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Abstract

The transportation problem is solved usually in three successive
steps. These steps include: Finding the initial basic feasible
solution, test of optimality, and moving towards optimality.
There are many different methods that can be used to find the
initial basic feasible solution. Out of these methods are: North-
West Corner Method, Row Minima Method, Column Minima
Method, Least Cost Method, Vogel’s Approximation Method,
and many other methods. There are two other famous methods
that can be used for the test of optimality and moving towards
optimality steps. These two methods are the Stepping Stone
Method, and the Modified Distribution (MODI) method. The
transportation problem can be solved by preparing computer
programs using any programming language compilers based on
the three solution steps. There are ready-to-go packages to
solve the transportation problem like QM manager, TORA, and
many others. But most of these packages are expensive. So,
they are not affordable to be used by small transportation
companies. This paper presents a comprehensive framework
for solving the transportation problems using MATLAB,
explicitly focusing on obtaining the initial basic feasible
solutions and optimizing them using the Modified Distribution
Method (MODI). MATLAM is less expensive and affordable
to be got and use. The research highlights some of the well-
established methods, each of them is implemented in
MATLAB to derive initial solutions and to enhance these
solutions, to minimize the total transportation costs. The
MATLAB scripts were validated against Lingo software results
as well as manually solved examples, demonstrating their
accuracy and efficiency in solving complex transportation
problems. The results underline the practical applications of
these MATLAB scripts in automotive engineering logistics,
providing a more accessible and precise alternative to
specialized software, ultimately facilitating cost-effective and
efficient transportation networks.

1. Introduction

The transportation problem remains relevant and important in
automotive engineering, logistics, and transportation because it
influences the overall transportation cost and the flow of
products[1, 2]. In the modern world more and more value are
placed on effectiveness and feasibility of the solutions offered
in the sphere of transportation, which are crucial for effective
supply chain and planning. The optimization of the cost, time
and distance is crucial in the improvement of the performance
of business entities[3-5].

Researchers have delved into various methods to tackle the
transportation problem. Among these methods are the North-
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west Corner Method (NWCM), which commences from the
north-west corner of the distribution table and assigns
quantities until supply and demand are balanced, the Row
Minima Method (RMM), which concentrates on selecting the
least cost in each row, and the Column Minima Method
(CMM), which aims for the least cost in each column. The
Least Cost Method (LCM) opts for the overall least cost in the
distribution table. At the same time, Vogel's Approximation
Method (VAM) is renowned for its efficiency, calculating the
differences between the lowest two costs in each row and
column to identify the best distribution[6].

Some critical papers in this area include the work by Hussein et
al [7] which introduced a modification to VAM that offered
enhanced primal solutions at the commencement of the
transportation problem. Some of the studies they conducted
revealed that this social approach was indeed a better way to
go. Likewise[2], Hosseini [8] composed an operational
research with MATLAB concerning enormous transportation
issues while asserting the better performance of newly
proposed algorithms. Another important work of Ishaq et al [9]
provided a computational model to solve the transportation
problem that was incorporated in software form. This model
was more efficient in its solutions than those procured by hand
calculations. In addition, Wu et al. [10] expressed their interest
in applying the MATLAB technique at optimizing the traffic
light timings, so as to enhance the traffic flow of the cities and
decongest them[11].

The latest developments are not entirely efficient since most of
the specialized software packages like TORA and QM.
LINGO, LINDO and more other compilers are expensive to get
and need some expertise in that field before using them
comfortably in most of their practices[12]. Moreover, in this
field, there is not much work done to utilize well-known, less
expensive and mighty software such as MATLAB for
algorithm computation and solving sophisticated issues[13,
14].

This study aims at designing and implementing MATLAB
codes (scripts) for obtaining the initial basic feasible solution
and the optional solution of the transportation using the
modified distribution method (MODI) for transportation
problem based on the solution strategies in [15, 16]. Using such
scripts, a wider range of professionals involved in automotive
engineering, logistics and transport may solve the various
transpiration problems with less effort and in a shorter amount
of time[17, 18]. These scripts will offer more accurate
replacement of software for the transportation sector, filling the
gap and helping companies in minimizing costs and rendering
their transportation networks more efficient, sustainable and
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profitable[19, 20].

2. Methodology

This section outlines the methodologies used to solve the
transportation model using MATLAB. The actual MATLAB
scripts of the different methods are included in this section as
well. We shall kickstart the first solutions, then explain in detail
the MODI Method, which we used to attain the optimal
solution, together with a brief description of each of our
methods for the algorithm [21].

