LAMPIRAN A

Data — data yang digunakan dalam pengolahan data adalah sebagai berikut :
1. Datal

Waktu proses :
Operasi
Job 1 2 3 4 5 6
1 12 13 6 7 9 9
2 14 7 13 10 6 12
3 8 11 7 9 13 11
4 13 14 9 11 5 5
5 12 7 8 15 7 11
Mesin :
Operasi
Job 1 2 3 4 5 6
1 1 4 2 3 6 5
2 3 2 5 1 4 6
3 2 5 4 3 6 1
4 1 4 2 5 6 3
5 2 1 3 6 4 5
Due date :
Job | DD
1 89
2 94
3 97
4 87
5 88




2. Data?2

Waktu proses :

Operasi

Job

Mesin :

Operasi

Job

Due date :

DD

48

50
52
53
51

Job
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3. Data3

Waktu proses :

Operasi

10
11

10

10

11

10

12

Job

Mesin :

Operasi

Job

Due date :

DD

70
62
58
67

Job

- N on
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4. Datad

Waktu proses :

Operasi

13

12
14

14

11

10

13

13

11

11

14

13
12

14

10

14

12

10

Job

Mesin :

Operasi

Job

Due date :

i o= N SN 2
m%gggoooo
1%123456
—




5. Data5

Waktu proses :
Operasi

Job 1 2 3 4 5
1 10 10 13 9 11
2 5 5 7 11 11
3 13 13 11 8 10
4 7 7 14 14 14
5 9 9 7 9 14
6 8 10 11

Mesin :

Operasi

Job 1 2 3 4 5
1 3 5 4 2 I
2 1 4 5 2 3
3 1 2 4 3 5
4 4 5 2 1 3
5 3 4 2 5 1
6 1 2 3 4 5

Due date :

Job | DD
1 80
2 85
3 79
4 98
5 84
6 82
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6. Data 6

Waktu proses :

Operasi

Job

Mesin :

Operasi

Job

Due date :

DD

36
26

21
20

Job

— N o <
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7. Data7

Waktu proses :

Operasi

Job

Mesin :

Operasi

Job

Due date :

O lvn 50 >~ © o
D33333
1%112345
—




8. Data8
Waktu proses :
Operasi
Job 1 2 3
1 5 5 6
2 8 3 5
6 6 6
Mesin :
Operasi
Job 1 2 3
1 1 3 2
2 3 1 2
3 1 2 3
Due date :
Job | DD
1 25
2 24
23
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9. Data9
Waktu proses :
Operasi
Job 1 2 3 4 5 6
12 11 2 8 5 5
2 12 9 7 13 7 4
3 6 5 4 11 10 8
Mesin :
Operasi
Job 1 2 3 4 5 6
1 4 3 2 6 5 1
2 1 5 3 2 6 4
3 3 2 4 1 5 6
Due date :
Job DD
46
2 58
56

A9



Al0

10. Data 10
Waktu proses :
Operasi
Job 1 2 3 4
10 6 5 5
2 8 4 7 4
11 5 10 8
Mesin :
Operasi
Job 1 2 3 4
1 4 2 1 3
2 1 4 2 3
3 3 2 4 1
Due date :
Job DD
1 30
2 38
3 40




11. Data 11

Waktu proses :
Operasi
Job 1 2 3 4 5
1 8 6 9 7 10
2 10 7 6 8 9
3 11 8 7 7 9
Mesin :
Operasi
Job 1 2 3 4 5
1 3 5 2 4
2 5 | 3 4 2
3 2 5 4 3
Due date :
Job | DD
1 52
2 45
3 49
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12. Data 12
Waktu proses :
Operasi
Job 1 2 3 4 5
1 7 9 9 6 8
2 5 7 7 10 7
3 4 7 9 9 9
Mesin :
Operasi
Job | 2 3 4 5
1 2 1 3 4 5
2 1 5 3 2 4
3 3 4 1 2 5
Due date :
Job | DD
48
2 45
55
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13. Data 13
Waktu proses :
Operasi
Job 1 2 3
1 7 9 5
2 9 6 8
3 6 7 7
4 8 5 7
Mesin :
Operasi
Job 1 2 3
1 2 3 1
2 1 2 3
3 \ 3 2
4 3 2 i
Due date :
Job | DD
32

1

2 35
3 30
4 29




Al4

14. Data 14
Waktu proses :
Operasi
Job 1 2 3 4
1 10 12 10 9
2 9 12 11 8
3 8 10 9 9
4 11 9 11 13
Mesin :
Operasi
Job 1 2 3 4
1 3 4 2 1
2 2 4 3 1
3 1 3 2 4
4 1 2 4 3
Due date :
Job | DD

1 60
2 45
3 55
4 61




15. Data 15
Waktu proses :
Operasi

Job 1 2 3 4 5
1 9 7 10 5 11
2 7 8 12 10 8
3 7 6 9 9 9
4 10 9 7 11 8

Mesin :

Operasi

Job 1 2 3 4 5
1 2 3 1 5 4
2 3 1 5 4 2
3 1 3 5 4 2
4 2 5 3 1 4

Due date :

Job | DD
1 70
2 71
3 65
4 66
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16. Data 16
Waktu proses :
Operasi

Job | 2 3
1 9 11 10
2 12 9 13
3 15 13 11
4 14 12 10
5 1t 14 14

Mesin :

Operasi

Job 1 2 3
1 1 3 2
2 2 1 3
3 1 2 3
4 3 2 I
5 2 1 3

Due date :

Job | DD
1 70
2 68
3 82
4 66
5 75
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17. Data 17
Waktu proses :
Operasi

Job 1 2 3 4
1 8 10 6 9
2 5 9 10 12
3 12 10 8 6
4 7 8 10 11
5 6 9 10 11

Mesin :

Operasi

Job 1 2 3 4
1 1 4 2 3
2 2 3 1 4
3 1 2 4 3
4 3 4 i 2
5 4 1 2 3

Due date :

Job | DD
1 60
2 65
3 80
4 68
5 66
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18. Data 18
Waktu proses :
Operasi

Job 1 2 3 4 5
1 9 12 10 8 6
2 10 6 9 10 1t
3 9 10 13 10 7
4 11 9 10 8 12
5 10 10 7 10 7

Mesin :

Operasi

Job 1 2 3 4 5
1 1 4 2 3 5
2 1 2 5 4 3
3 2 3 1 5 4
4 2 1 3 4 5
5 3 5 4 1 2

Due date :

Job | DD
1 69
2 68
3 78
4 80
5 66
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19. Data 19
Waktu proses :
Operasi

Job 1 2 3
1 12 7 11
2 8 10 10
3 10 7 9
4 6 9 11
5 12 8 10
6 7 12 8

Mesin :

Operasi

Job 1 2 3
1 1 2 3
2 2 3 1
3 2 1 3
4 1 3 2
5 3 1 2
6 2 3 1

Due date :

Job DD
1 68
2 48
3 57
4 59
5 50
6 55
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20. Data 20

Waktu proses :

Operasi

Job

Mesin :

Operasi

Job

Due date :

Nlee o8 vv n n
D444454
1%1123456
]




LAMPIRAN B

Iterasi penjadualan dengan metode backward untuk soal 1 :
1. Last Due Date

Stage 1
Waktu Mesin
()97 (2)66 (3)87 (4)82 (5)89 (6)%4

(SH) 165, (Cj) 89, (Tij) 9 (Di) 89
(St 26 6, (Cj) 94, (Tij) 12 (Di) 94
(Sty3 61, (Cj) 97, (Tij) 11 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S1) 565, (Cj) 89, (Tij) 11 (Di) 88

Stage 2
Waktu Mesin
(1)86 (2)66 (3)87 (4)82 (5)89 (6)%4

(S 165, (Cj) 89, (Tij) 9 (Di) 89
(S) 26 6, (Cj) 94, (Tij) 12 (Di) 94
(St)3 56, (Cj) 86, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St)5 6 5, (Cj) 89, (Tij) 11 (Di) 88

