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LAMPIRAN 

LAMPIRAN 1 
Lampiran 1. Input dan Output Lingo Contoh Multi-Objective dengan GP 

Variabel keputusan: 

𝑥ଵ : jumlah dimsum ayam (pcs). 

𝑥ଶ : jumlah dimsum ayam cabai (pcs). 

𝑥ଷ : jumlah dimsum jamur (pcs). 

𝑥ସ : jumlah dimsum udang (pcs). 

Fungsi tujuan: 

 = 3𝑃ଵ(𝑑ଵ
ି) + 2𝑃ଶ ൭෍ 𝑑௜

ା

ଷ

௜ୀଶ

൱ + 𝑃ଷ(𝑑ସ
ି) + 𝑃ସ(𝑑ହ

ି) + 𝑃ହ(𝑑଺
ି) + 𝑃଺(𝑑଻

ି) 

Fungsi kendala: 

Biaya produksi: 

1.081,75𝑥ଵ + 841,75𝑥ଶ + 1.083,99𝑥ଷ + 625,19𝑥ସ + 𝑑ଵ
ି − 𝑑ଵ

ା = 360.000 

Waktu proses 1: 

10𝑥ଵ + 10𝑥ଶ + 10𝑥ଷ + 10𝑥ସ + 𝑑ଶ
ି − 𝑑ଶ

ା = 3600 

Waktu proses 2: 

20𝑥ଵ + 20𝑥ଶ + 20𝑥ଷ + 20𝑥ସ + 𝑑ଷ
ି − 𝑑ଷ

ା = 9000 

Target produksi: 

𝑥ଵ + 𝑑ସ
ି − 𝑑ସ

ା = 180 

𝑥ଶ + 𝑑ହ
ି − 𝑑ହ

ା = 60 

𝑥ଷ + 𝑑଺
ି − 𝑑଺

ା = 30 

𝑥ସ + 𝑑଻
ି − 𝑑଻

ା = 40 

Kendala bahan baku: 

5,56𝑥ଵ + 5,56𝑥ଶ + 5,56𝑥ଷ + 5,56𝑥ସ ≤ 2000 

0,42𝑥ଵ + 0,42𝑥ଶ + 0,42𝑥ଷ + 0,42𝑥ସ ≤ 250 

0,69𝑥ଵ + 0,69𝑥ଶ + 0,69𝑥ଷ + 0,69𝑥ସ ≤ 250 

3,33𝑥ଵ + 3,33𝑥ଶ + 3,33𝑥ଷ + 3,33𝑥ସ ≤ 1500 

0,04𝑥ଵ + 0,04𝑥ଶ + 0,04𝑥ଷ + 0,04𝑥ସ ≤ 250 

0,03𝑥ଵ + 0,03𝑥ଶ + 0,03𝑥ଷ + 0,03𝑥ସ ≤ 250 
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0,01𝑥ଵ + 0,01𝑥ଶ + 0,01𝑥ଷ + 0,01𝑥ସ ≤ 50 

0,08𝑥ଵ + 0,08𝑥ଶ + 0,08𝑥ଷ + 0,08𝑥ସ ≤ 200 

2,78𝑥ଵ + 2,78𝑥ଶ + 2,78𝑥ଷ + 2,78𝑥ସ ≤ 1000 

0,33𝑥ଵ + 0,33𝑥ଶ + 0,33𝑥ଷ + 0,33𝑥ସ ≤ 270 

0,16𝑥ଵ + 0,16𝑥ଶ + 0,16𝑥ଷ + 0,16𝑥ସ ≤ 300 

0,19𝑥ଵ + 0,19𝑥ଶ + 0,19𝑥ଷ + 0,19𝑥ସ ≤ 140 

5,56𝑥ସ ≤ 500 

1,37𝑥ଵ + 1,37𝑥ଶ ≤ 500 

2,08𝑥ଷ ≤ 250 

2,5𝑥ଶ ≤ 250 

2,5𝑥ଵ + 2,5𝑥ଶ + 2,5𝑥ଷ + 2,5𝑥ସ ≤ 1000 

𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ, 𝑑ଵ
ି, 𝑑ଵ

ା, 𝑑ଶ
ି, 𝑑ଶ

ା, 𝑑ଷ
ି, 𝑑ଷ

ା, 𝑑ସ
ି, 𝑑ସ

ା, 𝑑ହ
ି, 𝑑ହ

ା, 𝑑଺
ି, 𝑑଺

ା, 𝑑଻
ି, 𝑑଻

ା ≥ 0 

Input Lingo Contoh Multi-Objective dengan Goal Programming (GP): 

MIN = 3*d1minus + 2*(d2plus + d3plus) + d4minus + d5minus 
+ d6minus + d7minus; 
 
!Goal 1 (BIAYA PRODUKSI) ; 
1081.75*x1 + 841.75*x2 + 1083.99*x3 + 625.19*x4 + d1minus 
- d1plus = 360000; 
 
!GOAL 2 (WAKTU PROSES 1) ; 
10*x1 + 10*x2 + 10*x3 + 10*x4 + d2minus - d2plus = 3600; 
 
!GOAL 3 (WAKTU PROSES 2) ; 
20*x1 + 20*x2 + 20*x3 + 20*x4 + d3minus - d3plus = 9000; 
 
!GOAL 4, 5, 6, 7 (TARGET PRODUKSI) ; 
x1 + d4minus - d4plus = 180; 
x2 + d5minus - d5plus = 60; 
x3 + d6minus - d6plus = 30; 
x4 + d7minus - d7plus = 40; 
 
