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Lampiran 1 Matriks hubungan kelas dengan mata kuliah program studi Matematika
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Lampiran 2 Matriks hubungan mata kuliah yang tidak boleh bentrok program studi

Matematika
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Lampiran 3 Matriks nilai pemilihan waktu mata kuliah program studi Matematika
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Lampiran 4 Matriks jumlah slot waktu tiap mata kuliah program studi Matematika
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Lampiran 5 Program MATLAB Penjadwalan Mata Kuliah program studi
Matematika

function Matematika

clear all; clc;

options = optimset ('LargeScale', 'off', 'Simplex', '

'Display', 'off');

on',

$ INPUT DATA

H=14; MK=23; jg=5;
d=xlsread('MTK.xlsx',4);
Cl=xlsread('MTK.xlsx',1);
for 1 =1 : jg

C(i,:) = Cl(i,:);
end
Jk=2;
nk=[4; 11;

Kl=xlsread ('MTK.xlsx',2);
for 1 =1 : jk

K(i,:) = K1(i,:);
end
S1 = xlsread('MTK.xlsx',3);
for 1 =1 : H
S(i,:) = S1(i,:);
end

comb = combnk(1l:H,2);

Pola2 = zeros (H,size(comb,1));
i = size(comb,1);
j =1
while i >= 1
Pola2 (comb(i,1),3) = 1;
Pola2 (comb(i,2),3) = 1;
i=1-1;
J=3+ L
end
comb = combnk(l:H,1);
Polal = zeros(H,size(comb,1));
for 1 =1 : size(comb, 1)
Polal (comb (i, 1),1) = 1;
end

% PEMBENTUKAN MASTER PROBLEM (MP)

% Fungsi Objektif MP

jvmp = 0;
for 1 = 1:MK
if d(i) ==
temp?2 = size(Polal,?2);
else
temp?2 = size(Pola2,2);
end
jvmp = temp2 + jvmp;
end
f = zeros (1, jvmp);
count = 1;
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for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,2); pola = Polal;
else
PMK = size(Pola2,2); pola = PolaZ2;
end
for 3 =1 : PMK
temp = find(pola(:,3) == 1);
if size(temp,l) == 1
f(count) = S(temp,1i);
else
f(count) = S(temp(l),1i) + S(temp(2),1);
end
count = count + 1;
end
end
% Pembentukan Kendala MP
A = zeros(((jk*H)+(jg*H)),size(f,2));
b = zeros(size(A,1),1);
count = 1;
for i =1 jk
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) == 1
PMK = size(Polal,?2);
pola = Polal;
else
PMK = size (Pola2,2); pola = PolaZ2;
end
if K(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b (count) = nk(1i);
count = count + 1;
end
end
for i =1 jg
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) == 1
PMK = size(Polal,?2);
pola = Polal;
else
PMK = size(Pola2,2);
pola = PolaZz;
end
if C(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b(count) = 1; count = count + 1;
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end
end
Aeq = zeros (MK,size(f,2));
beg = zeros(size(RAeq,1),1);
start = 0;
for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,?2);
else
PMK
end
Aeqg (i, (start+l) : (PMK+start)) = ones(1l,PMK);
beg(i) = 1;
start = PMK + start;
end

size (Pola2,?2);

1b = zeros(1l,size(f,2)):;
ub ones (1l,size(f,2));

% PEMBENTUKAN RESTRICTED MASTER PROBLEM (RMP)

pol = 6;
fRMP = zeros(size(f));
temp3 = fRMP;
start = 0;
count = 0;
for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,?2);
else
PMK = size(Pola2,2);
end

[temp pos] = sort(f((start+l) : (PMK+start)), 'descend');
for 3 =1 : pol
fRMP (start+pos(j)) = f(start+pos(j));
end
temp2 = find(temp(l:pol) == 0);
if ~isempty (temp?2)
for 3 = 1 : length(temp2)

count = count + 1;
temp3 (count) = start + pos(temp2(j));
end
end
start = PMK + start;

end
addv = temp3(l:count);

ARMP = zeros(size(Ah));
bRMP = Db;

AegRMP = zeros(size (Aeq));
begRMP = beq;

