8)
walug=8.8)
walue=8.8)

walue=B.8)

koefisien_kendalas x5 = st.number_input{~x5", key="koe¥ kendalas w5", valus-B.B)

batas_kendalas = st.namber_input(“Batas Kendala Keenam®, key="batas_kendalas™, value=8.8)

st.hpader( "Masukkan Koefisien Eendala Eetujuh :")
coll, colZ, cold, col4, colSe st.columns{s)
with coll:

koefisien_kendala? wl = st_number_input{“x1”, key="koef kendala? _wi",

with col2:

koefisien_kendala? x2 = st.number_input{“xz", key="koef kendala? _w1",

with col3:

koefisien_kendala? x3 = st.number_input{“x3", key-"koef_kendala?_x3",

with cold:

koefisien_kendala? w4 = st_number_input{“xd”, key="koed_kendala?_wa”,

with cols:

walue=8.8)
walue=8.8)
walug=8.8)

walue=8.8)

koefisien_kendala? x5 = st.number_input{~x5", key="koef kendala7 _w5", value=B8.B8)

batas_kendala? = st.mamber_input("Batas Kendala Ketujuh®™, key="batas_kendala?”, value=B.@)

st.hpader(“Masukkan Koefisien Eendala Eedelapan :
coll, col2, col3, cold, colSe st.columns{S)
with coll:

koefisien_kendalas x1 = st.number_input{“x1”, key="koef kendalad x1",

with colz:

koefisien_kendala® 2 = st.number_input{“x2", key-"koef_ kendala® w2",

with col3:

koefisien_kendala® x3 = st.number input{“x3", key="koef kendala® w3",

with cold:

koefisien_kendala® x4 = st.number_input{“x4”, key="koef kendalal w4~ ,

with cols:

koefisien kendala® xS = st_number input{*x5". keve"koef kendala® w57

walue=B.8)
walug=8.8)
walue=8.8)
walue=B.8)

walue=8. 8
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batas_kendala® = st.ramber_input(“Batas Kendala Kedelapan®, key="batas_kendalag®, value-8.8)

st.headery "Masukkan Koefisien Eendala Eesembilan :°)
coll, col?, calid, cold, colSe st.columns(S)

with coll:

koefisien _kendalad w1 =

with colz:

koefisien_kondalad x2 =

with col3:

koefisien kendalad x3 =

with cold:

koefisien_kendalad xd =

with cols:

koefisien_kendalad x5 =

if st.button("Hitung Solusi®):
caleulate_branch_and_bound{koefisien_x1, koefisien x2, koefisien x3, koefisien x4, koefisien_us,

£ Membuat scdel baru

koefisien_kendalal x1,
koefisien_kendalal x1,
koefisien_kendalal xl,
koefisien_kendalad xl,
koefision_kendalas w1,
koefisien_kendalaé _xl,
koefisien_kendala? xl,
koefisien_kendalad xl,
koefision_kendala® w1,

)

koefisien kendalal xl,
koefisien kendalaZ _wl,
koefisien_kendalad x1,
koefisien_kendalad xl,
koefisien kendalaS_xl,
koefisien kendalad_xl,
koefisien_kendala? x1,
koefisien_kendala® xl,
koefisien kendalad xl,

m = Model( "branch-and-bownd™ )

# Membuat variabel-variabel

¥1 = m.addVar(vtype-GRE. INTEGER,
¥2 = m.addVar(vtype-GRB. INTEGER,
¥3 = m.addVar(vtype-GRB. INTEGER,
¥4 = m.30dVar(vtype=GRB. INTEGER,
¥5 = m.addVar(vtypo-GRE. INTEGER,

namg="%1"}
name="x2"
name="x3"}
nang="x4")
namg="%5"}

st.number_input{*x1", key="koef_kendalad x1",
st_number_input {*x2", key="koef_kendalad w2",
st.number_input{*x3", key="koef_kendalad x3",
st.number_input{*x4”, key="koef kendalad wa”,

