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In this paper, the study of the dynami-
cal behavior of logistic map has been disused
with representing fractals graphics of map, the
logistic map depends on two parameters and
works in the complex plane, the map defined by
Sz 0,p)=az(1-2z)p, where z and a are complex
numbers, and p is a positive integers number,
the visualization method used in this work to
generate fractals of the map and to inspect the
relation between the value of p and the shape of
the map, this visualization analysis showed also
that, as the value of B increasing, as the number
of humps in the function also increasing, and it
demonstrate that is true also for the function’s
first iteration, f?(xy) =f(f(xy)) and the second
iteration, f3(xy)=f(f*(xy)), beside that, the
visualization technique showed that the number
of humps in that fractal is less than the ones in
the second iteration of the original function ,the
study of the critical points and their properties
of the logistic map also discussed it, where-
as finding the fixed point led to find the criti-
cal point of the function f, in addition, it haven
proven for the set of all points a€C and BEN,
the iteration function f(f(z) has an attractive
Jfixed points, and belongs to the region specified
by the disc |[1-B(a—1)|<1. Also, The discussion
of the Mandelbrot set of the function defined by
the f(f(z)) examined in complex plans using the
path principle, such that the path of the criti-
cal point z=z is restricted, finally, it has prov-
en that the Mandelbrot set f(z,a,p) contains all
the attractive fixed points and all the complex
numbers o in which a<(1/B+1) (1/8+1) and the
region containing the attractive fixed points for
f2(z,0,p) was identified

Keywords: fixed points; logistic map; qua-
dratic map; Mandelbrot set; Zoomer Xaos
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1. Introduction

Many researchers studied the Mandelbrot set in detail
because of the importance of the complex plan [1-3], in
editions to that, the accomplishment of this set as a new ap-
proach in the extraordinary complex set [4, 5]. The applica-
tion of Mandelbrot can be found in a variety of fields such as
coat line sample creation, terrain navigation of low altitude
flying, road potential placement, bridges, tunnels, and other
area management, transportation, and management [6]

The logistic map (sometimes considered as equivalent-
ly, recurrence relation [7] is an equation of the form az(1-z)®,
where a is a real number and B is a non-zero number. The lo-
gistic map is a quadratic polynomial from the recurrence re-
lation point of view, and a considered a good representation
of the unexpected and difficult behavior of basic dynamic
non-linear equations. In 1975 biologist Robert May [8] was
the first person who introduces this map in his work, in 1976
May gives a more detailed introduction about this map in [4]

0Lz(1—z)BM:{ce(C,ff(0)4»ooask—>oo}c,ze(C

Let’s note that the Mandelbrot set has the initial value
when z=0. Many researchers studied this set in detail be-
cause of the importance of the complex plan, [9] in editions
to that, the accomplishment of this set as a new approach in
the extraordinary complex set. Despite the studying of this
set being considered as closed from in mathematical point of
view [10, 11] it is still important to share knowledge among
the researchers’ society.

Chaos and nonlinear dynamics concepts are considered
highly important in engineering and mathematics as well
as physics. It is fairly said that linear systems nowadays can
be built completed theorem. This theorem is easy to under-
stand and study. Oppose to linear, which involve closed-form
solution, the most abstract and complicated phenomenon is
nonlinearity [12].

Because of the nature of the quadratic map, it is not
possible to construct a symbolic dynamical system unless
the map has an inverse; unfortunately, there is no symbolic
dynamical sequence since the Mandelbrot set is non-invert-
ible In [13, 14] the works of hyperbolic components ordered
have explained without finding the symbolic sequences, i.e.,




one cannot know more than the order of the Misiurewicz
points and the hyperbolic components of the Mandelbrot set
whatever it has been studied deeply.

