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Abstract. The article considers the interrelationship between monopoly 
and competition. Based on econophysics, competition originates monopoly 
and ensures progress by discovering it. For progress to occur, the volume 
of production/service must increase non-linearly over time. This is a 
necessary condition. Creating a competitive environment is a sufficient 
condition. Keywords: development, progress, monopoly, competition, 
production rate, duopoly. 

1  Introduction

Let us assume that the dependence of the volume of production (I) on time (t) is quasi-
linear: 

I ≈ bt              (1) 
 

Here, b is the proportionality coefficient, which indicates the amount of output produced 
per unit time. Obviously, when b 0, there is no production activity, that is, b=0, no output 
is produced. It can be considered that in a perfect monopoly environment, bm remains 
constant with respect to time (bm = const). 

In this case, there is production (figure 1, straight line aa), but no progress. For progress 
to occur, the amount of output produced per unit time must increase. In other words, b must 
also increase with time. It can be seen from the figure that the presence of a second similar 
firm (line bb) is essential to increase b. As objects interact with each other in Newton's law 
of gravity, the market Figure 1. Time dependence of the product / service in a competitive 
environment and stable technology. Here, bm is a pure monopoly, and br1 and br2 are the 
slope coefficients of an oligopoly environment. I UNEC EXPERT PAGE 6 in the 
environment, firms influence each other through competition. In other words, competition 
acts as a means of interaction of one firm on another in the market. Adam Smith's "invisible 
hand" here is the mutual influence of firms. In the case of such an imperfect monopoly, the 
dependence of I(t) is a broken line (1-2). As new similar firms appear at different times, the 
number of broken lines increases (1-2-3, etc.). In this case, an oligopoly environment is 
created. As a result of the geometric summation of I(t) dependencies, br increases as time 
increases ( br2>br1 ) and progress occurs. In Figure 1, straight lines aa, bb, and cc are 
parallel to each other, indicating the same technologies used by firms established at 
different times. It can be seen from the graph that as the number of firms producing 
products with the same technology increases, the competitive environment becomes more 
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perfect. Thus, when moving from a perfect monopoly environment (line aa) to an oligopoly 
environment (1-2-3 broken line), the system becomes complex, and the time dependence of 
its output characteristic becomes non-linear, as in complex systems. Moreover, the output 
characteristics of the system differ sharply from the output characteristics of individual 
firms. In an oligopoly environment, the increase in the amount of product produced per unit 
time (br ) can be expressed by the following formula for the sake of simplicity:  

 
br = bm +αt             (2) 

 
Here α- is a constant, and bm is the angle coefficient of a pure monopolist firm. If we 

consider the formula (2) in (1), we will see that I is non-linearly dependent on time. It can 
be assumed that even in an environment of constant technology and perfect competition 
(when the number of firms is large), the amount of output increases proportionally with the 
square of time and progress occurs. Although there is a need for education here, there is no 
need for science. It is enough that the number of firms is large and there is no artificial 
monopoly. Because, free competition is the driving force of the market economy. Most of 
the developing countries of the second world are developing by choosing this path. Another 
strong factor affecting the time dependence of the production product is technology. It is 
known that technology depends on science. The economy of science is a powerful factor 
that changes non-linearly over time. 

2 Materials and methods

A necessary and sufficient condition of progress. From what has been said, it can be 
concluded that for progress to occur, the volume of production/service must increase non-
linearly over time. This is a necessary condition. Creating a competitive environment is a 
sufficient condition. Progress can be achieved by purchasing technologies. It is possible to 
do without science here, but there is a great need for an inviolable antimonopoly law. Rapid 
development is also based on new technology. Technology can be developed by science, it 
is impossible to create technology without science. This is human saving. Unfortunately, 
this reality is not yet understood in the Islamic world In the article, the interaction between 
monopoly and competition was considered on the basis of econophysics. It has been shown 
that competition originates from monopoly and promotes progress by destroying it. In a 
fixed market, any scientific-technical innovation (discovery or invention) can temporarily 
bring a firm to the monopolistic level and, as a result, ensure the periodicity of the 
transition from monopoly to competition. Let us assume that the dependence of the volume 
of production (I) on time (t) is quasi-linear: 

 
I ≈ b t          

 
Here, b is the proportionality coefficient, which indicates the amount of output produced 

per unit time. Obviously, when b  0, there is no production activity, that is, b=0 no output 
is produced. It can be considered that in a perfect monopoly environment, bm remains 
constant with respect to time (bm=const). In this case, there is production (figure 1, straight 
line aa), but no progress. For progress to occur, the amount of output produced per unit time 
must increase. In other words, it is important that b increases over time.  

Here, bm is a pure monopoly, and br1 and br2 are the slope coefficients of an oligopoly 
environment. It can be seen from the figure that the operation of a second similar firm (line 
bb) is sufficient to ensure the increase of b. Just as objects affect each other in Newton's law 
of gravitation, firms in a market environment affect each other through competition. 
Competition acts as a means of mutual influence of one firm on another in the market. 
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Adam Smith's "invisible hand" here is the mutual influence of firms on each other. In the 
case of such an imperfect monopoly, the dependence of I(t) is a broken line (1-2). 