!KENDALA BAHAN BAKU ; 
5.56*x1 + 5.56*x2 + 5.56*x3 + 5.56*x4 <= 2000; 
0.42*x1 + 0.42*x2 + 0.42*x3 + 0.42*x4 <= 250; 
0.69*x1 + 0.69*x2 + 0.69*x3 + 0.69*x4 <= 250; 
3.33*x1 + 3.33*x2 + 3.33*x3 + 3.33*x4 <= 1500; 
0.04*x1 + 0.04*x2 + 0.04*x3 + 0.04*x4 <= 250; 
0.03*x1 + 0.03*x2 + 0.03*x3 + 0.03*x4 <= 250; 
0.01*x1 + 0.01*x2 + 0.01*x3 + 0.01*x4 <= 50; 
0.08*x1 + 0.08*x2 + 0.08*x3 + 0.08*x4 <= 200; 
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2.78*x1 + 2.78*x2 + 2.78*x3 + 2.78*x4 <= 1000; 
0.33*x1 + 0.33*x2 + 0.33*x3 + 0.33*x4 <= 270; 
0.16*x1 + 0.16*x2 + 0.16*x3 + 0.16*x4 <= 300; 
0.19*x1 + 0.19*x2 + 0.19*x3 + 0.19*x4 <= 140; 
5.56*x4 <= 500; 
1.37*x1 + 1.37*x2 <= 500; 
2.08*x3 <= 250; 
2.5*x2 <= 250; 
2.5*x1 + 2.5*x2 + 2.5*x3 + 2.5*x4 <= 1000; 
 
!NON-NEGATIVE ; 
x1 >= 0; x2 >= 0; x3 >= 0; x4 >= 0; 
 
d1plus >= 0; d1minus >= 0; 
d2plus >= 0; d2minus >= 0; 
d3plus >= 0; d3minus >= 0; 
d4plus >= 0; d4minus >= 0; 
d5plus >= 0; d5minus >= 0; 
d6plus >= 0; d6minus >= 0; 
d7plus >= 0; d7minus >= 0; 
 
END 

Output Lingo Contoh Multi-Objective dengan Goal Programming (GP): 
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LAMPIRAN 2 
Lampiran 2. Tabel Iterasi Contoh GP dengan Simpleks Modifikasi 

Variabel keputusan: 

𝑥ଵ : jumlah produk A yang diproduksi. 

𝑥ଶ : jumlah produk B yang diproduksi. 

Fungsi tujuan: 

min = 𝑃ଵ𝑑ଵ
ି +  𝑃ଶ𝑑ଶ

ି + 𝑃ଷ𝑑ଷ
ି 

Fungsi kendala: 

𝑥ଵ + 2𝑥ଶ + 𝑑ଵ
ି − 𝑑ଵ

ା = 40 

4𝑥ଶ + 5𝑥ଶ + 𝑑ଶ
ି − 𝑑ଶ

ା = 160 

4𝑥ଶ + 3𝑥ଶ + 𝑑ଷ
ି − 𝑑ଷ

ା = 120 

𝑥ଵ, 𝑥ଶ, 𝑑ଵ
ି, 𝑑ଵ

ା, 𝑑ଶ
ି, 𝑑ଶ

ା, 𝑑ଷ
ି, 𝑑ଷ

ା ≥ 0 

Berikut merupakan tahap iterasi untuk penyelesaian contoh Goal Programming 

(GP) simpleks modifikasi: 

Tabel.1 Tabel Iterasi 1 GP dengan Simpleks Modifikasi 

𝑃௜  𝑐௝ 
𝑐௝ 0 0 1 1 1 0 0 0 

RHS 
VB 𝑥ଵ 𝑥ଶ 𝑑ଵ

ି 𝑑ଶ
ି 𝑑ଷ

ି 𝑑ଵ
ା 𝑑ଶ

ା 𝑑ଷ
ା 

𝑃ଵ 1 𝑑ଵ
ି 1 2 1 0 0 −1 0 0 40 

𝑃ଶ 1 𝑑ଶ
ି 4 5 0 1 0 0 −1 0 160 

𝑃ଷ 1 𝑑ଷ
ି 4 3 0 0 1 0 0 −1 120 

𝑍௝ 
𝑃ଵ 1 2 1 0 0 −1 0 0 40 
𝑃ଶ 4 5 0 1 0 0 −1 0 160 
𝑃ଷ 4 3 0 0 1 0 0 −1 120 

𝑍௝ − 𝑐௝ 
𝑃ଵ 1 2 0 −1 −1 −1 0 0 

 𝑃ଶ 4 5 −1 0 −1 0 −1 0 
𝑃ଷ 4 3 −1 −1 0 0 0 −1 

Iterasi 1: 

Bଵ
ᇱᇱ = Bଵ

ᇱ ൬
1

2
൰ Bଶ

ᇱᇱ = Bଶ
ᇱ − 5(Bଵ

ᇱᇱ) Bଷ
ᇱᇱ = Bଷ

ᇱ − 3(Bଵ
ᇱᇱ) 
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Tabel 2. Tabel Iterasi 2 GP dengan Simpleks Modifikasi 

