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Lampiran 1. Syntax Program Metode MDM 

clear all;clc; 
cost_matrix = [2010 4575 5100 2097 2008; 
               9789 673 648 870 2931]; 
supply = [1849 4586]; 
demand = [101 220 189 1180 337]; 

 
allocation_matrix = zeros(size(cost_matrix)); 

  
%check balanced/unbalanced problem 
if sum(supply)==sum(demand) 
    fprintf('Given Transportation Problem is Balanced\n') 
else 
    fprintf('Given Transportation Problem is Unbalanced\n') 
    if sum(supply)<sum(demand) 
        fprintf('Dummy in supply\n') 
        cost_matrix(end+1, :)=zeros(1, size(demand, 2)) 
        supply(end+1)=sum(demand)-sum(supply) 
    elseif sum(demand)<sum(supply) 
        fprintf('Dummy in demand\n') 
        cost_matrix(:, end+1)=zeros(1, size(supply, 2)) 
        demand(end+1)=sum(supply)-sum(demand) 
    end 
end 

  

  
c = cost_matrix; 
while sum(demand) > 0 && sum(supply)>0 
    %total_updates = 0 
    for k = 1:length(demand) 
        if sum(demand)==0 && sum(supply)==0 
            break 
        end 
        %menemukan permintaan minimum dalam matriks permintaan 
        permintaan_minimum = min(demand(demand>0)); 
        %menemukan indeks permintaan minimum 
        indeks_permintaan_minimum = find(demand == permintaan_ 

                                    minimum); 
        for j = 1:length(indeks_permintaan_minimum) 
            % Ambil indeks_permintaan_minimum saat ini 
            current_demand_index = indeks_permintaan_minimum(j); 
            % Temukan biaya terkecil di kolom permintaan_minimum  

      saat ini 
            kolom_permintaan_minimum = current_demand_index; 
            kolom_biaya = cost_matrix(:, kolom_permintaan_ 

  minimum); 
            [biaya_terkecil,baris_biaya_terkecil]=min(kolom_biaya) 

            
            % Simpan indeks sel dengan biaya terkecil 
            indeks_sel_biaya_terkecil(j, 1)= baris_biaya_terkecil; 
            indeks_sel_biaya_terkecil(j, 2)= kolom_permintaan_ 

   minimum; 
            % Alokasi unit sesuai dengan supply dan demand 
            baris = indeks_sel_biaya_terkecil(j, 1); 
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            kolom = indeks_sel_biaya_terkecil(j, 2); 
            supply_avail = supply(baris); 
            demand_avail = demand(kolom); 

  
            allocation = min(supply_avail, demand_avail); 
            allocation_matrix(baris, kolom) = allocation; 

  
            supply(baris) = supply(baris) - allocation; 
            demand(kolom) = demand(kolom) - allocation; 

  
            % Menghapus baris atau kolom yang sudah terpenuhi 
            if supply(baris) == 0 
                cost_matrix(baris, :) = Inf; 
            end 
            if demand(kolom) == 0 
                cost_matrix(:, kolom) = Inf; 
            end 
        end 
    end 
end 
disp('Allocation Matrix:'); 
disp(allocation_matrix) 
totalCost = sum(sum(c.*allocation_matrix)) 
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Lampiran 2. Sintax Kode Program Metode MVAM 

clear all;clc; 
tic; 

  
costMatrix =randi([10, 100], 10, 10) 
supply = randi([100, 700], 1, 10) 
demand =randi([100, 700], 1, 10) 

  
allocation_matrix = zeros(size(costMatrix)); 

  
%check balanced/unbalanced problem 
if sum(supply)==sum(demand) 
    fprintf('Given Transportation Problem is Balanced\n') 
else 
    fprintf('Given Transportation Problem is Unbalanced\n') 
    if sum(supply)<sum(demand) 
        fprintf('Dummy in supply\n') 
        costMatrix(end+1, :)=zeros(1, size(demand, 2)) 
        supply(end+1)=sum(demand)-sum(supply) 
    elseif sum(demand)<sum(supply) 
        fprintf('Dummy in demand\n') 
        costMatrix(:, end+1)=zeros(1, size(supply, 2)) 
        demand(end+1)=sum(supply)-sum(demand) 
    end 
end 