Stage 3
Waktu Mesin
()86 (2)66 (3)87 (4)82 (5)89 (6)82

(Sty 165, (Cj) 89, (Tij) 9 (Di) 89
(St) 2 54, (Cj) 82, (Tij) 6 (Di) 94
(S)3 56, (Cj) 82, (Tij) 13 (Di) 97
(S) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S1)5 65, (Cj) 89, (Tij) 11 (Di) 88

Stage 4
Waktu Mesin
{1)86 (2)66 (3)87 (4)82 (5)80 (6)82

(SH) 1 5 6, (Cj) 80, (Tij) 9 (Di) 89
(S) 2 54, (Cj) 82, (Tij) 6 (Di) 94
(593 56, (Cj) 82, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S1)5 65, (Cj) 80, (Tij) 11 (Di) 88



Stage 5
Waktu Mesin
(1)86 (2)66 (3)82 (4)82 (5)80 (6)82

(St) 156, (Cj) 80, (Tij) 9 (Di) 89
(S 254, (Cj) 82, (Tij) 6 (Di) 94
(St) 356, (Cj) 82, (Tij) 13 (Di) 97
(St)4 56, (Cj) 82, (Tij) 5 (Di) 87
(S} 565, (Cj) 80, (Tij) 11 (Di) 88

Stage 6
Waktu Mesin
(1)86 (2)66 (3)82 (4)76 (5)80 (6)69

(SH) 1 56, (Cj) 69, (Tij) 9 (Di) 89
(St)24 1, (Cj) 76, (Tij) 10 (Di) 94
(St) 343, (Cj) 69, (Tij)9 (Di) 97
(St)4 56, (Cj) 69, (Tij) 5 (Di) 87
(St)56 5, (Cj) 80, (Tij) 11 (Di) 88

Stage 7
Waktu Mesin
(1)86 (2)66 (3)82 (4)76 (5)69 (6)69

(S) 156, (Cj) 69, (Tij) 9 (Di) 89
(St) 24 1, (Cj) 76, (Tij) 10 (Di) 94
(St) 343, (Cj) 69, (Tij) 9 (Di) 97
(S)4 56, (Cj) 69, (Tij) 5 (Di) 87
(St) 5 54, (Cj) 69, (Tij) 7 (Di) 88

Stage 8
Waktu Mesin
(166 (2)66 (3)82 (4)76 (5)69 (6)69

(St) 156, (Cj) 69, (Tij) 9 (Di) 89
(S)23 5, (Cj) 66, (Tij) 13 (Di) 94
(St) 3 4 3, (Cj) 69, (Tij) 9 (Di) 97
(St) 4 5 6, (Cj) 69, (Tij) 5 (Di) 87
(St) 55 4, (Cj) 69, (Tij) 7 (Di) 88

Stage 9
Waktu Mesin
(1)66 (2)66 (3)60 (4)62 (569 (6)60

(St) 1 4 3, (Cj) 60, (Tij) 7 (Di) 89
(St) 23 5, (Cj) 66, (Tij) 13 (Di) 94
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(S1) 3 3 4, (Cj) 60, (Tij) 7 (Di) 97
(S) 4 56, (Cj) 60, (Tij) 5 (Di) 87
(St) 5 4 6, (Cj) 60, (Tij) 15 (Di) 88

Stage 10
Waktu Mesin
(D66 (2)66 (3)60 (4)62 (5)53 (6)60

(St) 143, (Cj) 60, (Tij)7 (Di) 89
(SH) 222, (Cj) 53, (Tij) 7 (Di) 94
(St) 334, (Cj) 60, (Tij) 7 (Di) 97
(S 456, (Cj) 60, (Tij) 5 (Di) 87
(St) 5 4 6, (Cj) 60, (Tij) 15 (Di) 88

Stage 11
Waktu Mesin
(1)66 (2)66 (3)53 (4)53 (5)53 (6)45

(St) 132, (Cj) 53, (Tij) 6 (Di) 89
(S1)222, (Cj) 53, (Tij) 7(Di) 94
(St) 325, (Cj) 53, (Tij) 11 (Di) 97
(S)4 56, (Cj) 45, (Tij) 5 (Di) 87
(St) 53 3, (Cj) 45, (Tij) 8 (Di) 88

Stage 12
Waktu Mesin
(1)66 (2)46 (3)53 (4)53 (5)42 (6)45

(SH) 132, (Cj) 46, (Tij) 6 (Di) 89
(SH)2 13, (Cj) 46, (Tij) 14 (Di) 94
(St) 312, (Cj) 42, (Tij) 8 (Di) 97
(S) 45 6, (Cj) 45, (Tij) 5 (Di) 87
(St) 53 3, (Cj) 45, (Tij) 8 (Di) 88

Stage 13
Waktu Mesin
(1)66 (2)40 (3)32 (4)53 (5)42 (6)45

(St) 1 2 4, (Cj) 40, (Tij) 13 (Di) 89
(St) 312, (Cj) 40, (Tij) 8 (Di) 97
(St) 4 5 6, (Cj) 45, (Tij) 5 (Di) 87
(St) 5 3 3, (Cj) 32, (Tij) 8 (Di) 88

Stage 14
Waktu Mesin
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(1)66 (2)40 (3)32 (4)53 (5)42 (6)40

(St) 12 4, (Cj) 40, (Tij) 13 (Di) 89
(St) 312, (Cj) 40, (Tij) 8 (Di) 97
(Sty 445, (Cj) 40, (Tij) 11 (Di) 87
(St 533, (Cj) 32, (Tij) 8 (Di) 88

Stage 15
Waktu Mesin
(1)66 (2)32 (3)32 (4)27 (5)29 (6)40

(SH) 111, (Cj)27, (Tij) 12 (Di) 89
(S) 432, (Cj)29, (Tij) 9 (Di) 87
(St) 53 3, (Cj) 32, (Tij) 8 (Di) 88

Stage 16
Waktu Mesin
(1)66 (2)32 (3)24 (4)27 (5)29 (6)40

(St)111, (Cj)27, (Tij) 12 (Di) 89
(St) 432, (Cj)29, (Tij) 9 (Di) 87
(S)52 1, (Cj) 24, (Tij) 7 (Di) 88

Stage 17
Waktu Mesin
(166 (2)20 (3)24 (427 (5)29 (6)40

(S 111, (Cj)27, (Tij) 12 (Di) 89
(St) 42 4, (Cj) 20, (Tij) 14 (Di) 87
(St) 52 1, (Cj) 24, (Tij) 7 (Di) 88

Stage 18
Waktu Mesin
(15 (2)20 (3)24 (4)27 (5)29 (6)40

(St) 4 2 4, (Cj) 20, (Tij) 14 (D1) 87
(St)521, (Cj) 15, (Tij) 7 (D1) 88

Stage 19
Waktu Mesin
(D15 (2)20 (3)24 (4)6 (5)29 (6)40

(St)4 11, (Cj) 6, (Tij) 13 (Di) 87
(S) 52 1, (Cj) 15, (Tij) 7 (Di) 88
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Stage 20
Waktu Mesin
(18 (2)20 (3)24 (4)6 (5)29 (6)40

(Sty4 11, (Cj) 6, (Tij) 13 (Di) 87
(St)512, (Cj) 8, (Tij) 12 (Di) 88

Stage 21
Waktu Mesin
(N8 (2)-4 (3)24 (4)6 (529 (6)40

(SH) 411, (Cj) 6, (Tij) 13 (Di) 87

Stage 22
Waktu Mesin
(-7 (2)-4 (3)24 (4)6 (5)29 (6)40

Biaya Earlines = 1
Biaya Tardines = 56
Total Biaya = 57

Data Waktu Untuk Masing - Masing Job
Job 1

11 1= Awal (22), akhir (34)