𝑃௜  𝑐௝ 
𝑐௝ 0 0 1 1 1 0 0 0 

RHS 
VB 𝑥ଵ 𝑥ଶ 𝑑ଵ

ି 𝑑ଶ
ି 𝑑ଷ

ି 𝑑ଵ
ା 𝑑ଶ

ା 𝑑ଷ
ା 

 0 𝑥ଶ 
1

2
 1 

1

2
 0 0 −

1

2
 0 0 20 

𝑃ଶ 1 𝑑ଶ
ି 

3

2
 0 −

5

2
 1 0 

5

2
 −1 0 60 

𝑃ଷ 1 𝑑ଷ
ି 

5

2
 0 −

3

2
 0 1 

3

2
 0 −1 60 

𝑍௝ 
𝑃ଶ 

3

2
 0 −

5

2
 1 0 

5

2
 −1 0 60 

𝑃ଷ 
5

2
 0 −

3

2
 0 1 

3

2
 0 −1 60 

𝑍௝ − 𝑐௝ 
𝑃ଶ 

3

2
 0 −

7

2
 0 −1 

5

2
 −1 0  

𝑃ଷ 
5

2
 0 −

5

2
 −1 0 

3

2
 0 −1  

Iterasi 2: 

𝐵ଶ
ᇱᇱᇱ = 𝐵ଶ

ᇱᇱ ൬
2

5
൰ 𝐵ଵ

ᇱᇱᇱ = 𝐵ଵ
ᇱᇱ +

1

2
(𝐵ଶ

ᇱᇱᇱ) 𝐵ଷ
ᇱᇱᇱ = 𝐵ଷ

ᇱᇱ −
3

2
(𝐵ଶ

ᇱᇱᇱ) 

Tabel 3. Tabel Iterasi 3 GP dengan Simpleks Modifikasi 

𝑃௜  𝑐௝ 
𝑐௝ 0 0 1 1 1 0 0 0 

RHS 
VB 𝑥ଵ 𝑥ଶ 𝑑ଵ

ି 𝑑ଶ
ି 𝑑ଷ

ି 𝑑ଵ
ା 𝑑ଶ

ା 𝑑ଷ
ା 

 
0 𝑥ଶ 

4

5
 1 0 

1

5
 0 0 −

1

5
 0 32 

0 𝑑ଵ
ା 

3

5
 0 −1 

2

5
 0 1 −

2

5
 0 24 

𝑃ଷ 1 𝑑ଷ
ି 

8

5
 0 0 −

3

5
 1 0 

3

5
 −1 24 

𝑍௝ 𝑃ଷ 
8

5
 0 0 −

3

5
 1 0 

3

5
 −1 24 

𝑍௝ − 𝑐௝ 𝑃ଷ 
8

5
 0 −1 −

8

5
 0 0 

3

5
 −1  

Iterasi 3: 

𝐵ଷ
ᇱᇱᇱᇱ = 𝐵ଷ

ᇱᇱᇱ ൬
5

8
൰ 𝐵ଵ

ᇱᇱᇱᇱ = 𝐵ଵ
ᇱᇱᇱ −

4

5
(𝐵ଷ

ᇱᇱᇱᇱ) 𝐵ଶ
ᇱᇱᇱᇱ = 𝐵ଶ

ᇱᇱᇱ −
3

5
(𝐵ଷ

ᇱᇱᇱᇱ) 
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LAMPIRAN 3 

Lampiran 3. Tabel Iterasi Contoh MCGP dengan Simpleks Modifikasi 

Variabel keputusan: 

𝑥ଵ : jumlah produksi produk 1. 

𝑥ଶ : jumlah produksi produk 2. 

𝑥ଷ : jumlah produksi produk 3. 

Fungsi tujuan: 

min = 𝑑ଵ
ା + 5𝑑ଵ

ି + 𝑒௜
ା + 𝑒௜

ି + 3𝑑ଶ
ା + 𝑒ଶ

ା + 𝑒ଶ
ି 

Fungsi kendala: 

Goal Constraint 1: 

12𝑥ଵ + 9𝑥ଶ + 15𝑥ଷ + 𝑑ଵ
ି − 𝑑ଵ

ା = 𝑦ଵ 

125 ≤ 𝑦ଵ ≤ 155 

𝑦ଵ − 𝑒ଵ
ା + 𝑒ଵ

ି = 155 

Goal Constraint 2: 

5𝑥ଵ + 7𝑥ଶ + 8𝑥ଷ + 𝑑ଶ
ି − 𝑑ଶ

ା = 𝑦ଶ 

40 ≤ 𝑦ଶ ≤ 55 

𝑦ଶ − 𝑒ଶ
ା + 𝑒ଶ

ି = 40 

𝑥ଵ, 𝑥ଶ, 𝑥ଷ𝑑ଵ
ି, 𝑑ଵ

ା, 𝑑ଶ
ି, 𝑑ଶ

ା ≥ 0 

Berikut merupakan tahap iterasi untuk penyelesaian contoh Multi-Choice Goal 

Programming (MCGP) Simpleks Modifikasi: 

Tabel 4. Tabel Iterasi 1 MCGP Simpleks Modifikasi 

c୨ 0 0 0 5 1 1 1 0 3 1 1 
b୧ c୨ VB xଵ xଶ xଷ dଵ

ି dଵ
ା eଵ

ି eଵ
ା dଶ

ି dଶ
ା eଶ

ି eଶ
ା 

5 𝑑ଵ
ି 12 9 15 1 −1 0 0 0 0 0 0 125 

1 𝑒ଵ
ି 0 0 0 0 0 1 −1 0 0 0 0 155 

3 𝑑ଶ
ା 5 7 8 0 0 0 0 1 −1 0 0 55 

1 𝑒ଶ
ା 0 0 0 0 0 0 0 0 0 1 −1 40 

𝑍௝ 

60 45 75 5 −5 0 0 0 0 0 0 625 
0 0 0 0 0 1 −1 0 0 0 0 155 

15 21 24 0 0 0 0 3 −3 0 0 165 
0 0 0 0 0 0 0 0 0 1 −1 40 

𝑍௝ − 𝑐௝ 

60 45 75 0 −6 −1 −1 0 −3 −1 −1 

 
0 0 0 −5 −1 0 −2 0 −3 −1 −1 

15 21 24 −5 −1 −1 −1 3 −6 −1 −1 
0 0 0 −5 −1 −1 −1 0 −3 0 −2 
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Iterasi 1: 

