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12) Terpenihi jumlah kebutuhan sesi setiap mata pelajaran di
setiap kelas;
@for (1ink4 (m, k) :@sum (hari (h) :@sum(sesi(s):y(m,k,h,s)))=b(m,k));

13) 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);

14) Tidak boleh ada mapel yang dijadwalkan lebih dari satu sesi di
setiap kelas setiap harinya;
@for (1ink6 (m, k,h) :@sum(sesi(s) :y(m,k,h,s))<=1);

15) Mapel umum tidak diadakan lebih dari 3 kelas di setiap sesi;
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(1l,%k,h,s))<=3);
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(2,%k,h,s))<=3);
@for (1ink8 (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 (1ink8 (m,h,s) :@sum(kelas (k) :y(4,%k,h,s))<=1);
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(5,%k,h,s))<=1);
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(7,k,h, s))< 1),
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(8,k,h,s))<=1);
@for (1ink8 (m,h,s) :@sum(kelas (k) : v (9, k, h s))<=l),
@for (1ink8(m,h,s) :@sum(kelas (k) :y(10,%k,h,s))<=1);

1'7) Mapel praktikum tidak lebih dari 2 kelas setiap sesi;
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(6,k,h,s))<=2);

18) Mapel Tahfiz tidak lebih dari 2 kelas setiap sesi;
@for (1ink8 (m,h,s) :@sum(kelas (k) :y(11l,%k,h,s))<=2);

19) Nilai x dan y biner;
@for (linkl (m,k,h,s) :@bin(y(m,k,h,s)));
'@for (1ink2 (g, m, k) :@bin(x (g, m, k)));

end

Lampiran 2 Hasil komputasi model Tahap 1

Lingo 18.0 Sohver Status [lingo10] >
— Solver Status —Wariables
Model Class: FILF Total: 2772
Wonlinear: i}
State: Global Opt Integers: 2772
Objective: 420 ~ Constaints
Infeaszibility: i} Total: c2g7
Wonlinzar: i}
Iterations: 70979
— Monzeros
— Extended Solver Status———————————— Tatak: 63756
Marlinear: a
Solver Type: B—and-B oninear
Best Obj: 420 — Generator Memory Used [K]—
Obj Bound: 420 1%
Sl 650 — Elapzed Runtime [hh:mm;ss]——
Active: 0 on-0o-09

Update Interval: Ig Interupt S olver | Cloze I
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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(MI1, K1, H2, S2) 1.000000 2.000000
Y(Ml1, K1, H5, S1) 1.000000 1.000000
Y(MI1, K2, H4, S3) 1.000000 3.000000
Y( M1, K2, H6, S1) 1.000000 1.000000
Y(Ml1, K3, H1, S1) 1.000000 1.000000
Y( M1, K3, H6, S1) 1.000000 1.000000
Y(MI1, K4, H3, S1) 1.000000 1.000000
Y( M1, K4, H4, S1) 1.000000 1.000000
Y(Ml1, 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(MI1, K7, H1, S1) 1.000000 1.000000
Y(MI1, 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(MI1, K8, H2, S2) 1.000000 2.000000
Y( M1, K8, H3, S3) 1.000000 3.000000
Y(MI1, 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(Ml1, 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/gl..gl4d/;
mapel/ml..ml1l/;

‘Auisianiun gdj Jelfem 8ueA ueSunuaday ueyi8niaw yepy uednnsuad ‘q

'jJadwal mapel Tahap 1;
y = Q@OLE ('D:\Book4.xlsx', ' y');
enddata

'fungsi objektif;
max=@sum (1ink1l0(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 (1ink9(g,h,s) :@sum(mapel (m) :@sum (kelas (k) :x(g,m, k) *y (m, k,h,s))
)<=1);

12) Guru mengajar mata pelajaran yg merupakan bidang keahliannya;
@for (link2 (g, m, k) :x(g,m, k)<=a(g,m)) ;

v 55 .@.. kelas/kl..k14/;

ggg g hari/hl..h6/;

Eﬁ i Q sesi/sl..s3/;

