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Abstract: In this article, in the study of two-dimensional quadratic reflection, graphic 

analysis and phase portrait are important tools for the study of dynamic systems, and the role 
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various comments and suggestions were presented in the article. 
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Introduction 

Graphical analysis involves presenting data graphically and then analyzing it. One of the 

simplest and most informative graphs possible is the line graph. A phase portrait is a graphical 

representation of how the quantities describing the state of the system (also called dynamic variables) 

are related to each other. This allows us to visualize the behavior of the system in time and space. 

From the point of view of mathematics, any dynamic system describes the movement of a 

point in space, which is a spatial trajectory. The study of phase portraits of real objects showed that 

this method can be used for comparative production of the stability of production processes. 

To build a phase portrait of the system, it is necessary to build a vector field of the directions of the 

system trajectories at each point of the x, y plane. This is a difficult task, so a qualitative approach is 

used. 

It should be noted that graphical analysis and phase portraits are only one of many tools used 

to study dynamical systems, and their application may vary depending on the specific system and 

problem. 

Results and Discussion 

The method of graphic analysis shows that |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 all points that do not belong to 

the rectangle tend to infinity, |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 all points belonging to a rectangle (𝑎, 𝑏) tends to the 

point. So |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 rectangle (𝑎, 𝑏) it is the pool of a fixed point. This fixed point is a 

hyperbolic fixed point because the left side is the attractor and the right side is the pusher. |𝑥| ≤

𝑎, |𝑦| ≤ 𝑏 by checking the proimage of a rectangle graphically, we find that it is inside itself, and 

from this we can draw a conclusion that the Julia set is connected. Now 𝑦 = 𝑥2 + 𝑐2 and 𝑥 = 𝑦2 + 𝑐1 

let's check the method of graphic analysis when the parabolas have two points in common. 

Intersection points of parabolas (𝑎, 𝑏) and (𝑎1, 𝑏1) let these points be 𝑄𝑐1𝑐2
 there will be fixed points 

for reflection. Conditionally (𝑎, 𝑏) we define the fixed point whose coordinates are the largest. In that 
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case 𝑦 = 𝑥2 + 𝑐2 and 𝑥 = 𝑦2 + 𝑐1 we can describe parabolas as follows. 

 

It can be seen from the graphic analysis method |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 all points that do not belong 

to a rectangle tend to infinity, and those that do (𝑎1, 𝑏1) tends to a fixed point. (𝑎, 𝑏) and the fixed 

point remains receding. 

 
Even from this case (𝑎1, 𝑏1) pool of a fixed point (𝑎, 𝑏) besides the point |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 

consists of all points belonging to a rectangle. The biggest fixed point (𝑎, 𝑏) we determined through 

this  
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{
𝑎 = 𝑏2 + 𝑐1

𝑏 = 𝑎2 + 𝑐2
⇒ {

𝑐1 = 𝑎 − 𝑏2

𝑐2 = 𝑏 − 𝑎2 

acceleration will look like this. 

𝑄𝑎𝑏 = {
𝑥 ′ = 𝑦2 + 𝑎 − 𝑏2

𝑦 ′ = 𝑥2 + 𝑏 − 𝑎2 

But (𝑎, 𝑏) it should be noted that the fixed point is the largest of the other fixed points. Analyzing the 

graph, it can be said that if the ends of the parabolas |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 julia set if it belongs to a 

rectangle |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 rectangle itself, otherwise something else will happen. Let the end of one 

of the parabolas |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 does not belong to a rectangle, in this case we will analyze the 

graph. For example 𝑥 = 𝑦2 + 𝑎 − 𝑏2 the tip of the parabola |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 does not belong to a 

rectangle, in that case |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 of a rectangle 𝐶𝐷 and below the straight line 𝐶 ′𝐷′ image of all 

points above the straight line 𝑄𝑎𝑏 from one iteration using reflection |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 lies outside the 

rectangle. |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 rectangle in one iteration |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 the set of all points reflected 

outside the rectangle 1M  let us define by this set is open at the top and bottom and closed at the right 

and left. C, C', D, D' are the coordinates of the points   

𝐶(−𝑎, √𝑏2 − 2𝑎), 𝐶 ′(−𝑎, −√𝑏2 − 2𝑎), 𝐷(𝑎, √𝑏2 − 2𝑎), 𝐷′(𝑎, −√𝑏2 − 2𝑎)  

 

 

 

 

 

 

 

 

 