Other slight changes were made to the solution algorithms well-
known for the transportation problem to fit within the
developed codes in MATLAB. As such, allowances were
created so that each algorithm obtained the optimal structure in
MATLAB, which increases computational efficiency and
accuracy. Modifying the algorithms facilitates embedding in
MATLAB and allows their extension of relevance in practice
toward the solution of more complex transportation problems
in a more simplistic manner[22].

Initial Basic Feasible Solution Techniques [23-27]

2.1 North-West Corner Method

The North-West Corner Method is an algorithm for obtaining

an initial basic feasible solution for the transportation problem.

The procedure starts in the top-left (north-west) cell of the cost

matrix and fills as much allocations as possible to the shipping

routes, then moves on to the next cell in a very systemic way

until all demands and supplies are satisfied.

The proposed solution algorithm for this method is:

1. Start

2. Initialize: Set the initial position to the northwest corner

(cell (1,2)).

Allocate Quantity: Allocate X11 = min(al, bl) to cell (1,1).

= If bl >al: Move vertically down to the second row.

Allocate X21 = min(a2, bl - X11).

If bl < al: Move horizontally right to the second column.

Allocate X12 = min(al - X11, b2).

= Ifbl =al: Thereis a tie. Choose either cell (1,2) or (2,1)
for the next allocation.

Repeat: Move to the new northwest corner of the remaining

sub-matrix.

= Repeat the allocation process until all requirements are
satisfied.

End

3.

5.

2.2 Row Minima Method

The Row Minima Method focuses on securing the minimum
cost in each row and gives as much allocations as possible to
that route. Similarly, the process is carried on for the remaining
rows till all the demands and supplies are fulfilled.

The proposed solution algorithm for this method is:

1. Start

2. Initialize: Set the initial position to the first row.

3. Choose Minimum Cost Cell: In the current row, choose the
cell with the minimum cost.

Allocate Quantity: Allocate Xij = min(ai, bj) to the chosen
cell.

= |fai <= bj: Move to the next row.

= [fai > bj: Move to the next column in the same row.
Repeat: Move to the new minimum cost cell in the next row

4.
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or column.

Repeat the allocation process until all requirements are
satisfied.

End

o
6.

2.3 Column Minima Method

The Column Minima Method focuses on the lowest possible
cost in one column. Commodity previously allocated on that
route is then assigned as much as possible. This process is
repeated for all columns until all the demands and supplies are
satisfied.

The proposed solution algorithm for this method is:

1. Start

2. Initialize: Set the initial position to the first column.

3. Choose Minimum Cost Cell: In the current column, choose
the cell with the minimum cost.

4. Allocate Quantity: Allocate Xij = min(ai, bj) to the chosen
cell.
a. Ifai <=Dbj: Move to the next row in the same column.
b. Ifai > bj: Move to the next column.

5. Repeat: Move to the new minimum cost cell in the next
column or row.

6. Repeat the allocation process until all requirements are
satisfied.

7. End

2.4 Least Cost Method

The Least-Cost Method tries to minimize the total cost of
transportation by choosing the lowest price available and filling
as much allocations as possible on that particular route. In the
same way, the process is carried on until all the demands and
supplies are fulfilled.

The proposed solution algorithm for this method is:

1. Start

2. Initialize: Identify the cell with the lowest unit cost in the
matrix.

3. Allocate Quantity: Allocate Xij = min(ai, bj) to the chosen
cell.

4. Check Conditions:
= Ifai <= bj: Mark the row as exhausted and move to the

following minimum cost cell.
= Ifai > bj: Mark the column as exhausted and move to
the following minimum cost cell.

5. Repeat: Continue identifying the cell with the lowest cost
and allocate quantities until all supplies and demands are
satisfied.

6. End

2.5 Vogel's Approximation Method
Vogel's Approximation Method takes all costs in each row and
each column and then computes the penalty for not using the
lowest price of the route. It then sorts the route with the highest
penalty whenever practicable is assigned. The above process
runs again until all demands and supplies are satisfied and
exhausted.
The proposed solution algorithm for this method is:
1. Start
2. Calculate Penalties:

= For each row, find the smallest and the second

smallest costs. Calculate the difference (penalty).
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» For each column, find the smallest and the second
smallest costs. Calculate the difference (penalty).

3. Identify the Largest Penalty: Identify the row or column
with the largest penalty.

4. Allocate Quantity: Choose the cell with the lowest cost in
the identified row or column. Allocate Xij = min(ai, bj) to
the chosen cell.