T2 IS

ié g ; 1inkl (mapel, kelas,hari,sesi) :y;
éé%% & 1link2 (guru,mapel, kelas) :x;
gg?-; : 1link3 (guru,mapel) :a;
;gﬁg ~ link4 (mapel, kelas) :b;
E@ig g 1ink9 (guru, hari, sesi);
220 =) 1ink10 (guru,mapel, kelas,hari,sesi);
ézém § linkl1 (guru, sesi);

S 2 < endsets

2z KB

i data:

gc lkeahlian guru;

s a=

R 10000000001
gi?ﬁ 10000000001
- = 01 000O0O0O0OO0CO0T1
g2 00100000001
F2 00010000001
gﬁ. 000010O0O0O0CO0T1
$2 000001000001
3% 0000O0O0O1O0O0O0T1
g3 00000000011
33 01000000001
g < 001 000O0O0O0CO0T1
) 00000100001
%é 0000O0O0OO0O1O0O0T1
% g 000O0O0OO0OO0OO0O1O01;
-

§

)

gt

&

=

13) Satu guru untuk tiap pelajaran dan kelas,;
@for (link4 (m, k) :@sum(guru(g) :x(g,m, k) )<=1);

'a) mll (Tahfiz) hanya untuk k 1-6;

@for (link4 (m, k) | k#gt#6:@sum(guru(g) :

@for (link4 (m, k) | k#1t#7:@sum(guru(qg) :
'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 (linkd (m, k) | k#1lt#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
@for (linkd (m, k) | k#1lt#7:@sum(guru(g) :x (g,
!'¢) m7 dan m8 hanya untuk k 7-11;

— eisauopuy Jofog —
AusJaniun gdl

,k,h,S))))>=10);

or (link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(2,1,k)*y
,k,h,s))))>=10);

or (link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(3,2,k)*y
,k,h,S))))>=10);

or (1link3 (g, m) :@sum(kelas (k) :@sum(hari (h) :@sum(sesi(s) :x(4,3,k)*y
lklhls))))>=lo);

or (link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(5,4,k)*y
lklhls))))>=lo);

or (1ink3 (g, m) :@sum(kelas (k) :@sum(hari (h) :@sum(sesi(s) :x(6,5,k)*
lklhls))))>=1o);

or (1link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(7,6,k)*y
lklhls))))>=lo);

or (1ink3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(8,7,k)*y
lklhls))))>=1o);

or (1ink3 (g, m) :@sum (kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(9,10,k)*
10,k,h,s))))>=6);

or (1ink3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x (10,2, k) *
lklhls))))>=4);

r(1link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s):x(11,3,k)*
yk,hys))))>=4);

r (1ink3 (g, m) :@sum (kelas (k) :@sum(hari (h) :@sum(sesi(s) :x(12,6,k)*
lklhls))))>=4);

