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Abstract— This work finds a link between the two important mathematical topics: fractal and chaos theory. From this link we
generate a fractal model of flower. Fractal processes and chaotic systems were widely studied in many areas of research. The numerical
simulations are presented to illustrate the effectiveness of the theory using C++.

Index Terms—Fractal theory, multiplication process, separation process, duplication process, chaos theory.

I. INTRODUCTION

In the literature, we found many scientists who proposed
dynamical systems based on chaotic attractors and explored
them in many applications. This paper presents a new fractal
behavior or fractal flower chaotic system based on Julia’s
fractal process, chaotic attractors, and recurrent equation
system.

II. MATHEMATICAL FORMULATION

In this section, we introduce the mathematical formulation
and method to obtain the novel system using the combination
between two chaotic attractors, fractal process of Julia and
the recurrent equation system.

This approach generates a form of fractal flower.

The chaotic attractor is equivalent to the system described
as follows:

Let S denote the 2-sphere in R 3 ,

S={(x,y,2) €R® X2+ 1yl +[z] 2 = 1}

x = cos(y) cos(¢)
y = cos(y) sin(¢)
z = sin(y)
1)
With y = 01t; ¢ = 0at;
We elaborate from the previous equation the following

recurrent System:
Xng1 = UXp — VY + .Bz—n(yxn - A)’n)
xF+vh
Yns1 = HXn — VYn + B__zn_ (Axy +¥Y)
xF+yh

Zny1 = 202y — Zp_g

O]
witha?+B2=1,y2+A2=1; p=0ayand v = oA
We modify the condition of a 2+ B2=1by a2+ p? = 1.
We combine the system 2 with the Lorenz system. The
latter has become one of the paradigms in the research of

chaos, and it is described by yi, y» and ys which are the
system states whose constant parameters are o, p and f3.

yi=0(y; —y1)
M1q 3= py1—y2 —V1)3
5= (112 — Bya)
©)
Then we treat the last value of Lorenz with the following
system:

z1=0(y, — 1)
M2y Zo= py, — ¥, — Y1V3
23= (1Y, — BY3) (4)

After that, we apply the Julia process on cascades on the
difference states of M1 and M2.
(xg:¥g) = POP(yy — 71, ¥, — 75)
The simulation result shows a new fractal flower see figure
1.

Fig 1: Fractal flower

A. Simulation of multiplication process

Figure 2 shows some results of applying the multiplication
process on the fractal flower.

The number of leaves is doubled, for each following fractal
flower.
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Fig 2: Multiplication process applied on fractal flower.

The same methodologies of the multiplication processes
are applied in a chaotic attractor to generate more scrolls see

paper [5].
B. Simulation of separation process

Figure 3 shows the result of applying the separation
process on fractal flower. Figure 3(b) shows two similar

flowers. Each one has different scales of leaves, and the
number of leaves is divided by two.

(a) Fractal flower with 16 leaves

(b) Two fractal flowers with 8 leaves
Fig 3: Separation process applied on fractal flower.
C. Simulation of duplication process

Figure 4 shows some results of applying the duplication
process on the fractal flower.

(a) Two fractal flowers

(b) Four fractal flowers
Fig 4: Duplication process

I1l. CONCLUSION

In this paper, we present the methodology of generation a
fractal form of flower. Some numerical simulation results are
provided to show the effectiveness of the theory proposed in
this work.
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