% ITERASI UTAMA COLUMN GENERATION

basis = zeros (MK, 3) ;

nul = find (fRMP == 0);
basis(l,:) = [-1 nul(l) 0];
counter = 0;

97



Universitas Hasanuddin

[p g] = sort(basis(:,1));

t = 1;
while p(t) < O
while p(t) < 0 && fRMP(basis(g(t),2)) ~= 0 && t ~=
size(basis, 1)
t =t + 1;
end
if (t == size(basis,l) && fRMP(basis(g(t),2)) ~= 0) || p(t) >0
disp(' ");

disp ('Program selesai: semua basis yang negatif sudah
terdapat semua di fungsi objektif RMP');
error ('Program terminated');
end

% A. Pembentukan RMP setelah penambahan variabel baru

fRMP (basis (g (t),2)) = basis(g(t),3);
temp = find (fRMP ~= 0);
for 3 =1 : size(A,1)
for 1 = 1 : length(temp)
if A(j,temp(i)) == 1

ARMP (j,temp (1)) = 1;
end
end
for z = 1 : length(addv)
if A(j,addv(z)) == 1
ARMP (j,addv (z)) = 1;
end
end

end
for 3 =1 : size(Req,l)
for i = 1 : length(temp)
if RAeg(j,temp(i)) == 1
AeqgRMP (j, temp (1)) = 1;
end
end
for z = 1 : length(addv
if A(j,addv(z)) ==
AegRMP (j,addv (z
end
end
end

)
1
))

Il
=
~

% B. Solve RMP
[x, fval] = linprog(-
fRMP, ARMP, bRMP, AegRMP, begRMP, 1b, ub, [],options) ;

% C. Pembentukan dual RMP

fd = [bRMP;begRMP]';

Ad [ARMP; AegRMP] ';

bd = fRMP';

[xd, fdval] = dsimplex('min', fd,Ad,bd);

[

% Subproblem masing-masing MK
basis = zeros (MK, 3) ;
for 1 =1 : MK
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E. Pembentukan subproblem

pos = find(K(:,1i) ~= 1);

w = xd(((pos-1)*H+1) : (pos*H));

pos = find(C(:,i) == 1); strt = jk*H;

v = xd((strt+(((pos—-1)*H)+1)): (strt+(H*pos)));
w =w - S(:,1);

v_o=v;

t=w + v ;

% F. Solve subproblem
curr patt = zeros(H,1);
[temp pos] = sort(t);
M= 0;
for 3 =1 : d(i)
M temp (j) + M;
curr patt(pos(j)) = 1;
end
% Update basis
selector = M + xd(jk*H+jg*H+1i);
basis(i,1l) = selector;
if selector < 0
if d(i) ==
for 3 = 1 : size(Polal,?2)
if Polal(:,j) == curr patt
break
end
end
else
for 3 = 1 : size(Pola2,?2)
if Pola2(:,j) == curr_ patt
break
end
end
end
temp = 0;
for r = 1 (1-1)
if d(r) ==
temp?2 = size(Polal,?2);

else

temp?2 = size(Pola2,2);
end
temp = temp2 + temp;

end

q] = sort(basis(:,1));
1;

% Penghitung iterasi

counter = counter + 1;

disp ('ITERASI KE:");

disp (counter) ;

disp('Nilai Fungsi Objektif RMP:');
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disp('Basis:");
disp (basis);
disp ('================—————————————————
disp (' ");
end
pos = find(x == 1); count = 1;
counter = 1;
for 1 =1 MK
if d(1) == 1
PMK = size(Polal,?2);
pola = Polal;
else

if counter == pos(count)
fprintf ('x%d%d : ',3,1);
disp(pola(:,3)");
count = count + 1;
end
end
counter = counter + 1;
end
end
end
function [x,z] = dsimplex(type, c, A, b)
% The Dual Simplex Algorithm for solving the LP problem
% min (max) z = Cc*x
% Subject to Ax >= b
% x >= 0
if (type == 'min')
mm = 0;
else
mm = 1;
c = -c;
end
A = -A;
b = -b(:);
c=c(:)";
[m, n] = size(A);
A = [A eye(m) b];
A = [A;[c zeros(l,m+1)]1];
subs = n+1l:n+m;
[bmin, row] = Br(b);
tbn = 0;
while ~isempty(bmin) && bmin < 0 && abs (bmin)

disp (-fval);
disp('Variabel Dual RMP:');
disp (xd") ;

disp('Nilai Fungsi Objektif Dual RMP:');

disp (fdval) ;

