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ABSTRACT: In recent years, optimization
methods have been widely and effectively applied
in  economics, engineering,  transportation,
information technology, and many other scientific
disciplines. This article will systematize a real-life
model that needs the help of Mathematics to solve
production cost problems in business to clarify the
relationship between Mathematics and practice.
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I. INTRODUCTION

Currently, the direction of scientific research to
serve practice and solve problems arising in
practice is of great interest. One of the most
interested directions is the field of mathematical
optimization [1-21].When planning production and
design based on optimization principles, it will
save costs in terms of capital, raw materials, time
and labor while increasing efficiency, productivity
and quality of work. Therefore, the problem is to
model real-world problems into optimization
problems. Then, the results of the optimization
problem will give us the most reasonable
production plan in practice.

Il. INTOPTIMIZATION PROBLEM
The general optimization problem is stated as
follows:

Maximum (minimum) the function f(x) with
conditions:

g (x)<b;, i=1m @

xeX cR". )
Inequalities in the system (1) can be replaced by
equality or inequality in the opposite direction.

Then, the function f(x) is called the objective

function, the functions g; () are called the binding

function. Each inequality (or equality) in the
system (1) is called a binding.

Domain D = {X€X|gi(X)Sbl,i :ﬁ} is called

the bound domain ( or acceptable domain). Each
xeD s called an alternative ( or an acceptable
solution). An option x*e D is the maximum (or
minimum) of the objective function, it means:
f(x*)> f(x),vxeD
(with the problem of maximization)
f(x*)< f(x),vxeD
(with the problem of minimization)
is called the optimal solution. Then the value of
f(x*) is called the optimal value of the problem.
Solving an optimization problem is finding the
optimal solution x*.

Optimization problems (are known as
mathematical programming) are divided into
several categories: Linear programming (the
objective function and the constraint functions are
linear), nonlinear programming (the objective
function and the constraint functions, at least one
function is nonlinear), dynamical programming
(Objects are considered as multi-stage processes)
.... Optimization theory has given many methods
to find the optimal solution depending on each
problem. However, Linear programming is a
problem that is fully studied in both theory and
practice because: simple linear model to be able to
apply, many other programming problems (original
programming, nonlinear programming) can be
approximated with high accuracy by a series of
linear programming problems.

I11l. MODEL OF OPTIMIZATION FOR
TRANSCEIVER BALANCE
TRANSPORT
The modeling process of a real-world system
consists of four steps:
Step 1: Build a qualitative model for the problem.
In this step, we often state the model in words, in
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diagrams and give the conditions to be satisfied and
the goals to be achieved.

Step 2: Describe the qualitative model through
mathematical language. Specifically, it is necessary
to determine the objective function (the most
important) and express the conditions and
constraints in the form of equations and
inequalities.

Step 3: Use appropriate mathematical tools to solve
the problem given in step 2. Sometimes, the actual
problems are large, so when solving, it is necessary
to program the algorithm in an appropriate
programming language. appropriate, let the
computer run and output the results.

Step 4: Analyse and verify the results in step 3,
then consider whether to apply the results of the
model in practice.

In reality, we need to solve the problem of
distribution of goods from some supply locations
(are called the source locations) to some
consumption locations (are called destination
locations) so that the total cost is minimal, the
shipping distance is the shortest, total profit is the
largest. For simplicity, let's consider the problem:
the total quantity supplied from the source
locations is equal to the total consumption at the
destination locations (called the transceiver
balanced transport problem).

The actual problem is as follows: There are m
locations A, A,.., A,that produce the same
product with  corresponding  quantities  of
a,a,,..,a,. There are n places of consumption

B,.B,,...,B, with the corresponding requirements
are b,b,,...,.b, . For convenience, put A is the i"
transmitting station , B; is the ™ receiving station.

Assuming that:
+ Goods can be transferred from any transmitting
station A to any receiving station B;.

+ The cost of transporting goods from the it
transmitter to the j™ receiver is Cy, C; =0.

+ The total amount of goods available at m
transmitters is equal to the total quantity required at

n receivers (transceiver equilibrium condition), it

means iai :ibj .
i=1 j=1

Make a plan to transport the goods so that
transmitting stations will be out of goods, the
receiving stations will collect enough goods and the
total shipping cost is minimal.

To build a mathematical model for the problem, we

call x; is the amount of goods carried from

transmitter i to receiver j, x; >0 with everyone i, j.

Then, the condition for the transmitting stations to

n

run out of goods is: inj =a, (station i has sold
j=1

out)

The condition for the collection stations to collect

enough goods is: qu =D, ('station j has received
i=1

enough goods).

Total shipping cost is

FX) =22 6% =2,
j=1 i=1 i=1 j
So the mathematical model of the problem
becomes:

n
Cij Xij .
1

Find the matrix X = (Xii)mn so that:
f(X)=>>"c;x; > min
j=1i=1

with conditions:

Zn:xij =a,Vi

j=1
qu =b,,Vj.
i=1

X; 20,Vi, j

Solve the above optimization problem, we can
determine the optimal solution is the matrix

X = (xl) . It is also the optimal transportation
1 Jmxn

plan for the quantity of goods to be transported
from the transmitting station i to the receiving
station j so that the total transportation cost is
minimized.

IV. CONCLUSIONS

The paper presents a method application
of the optimization problem for transceiver balance
transport problem. This further elucidates the two-
way intimate relationship between mathematics and
practice and the important role of mathematics in
practice. In the future, the author's follow-up
studies will carry out research on optimization for
the processes occurring in the engineering process.
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