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

or (link4 (m, k) :@sum(guru(g) :x(g,7,8))=1);
N or (link4 (m, k) :@sum(guru(g) :x(g,7,9))=1);
M Qg or (1ink4 (m, k) : @sum (guru(g) :x (g, 7,10))=1) ;
g}g;g{% “@for (1link4 (m, k) :@sum (guru(qg) :x(g,7,11))=1);
g@cgé g g‘ or (1ink4 (m, k) | k#1lt#7:@sum(guru(g) :x(g,7,k))=0);
g-ggjggf ~@for (1ink4 (m, k) | k#gt#1l:@sum(guru(g) :x(g,7,k))=0);
®3-a 8 § or (link4 (m, k) :@sum (guru(g) :x(g,8,7))=1);
= gggvé ~@for (1ink4 (m, k) :@sum(guru(g) :x(g,8,8))=1);
25 ;é‘g X or (link4 (m, k) :@sum(guru(g) :x(g,8,9))=1);
ScEwms “4for (1ink4 (m, k) :@sum(guru (g) :x (g, 8,10))=1) ;
$%32¢ g or (1ink4 (m, k) :@sum(guru(g) :x(g,8,11))=1);
3 %E §§' 5: or (1ink4 (m, k) | k#gt#11:@sum(guru(g) :x(g, 8,k))=0) ;
%’Eé?@m @for (link4 (m, k) | k#1t#7:@sum(guru(g) :x(g,8,k))=0);
53‘%5 E. m9 dan ml0 hanya untuk k 12-14;
ggg = ~@for (1ink4 (m, k) | k#1t#12:@sum(guru(g) :x (g, 9,k))=0);
§§ gg or (link4 (m, k) :@sum(guru(g) :x(g,9,12))=1);
%2 §§: or (link4 (m, k) :@sum(guru(g) :x(g,9,13))=1);
g-g.g = or (1ink4 (m, k) : @sum (guru (g) :x (g, 9,14))=1);
%'% = or (1ink4 (m, k) | k#1t#12:@sum(guru(g) :x(g,10,k))=0);
cEcFB or (1ink4 (m, k) : @sum (guru (g) :x (g,10,12))=1) ;
g%- 3 or (link4 (m, k) :@sum(guru(g) :x(g,10,13))=1);
432 or (1ink4 (m, k) :@sum (guru(g) :x (g, 10,14))=1);
57 2 ) m6 untuk semua;
Bl = or (1ink4 (m, k) : @sum (guru (g) :x (g, 6, k) ) =1) ;
gﬁ § ) Minimal jumlah sesi mengajar dalam satu pekan;
§ 3 or (guru (g) :@sum(kelas (k) :@sum (mapel (m) :@sum (hari (h) :@sum(sesi (s)
g % (grmrk)*Y(mrkrhrS)))))>=10);
o =4
E ) ) Minimal jumlah sesi mengajar mapel utama;
% 2 ru-dalam=10sesi, g9=6sesi, guider=4sesi;
2 % or (1link3 (g, m) :@sum(kelas (k) :@sum(hari (h) :@sum(sesi(s) :x(1,1,k)*y
3
S
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@for (1ink3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(13,8,k)*
v(8,k,h,s))))>=4);
@for (link3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(14,9,k)*
y(9lklhls))))>=4);

'6) nilai x dan y biner;

@for (linkl (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)));

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

end

Lampiran 4 Hasil komputasi model Tahap 2 Skenario 1
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Iljngo 18.0 Soclver Status [Tahap 2 Skenario 1] >
— Solwer Statuz —Wariables
Model Class: FILE Tatal 2310
Manlinear: 0
State: Global Opt Integers: 2310
Objective: 177 ~ Constraints
Infeasibility: ] Total 8253
Maonlinear: 1}
Iterations: 2314
~ Monzeros

— Extended Saolver Status Total: 81004
Monlinear: a
Solver Type: B-and-E Srinear
Best Obj: 177 — Generator Memaory Used (K]
Ofj Beund: 177 258
Steps: 13 — Elapzed Runtime (hh:mm:ss]——
Active: I}

00:00:03
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Update Interval: |2 Interrupt Solver | Close I

Global optimal solution found.
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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:

Nonlinear nonzeros:

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

Variable
X(Gl1, M1, K6)
X(G1, M1, K9)
X(Gl1, M1, K10)
X(G1, M1, K13)
X( G2, M1, K1)
X( G2, M1, K2)
X( G2, M1, K5)
X(G2,M1,Kl11)
X( G2, M1, K12)
X(G3, M2, K5)
X(G3, M2, Ko6)
X(G3,M2,K10)
X(G3, M2, K13)
X(G3,M11,K4)
X( G4, M3, K1)
X( G4, M3, K3)
X( G4, M3, Ko6)
X( G4, M3,K11)
X( G4, M3, K13)
X( G5, M4, K1)
X( G5, M4, K2)
X( G5, M4, K3)
X( G5, M4, K4)
X( G5, M4, K5)
X( G5, M4, K6)
X( G6, M5, K1)
X( G6, M5, K2)
X( G6, M5, K3)
X( G6, M5, K4)
X( G6, M5, K5)
X( G6, M5, K6)
X(G7, M6, K2)
X( G7, M6, K3)
X(G7, M6, K9)
X(G7, M6, K10)
X(G7, M6, K12)
X(G7, M6, K13)
X(G7, M6, K14)
X(G8, M7, K7)

81004

0

Value Reduced Cost
1.000000 -2.000000
1.000000 -4.000000

1.000000 -4.000000
1.000000 -4.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -4.000000
1.000000 -4.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -3.000000
1.000000 -3.000000
1.000000 -5.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -4.000000
1.000000 -4.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000
1.000000 -2.000000