  
[m, n] = size(costMatrix); 
for i = 1:m 
    % Temukan elemen terbesar dalam baris saat ini 
    maxCost = max(costMatrix(i, :)); 
    % Kurangkan elemen terbesar dengan setiap elemen dalam baris 
    modifiedCostMatrix_row(i, :) = maxCost - costMatrix(i, :); 
end 
for j = 1:n 
    % Temukan elemen terbesar dalam kolom saat ini 
    maxCost = max(costMatrix(:, j)); 
    % Kurangkan elemen terbesar dengan setiap elemen dalam kolom 
    modifiedCostMatrix_col(:, j) = maxCost-costMatrix(:, j); 
end 
% Membentuk matriks hasil yang merupakan penjumlahan dari matriks 
% langkah 1 dan langkah 2 
reducedMatrix = modifiedCostMatrix_row +  modifiedCostMatrix_col; 
X = zeros(size(reducedMatrix)); 
[m,n] = size(reducedMatrix); 

  

iterasi=0; 
for i = 1:m*n 
    iterasi=iterasi+1 
    if sum(supply)==0 && sum(demand)==0 
        break 
    end 
    %mengurutkan elemen di kolom dari terkecil ke terbesar 
    Col = sort(reducedMatrix, 1);  
    %mengurutkan elemen di baris dari terkecil ke terbesar 
    Row = sort(reducedMatrix, 2); 
    %penalty antara 2 nilai terbesar dalam setiap baris 

reducedMatrix  
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    pRow = Row(:, end)-Row(:, end-1); 
    %penalty antara 2 nilai terbesar dalam setiap kolom 

reducedMatrix  
    pCol = Col(end,:)-Col(end-1, :); 
    %mengidentifikasi baris yang memiliki penalti tertinggi 
    R = max(pRow); 
    %mengidentifikasi kolom yang memiliki penalti tertinggi. 
    C = max(pCol); 
    %mencari index baris yang memiliki penalti tertinggi yang 

setara dengan nilai maksimum antara R dan C 
    Rmax = find(pRow==max(R)); 
    %mencari index kolom yang memiliki penalti tertinggi yang 

setara dengan nilai maksimum antara R dan C 
    Cmax = find(pCol==max(C)); 
    %mengambil semua nilai pada baris cost_matrix yang sesuai 

dengan indeks di Rmax 
    Cr = reducedMatrix(Rmax, :); 
    %mengambil semua nilai pada kolom cost_matrix yang sesuai 

dengan indeks di Cmax 
    Cc = reducedMatrix(:, Cmax); 

    
    if max(pRow)~= max(pCol) 
        if max(pRow)>max(pCol)%pilih Row 
            %indeks elemen dalam matriks reducedMatrix yang 

memiliki nilai maksimum dalam Cr 
            [rowind, 

colind]=find(max(max(Cr))==reducedMatrix(Rmax, :)); 
            %mengisi elemen dalam baris Cr yang memiliki penalti 

tertinggi. Ini dilakukan dengan mencari elemen dalam baris yang 

memiliki  
            %nilai tertinggi dalam Cr dan mengambil indeks baris 

dan kolomnya. 
            row1 = Rmax(rowind);  
            col1 = colind; 
        else 
            [rowind, colind] = find(max(max(Cc))==reducedMatrix(:, 

Cmax)); 
            %mengisi elemen dalam kolom Cc yang memiliki penalti 

tertinggi. 
            %Ini dilakukan dengan mencari elemen dalam kolom yang 

memiliki nilai tertinggi dalam Cc dan mengambil indeks baris dan 

kolomnya. 
            row1=rowind; 
            col1=Cmax(colind);      
        end 
        %menentukan jumlah maksimum yang dapat diangkut dari 

supply di baris row1 ke demand di kolom col1 
        x11=min(supply(row1), demand(col1)); 
        [val, ind] = max(x11); 
        ii = row1(ind); 
        jj = col1(ind); 
    else 
        [rowind1, colind1]=find(max(max(Cr))==reducedMatrix(Rmax, 

:)); 
        row1 = Rmax(rowind1); 
        col1 = colind1; 
        C1 = reducedMatrix(row1, col1); 
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        [rowind2, colind2] = find(max(max(Cc))==reducedMatrix(:, 

