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The professional level of a modern management economist significantly
depends on the level of mathematical skills and the ability to use them in the
analysis of complex economic processes and decision-making. Modern
economics has absorbed a large number of mathematical disciplines. Today,
a mathematical model is coming to the forefront as a tool for researching and
forecasting economic phenomena. The use of mathematical modeling in
economics and management allows us to deepen quantitative economic
analysis and expand the scope of economic information.

Graph theory is studied as a part of the “Higher and Discrete Mathematics”
course for students of economic specialties. Graphs are unique mathematical
objects that can be used to solve mathematical, economic, and logical
problems, simplify and model physical and chemical processes and
phenomena, and make diagrams and charts. For example, we will discuss the
introduction of the Dijkstra algorithm to future economists. This algorithm
allows you to find the shortest path from one vertex of a graph to all other
vertices. In practice, this algorithm can help to determine the shortest path
between any two points under given conditions. The underlying principle
determines the choice of the locally best option at each step.

We are going to demonstrate the use of Dijkstra’s algorithm for the
standard problem of finding a minimum path:

A network of highways connecting the cities of a region is given. The
objective is to find the shortest distance from the regional center to each city
in the region, if you can only move along the roads.
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To solve such problems, calculations can be quite complex, and students
can use Maple to check their calculations. The graphical methods of Maple
allow you to build a graph diagram, which simplifies the process of visualizing
the process.

“wih{GraphTheory) :
€ := Graph({[[1.2).11).[[1.4). 12). [[1. 5). 20]. [[2.3). 15). [[2.5]. 16]. [[3.6]. 20]. [[4.5). 13]. [[5.6). 14]}) :

DrawGraph(C):

DykstrasAlgorithm(C. 1,2):

((1.2.11]

DijkstrasAlgorithm(C. 1.3):

[[1.2.3].26]
DijkstrasAlgorithm(C, 1.4):

[[1.4).12]
DijkstrasAlgorithm(C, 1,5);
[[1.5).20]
DijkstrasAlgorithm(C, 1.6);
[[1.5.6].34]

Fig. 1. An example of finding the minimal path using Maple SCM

This way, we show students the capabilities of Maple SCM, which
combines several advantages for use: a powerful programming language, a
program and document editor, the ability to use a dialog mode, a powerful
help system with many examples, a numerical and symbolic processor, a core
of algorithms and rules for converting mathematical expressions, a diagnostic
system, libraries of built-in and additional functions, third-party function
packages, and support for other programming languages. With Maple SCM,
you can perform numerical calculations, symbolic conversions, and
graphically display the results.

Bibliography
1.  Velychko, V.Y., Fedorenko, E.G., Soloviev, V.N. and
Dolins’ka, L.V., Creation of open educational resources during educational

244



Riga, the Republic of Latvia November 29-30, 2023

practice by means of cloud technologies. Ceur workshop proceedings, 2022,
Vol. 3085, pp. 278-289. https://ceur-ws.org/\VVol-3085/paper34.pdf
(Accessed 06 Oct 2023)

2.  Pymsnues A.O., 'etbman [LA., [lepxeBenibka M.A. Bukopucranus
CHUCTEM KOMIT FOTEPHOi anreOpu Uil po3B’si3yBaHHS EKOHOMIYHMX 3a/1ad.
Egexmusna EeKOHOMIKA. 2018. Ne 2. URL:
http://www.economy.nayka.com.ua/?0p=1&z=6923  (mara  3BCpHEHHI:
06.10.2023).

DOl https://doi.org/10.30525/978-9934-26-361-3-160

QUALITATIVE ANALYSIS OF THE SOLUTION
OF ONE PHYSICAL MODEL SWITCHING IN EXCEL

AKICHUIN AHAJII3 BUPIIIEHHS OJHIET ®I3UYHOI MOJIEJII
KOJIMBAHBb B EKCEJIb

Kolesnykov S.O. Koaecunkon C.O.

PhD, Associate Professor, K.Qh.-M.H., Ooyenm,
LLC “Technical university TOB «Texniunuii yHigepcumem
“Metinvest polytechnic”, «Meminsecm nonimexuikay,
Zaporizhzhia, Ukraine M. 3anopidxcocs, Vkpaina

Pogosyan A.V. Morocsin A.B.
student (group 184U-22-1), cmyoenm 2p. 18411-22-1,
LLC “Technical university TOB «Texniunuii ynigepcumem
“Metinvest polytechnic”, «Meminsecm nonimexuixay,
Zaporizhzhia, Ukraine M. 3anopixcocs, Vepaina

CyuacHi comiabHO-eKOHOMIYHI YMOBH PO3BUTKY BHIIO1 ITKOJIK B YKpaiHi
Ta CBITI BHMMararmoTh MiJABUINEHHS PIBHA JOCTYIIHOCTI CTYICHTIB 10
HaBYAJILHUX MarepiayiB NpH HaB4YaHHI. | 0cOONMBO IEPCIEKTUBHUM
HaTpsAMOM IIi€i poOOTH € PO3BUTOK Yy CTYAEHTIB TEXHIYHUX CHEHiaTbHOCTEH
YMiHb MaTEMaTHYHOTO MOJIENIOBAHHS Ta BHKOPHUCTaHHSA iH(pOpMAIiiHO-
komyHikaniitaux TexHoiorii (IKT) mis Bupimenas npodeciiiHux 3aBHaHsb.
OpauM i3 mUIAXiB peanizamii MbOro HampsMy € TpodeciiiHa opieHTarlis
¢izuko-MaTeMaTHIHUX AucHuIUTiH 1 BukopuctanHsa IKT mas maowyHoCTi Ta
JIOCTYITHOCTI MaTepiary mpH AUCTAHI[IHHOMY Ta 3MIIIIAHOMY THITaX HaBYaHHSI.
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