As new similar firms appear at different times, the number of broken lines increases (1-
2-3, etc.). In this case, an oligopoly environment is created [1]. As a result of the geometric 
summation of I (t) dependencies, br also increases with time and progress occurs. The fact 
that straight lines aa, bb and cc are parallel to each other in Figure 1 shows that the 
technologies used by firms established at different times are the same. It can be seen from 
the graph that as the number of firms producing products with the same technology 
increases, a competitive environment emerges and interaction between firms begins. 

Fig. 1. Time dependence of the product / service in a competitive environment and in the case of 
fixed technology. 

Thus, when moving from a perfect monopoly environment (a-a line) to an oligopoly 
environment, the system becomes complex, and the time dependence of its output 
characteristic becomes non-linear, as in complex systems. Moreover, the output 
characteristics of the system differ sharply from the output characteristics of individual 
firms [2]. 

For the sake of simplicity, the increase in the amount of output produced per unit time 
(br) in an oligopoly environment can be expressed by the following formula: 

 
br =  bm +α t    

 
Here, α is a constant, and bm is the angle coefficient of a pure monopolistic firm. If we 

consider the formula (2) in (1), we will see that I is non-linearly dependent on time. 
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Therefore, for progress to occur, the production output must increase with a non-linear 
law depending on time. The reason for this is the change in the market structure. 

Progress is the change of the production rate in a unit of time, and its unit is: 
 

output / time2; unit/hour2. 
 
It can be assumed that even in the environment of constant technology and perfect 

competition (when the number of firms is large), the amount of production will increase 
proportionally with the square of time and progress will occur. Although there is a need for 
education here, there is no need for science. It is enough that the number of firms is large 
and there is no monopoly. Because free competition is the driving force of the market 
economy. Most of the developing second world countries are developing in this way by 
choice. 

Another strong factor affecting the time dependence of the production product is 
technology. In the philosophical approach, technology is directing the laws of nature to the 
preparation of artificial objects [3]. Figure 2 shows the time dependence of the products of 
several companies that started operating with different technologies at different times. The 
graph shows that the company that started working later uses higher technology [4-22]. 

 

 
Fig. 2. Time dependence of output characteristics in different technology and competitive 
environments. 

To establish the relationship between the output characteristics of production and 
technology (T), let us assume that the change in db over time is expressed by the following 
formula: 

db/ dt ≈ β T              (3) 
 

Here, β -represents the correlation coefficient and T -represents the technology. It can 
be shown that in conditions of perfect competition (when the number of firms is large and 
the technologies are different), production depends on the third degree of time. In this case, 
the angle coefficient of each point of the I(t) curve depends on the square of the numerator: 

 
br ≈ k t2         (4) 

Here k is a constant. 

time
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Obviously, technology depends on science. Science is also a factor that changes the 
economy non-linearly over time, that is, it has a strong influence on progress. For this 
reason, the need for science is great here. For this reason, in developed countries, they 
spend a lot of money on science in order to create their own technologies. As technology 
changes under the influence of science, the complex relationship between them can be 
expressed as follows: 

 
dT = k2 E dt         (5) 

 
The subject who develops science is a scientist. Scientists are idea generators. From 

what has been said, it can also be concluded that the transition from monopoly to 
competition can be imagined as follows: As it can be seen, it is the period of transition from 
monopoly to competition, and after perfect competition, perfect monopoly begins again. 

A necessary and sufficient condition of progress (fig.3). 
 

 
Fig. 3. A necessary and sufficient condition of progress 

3 Result and discussion

It can be concluded that non-linear change of production / service over time is a necessary 
condition for progress to occur. For this, it is enough to create a competitive environment. 
Progress can be achieved by purchasing technologies. It is possible to do without science 
here, but there is a great need for an inviolable antimonopoly law. Rapid development is 
also based on new technology. Technology can be developed by science, and science can 
be developed by scientists. Therefore, scientists are at the center of development, and this is 
a human economy. Unfortunately, this thought is a truth that has not yet been realized in the 
Islamic world. Thousands of years ago, the genius Nizami correctly pointed out the path to 
progress by saying: "The power is in knowledge, otherwise no one can dominate anyone." 

References

1. Yu, Z., Farooq, U., Shukurullaevich, N. K., Alam, M. M., Dai, J. (2024). Resources 
Policy, 91, 104862. 

2. Andryakov, A. A., Egamberdievich, S. S., Sattorivich, R. O., Rustamovna, A. M., 
Xojimuratovna, A. D. (2019). Ways of Improving Marketing Communications. In 2019 
International Conference on Information Science and Communications Technologies 
(ICISCT) (pp. 1-5). IEEE. 

3. Iminova, N., Sindarov, S. (2019). International Journal of Innovative Technology and 
Exploring Engineering, 8(8), 1065-1070. 