𝐵ଷ
ᇱᇱ = 𝐵ଷ

ᇱ ൬
1

8
൰ 𝐵ଵ

ᇱᇱ = 𝐵ଵ
ᇱ − 15(𝐵ଷ

ᇱᇱ) 𝐵ଶ
ᇱᇱ = 𝐵ଶ

ᇱ  𝐵ସ
ᇱᇱ = 𝐵ସ

ᇱ  

Tabel 5. Tabel Iterasi 2 MCGP Simpleks Modifikasi 

𝑐௝ 0 0 0 5 1 1 1 0 3 1 1 
𝑏௜ 𝑐௝ 𝑉𝐵 𝑥ଵ 𝑥ଶ 𝑥ଷ 𝑑ଵ

ି 𝑑ଵ
ା 𝑒ଵ

ି 𝑒ଵ
ା 𝑑ଶ

ା 𝑑ଶ
ା 𝑒ଶ

ି 𝑒ଶ
ା 

5 𝑑ଵ
ି 

21

8
 −

33

8
 0 1 −1 0 0 −

15

8
 

15

8
 0 0 

175

8
 

1 𝑒ଵ
ି 0 0 0 0 0 1 −1 0 0 0 0 155 

0 𝑥ଷ 
5

8
 

7

8
 1 0 0 0 0 

1

8
 −

1

8
 0 0 

55

8
 

1 𝑒ଶ
ା 0 0 0 0 0 0 0 0 0 1 −1 40 

𝑍௝ 

105

8
 −

165

8
 0 5 −5 0 0 −

75

8
 

75

8
 0 0 175 

0 0 0 0 0 1 −1 0 0 0 0 155 
0 0 0 0 0 0 0 0 0 1 −1 40 

𝑍௝ − 𝑐௝ 

105

8
 −

165

8
 0 0 −6 −1 −1 −

75

8
 

51

8
 −1 −1 

 
0 0 0 −5 −1 0 −2 0 −3 −1 −1 
0 0 0 −5 −1 −1 −1 0 −3 0 −2 

Iterasi 2: 

𝐵ଵ
ᇱᇱᇱ = 𝐵ଵ

ᇱᇱ ൬
8

21
൰ 

𝐵ଶ
ᇱᇱᇱ = 𝐵ଶ

ᇱᇱ 
𝐵ଷ

ᇱᇱᇱ = 𝐵ଷ
ᇱᇱ −

5

8
(𝐵ଵ

ᇱᇱᇱ) 
𝐵ସ

ᇱᇱ = 𝐵ସ
ᇱ  
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LAMPIRAN 4 

Lampiran 4. Input dan Output Contoh MCGP dengan Lingo 

Input Lingo Contoh Multi-Choice Goal Programming (MCGP): 

MIN = 5*D1minus + D1plus + E1plus + E1minus + 3*D2plus + 
E2plus + E2minus ; 
 
!GOAL 1 : KEUNTUNGAN (MCGP-RLUF) ; 
12*X1 + 9*X2 + 15*X3 - D1plus + D1minus = Y1 ; 
Y1 - E1plus + E1minus = 155 ; 
Y1 >= 125 ; 
Y1 <= 155 ; 
 
!GOAL 2 : INVESTASI MODAL (MCGP-LLUF) ; 
5*X1 + 7*X2 + 8*X3 - D2plus + D2minus = Y2 ; 
Y2 - E2plus + E2minus = 40 ; 
Y2 >= 40 ; 
Y2 <= 55 ; 
 
!NON-NEGATIVITY ; 
X1 >= 0 ; 
X2 >= 0 ; 
X3 >= 0 ; 
 
D1plus >= 0 ; D1minus >= 0 ; 
D2plus >= 0 ; D2minus >= 0 ; 
 
E1plus >= 0 ; E1minus >= 0 ; 
E2plus >= 0 ; E2minus >= 0 ; 
 
END 

Output Lingo Contoh Multi-Choice Goal Programming (MCGP): 
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LAMPIRAN 5 

Lampiran 5. Input dan Output Contoh MCGP dengan PuLP 

Input PuLP Contoh Multi-Choice Goal Programming (MCGP): 