5. Update Supply/Demand:
= If ai <= bj: Mark the row as exhausted and remove it

from further consideration.
= |fai > bj: Mark the column as exhausted and remove it
from further consideration.

6. Recalculate Penalties: Recalculate the penalties for the
remaining rows and columns.

7. Repeat steps 3 to 6 until all supplies and demands are
satisfied.

8. End

2.6 Optimal Solution: MODI Method

Distribution Method)

The MODI Method obtains the optimal solution by enhancing

the first feasible algorithm process. It finds the opportunity cost

of every unutilized assignment and then attempts to re-assign it
to minimize the total price.

The proposed solution algorithm for this method is:

1. Start

2. Find an Initial Basic Feasible Solution: Solve the
transportation problem using any method to get an initial
basic feasible solution.

3. Calculate ui and vj: For each occupied cell, calculate the
row (ui) and column (vj) potentials using the equation cij
= ui + vj. Assume ul = 0 to start.

4. Calculate Opportunity Cost: For each unoccupied cell,
calculate the opportunity cost Aij = cij - ui - vj.

5. Check for Optimality:

= [fall Aij >= 0, the current solution is optimal. Go to step
8.

= [fany Aij < 0, proceed to the next step to improve the
solution.

Identify Entering Variable: Identify the cell with the most
negative Aij. This will be the entering variable.

7. Form Closed Loop and Adjust Allocations: Form a closed
loop with the entering variable and the occupied cells.
Assign alternate plus and minus signs starting with the
entering variable. Determine the maximum feasible
amount to be transferred (theta) and adjust the allocations
along the loop.

8. Update Solution: Update the solution by adding theta to the
entering variable and adjusting the other variables in the
loop accordingly.

9. Repeat: Repeat steps 3 to 8 until the optimality condition
is satisfied.

10. End

(Modified

IS

3. Implementation

Figures (1 - 6) below provide the MATLAB scripts for every
method covered in the Methodology section. Replicating this
study's findings requires these scripts. They include the Modi
Method for determining the optimal solution and
implementations of several initial solution strategies.

All of the MATLAB scripts are included as images in this
document for clarity and accuracy. The following scripts cover:

3.1 North-West Corner Method

Figure (1): The North-West Corner Method's MATLAB script
begins in the top-left cell and methodically allocates quantities
until supply and demand are balanced.

3.2 Row Minima Method

Figure (2): The main goals of the MATLAB script for the Row
Minima Method are securing the lowest cost in each row and
allocating as much allocations as possible to that route.

3.3 Column Minima Method

Figure (3): The Column Minima Method's MATLAB script
repeats the process for each column until all demands and
supplies are met, concentrating on the lowest cost in one
column at a time.

3.4 Least Cost Method

Figure (4): The MATLAB script for the least-cost method seeks
to minimize the overall cost of transportation by selecting the
lowest price and filling as much as possible on that specific
route.

3.5 Vogel's Approximation Method

Figure (5): To reduce overall transportation costs, quantities are
distributed according to the MATLAB script for Vogel's
Approximation Method, which also computes penalties for not
taking the lowest-cost routes.

3.6 MODI Method (Modified Distribution Method)

Figure (6): The MODI Method's MATLAB script improves the
first feasible solution procedure, computes opportunity costs,
and modifies allocations to minimize overall costs to arrive at
the optimal solution.

4. Explanation of Key Parts of the Scripts:

Initialization and Allocation: The first steps in any method are
to initialize the position and allocate quantities according to
predetermined guidelines or standards (such as minimum cost
or penalties).

Loops and Conditions: The scripts use conditions to determine
whether supply and demand constraints are met and loops to
repeatedly cycle through rows, columns, or cells.

Checking Optimality (MODI Method): The Modified
Distribution (MODI) Method includes extra steps such as
completing opportunity cost calculations, ensuring optimality,
and making adjustments to allocations through a closed loop.
The following Figures (1) to (6) illustrate the prepared MATAL
scripts for the mentioned methods.
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% Get uaer input for aupp
supply = input('Ent the

% Get user input demand vector
demand = input{'Enter the demand vector: ');

t use nput co3t matrix

cost = input('Enter the ceost matrix: '");

% Initialize the transportation matrix with zeros
golution = zeros({length(supply), length{demand));

5 iti and demand ct
supplyIndex 1;

demandIndex = 1;

% RApply North-Weat Corner Method

while supplyIndex <= length(supply) && demandIndex <= length{demand)
% Determine the quantity toc be transported from current supply and demand

quantity = min{supply(supplyIndex), demand(demandIndex)):