Universitas Hasanuddin

PMK = size(Pola2,2);
pola = PolaZz;

end

for 3 =1 : PMK
if count <= size(pos,1)

if A(row,l:m+n) >= 0
varargout (1)={subs(:) };

> eps

Xz
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varargout (2)={A};

varargout (3) = {zeros(n,1l)};
varargout (4) = {0};
return
end
col = MRTD(A(m+1,1:m+n),A(row,l:m+n));
subs (row) = col;
A(row, :)= A(row, :)/A(row,col);
for 1 = 1:m+1
if 1 ~= row
A(i,:)= A(i,:)-A(i,col)*A(row, :);
end
end
tbn = tbn + 1;
[bmin, row] = Br(A(l:m,m+n+1));
end
X = zeros(m+n,1l);
X (subs) = A(l:m,m+n+1);
x = x(1l:n);
if mm == 0
z = -A(m+1l,m+n+1) ;
else
z = A(m+l,m+n+1);
end
end
function [m, j] = Br(d)

o

Implementation of the Bland's rule applied to the array d.
This function is called from within the following functions:
simplex2p, dsimplex, addconstr, simplex and cpa.

Output parameters:

m - first negative number in the array d

jJ - index of the entry m.

ind = find(d < 0);

if ~isempty (ind)

j = ind(1);

m = d(Jj);

o o° o° o°

o

m= [];
j =11
end

function col = MRTD(a, b)

o

The Maximum Ratio Test performed on vectors a and Db.

This function is called from within the function dsimplex.
Output parameter:

col - index of the pivot column.

o oe

o

m = length(a);
c l:m;
a = af(:);
b =Db(:);
1

[

= c(b < 0);
mi, col] = max(a(l)./b(l));
col = 1(col);
end
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Lampiran 6 Matriks hubungan kelas dengan mata kuliah program studi Ilmu
Komputer
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Lampiran 7 Matriks hubungan mata kuliah yang tidak boleh bentrok program studi
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Lampiran 9 Matriks jumlah slot waktu tiap mata kuliah program studi Ilmu
Komputer
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Lampiran 10 Program MATLAB Penjadwalan Mata Kuliah program studi Ilmu
Komputer

function Ilmu Komputer

clear all; clc;

options = optimset ('LargeScale', 'off', 'Simplex', '

'Display', 'off');

on',

$ INPUT DATA

H=14; MK=32; jg=6;
d=xlsread(' ILKOM.xlsx',4);
Cl=xlsread(' ILKOM.xlsx',1);
for 1 =1 : jg

C(i,:) = Cl(i,:);
end
Jk=2;
nk=[4; 11;

Kl=xlsread (' ILKOM.xlsx',2);
for 1 =1 : jk

K(i,:) = K1(i,:):;
end
S1 = xlsread(' ILKOM.xlsx',63);
for 1 =1 : H
S(i,:) = S1(i,:);
end

comb = combnk(1l:H,2);

Pola2 = zeros (H,size(comb,1));
i = size(comb,1);
j =1
while i >= 1
Pola2 (comb(i,1),3) = 1;
Pola2 (comb(i,2),3) = 1;
i=1-1;
J=3+ L
end
comb = combnk(l:H,1);
Polal = zeros(H,size(comb,1));
for 1 =1 : size(comb, 1)
Polal (comb (i, 1),1) = 1;
end

% PEMBENTUKAN MASTER PROBLEM (MP)