st.number_input{*x5", key="koef_kendalad 5",
batas_kendalad = st.ramber _input("Batas Kendala Kesesbdlan®, key-"batas_kendala?®, value-B.@)

koefisien_kendalal x2,
koefisien_kendala2 x2,
koefisien_kendalad x2,
koefisien_kendalad xz,
koefisien_kendalas_x2,
koefisien_kendala x2,
koefisien_kendala? x2,
koefisien_kendalag_xz,
koefisien_kendalad w2,

def caleoulate_branch_and_bound {koefisien_x1, koefisien_x2, koefisien_x3,

koefisien_kendalal x2,
koefisien_kendalal x2,
koefisien_kendalad x2,
koefisien_kendalad x2,
koefisien_kendalaS x2,
koefisien_kendalab_x2,
koefisien_kendala? x2,
koefisien_kendalaB_x2,
koefisien_kendalad x2,

valug=8.8)
walug=B.8)
valug=8.8)
walug=8.8)

walue=8.8)

koefisien_kendalal x3,
koefisien kendala? x3,
koefisien kendalad x3,
koefisien_kendalad_x3,
koefisien_kendalaS_x3,
koefisien kendalag x3,
koefisien kendala? x3,
koefisien_kendalas_x3,
koefisien_kendalad_x3,

koafisien_kendalal =4,
koefisien_kendala? =4,
koefisien_kendalad w4,
koefisien_kendalad w4,
koafisien_kendalaS_sd,
koefisien_kendalab_wd,
koefisien_kendala? w4,
koefisien_kendalad_ws,
koafisien_kendalad_wd,

koefision x4, koefisien_ xS,

koefisien_kendalal x3,
koefisien_kendalaz 3,
koefisien_kendala3 x3,
koefisien_kendalad w3,
koefisien_kendalaS 3,
koefisien_kendalas w3,
koefisien_kendala? x3,
koefisien_kendalaB_x3,
koefisien_kendalad 3,

# Merwtapkan fungsi tujuan berdasarkan koefisien yang dimasukkan pengguna
m.setObjectivekoefisien_x1 * x1 + koefisien xZ * xI + koefisien x3 * x3 » koefisien x4 ¥ x4 + koefisien x5 * x5, GRE.MAXIMIZE)

# Menasbahkan kendala pertama

n.addConstr{koefisien_kendalal x1 * x1 +

£ Menasbankan kendala kedua

n.addConstr{koefisien_kendalaz »1 * x1 +

# Menasbahkan kendala ketiga

m.addConstr{koefisien_kendalad w1l * »1 +

# Mgnambahkan kendala keempat

m.addConstr{koofisien_kendalad w1 ¥ x1 +

£ Menasbankan kendala kelima

m.addConstr{koefisien_kendalas w1 ¥ x1 +

& Menambahkan kendala keenam

n.addConstr{koefisien_kendalas w1 * x1 +

£ Menasbahkan kendala ketujuh

n.addConstr{koefisien_kendala? x1 * x1 +

# Menasbahkan kendala kedelapan

m_addConstr{koefision_kendala® wl * w1 +

£ Menasbankan kendala kesembilan

m.agdConstr{koefisien_kendalad x1 *

koefisien_kendalal x2

koefisien_kendalal x2 *

koefisien_kendalad x2 *

koefisien_kendalad x2 * x2

koefisien_kendalas x2 * x2

koefisien_kendalad x2 ¥ w2

koefisien_kendala? x2 ¥ x2

koefision_kendalal w2 * w2

¥l + kopfisien kendalas x2 * x2

# Meryelesaikan relaksasi pesrograman linder awal

* x2 + koefisien_kendalal x3

x2 + koefisien_kendalaZ w3

%2 + woefisien_kendalad w3

+ koefisien_kendalad x3

+ koefisien_kendalas w3

+ koefisien kendalag w3

+ koefisien_kendala? w3

+ hoefisien_kendalad w3

+ koefisien_kendalas 3

koefisien_kendalal w4,
koefisien_kendalal w4,
koefisien_kendalad_sd,
koefisien_jendalad_sd,
koefisien_kendalas w4,
koefisien_kendalab w4,
koefisien_kendala?_sd,
koefisien_lendalal_sd,
koefisien_kendalad w4,