% RA3sign the guantity to the correaponding ce in the spluticn matr

selution{supplyIndex, demandIndex) = gquantity;

% Update supp demand vectors based on the assigned guantity
supply {(supplyIndex) = supply(supplyIndex) - quantity
demand {demandIndex) = demand(demandIndex) - gquantity;

Move to the
if supply({supplyIndex)
supplyIndex = supplyIndex + 1;

demand locati

cne

them is exhausted

else
demandIndex = demandIndex + 1:
end
end
E lculate the total transportation cost (objec

totalCost = sum({sum(scluticn .* coat))

% Display the soluf
disp('Scluticn Ma
disp(soluticn);

ion matrix cbtained uaing NWCM
rix using NWCM:'):

splay the total transpo
disp('Tctal Transportat
disp{totalCoat):

Figure 1: MATLAB script for NWCM.

% Ger user input for
supply = input('Eat

% Get user input
demand = input('Ent

demand vec
the demand

03t matrix
the cost matri:

T user input
cost = input('Enter

% Initial

sclution

ore the

originalCest = cost:

1 cost calculat

i = 1:length(supply)
while supply(i) > 0 && any(demand > 0)
t Find the minimm cost in the cu
[minCost, col] = min{eost(i, :)):

e the gquanti

¥ to be trans
quantity = min{supply(i), demand(cel)):

nt supply and demand

% Assign the quantity to the
solution(i, col) = quantit:

in the solut

responding ce

% Update supply
supply(i) = supply(i) - quantity:
demand(ccl) = demand(col) - quantity;

and demand vectors based on the assigned guantity

% 2 demand i3 exhausted, set the correspon
if demend(col)
cost{:, col)

ing coats to i

end

te th ransp
= sum(sum{sclution

ation cost (objecti lue) using the

ginal cost ma

.* originalCost)):

disp(tetalCost)

Figure 2: MATLAB script for Row Minima Method.
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% Get user inmput

supply
supply = input('Enter the supply

=

Get user input
demand = input{'Eat

the

% Get user inmput £
cost = input ('Ente

0ST mALrix
the cost matrix: ');

31 the Lransportat. matrix with
seclutien = zeros(lengch(supply), length(demand)):

ost calculat

lumn Minima M
length (demand)

demand(3) > 0 sz any(supply > 0)
Find the

um cost in the ci
minCost, row] = min(cost(:, J)):

nt column

min{supply {row), demand{});

% Update supply and demand vectors based on
supply(row) = supply(row) - quantity:
demand () = demand(j) - quantity;

is exhzusted, st the

end
end

% Calculate the toral transportation cost (cbjectiw
totalCest = sum(sum(sclucion .* criginalCost)):

value) using the

wvalue)

disp{totalCost);

Figure 3: MATLAB script for Column Minima Method.

cost = input('Enter the

% Initia
solution

the transportation matrix with z
os({length(supply), length(demand,

% Store the nal cost matri: al cost calcula

criginalCost = cest:

t Method

> 0) s any(demand > 0)

um cost in the en & CO3ST mA
[minCost, index] = min{cost(:));
[row, cel] = ind2sub(size(cest), index):
3 Der e the quantity to be transported from current supply and demand

quantity = min(supply(row), demand{cel)):

% hssign th
aolution (ri

quantity to the
col) = quantitys

% Update supply and demand vectors bassd cn the assigned quantity
supply(row) = supply(row) - QUANtity;
demand(col) = demand{cel) - quantity:

is exhausted, set the corresponding row costs to i

is exheusted, set th

cost(z, col)

end

% Calculate the total trans
tetalCost = sum(sum(scluticn

ginal cost ma

.* originalCost));

ution matrix cbta
X using Least

t Met]

splay the total transpertation cost (cbhjectiwve value)
disp('Total ation g
disp(tetalCost):

Figure 4: MATLAB script for Least Cost Method.
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% Get user input for supply vector
supply = input('Enter the supply vector: ');

% Get user input for demand vector
demand = input(’'Enter the demand vector: ');

% Get user input for cost matrix
cost = input(’Enter the cost matrix: °);

% Initialize the transportation matrix with zeros
solution = zeros(length(supply), length(demand));

% Store the original cost matrix for final cost calculation
originalCost = cost;