% Fungsi Objektif MP

jvmp = 0;
for 1 = 1:MK
if d(i) ==
temp?2 = size(Polal,?2);
else
temp?2 = size(Pola2,2);
end
jvmp = temp2 + jvmp;
end
f = zeros (1, jvmp);
count = 1;
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for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,2); pola = Polal;
else
PMK = size(Pola2,2); pola = PolaZ2;
end
for 3 =1 : PMK
temp = find(pola(:,3) == 1);
if size(temp,l) == 1
f(count) = S(temp,1i);
else
f(count) = S(temp(l),1i) + S(temp(2),1);
end
count = count + 1;
end
end
% Pembentukan Kendala MP
A = zeros(((jk*H)+(jg*H)),size(f,2));
b = zeros(size(A,1),1);
count = 1;
for i =1 jk
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) == 1
PMK = size(Polal,?2);
pola = Polal;
else
PMK = size (Pola2,2); pola = PolaZ2;
end
if K(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b (count) = nk(1i);
count = count + 1;
end
end
for i =1 g
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) == 1
PMK = size(Polal,?2);
pola = Polal;
else
PMK = size(Pola2,2);
pola = PolaZz;
end
if C(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b(count) = 1; count = count + 1;
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end
end
Aeq = zeros (MK,size(f,2));
beg = zeros(size(RAeq,1),1);
start = 0;
for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,?2);
else
PMK
end
Aeqg (i, (start+l) : (PMK+start)) = ones(1l,PMK);
beg(i) = 1;
start = PMK + start;
end

size (Pola2,?2);

1b = zeros(l,size(f,2)):;
ub ones (1l,size(f,2));

% PEMBENTUKAN RESTRICTED MASTER PROBLEM (RMP)

pol = 6;
fRMP = zeros(size(f));
temp3 = fRMP;
start = 0;
count = 0;
for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,?2);
else
PMK = size(Pola2,2);
end

[temp pos] = sort(f((start+l) : (PMK+start)), 'descend');
for 3 =1 : pol
fRMP (start+pos(j)) = f(start+pos(j));
end
temp2 = find(temp(l:pol) == 0);
if ~isempty (temp?2)
for 3 = 1 : length(temp2)

count = count + 1;
temp3 (count) = start + pos(temp2(j));
end
end
start = PMK + start;

end
addv = temp3(l:count);

ARMP = zeros(size(Ah));
bRMP = Db;

AegRMP = zeros(size (Aeq));
begRMP = beq;

% ITERASI UTAMA COLUMN GENERATION

basis = zeros (MK, 3) ;

nul = find (fRMP == 0);
basis(l,:) = [-1 nul(l) 0];
counter = 0;
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[p g] = sort(basis(:,1));

t = 1;
while p(t) < O
while p(t) < 0 && fRMP(basis(g(t),2)) ~= 0 && t ~=
size(basis, 1)
t =t + 1;
end
if (t == size(basis,l) && fRMP(basis(g(t),2)) ~= 0) || p(t) >0
disp(' ");

disp ('Program selesai: semua basis yang negatif sudah
terdapat semua di fungsi objektif RMP');
error ('Program terminated');
end

% A. Pembentukan RMP setelah penambahan variabel baru

fRMP (basis (g (t),2)) = basis(g(t),3);
temp = find (fRMP ~= 0);
for 3 =1 : size(A,1)
for 1 = 1 : length(temp)
if A(j,temp(i)) == 1

ARMP (j,temp (1)) = 1;
end
end
for z = 1 : length(addv)
if A(j,addv(z)) == 1
ARMP (j,addv (z)) = 1;
end
end

end
for 3 =1 : size(Req,l)
for i = 1 : length(temp)
if RAeg(j,temp(i)) == 1
AeqgRMP (j, temp (1)) = 1;
end
end
for z = 1 : length(addv
if A(j,addv(z)) ==
AegRMP (j,addv (z
end
end
end

)
1
))

Il
=
~

% B. Solve RMP
[x, fval] = linprog(-
fRMP, ARMP, bRMP, AegRMP, begRMP, 1b, ub, [],options) ;

% C. Pembentukan dual RMP

fd = [bRMP;begRMP]"';

Ad [ARMP; AegRMP] ';

bd = fRMP';

[xd, fdval] = dsimplex('min', fd,Ad,bd);