12 4 = Awal (34), akhir (47)

13 2 = Awal (47), akhir (53)

1 4 3 = Awal (60), akhir (67)

1 5 6 = Awal (67), akhir (76)

1 6 5= Awal (87), akhir (96)

Job 2

2 1 3 = Awal (39), akhir (53)
2 2 2 = Awal (53), akhir (60)
2 3 5 = Awal (60), akhir (73)
2 4 1 = Awal (73), akhir (83)
2 5 4 = Awal (83), akhir (89)
2 6 6 = Awal (89), akhir (101)

Job 3

3 12 = Awal (39), akhir (47)
32 5= Awal (49), akhir (60)
3 3 4= Awal (60), akhir (67)
3 4 3 = Awal (67), akhir (76)
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3 5 6= Awal (76), akhir (89)
36 1 = Awal (93), akhir (104)

Job 4

411 = Awal (0), akhir (13)
472 4= Awal (13), akhir (27)
43 2= Awal (27), akhir (36)
44 5= Awal (36), akhir (47)
45 6= Awal (47), akhir (52)
46 3= Awal (89), akhir (94)

Job 5

512 = Awal (3), akhir (15)
52 1= Awal (15), akhir (22)
53 3 = Awal (31), akhir (39)
5 4 6 = Awal (52), akhir (67)
55 4 = Awal (69), akhir (76)
5 6 5= Awal (76), akhir (87)

. Longest Processing Time

Stage 1
Waktu Mesin
(1)97 (2)66 (3)87 (4)82 (5)89 (6)94

(SH) 165, (Cj) 89, (Tij) 9 (Di) 89
(S) 2 6 6, (Cj) 94, (Tij) 12 (Di) 94
(SH)3 6 1, (Cj) 97, (Tij) 11 (Di) 97
(S) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St) 565, (Cj) 89, (Tij) 11 (Di) 88

Stage 2
Waktu Mesin
(1)86 (2)66 (3)87 (4)82 (5)89 (6)%4

(SH)1 65, (Cj) 89, (Tij) 9 (Di) 89
(St)2 6 6, (Cj) 94, (Tij) 12 (Di) 94
(St) 3 56, (Cj) 86, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S) 565, (Cj) 89, (Tij) 11 (Di) 88

Stage 3
Waktu Mesin
(1)86 (2)66 (3)87 (4)82 (5)89 (6)82

(St) 165, Cj) 89, (Tij) 9 (Di) 89
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(St) 25 4, (Cj) 82, (Tij) 6 (Di) 94
(St)3 56, (Cj) 82, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St) 565, (Cj) 89, (Tij) 11 (Di) 88

Stage 4
Waktu Mesin
(1)86 (2)66 (3)87 (4)82 (5)78 (6)82

(S0 165, (Cj)78, (Tij) 9 (Di) 89
(Sty2 5 4, (Cj) 82, (Tij) 6 (Di) 94
(St) 3 5 6, (Cj) 82, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St) 554, (Cj) 78, (Tij) 7 (Di) 88

Stage 5
Waktu Mesin
(1)86 (2)66 (3)82 (4)82 (5)78 (6)82

(St) 165, (Cj) 78, (Tij) 9 (Di) 89
(St) 2 5 4, (Cj) 82, (Tij) 6 (Di) 94
(St) 356, (Cj) 82, (Tij) 13 (Di) 97
(St) 4 5 6, (Cj) 82, (Tij) 5 (Di) 87
(St) 55 4, (Cj) 78, (Tij) 7 (Di) 88

Stage 6
Waktu Mesin
(1)86 (2)66 (3)82 (4)76 (5)78 (6)69

(S) 16 5, (Cj) 78, (Tij) 9 (Di) 89
(St 241, (Cj) 76, (Tij) 10 (Di) 94
(St) 34 3, (Cj) 69, (Tij) 9 (Di) 97
(St) 4 5 6, (Cj) 69, (Tij) 5 (Di) 87
(S1) 55 4, (Cj) 76, (Tij) 7 (Di) 88

Stage 7
Waktu Mesin
(1)86 (2)66 (3)82 (4)76 (5)69 (6)69

(St) 1 56, (Cj) 69, (Tij) 9 (Di) 89
(St) 2 4 1, (Cj) 76, (Tij) 10 (Di) 94
(St)3 43, (Cj) 69, (Tij) 9 (Di) 97
(St) 4 5 6, (Cj) 69, (Tij) 5 (Di) 87
(S) 5 5 4, (Cj) 76, (Tij) 7 (Di) 88
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Stage 8
Waktu Mesin
(1)66 (2)66 (3)82 (4)69 (5)69 (6)69

(St) 156, (Cj) 69, (Tij) 9 (Di) 89
(S)23 5, (Cj) 66, (Tij) 13 (Di) 94
(S) 3 43, (Cj) 69, (Tij)9 (Di) 97
(SH) 456, (Cj) 69, (Tij) 5 (Di) 87
(SH)54 6, (Cj)69, (Tij) 15 (Di) 88

Stage 9

Waktu Mesin

()66 (2)66 (3)60 (4)69 (5)69 (6)54
(Sty156, (Cj) 54, (Tij) 9 (Di) 89
(St)2 35, (Cj) 66, (Tij) 13 (Di) 94
(St)3 34, (Cy) 60, (Ty) 7(D1)97
(St)4 56, (Cj) 54, (Tij) 5 (D1) 87
(St) 53 3, (Cj) 54, (Tyy) 8 (Di) 88

Stage 10
Waktu Mesin
(166 (2)66 (3)60 (4)69 (5)53 (6)54

(St 1 56, (Cj) 54, (Tij) 9 (Di) 89
(SH)22 2, (Cj) 53, (Tij) 7 (Di) 94
(St) 3 3 4, (Cj) 60, (Tij) 7 (Di) 97
(St) 4 5 6, (Cj) 54, (Tij) 5 (Di) 87
(St) 53 3, (Cj) 54, (Tij) 8 (Di) 88

Stage 11
Waktu Mesin
(1)66 (2)66 (3)60 (4)53 (5)53 (6)54

(S1) 15 6, (Cj) 54, (Tij) 9 (Di) 89
(S1) 222, (Cj) 53, (Tij) 7 (Di) 94
(S)3 2 5, (Cj) 53, (Tij) 11 (Di) 97
(St) 4 56, (Cj) 54, (Tij) 5 (Di) 87
(St) 53 3, (Cj) 54, (Tij) 8 (Di) 88

Stage 12
Waktu Mesin
(1)66 (2)66 (3)46 (4)S3 (5)53 (6)45

(St) 143, (Cj)45, (Tij) 7 (Di) 89

B8



(St) 222, (Cj) 53, (Tij) 7 (Di) 94
(S 325, (Cj) 53, (Tij) 11 (Di) 97
(St)4 56, (Cj) 45, (Tij) 5 (Di) 87
(St) 521, (Cj) 46, (Tij) 7 (Di) 88

Stage 13
Waktu Mesin
(1)66 (2)46 (3)46 (4)53 (5)42 (6)45

(St) 143, (Cj) 45, (Tij) 7 (Di) 89
(St 213, (Cj) 46, (Tij) 14 (Di) 94
(St) 3 12, (Cj) 42, (Tij) 8 (Di) 97
(St) 456, (Cj) 45, (Tij) 5 (Di) 87
(St)52 1, (Cj) 46, (Tij) 7 (Di) 88

Stage 14
Waktu Mesin
(1)39 (2)46 (3)32 (4)53 (5)42 (6)45

(S) 1 43, (Cj) 32, (Tij) 7 (Di) 89
(St) 312, (Cj) 42, (Tij) 8 (Di) 97
(St) 4 5 6, (Cj) 45, (Tij) 5 (Di) 87
(St 512, (Cj) 39, (Tij) 12 (Di) 88

