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Аннотация: В данной статье изучалось использование графиков при изучении 
двумерных дискретных динамических систем. Для двумерного квадратичного 
отражения свойства неподвижных точек, графического метода анализа, 
множества Юлиана, множества Мандельброта представлены численным и 
графическим методами.
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Suppose we have the two-dimensional mapping  
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From [3] we know that graphical analysis of  00 , yx  for  
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It is tame that 

21ccQ quadratic mapping maps the vertical interval to the horizontal interval 
and inversely.  Interval may be contract or extend.  This proves the following statement. 

Lemma. There are may be only one fixed point on one horizontal and one vertical line 
for  (1). 

Let the graph of  1,cyfx   tangents with the graph of  2,cxfy   externally and 

denote tangent point by  ba,  .  Then this point is fixed point for 
21ccQ . 

Definition 1.  The filled-in Julia set for quadratic operator  Qab  is  
     boundedisXQorbittheRXK n
n
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Then its boundary coincides with the Julia set: 
abab QQ KJ   

  Definition 2.  The basin of attraction point   pp yx ,  of quadratic operator  Qab is the set 

of points  yx,  such that     0,,  pp
n
ab

n
ab yxQyxQ  as n . 

Definition 3.  The Mandelbrot set  M
abQ for quadratic mapping  Qab is the set of points 

in  ba,  parameter plane, which the orbits of the all critical points are bounded.   

21ccQ quadratic mapping maps the rectangles to the rectangles, length and wide may be contract 
or extend. 

Theorem 1.  Graphical analysis shows that the points does not belong to rectangle with 
vertices  ba  ,  are tend to infinite.  The points belong to rectangle with vertices  ba  ,  
are tend to  ba, . It means the set all points belong to rectangle with vertices  ba  ,  is the 
filled Julia set for 

21ccQ . 

Theorem 2.  Orbits of every points by 










2
2

1
2

21 cxy
cyx

Q cc  in the Julia set, does 

not go out from the box 2
2
22,211 ccycccxc  .  

We denote the greater fixed point of  
21ccQ  by  ba,  then other fixed points.  
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When the bottoms of parabolas belong to rectangle with vertices  ba  ,  the Julia set is totally 

connected set and this rectangle. If one of parabola’s bottom does not belong to  ba  ,  
rectangle the Julia set changes from totally connected set

abbaabaandbab 2,2 2222  . Let the bottom of 22 bayx   is out 

from  ba  ,  rectangle ba 22  .  But the bottom of 22 abxy   belongs to  ba  ,  
rectangle in this case ab 22   Fig. 2. 
It is easy to find the coordinates of .,,, DDCC   

       abaDabaDabaCabaC 2,,2,,2,,2, 2222  .  If the bottom of 
22 abxy   belongs to ABCD  then the Julia set is consist of DCBAandABCD 

disconnected rectangles. DCBA   is the pre-image of ABCD . The orbit of every point in 
ABCD leaves in ABCD . 

 
The orbit of every point in DCBA   jumps to in ABCD at the first iteration. The set of points 
below CD   and above DC  go out from ABCD at one iteration and tend to infinity. The set of 
such all points which go out from ABCD at one iteration we denote by 1M ,   ABCDMQab 1 . 
Let the bottom of 22 abxy   is below CD .  Fig. 3.  It is tame by graphical analysis all 
point belong to yellow rectangles jump to green rectangle at one iteration and at second iteration 
go out from ABCD . The vertical ends of yellow rectangles do not go out from ABCD .   The 
set of such all points which go out from ABCD at two iterations we denote by 2M ,

  12 MMQab  . We continue such fashion the set of such all points which go out from ABCD at 
tree iterations we denote by 3M ,   23 MMQab  .  nM  is the set of such all points which go out 
from ABCD at n  iterations   1 nnab MMQ .  Are there any points left after we throw out all of 
these rectangles from ABCD ? 
The ends of rectangles and the fixed points, eventually fixed points, periodic points, eventually 
periodic points left in ABCD ? The set of all points left in ABCD forever is Cantor type set we 
denote in by   

  .\,
1






i

iMbyax
 

The 2/,2/ 22 baab   , ,022 24  babb 022 24  abaa   curves mean some 
boundaries of  Mandelbrot set. We know from [1]  
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        093222124093222124 33  babaabandbabaab  curves 
some boundaries of  Mandelbrot set. 

Theorem 3.  The closed set bounded with curves which graphics of following functions 
on b)(a,R 2   parameter space 
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coincides with the boundaries of the set of Mandelbrot for quadratic mapping  Qab .  

 
 


