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LAMPIRAN  
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Lampiran 1 Sintaks komputasi model Tahap 1 

model: 

sets: 

mapel/m1..m11/; 

kelas/k1..k14/; 

hari/h1..h6/; 

sesi/s1..s3/; 

 

link1(mapel,kelas,hari,sesi):y; 

link4(mapel,kelas):b; 

link5(mapel,sesi):c; 

link6(mapel,kelas,hari); 

link7(kelas,hari,sesi); 

link8(mapel,hari,sesi); 

endsets 

 

data: 

!jumlah sesi dalam seminggu; 

b= 

2 2 2 2 2 2 4 4 4 4 4 4 4 4 

2 2 2 2 2 2 3 3 3 3 3 3 3 3 

2 2 2 2 2 2 4 4 4 4 4 4 4 4 

2 2 2 2 2 2 0 0 0 0 0 0 0 0 

2 2 2 2 2 2 0 0 0 0 0 0 0 0 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 

0 0 0 0 0 0 2 2 2 2 2 0 0 0 

0 0 0 0 0 0 2 2 2 2 2 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 2 2 2 

0 0 0 0 0 0 0 0 0 0 0 2 2 2 

5 5 5 5 5 5 0 0 0 0 0 0 0 0; 

!bobot mata pelajaran per sesi; 

c= 

1 2 3 

1 2 3 

1 2 3 

2 2 2 

2 2 2 

1 2 1 

2 2 2 

2 2 2 

2 2 2 

2 2 2 

2 2 2; 

enddata; 

 

min=@sum(link1(m,k,h,s):y(m,k,h,s)*c(m,s)); 

 

!1) Mapel dilaksanakan setiap hari dan setiap sesi, kecuali hari 

dan sesi tertentu 

!1a) mapel diadakan setiap sesi setiap hari, kecuali jumat; 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,1,s))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,2,s))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,3,s))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,4,s))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,6,s))=1); 

!1b) mapel diadakan pada Jumat kecuali sesi ketiga; 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,5,1))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,5,2))=1); 

@for(link7(k,h,s):@sum(mapel(m):y(m,k,5,3))=0); 
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!2) Terpenihi jumlah kebutuhan sesi setiap mata pelajaran di 

setiap kelas; 

@for(link4(m,k):@sum(hari(h):@sum(sesi(s):y(m,k,h,s)))=b(m,k)); 

 

!3) Terpenuhi jumlah sesi tiap kelas setiap pekan; 

@for(kelas(k):@sum(mapel(m):@sum(hari(h):@sum(sesi(s):y(m,k,h,s)))

)=17); 

 

!4) Tidak boleh ada mapel yang dijadwalkan lebih dari satu sesi di 

setiap kelas setiap harinya; 

@for(link6(m,k,h):@sum(sesi(s):y(m,k,h,s))<=1); 

 

!5) Mapel umum tidak diadakan lebih dari 3 kelas di setiap sesi; 

@for(link8(m,h,s):@sum(kelas(k):y(1,k,h,s))<=3); 

@for(link8(m,h,s):@sum(kelas(k):y(2,k,h,s))<=3); 

@for(link8(m,h,s):@sum(kelas(k):y(3,k,h,s))<=3); 

 

!6) Mapel kitab tidak diadakan lebih dari 1 kelas di setiap sesi; 

@for(link8(m,h,s):@sum(kelas(k):y(4,k,h,s))<=1); 

@for(link8(m,h,s):@sum(kelas(k):y(5,k,h,s))<=1); 

@for(link8(m,h,s):@sum(kelas(k):y(7,k,h,s))<=1); 

@for(link8(m,h,s):@sum(kelas(k):y(8,k,h,s))<=1); 

@for(link8(m,h,s):@sum(kelas(k):y(9,k,h,s))<=1); 

@for(link8(m,h,s):@sum(kelas(k):y(10,k,h,s))<=1); 

 

!7) Mapel praktikum tidak lebih dari 2 kelas setiap sesi; 

@for(link8(m,h,s):@sum(kelas(k):y(6,k,h,s))<=2); 

  

!8) Mapel Tahfiz tidak lebih dari 2 kelas setiap sesi; 

@for(link8(m,h,s):@sum(kelas(k):y(11,k,h,s))<=2); 

 

!9) Nilai x dan y biner; 

@for(link1(m,k,h,s):@bin(y(m,k,h,s))); 

!@for(link2(g,m,k):@bin(x(g,m,k))); 

 

end 

Lampiran 2 Hasil komputasi model Tahap 1 
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  Global optimal solution found. 