Stage 15
Waktu Mesin
(1)39 (2)46 (3)32 (4)53 (5)42 (6)40

(St) 143, (Cj) 32, (Tij) 7 (Di) 89
(SH)3 12, (Cj) 42, (Tij) 8 (Di) 97
(S)4 4 5, (Cj) 40, (Tij) 11 (Di) 87
(St) 5 12, (Cj) 39, (Tij) 12 (Di) 88

Stage 16
Waktu Mesin
(1)39 (2)34 (3)32 (4)53 (5)42 (6)40

(St) 143, (Cj) 32, (Tij) 7 (Di) 89
(St) 445, (Cj) 40, (Tij) 11 (Di) 87
(St) 512, (Cj) 34, (Tij) 124Di) 88

Stage 17
Waktu Mesin
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(1)39 (2)34 (3)32 (4)53 (5)29 (6)40

(St) 1 43, (Cj) 32, (Tij) 7 (Di) 89
(St) 432, (Cj) 29, (Tij) 9 (Di) 87
(St) 512, (Cj) 34, (Tij) 12 (Di) 88

Stage 18
Waktu Mesin
(D39 (2)22 (3)32 (4)S3 (5)29 (6)40

(SH) 143, (Cj) 32, (Tij) 7 (Di) 89
(S) 432, (Cj)22, (Tij) 9 (Di) 87

Stage 19
Waktu Mesin
(D39 (2)22 (3)25 (4)53 (5)29 (6)40

(St) 132, (Cj) 22, (Tij) 6 (Di) 89
(S) 432, (Cj) 22, (Tij) 9 (Di) 87

Stage 20
Waktu Mesin
(1339 (2)13 (3)25 (4)53 (5)29 (6)40

(St) 132, (Cj) 13, (Tij) 6 (Di) 89
(St) 4 24, (Cj) 13, (Tij) 14 (Di) 87

Stage 21
Waktu Mesin
(D39 (2)7 (3)25 4)-1 (5)29 (6)40

(St) 12 4, (Cj) -1, (Tij) 13 (Di) 89
(Sty4 1 1, (Cj) -1, (Tij) 13 (Di) 87

Stage 22
Waktu Mesin
(1)-14 (2)7 (3)25 (4)-14 (5)29 (6)40

(S 111, (Cj)-14, (Tij) 12 (Di) 89

Stage 23
Waktu Mesin
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(1)-26 (2)7 (3)25 (4)-14 (5)29 (6)40

Biaya Earlines = 0
Biaya Tardines = 240
Total Biaya =240

Data Waktu Untuk Masing - Masing Job
Job 1

111 = Awal (0), akhir (12)

1 2 4 = Awal (12), akhir (25)

1 3 2 = Awal (33), akhir (39)

143 = Awal (51), akhir (58)

1 5 6 = Awal (71), akhir (80)

1 6 5= Awal (95), akhir (104)

Job 2

2 1 3 = Awal (58), akhir (72)

2 2 2 = Awal (72), akhir (79)

2 3 5 = Awal (79), akhir (92)

2 4 1 = Awal (92), akhir (102)
2 5 4= Awal (102), akhir (108)
2 6 6 = Awal (108), akhir (120)

Job3

3 1 2 = Awal (60), akhir (68)

3 2 5 = Awal (68), akhir (79)

3 3 4 = Awal (79), akhir (86)

3 4 3 = Awal (86), akhir (95)

3 5 6 = Awal (95), akhir (108)
36 1 = Awal (112), akhir (123)

Job 4

411 = Awal (12), akhir (25)

4 2 4 = Awal (25), akhir (39)

4 3 2 = Awal (39), akhir (48)

4 4 5 = Awal (55), akhir (66)

4 5 6 = Awal (66), akhir (71)

4 6 3 = Awal (108), akhir (113)

Job 5

51 2 = Awal (48), akhir (60)
52 1= Awal (65), akhir (72)

5 3 3 = Awal (72), akhir (80)

5 4 6 = Awal (80), akhir 95)
55 4 = Awal (95), akhir (102)
56 5= Awal (104), akhir (115)
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3. S/OPN

Stage 1
Waktu Mesin
()97 (2)66 (3)87 (4)82 (5)89 (6)94

(SH) 165, (Cj) 89, (Tij)9 (Di) 89
(S)2 6 6, (Cj) 94, (Tij) 12 (Di) 94
(81)3 6 1, (Cj) 97, (Tij) 11 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S)5 65, (Cj) 89, (Tij) 11 (Di) 88

Stage 2
Waktu Mesin
()86 (2)66 (3)87 (4)82 (5)89 (6)94

(S) 165, (Cj) 89, (Tij) 9 (Di) 89
(S) 2 6 6, (Cj) 94, (Tij) 12 (Di) 94
(St) 3 5 6, (Cj) 86, (Tij) 13 (Di) 97
(S) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(S)5 65, (Cj) 89, (Tij) 11 (Di) 88

Stage 3
Waktu Mesin
(1)86 (2)66 (3)87 (4)82 (5)89 (6)82

(St) 165, (Cj) 89, (Tij) 9 (Di) 89
(S) 25 4, (Cj) 82, (Tij) 6 (Di) 94
(S)3 56, (Cj) 82, (Tij) 13 (Di) 97
(St) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St) 56 5, (Cj) 89, (Tij) 11 (Di) 88

Stage 4
Waktu Mesin
(1)86 (2)8f (3)87 (4)82 (5)80 (6)82

(St) 1 5 6, (€j) 80, (Tij) 9 (Di) 89
(St) 2 5 4, (Cj) 82, (Tij) 6 (Di) 94
(S1) 3 5 6, (Cj) 82, (Tij) 13 (Di) 97
(8t) 4 6 3, (Cj) 87, (Tij) 5 (Di) 87
(St) 5 6 5, (Cj) 80, (Tij) 11 (Di) 88

Stage 5
Waktu Mesin



(1)86 (2)66 (3)82 (4)82 (5)80 (6)82

(SY 156, (Cj) 80, (Tij) 9 (Di) 89
(St)254, (Cj) 82, (Tij) 6 (Di)94
St)356, (Cy) 82, (Tij) 13 (Di) 97
(St)4 56, (Cj) 82, (Tij) 5 (Di) 87
(SYy565, (Cj) 80, (Tij) 11 (Di) 88
Stage 6

Waktu Mesin

(1)86 (2)66 (3)82 (4)76 (5)80 (6)69

(St) 15 6, (Cj) 69, (Tij) 9 (Di) 89
(SH)2 4 1, (Cj) 76, (Tij) 10 (Di) 94
(St) 3 4 3, (Cj) 69, (Tij) 9 (Di) 97
(St) 4 56, (Cj) 69, (Tij) 5 (Di) 87
(S) 5 6 5, (Cj) 80, (Tij) 11 (Di) 88

Stage 7
Waktu Mesin
(1)86 (2)66 (3)82 (4)76 (5)69 (6)69

(S) 156, (Cj) 69, (Tij) 9 (Di) 89
(SH)2 4 1, (Cj) 76, (Tij) 10 (Di) 94
(St) 3 43, (Cj) 69, (Tij)9 (Di) 97
(S0 4 5 6, (Cj) 69, (Tij) 5 (Di) 87
(S) 55 4, (Cj) 69, (Tij) 7 (Di) 88

Stage 8
Waktu Mesin
(1)66 (2)66 (3)82 (4)76 (5)69 (6)69

(SH) 156, (Cj) 69, (Tij) 9 (Di) 89
(S)23 5, (Cj) 66, (Tij) 13 (Di) 94
(St) 3 4 3, (Cj) 69, (Tij)9 (Di) 97
(St)4 56, (Cj) 69, (Tij) 5 (Di) 87
(S1) 55 4, (Cj) 69, (Tij) 7 (Di) 88

