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Annotatsiya: Ushbu maqgolada ikki o’lchovli diskret dinamik sistemalarni
o rganishda grafiklardan foydalanish o’rganilgan. Ikki o’lchovli kvadratik akslantirish
uchun qo’zg’almas nugtalar, grafik tahlil usuli, Julia to’plami, Mandelbrot to’plami
xossalari sonli va grafik usulda keltirilgan.

Kalit so’zlar: Qo’zgalmas nuqta, davriy nugta, bifurkatsiya, Julia to’plami,
Mandelbrot to ’plami.

JABYXMEPHBIE ITUCKPETHBIE JTUHAMHUYECKHUE CUCTEMbI
I'PAONYECKAS UHTEPIIPETALIUA B OBYUYEHUU
Huwonoe Camam Huwosuu
Cmapwuii npenodasamens Tepme3cko2o 20Cy0apcmeeHH020 YHUgepcumema

Llasxkam Ceiiuoos
basoswiii ookmopanm Hayuonanvrozo ynusepcumema Y36exucmana

Aunomayus: B 0annou cmambve u3yuanoch UCNOIb3068aHUe cPpAduKos npu usyyeHuu
0BYMEPHBIX OUCKPEMHbIX OUHAMUYECKUX cucmem. [[isi 08yMepHO2O KEaOpamuyHo20
ompasicenus C80UCMEa HeNOOBUNCHBIX MOUYeK, Zpauueckoeo Memooa aHalu3d,
muoocecmea FOnuana, mnosicecmea Manoenvbpoma npeocmasieHvl YUCTEHHLIM U
epaghuyeckum memooamu.

Kniouesvle cnosa: menoosudicnas mouka, nepuoouyeckas mouka, oughyprayus,
Konnexyus J[cynuu, konnekyus Manoenvopoma.
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Annotation: this article examines the use of graphs in the study of two-dimensional
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Suppose we have the two-dimensional mapping
0 ‘{x’:f(yacl)
“ = f(x,c2)
x'=y+¢

From [3] we know that graphical analysis of (xo, y(,) for Q ac2 { yr — x2 +c,
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Fig. 1.

It is tame that O, . 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 x= f (y, cl) tangents with the graph of y = f (x,cz) externally and

denote tangent point by (a, b) . Then this point is fixed point for Q, . .
Definition 1. The filled-in Julia set for quadratic operator Q,, 1is

0, = {X eR? | the orbit {Q,Ez)(X)}:ZO is bounded}

Then its boundary coincides with the Julia set: J, 0, = oK, O

K

Definition 2. The basin of attraction point (x oY p) of quadratic operator Q,, is the set
of points (x,y) such that \Qa"b(x,y)— Q:h (xp,yJ —>0 as n>o.

Definition 3. The Mandelbrot set MQab for quadratic mapping Q,, is the set of points
in (a, b) parameter plane, which the orbits of the all critical points are bounded.
0. ., 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 (i‘ Cl,ib) are tend to infinite. The points belong to rectangle with vertices (i a,irb)

are tend to (a,b), It means the set all points belong to rectangle with vertices (i a,ib) is the
filled Julia set for O, . .

xX'=y*+¢

Theorem 2. Orbits of every points by chcz - in the Julia set, does

y =x"+c,
2
<x< - <y<
| SX< /cl Chs CH SYSCh +02.
We denote the greater fixed point of O, by (a,b) then other fixed points.

a=b"+c, ¢, =a-b’ x'=y’+a-b’
= =0,=1"," @)

b=a’+c, c,=b-a’

not go out from the box ¢
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connected set and this rectangle. If one of parabola’s bottom does not belong to (i a,ib)
rectangle the Julia set changes from totally connected set
b—a*2-b and a—-b>>—-a=>a’> <2b,b> <2a. Let the bottom of x=y*+a—b" is out
from (i a,ib) rectangle @® >2b. But the bottom of y=x>+b—a’ belongs to (i a,ib)
rectangle in this case b* <2a Fig. 2.

It is easy to find the coordinates of C,C',D,D".

C(— a,\b* —2a) C'(— a,—b? —Zal D(a,\/b2 —Za) D'(a,—\/b2 —Za) . If the bottom of
y=x>+b—a’ belongs to ABCD then the Julia set is consist of ABCD and A'B'C'D'
disconnected rectangles. 4'B'C'D' is the pre-image of ABCD . The orbit of every point in
ABCD leaves in ABCD .

B(-a.b) ) Ala.b) R\ :
e
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Ala=b)  p(a-b) Afa-b)
Fig. 2. Fig. 3.
The orbit of every point in A'B'C'D' jumps to in ABCD at the first iteration. The set of points
below CD and above C'D’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 M,,0,, (M,)z ABCD .
Let the bottom of y =x* +b—a’ 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 M, ,
0.,(M,)c M,. We continue such fashion the set of such all points which go out from ABCD at
tree iterations we denote by M,,Q,,(M,)c M,. M, is the set of such all points which go out
from ABCD at n iterations Q,, (M \ ) c M,_,. 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 A

A:ﬂx|ﬁa,

NEI YA
i=l1

The b=a?/2 ,a=b*/2 , b*-2ab* +2b=0, a*—-2a’°h+2a=0 curves mean some
boundaries of Mandelbrot set. We know from [1]
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4ab+12(a+b)—2+/(2a +2b+3) +9=0 and 4ab+12(a+b)+2/(2a+2b+3) +9=0 curves

some boundaries of Mandelbrot set.
Theorem 3. The closed set bounded with curves which graphics of following functions

on R’ = (a,b) parameter space

a =2

3
(@) b=a’/2 anda=b"/2.(b) b= andazbzigz (c) 4ab=1

coincides with the boundaries of the set of Mandelbrot for quadratic mapping Q,, .
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