import pulp 
model = pulp.LpProblem("MCGP_Model", pulp.LpMinimize) 
# Decision Variables 
X1 = pulp.LpVariable("X1", lowBound=0) 
X2 = pulp.LpVariable("X2", lowBound=0) 
X3 = pulp.LpVariable("X3", lowBound=0) 
# Aspirational Variables 
Y1 = pulp.LpVariable("Y1", lowBound=0) 
Y2 = pulp.LpVariable("Y2", lowBound=0) 
# Deviation Variables 
D1plus = pulp.LpVariable("D1plus", lowBound=0) 
D1minus = pulp.LpVariable("D1minus", lowBound=0) 
D2plus = pulp.LpVariable("D2plus", lowBound=0) 
E1plus = pulp.LpVariable("E1plus", lowBound=0) 
E1minus = pulp.LpVariable("E1minus", lowBound=0) 
E2plus = pulp.LpVariable("E2plus", lowBound=0) 
E2minus = pulp.LpVariable("E2minus", lowBound=0) 
# Objective Function 
model += (5*D1minus + D1plus + E1plus + E1minus + 3*D2plus + 
E2plus + E2minus) 
# GOAL 1 - PROFIT 
model += 12*X1 + 9*X2 + 15*X3 - D1plus + D1minus == Y1 
model += Y1 - E1plus + E1minus == 155 
model += Y1 >= 125 
model += Y1 <= 155 
# GOAL 2 - INVESTMENT 
model += 5*X1 + 7*X2 + 8*X3 - D2plus + D2minus == Y2 
model += Y2 - E2plus + E2minus == 40 
model += Y2 >= 40 
model += Y2 <= 55 
# Solve Model 
model.solve() 
# Print Results 
print("Status:", pulp.LpStatus[model.status]) 
for var in model.variables(): 
    print(var.name, "=", var.varValue) 
print("Objective Value =", pulp.value(model.objective)) 
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Output PuLP Contoh Multi-Choice Goal Programming (MCGP): 
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LAMPIRAN 6 

Lampiran 6. Tabel Iterasi Contoh MCGP-U dengan Simpleks Modifikasi 

Variabel keputusan: 

𝑥ଵ : jumlah produksi produk 1. 

𝑥ଶ : jumlah produksi produk 2. 

𝑥ଷ : jumlah produksi produk 3. 

Fungsi tujuan: 

min = 𝑑ଵ
ା + 5𝑑ଵ

ି + 𝑓ଵ
ି + 3𝑑ଶ

ା + 𝑓ଶ
ି 

Goal Constraint 1: 

12𝑥ଵ + 9𝑥ଶ + 15𝑥ଷ + 𝑑ଵ
ି − 𝑑ଵ

ା = 𝑦ଵ 

125 ≤ 𝑦ଵ ≤ 155 

𝜆ଵ ≤
155 − 𝑦ଵ

155 − 125
 

𝜆ଵ + 𝑓ଵ
ି = 1 

Goal Constraint 2: 

5𝑥ଵ + 7𝑥ଶ + 8𝑥ଷ + 𝑑ଶ
ି − 𝑑ଶ

ା = 𝑦ଶ 

40 ≤ 𝑦ଶ ≤ 55 

𝜆ଶ ≤
𝑦ଶ − 40

55 − 40
 

𝜆ଶ + 𝑓ଶ
ି = 1 

𝑥ଵ, 𝑥ଶ, 𝑑ଵ
ି, 𝑑ଵ

ା, 𝑑ଶ
ି, 𝑑ଶ

ା ≥ 0 

Berikut merupakan tahap iterasi untuk penyelesaian contoh Multi-Choice Goal 

Programming dengan fungsi utilitas (MCGP-U) Simpleks Modifikasi: 
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Tabel 6. Tabel Iterasi 1 MCGP-U Simpleks Modifikasi 

𝐶௝ 0 0 0 5 1 1 0 3 1 
𝑏௜ 𝑐௝ 𝑉𝐵 𝑥ଵ 𝑥ଶ 𝑥ଷ 𝑑ଵ

ି 𝑑ଵ
ା 𝑓ଵ

ି 𝑑ଶ
ି 𝑑ଶ

ା 𝑓ଶ
ି 

5 𝑑ଵ
ି 12 9 15 1 −1 0 0 0 0 125 

1 𝑓ଵ
ି 0 0 0 0 0 1 0 0 0 1 

3 𝑑ଶ
ା 5 7 8 0 0 0 1 −1 0 55 

1 𝑓ଶ
ି 0 0 0 0 0 0 0 0 1 1 

𝑍௝ 

60 45 75 5 −5 0 0 0 0 625 
0 0 0 0 0 1 0 0 0 1 

15 21 24 0 0 0 3 −3 0 165 
0 0 0 0 0 0 0 0 1 1 

𝑍௝ − 𝑐௝ 

60 45 75 0 −6 −1 0 −3 −1 

 
0 0 0 −5 −1 0 0 −3 −1 

15 21 24 −5 −1 −1 3 −6 −1 
0 0 0 −5 −1 −1 0 −3 0 

Iterasi 1: 

𝐵ଷ
ᇱᇱ = 𝐵ଷ

ᇱ ൬
1

8
൰ 𝐵ଵ

ᇱᇱ = 𝐵ଵ
ᇱ − 15(𝐵ଷ

ᇱᇱ) 𝐵ଶ
ᇱᇱ = 𝐵ଶ

ᇱ  𝐵ସ
ᇱᇱ = 𝐵ସ

ᇱ  

Tabel 7. Tabel Iterasi 2 MCGP-U Simpleks Modifikasi 

𝐶௝ 0 0 0 5 1 1 0 3 1 
𝑏௜ 𝑐௝ 𝑉𝐵 𝑥ଵ 𝑥ଶ 𝑥ଷ 𝑑ଵ

ି 𝑑ଵ
ା 𝑓ଵ

ି 𝑑ଶ
ି 𝑑ଶ

ା 𝑓ଶ
ି 

5 𝑑ଵ
ି 

21

8
 −

33

8
 0 1 −1 0 −

15

8
 

15

8
 0 

175

8
 

1 𝑓ଵ
ି 0 0 0 0 0 1 0 0 0 1 

0 𝑥ଷ 
5

8
 

7

8
 1 0 0 0 

1

8
 −

1

8
 0 

55

8
 

1 𝑓ଶ
ି 0 0 0 0 0 0 0 0 1 1 

𝑍௝ 

105

8
 −

165

8
 0 5 −5 0 −

75

8
 

75

8
 0 

875

8
 

0 0 0 0 0 1 0 0 0 1 
0 0 0 0 0 0 0 0 1 1 

𝑍௝ − 𝑐௝ 

105

8
 −

165

8
 0 0 −6 −1 −

75

8
 

51

8
 −1 

 
0 0 0 −5 −1 0 0 −3 −1 
0 0 0 −5 −1 −1 0 −3 0 

Iterasi 2: 