Stage 9
Waktu Mesin
(166 (2)66 (3)60 (4)62 (5)69 (6)60

(St) 1 43, (Cj) 60, (Tij) 7 (Di) 89
(St)23 5, (Cj) 66, (Tij) 13 (Di) 94
(St) 3 3 4, (Cj) 60, (Tij) 7 (Di) 97
(St) 4 56, (Cj) 60, (Tij) 5 (Di) 87
(St) 546, (Cj) 60, (Tij) 15 (Di) 88
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Stage 10
Waktu Mesin
(1)66 (2)66 (3)60 (4)62 (5)53 (6)60

(St) 14 3, (Cj) 60, (Tij) 7 (Di) 89
(St) 222, (Cj) 53, (Tij) 7 (Di) 94
(St) 3 3 4, (Cj) 60, (Tij) 7 (Di) 97
(S) 4 5 6, (Cj) 60, (Tij) 5 (Di) 87
(St) 5 4 6, (Cj) 60, (Tij) 15 (Di) 88

Stage 11
Waktu Mesin
(D66 (2)66 (3)53 (4)53 (5)53 (6)55

(S) 132, (Cj) 53, (Tij) 6 (Di) 89
(St)222, (Cj) 53, (Tij) 7 (Di) 94
(S)3 25, (Cj) 53, (Tij) 11 (Di) 97
(S 445, (Ci) 53, (Tij) 11 (Di) 87
(St) 5 4 6, (Cj) 55, (Tij) 15 (Di) 88

Stage 12
Waktu Mesin
(1)66 (2)66 (3)53 (4)53 (5)53 (6)40

(St) 132, (Cj) 53, (Tij) 6 (Di) 89
(S)222, (Cj) 53, (Tij) 7 (Di) 94
(S)3 25, (Cj) 53, (Tij) 11 (Di) 97
(St) 44 5, (Cj) 53, (Tij) 11 (Di) 87
(St) 53 3, (Cj) 40, (Tij) 8 (Di) 88

Stage 13
Waktu Mesin
(166 (2)47 (3)53 (4)53 (5)42 (6)40

(St) 12 4, (Cj) 47, (Tij) 13 (Di) 89
(S22 2, (Cj) 47, (Tij) 7 (Di) 94
(S)325, (Cj) 42, (Tij) 11 (Di) 97
(St) 432, (Cj) 42, (Tij) 9 (Di) 87
(St) 53 3, (Cj) 40, (Tij) 8 (Di) 88

Stage 14
Waktu Mesin
(1)66 (2)40 (3)53 (4)34 (5)42 (6)40

(SH) 111, (Cj) 34, (Tij) 12 (Di) 89
(St) 2 1 3, (Cj) 40, (Tij) 14 (Di) 94
(S1)3 25, (Cj) 42, (Tij) 11 (Di) 97
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(St) 4 3 2, (Cj) 40, (Tij) 9 (Di) 87
(St) 53 3, (Cj) 40, (Tij) 8 (Di) 88

Stage 15
Waktu Mesin
(1)66 (2)40 (3)53 (4)34 (5)31 (6)40

(SH) 111, (Cj) 34, (Tij) 12 (Di) 89
(St)2 13, (Cj) 40, (Tij) 14 (Di) 94
(St)3 12, (Cj) 31, (Tij) 8 (Di) 97
(St) 432, (Cj) 40, (Tij) 9 (Di) 87
(St) 5 3 3, (Cj) 40, (Tij) 8 (Di) 88

Stage 16
Waktu Mesin
(1)66 (2)31 (3)32 (4)34 (5)31 (6)40

(S) 111, (Cj) 34, (Tij) 12 (Di) 89
(St) 2 13, (Cj) 32, (Tij) 14 (Di) 94
(St) 312, (Cj) 31, (Tij) 8 (Di) 97
(St) 42 4, (Cj) 31, (Tij) 14 (Di) 87
(S1) 521, (Cj) 32, (Tij) 7 (Di) 88

Stage 17
Waktu Mesin
(1)22 (2)31 (3)32 (4)34 (5)31 (6)40

(St)2 13, (Cj) 32, (Tij) 14 (Di) 94
(St)3 12, (Cj) 31, (Tij) 8 (Di) 97
(St) 42 4, (Cj) 31, (Tij) 14 (Di) 87
(St) 52 1, (Cj) 22, (Tij) 7 (Di) 88

Stage 18
Wakiu Mesin
()22 (2)31 (3)18 (4)34 (5)31 (6)40

(S6)3 12, (Cj) 31, (Tij) 8 (Di) 97
(St)4 2 4, (Cj) 31, (Tij) 14 (Di) 87
(St) 521, (Cj)22, (Tij) 7 (Di) 88

Stage 19
Waktu Mesin
(122 (2)23 (3)18 (D17 (5)31 (6)40

(SHy4 11, (Cj) 17, (Tij) 13 (Di) 87
(S)52 1, (Cj) 22, (Tij) 7 (Di) 88

Stage 20
Waktu Mesin
(D15 2)23 (318 ()17 (5)31 (6)40
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(St)4 11, (Cj) 15, (Tij) 13 (Di) 87
(St) 512, (Cj) 15, (Tij) 12 (Di) 88

Stage 21
Waktu Mesin
(1)2 (2)3 (3)18 (4)17 (5)31 (6)40

Biaya Earlines = 8
Biaya Tardines = 0
Total Biaya = 8

Data Waktu Untuk Masing - Masing Job
Job1

11 1= Awal (22), akhir (34)

12 4 = Awal (34), akhir (47)

13 2 = Awal (47), akhir (53)

1 4 3 = Awal (53), akhir (60)

1 5 6 = Awal (60), akhir (69)

1 6 5= Awal (80), akhir (89)

Job 2

2 1 3 = Awal (18), akhir (32)
2 2 2 = Awal (40), akhir (47)
2 3 5= Awal (53), akhir (66)
2 4 1 = Awal (66), akhir (76)
2 5 4 = Awal (76), akhir (82)
2 6 6 = Awal (82), akhir (94)

Job 3

3 12 = Awal (23), akhir (31)
32 5= Awal (31), akhir (42)
3 3 4 = Awal (53), akhir (60)
3 4 3 = Awal (60), akhir (69)
3 5 6 = Awal (69), akhir (82)
3 6 1 = Awal (86), akhir (97)

Job 4

411 = Awal (2), akhir (15)
4 2 4 = Awal (17), akhir (31)
4 3 2 = Awal (31), akhir (40)
4 4 5 = Awal {42), akhir (53)
4 5 6 = Awal (55), akhir (60)
4 6 3 = Awal (82), akhir (87)

Job 5

512 = Awal (3), akhir (15)
52 1= Awal (15), akhir (22)
533 = Awal (32), akhir (40)
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54 6 = Awal (40), akhir (55)
55 4 = Awal (62), akhir (69)
56 5= Awal (69), akhir (80)



LAMPIRAN C

Data yang digunakan dalam pengolahan data adalah
Data 1

Waktu proses :
Operasi
Job 1 2 3 4 5 6
1 12 13 6 7 9 9
2 14 7 13 10 6 12
3 8 11 7 9 13 11
4 13 14 9 11 5 5
5 12 7 8 15 7 11
Mesin :
Operasi
Job 1 2 3 4 5 6
1 1 4 2 3 6 5
2 3 2 5 1 4 6
3 2 5 4 3 6 1
4 1 4 2 5 6 3
5 2 1 3 6 4 5
Due date :
Job | DD
1 89
2 94
3 97
4 87
5 88




