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Abstract

The study aimed to identify the requirement’s for the educational transformation towards a
knowledge economy in the Faculty of Arts at the University of Benghazi, in addition to
identifying whether there are statistically significant differences between the average estimates
of the faculty members in the Faculty of Arts at the University of Benghazi for the requirements
of the educational transformation towards a knowledge economy attributable to the two
variables of the study ( Gender, degree). It also aims to reveal the significance of the correlative
relationship between the requirements of the educational transformation towards a knowledge
economy in the Faculty of Arts at the University of Benghazi, from the point of view of its
faculty members and their professional experience. The study population consisted of all the
faculty members in the Faculty of Arts at the University of Benghazi during the academic year
2020-2021, and to achieve the objectives of the study, the two researchers used the
questionnaire after the paragraphs were collected from previous studies. Where the statistical
package for the social sciences (spss) was used, Physical requirements came first, followed by
educational policy requirements in second place, while research requirements came third. The
results also showed that there are no statistically significant differences in determining the
requirements for educational transformation among the faculty members in the Faculty of Arts
at the University of Benghazi due to the two variables (gender, academic degree), and the results
also demonstrated the existence of a positive and statistically significant correlation between
the requirements of educational transformation. Towards a knowledge economy in the Faculty
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Study summary

The study aimed to know the quality of job life in secondary education schools as well
as to know the level of organizational commitment in Benghazi from the point of view of
secondary education school teachers in Benghazi, as well as to know the statistically
significant relationship between the quality of job life in education schools

Secondary and organizational commitment of secondary education teachers in
Benghazi. The study population consisted of (20642) a sample of (150) male and female
teachers from secondary education schools in the city of Benghazi was selected. To collect the
study data, a questionnaire was used. To analyze the study data, some statistical methods were
used, such as arithmetic means and standard deviations. Quality of life in postgraduate
schools

In the city of Benghazi, from the teachers ’point of view, it was what, and that the level
of organizational commitment of the teachers of secondary education schools in Benghazi
from the point of view was above the average.

And what is to be organizational with male and female teachers

an introductio
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Research Summary
In the recent period, the world’s countries, especially the Arab countries, have witnessed
sharp and rapid events and changes. From revolutions to wars and suffering, the state of Libya
is considered one of those countries that have suffered from the scourge and tragedies of wars,
and since 2011 CE, the Libyan society has been suffering from security, political and
This has resulted in the spread of many crises and psychological trauma; .economic instability
Which is: It is the occurrence of psychological harm or harm that affects a person due to a
state of stress, and these crises and traumas are the main reason behind many psychological
As he did not prepare and learn the methods and ¢and social problems that afflict a person
methods to accept them and how to deal with them, the responses of people and their ability
to tolerate and accept these crises and shocks vary from person to person according to their
different fields, some of them have a negative impact on their lives, which is called post-
traumatic stress disorder, while others have a positive effect on their lives. This is called post-
traumatic growth. Which occurs as a result of a person experiencing a traumatic experience;
JAnd it leads to a positive development and growth of his personality
Given the importance of the topic of PTSD; The current research focuses onitas itis a
relatively recent topic in Arab studies, and due to the lack of research and studies on it in the
Libyan environment. This research is the first building block and the first research of its kind
- as far as the researcher knows -. Which dealt with the topic of post-traumatic growth in the
.Libyan environment
From this point; In her research, the researcher addressed this theoretical aspect only to the
topic of posttraumatic development, as she touched upon the concept of posttraumatic growth,
learning about the historical development of positive psychology, knowledge of the
dimensions of posttraumatic development, how post-traumatic growth occurs, and the factors
that are related Posttraumatic growth increases, with identification of areas of posttraumatic
growth, identification of the characteristics of individuals who develop post-traumatic growth,
knowledge of elements of post-traumatic growth and strategies of reinforcement, and
clarification of the relationship between PTSD and PTSD, and the research was concluded in
Its conclusion was by formulating a set of recommendations and proposals that emphasized
the importance of studying the topic of post-traumatic growth and the need to conduct various
.research and studies about it in the Libyan environment
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Abstract:

The assessment of the planned performance of the sports teams represents an important means of
determining the physical, skill, mental and psychological capabilities that the players need according
to the circumstances of the match to reduce the advantages of the competing teams and take
advantage of their weaknesses to achieve victory in the legal framework of the game, so this research
aims to assess the level of offensive tactical performance in basketball To guide this in setting specific
standards and levels required for training programs related to the planning aspects of Libyan teams in

basketball.

The descriptive approach was used in the research on a sample that included all recorded matches

for the final rounds of the Arab Basketball Championship 2018 and all matches recorded for the final
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rounds of the World Basketball Championship 2019, and a registration form was designed for the

purpose of assessing offensive and defensive plans, as the form included measuring several axes by

recording the repetition of all skills Offensive and defensive duties performed by the players during the

recorded matches for the final targeted rounds, whether with success or failure.