In recent research’s work [13, 15] the representative of
the chaos paradigm was the Mandelbrot set, and by follow-
ing Devaney’s ideas [16], chaotic function f can be defined
as Let V be any set. The function f: V—V is said to be
chaotic on V if the following conditions are satisfied:

1. The function f is sensitive to the initial conditions.

2. There is a non-negative integer n in any non-empty set
Uand Win Vsuch that /n (U)NV=0 .

3. The periodic points of the function f are dense in the
set V.

Despite the extreme complexity of the chaos we are
dealing with, most of the time it is not random, because it
appropriates to a mathematical formula; hence this chaos is
deterministic.

The chaos of any phenomenon (physical or not) can be
reached in more than one different direction, the Myrberg-Fei-
genbaum direction, the intermittence direction, and the qua-
siperiodic direction [17, 18]. In this work the Myrberg-Feigen-
baum direction will be considered, the reason behind that is the
existence of this kind of direction in both, one dimension and
complex, quadratic maps, besides that the Mandelbrot set is a
good reparative of the complex quadratic map. For the one-di-
rection quadratic maps, the direction is simple and has a strong
order known as the period-doubling cascade [19, 20].

The real Mandelbrot function x,,=x>+c¢ can be used
to study the one-dimensional quadratic function, and this
idea is similar to using the Mandelbrot set to study the
complex case, this real Mandelbrot function represents the
intersection point of the one-dimensional real number line
with the Mandelbrot set, the value of the parameter ¢ lies
between —2 and 0.25. The multiplier of the real Mandel-
brot function has many different forms of points in orbit

h:‘d(ﬁ(x))/dx‘xzxﬁ/ of the fixed point, x, [21] used this

definition, in [22] the same miner defines complex map, but ¢
was defined for a wider range of values.

2. Literature review and problem statement

Many researchers studied the Mandelbrot set in detail
because of the importance of the complex plan [2], in addition
to that, the accomplishment of this set as a new approach in
the extraordinary complex set. Despite the studying of this
set being considered as closed from in mathematical point of
view [23] it is still important to share knowledge among the
researchers’ society.

Because of the nature of the quadratic map, it is not pos-
sible to construct a symbolic dynamical system unless the
map has an inverse; unfortunately, there is no symbolic dy-
namical sequence since the Mandelbrot set is non-invertible.
Hao and Zheng explained how ordering the hyperbolic com-
ponents works without finding the symbolic sequences [24],
i.e., one cannot know more than the order of the Misiurewicz
points and the hyperbolic components of the Mandelbrot
set whatever it has been studied deeply. The application of
fractal geometry can be noticed palpably in the software en-
gineering field. The first work of fractal appeared in Mandel-
brot’s paper in 1970, where the visualization of the function f
(2)=2z%+c s represented in the complex graph [13]. The graph
of the function is longitudinally symmetrical. He called it

fractions. His work is a compliment and development to the
Julia set in [18] it was found through the research that the
Julia set is very distinguished in artistic representation.

The Work of Mandelbrot has been developed and different
types of fractals have been created, in [14] for example, dif-
ferent types of the generalized Mandelbrot sets were studied.
In [25, 26] logarithmic, trigonometric, and logical functions
were used also, as well as exponential functions to generate
different kinds of fractals. In addition to that, it has been used
of quadrilateral functions with the bi-compound in [16] as
well as the tripartite complexes to generate fractals in [19].

The topic became more important when the fixed point
theory was studied by Rani et al. In [25], they used fixed
iterative techniques with fixed point property to work for
representative and generating fractals. The fractals with
advanced and superior properties were produced and their
properties were checked and tested as well. With all this
effort made by the authors, the fixed point theory turned out
to be a typical part of software engineering and mathematics
science.