C2

Non-delay backward dengan priority control S/OPN, LDD, MWKR
dikierickan dengan algoritma Non-delay backward time inserted dan ditunjukkan

dengan Schedulling graph. Total biaya earliness dan tardiness adalah 12,

stage [ 1 2 3 4 5 6 Si | Ci | Tij | Rij | m* | Psi
165] 8 | 9 | 80 | 5 | 165
266 | 94 | 12 | 82 | 6 | 266
361 ] 97 | 11 | 8 | 1 | 361
463 | 87 | 5 | 82 | 3 | 463
565 | 88 | 11 | 77 | 5
86 82 80 82 565 | 80 | 11 | 69 | 5 | 565
156 | 80 | 9 | 71 | 6
254 | 82 | 6 | 76 | 4 | 254
356 | 82 | 13 | 69 | 6
456 | 82 | 5 | 77 | 6 | 456
86 82 76 69 77 156 | 77 | 9 | 68 | 6 | 156
35 | 77 | 13 | 64 | 6
554 1 69 | 7 | 62 | 4 | 554
241 | 76 | 10 | 66 | 1 | 241
445 69 | 11 | 58 | 5 | 445
66 82 62 58 68 356 | 68 | 13 | 55 | 6 | 356
143 | 68 | 7 | 61 | 3 | 143
546 | 62 | 15 | 47 | 6
235 | 58 | 13 | 45 | 5 | 235
432 | 58 | 9 | 49 | 2 | 432
66 49 61 68 45 55 343 55 | 9 | 46 | 3 | 343
546 | 55 | 15 | 40 | 6 | 546
132 | 49 | 6 | 43 | 2 | 132
222 | 45 | 7 | 38 | 2
424 | 49 | 14 | 35 | 4 | 424
66 43 46 35 45 40 334 ] 35 | 7 | 28 | 4 | 334
533 ] 40 | 8 | 32 | 3 [ 533
12435 | 13 | 22| 4
22243 | 7 | 36 | 2 |22
A1 ] 35 | 13 | 22 | 1 | 411
22 36 32 28 45 40 124 | 28 | 13 | 15 | 4 | 124
325 | 28 | 11 | 17 | 5 | 325
210 ] 22 | 7 | 15 | 1 | 521
213 | 32 | 14 | 18 | 3 | 213
15 36 18 15 17 40 1ni | 15 | 12 | 3 1 | 111
32| 17 | 8 | 9 | 2 | 312
512 | 15 | 12 | 3 | 2
3 0 18 15 17 40 512 | 9 | 12 | 3 | 2 |512
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Data 7
Waktu proses :
Operasi

Job 1 2 3 4
l 6 6 7 5
2 6 4 4 7
3 5 7 7 4
4 4 5 6 3
5 3 7 3 4

Mesin :

Operasi

Job 1 2 3 4
1 1 4 3 2
2 1 2 4 3
3 1 3 4 2
4 3 1 4 2
5 3 2 4 1

Due date :

Job | DD
I 35
2 38
3 37
4 36
5 30

Non-delay backward dengan priority control S/OPN dimana prioritas terbesar
diberikan kepada job yang memiliki slack time yang paling besar dikerjakan dengan
algoritma Non-delay backward, dan ditunjukkan dengan Schedulling graph. Total
biaya earliness dan tardiness adalah 38.



stage [ | 2 3 4 Si [ Ci | Tij | Rij | m* | Psi
142 | 35 [ 5 [ 30 | 2
243 [ 38 | 7 | 31 | 3 | 243
32 37 [ 4 | 33 | 2 |34
442 |36 | 3 | 33 | 2
541 | 30 | 4 | 26 | 1 | 541
26 33 31 142 {33 | 5 | 28| 2
442133 | 3 [ 30 | 2 |4
234 [ 31 | 4 | 27 | 4 | 234
334 [ 33 [ 7 | 26 | 4
534 | 26 | 3 | 23 | 4
26 30 31 27 142 130 | 5 [ 25 | 2 | 142
334 | 27 | 7 | 20 | &
34127 | 6 | 21 | 4
534 | 26 | 3 | 23 | 4 | 534
22 | 27 | 4 | 23 | 2
26 25 31 23 1337 25 | 7 | 18 | 3 | 133
334 | 23 | 7 [ 16 | 4
434 | 23 | 6 | 17 | 4 | 434
2225 | 4 | 21 | 2 |22
522 23 | 7 | 16 | 2
26 21 18 17 334 | 17 | 7 | 10 | 4
1241 17 | 6 | 1t | 4 | 124
2117 [ 5 [T127 [ 1 |4
5221 [ 7 [ | 2 [522
211 6 | 6
12 14 18 11 334 [ 11 | 7 | 4 | 4 | 334
1| 11 ] 6 | 5 | 1
211 ] 12 | 6 | 6 | 1 |2i1
413 ] 12 | 4 | 8 | 3
513 | 14 | 3 | 1t | 3 | 513
6 14 11 4 3230 4 | 71 | 3 | 3 [323
111 ] 6 | 6 | 0 | 1 | 111
413 [ 11 | 4 | 7 [ 3
0 14 -3 4 311 5 | 5 | % | 1 | 311
413 3 | 4 | -7 | 3 | 413
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C9

Non-delay backward dengan priority control LDD dimana prioritas terbesar
diberikan kepada job dengan waktu jatuh tempo (due date) yang paling besar terlebih
dahulu, dan MWKR dimana prioritas terbesar diberikan kepada job yang mempunyai
urutan proses yang lebih dulu, dikerjakan dengan algoritma Non-delay backward dan
ditunjukkan dengan Schedulling graph Priority control LDD dan MWKR memiliki

jalan penjadualan operasi yang sama. Total biaya earliness dan tardiness adalah 18.

stage | | 2 3 4 Si | i | T | R | m* | Psi
142 | 35 | 5 | 30 | 2
243 | 38 | 7 | 31 | 3 | 243
342 | 37 | 4 | 33 | 2 | 342
442 | 36 | 3 | 33 | 2
541 | 30 | 4 | 26 | 1 | 541
26 33 31 142 | 33 | 5 | 28 | 2
442 | 33 | 3 | 30 | 2 | 442
234 | 31 | 4 127 | 4
334 | 33 | 7 | 26 | 4 | 334
534 | 26 | 3 | 23 | 4
26 30 31 26 142 | 30 | 5 | 25 | 2 | 142
234 | 26 | 4 | 22 | 4
434 | 26 | 6 | 20 | 4
534 | 26 | 3 | 23 | 4 | 534
323 | 26 | 7 | 19 | 3 | 323
26 25 19 23 133 19 ] 7 | 12 | 3 | 133
234 | 23 | 4 | 19 | 4 | 234
434 | 23 | 6 | 17 | 4
311 19 ] 5 | 14 | 1 | 311
4 25 12 19 34 19 | 6 | 131 4 | 434
124 12| 6 | 6 | 4
522 23 | 7 | 16 | 2 | 522
14 16 12 13 24 | 12 | 6 | 6 | 4 | 124
222 | 16 | 4 | 12 | 2 | 222
21 13 ] 5 | 8 | 1 |41
53] 12 ] 3 | 9 | 3 | 513
8§ 12 9 6 11l 6 | 6 | 0 | 1
210 8 | 6 | 2 | 1 | 211
43| 8 | 4 | 4 | 3 [413
2 12 4 6 ml| 2 | 6 | 4 [ 1 [111
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LAMPIRAN D

Persamaan LINDO :

1.