[

% Subproblem masing-masing MK
basis = zeros (MK, 3) ;
for 1 =1 : MK
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E. Pembentukan subproblem

pos = find(K(:,1i) ~= 1);

w = xd(((pos-1)*H+1) : (pos*H));

pos = find(C(:,i) == 1); strt = jk*H;

v = xd((strt+(((pos—-1)*H)+1)): (strt+(H*pos)));
w =w - S(:,1);

v_o=v;

t=w + v ;

% F. Solve subproblem
curr patt = zeros(H,1);
[temp pos] = sort(t);
M= 0;
for 3 =1 : d(i)
M temp (j) + M;
curr patt(pos(j)) = 1;
end
% Update basis
selector = M + xd(jk*H+jg*H+1i);
basis(i,1l) = selector;
if selector < 0
if d(i) ==
for 3 = 1 : size(Polal,?2)
if Polal(:,j) == curr patt
break
end
end
else
for 3 = 1 : size(Pola2,?2)
if Pola2(:,j) == curr_ patt
break
end
end
end
temp = 0;
for r = 1 (1-1)
if d(r) ==
temp?2 = size(Polal,?2);

else

temp?2 = size(Pola2,2);
end
temp = temp2 + temp;

end

q] = sort(basis(:,1));
1;

% Penghitung iterasi

counter = counter + 1;

disp ('ITERASI KE:");

disp (counter) ;

disp('Nilai Fungsi Objektif RMP:');
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disp (-fval);

disp ('Variabel Dual RMP:');

disp (xd") ;
disp('Nilai Fungsi Objektif Dual RMP:');
disp (fdval) ;

o

o

(
disp('Basis:");
disp (basis);
disp (' ===========================") ;
disp(' ");
end
pos = find(x == 1); count = 1;
counter = 1;
for i =1 MK
if d(i) == 1
PMK = size(Polal,?2);
pola = Polal;
else

PMK = size(Pola2,2);
pola = PolaZz;

end

for 3 =1 : PMK
if count <= size(pos,1)

if counter == pos(count)
fprintf ('x%d%d : ',3,1);
disp(pola(:,3) ")
count = count + 1;
end
end
counter = counter + 1;
end
end
end
function [x,z] = dsimplex(type, c, A, b)
% The Dual Simplex Algorithm for solving the LP problem xz
% min (max) z = Cc*x
% Subject to Ax >= b
% x >= 0
if (type == 'min')
mm = 0;
else
mm = 1;
c = -c;
end
A = -A;
b = -b(:);
c =c(:)";
[m, n] = size(A);
A = [A eye(m) b];
A = [A;[c zeros(l,m+1)]1];
subs = n+1l:n+m;
[bmin, row] = Br(b);
tbn = 0;

while ~isempty(bmin) && bmin < 0 && abs(bmin) > eps
if A(row,l:m+n) >= 0
varargout (1)={subs(:) };
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varargout (2)={A};

varargout (3) = {zeros(n,1l)};
varargout (4) = {0};
return
end
col = MRTD(A(m+1,1:m+n),A(row,l:m+n));
subs (row) = col;
A(row, :)= A(row, :)/A(row,col);
for 1 = 1:m+1
if 1 ~= row
A(i,:)= A(i,:)-A(i,col)*A(row, :);
end
end
tbn = tbn + 1;
[bmin, row] = Br(A(l:m,m+n+1));
end
X = zeros(m+n,1l);
X (subs) = A(l:m,m+n+1);
x = x(1l:n);
if mm == 0
z = -A(m+1l,m+n+1) ;
else
z = A(m+l,m+n+1);
end
end
function [m, j] = Br(d)

o

Implementation of the Bland's rule applied to the array d.
This function is called from within the following functions:
simplex2p, dsimplex, addconstr, simplex and cpa.

Output parameters:

m - first negative number in the array d

jJ - index of the entry m.

ind = find(d < 0);

if ~isempty(ind)

j = ind(1);

m = d(Jj);

o o° o° o°

o

m= [];
j =11
end

function col = MRTD(a, b)

o

The Maximum Ratio Test performed on vectors a and Db.