Thus, because of the difficulty in the analysis of dynam-
ical behavior of logistic map parameters, especially when
the value of power B became very large [27], or when the
iterative techniques used to find the composition of the lo-
gistic map [28], However, all the previous approaches suffer
from complexity, sensitivity to any parameter changing,
Therefore, using these methods to analyse the behavioral
of Mandelbrot maps made it hard to study due to long
complex derivatives and onerous calculations, Therefore,
graphical-based methods are used in this work, to study the
one-dimensional quadratic function without going through
these difficulties. Moreover, the graphical analysis used to
show there is a relation between the power of the function
B and the number of humps in the function, and that is
true also for the function’s iteration. Also, let’s prove that
the logistic map has, non-zero attractive fixed points, and
belong to the region specified by the disc [1-B(a—1)|<1, the
definition of the Mandelbrot set given and the position of the
attractive point proven to be inside the Mandelbrot set and

o s((ﬁﬂ)(é“]) /B.

3. The aim and objectives of the study

The study aims to analyse the behavior of the logistic
map defined by f(z,0,B)=0z(1- Z)B

To achieve this goal the following objectives are accom-
plished:

— using the graphical technique to show the relation be-
tween the power of the function g and the number of humps
in the function, and demonstrate the same relation for func-
tion’s iteration;

— the theoretical methods have been used show that the
function f(z, o, B) defined by f(z, o, B) has fixed points, attrac-
tive, non-zero and belong to the disc ‘1 —B(o— 1‘ <1

— using the theoretical methods it is aimed to prove that
function f(z, a, B)=0z(1-2z"P), where 0oeC and B=0eN,
have an attractive point which belongs to set

M= {(xe(C and BeN:0(Z,)is boubded under f(z,0,B) },

and this Set contains all complex number a in which

|of<(B+ 1)(%”] /B



— theoretical methods have been used to prove that the
set of all points a€C such that the function f?(z,a) has fixed
points attractive and non-zero and belongs to the bounded
region.

4. Materials and methods

The behavior of the logistic map f(z, a, B)=0z(1-2z)? have
been investigated and explained, using the graphical tech-
nique and the theoretical methods, the following section ex-
plains the process used to achieve this goal. Basic definitions
and principles highlighted in which they used in to have the
results in this paper.

Definition 1 [29]. A one-dimensional dynamical system
is a pair (I, /) where fis a function f: I—I, and I is a subset of
R nearly permanently, the interval I will be a subinterval of
R, that contains the probability I=R.

Definition 2 [30]. Given xy€R the orbit of xy under f is
the set where

0(ay)={x £ (x0), /(%) /2 (%)},
where
S ()= 1 (f (%)),
I ()= /(2 (%)),
J"(x,)=fofofo...f(x,) (n-times composition).

For each neN..

Definitions 3 [31]. A point x” is said to be a fixed point of
the map for equilibrium point if f(x)=x".

Theorem 1 [32]: Suppose that if is differentiable at a fixed
point x.

If [/(x)|<1, then x is attractive (stable).

If |[/(x)[>1, then x is repelling (unstable).

If |[f(x)|=1, then x is attractive repelling or neither.

To analyse the dynamic behavior of the logistic function
The visualization methods have been used, specifically, the
real-time fractal Zoomer Xaos software used to represent the
fractals graphics of the logistic function [33], the values of a
taken randomly, while the value of B lies between 1 and 30,
when B under 10 the graph will seem like a maple leaf, but
when B exceeded 10 there is what is look like humps (Fig. 1)
appears on the outside cover of the leaf.

Fig. 1. The humps of the logistic function A2)=0.z(1—2)%, <10

When the value of B grows up the number of humps
also increases. In addition, the number of humps is directly

proportional to the value of B, and these numbers are always
less than or equal to the power of (1-2)P. Fig. 2 showed the
fractals of f(z) for different values of B.

Fig. 2. Graphical representation of {z)=az(1—2z)? for
different values of B: a — p=2; b — B=3; ¢ — p=5; d — B=9;
e— P=12; f— B=18; g — B=22; h— p=25; i — =30

Obviously from Fig. 2, the number of humps in the graph
increases as the power of (1-2) i.e. the B, increases.