𝐵ଵ
ᇱᇱᇱ = 𝐵ଵ

ᇱᇱ ൬
8

21
൰ 𝐵ଶ

ᇱᇱᇱ = 𝐵ଶ
ᇱᇱ 𝐵ଷ

ᇱᇱᇱ = 𝐵ଷ
ᇱᇱ −

5

8
(𝐵ଵ

ᇱᇱᇱ) 𝐵ସ
ᇱᇱ = 𝐵ସ

ᇱ  
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LAMPIRAN 7 

Lampiran 7. Input dan Output Contoh MCGP-U dengan Lingo 

Input Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U): 

MIN =  D1plus +  5*D1minus + F1minus + 3*D2plus + 
F2minus ; 
 
! GOAL 1 (PROFIT) ; 
12*X1 + 9*X2 + 15*X3 + D1minus - D1plus = Y1; 
!INTERVAL TARGET ; 
Y1 >= 125; 
Y1 <= 155; 
! FUNGSI UTILITAS RLUF ; 
L1 <= (Y1 - 125) / (155 - 125); 
L1 + F1minus = 1; 
 
! GOAL 2 (INVESTMENT); 
5*X1 + 7*X2 + 8*X3 + D2minus - D2plus = Y2; 
! INTERVAL TARGET ; 
Y2 >= 40; 
Y2 <= 55; 
! FUNGSI UTILITAS LLUF ; 
L2 <= (55 - Y2) / (55 - 40); 
L2 + F2minus = 1; 
 
! VARIABEL KEPUTUSAN ; 
X1 >= 0; 
X2 >= 0; 
X3 >= 0; 
 
! NON NEGATIVITY ; 
X1 >= 0 ; 
X2 >= 0 ; 
X3 >= 0 ; 
D1plus >= 0 ; 
D1minus >= 0 ; 
D2plus >= 0 ; 
D2minus >= 0 ; 
F1minus >= 0 ; 
F2minus >= 0 ; 
L1 >= 0 ; 
L1 <= 1 ; 
L2 >= 0 ; 
L2 <= 1 ; 
 
END 
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Output Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U): 
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LAMPIRAN 8 
Lampiran 8. Input dan Output Contoh MCGP-U dengan PuLP 

Input PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U): 

import pulp 
# MODEL 
model = pulp.LpProblem("MCGP_Utility", pulp.LpMinimize) 
# VARIABEL KEPUTUSAN 
X1 = pulp.LpVariable('X1', lowBound=0) 
X2 = pulp.LpVariable('X2', lowBound=0) 
X3 = pulp.LpVariable('X3', lowBound=0) 
# VARIABEL SASARAN 
Y1 = pulp.LpVariable('Y1') 
Y2 = pulp.LpVariable('Y2') 
# DEVIASI 
D1plus = pulp.LpVariable('D1plus', lowBound=0) 
D1minus = pulp.LpVariable('D1minus', lowBound=0) 
D2plus = pulp.LpVariable('D2plus', lowBound=0) 
D2minus = pulp.LpVariable('D2minus', lowBound=0) 
# UTILITY 
L1 = pulp.LpVariable('L1', lowBound=0, upBound=1) 
F1minus = pulp.LpVariable('F1minus', lowBound=0) 
L2 = pulp.LpVariable('L2', lowBound=0, upBound=1) 
F2minus = pulp.LpVariable('F2minus', lowBound=0) 
# GOAL 1: PROFIT (MCGPU - RLUF) 
model += 12*X1 + 9*X2 + 15*X3 - D1plus + D1minus == Y1 
model += Y1 >= 125 
model += Y1 <= 155 
# FUNGSI UTILITAS (RLUF) 
model += L1 <= (Y1 - 125) / 30 
model += L1 + F1minus == 1 
# GOAL 2: INVESTMENT (MCGPU - LLUF) 
model += 5*X1 + 7*X2 + 8*X3 - D2plus + D2minus == Y2 
model += Y2 >= 40 
model += Y2 <= 55 
model += L2 <= (55 - Y2) / 15 
model += L2 + F2minus == 1 
# OBJECTIVE FUNCTION 
model += ( D1plus + 5*D1minus + F1minus + 3*D2plus + 
F2minus ) 
# SOLVE 
model.solve() 
# OUTPUT 
print("\n===== HASIL =====") 
for v in model.variables(): 
    print(v.name, "=", v.varValue) 
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Output PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U): 
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LAMPIRAN 9 

Lampiran 9. Input dan Output MCGP-U Versi 1 dengan Lingo 

Input Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 1: 

MIN = D1plus + D1minus + E1plus + E1minus + D2plus + 
D2minus + F1minus + D3plus + D3minus + F2minus ; 
 
! GOAL (1): KEUNTUNGAN (MCGP) ; 
8*X1 + 9*X2 + 6.5*X3 - D1plus + D1minus = Y1 ; 
Y1 >= 50 ; 
Y1 <= 100 ; 
Y1 - E1plus + E1minus = 100 ; 
 