Cmax)); 
        row2=rowind2; 
        col2=Cmax(colind2); 
        C2 = reducedMatrix(row2, col2); 

         
        if C1<C2 
            x11 = min(supply(row2), demand(col2)); 
            [val, ind]=max(x11); 
            ii=row2(ind); 
            jj=col2(ind); 
        else 
            x11=min(supply(row1), demand(col1)); 
            [val, ind]=max(x11); 
            ii=row1(ind); 
            jj=col1(ind); 
        end 
    end 
    y11 = min(supply(ii), demand(jj)); 
    X(ii, jj) = y11; 
    supply(ii)=supply(ii)-y11; 
    demand(jj) = demand(jj)-y11; 

     
    if supply(ii)==0 
        reducedMatrix(ii,:)=0; 
    end 
    if demand(jj)==0 
        reducedMatrix(:,jj)=0; 
    end 
end 

  
disp('Allocation') 
disp(X) 
total_cost = sum(sum(costMatrix.*X)) 
toc; 
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Lampiran 3. Syntax Kode Program Metode MODI 

x=allocation_matrix; 
[m,n]=size(c); 
r=0.0001; 
%MODI METHOD 
fprintf('\nApplying MODI Method on Allocation:\n') 

  

  
%% Start 
iteration=0; 
for q=1:m*n 
    iteration=iteration+1 
    %Degeneracy test 
    num_allocated=0; 
    for i=1:m 
        for j=1:n 
            if x(i,j)>0 
                num_allocated=num_allocated+1; 
            end 
        end 
    end 
    disp(num_allocated) 

     
    if num_allocated~=m+n-1 
        fprintf('Note: MODI Method received degenerate solution. 

Handling degeneracy ...\n') 
        % Count the number of the basic cell on each row and 

column 
        remaining=m+n-1-num_allocated; 
        for A=1:remaining 
            for j=1:n 
                countcol=0; 
                for i=1:m 
                    if x(i,j)>0 
                        countcol=countcol+1; 
                    end 
                end 
                x(m+1,j)=countcol; 
            end 
            for i=1:m 
                countrow=0; 
                for j=1:n 
                    if x(i,j)>0 
                        countrow=countrow+1; 
                    end 
                end 
                x(i,n+1)=countrow; 
            end 

             

             
            % Assign adding one on the entering cell 
            for j=1:n-1 
                if x(m+1,j)==1 
                    jenter=j; 
                    for i=1:m-1 
                        if x(i,n+1)==1 
                            ienter=i; 
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                            break 
                        end 
                    end 
                end 
            end 
            if remaining>0 && x(ienter,jenter)== 0 
                x(ienter,jenter)=r; 
                remaining=remaining-1 
            else 
                disp('Degeneracy Handled') 
                break 
            end 
        end 
    else 
        fprintf('Non-Degenerate Solution ...\n') 

         

         
    end 

     
    %% Calculating values for U dan V 
    U = ones(1, m, 'int32') * intmax('int32'); 
    V = ones(1, n, 'int32') * intmax('int32'); 
    % Mengatur elemen pertama dari array U menjadi 0 
    U(1) = 0; 
    % Menginisialisasi variabel num_calculated dengan nilai 1 
    num_calculated = 1; 

     
    while num_calculated<m+n 
        for i=1:m 
            for j=1:n 
                if x(i,j)>0 
                    if V(j) == intmax('int32') && U(i) ~= 

intmax('int32') 
                        V(j) = c(i, j) - U(i); 
                        num_calculated = num_calculated + 1; 
                    elseif U(i) == intmax('int32') && V(j) ~= 

intmax('int32') 
                        U(i) = c(i, j) - V(j); 
                        num_calculated = num_calculated + 1; 
                    end 
                end 
            end 
        end 
    end 

     
    %% Finding the unallocated cell with maximum Indeks Perbaikan 
    Ip=zeros(m,n); 
    for i = 1:m 
        for j = 1:n 
            if x(i, j) <= 0 
                Ip(i,j) = U(i) + V(j) - c(i, j); 

                 
            end 
        end 
    end 
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    max_opportunity =0; 
    imax = -1; 
    jmax = -1; 

     
    for i = 1:m 
        for j = 1:n 
            if x(i, j) <= 0 
                if Ip(i,j) > max_opportunity 
                    max_opportunity = Ip(i,j); 
                    imax = i; 
                    jmax = j; 
                end 
            end 
        end 
    end 

     
    if max_opportunity <= 0 
        % Every cell has opportunity_cost <= 0: Optimal solution 

found 
        fprintf('Optimal Solution Reached in iteration:\n') 
        disp(iteration) 
        break; 
    else 
        % There exists at least one cell with opportunity_cost > 