If  𝑏 − 𝑎2 ≥ −𝑏 𝑎𝑛𝑑 𝑎 − 𝑏2 ≥ −𝑎 are the vertices of the parabolas  |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏    

belongs to a rectangle and the Julia set is one-joint, otherwise i.e. 𝑏 ≥
𝑎2

2
𝑎𝑛𝑑 𝑎 ≥ 𝑏2/2 and again 

accordingly  𝑎 − 𝑏2 ≥ √𝑏2 − 2𝑎 𝑎𝑛𝑑 𝑏 − 𝑎2 ≥ √𝑎2 − 2𝑏  only if the inequalities are satisfied, there 

are two non-one-joint Julia sums 𝐴𝐵𝐶𝐷 𝑎𝑛𝑑 𝐴′𝐵′𝐶 ′𝐷′   consists of rectangles.     This is the reason 

ABCD  all points of a quadrilateral are reflected to itself, and its proimages are two 

𝐴𝐵𝐶𝐷 𝑎𝑛𝑑 𝐴′𝐵′𝐶 ′𝐷′ will be in rectangles. 𝐴′𝐵′𝐶 ′𝐷′ all points of the rectangle    𝐴𝐵𝐶𝐷is reflected in 

the rectangle and the original image remains. So  𝐴′𝐵′𝐶 ′𝐷′  all points of the rectangle in one iteration   

𝐴𝐵𝐶𝐷 moves to a rectangle and stays there for all subsequent iterations.    Now  𝑏 ≥
𝑎2

2
 𝑜𝑟 𝑎 ≥

𝑏2

2
    

respectively with one of the defaults     𝑎 − 𝑏2 ≥ √𝑏2 − 2𝑎  𝑜𝑟 𝑏 − 𝑎2 ≥ √𝑎2 − 2𝑏 let's analyze 

graphically if one of the inequalities is not fulfilled.     

   𝑎 − 𝑏2 ≥ √𝑏2 − 2𝑎 we see the case where the inequalities are not satisfied, the second case 

is the same. So   𝑎 − 𝑏2 ≤ √𝑏2 − 2𝑎  𝑜𝑟 − 𝑎2 ≤ √𝑎2 − 2𝑏 ⇒  𝑏4 − 2𝑎𝑏2 + 2𝑏 ≤ 0, 𝑎4 − 2𝑎2𝑏 +
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2𝑎 ≤ 0 let it be. In that case, if we analyze the graph, inside the rectangles 𝐴𝐵𝐶𝐷 𝑎𝑛𝑑  𝐴′𝐵′𝐶 ′𝐷′ two 

rectangles painted in yellow in the picture are in one iteration 𝐶𝐶 ′𝐷𝐷′  is reflected inside the rectangle 

and in the second iteration |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 goes out of the rectangle and then tends to infinity, we 

|𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 in two iterations of the rectangle |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 the set of all points outside the 

rectangle М2 if we define it as 𝑄𝑎𝑏(𝑀2) ⊂ 𝑀1 will be.  

 
By graphical analysis, we find that the prototype of М2that is, the yellow rectangles, is the red 

rectangles in the four small pictures. The points inside these red rectangles are reflected to the yellow 

rectangle above in one iteration, to the green rectangle in the second iteration, and to the green 

rectangle in the third iteration. |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 goes out of the rectangle and then tends to infinity, 

we |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 to’g’ri to’rtburchakning uchta iteratsiyada |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 if we define as the 

set of all points that go outside the rectangle 𝑄𝑎𝑏(𝑀3) ⊂ 𝑀2 will be.  
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We continue this process infinitely and in n iterations |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 the set of all points reflected 

outside the rectangle М𝑛  if we define it as 𝑄𝑎𝑏(𝑀𝑛) ⊂ 𝑀𝑛−1. After doing this process a few times  

|𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 belongs to a rectangle 𝑄𝑎𝑏 the question arises whether there are any remaining points 

in this rectangle through reflection. The answer is yes, even if there are infinitely many points. For 

example |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 fixed points, periodic points, quasi-fixed and quasi-periodic points 

belonging to a rectangle, even if it is accelerated infinitely many times |𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏 remains a 

rectangle. The nature of this set of points is equivalent to the nature of the Cantor set. This is a 

collection of points 𝛬 if we define by . 

𝛬 = {|𝑥| ≤ 𝑎, |𝑦| ≤ 𝑏}\ ∑ 𝑀𝑖

∞

𝑖=1

 

Now 𝑏 ≥
𝑎2

2
 𝑎𝑛𝑑 𝑎 ≤

𝑏2

2
 and again 𝑏4 − 2𝑎𝑏2 + 2𝑏 ≤ 0, 𝑎4 − 2𝑎2𝑏 + 2𝑎 ≤ 0 let's talk about what 

the area bounded by curves means.  