! GOAL (2): TENAGA KERJA (MCGPU-LLUF) ; 
X1 + 0.2*X2 + 0.5*X3 - D2plus + D2minus = Y2 ; 
Y2 >= 5 ; 
Y2 <= 8 ; 
L1 <= (8 - Y2) / 3 ; 
L1 + F1minus = 1 ; 
 
! GOAL (3): INVESTASI MODAL KUALITAS (MCGPU-RLUF) ; 
2*X1 + 3*X2 + 2.4*X3 - D3plus + D3minus = Y3 ; 
Y3 >= 20 ; 
Y3 <= 100 ; 
L2 <= (Y3 - 20) / 80 ; 
L2 + F2minus = 1 ; 
 
! KENDALA KERAS ; 
5*X1 + 7*X2 + 5.5*X3 <= 40 ; 
X1 >= 2 ; 
X2 >= 2 ; 
X3 >= 2 ; 
 
! NON-NEGATIVITY ; 
X1 >= 0 ; 
X2 >= 0 ; 
X3 >= 0 ; 
D1plus >= 0 ; 
D1minus >= 0 ; 
E1plus >= 0 ; 
E1minus >= 0 ; 
D2plus >= 0 ; 
D2minus >= 0 ; 
D3plus >= 0 ; 
D3minus >= 0 ; 
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F1minus >= 0 ; 
F2minus >= 0 ; 
 
L1 >= 0 ; 
L1 <= 1 ; 
L2 >= 0 ; 
L2 <= 1 ; 
 
END 

Output Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 1: 
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LAMPIRAN 10 

Lampiran 10. Input dan Output MCGP-U Versi 1 dengan PuLP 

Input PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 1: 

import pulp 
# MODEL MCGPU VERSI 1 SEBELUM REVISI 
model = pulp.LpProblem("MCGP_Utility", pulp.LpMinimize) 
# VARIABEL KEPUTUSAN 
X1 = pulp.LpVariable('X1', lowBound=2) 
X2 = pulp.LpVariable('X2', lowBound=2) 
X3 = pulp.LpVariable('X3', lowBound=2) 
# VARIABEL SASARAN 
Y1 = pulp.LpVariable('Y1') 
Y2 = pulp.LpVariable('Y2') 
Y3 = pulp.LpVariable('Y3') 
# DEVIASI 
D1plus = pulp.LpVariable('D1plus', lowBound=0) 
D1minus = pulp.LpVariable('D1minus', lowBound=0) 
D2plus = pulp.LpVariable('D2plus', lowBound=0) 
D2minus = pulp.LpVariable('D2minus', lowBound=0) 
D3plus = pulp.LpVariable('D3plus', lowBound=0) 
D3minus = pulp.LpVariable('D3minus', lowBound=0) 
E1plus = pulp.LpVariable('E1plus', lowBound=0) 
E1minus = pulp.LpVariable('E1minus', lowBound=0) 
# UTILITY 
L1 = pulp.LpVariable('L1', lowBound=0, upBound=1) 
L2 = pulp.LpVariable('L2', lowBound=0, upBound=1) 
F1minus = pulp.LpVariable('F1minus', lowBound=0) 
F2minus = pulp.LpVariable('F2minus', lowBound=0) 
# GOAL 1 (PROFIT) 
model += 8*X1 + 9*X2 + 6.5*X3 - D1plus + D1minus == Y1 
model += Y1 >= 50 
model += Y1 <= 100 
model += Y1 - E1plus + E1minus == 100 
# GOAL 2 (TENAGA KERJA) 
model += X1 + 0.2*X2 + 0.5*X3 - D2plus + D2minus == Y2 
model += Y2 >= 5 
model += Y2 <= 8 
# FUNGSI UTILITAS (LLUF) 
model += L1 <= (8 - Y2)/3 
model += L1 + F1minus == 1 
# GOAL 3 (INVESTASI MODAL) 
model += 2*X1 + 3*X2 + 2.4*X3 - D3plus + D3minus == Y3 
model += Y3 >= 20 
model += Y3 <= 100 
# FUNGSI UTILITAS (RLUF) 
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model += L2 <= (Y3 - 20)/80 
model += L2 + F2minus == 1 
# KENDALA KERAS 
model += 5*X1 + 7*X2 + 5.5*X3 <= 40 
# OBJECTIVE (UTILITY PRIORITY) 
model += (D1plus + D1minus + E1plus + E1minus + D2plus + 
D2minus + F1minus + D3plus + D3minus + F2minus) 
# SOLVE 
model.solve() 
# OUTPUT 
print("\n===== HASIL =====") 
for v in model.variables(): 
    print(v.name, "=", v.varValue) 

Output PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 1: 
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LAMPIRAN 11 

Lampiran 11. Input dan Output MCGP-U Versi 2 dengan Lingo 

Input Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 2: 

MIN = D1plus + D1minus + E1plus + E1minus + D2plus + D2minus 
+ F1minus + D3plus + D3minus + F2minus ; 
 
! GOAL (1): KEUNTUNGAN (MCGP) ; 
8*X1 + 9*X2 + 6.5*X3 - D1plus + D1minus = Y1 ; 
Y1 >= 50 ; 
Y1 <= 100 ; 
Y1 - E1plus + E1minus = 100 ; 
 