  Objective value:                              420.0000 

  Objective bound:                              420.0000 

  Infeasibilities:                              0.000000 

  Extended solver steps:                             650 

  Total solver iterations:                         70979 

  Elapsed runtime seconds:                          8.71 

 

  Model Class:                                      PILP 

 

  Total variables:                   2772 

  Nonlinear variables:                  0 

  Integer variables:                 2772 

 

  Total constraints:                 5287 

  Nonlinear constraints:                0 

 

  Total nonzeros:                   63756 

  Nonlinear nonzeros:                   0 

 

(Data yang ditampilkan hanya variabel keputusan yang nilainya tidak nol) 

 

                                Variable           Value        Reduced Cost 

                      Y( M1, K1, H2, S2)        1.000000            2.000000 

                      Y( M1, K1, H5, S1)        1.000000            1.000000 

                      Y( M1, K2, H4, S3)        1.000000            3.000000 

                      Y( M1, K2, H6, S1)        1.000000            1.000000 

                      Y( M1, K3, H1, S1)        1.000000            1.000000 

                      Y( M1, K3, H6, S1)        1.000000            1.000000 

                      Y( M1, K4, H3, S1)        1.000000            1.000000 

                      Y( M1, K4, H4, S1)        1.000000            1.000000 

                      Y( M1, K5, H1, S3)        1.000000            3.000000 

                      Y( M1, K5, H6, S3)        1.000000            3.000000 

                      Y( M1, K6, H3, S2)        1.000000            2.000000 

                      Y( M1, K6, H6, S2)        1.000000            2.000000 

                      Y( M1, K7, H1, S1)        1.000000            1.000000 

                      Y( M1, K7, H2, S1)        1.000000            1.000000 

                      Y( M1, K7, H3, S2)        1.000000            2.000000 

                      Y( M1, K7, H6, S3)        1.000000            3.000000 

                      Y( M1, K8, H2, S2)        1.000000            2.000000 

                      Y( M1, K8, H3, S3)        1.000000            3.000000 

                      Y( M1, K8, H5, S2)        1.000000            2.000000 

                      Y( M1, K8, H6, S2)        1.000000            2.000000 

                      Y( M1, K9, H1, S2)        1.000000            2.000000 

                      Y( M1, K9, H3, S1)        1.000000            1.000000 

                      Y( M1, K9, H4, S3)        1.000000            3.000000 

                    

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah 

https://ipb.link/lampiran-syarifah
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Lampiran 3 Sintaks komputasi model Tahap 2 Skenario 1 

model: 

sets: 

guru/g1..g14/; 

mapel/m1..m11/; 

kelas/k1..k14/; 

hari/h1..h6/; 

sesi/s1..s3/; 

 

link1(mapel,kelas,hari,sesi):y; 

link2(guru,mapel,kelas):x; 

link3(guru,mapel):a; 

link4(mapel,kelas):b; 

link9(guru,hari,sesi); 

link10(guru,mapel,kelas,hari,sesi); 

link11(guru,sesi); 

endsets 

 

data: 

!keahlian guru; 

a= 

1 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 1 0 0 0 1 

0 0 0 0 0 0 0 0 0 1 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 0 1 0 0 1 

0 0 0 0 0 0 0 0 1 0 1; 

 

!jadwal mapel Tahap 1; 

y = @OLE('D:\Book4.xlsx', '_y'); 

enddata 

 

!fungsi objektif; 

max=@sum(link10(g,m,k,h,s):x(g,m,k)*y(m,k,h,s)); 

 

!1) Guru mengajar tidak lebih dari 1 kelas pada setiap sesi; 

@for(link9(g,h,s):@sum(mapel(m):@sum(kelas(k):x(g,m,k)*y(m,k,h,s))

)<=1); 

 

!2) Guru mengajar mata pelajaran yg merupakan bidang keahliannya; 

@for(link2(g,m,k):x(g,m,k)<=a(g,m)); 

 

!3) Satu  guru untuk tiap pelajaran dan kelas,; 

@for(link4(m,k):@sum(guru(g):x(g,m,k))<=1); 

!a) m11 (Tahfiz) hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,11,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,11,k))=1); 

!b) m4 dan m5 hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,4,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,4,k))=1); 
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@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,5,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,5,k))=1); 

!c) m7 dan m8 hanya untuk k 7-11; 