Remark1 . The number of humps in the fractals of func-
tion az(1-z)” always less than or equal to p.



Itis very clear from Fig. 2 the above remark is true for the
logistic function az(1-z)P.

In the same way, wit is possible to represent the fractal
of the logistic function iteration, the value of the B taken so
that the software can achieve the graph, for this reason, the
beta value lies between 1 and 2 i.e.

1<p<2.

For B=1, the first iteration will be

)-esta=afi-ferzo-21) -
e

The fractal of the first iteration shows that the number of
humps is less than the ones in the second iteration

—cPr 2%
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f(f(f(Z)))=C*( a2 2w 2
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o[ 2 +2%¢7* 7 . @)
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Fig. 2, a, b represents (1) and (2) respectively, it is clear
that the last (b) one is more rounded, while Fig. 3, ¢, d below,

represent the same equations but with applying a 3d fitter
on them.

d

Fig. 3. Graphical representation of fractal: a — =1, Af(2));
b—B=1, AAR2))); c — B=1, AA2)) with 3d fitter; d — p=1,
AA(A(2))) with 3d fitter

To demonstrate, the relationship between the fixed point
and the critical point of the function f(z,a,8) and to deter-
mine when the fixed point is attractive, we need as a start
point, the fixed-point concepts, as follow, considering the
function

f(zaB)=0az(1-2)", (3)

where z and 0€C, BEN, The function f(z,a,B) is analytic and
differentiable, the roots of f'(z,a,p)=0 is the same as the
critical points of the function in (3), to find the fixed point
first it is necessary to find the critical point of the function f,
according to that

f(zoB)=a—(B+1)o 2" =0,

(B+1) 2 =1,
B_ 1
(B+1)’

1
(5]
2= -7 )
B+1
which is the critical point of f(z,a,8) while the Fixed points
of the function f(z,a,p)=z

oaz—o 2Pt —2z=0,
z(oc—oc zﬁ—l):O.
Either z=0 or azP=0—1

P =0-1,

o—1
P=——
o

( o- 1)1/ b
z=|—| .
o
So the fixed points for the function f(z,a,B) are z=0 and
i/
2((a=1)/ @)
And to prove it is attractive it should be achieved in the
following way, explained below

I'(zoB) <1, 4)
1/p
f’[((H) ,oc,B] <1. 5)
o
Form (2)
f(zoB)=z-a(p+1)2". (6)

To make fixed points in the equation (6), let’s obtain

f(0.a)=a,
/ ’((0‘;1)1/3,%[3}:2—(0(—1) (B+1).

And applying (4) and (5), there is
o<1, [t=B( a—1)/<1.

Theorem 2. The set of all points e C and BeN, such
that the function f(z,a,B) defined by the eq. (1) has fixed
points attractive and non-zero, belong to the region specified
by the disc [1-B(o—1|<1.

Proof.

Let f(z,0,B) be the function defined in the (1), the non-ze-
ro fixed points of the function f(z,a,B) is:

NG
z:(a—) , 0eC and Bz0eN
o



and be attractive if

=

Let w complex number and suppose that

=[1-B(a-1)|<1.

w= B(o-1),
‘1—w‘<1.

In a complex plan the function |[1-w]| considered a circle
that has a radius one and center (1,0) and passes in the origin
point. it is expressed by polar coordinate as r=2cos0, and
shown in Fig. 4, a.

But when w=poa—p then

¥

4

w
o=—+1.

That means, the value o represents the circumference of

the circle cantered [é+1),0] and radius 1, as shown

in Fig. 4, b. Finally, [1-B(o- 1)‘ <1 in complex
resent all values of aoeC and the non-zero Pe
represent the disk shown in Fig. 4, c.

Remark 2. The fixed point z=0 is an attractive point, and
that its path is the origin point, As shown in Fig. 4, d.

The discussion of the Mandelbrot set of the function
f(z,0,B) defined by (3) using the path principle as follow.