koefisien_kendalal w4 *

koefisien_kendalaz w4 *

koefisien_kendalad x4

koefisien_kendalad x4 * =4

koefisien_kendalas xd * =

koefisien_kendalas_wd ¥ wd

koefisien_kendala? w4 ¥ wd

koefision_kendala® wd * wd

koefisien_kendalad xd * w4

koefisien_kendala
koefision_kendala
koefisien_kendala
koefisien_kendala
koefision_kendala
koefisien_kendala
koefisien_kendala
koefisien_kendala
koefision_kendala

koefisien_kendala
koefisien_kendala
koafisien_kendala
koafisien_kendala
koefisien_kendala
koefisien_kendala
koafisien_kendala
koafisien_kendala
koefisien_kendala

o + koefi

o + koefi

o + koefi

+ koefd

+ koefd

+ koefi

+ koefi

+ hoefd

+ koefd



n.optimize()

# Melakukan iterasi hingga ditesukan solusi bilangan bulat

while True:

# Mendapatkan nilai solusi saat ind

¥l val = x1.
¥2_val = x3.
%3 val = x3.
¥4 val = x4,
¥5_val = x5.

£ Memerdksa

if all{mp.isclose(x_val, round{x_wval)) for x wal in [x1 val, =2 val, =3 val, x4 val, ®5 val]}):

break

x
€
x
x

apakah solusi merwpakan bilangan bulat

# Menambahkan batas pada solusi baru untuk memctong solusi saat ind

m.adoConstrixl - round{xl_val) + x2 - round{x2_val) + x3 - round{x3_val) # x4 - round{x$_val) + x5 = round(x5_val) <= =1}

# Menyelesaikan kembali relaksasi pesrograman linier

n.optisize()

st.header( "Salusi Optimal Branch and Bound :7)

z = (koefisien xl * x1.x) + (koefisien_x2 * w2.x) + (koefisien x3 * x3.x) + (koefisien_ w4 * xd.x) + (koefisien x5 * x5.x)

woll, col?, cold, cold, colS= st.columns(S)

with coll:

st.seccess{fxl = {xl.x}")

with colz:

st.success{fx2 = {x2.u}")

with col3:

st.success{fx3 = {x3.x}")

with cols:

st.success{fxd = {od.u}")

with cols:

st.success{f x5 = {x5.u}")

st.success({fHasil Optisasi : {z}")

FUMNGST REFEREMSI UNTLE ARTIKEL

def artikel cutting plane optimization():
st. subheader( "Metode Cutting Plane™)
st.write( "Metode Cutting Plane {Metode Bidang Potong) adalah salah satu metode yang digenakan untuk menyelesaikan masalah optimasi ke
st.write("Prinsip dasar darl metode ind adalah dengan melakukan iterasi dan menghasilkan bidang potong baru yang membatasi sclusi yan
st.write( "Metode Cutting Plane sering digunakan dalam persasalahan optimasi kombinatorial yang kompleks dan mesdiliki banyak wariabel,

def artikel _branch_and_bound_optimization():
st. subheader | "Metode Branch and Bound” )

write| Metode Branch and Bownd (Metode Cabang dan Batas) adalah sebwah teknik yang digunakan wntuk senyelesaikan masalah optimasi
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st.

