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Abstract:  This paper deals with the selection and comparison of programs that students could use when preparing 

semester papers in the subject of Operational and Systems Analysis. The analysis consists of a comparison of work 

in selected software based on selected criteria, such as the availability of programs for students, the language in 

which the programs are written, the time spent on preparing individual assignments and the correctness of their 

results. The final part evaluates the benefits of the paper and the selection of the most suitable programs for 

individual types of tasks. 
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1 INTRODUCTION 

Linear programming is a mathematical method for 

solving problems that allows managers to make 

optimal decisions. Linear programming is a part of 

mathematical programming and therefore also of 

operational analysis, which deals with solving 

decision-making problems that involve determining 

the sizes of the implementation of processes that are 

or may be taking place in a given system [1-6]. It 

allows converting real processes into mathematical 

models and using a mathematical approach to 

subsequently solve them. In general, we can 

characterize these problems as having to determine 

the optimal value of a linear function on the set of 

solutions of a system of linear equations and 

inequalities. Many practical problems lead to 

problems of this type. A manufacturer produces 

several types of products. He has a certain amount of 

various means of production at his disposal, for 

example, raw materials, working time, wages, and 

production equipment. The manufacturer knows how 

much of the i-th means is necessary to produce one 

j-th product. He also knows what the profit is from 

selling a unit quantity of individual products. The task 
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is to design and plan production so that the 

manufacturer, with given capacities of means, 

produces exactly such quantities of goods that 

maximize profit. The quantity of chemical substances 

whose content in the required mixture interests us is 

given [7]. We also know the proportion of these 

chemical substances in the semi-finished products 

(raw materials) that we have available for preparing 

the given mixture. We know the minimum (or 

maximum) quantities of individual chemical 

substances that a unit quantity of the required mixture 

should contain. The prices for unit quantities of the 

given semi-finished products are also given. The task 

is to determine what quantities of the semi-finished 

products that we have available need to mix to obtain 

the required mixture at minimal cost. In the subject of 

Operations and Systems Analysis, students are 

introduced to the basic concepts of systems science 

and a systems approach to solving complex problems 

as part of their semester papers. Semester papers are 

focused on solving practical decision-making 

problems using mathematical models and methods 

within linear programming tasks. In the past, students 

used the WinQSB program for calculations and 

visualization of results, which is no longer supported. 

The program was available only in the computer labs 

of the Department of Industrial Engineering. This 

often resulted in time-consuming work on 

assignments during exercises. Therefore, we decided 

to look for free programs that are available to students 

at any time as a replacement [8-10]. The programs are 

differentiated, meaning that we use different 

programs for different types of tasks. They are all 

freely available, which results in certain necessary 

requirements, such as the need for registration or the 

need to use a certain time-limited trial version, which 

is free. The individual software programs are divided 

into three groups according to the type of tasks for 

which they are intended, namely the solution of 

Linear Programming 1 tasks, network graph tasks 

and the associated creation of Gantt charts.  

 

Fig. 1. Analyzed programs 

More detailed analyses of the work in individual 

programs are included in point 3. The main 

comparison criteria (Fig. 1) include the correctness of 

the results, the availability of the software, the 

working environment, and the possibilities of saving 

and exporting the results. Programs for network graph 

tasks are intended for a sample display of pre-

calculated results using software. The output of the 

analyzed programs is therefore a finished network 

graph or Gantt chart [11-13]. 

2 PROGRAM ATOZMATH 

The software is freely available without the need to 

download or install. It is shown in Fig. 2. To work in 

it, registration or entering personal data is not 

required. The program is in English. Working in it is 

slightly difficult, some explanation is needed. The 

program allows changing the sign of the objective 

function. This means that it can also calculate tasks on 

the optimal mixture and optimal cutting plan. After 

entering the structural conditions and the objective 

function, we work out the results using the Find 

button. 

 

Fig. 2. Program AtoZmath [6] 

The results are displayed in three steps, each of which 

requires confirmation and a 15-second wait. The 

website interface also offers a number of unwanted 

advertisements, which do not affect the functionality, 

only the aesthetics. The program offers several 

methods of calculating Simplex algorithms, which can 

be seen in Fig. 3. 

The results from program AtoZmath are shown in 

Fig. 4. 

We will reach the result of the graphical solution after 

the third step and a short time interval. When 
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changing the parameters of the variable display, we 

must also go through all three steps of displaying the 

results again. The resulting solution is shown in 

Fig. 5. 

 

Fig. 3. Calculation methods [6] 

 

Fig. 4. The first version of AtoZmath results [6] 

 

Fig. 5. Graphical solution of AtoZmath 

3 CONCLUSION 

I will evaluate the work in individual programs 

according to the following criteria correctness of 

results and output, language, length of work 

availability of programs, advantages and 

disadvantages. 

The correctness of the result is the most important for 

the assignment. All the programs I compared offered 

the correct result, so I will focus on the output of the 

results. This means whether the results are clear and 

whether they can be used in semester papers without 

modification. The length of the work represents the 

time spent in a given program. This criterion includes 

not only the length of work necessary to develop the 

assigned example, but also the time needed to 

understand and navigate the environment of the 

selected software. The criterion of program 

availability includes all the necessary steps that are 

necessary to be able to work in the program. Some 

programs are available anytime and anywhere for free 

and without registration, while others require 

registration or entering an email address. 

The programs being compared are freely available on 

the Internet without the need for registration or 

entering personal data. All four found the correct 

result, but Simplex Tode can only calculate tasks on 

the optimal production plan. Nevertheless, its great 

advantages are a simple working environment, Czech 

language and short time of work in it. All software 

generate results in the form of tables with the optimal 

solution. The AtoZmath program also offers a 

graphical method of solving tasks. Therefore, I 

recommend using the graphical solution for all three 

types of linear programming tasks using the AtoZmath 

program. For solving using the Simplex method, I 

choose the MathsTools software for all types of tasks 

and the Simplex Tode program for tasks on the 

optimal production plan. 

For assignments on network graphs, I recommend the 

Creately program. Working with it is very simple and 

fast. The creation of a network graph itself ideally 

takes half an hour and the resulting output can be 

easily exported directly into a semester paper. Using 

this software, we can create a sample network graph 

in a relatively short time. However, it should be added 

that registration and entering an email address are 

required to work with it. 

For creating Gantt charts, I definitely recommend the 

Tom's Planner program. The software is directly 

designed for creating Gantt charts, so it provides 

everything you need for their creation. Creating a 

chart is very easy and we also have the option of 

adding a number of other options, such as adding a 

description, creating a legend and highlighting the 

critical path. The result of the work is a clear Gantt 

chart that can be easily exported. 

On the other hand, I find the work in Easy Project to 

be lengthy and demanding. The software is mainly 

designed for working within broad corporate projects. 

Nevertheless, it can also be used for study purposes 
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and can create a satisfactory, but less clear Gantt 

chart. For both programs, it is necessary to register. 
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