Soal 1

Min E16+E26+E36+E46+ES56+2T16+2T26+2T36+2T46+2T56

St

Cl12-Cl1>=13

C13-Cl12>=6

Cl4-Cl13>=17

C15-C14>=9

Cl16-Cl15>=9

C22-C21>=7

C23-C22>=13

C24 -C23>=10
C25-C24>=6

C26-C25>=12
C32-C31>=11

C33-C32>=7

C34-C33>=9

-C11 +C24 + 10000 Z1 <= 9988
-C11+C24 +10000 Z1 >=10
C11 + C36 + 10000 Z2 <= 9988
-C11+C36+ 10000 22 >=11
-C11 + C41 + 10000 Z3 <= 9988
-C11 + C41 + 10000 Z3 >=13
-C11 + C52 + 10000 Z4 <= 9988
C11+C52+10000724>=7
-C24 + C36 + 10000 Z5 <= 9990
-C24 +C36 + 10000 Z5 >=11
-C24 + C41 + 10000 Z6 <= 9990
-C24 4+ CA1 + 10000 26 >= 13
-C24 + C52 + 10000 Z7 <= 9990
-C24 + C52 + 10000 Z7 >=17
-C36 + C41 + 10000 Z8 <= 9989
-C36 + C41 + 10000 Z8 >= 13
-C36 + C52 + 10000 Z9 <= 9989
-C26+C52+ 10000 29 >=17
-C41 + C52 + 10000 Z10 <= 9987
-C41 + C52 + 10000 Z10>=7
-C13 + C22 + 10000 Z11 <= 9994
-C13+C22+10000Z11 >=7
-C13 + C31 + 10000 Z12 <= 9994
-C13 +C31 + 10000 Z12>=8
-C13 + C43 + 10000 Z13 <= 9994

C35-C34>=13
C36-C35>=11
C42-C41>=14
C43-C42>=9
C44-C43>=11
C45-C44>=5
C46 -C45>=5
C52-C51>=7
C53-C52>=8
C54-C53>=15
C55-C54>=17
C56 - C55>=11

-C13 +C43 + 10000 Z13 >=9
-C13 + C51 + 10000 Z14 <= 9994
-C13 + C51 + 10000 Z14 >= 12
-C22 + C31 + 10000 Z15 <= 9993
-C22 + C31 + 10000 Z15>=8
-C22 + C43 + 10000 Z16 <= 9993
-C22 + C43 + 10000 Z16 >=9
-C22 + C51 + 10000 Z17 <= 9993
-C22 + C51 + 10000 Z17 >= 12
-C31 + C43 + 10000 Z18 <= 9992
-C31 +C43 + 10000 Z18>=9
-C31 + C51 + 10000 Z19 <= 9992
-C31+C51 + 10000 Z19 >=12
-C43 + C51 + 10000 Z20 <= 9991

-C14 + C21 + 10000 221 <= 9993
-C14 + C21 + 10000 Z21 >= 14
-C14 + C34 + 10000 222 <= 9993
-C14 + C34 + 10000 222 >=9
-C14 + C46 + 10000 Z23 <= 9993
-C14 + C46 + 10000 Z23 >=5
-C14 + C53 + 10000 Z24 <= 9993
-C14 + C53 + 10000 Z24 >=8
-C21 + C34 + 10000 Z25 <= 9986
-C21 +C34 + 10000 Z25 >=9



-C21 + C46 + 10000 Z26 <= 9986
-C21 + C46 + 10000 Z26 >=5
-C21 + C53 + 10000 Z27 <= 9986
-C21 +C53 + 10000 227 >=8
-C34 + C46 + 10000 Z28 <= 9991
-C34 + C46 + 10000 Z28 >=5
-C34 + C53 + 10000 7229 <= 9991
-C34 + C53 + 10000 229 >= 8
-C46 + C53 + 10000 Z30 <= 9995
-C46 + C53 + 10000 Z30>=8
-C12 +C25 + 10000 Z31 <= 9987
-C12+C25+ 10000 Z31>=6
-C12 + C33 + 10000 Z32 <= 9987
-C12+C33 + 10000 232 >=7
-C12 + C42 + 10000 Z33 <= 9987
-C12 + C42 + 10000 Z33 >= 14
-C12 + C55 + 10000 734 <=9987
-C12+ C55+ 10000 7234 >=17
-C25 + C33 + 10000 Z35 <= 9994
-C25+C33 + 10000 Z35>=17
C25 + CA2 1 13000 236 <=9994
-C25+C42 + 10000 Z36 >= 14
-C25+ C55 + 10000 Z37 <= 9994
-C25+ C55+ 10000 Z37>=17
-C33 + C42 + 10000 Z38 <=9993
-C33 +C42 + 10000 Z38 >= 14
€11 L LS 10000 229 <=9993
-C33 + C55 + 10000 Z39>=7
-C42 + C55 + 10000 Z40 <= 9986
-C42 + C55 + 10000 Z4C 7
-C16 + C23 + 10000 Z41 <= 9991
-Cl16 + C23 + 10000 Z41 >=13

(AR FAEN alla BRI EAVATATAY 7/!2 &= 9991

— . P T SRR R )

-C16 + C32 + 10000 Z42 >=11
-C16 + C44 + 10000 Z43 <= 9991
Cii>=12

C21>=14

C31>=8

Cl6 + E15>=89
Cl16-T16<=89

C26 +E26>=94

C26 -T26 <=94

C36 + E36 >=97

End

Int Z1

Int 22

D2

-C16 + C44 + 10000 Z43 >=11
-C16 + C56 + 10000 Z44 <= 9991
-C16 + C56 + 10000 Z44 >=11
-C23 + C32 + 10000 Z45 <= 9987
-C23 + C32 + 10000 Z45 >=11
-C23 + C44 + 10000 Z46 <= 9987
-C23 + C44 + 10000 Z46 >= 11
-C23 + C56 + 10000 Z47 <= 9987
-C23 + C56 + 10000 Z47 >=11
-C32 + C44 + 10000 Z48 <= 9989
-C32 + C44 + 10000 Z48 >= 11
-C32 + C56 + 10000 Z49 <= 9989
-C32 + C56 + 10000 Z49 >= 11
-C44 + C56 + 10000 Z50 <= 9989
-C44 + C56 + 10000 Z50 >= 11
-C15 +C26 + 10000 Z51 <= 9991
-C15+ C26 + 10000 Z51 >=12
-C15 + C35 + 10003 252 <= 6551
-C15 + C35 + 10000 252 >= 13
-C15 + C45 + 10000 Z53 <= 9991
-C15 + C45 + 10000 Z53 >=5
-C15 + C54 + 10000 Z54 <= 9991
-C15 + C54 + 10000 Z54 >= 15
-C26 + C35 + 1002C 222 — 2222
-C26 + C35 + 10000 Z55>=13
-C26 + C45 + 10000 256 <= 9988
C26 +C45 + 10000 Z56>=5
-C26 + C54 + 10000 Z57 <= 9988
-C26 + C54 + 10000 Z57 >= 15
-C35 + C45 + 10000 252 —— 0027
-C35 +C45 + 10000 Z58 >=5
-C35 + C54 + 10000 Z59 <= 9987
C35 + C54 + 10000 Z59 >= 15
-C45 + C54 + 10000 Z60 <= 9995
-C45 + C54 + 10000 Z60 >= 15
C41>=13
C51>=12

C36-T36 <=97
C46 + E46>=87
C46 — T46 <= 87
C56 + ES6 >=88
C56 — T56 <= 88

Int 73
Int Z4



Int Z5

Int Z6

Int Z7

Int Z8

Int Z9

Int Z10
Int Z11
Int Z12
Int Z13
Int Z14
Int Z15
Int Z16
Int Z17
Int Z18
Int Z19
Int Z20
Int Z21
Int Z22
Int 723
Int Z24
Int Z25
Int Z26
Int 727
Int 228
Int 729
Int Z30
Int Z31
Int Z32

Objective function value
1) 8.000000

VARIABLE
Z6
Z7
78
79

711
212
714
Z17
Z19
720
Z21

VALUE
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

Int Z33
Int Z34
Int Z35
Int Z36
Int Z37
Int Z38
Int Z39
Int Z40
Int Z41
Int Z42
Int Z43
Int Z44
Int Z45
Int Z46
Int Z47
Int Z48
Int Z49
Int Z50
Int Z51
Int 252
Int Z53
Int 254
Int Z55
Int Z56
Int Z57
Int Z58
Int Z59
Int Z60