@for(link4(m,k):@sum(guru(g):x(g,7,7))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,8))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,9))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,10))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,11))=1); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,8,7))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,8))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,9))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,10))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,11))=1); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,8,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,8,k))=0); 

!d) m9 dan m10 hanya untuk k 12-14; 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,9,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,9,12))=1); 

@for(link4(m,k):@sum(guru(g):x(g,9,13))=1); 

@for(link4(m,k):@sum(guru(g):x(g,9,14))=1); 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,10,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,10,12))=1); 

@for(link4(m,k):@sum(guru(g):x(g,10,13))=1); 

@for(link4(m,k):@sum(guru(g):x(g,10,14))=1); 

!e) m6 untuk semua; 

@for(link4(m,k):@sum(guru(g):x(g,6,k))=1); 

 

!4) Minimal jumlah sesi mengajar dalam satu pekan; 

@for(guru(g):@sum(kelas(k):@sum(mapel(m):@sum(hari(h):@sum(sesi(s)

:x(g,m,k)*y(m,k,h,s)))))>=10); 

 

!5) Minimal jumlah sesi mengajar mapel utama; 

!guru-dalam=10sesi, g9=6sesi, guider=4sesi; 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(1,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(2,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(3,2,k)*y

(2,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(4,3,k)*y

(3,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(5,4,k)*y

(4,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(6,5,k)*y

(5,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(7,6,k)*y

(6,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(8,7,k)*y

(7,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(9,10,k)*

y(10,k,h,s))))>=6); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(10,2,k)*

y(2,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(11,3,k)*

y(3,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(12,6,k)*

y(6,k,h,s))))>=4); 
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@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(13,8,k)*

y(8,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(14,9,k)*

y(9,k,h,s))))>=4); 

 

!6) nilai x dan y biner; 

@for(link1(m,k,h,s):@bin(y(m,k,h,s))); 

@for(link2(g,m,k):@bin(x(g,m,k))); 

@for(link3(g,m):@bin(a(g,m))); 

@for(link4(m,k):@bin(b(m,k))); 

 

end 

 

Lampiran 4 Hasil komputasi model Tahap 2 Skenario 1 

 

  Global optimal solution found. 

  Objective value:                              177.0000 

  Objective bound:                              177.0000 

  Infeasibilities:                              0.000000 

  Extended solver steps:                              13 

  Total solver iterations:                          2314 

  Elapsed runtime seconds:                          3.21 

 

  Model Class:                                      PILP 

 

  Total variables:                   2310 

  Nonlinear variables:                  0 

  Integer variables:                 2310 

 

  Total constraints:                 8253 

  Nonlinear constraints:                0 
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  Total nonzeros:                   81004 

  Nonlinear nonzeros:                   0 

 

(Data yang ditampilkan hanya variabel keputusan yang nilainya tidak nol) 

 