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah
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Lampiran 5 Sintaks komputasi model Tahap 2 Skenario 2

model:

sets:
guru/gl..gl4d/;
mapel/ml..ml1l/;

‘Auisianiun gdj Jelfem 8ueA ueSunuaday ueyi8niaw yepy uednnsuad ‘q

'jJadwal mapel Tahap 1;
y = Q@OLE ('D:\Book4.xlsx', ' y');
enddata

'fungsi objektif;
max=@sum (1ink1l0(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 (1ink9(g,h,s) :@sum(mapel (m) :@sum (kelas (k) :x(g,m, k) *y (m, k,h,s))
)<=1);

12) Guru mengajar mata pelajaran yg merupakan bidang keahliannya;
@for (link2 (g, m, k) :x(g,m, k)<=a(g,m)) ;

v 55 .@.. kelas/kl..k14/;

ggg g hari/hl..h6/;

Eﬁ i Q sesi/sl..s3/;

T2 IS

ié g ; 1inkl (mapel, kelas,hari,sesi) :y;
éé%% & 1link2 (guru,mapel, kelas) :x;
gg?-; : 1link3 (guru,mapel) :a;
;gﬁg ~ link4 (mapel, kelas) :b;
E@ig g 1ink9 (guru, hari, sesi);
220 =) 1ink10 (guru,mapel, kelas,hari,sesi);
ézém § linkl1 (guru, sesi);

S 2 < endsets

2z KB

i data:

gc lkeahlian guru;

s a=

R 10000000001
gi?ﬁ 10000000001
- = 01 000O0O0O0OO0CO0T1
g2 00100000001
F2 00010000001
gﬁ. 000010O0O0O0CO0T1
$2 000001000001
3% 0000O0O0O1O0O0O0T1
g3 00000000011
33 01000000001
g < 001 000O0O0O0CO0T1
) 00000100001
%é 0000O0O0OO0O1O0O0T1
% g 000O0O0OO0OO0OO0O1O01;
-

§

)

gt

&

=

13) Satu guru untuk tiap pelajaran dan kelas,;
@for (link4 (m, k) :@sum(guru(g) :x(g,m, k) )<=1);

'a) mll (Tahfiz) hanya untuk k 1-6;

@for (link4 (m, k) | k#gt#6:@sum(guru(g) :

@for (link4 (m, k) | k#1t#7:@sum(guru(qg) :
'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 (linkd (m, k) | k#1lt#7:@sum(guru(g) :x(g,4,k))=1);

—
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C
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’%for(link4(m,k)|k#gt#6:@sum(guru(g):x(g,5,k
@for (linkd (m, k) | k#lt#7:@sum(guru(g) :x(g,5,k
!'c) m7 dan m8 hanya untuk k 7-11;

r(link4 (m, k) :@sum (guru(qg) :x(g,7,7))=1);
or (link4 (m, k) :@sum(guru(g) :x(g,7,8))=1);
or (link4 (m, k) :@sum(guru(g) :x(g,7,9))=1);

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

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

:‘ or (1ink4 (m, k) | k#1t#7:@sum(guru(g) :x(g, 7,k

Ef or (1ink4 (m, k) | k#gt#1ll:@sum(guru(qg) :x (g, 7,

“@for (1ink4 (m, k) :@sum(guru(g) :x(g,8,7))=1) ;

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

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

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

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

~@for (link4 (m, k) | k#gt#1ll:@sum(guru(g) :x(g, 8,

“@for (1ink4 (m, k) |k#1t#7:@sum(guru(g) :x (g, 8,k

2_ m9 dan ml0 hanya untuk k 12-14;

“@for (1ink4 (m, k) |k#1t#12:@sum(guru(qg) :x(g, 9,
or (link4 (m, k) :@sum(guru(g) :x(g,9,12))=1);
or (link4 (m, k) :@sum(guru(g) :x(g,9,13))=1);
or (link4 (m, k) :@sum(guru(g) :x(g,9,14))=1)
or (1ink4 (m, k) | k#1t#12:@sum(guru(g) :x (g, 1
or (link4 (m, k) :@sum(guru(g) :x(g,10,12))=1
or (link4 (m, k) :@sum(guru(g) :x(g,10,13))=1
or (link4 (m, k) :@sum(guru(g) :x(g,10,14))=1

or (guru (g)
(g, m, k)