! GOAL (2): TENAGA KERJA (MCGPU) ; 
! LLUF versi Chang 2014 (piecewise linear) ; 
X1 + 0.2*X2 + 0.5*X3 - D2plus + D2minus = Y2 ; 
Y2 >= 0 ; 
Y2 <= 8 ; 
! fungsi utilitas (Chang 2014) ; 
! segmen: 
!Y2 <= 5 (puas penuh) ; 
!5 < Y2 < 7 (kepuasan turun linear) ; 
!Y2 >= 7 (tidak puas) ; 
L1 <= 1 ; 
L1 <= (7 - Y2) / 2 ; 
L1 + F1minus = 1 ; 
 
! GOAL (3): INVESTASI MODAL (MCGPU) ; 
! RLUF versi Chang 2014 (piecewise linear) ; 
2*X1 + 3*X2 + 2.4*X3 - D3plus + D3minus = Y3 ; 
Y3 >= 0 ; 
Y3 <= 100 ; 
! fungsi utilitas (Chang 2014) ; 
! segmen: 
!Y3 <= 35 (tidak puas) ; 
!35 < Y3 < 100 (kepuasan naik linear) ; 
!Y3 >= 100 (puas penuh) ; 
L2 <= 1 ; 
L2 <= (Y3 - 35) / 65 ; 
L2 + F2minus = 1 ; 
 
! KENDALA KERAS ; 
5*X1 + 7*X2 + 5.5*X3 <= 40 ; 
X1 >= 2 ; 
X2 >= 2 ; 
X3 >= 2 ; 
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! NON-NEGATIVITY ; 
X1 >= 0 ; 
X2 >= 0 ; 
X3 >= 0 ; 
 
D1plus >= 0 ; 
D1minus >= 0 ; 
E1plus >= 0 ; 
E1minus >= 0 ; 
D2plus >= 0 ; 
D2minus >= 0 ; 
D3plus >= 0 ; 
D3minus >= 0 ; 
 
F1minus >= 0 ; 
F2minus >= 0 ; 
 
END 

Output Lingo Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 2: 
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LAMPIRAN 12 

Lampiran 12. Input dan Output MCGP-U Versi 2 dengan PuLP 

Input PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 2: 

import pulp 
# MODEL MCGPU VERSI 2 SESUDAH REVISI 
model = pulp.LpProblem("MCGP_Utility", pulp.LpMinimize) 
# VARIABEL KEPUTUSAN 
X1 = pulp.LpVariable('X1', lowBound=2) 
X2 = pulp.LpVariable('X2', lowBound=2) 
X3 = pulp.LpVariable('X3', lowBound=2) 
# VARIABEL SASARAN 
Y1 = pulp.LpVariable('Y1') 
Y2 = pulp.LpVariable('Y2') 
Y3 = pulp.LpVariable('Y3') 
# DEVIASI 
D1plus = pulp.LpVariable('D1plus', lowBound=0) 
D1minus = pulp.LpVariable('D1minus', lowBound=0) 
D2plus = pulp.LpVariable('D2plus', lowBound=0) 
D2minus = pulp.LpVariable('D2minus', lowBound=0) 
D3plus = pulp.LpVariable('D3plus', lowBound=0) 
D3minus = pulp.LpVariable('D3minus', lowBound=0) 
E1plus = pulp.LpVariable('E1plus', lowBound=0) 
E1minus = pulp.LpVariable('E1minus', lowBound=0) 
# UTILITY 
L1 = pulp.LpVariable('L1', lowBound=0, upBound=1) 
L2 = pulp.LpVariable('L2', lowBound=0, upBound=1) 
F1minus = pulp.LpVariable('F1minus', lowBound=0) 
F2minus = pulp.LpVariable('F2minus', lowBound=0) 
# GOAL 1 (PROFIT) 
model += 8*X1 + 9*X2 + 6.5*X3 - D1plus + D1minus == Y1 
model += Y1 >= 50 
model += Y1 <= 100 
model += Y1 - E1plus + E1minus == 100 
# GOAL 2 (TENAGA KERJA) 
model += X1 + 0.2*X2 + 0.5*X3 - D2plus + D2minus == Y2 
model += Y2 >= 0 
model += Y2 <= 8 
# FUNGSI UTILITAS (LLUF) 
model += L1 <= (7 - Y2)/2 
model += L1 + F1minus == 1 
# GOAL 3 (INVESTASI MODAL) 
model += 2*X1 + 3*X2 + 2.4*X3 - D3plus + D3minus == Y3 
model += Y3 >= 0 
model += Y3 <= 100 
# FUNGSI UTILITAS (RLUF) 
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model += L2 <= (Y3 - 35)/65 
model += L2 + F2minus == 1 
# KENDALA KERAS 
model += 5*X1 + 7*X2 + 5.5*X3 <= 40 
# OBJECTIVE (UTILITY PRIORITY) 
model += (D1plus + D1minus + E1plus + E1minus + D2plus + 
D2minus + F1minus + D3plus + D3minus + F2minus) 
# SOLVE 
model.solve() 
# OUTPUT 
print("\n===== HASIL =====") 
for v in model.variables(): 
    print(v.name, "=", v.varValue) 

Output PuLP Contoh Multi-Choice Goal Programming dengan fungsi utilitas 

(MCGP-U) Versi 2: 
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LAMPIRAN 13 
Lampiran 13. QR Code Kode Program dan Hasil Optimasi 

Untuk memudahkan akses terhadap kode program dan hasil optimasi secara 

lengkap, disediakan QR Code yang mengarahkan pembaca ke dokumen berisi kode 

program Python (PuLP), model Lingo, serta hasil penyelesaian penelitian ini. 

 

Dengan demikian, seluruh kode program dan hasil optimasi yang digunakan 

dalam penelitian ini dapat diakses secara mudah melalui QR Code yang telah 

disediakan. 