                                Variable           Value        Reduced Cost 

  X( G1, M1, K6)        1.000000           -2.000000 

                          X( G1, M1, K9)        1.000000           -4.000000 

                         X( G1, M1, K10)        1.000000           -4.000000 

                         X( G1, M1, K13)        1.000000           -4.000000 

                          X( G2, M1, K1)        1.000000           -2.000000 

                          X( G2, M1, K2)        1.000000           -2.000000 

                          X( G2, M1, K5)        1.000000           -2.000000 

                         X( G2, M1, K11)        1.000000           -4.000000 

                         X( G2, M1, K12)        1.000000           -4.000000 

                          X( G3, M2, K5)        1.000000           -2.000000 

                          X( G3, M2, K6)        1.000000           -2.000000 

                         X( G3, M2, K10)        1.000000           -3.000000 

                         X( G3, M2, K13)        1.000000           -3.000000 

                         X( G3, M11, K4)        1.000000           -5.000000 

                          X( G4, M3, K1)        1.000000           -2.000000 

                          X( G4, M3, K3)        1.000000           -2.000000 

                          X( G4, M3, K6)        1.000000           -2.000000 

                         X( G4, M3, K11)        1.000000           -4.000000 

                         X( G4, M3, K13)        1.000000           -4.000000 

                          X( G5, M4, K1)        1.000000           -2.000000 

                          X( G5, M4, K2)        1.000000           -2.000000 

                          X( G5, M4, K3)        1.000000           -2.000000 

                          X( G5, M4, K4)        1.000000           -2.000000 

                          X( G5, M4, K5)        1.000000           -2.000000 

                          X( G5, M4, K6)        1.000000           -2.000000 

                          X( G6, M5, K1)        1.000000           -2.000000 

                          X( G6, M5, K2)        1.000000           -2.000000 

                          X( G6, M5, K3)        1.000000           -2.000000 

                          X( G6, M5, K4)        1.000000           -2.000000 

                          X( G6, M5, K5)        1.000000           -2.000000 

                          X( G6, M5, K6)        1.000000           -2.000000 

                          X( G7, M6, K2)        1.000000           -2.000000 

                          X( G7, M6, K3)        1.000000           -2.000000 

                          X( G7, M6, K9)        1.000000           -2.000000 

                         X( G7, M6, K10)        1.000000           -2.000000 

                         X( G7, M6, K12)        1.000000           -2.000000 

                         X( G7, M6, K13)        1.000000           -2.000000 

                         X( G7, M6, K14)        1.000000           -2.000000 

                          X( G8, M7, K7)        1.000000           -2.000000 

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah 

https://ipb.link/lampiran-syarifah
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Lampiran 5 Sintaks komputasi model Tahap 2 Skenario 2 

model: 

sets: 

guru/g1..g14/; 

mapel/m1..m11/; 

kelas/k1..k14/; 

hari/h1..h6/; 

sesi/s1..s3/; 

 

link1(mapel,kelas,hari,sesi):y; 

link2(guru,mapel,kelas):x; 

link3(guru,mapel):a; 

link4(mapel,kelas):b; 

link9(guru,hari,sesi); 

link10(guru,mapel,kelas,hari,sesi); 

link11(guru,sesi); 

endsets 

 

data: 

!keahlian guru; 

a= 

1 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 1 0 0 0 1 

0 0 0 0 0 0 0 0 0 1 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 0 1 0 0 1 

0 0 0 0 0 0 0 0 1 0 1; 

 

!jadwal mapel Tahap 1; 

y = @OLE('D:\Book4.xlsx', '_y'); 

enddata 

 

!fungsi objektif; 

max=@sum(link10(g,m,k,h,s):x(g,m,k)*y(m,k,h,s)); 

 

!1) Guru mengajar tidak lebih dari 1 kelas pada setiap sesi; 

@for(link9(g,h,s):@sum(mapel(m):@sum(kelas(k):x(g,m,k)*y(m,k,h,s))

)<=1); 

 

!2) Guru mengajar mata pelajaran yg merupakan bidang keahliannya; 

@for(link2(g,m,k):x(g,m,k)<=a(g,m)); 

 

!3) Satu  guru untuk tiap pelajaran dan kelas,; 

@for(link4(m,k):@sum(guru(g):x(g,m,k))<=1); 

!a) m11 (Tahfiz) hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,11,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,11,k))=1); 

!b) m4 dan m5 hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,4,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,4,k))=1); 
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@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,5,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,5,k))=1); 

!c) m7 dan m8 hanya untuk k 7-11; 

@for(link4(m,k):@sum(guru(g):x(g,7,7))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,8))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,9))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,10))=1); 

@for(link4(m,k):@sum(guru(g):x(g,7,11))=1); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,8,7))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,8))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,9))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,10))=1); 

@for(link4(m,k):@sum(guru(g):x(g,8,11))=1); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,8,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,8,k))=0); 

!d) m9 dan m10 hanya untuk k 12-14; 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,9,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,9,12))=1); 

@for(link4(m,k):@sum(guru(g):x(g,9,13))=1); 

@for(link4(m,k):@sum(guru(g):x(g,9,14))=1); 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,10,k))=0); 

@for(link4(m,k):@sum(guru(g):x(g,10,12))=1); 

@for(link4(m,k):@sum(guru(g):x(g,10,13))=1); 

@for(link4(m,k):@sum(guru(g):x(g,10,14))=1); 

 

!4) Minimal jumlah sesi mengajar dalam satu pekan; 

@for(guru(g):@sum(kelas(k):@sum(mapel(m):@sum(hari(h):@sum(sesi(s)

:x(g,m,k)*y(m,k,h,s)))))>=10); 

 

!5) Minimal jumlah sesi mengajar mapel utama; 

!guru-dalam=10sesi, g9=6sesi, guider=4sesi; 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(1,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(2,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(3,2,k)*y

(2,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(4,3,k)*y

(3,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(5,4,k)*y

(4,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(6,5,k)*y

(5,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(7,6,k)*y

(6,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(8,7,k)*y

(7,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(9,10,k)*

y(10,k,h,s))))>=6); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(10,2,k)*

y(2,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(11,3,k)*

y(3,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(12,6,k)*

y(6,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(13,8,k)*

y(8,k,h,s))))>=4); 
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@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(14,9,k)*

y(9,k,h,s))))>=4); 

 

!6) nilai x dan y biner; 

@for(link1(m,k,h,s):@bin(y(m,k,h,s))); 

@for(link2(g,m,k):@bin(x(g,m,k))); 

@for(link3(g,m):@bin(a(g,m))); 

@for(link4(m,k):@bin(b(m,k))); 

 

end 

 

Lampiran 6 Hasil komputasi model Tahap 2 Skenario 2 

 

 

  Global optimal solution found. 