st.write(“PFrinsip dasar dari metode ind adalah dengan membangun sebuah pohon pencarian (search tree) yang merepresentasikan seluruh K
st.write("Selasa proses pencarian, beberapa simpul pada pohon pencarian dapat dieliminasi berdasarkan evaluasi batas atas dan batas b
st write("Metode Branch and Bownd serdng digunakan dalam persasalahan optimasi kosbinatorial yang memilikd struktur pohos pencardian y

pilihan = option_menu(
monis_title=None, # required

options=[ "Home
icons=[ “houss

HMENU AFLIEAST &

» “Optimasi®, “"Artikel”], & required
“book™, “envelope™], @ optional

meni_icon="cast®, & optional
default_index=B, & optional
arientation="horizontal®,

styles={

“contaimer”: {“padding™: "Blimportant™, “backgrownd-calor®: “gfafafa™},
®icon™: {"color®: "orange”, “font-size”: "25px”},
“naw-1ink":

“font-size”: "25m",

“text-align®: “left",

"margin®: "Bpx",

®«shover-color®: “Bess”,

]

“naw-link-selected”: {“background-color™: “orange”},

¥ Meonbuat Enkripsi

# digunakan wuntuk keamanan data acmin

import hashlib

# Module wntuk melakukan penyandian atau enkripsi

def make_hashes(passward):
return hashlib.sha2Selstr.encode|password) ) hexdigest()

» HMEMBUAT FUMGSI LOG IN D&N SIGN UF USER < &
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def check_hashes(password, hashed_tewxt):
if make_hashes(password) == hashed_tewt:
return hashed_text
return False

b MEMEUAT DATASASE £

import sqlite3
conm = sglited.connect( "data_admin.db" )
€ = conm.cursar()

# Membuat Fungsi sebagal tabel data admin
def create_usertable]):
c.execute( "CREATE TABLE IF MOT EXISTS userstable{username TEXT,password TEXT)')

# Membuat Fungsi sebagal inmputan data user

def add_userdata(username, password):
c.execute( *INSERT INTO userstable{username,password) WVALUES (7, #)°, [username,password))
conn, commdt )

£ Membuat Fungsi sebagal login user

def login user{username, password):
c.exgcute( *SELECT * FROM userstable WHERE username =7 AND password = #',[usermame, password))
data = c.fetchall()
return data

# Fungsi menampilican semsa data admin/user
def wiew all users{):
c.execute( "SELECT * FROM userstable’)
data = c.fetchall()
return data

£ SETTING TAMPILAN TIAF MENU &

if pilihan == “Home™:
st. image( ‘HOME. {pg ' )
elif pilihan == "Optimasi®:
st.warning("Login Untuk Mengakses Fltur Optisasi | ")
menu = [“Login®, “Signlp®]
gambar = st.sidebar.image(“atas_cprimasi png”, use_column_width=True)
chodce - st.sidebar.selectbox(® *, menu)

if cholce == “Login®:
usernase = st.slidebar.text_input(*Mama Pengguna®)
password = st.sidehar. tewt_input(*Eata Sandi®, type='password”)
if st_sidebar. checkbow{“Lagin®):
# if password == "13345':
create_usertablef)
hashed_pswd - make_hashes (password)

result = login user{username, check hashes(password, hashed pswd))

if result:
st.success{*Masuk scbagai {}°.format{usernase))
st.sidebar. image( "optimasi.png”, wse_column_width-Trug}

task = st.selectbox{*Pilih Informasi®, ["---- Pilih Menu ----", “Optimasi®, "Profil®]}
if task == “=co= PLLID Menm =-e="C
st.image( “welcose.png” )
elif task == “Profil®:
st. subheader( “Profil Pengguna® )
user_result = view all_users()
clean_db = pd.Dataframe{user_result, columns=["NMama Pengguna®, “Kata Sandi®])
st.dataframe(clean_db)
elif task == “Optimasi®:
optimasi = st.selectbow{*Pilih Mgtode®, [“--- Pilih Metode ---°, "Cutting Plane®, “Branch and Bound®])
if ocptimasi == “Cutting Plang®:
cutting plane_optimization()
e2lif aptimasi == "Branch and Bound™:
Eranch_and_bownd_cptimization)
else:
st.swuocess | "Filih Hetode Dptimasi®)

