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Abstract. Linear programming can apply to real-life problems. Simplex meth-
ods, one of the common methods can be used to calculate some math involved
problems in daily life, providing an accurate solution that is restrained by the
given information and data. In this paper, ideas of linear programming and sim-
plex methods are presented and explained. Most importantly, the goal is to find the
optimal solution using the simplex method. This paper shows the procedures of
applying linear program in a real-life problem. By using simplex methods, plug-
ging in the data into the computer, the optimal solution will appear eventually.
The significance of this paper is giving out specific steps using a linear program
to solve issues more accurately.
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1 Introduction

1.1 The Background of the Research

Linear programming is a useful method to solve a lot of problems in daily life. We try
to find the value of linear programming by exploring how it works. And therefore, make
sure it is a valid and valuable methods [11].

1.2 Finding the Most Beneficial Function

People often need to find the best solution in order to gain the greatest profit. An optimal
solution happens when a function reaches its extremity (maximum or minimum) [2].
Optimal solutions can be helpful when applies to real-life problems, for example, the
least amount of costs or the best amount of gain. Linear program is one of the methods
that can help people to find the most beneficial result [12].

1.3 Optimal Solutions Application

Optimal solutions are always an important factor that involves in daily life, in order to
apply linear programs, people need to be familiar to linear algebra. Linear algebra is
often presented in scientific studying and some engineering projects due to its ability to
create models for different phenomena [4] (Fig. 1).
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Fig. 1. Algorithm for two parameters

1.4 Matrix Functions

Matrix functions is an important part of linear algebra since it allows the operations
of vectors. Matrix is a rectangular array of factors presented in rows and columns [2].
Matrix has the ability to solve systems of linear equations and show graphs in graph
theory [2].

1.5 Functions of Linear Algebra in Statistics

Linear algebra is the mathematical calculation of data, it is the study of what Matrix
provides [3]. Linear Algebra has a close connection with statistics, for example, data
analysis strongly depending on the study of Linear Algebra [3]. While data might be
large, and is necessary to find a precise result, people often input functions into comput-
ers, rather than calculating by themselves. People can apply the use of linear programs
into real-world to solve many problems [5].

2 Functions of Linear Algrebra

2.1 What is the Linear Algebra?

Linear algebra is a combination of linear equations. Linear equations are normally lines
that are presented in a two-dimensional graph, through the x-axis and y-axis. A two-
dimensional matrix is created by rows and columns, and its function is sometimes given
by matrix [6].

A e R, (1)
This matrix means that (Fig. 2)

A = rank AT = dim of column A. 2)
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Fig. 2. Matrix

When matrix A € R"™*" appears, the equation Ax = b only has one result, which is
the rank of A = n. When matrix

A e R 3)

happens, the equation Ax = b will have 3 possible outputs. The equation will have some
possible solutions when b € Column A which means the rank of A = rank of (A, b); it
will have infinite solutions when b € Column A; and it will have no solution when rank of
a =rank of (A, b). A three-dimensional matrix happens when a two-dimensional matrix
combined, when created a stereoscopic function, which will create objects instead of
shapes [1].

2.2 How Does the Linear Programming Working?

Linear programming is the way that people can use it when they are trying to find
the optimized solution for mathematical problems [1]. Some common terms that are
used in Linear programming are decision variable, objective function, constraints, non-
negativity constraints, feasible solution, and optimal solution [7]. Decision variable refers
to numbers that are controlled by the decision-maker and will affect the solution of the
problem. Objective function refers to the desire of the solution, maximum or minimum
[10]. Constraints are the basic limits to the problem while non-negativity constraints
are limits that are required to be non-negative [7]. Feasible solution refers to all of
the possible solution that meets the requirements while optimal solution (best solution)
refers to the maximum or minimum result of the problem [7]. The procedure of figuring
out the optimal solution is, first, identify the decision variables; second, write out the
objective function; then, find the constraints and/or the non-negativity constraints [8].
Simplex method is one of the most popular ways to find the optimal solution. It has a
basic formulation (formula of simplex method 1) (Fig. 3)

minimize ¢! x

subject to Ax > b,

x>0
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Fig. 3. Simplex method for SNAR (artificial-free simplex algorithm based on the non-acute
constraint relaxation

3 Discussion

3.1 Functions of Simplex Method

It is created in order to find the optimal solution from extreme points. Simplex method
can be used not only with professional mathematical questions but can also be used in
daily life. Here is a project that provides an example in real life [13].

3.2 Real Life Example

In the project, the goal was to minimize the cost with enough nutrient intake. Economist
George J. Stigler created a document called “The Cost of Subsistence” in the 1940s,
trying to solve this diet problem. Since the document was written and calculated in the
1940s, the calculation methods were limited. Simplex method was used in this project
in order to find a more precise solution for the problem. First of all, decision variables
were identified, using the formulation for simplex method above. A refers to the nutrient
that every object contains per dollar, using a matrix of 77 or 80 objects and 9 nutrients);
b refers to the minimum nutrient that a person is needed (matrix of 9 containing 9
nutrients); and ¢ ' refers to the cost of the objects. Matrix A was founded on Stigler’s
paper, mentioning the nutrient value of foods in 1939 and 1944. I matrix was introduced
in order to get the canonical form of the linear program. After having all of the numbers
for each symbol in the matrix, we can start the final step to calculate the optimal solution
for the minimum nutrient that a person need. The final process was to plug all the data
and functions into the computer and receive a final result. Overall, the solution has shown
a cheaper need in finance to absorb enough nutrients for a male adult per day. Compared
to the calculation in the 1940s, this method provides a more efficient and convenient way



1024 J. Wang and J. Li

for people to calculate the specific data that they need. There were some disadvantages
to this problem for certain. For example, the disunity of nutrients needed for everyone
and the limitation of food. The calculation only presents an extreme situation that was
given by restrictive backgrounds [9].

4 Conclusion

By plugging in information into the computer with simplex method, the optimal solution
will show up with precise data. Linear programming can be applied to a lot of areas such
as financial management, simple income and expenditure. Moreover, it can be used for a
bigger image, for example, business investment and forecast, in order to help companies
obtaining higher profits under cost comparisons and rationalities. Linear programming
can also play an important role in scientific research. Before a project starts, it can be
used to create related models, which provide more information and help people become
more familiar with the contents in advance. Overall, it is significance and helpful to
apply linear programming in real life issues. In conclusion, the linear programming is
beneficial to the many fields. The paper try to verify it is feasible and valid by studying
its fundamental process. Show how does it work and after working what positive impact
will he have. The result of linear may be easily to find after we input code to computer
but sometimes there are some difference between the data and real life. So we will find
the influence factors which lead to a difference result in next step.
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