 

 
If we see both in one coordinate system 
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and this from the bottom 4𝑎𝑏 = 1 if we limit ourselves to hyperbola  
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This gives us an approximate view of the Mandelbrot set we need. 

To sum up, modern fields such as exact sciences, information, mathematical economy, 

Internet and digitization are developing consistently in the world today. Of course, keeping up with 

the times, it is necessary to ensure the development of the above industries in our country in order to 

develop and improve our economy. Because with this, we not only contribute to the development of 

our country's economy, but also contribute to the well-being of the population and the peace of our 

country. Now you “JULIA and MANDELBROT sets for some two-dimensional quadratic 

reflections” once you have a better understanding of them, you have the opportunity to apply them in 

your economic activity. 

References 

[1] Devaney R. L. An Introduction to Chaotic Dynamical Systems. New York, (1989).  

[2] Ganikhodzhayev R.N., Narziyev N.B., Seytov Sh.J. Multi-dimensional case of the problem of 

Von Neumann- Ulam. Uzbek Mathematical Journal Vol. 3, Issue 1, 11-23 (2015).  

[3] Seytov Sh. J., Ganikhodzhayev R.N. The method of graphical analysis for some two 

dimensional dynamical systems. Bulletin of the Institute of Mathematics. Vol 2. Issue 4, 22-

26 (2020.) 

[4] Seytov, Sh.J., Narziyev, N.B., Eshniyozov, A.I., Nishonov, S.N. The algorithms for developing 

computer programs for the sets of Julia and Mandelbrot.  AIP Conference Proceedings 2023, 

2789, 050021. 

[5] Seytov, S.J., Eshniyozov, A.I., Narziyev, N.B. Bifurcation Diagram for Two Dimensional 

Logistic Mapping.  AIP Conference Proceedings, 2023, 2781, 020076. 

[6] Seytov, S.J., Nishonov, S.N., Narziyev, N.B. Dynamics of the Populations Depend on Previous 

Two Steps. AIP Conference Proceedings., 2023, 2781, 020071. 

[7] Seytov, S.J., Sayfullayev, B.Sh., Anorbayev, M.M. Separating a Finite System of Points from 

each Other in Real Euclidean Space. AIP Conference Proceedings., 2023, 2781, 020043. 

[8] Seytov, S.J., Eshmamatova, D.B. Discrete Dynamical Systems of Lotka–Volterra and Their 

Applications on the Modeling of the Biogen Cycle in Ecosystem. Lobachevskii Journal of 

https://journal.silkroad-science.com/index.php/ejheaa
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=58450027300
https://www.scopus.com/authid/detail.uri?authorId=58166343300
https://www.scopus.com/authid/detail.uri?authorId=58452125300
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=58166343300
https://www.scopus.com/authid/detail.uri?authorId=58450027300
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=58452125300
https://www.scopus.com/authid/detail.uri?authorId=58450027300
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=58453535300
https://www.scopus.com/authid/detail.uri?authorId=58452125200
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=57214791647


European Journal of Learning on History and Social Sciences Volume 1, Issue 6 | 2024 

 https://journal.silkroad-science.com/index.php/ejheaa  - 18 

 

 

Mathematics., 2023, 44(4), страницы 1471–1485. 

[9] Eshmamatova, D.B., Seytov, S.J., Narziev, N.B. Basins of Fixed Points for Composition of the 

Lotka–Volterra Mappings and Their Classification. Lobachevskii Journal of 

Mathematics., 2023, 44(2), страницы 558–569.  

[10] Ganikhodzhaev, R.N., Seytov, S.H.J. Coexistence chaotic behavior on the evolution of 

populations of the biological systems modeling by three dimensional quadratic mappings. 

Global and Stochastic Analysis., 2021, 8(3), страницы 41–45. 

[11] Ganikhodzhayev, R., Seytov, S. An analytical description of mandelbrot and Julia sets for some 

multi-dimensional cubic mappings. AIP Conference Proceedings., 2021, 2365, 050006. 

 

 

https://journal.silkroad-science.com/index.php/ejheaa
https://www.scopus.com/authid/detail.uri?authorId=57214791647
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=58450027300
https://www.scopus.com/authid/detail.uri?authorId=35098653200
https://www.scopus.com/authid/detail.uri?authorId=57226389935
https://www.scopus.com/authid/detail.uri?authorId=35098653200
https://www.scopus.com/authid/detail.uri?authorId=57226389935