)
or (1ink3 (g,
or (1ink3 (g,
or (1ink3 (g,
or (1ink3 (g,
or (1ink3 (g,
or (link3 (g
or (1ink3 (g,
or (link3 (g
(1link3 (g
(1ink3 (g,
(1link3 (g
,k,h,s
(1ink3 (g,

(1ink3 (g

I[SI9ATU

K

sum (kelas (k) :@sum (mapel (m) : @s

g9=6sesi, guider=4sesi;

:@sum (hari (h)
:@sum(hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum(hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)

:@sum (hari (h)

))=0);
k))=0);
k))=0);
))=0);
k))=0);
+k))=0);

) Minimal jumlah sesi mengajar dalam satu pekan;
1@
*y(m,k,h,s)))))>=10);

um (hari (h)

Minimal jumlah sesi mengajar mapel utama;
ru-dalam=10sesi,
m) :@sum (kelas (k)
,k,h,s))))>=10);

m) :@sum (kelas (k)
,k,h,S))))>=10);
m) :@sum (kelas (k)
,k,h,s))))>=10);
m) :@sum (kelas (k)
,k,h,S))))>=10);
m) :@sum (kelas (k)
lklhls))))>=lo);
m) : @sum (kelas (k)
lklhls))))>=lo);
m) :@sum(kelas (k)
,k,h,S))))>=10);
m) : @sum (kelas (k)
lklhls))))>=lo);
m) : @sum (kelas (k)
10,k,h,S))))>=6);
m) :@sum(kelas (k)
2lklhls))))>=4);
m) : @sum (kelas (k)
))))>=4);
m) :@sum(kelas (k)
6Iklhls))))>:4);
1 m) :@sum (kelas (k)
8lklhls))))>=4);

t@sum(sesi(s) :1x
:@sum(sesi(s) :x
t@sum(sesi(s) :1x
t@sum(sesi(s) :1x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x
:@sum(sesi(s) :x

:@sum(sesi(s) :x

(1,1,k)*
(2,1,k)*
(3,2,k)~*
(4,3,k)*
(5,4,k)~*
(6,5,k)*
(7,6,k)*

(8,7,k)*

:@sum(sesi(s)

Yy

Yy

Yy

Yy

y

y

(9,10, k) *

(10,2,k)*

(11,3, k) ~*

(12,6,k)*

(13,8,k)~*
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@for (1ink3 (g, m) :@sum(kelas (k) :@sum (hari (h) :@sum(sesi(s) :x(14,9,k)*
y(9,k,h,s))))>=4);

16) nilai x dan y biner;

@for (linkl (m,k,h,s) :@bin(y(m,k,h,s)));
@for (1ink2 (g, m, k) :@bin(x (g, m, k) )) ;
@for (1link3 (g, m) :@bin(a(g,m))) ;

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

end

Lampiran 6 Hasil komputasi model Tahap 2 Skenario 2

Lingo 18.0 Solver Status [Tahap 2 Skenaric 2] X
— Solver Status —Wariables
Model Class: FILF Tatal 2310
Honlinear: a
State: Global Opt Integers: 2310
Objective: 178 ~ Conshraints
Infeasibility: 0 Total 8093
Honlinear: a
[terations: 3843
—Monzeros
— Extended Solver Status————————— Tatal 78848
Monlinear: 0
Salver Type: B-and-E orinsar
Best Obj: 178 — Generator Memory Used [K]——
Obj Bound: 178 2508
Sligps 20 — Elapsed Runtime [hh:mm:ss]——
T 0 00:00:02

Update Intereal: |2 Interupt Saolver | Cloze I

Global optimal solution found.