  Objective value:                              178.0000 

  Objective bound:                              178.0000 

  Infeasibilities:                              0.000000 

  Extended solver steps:                              20 

  Total solver iterations:                          3843 

  Elapsed runtime seconds:                          2.04 

 

  Model Class:                                      PILP 

 

  Total variables:                   2310 

  Nonlinear variables:                  0 

  Integer variables:                 2310 

 

  Total constraints:                 8099 

  Nonlinear constraints:                0 
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  Total nonzeros:                   78848 

  Nonlinear nonzeros:                   0 

 

(Data yang ditampilkan hanya variabel keputusan yang nilainya tidak nol) 

 

                                Variable           Value        Reduced  

                          X( G1, M1, K1)        1.000000           -2.000000 

                          X( G1, M1, K2)        1.000000           -2.000000 

                          X( G1, M1, K5)        1.000000           -2.000000 

                         X( G1, M1, K11)        1.000000           -4.000000 

                         X( G1, M1, K12)        1.000000           -4.000000 

                          X( G2, M1, K6)        1.000000           -2.000000 

                          X( G2, M1, K9)        1.000000           -4.000000 

                         X( G2, M1, K10)        1.000000           -4.000000 

                         X( G2, M1, K13)        1.000000           -4.000000 

                          X( G3, M2, K5)        1.000000           -2.000000 

                          X( G3, M2, K6)        1.000000           -2.000000 

                         X( G3, M2, K10)        1.000000           -3.000000 

                         X( G3, M2, K13)        1.000000           -3.000000 

                         X( G3, M11, K4)        1.000000           -5.000000 

                          X( G4, M3, K5)        1.000000           -2.000000 

                          X( G4, M3, K8)        1.000000           -4.000000 

                          X( G4, M3, K9)        1.000000           -4.000000 

                         X( G4, M3, K14)        1.000000           -4.000000 

                          X( G5, M4, K1)        1.000000           -2.000000 

                          X( G5, M4, K2)        1.000000           -2.000000 

                          X( G5, M4, K3)        1.000000           -2.000000 

                          X( G5, M4, K4)        1.000000           -2.000000 

                          X( G5, M4, K5)        1.000000           -2.000000 

                          X( G5, M4, K6)        1.000000           -2.000000 

                          X( G6, M5, K1)        1.000000           -2.000000 

                          X( G6, M5, K2)        1.000000           -2.000000 

                          X( G6, M5, K3)        1.000000           -2.000000 

                          X( G6, M5, K4)        1.000000           -2.000000 

                          X( G6, M5, K5)        1.000000           -2.000000 

                          X( G6, M5, K6)        1.000000           -2.000000 

                          X( G7, M6, K1)        1.000000           -2.000000 

                          X( G7, M6, K4)        1.000000           -2.000000 

                          X( G7, M6, K5)        1.000000           -2.000000 

                          X( G7, M6, K6)        1.000000           -2.000000 

                          X( G7, M6, K7)        1.000000           -2.000000 

                          X( G7, M6, K8)        1.000000           -2.000000 

                         X( G7, M6, K11)        1.000000           -2.000000 

                          X( G8, M7, K7)        1.000000           -2.000000 

                          X( G8, M7, K8)        1.000000           -2.000000 

 

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah 

https://ipb.link/lampiran-syarifah
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Lampiran 7 Sintaks komputasi model Tahap 2 Skenario 3 

model: 

sets: 

guru/g1..g14/; 

mapel/m1..m11/; 

kelas/k1..k14/; 

hari/h1..h6/; 

sesi/s1..s3/; 

 

link1(mapel,kelas,hari,sesi):y; 

link2(guru,mapel,kelas):x; 

link3(guru,mapel):a; 

link4(mapel,kelas):b; 

link9(guru,hari,sesi); 

link10(guru,mapel,kelas,hari,sesi):z; 

link11(guru,sesi); 

endsets 

 

data: 