0: Optimal solution not reached 
        fprintf('Finding loop starting from cell (%d, %d) :\n', 

imax, jmax); 
    end 

     
    %% Entering a new basic variable add into the basic variable 

matrix 
    x1=zeros(m+1,n+1); 
    x2=zeros(m+1,n+1); 
    % Construct the equivalent basic variable matrix 
    for j=1:n 
        for i=1:m 
            if x(i,j)>0 
                x1(i,j)=x(i,j); 
                x2(i,j)=x(i,j); 
            end 
        end 
    end 
    % Entering the new variable 
    x1(imax,jmax)=inf; 
    x2(imax,jmax)=inf; 

     
    for j=1:n 
        countcol=0; 
        for i=1:m 
            if x1(i,j)>0 
                countcol=countcol+1; 
            end 
        end 
        x1(m+1,j)=countcol; 
        x2(m+1,j)=countcol; 
    end 

     
    for i=1:m 
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        countrow=0; 
        for j=1:n 
            if x1(i,j)>0 
                countrow=countrow+1; 
            end 
        end 
        x1(i,n+1)=countrow; 
        x2(i,n+1)=countrow; 
    end 

     
    for p=1:m 
        for i=1:m 
            if x2(i,n+1)==1 
                ieliminate=i; 
                for j=1:n 
                    if x2(ieliminate,j)>0 
                        jeliminate=j; 
                        x2(ieliminate,jeliminate)=0;% Eliminate 

the basic variable on row 
                        x2(ieliminate,n+1)=x2(ieliminate,n+1)-1; % 

decrease the number of the basic variable on row one unit 
                        x2(m+1,jeliminate)=x2(m+1,jeliminate)-1;% 

decrease the number of the basic variable on column one unit 
                    end 
                end 
            end 
        end 
        % Eliminate the basic variables that has only one on each 

column 
        for j=1:n 
            if x2(m+1,j)==1 
                jeliminate1=j; 
                for i=1:m 
                    if x2(i,jeliminate1)>0; 
                        ieliminate1=i; 
                        x2(ieliminate1,jeliminate1)=0 
                        x2(m+1,jeliminate1)=x2(m+1,jeliminate1)-1;  
                        x2(ieliminate1,n+1)=x2(ieliminate1,n+1)-1; 
                    end 
                end 
            end 
        end 
        % Control the constructing loop path 
        for j=1:n 
            for i=1:m 
                if (x2(i,n+1)==0 || x2(i,n+1)==2) && (x2(m+1,j)==0 

|| x2(m+1,j)==2) 
                    break 
                end 
            end 
        end 
    end 
    %% Make +/-sign on basic variables in the loop path (x2) 
    %1. Add - sign on basic variable on row(imax) and on basic 

     variable on column (jmax) 

     
    for j=1:n 
        if  (x2(imax,j)~=0 && x2(imax,n+1)==2) 
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            jneg=j; 
            jneg(1)=jmax; 
            x2(imax,jneg)=(-1)*x2(imax,jneg); 
            x2(m+1,jneg)=1; 
            x2(imax,n+1)=1; 
            for i=1:m 
                if (x2(i,jneg)>0 && x2(m+1,jneg)==1)   
                    ineg=i; 
                end 
            end 
        end 
    end 

     
    for p=1:n 
        for j=1:n 
            if (j~=jneg && x2(ineg,j)>0 )&& (x2(ineg,n+1)==2) 
                jneg1=j; 
                x2(ineg,jneg1)=(-1)*x2(ineg,jneg1); 
                x2(ineg,n+1)=1; 
                x2(m+1,jneg1)=1; 
                for i=1:m 
                    if (x2(i,jneg1)>0 && x2(m+1,jneg1)==1) 
                        ineg1=i; 
                        ineg=ineg1; 
                        jneg=jneg1; 
                    end 
                end 
            end 
        end 
        % Control loop 
        if  jneg1==jmax 
            break 
        end 
    end 
    %% Search the net smallest negative basic variable in the loop 

path 
    small=inf; 
    for i = 1:m 
        for j = 1:n 
            % Check if the element is positive 
            if x2(i, j) > 0 
                % Update the smallest positive value if the 

current element is smaller 
                small = min(small, x2(i, j)); 
            end 
        end 
    end 
    % Construct the loop path 
    x3=zeros(m,n); 
    for j=1:n 
        for i=1:m 
            x3(i,j)=x2(i,j); 
        end 
    end 
    %% Add the smallest value to the positive basis variable and 