Definition 3. Let M is the Mandelbrot set of the function
(z,0,B), it is defined as a set of all complex number o.e C and
non-zero BeN, such that the path of the critical point z=z
is restricted and the set M as follows:

lan rep-

» which

¥y

4

1 2 X 1 1+1/B X
o= @ - 4= -
v \
a b
y ¥
4 4
1 X
<+ =
v \/
c d

Fig. 4. The representation in the complex plan of the function |[1—=w=r. @ — [1—wW|=1; b — |1—[3(0L—1)|=
¢ — 1=pla=1)|<1; d— |wl=1

1,
5



{oce(C andBeN:0(Z,) } f2(2,0(,[3):f(f(2,(x,[3))=
= i

- is boubded under /(z,0,B = oczz(1— zﬁ)(1 —a%Z (1— ZB)B).

where O(Z)) is symbolizes the path of the critical point. )P 1
Theorem 3. Let M be the Mandelbrot set for the function 2 [ (1 —J X
J(z,o,B)=az(1-z"B), o.eC and B#0eN,, then: B+1 B+1

1. The Points of attractive for f(z,a,8) belong to M.
2. The Set M contains all complex number o in which

o <(@+1)05") /. ﬁ
Proof. —[1—(1) )
Since B+1

S (zoB)=a—a(p+1)2", —lot

(552 o “|o

SO

1
Then 151[;16 function f(z,0,B) has critical points when <o (B+1)§+1 8 [ _(043)6](1)1/[3 i
Z:(1J B (B+1)p" B+1) J\B+1
B+1
The function f(z,0,8) has attractive points when o B ( op J[H
=|off 1— — <
2=0, |o/<1] ([3+1)%+1 P+
and aB V'
<|a|- B1+1a(ﬁ+ﬁij <.
(B+1)p

1-B(o—1 <1.

(oc -1)"
z=|—| ,
o
Using Mathematical induction, let’s assume the relation-
Then the critical points belong to the basin of attraction,  ship is true when k=n

and there exist integer number ne€Z", so that
1/
. 1
P , O
/ [(m 1) B)

1/B 1/ 1/B
1 o—1 1
lim /" | —| 0B [=| — o] —
s [(BH] “B] (a) - (BH)
And now for k=n+1

are bounded

<1. (7

o1 /B ” 1 % . 1 %
:(T) eM. f [(B-’-J ,a,B]:f f B+1J o0,z | =
1 %H B
Let aS(J , 1 5 1 5
1 I P N _ L -
P+ B =|of [(BH) o,z || 1-| f B+1] ,0,B =
1 1/B 1 /B 1 %
f[(w) ’(X’B}:O{LM) 1‘[(w)] - [y R
1 1 | () o) | () =0

Since |of < [([3-'_31)[5] from (2) then

n+l 1 %
() o)




So, the relationship is correct for all &, then
1

1

It [M)B’Q’B <1 for all &>1,

1)
=0|—
B+1
bounded = M contains all c101nplex numbers a and non-zero
(B+1)8"

BeN, such that |0£|S T .

Remark 3. Consider the function f(z,a)=a z(1-z), a.eC,

i (z0)= azz(i—z)[i—az(1_z)]:

=o’z—o’(1+0) 2" +z0°2* 0’2" ®)

Remark 4. The region that contains the function f(z,a)
can represent in the following graph.

Theorem 4. The set of all points a€C such that the func-
tion f2(z,a) is defined by (8) has fixed points attractive and
non-zero and belong to the region specified by shown in Fig. 5.

In the next theorem, let’s prove that the shape Fig. 5. is
the region that contains the function f2(z,a)).

Proof.