Objective value:
Objective bound:
Infeasibilities:

Extended solver steps:
Total solver iterations:

Elapsed runtime seconds:

Model Class:
Total variables:
Nonlinear variables:

Integer variables:

Total constraints:

Nonlinear constraints:

178.0000
178.0000
0.000000
20
3843
2.04
PILP
2310
0
2310
8099
0



|

Total nonzeros:

Nonlinear nonzeros:

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

Variable
X(Gl1, M1, Kl)
X(G1, M1, K2)
X(Gl1, M1, K5)
X(G1,M1,K11)
X(G1,M1,K12)
X( G2, M1, K6)
X( G2, M1, K9)
X( G2, M1, K10)
X( G2, M1, K13)
X(G3, M2, K5)
X(G3, M2, K6)
X(G3, M2, K10)
X(G3, M2, K13)
X(G3,M11, K4)
X( G4, M3, K5)
X( G4, M3, K8)
X( G4, M3, K9)
X( G4, M3, K14)
X( G5, M4, K1)
X( G5, M4, K2)
X( G5, M4, K3)
X( G5, M4, K4)
X( G5, M4, K5)
X( G5, M4, K6)
X(G6, M5, K1)
X(G6, M5, K2)
X(G6, M5, K3)
X(G6, M5, K4)
X( G6, M5, K5)
X( G6, M5, K6)
X(G7, M6, K1)
X(G7, M6, K4)
X(G7, M6, K5)
X(G7, M6, K6)
X(G7, M6, K7)
X( G7, M6, K8)
X(G7,M6,K11)
X(G8,M7,K7)
X(G8, M7, K8)

78848

Value Reduced

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
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
1.000000
1.000000
1.000000
1.000000
1.000000

-2.000000
-2.000000
-2.000000
-4.000000
-4.000000
-2.000000
-4.000000
-4.000000
-4.000000
-2.000000
-2.000000
-3.000000
-3.000000
-5.000000
-2.000000
-4.000000
-4.000000
-4.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000
-2.000000

Data lengkap dapat diakses di: ipb.link/lampiran-syarifah
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Lampiran 7 Sintaks komputasi model Tahap 2 Skenario 3
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model:

sets:
guru/gl..gl4d/;
mapel/ml..ml1l/;

‘Auisianiun gdj Jelfem 8ueA ueSunuaday ueyi8niaw yepy uednnsuad ‘q

'jJadwal mapel Tahap 1;
y = Q@OLE ('D:\Book4.xlsx', ' y');
enddata

'fungsi objektif;
max=@sum (1ink1l0(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 (1ink9(g,h,s) :@sum(mapel (m) :@sum (kelas (k) :x(g,m, k) *y (m, k,h,s))
)<=1);

12) Guru mengajar mata pelajaran yg merupakan bidang keahliannya;
@for (link2 (g, m, k) :x(g,m, k)<=a(g,m)) ;

v 55 @.. kelas/kl..k14/;

ggg g hari/hl..h6/;

Eﬁ i Q sesi/sl..s3/;

Ta: IS

ié g ; 1inkl (mapel, kelas,hari,sesi) :y;
é#%% s, 1ink2 (guru, mapel, kelas) :x;
gg?’; E 1ink3 (guru,mapel) :a;
;gﬁg ~ link4 (mapel, kelas) :b;
E@ig : 1ink9 (guru, hari, sesi);
220 =) 1ink10 (guru,mapel, kelas,hari,sesi) :z;
ézéw § linkl1 (guru, sesi);

S 2 < endsets

i I

i data:

gc lkeahlian guru;

32 a=

RE 10000000001
55 100000000071
. 01000000001
g3 00100000001
72 00010000001
%2. 000010O0O0O0CO0T1
$2 000001000001
§§ 000O0O0O0O1O0O0O0T1
gg 000000000171
=% 01 0000O0OO0O0COT1
2g 00100000001
) 00000100001
%é 000O0O0O0OO0O1TO0O0T1
% g 0000O0O0O0OO0OT1TOQO0T1;
§

&

%L

4

=

13) Satu guru untuk tiap pelajaran dan kelas,;
@for (link4 (m, k) :@sum(guru(g) :x(g,m, k) )<=1);

'a)ymll (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(qg) :x(g,5,%k))=0);
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'!c) m7 dan m8 hanya untuk k 7-
@for (linkd (m, k) | k#lt#7:@sum(guru(g) :x(g, 7,k
or (1ink4 (m, k) | k#gt#11l:@sum(guru(g) :x(g,7,
k) | k#gt#11l:@sum(guru(g) :x(g, 8,
or (1ink4 (m, k) | k#1t#7:@sum(guru(g) :x(g, 8,k
) m9 dan ml0 hanya untuk k 12-14;
or (link4 (m, k) | k#lt#12:@sum(guru(g) :x(g,9,k))=
or (1ink4 (m, k) | k#1t#12:@sum(guru(g) :x (g, 10,k))