This function is called from within the function dsimplex.
Output parameter:

col - index of the pivot column.

o oe

o

m = length(a);
c l:m;
a = af(:);
b =Db(:);
1

[

= c(b < 0);
mi, col] = max(a(l)./b(l));
col = 1(col);
end
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Lampiran 11 Matriks hubungan kelas dengan mata kuliah program studi Aktuaria
L1t jrfry1rjrprf1r|1rjrjrf1rjr{rfr|y1jr{rf1r|1jl
0/(0/0{0]0]0|0]0][0[0|/0]0][0|0|0][0]0J0]0][0]0|0]0]0
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Lampiran 12 Matriks hubungan mata kuliah yang tidak boleh bentrok program studi
Aktuaria

1

1

1

110/0]0]0

1

1

1

1

1

1/0/0]0]0/0]0]0]0|0]0]0O0

1

1

1

1

110/{0/0]0]/0]|0]0]0]|0]|0]0]|0O]|0O]|0O]0O]0]O

1

110/0{0]|0]0]|0]|0]|0O]|0O]0O|0O]|0O]|0O]|0O]|0O]|0O]O]O0O]O0O]O

1

1

1

0/0]0]0]1

0/0]0]0]|0]0O]O]1

0/0/0]0]0]|0]|0]|0O]|0O]|0O]O]O]O]1

0/0]0]0]|0]0]0O]0O]O]|0O]O]O]O][O]O]O]O][O]O]O]1
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Lampiran 13 Matriks nilai pemilihan waktu mata kuliah program studi Aktuaria
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Lampiran 14 Matriks jumlah slot waktu tiap mata kuliah program studi Aktuaria
2

N[NNI || == === NN NN ]— NN
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Lampiran 15 Program MATLAB Penjadwalan Mata Kuliah program studi Aktuaria
function Aktuaria
clear all; clc;

options = optimset ('LargeScale', 'off', 'Simplex', 'on',
'Display', 'off');

$ INPUT DATA

H=14; MK=24; jg=5;
d=xlsread('AKTUARIA.xlsx"',4);
Cl=xlsread ('AKTUARIA.x1lsx',1);
for 1 =1 : jg

C(i,:) = Cl(i,:);
end
Jk=2;
nk=[4; 11;

Kl=xlsread ('AKTUARIA.xlsx',2);
for 1 =1 : jk

K(i,:) = K1(i,:);
end
S1 = xlsread('AKTUARIA.xlsx',3);
for 1 =1 : H
S(i,:) = S1(i,:):
end

comb = combnk(1l:H,2);

Pola2 = zeros (H,size(comb,1));
i = size(comb,1);
j =1
while i >= 1
Pola2 (comb(i,1),3) = 1;
Pola2 (comb(i,2),3) = 1;
i=1-1;
J=3+ L
end
comb = combnk(1l:H,1);
Polal = zeros(H,size(comb,1));
for 1 =1 : size(comb, 1)
Polal (comb (i, 1),1) = 1;
end

% PEMBENTUKAN MASTER PROBLEM (MP)

% Fungsi Objektif MP

jvmp = 0;
for 1 = 1:MK
if d(i) ==
temp?2 = size(Polal,?2);
else
temp?2 = size(Pola2,2);
end
jvmp = temp2 + jvmp;
end
f = zeros(l,jvmp);
count = 1;

for 1 =1 : MK
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if d(i) == 1
PMK = size(Polal,2); pola = Polal;
else
PMK = size(Pola2,2); pola = PolaZ2;
end
for 3 =1 : PMK
temp = find(pola(:,3) == 1);
if size(temp,l) == 1
f(count) = S(temp,1i);
else
f(count) = S(temp(l),i) + S(temp(2),1);
end
count = count + 1;
end

end

% Pembentukan Kendala MP

zeros (size(A,1),1);