REDUCED COST

0.000000
0.000000
0.000000
0.000000
0.000000

40000.000000

0.000000
0.000000
0.000000
0.000000
0.000000

bz



729
730
Z35
436
737
738
741
742
755
256
7257
759
260
126
T46
E15
C12
Cl11
C13
Cl4
C15
Cle6
C22
C21
C23
C24
C25
C26
C32
C31
C33
C34
C35
C36
C42
C41
C43
C44
C45
C46
C52
C51
C53
C54
C55

1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
2.000000
2.000000
23.000000
29.000000
12.000000
35.000000
42.000000
51.000000
66.000000
21.000000
14.000000
34.000000
73.000000
79.000000
96.000000
50.000000
29.000000
57.000000
66.000000
79.000000
97.000000
43.000000
29.000000
52.000000
77.000000
84.000000
89.000000
43.000000
14.000000
51.000000
66.000000
73.000000
88.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

20000.000000

0.000000

40000.000000

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
0.000000
(.000000
0.000000
0.000600
0.000000
0.000000
0.000000
0.000000
0.006600
0.066600
0.000660
0.066890
0.0068600
0.000600
0.000000

DY,



Data 7

D5

Min E14+E24+E34+E44+ES54+2T1442T24+2T34+2T4442T54

St

C12-Cl1>=6

Cl3-Cl2>=7

Cl4-C13>=3

C22-C21>=4

C23-C22>=4

C24-C23>=17

C32-C31>=7

C33-C32>=7

-C11 +C21 + 10000 Z1 <= 9994
C11+C21+ 10000 Z1 >=6
-C11 +C31 + 10000 Z2 <= 9994
Ci1 +C31 + 10000 Z2>= 5
-C11 + C42 + 10000 Z3 <= 9994
-C11 +C42 + 10000 Z3 >= 35
-C11 + C54 + 10000 Z4 <= 9994
-C11 +C54 + 10000 Z4 >=4
-C21 + C31 + 10000 Z5 <= 9994
-C21 +C31 + 10000 Z5 >= 5
-C21 + C42 + 10000 Z6 <= 9994
-C21 + C42 + 10000 Z6 >= 5
-C21 +C54 + 10000 Z7 <= 9994
-C21 +C54 + 10000 Z7 >= 4
-C31 + C42 + 10000 Z8 <= 9995
-C31 + C42 + 10000 Z8 >= 5
-C31 + C54 + 10000 Z9 <= 9995
-C31 +C54 + 10000 29 >=4
-C42 + C54 + 10000 Z10 <= 9995
-C42 +C54 + 10000 Z10 >= 4
-C14 + C22 + 10000 Z11 <= 9995
-C14 + C22 + 10000 Z11 >=4
-C14 + C34 + 10000 Z12 <= 9995
-C14 +C34+ 10000 Z12>=4
-C14 + C44 + 10000 Z13 <= 9995
-C14 + C44 + 10000 Z13 >=3
-C14 + C52 + 10000 Z14 <= 9995
-C14 + C52 + 10000 Z14 >=7
-C22 + C34 + 10000 Z15 <= 9996
-C22 +C34 + 10000 Z15 >= 4
-C22 + C44 + 10000 Z16 <= 9996
-C22+C44+ 10000 Z16 >=3
-C22 + C52 + 10000 Z17 <= 9996
-C22 +C52+ 10000 Z17 >=17
-C34 + C44 + 10000 Z18 <= 9996
-C34 +C44 + 10000 Z18>=3
-C34 + C52 + 10000 Z19 <= 9996
-C34 +C52 + 10000 Z19>=7
-C44 + C52 + 10000 7220 <= 9997

C34-C33>=4
C42-C41>=5
C43 -Ca2>=6
C44 -C43>=3
C52-C51>=7
C53-C52>=3
C54-C53>=4

-C44 + C52 + 10000 220 >=7
-C13 + C24 + 10000 Z21 <= 9993
-C13 + C24 + 10000 221 >=7
-C13 + C32 + 10000 222 <= 9993
-C13 + C32 + 10000 Z22 >= 17
-C13 + C41 + 10000 Z23 <= 9993
-C13 +C41 + 10000 Z23>=4
-C13 + C51 + 10000 Z24 <= 9993
-C13 + C51 + 10000 Z24 >=3
-C24 + C32 + 10000 Z25 <= 9993
-C24 +C32 + 10000 Z25>=7
-C24 + C41 + 10000 Z26 <= 9993
-C24 + C41 + 10000 Z26 >= 4
-C24 + C51 + 10000 Z27 <= 9993
-C24 + C51 + 10000 227 >=3
-C32 + C41 + 10000 228 <= 9993
-C32 +C41 + 10000 Z28 >= 4
-C32 + C51 + 10000 Z29 <= 9993
-C23 + C51 + 10000 229 >=3
~C41 + C51 + 10000 Z30 <= 9996
-C41 + C51 + 10000 Z30 >=3
-C12 + C23 + 10000 Z31 <= 9994
-C12 + C23 + 10000 Z31 >=4
-C12 + C33 + 10000 Z32 <= 9994
-C12 +C33 + 10000 Z32>=7
-C12 + C43 + 10000 Z33 <= 9994
-C12 +C43 + 10000 Z33>=6
-C12 + C53 + 10000 Z34 <= 9994
-C12 +C53 + 10000 234 >=3
-C23 + C33 + 10000 Z35 <= 9996
-C23 + C33 + 10000 Z35 >=7
-C23 +C43 + 10000 Z36 <= 9996
-C23 +C43 + 10000 Z36 >= 6
-C23 + C53 + 10000 Z37 <= 9996
-C23 + C53 + 10000 Z37>=3
-C33 +C43 + 10000 Z38 <= 9993
-C33 +C43 + 10000 Z38 >= 6
-C33 + C53 + 10000 Z39 <= 9993
-C33 +C53 + 10000 239 >=3



-C43 + C53 + 10000 Z40 <= 9994

Cll1>=6
C21>=6
C31>=5

Cl14 +El14>=35
Cl4-Tl4a<=135
C24 + E24 >= 38
C24 -T24 <= 138
C34 + E34>=137
End

Int Z1

IntZ2

Int Z3

Int Z4

Int Z5

Int Z6

Int Z7

Int Z8

Int Z9

Int Z10

Int Z11

Int Z12

Int Z13

Int Z14

Int Z15

Int Z16

Int Z17

IntZ18

Int Z19

Int Z20

Int Z21

Int Z22

Int Z23

Int 724

Int Z25

Int 7226

Int 727

Int Z28

Int Z29

Int Z30

Int Z31

Int Z32

Int Z33

Int Z34

Int Z35

Int Z36

Int Z37

Int Z38

Int Z39

Int Z40

-C43 + C53 + 10000 Z40>=3

C41>=4
C51>=3

C34 -T34 <=37
C44 + E44>=136
C44 —T44 <= 36
C54 + E54>=30
C54 -T54 <=30
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Dari linear programming diatas akan menghasilkan -

Objective function value

1)

18.00000

VARIABLE

Z1
Z2
Z11
Z14
Z19
720
722
Z23
724
725
726
727
729
230
231
739
740
T34
T44
T54
Ci2
Cil
C13
Cl4
C22
C21
C23
C24
C32
C31
C33
C34
C42
C41
C43
C44
C52
Cs51
C53
C54
C54

VALUE
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
2.000000
6.000000
1.000000
23.000000
17.000000
30.000000
35.000000
13.000000
6.000000
17.000000
38.000000
18.000000
11.000000
33.000000
39.000000
27.000000
22.000000
39.000000
42.000000
20.000000
3.000000
26.000000
31.000000
31.000000

REDUCED
0.000000

COST

30000.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.060000
0.000000
0.000000
0.000000
0.0060000
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
0.000000
0.000000
0.000000