else:
st.warning{“Nama Pengguna/Eata Sandi salah®)

elif chodce == “Signiip™:
st. subheader| “Buat Akun Baru® )
new_user = st.bext_input{“Hama Pengguna®)
new_password = st.text_input( “Eata Sandi”, type=‘password’)

if st_button] “Daftar=):

create_usertable]}

add_userdata(new_user, make_hashes(new_password))
st.susccess{"Anda telah berhasil membuat Akusn yang walid™)
st.infol“Buka Menu Login wntuk masuk™)

elif pilinan == “Artikel®:
st.title(“Artikel: Metode Cutting Plane dan Branch and SBound™)
st.write(“ODalam artikel ini, kita akan membahas mengenal dua metode yang sering digunakan dalam menyelesaikan sasalah optisasi kombin

artikel cutting plane_optimization))
artikel branch_and_bound_cptimization()
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Lampiran 16. Dokumentasi CV. Dhian Mandiri
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Lampiran 17. Halaman-halaman OptimasiApp

APLIKASI OPTIMASI PENJUALAN PIE SUSU CV DHIAN MANDIRI

 Home 00 R e
OPTIMASI
SUSU

X

_ APLIKASI OPTIMASI PENJUALAN PIE SUSU CV

ER OPTIMASI ‘
_ DHIAN MANDIRI @
0 b

Login ~
Nama Pes . )
it Login Untuk Mengakses Fitur Optimasi !
mega
Kata Sandi Masuk sebagai mega
[o]
Pilih Informasi
el Optimasi -
Pilih Metode

r_ — Pilih Metode - v
I-.Illll
'I Pilih Metode Optimasi




Login v
Nama Pengguna
mega
Kata Sandi
[od
Login

Ve %

DHIAN MANDIRI O

% Home Optimasi &4 Artikel

Login Untuk Mengakses Fitur Optimasi !

Masuk sebagai mega

pilih Informasi

Optimasi

Pilih Metode

_ APLIKASI OPTIMASI PENJUALAN PIE SUSU CV

- Pilih Metode ---

- Pilih Metode -
Cutting Plane

Branch and Bound
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x
ISER OPTIMASI

Login v
Nama Pengguna

mega
Kata Sandi

Lod

Login

T

Masukkan Koefisien Fungsi Tujuan:

x1 x2 %3 x4

0.00 -+ 0.00 = & 0.00 = & 0.00 - +

Batas Kendala Pertama

0.00

Masukkan Koefisien Kendala Kedua :

x1 x2 x3 x4

0.00 -+ 0.00 -+ 0.00 -+ 0.00 - 4+

Batas Kendala Kedua

0.00

Macilidram Wannfician amdala I atica .
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0.00 D
X
Masukkan Koefisien Kendala Kesembilan :
JSER OPTIMASI ,1 ” "
0.00 -+ 0.00 -+ 0.00 -+ 0.00 0.00 -+
Login % Batas Kendala Kesembilan
0.00 -+
Nama Pengguna
mega Hitung Solusi ‘
Kata Sandi " ” "
Y Solusi Optimal Cutting Plane :
Login X1=-0.0 x2=-0.0 X3=-0.0 X4=-00 X5=-0.0
Hasil Optimasi : -0.0
I-.lllll
o Masukkan Koefisien Kendala Kesembilan:
x1 X2 x3 x4 5
0.00 -+ 0.00 -+ 0.00 -+ 0.00 0.00 -+
R OPTIMASI
Batas Kendala Kesembilan
0.00 -+
togin v ( Hitung Solusi ‘
Nama Pengguna
mega Solusi Optimal Branch and Bound :
Kata Sandi
x1=-0.0 x2=-0.0 x3=-0.0 x4=-0.0 x5=-0.0
@
Login Hasil Optimasi : -0.0
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