To find the fixed points of a function f?(z,a), it is possible
to do the following analysis

and p=1, then f2(z,(x)=z.
Y y
4 f
0 4 X 4 0 X
- <& -
a b

s

v

c

d

Fig. 5. The representation in the region which contains the function 72(z,a):

a— |1—m2|=1;b— |1—(w2—4)|=1; c— ‘5—(06—1)2‘<1; d—

5-(a-1)]=1




(oc2 —1)z—oc2 (a+1)2* +20°2* — 0’2" = 0. 9)

And dividing the equation (3), (4) on z(z—a—1/a) cancel
the effect of fixed points and a function f(z,a), for values z=0
and z=a0—1/a, let’s obtain:

o’z —o(a+1)z+(a+1)=0. (10)

And by solving the (10), let’s obtain two fixed points for
a function f2(z,a)

_(oc+1)i\/0c2—zoc—3

2= o - (1

The two fixed points z; and z, are attractive if it is

/' (z0) /' (2,500 <1, which will lead to

o (1-22,)0” (1-22, )| < 1. (12)
Compensation for z; and z5 in (11), let’s obtain
[1-o”+2a+3<1,

‘5—(0(—1)2 <1.

Let w be a complex number, and suppose that

w=0-1,

‘5 - wz‘ <1,

(0" - )| <1.

From Theorem (1) (B=1), it is found that the shape con-
tains all the points w represent all the points inside the disk
circumference equation

r=2cos0,

w=(2 cos6,0),

2 2

w =(4 cos 6,26),

using trigonometric relationship 6=1+cos260, let’s obtain

©0* =(2+2¢0s26,20),
0’ =(2+2¢0s6,0).
In complex plane
1-w’|=1
it is cardioid, shown in Fig. 5, refers to (10) then
[1=(w0 - 4)|=1.
It is cardioid shown in Fig. 5, b, but

a=w+1,
then

‘5—(0(—1)2

=1,

it’s cardioid shown in Fig. 5, c.

5. Results of analyzing the dynamic behavior of the
logistic function

5. 1. The graphical technique

Using graphical method the behavior of the logistic map
[(z,0,B)=0z(1-2)P have been investigated to show the rela-
tion between the power of the function B and the number of
humps in the function, let’s use the real-time fractal Zoomer
Xaos software to represent the function and deduce the pos-
itive relationship between the value of the power p and the
number of humps in function and Fig. 2 demonstrate this
relation for the function’s iteration and showed the fractals
of f(2) for different values of B.

The iteration of this function inherits the same proper-
ties, Fig. 3 represent the fractal of the logistic function itera-
tion, and deduced that as the value of the B became big as the
number of haps increased, in addition to that the number of
humps in a fractal of the first iteration is less than the ones
in the second iteration.

5. 2. Fractal of the logistic function iteration
Fractal of logistic Map was proved to have fixed attractive
point, as shown in Theorem 2, the function can be defined by:

)=t o209 -

=(—cs)z/‘ +(2*03)23 +(—63 —62)22 +c’z.

In addition, this attractive is non zero and belong to the
disc \1—[.’)(&—1 <1. Besides that, The fixed point is attrac-
tive when z=0, and its path crosse the origin point, As shown
in Fig. 4.

3. 3. M Set relationship

The relationship between the logistic Map and the at-
tractive point was Theoretically investigated considering M
set, whereby the logistic f(z,a,8)=2(1-zB), (a€C and B£0€N),
has an attractive point belongs to M={a€C and BEN: and
the O(Zy) is bounded under f(z,a,B)}. However, the set M
contains all complex number a in which |a/<(p+1){1/F*D) /8,

5. 4. f%(z,0) function

The set of all points a€C in the function f?(z,0) has an
attractive fixed point and non-zero belonged to the region
shown in Fig. 5 the region is specified as M={a€C and BEN:
and the O(Z,) is bounded under f(z,a,B)} and the set M con-
tains all complex number a in which |a[<(B+1)((1/B+1))/p.