!keahlian guru; 

a= 

1 0 0 0 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 0 0 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 1 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 1 0 0 0 1 

0 0 0 0 0 0 0 0 0 1 1 

0 1 0 0 0 0 0 0 0 0 1 

0 0 1 0 0 0 0 0 0 0 1 

0 0 0 0 0 1 0 0 0 0 1 

0 0 0 0 0 0 0 1 0 0 1 

0 0 0 0 0 0 0 0 1 0 1; 

 

!jadwal mapel Tahap 1; 

y = @OLE('D:\Book4.xlsx', '_y'); 

enddata 

 

!fungsi objektif; 

max=@sum(link10(g,m,k,h,s):x(g,m,k)*y(m,k,h,s)); 

 

!1) Guru mengajar tidak lebih dari 1 kelas pada setiap sesi; 

@for(link9(g,h,s):@sum(mapel(m):@sum(kelas(k):x(g,m,k)*y(m,k,h,s))

)<=1); 

 

!2) Guru mengajar mata pelajaran yg merupakan bidang keahliannya; 

@for(link2(g,m,k):x(g,m,k)<=a(g,m)); 

 

!3) Satu  guru untuk tiap pelajaran dan kelas,; 

@for(link4(m,k):@sum(guru(g):x(g,m,k))<=1); 

!a)m11 (Tahfiz) hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,11,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,11,k))=1); 

!b) m4 dan m5 hanya untuk k 1-6; 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,4,k))=0); 

@for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,5,k))=0); 
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!c) m7 dan m8 hanya untuk k 7-11; 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,7,k))=0); 

@for(link4(m,k)|k#gt#11:@sum(guru(g):x(g,8,k))=0); 

@for(link4(m,k)|k#lt#7:@sum(guru(g):x(g,8,k))=0); 

!d) m9 dan m10 hanya untuk k 12-14; 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,9,k))=0); 

@for(link4(m,k)|k#lt#12:@sum(guru(g):x(g,10,k))=0); 

 

!4) Minimal jumlah sesi mengajar dalam satu pekan; 

@for(guru(g):@sum(kelas(k):@sum(mapel(m):@sum(hari(h):@sum(sesi(s)

:x(g,m,k)*y(m,k,h,s)))))>=10); 

 

!5) Minimal jumlah sesi mengajar mapel utama; 

!guru-dalam=10sesi, g9=6sesi, guider=4sesi; 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(1,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(2,1,k)*y

(1,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(3,2,k)*y

(2,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(4,3,k)*y

(3,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(5,4,k)*y

(4,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(6,5,k)*y

(5,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(7,6,k)*y

(6,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(8,7,k)*y

(7,k,h,s))))>=10); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(9,10,k)*

y(10,k,h,s))))>=6); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(10,2,k)*

y(2,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(11,3,k)*

y(3,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(12,6,k)*

y(6,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(13,8,k)*

y(8,k,h,s))))>=4); 

@for(link3(g,m):@sum(kelas(k):@sum(hari(h):@sum(sesi(s):x(14,9,k)*

y(9,k,h,s))))>=4); 

 

!6) nilai x dan y biner; 

@for(link1(m,k,h,s):@bin(y(m,k,h,s))); 

@for(link2(g,m,k):@bin(x(g,m,k))); 

@for(link3(g,m):@bin(a(g,m))); 

@for(link4(m,k):@bin(b(m,k))); 

@for(link10(g,m,k,h,s):@bin(z(g,m,k,h,s))); 

 

end 
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Lampiran 8 Hasil komputasi model Tahap 2 Skenario 3 

 

  Global optimal solution found. 

  Objective value:                              180.0000 

  Objective bound:                              180.0000 

  Infeasibilities:                              0.000000 

  Extended solver steps:                              30 

  Total solver iterations:                          1946 

  Elapsed runtime seconds:                          2.06 

 

  Model Class:                                      PILP 

 

  Total variables:                  41118 

  Nonlinear variables:                  0 

  Integer variables:                41118 

 

  Total constraints:                 5503 

  Nonlinear constraints:                0 

 

  Total nonzeros:                   42504 

  Nonlinear nonzeros:                   0 

(Data yang ditampilkan hanya variabel keputusan yang nilainya tidak nol) 

                                Variable           Value        Reduced Cost 

                          X( G1, M1, K6)        1.000000           -2.000000 

                          X( G1, M1, K9)        1.000000           -4.000000 

                         X( G1, M1, K10)        1.000000           -4.000000 

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah 

https://ipb.link/lampiran-syarifah
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