A = zeros(((jk*H)+(jg*H)),size(£f,2));
b

count = 1;
for i =1 jk
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) == 1
PMK = size(Polal,2);
pola = Polal;
else
PMK = size(Pola2,2); pola = PolaZ2;
end
if K(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b (count) = nk(1i);
count = count + 1;
end
end
for i =1 jg
for 3 =1 H
start = 0;
for k = 1 : MK
if d(k) ==
PMK = size(Polal,2);
pola = Polal;
else
PMK = size(Pola2,2);
pola = PolaZz;
end
if C(i,k) == 1
A (count, (start+l) : (PMK+start)) = pola(j,:);
end
start = PMK + start;
end
b(count) = 1; count = count + 1;
end
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end
Aeq = zeros (MK,size(f,2));
beg = zeros(size(RAeq,1),1);
start = 0;
for 1 =1 : MK
if d(1) == 1
PMK = size(Polal,?2);
else
PMK = size(Pola2,2);
end
Aeqg (i, (start+l) : (PMK+start)) = ones|(1l,PMK);
beg(i) = 1;
start = PMK + start;
end
1lb = zeros(l,size(f,2)):;

ub = ones(l,size(f,2));

% PEMBENTUKAN RESTRICTED MASTER PROBLEM (RMP)

pol = 6;
fRMP = zeros(size(f));
temp3 = fRMP;
start = 0;
count = 0;
for 1 =1 : MK
if d(i) == 1
PMK = size(Polal,?2);
else
PMK = size(Pola2,2);
end

[temp pos] = sort(f((start+l) : (PMK+start)), 'descend');
for 3 =1 : pol
fRMP (start+pos(j)) = f(start+pos(j));
end
temp2 = find(temp(l:pol) == 0);
if ~isempty (temp?2)
for 3 = 1 : length(temp2)

count = count + 1;
temp3 (count) = start + pos(temp2(3j));
end
end
start = PMK + start;
end
addv = temp3(l:count);
ARMP = zeros(size (A));
bRMP = b;

AeqRMP = zeros (size (Req)):;
begRMP = beqg;

% ITERASI UTAMA COLUMN GENERATION

basis = zeros (MK, 3) ;

nul = find (fRMP == 0);
basis(l,:) = [-1 nul(l) 0];
counter = 0;

[p g] = sort(basis(:,1));
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t = 1;
while p(t) < 0
while p(t) < 0 && fRMP(basis(g(t),2)) ~= 0 && t ~=
size (basis, 1)
t =t + 1;
end
if (t == size(basis,1l) && fRMP(basis(q(t),2)) ~= 0) || p(t)
disp(' ");

disp ('Program selesai: semua basis yang negatif sudah
terdapat semua di fungsi objektif RMP');
error ('Program terminated');
end

% A. Pembentukan RMP setelah penambahan variabel baru

fRMP (basis (g (t),2)) = basis(g(t),3);
temp = find (fRMP ~= 0);
for 3 =1 : size(A,1)
for i = 1 : length(temp)
if A(j,temp(i)) ==
ARMP (j,temp (1)) = 1;
end
end
for z = 1 : length(addv)
if A(j,addv(z)) ==
ARMP (j,addv (z)) = 1;
end
end
end
for 3 = 1 : size(RAeq,1)
for i = 1 : length(temp)
if Reg(j,temp(i)) ==
AegRMP (j,temp (i)) = 1;
end
end
for z = 1 : length(addv
if A(j,addv(z)) ==
AegRMP (j, addv (z
end
end
end

)
1
)) = 1;

% B. Solve RMP
[x, fval] = linprog(-
fRMP, ARMP, bRMP, AegRMP, begRMP, 1b, ub, [],options) ;

% C. Pembentukan dual RMP

fd = [bRMP;begRMP]"';
Ad = [ARMP;AegRMP]';
bd = fRMP';

[xd, fdval] = dsimplex('min', fd,Ad,bd);
% Subproblem masing-masing MK

basis = zeros (MK, 3) ;

for 1 =1 : MK

>0

120



Universitas Hasanuddin

oe

E. Pembentukan subproblem

pos = find(K(:,1i) ~= 1);

w = xd(((pos-1)*H+1) : (pos*H));

pos = find(C(:,i) == 1); strt = jk*H;

v = xd((strt+(((pos-1)*H)+1)) : (strt+ (H*pos)));
w_ =w - S(:,1);

v_o=v;

t=w + v ;

o

F. Solve subproblem

curr patt = zeros(H,1);
[temp pos] = sort(t);
M= 0;

for 3 =1 : d(i)