6. Discussion of the research results of logistic function
analysis and its behavior

To analyse the behavior of the logistic function (3), first,
let’s use the visualization technique to find the relation be-
tween the graphical shape of the function and the number of
humps that appear from represented the one-dimensional lo-
gistic map using the real-time fractal Zoomer Xaos software.
The fractal of the first and second iteration in (1) and (2)
was tested by the same technique to know the possibilities of
knowing more information about these equations.

Fig. 2 demonstrate this relation for the function’s iteration
and showed that as B increased as the number of humps also
increase that because of the nature of the logistics function
since the power of the function depends on B value, i.e. the



degree of the function became high when the power increases
that caused the humps to increase also. The iteration of this
logistic function inherits the same properties.

Next, the theoretical technique has been used. Theorem 2
examines the fixed point of fractal of the logistic in (2), In addi-
tion, let’s determine the area in which this attractive fixed point
belongs and the direction of its path. Fig. 4. Showed that the at-
tractive point of the fractal of the logistic in (2) is non-zero and
belong to the disc |1—B(o—1|<1. Besides that, The fixed point
is attractive when z=0, and its path crosse the origin point.

Theorem 3. The relationship between the logistic Map
and the attractive point was theoretically investigated con-
sidering the M set. In addition, The set of all points a€C in the
function /2(z,a) in which has a non-zero attractive fixed point
was studied to find the relation between a.and f. In theorem 3
let’s prove that the logistic f(z,a,B)=z(1-2p), has an attractive
point belongs to M={aeC and BEN: and the O(Z) is bounded
under f(z,a,8)}. However, the Set M contains all complex num-
ber a in which |a|<(B+1)((1/p+1))/p.

Theorem 4 proved that the set of all points a€C such that
the function f2(z,0) is defined by (8) has fixed points attractive
and non-zero and belong to the region specified by shown in
Fig. 5. In this figure the region showed that it contains the at-
tractive fixed point of the function f?(z,a) and these points are
non-zero, belonged to in the region is specified as M={a€C and
BEN: and the O(Zy) is bounded under f(z,0,8)} and the Set M
contains all complex number a in which |a|<(B+1)((1/B+1))/B.

Now, let’s compare our results of the works in [27,29]
and let’s find that easy and direct since it depends on visu-
alization technique and gives a quick judge on the function
whiteout need to go the derivative direction.

The limitation of the proposed approach is that the when
of B increases and became greater than 5.

In this research, we did not study the Logistic Map with
Two-Parameters in the complex plane to understand the
dynamical behavior of this function.

In future work, we can study the Logistic Map with
Two-Parameters in the complex plane and analysis the dy-
namical behavior of this function using graphical and the-
oretical techniques, and see how to find the fixed point and
attractive point for it.

7. Conclusions

1. Using the graphical method, it showed that, the
positive relationship between the value of the power B and
the number of humps in function, such that the number of
humps in the graph increases as the power of (1-z) increases.
This positive relation is also true for the function’s iteration,
where the fractals of f(z) have been tested for different
values of B. and it is proven that the iteration of the logistic
function inherits the same properties of the original function
as shown in Fig. 3. In addition to that, let’s manifest the
number of humps in the fractal of the first iteration is less
than the ones in the second iteration.

2. In the theoretical direction the fixed point of the lo-
gistic map and attractive property of the function have been
demonstrated, it is proved that the fixed point is non-zero
and belongs inside the disc |1-B(a—1|<1, which crosses the
origin point as shown in Fig. 4.

3. Also, the relationship between the logistic map and
the attractive point was investigated such that the position
of the attractive point lies inside the Mandelbrot set points,
and the value of |a|less than (B+1)"((1/B+1))/B.

4. Using theoretical methods it proven that the function
/2(z,0) belong to the region specified by the shape shown in
Fig. 5, and carry the same properties of the logistic function
i.e. it belongs to the region specified by the set M, and it is
possible to study the Logistic Map with Two-Parameters in
the complex plane to understand the dynamical behavior of
this function.
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