% Apply Vogel Approximation Method

while any(supply > @) && any(demand > 8)
% Calculate penalties for rows and columns
rowPenalties = zeros(length(supply), 1);
colPenalties = zeros(length(demand), 1);

for i = l:length(supply)
if supply(i) > @
sortedCosts = sort(cost(i, :));
rowPenalties(i) = sortedCosts(2) - sortedCosts(1);
else
rowPenalties(i) = -inf; % Ignore exhausted rows
end
end

for j = 1:length(demand)
if demand(3) > @
sortedCosts = sort{cost(:, 3));
colPenalties(j) = sortedCosts(2) - sortedCosts(1);
else
colPenalties(j) = -inf; % Ignore exhausted columns
end
end

% Find the maximum penalty
[maxRowPenalty, rowldx] = max(rowPenalties);
[maxColPenalty, colldx] = max(colPenalties);

% Determine whether to use row or column penalty
if maxRowPenalty >= maxColPenalty
% Allocate based on row penalty
[minCost, col] = min(cost(rowldx, :));
row = rowldx;
else
% Allocate based on column penalty
[minCost, row] - min(cost(:, colldx));
col = colldx;
end

% Determine the quantity to be transported from current supply and demand
quantity = min(supply(row), demand(col));

% Assign the quantity to the corresponding cell in the solution matrix
solution(rom, col) = guantity;

% Update supply and demand vectors based on the assigned quantity
supply(row) = supply(row) - quantity;
demand(col) = demand(col) - quantity;

% If a supply or demand is exhausted, set the corresponding costs to infinity
if supply(row) == @
cost(row, :) = inf;
end
if demand(col) == @
cost(:, col) = inf;
end
and

% Calculate the total transportation cost (objective value) using the original cost matrix

totalCost = sum(sum(solution .* originalCost));

% Display the solution matrix obtained using VAM
disp('Solution Matrix using Vogel Approximation Methed:');
disp(solution);

% Display the total transportation cost (objective value)
disp('Total Transportation Cost:');
disp(totalCost);

Figure 5: MATLAB script for Vogel’s Approximation

Method.
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% Get user input for supply vector
supply = input('Enter the supply vector: ');

% Get user input for demand vector
demand = input('Enter the demand vector: ');

% Get user input for cost matrix

cost = input('Enter the cost matrix: ');

% Flatten the cost matrix into a column vector
c = cost(:);

% Define the constraint matrices
Aeq = zeros(numel(demand) + numel(supply), numel(c));
beq = zeros(numel(demand) + numel(supply), 1);

% Constraint: Total supply from factories must meet total demand at warehouses
for i = 1:numel(demand)

Aeq(i, (i-1)*numel(supply) + 1 : i*numel(supply)) = 1;

beq(i) = demand(i);
end

% Constraint: Total demand at warehouses must meet total supply from factories
for i = 1:numel(supply)
Aeq(numel(demand) + i, i : numel(supply) : numel(c)) = 1;
beq(numel(demand) + i) = supply(i);
end

% Bounds: Variables must be non-negative
1b = zeros(size(c));
ub = [1;

% Solve the linear programming problem
[x, fval] = linprog(c, [], [], Aeq, beq, 1b, ub);

% Reshape the solution vector into the transportation matrix
solution = reshape(x, size(cost));

% Display the optimal solution
disp('Optimal Solution:')
disp(solution)

disp(’Total Cost:')

disp(fval)

Figure 6: MATLAB script for Modified Distribution Method.

5. Code Validation

LINGO and manually solved examples were used to validate
the MATLAB scripts to guarantee their accuracy and
dependability. To ensure that the MATLAB scripts produce the
same results as the reliable Lingo software and the manually
solved examples, the same example problems were run in
MATLAB. Some of problems were solved manually for more
check. The results were then compared. This validation
procedure shows how well the MATLAB implementations
work and how well they can be applied to real-world
transportation issues[28, 29].

6. Results and Discussion

We solved many example problems and case studies, with
differences in the initial feasible basic solutions generated from
each method using the prepared MATLAB scripts. Figures (1)
to (6) walk through the solution algorithms and codes step by
step, showing the allocations and the corresponding costs.
While this shows the difference in initial constraints, you might
start with depending on the chosen approach.

After Applying the MODI Method, We got the Best Solution.
It then improves (refines) the initial basic feasible solutions by
computing the opportunity cost of each unused assignment and
reassigning them to minimize the total transportation cost. The
Figures shown illustrate the desired optimal allocations and
costs for the final solution or the solution obtained after
employing the MODI Method, and therefore, the resultant
reduced overall cost and improved efficiency. Figure (7) to (11)
shows the MATLAB scripts outputs versus manually solved
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example for NWCM, Row Minima Method, Column Minima
Method, Least Cost Method and Vogel’s Approximation
Method. Figure (12) compares the MATLAB output versus the
LINGO code output for the same example. As shown in
Figures, we got the exact results for all methods. These Figure
are good proof of validation.