M = temp(j) + M;
curr patt(pos(j)) = 1;
end
% Update basis
selector = M + xd(jk*H+jg*H+1i);
basis(i,1l) = selector;
if selector < 0
if d(i) ==
for 3 = 1 : size(Polal,?2)
if Polal(:,j) == curr patt
break
end
end
else
for 3 = 1 : size(Pola2,?2)
if Pola2(:,j) == curr_ patt
break
end
end
end
temp = 0;
for r = 1 (1-1)
if d(r) ==
temp?2 = size(Polal,?2);
else
temp?2 = size(Pola2,2);
end
temp = temp2 + temp;
end
temp = te
basis(i,2) = temp;
(1,3

|
.
i
®
3
e

end
end
[p, 9] = sort(basis(:,1));
t = 1;

% Penghitung iterasi

counter = counter + 1;

disp ('ITERASI KE:");

disp (counter) ;

disp('Nilai Fungsi Objektif RMP:');
disp (-fval);
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disp ('Variabel Dual RMP:');

disp(xd") ;
disp('Nilai Fungsi Objektif Dual RMP:');
disp (fdval) ;

o

(
disp('Basis:");
disp(basis);
disp (' ===========================") ;
disp(' ");
end
pos = find(x == 1); count = 1;
counter = 1;
for i = 1 : MK
if d(i) == 1

PMK = size(Polal,?2);
pola = Polal;

else
PMK = size(Pola2,2);
pola = PolaZz;

end

for 3 =1 : PMK
if count <= size(pos,1)

if counter == pos(count)
fprintf ('x%d%d : ',3,1);
disp(pola(:,3)");
count = count + 1;
end
end
counter = counter + 1;
end
end
end
function [x,z] = dsimplex(type, c, A, b)
% The Dual Simplex Algorithm for solving the LP problem xz
% min (max) z = Cc*x
% Subject to Ax >= b
% x >= 0
if (type == 'min')
mm = 0;
else
mm = 1;
c = -c;
end
A = -A;
b = -b(:);
c =c(:)";
[m, n] = size(A);
A = [A eye(m) b];
A = [A;[c zeros(l,m+1)]1];
subs = n+l:n+m;
[bmin, row] = Br(b);
tbn = 0;

while ~isempty(bmin) && bmin < 0 && abs(bmin) > eps
if A(row,l:m+n) >= 0
varargout (1)={subs(:) };
varargout (2)={A};
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varargout (3) = {zeros(n,1l)};
varargout (4) = {0};
return
end
col = MRTD(A(m+1,1:m+n),A(row,l:m+n));
subs (row) = col;
A(row, :)= A(row, :)/A(row,col);
for 1 = 1:m+1
if 1 ~= row
A(i,:)= A(i,:)-A(i,col)*A(row, :);
end
end
tbn = tbn + 1;
[bmin, row] = Br(A(l:m,m+n+1));
end
X = zeros(m+n,1l);
X (subs) = A(l:m,m+n+1);
x = x(l:n);
if mm == 0
z = -A(m+1l,m+n+1) ;
else
z = A(m+l,m+n+1);
end
end
function [m, j] = Br(d)

o

Implementation of the Bland's rule applied to the array d.
This function is called from within the following functions:
simplex2p, dsimplex, addconstr, simplex and cpa.

Output parameters:
m - first negative number in the array d

jJ - index of the entry m.

ind = find(d < 0);

if ~isempty(ind)

j = ind(1);

m = d(Jj);
else
m= [];
J []
end
end
function col = MRTD(a, b)

o o° o° o°

o

I

o

The Maximum Ratio Test performed on vectors a and Db.

This function is called from within the function dsimplex.
Output parameter:

col - index of the pivot column.

o° oo

o

m = length(a);
c = 1l:m;
a a(:);
b =Db(:);
1
[

c(b < 0);

mi, col] = max(a(l)./b(l));
col = 1(col);

end
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Lampiran 16 Program MATLAB Penjadwalan Dosen

clear all; clc;
f = xlsread('Data Dosen.xlsx',3);
A = xlsread('Data Dosen.xlsx',1);

b = xlsread('Data Dosen.xlsx',2);
[x,Z2] = bintprog(-f,A,Db);
disp (%) ;
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