subtract to the negative basic variable 
    %inisialisasi matriks visited 
    visited=false(m,n); 
    for i=1:m 
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        for j=1:n 
            x3(imax,jmax)=small; 
            visited(imax,jmax)=true; 
            if ~visited(i,j) 
                if x3(i,j)~=0 
                    if x3(i,j)<0 
                        x3(i,j)=abs(x3(i,j))+small; 
                    elseif x3(i,j)>0 
                        x3(i,j)=x3(i,j)-small; 
                        if x3(i,j)==0 
                            x3(i,j)=inf; 
                        end 
                    end 
                    %set visited flag to true for this element 
                    visited(i,j)=true; 
                end 
            end 
        end 
    end 
    %% Combine the new absolute loop path to the x matrix 
    xpath=zeros(m,n); 
    for j=1:n 
        for i=1:m 
            xpath(i,j)=x(i,j); 
        end 
    end 
    for j=1:n 
        for i=1:m 
            if x3(i,j)~=0 
                if x3(i,j)==inf 
                    xpath(i,j)=0; 
                else 
                    xpath(i,j)=round(abs(x3(i,j))); 
                end 
            end 
        end 
    end 
    %% Transfer x to xpath 
    for j=1:n 
        for i=1:m 
            x(i,j)=round(xpath(i,j)); 
        end 
    end 
    %% The objective function 
    Z=sum(sum(c.*xpath)) 

end 
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Lampiran 4. Data Matriks Masalah Transportasi 

Tabel L. 1 Matriks Transportasi Pr01 

 

 

 

 

 

 

Tabel L. 2 Matriks Transportasi Pr03 

 

Tabel L. 3 Matriks Transportasi Pr06 

 
 

 

 

Sumber Tujuan Persediaan 

D1 D2 D3 D4 

        S1 7 5 27 22 60 

S2 4 3 24 12 50 

S3 6 16 60 20 40 

S4 2 6 21 6 30 

Permintaan 60 60 40 20 
 

Sumber Tujuan Persediaan 

D1 D2 D3 D4 D5 D6 

S1 152 934 934 1738 913 956 1123 

S2 1756 319 878 1317 1038 319 1256 

S3 1330 1296 102 2251 443 205 1203 

S4 525 1002 715 1955 692 739 1124 

S5 1438 863 246 2506 329 246 1294 

Permintaan 920 985 1255 950 890 1000 
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Tabel L. 4 Matriks Transportasi Pr02 

 

 

 

 

Tabel L. 5 Matriks Transportasi Pr05 

Sumber Tujuan Persediaan 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

S1 41 51 45 55 49 60 63 69 47 33 571 

S2 57 45 63 29 85 10 79 51 20 17 144 

S3 60 80 51 62 66 79 17 86 50 49 336 

S4 24 76 14 21 57 87 70 58 37 33 102 

S5 61 49 30 71 88 93 57 60 46 37 232 

S6 73 73 85 64 18 99 25 71 85 48 100 

S7 48 96 11 15 92 55 95 43 46 20 213 

S8 86 81 88 15 19 34 63 31 45 55 185 

S9 76 74 17 23 57 19 50 62 42 74 261 

S10 42 19 70 11 23 56 95 88 22 32 205 

Permintaan 183 459 641 664 232 390 325 414 259 141  

 

 

 

 

 

 

 

 

 

 

 

Sumber Tujuan Persediaan 

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 

S1 209 220 200 184 207 208 204 204 197 202 192 205 3920 

S2 213 184 201 223 195 203 200 203 204 198 225 202 7840 

Permintaan 1300 1250 1200 1150 1000 970 950 900 880 850 680 550 
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Tabel L. 6 Matriks Transportasi Pr07 
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Tabel L. 7 Matriks Biaya Transportasi Pr08 
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Tabel L. 8 Matriks Biaya Transportasi Pr04 

Sumber 
Tujuan 

Persediaan 
D1 D2 D3 D4 D5 D6 D7 D8 

S1 84 97 48 71 35 49 74 97 635 

S2 92 97 93 78 14 44 78 40 676 

S3 21 24 82 77 18 79 35 63 428 

S4 93 98 97 45 84 82 71 30 183 

S5 67 97 69 69 73 27 69 78 189 

S6 18 54 13 25 38 54 24 33 254 

S7 35 82 87 74 96 50 20 56 605 

S8 59 22 94 12 13 68 55 73 252 

S9 84 97 48 71 35 49 74 97 635 

S10 92 97 93 78 14 44 78 40 676 

Permintaan 589 246 658 310 218 250 470 384  
 