Lingo was compared with MATLAB scripts to verify the
validity of the MATLAB MODI script. Results obtained from
MATLAB coincided with results from Lingo and from the
manually solved problems, ensuring the accuracy of solutions
concerning the MATLAB implementations used here. These
Figures include side-by-side comparisons of the MATLAB
scripts, manually solved and Lingo code results to emphasize
the agreement between the different techniques.

Avail.

300
250 50
400
300

500
200

200

Req 250 350

T Z = 54400
Figure 7: MATLAB output versus manually solved example
for NWCM.
_ Row Minima DI D2 D3 Avail
i 9 “ 11 10 i
s2 10 8 12 60
: 20 40
5 8 2 7 8 .
4 | s3 T oy 50
o GBS [ Req 70 40 40
[ Z=$1320

Figure 8: MATLAB butput versus manually solved example
for Row Minima Method.

Column Minima| DI D2 ) Avail
10 11 6
Sl 30 30
4 5 9
s2 ? % 20
3 3 7
B3 30 L3 3
11 10 L)
$4 s 5 35
rtation Cost: Req 30 40 50

Figure 9: MATLAB output versus manuaiiy solved example
for Column Minima Method.

(ot Cont

N o MATLAE3 S micusce o G St I (3

Req. 0 18

Z-53291

Figure 10: MATLAB output versus manually solved example
for Least Cost Method.

I \ o:c1's Approx. DI D2 D3
e = <

80 70 20

7 <% YO . 65 32
oo Mstzix usiog Vogel Aoproxination 5 7 2
18 30 51 10

=

14

Req,

Z.=51195

re 11: MATLAB output versus manually solved example
for Vogel’s Approx. Method.

Figﬁ
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Command Window

New to MATLAB? See resources for Getting Started.

> MODIOptimal
[20 15 20 20]
Enter the demand vector: [25 10 18 22]
[35 46 62 80;24 53

Enter the supply vector:

Enter the cost matrix: 73 52;67 €1 50 65;92 81 41 42]

Optimal solution found.
Optimal Solution:
10 10 0 0

15 0 0 0

3040

.Solution Report - Lingo1

[[ Global optimal solution found.

| Objective value: 3040.000
| Infeasibilities: 0.000000
| Total solver iterations: 8
0.07

Elapsed runtime seconds:
SHIP( S1, D1) 10.00000 0.000000
SHIP( S1, D2) 10.00000 0.000000
SHIP( S1, D3) 0.000000 14.00000
SHIP( S1, D4) 0.000000 17.00000
SHIP( S2, D1) 15.00000 0.000000
SHIP( S2, D2) 0.000000 18.00000
SHIP( S2, D3) 0.000000 36.00000
SHIP( S2, D4) 0.000000 0.000000
SHIP( S3, D1) 0.000000 30.00000
SHIP( S3, D2) 0.000000 13.00000
SHIP( S3, D3) 18.00000 0.000000
SHIP( S3, D4) 2.000000 0.000000
SHIP( S4, D1) 0.000000 78.00000
SHIP( S4, D2) 0.000000 56.00000
SHIP( S4, D3) 0.000000 14.00000
SHIP( S4, D4) 20.00000 0.000000

Figure 12: MATLAB output versus LINGO results for the
MODI (Optimal Solution).

7. Conclusion and Recommendation

This research successfully implements and validates a set of
MATLAB algorithms for addressing transportation problems,
providing significant contributions to the field of automotive
engineering logistics. By comparing different initial basic
feasible solution methods and refining these solutions using the
MODI method. The study demonstrates the effectiveness of
MATLAB in optimizing transportation costs. The comparison
with Lingo software as well as the manually solved problems
validates the accuracy and reliability of the MATLAB
implementations, ensuring that they can handle real-world
transportation issues with precision.

The study’s findings emphasize the potential of MATLAB
scripts to serve as robust tools for professionals in logistics and
transportation, offering a user-friendly alternative to more
complex software. The implemented methods simplify the
computation process and enhance the overall efficiency and
sustainability of transportation networks. Future work may
explore further refinements and extensions of these algorithms
and their application to other logistical challenges, thereby
broadening the scope and impact of this research in the field of
supply chain optimization.
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