@f

(
(m,

or (1link4 (m,
(

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

)
ru-dalam=10sesi, g9=6sesi,
or (link3 (g, m) :@sum (kelas (k)
+k,h,8))))>=10);

or (1ink3 (g, m) :@sum (kelas (k)
Iklhls))))>:lo);

or (1ink3 (g, m) :@sum (kelas (k)
+k,h,8))))>=10);

or (link3 (g, m) :@sum (kelas (k)
Iklhls))))>:lo);

or (1ink3 (g, m) :@sum(kelas (k)
Iklhls))))>:lo);

or (link3 (g, m) :@sum (kelas (k)
+k,h,8))))>=10);

or (1ink3 (g, m) :@sum(kelas (k)
,k,h,s))))>=10);

or (1ink3 (g, m) : @sum (kelas (k)
yk,h,s))))>=10);

(link3 (g, m) :@sum (kelas (k)
10,%k,h,s))))>=6);

(link3 (g, m) :@sum (kelas (k)
Zlklhls))))>:4);

(link3 (g, m) :@sum (kelas (k)
3,k,h,s))))>=4);

(link3 (g, m) :@sum (kelas (k)
6Iklhls))))>:4);

(1ink3 (g, m) : @sum(kelas (k)
8,k,h,s))))>=4);

(link3 (g, m) :@sum (kelas (k)
9,k,h,s))))>=4);

dpstoarup) gd1 Y vidio ypH®)

) nilai x dan y biner;

or (1ink3 (g, m) :@bin(a(g,m))) ;

or (1ink4 (m, k) : @bin (b (m, k) )) ;

(
(
(
(

Ays1oATuN) gdI

:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)
:@sum (hari (h)

:@sum (hari (h)

11;

guider=4sesi;

:@sum(hari (h) :

:@sum(hari (h) :

:@sum(hari (h) :

or (linkl (m,k,h,s) :@bin(y(m,k,h,s)));
or (1ink2 (g, m, k) : @bin (x (g, m, k) ) ) ;

or (linkl10(g,m,k,h,s) :@bin(z(g,m,k,h,s)));

) Minimal jumlah sesi mengajar dalam satu pekan;
or (guru (g) :@sum(kelas (k) : @sum (mapel (m) : @sum (hari (h) :@sum(sesi (s)

Minimal jumlah sesi mengajar mapel utama;

@sum(sesi(s)

@sum (sesi (s)

:@sum(sesi(s)
:@sum(sesi(s)
:@sum(sesi(s)
:@sum(sesi (s)
:@sum(sesi(s)
:@sum(sesi(s)
:@sum(sesi (s)
:@sum(sesi(s)
:@sum(sesi (s)
:@sum(sesi(s)

:@sum(sesi(s)

@sum(sesi(s)

:x(1,1,k)*y
:x(2,1,k)*y
:x(3,2,k)*y
:x(4,3,k)*y
:x(5,4,k)*y
:x(6,5,k)*y
:x(7,6,k)*y
:x(8,7,k)*y
:x(9,10,k)*
:x(10,2,k)*
:x(11,3,k)*
:x(12,6,k)*
:x(13,8,k)*

:x(14,9,k)*
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Lampiran 8 Hasil komputasi model Tahap 2 Skenario 3

Lingo 180 Solver Status [Tahap 2 Skenario 3] x
 Solver Status —Wariables
todel Class: FILFE TDtEﬂZ 41118
Manlinear: 0
State: Global Opt Integers: 411148
Objective: 180 ~ Constraints
Infeasibility: ] Total 5503
Honlinear: 1}
Iterations: 1948
— Monzeros
— Extended Solver Status—————————— Total: 42504
Monlinear: 1]
Solver Type: BE-and-BE orinsar
Best Obj: 180 — Generatar Memary Uzed [K]——
Obj Bound: 180 D
Sligps 30 — Elapsed Runtime [hh:rm;sg)—
Active: I} 00:00:02

Update Interval: |2 Irterupt Solver | Close I

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(Gl1, M1, K9) 1.000000 -4.000000

X(Gl1, M1, K10) 1.000000 -4.000000

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