4. Egamberdievich, S.S., Sattorivich, R.O., Amrillojonovich, R.U., Rustamovna, A.M. 
(2019). Smart School In Uzbekistan. In 2019 International Conference on Information 
Science and Communications Technologies (ICISCT) (pp. 1-5). IEEE. 

 
 
 
 
 

Perfect 
Monopoly 

 

Imperfect 
Monopoly 

 

Oligopoly 

 

Free 
competition 

Not perfect 
competition 

 

Perfect 
Monopoly 

 

5

E3S Web of Conferences 538, 05011 (2024)	 https://doi.org/10.1051/e3sconf/202453805011
IPFA 2024

RETRACTED



5. Jabborova, D., Mamurova, D., Umurova, K.K., Ulasheva, U., Djalolova, S.X., 
Khurramov, A. (2024). E3S Web of Conferences 491,  01002 

6. Chandramowleeswaran, G., Alzubaidi, L.H., Liz, A.S., Khare, N., Khurramov, A., 
Baswaraju, S. (2023). Design Of Financing Strategy Model of Financial Management 
Based on Data Mining Technology. In 2023 Second International Conference On 
Smart Technologies For Smart Nation (SmartTechCon) (pp. 1179-1183). IEEE. 

7. Uralovich, K. S., Toshmamatovich, T. U., et.al., (2023). Caspian Journal of 
Environmental Sciences, 21(4), 965-975. 

8. Xidirberdiyevich, A.E., Ilkhomovich, S.E., Azizbek, K., Dostonbek, R. (2020). Journal 
of Advanced Research in Dynamical and Control Systems, 12(S6), 719-725. 

9. Hasanov, A.S., Burkhanov, A.U., Usmonov, B., Khajimuratov, N.S., qizi Khurramova, 
M.M. (2024). The role of sudden variance shifts in predicting volatility in bioenergy 
crop markets under structural breaks. Energy, 130535. 

10. Xu, P., Adebayo, T.S., Khan, K.A., Özkan, O., Shukurullaevich, N.K. (2024). Journal 
of Cleaner Production, 440, 140855. 

11. Liu, K., Mahmoud, H.A., Liu, L., Halteh, K., Arnone, G., Shukurullaevich, N.K., 
Alzoubi, H.M. (2024). Resources Policy, 89, 104557. 

12. Sadiq, M., Paramaiah, C., Dong, Z., Nawaz, M. A., Shukurullaevich, N. K. (2024). 
Resources Policy, 88, 104494. 

13. Khajimuratov, N., Ismoilova, M., Sayfullayev, M. (2023). E3S Web of Conferences 
402, 08045 

14. Haro Altamirano, J. P., López Sampedro, S. E., Haro Velasteguí, C. V., Jácome 
Tamayo, S. P., Usmanovich, B. A., Sapaev, I. B.,  Dilafruz, J. (2024). Caspian Journal 
of Environmental Sciences, 22(1), 177-188. 

15. Vivar-Arrieta, M. A., Haro-Altamirano, J. P., Carrillo Barahona, W. E., López 
Sampedro, S. E., Usmanovich, B. A., Usmonov, B., Ulugbek Kizi, M. S. (2023). 
Caspian Journal of Environmental Sciences, 21(5), 1123-1134. 

16. Wang, W., Jiang, H., Shoukat, A., & Usmanovich, B. A. (2023). Environmental 
Science and Pollution Research, 30(49), 107624-107633. 

17. Petrenko, Y. S., Burkhanov, A. U., Bukalerova, L. A., Ustenko, V. S. (2023). Counter-
Cyclical Approach to Change Management in Banks for the Sustainable Development 
of the Financial System. Global Journal of Flexible Systems Management, 1-17. 

18. Mustapha, I., Vaicondam, Y., Jahanzeb, A., Usmanovich, B. A., Yusof, S. H. B. 
(2023). International Journal of Interactive Mobile Technologies, 17(22). 

19. Burkhanov, A. U., Kurbonbekova, M. T., Usmonov, B. (2023). SVAR model of factors 
affecting government securities interest of Uzbekistan. In ESG Management of the 
Development of the Green Economy in Central Asia (pp. 75-85). Cham: Springer 
International Publishing. 

20. Burkhanov, A. U., Tursunov, B., Uktamov, K., Usmonov, B. (2022). Econometric 
analysis of factors affecting economic stability of chemical industry enterprises in 
digital era: in case of uzbekistan. In Proceedings of the 6th international conference on 
future networks & distributed systems (pp. 484-490). 

21. Usmanovich Burkhanov, A., Mansur qizi Eshmamatova, M. (2021). The ways for 
improvement of investment strategy in the period of digital economy. In The 5th 
International Conference on Future Networks & Distributed Systems (pp. 655-662). 

22. Burkhanov, A., Bakhodirovna, B. D. (2021). Vlakna a Textil, 28(2), 9-21. 

6

E3S Web of Conferences 538, 05011 (2024)	 https://doi.org/10.1051/e3sconf/202453805011
IPFA 2024

RETRACTED