The results showed the superiority of foreign teams over Arab teams in offensive and defensive
planning performance in terms of the rate of success cases and the number of failures. The number
of successful attacks for each team as well as the total number of successful and failed defense cases
for Arab and foreign teams, therefore, the researchers recommend the need to adopt performance
analysis programs. For sports teams during matches, as it shows the total number of team attacks
and the rates of success and failure in offensive and defensive duties, with the need to conduct similar
research to analyze the kinematic performance of sports teams during matches in other sports activities

and events.
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Abstract
The researcher has conducted an analytical study examining team sport- injuries sustained
by the students of the College of Physical Education and Sport Science during practical
sessions. The study aims to explore the causes and types of sport- injuries and determine
which types of team sports account for the highest sport- injury rates.

Owing to the nature of this research, a descriptive research method has been adopted. Besides,
the study sample consists of

70 students who have received sports-injuries during the practical sessions. of team sport
modules in the College of Physical Education and Sport Science.

A questionnaire has been distributed, submitted, and statistically analyzed and processed.
Accordingly, the following research findings have been reached:

The causes of sport- injuries are as follows: inadequate
pre-match warm up period, poor fitness levels, poor playground conditions, inadequate
sports equipment, student mental and emotional health issues, rough play, and inadequate
lecture timetabling.

The types of sport- injuries sustained by the research subjects involve the following:
muscle tears, bruises, tendon ruptures, muscle spasms, disarticulation, dislocation, and
bone fracture.

e The team sports with the highest risk of injuries are as follows: football, handball,

basketball, and volleyball

The following recommendations are based on the above- mentioned research findings:

1.

2.
3.

o as

Allowing enough time, in order for the students to warm up properly in the beginning of
the practical sessions.

Enforcing team sport rules and prohibiting rough play.

Making sure that the sports equipment, tools, and playgrounds (e.g. football fields and
handball and volleyball courts) are in good condition and making them available to the
students.

Improving and increasing the students' fitness levels.

Taking care of the students' mental and emotional health.

Making sure the students wear proper team sport shoes.
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Abstract

A comparative study of growth of the evolution of activist for the children of pre-school in Libya
and Belarus

A summary of research: The research aims to identify the dynamic growth of children in the
kindergarten stage in Libya and Belarus <It has selected a sample research of children enrolled in
one of kindergartens in the city of Benghazi as well as the city of Minsk for the year 2009/2010
numbered 30 a child¢< It has been used in this study descriptive approach in the way the
surveyors« The researcher used a measure of motor development and is composed of tests throw
the ball soft consistency« running a distance of 20 meters« running inhibitions 20 meters« long
jump:« Partridge the man left< the man left Partridge on the right leg¢ partridge on the left leg:
Have resulted in the most important results of the existence of significant differences in motor
development between children of the Libyan and the Republic of Belarusian children <The
researcher used statistical treatment appropriate to find the resultsc The researcher recommends
the need to develop special programs and the development of kinetic and physical education in
kindergarten« for its active role in the development of our children's health and physical health.
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Research Summary

The hadith evidence came as arguments in different places of the account,
including what came as a witness to the story of the abnormal readings conveyed
by the companions and followers, the satisfaction of God on them, including what
came as a witness to the derivation and changes in the structure of the word,
including what came as a witness to the meanings, as one witness to the pattern
of the Arabic sentence. The value of the modern witness was highlighted in this
research; Ibn Jani relied on him to interpret vocabulary, analyse buildings and

clarify linguistic uses.
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Summary
The plot forms the main framework for the action,a line of development , and the plan of the
action through which the components of the drama are revealed. The event branching out from
the main event must cause a disturbance that disrupts the construction process, meaning that it
Is committed to the necessity of it is presence in the play, and it must be a positive momentum
towards growth and development , after undergoing selection , arrangement and development
from beginning to end . the plot is the form or structure in which the playwright formulates his
subject according to a logical perspective of causes and shops , and to maintain the circles of
communication , including linking each event with what preceded and followed it as well. Study

is an attempt to explore it is depth in the libyan play , and to explain the areas of beauty and

creativity in it .
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Abstract.
Let T be a periodic time scale. We study the following nonlinear neutral dynamic

equation with infinite delay

A

p t
x2(6) = —a(®)x°(t) + Z o (tx(t—g®)) + f (D(t,$)f (x(s)) + h(s))As,t € T
i=1 -

by using a fixed point theorem due to Krasnoselskii, we show that the nonlinear neutral
dynamic equation with an infinite delay has a periodic solution. In addition, through
utilizing the contraction mapping principle, we have shown that this periodic solution is

unique.

Key words: Fixed point, infinite delay, time scales, periodic solution.
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equation with infinite delay on a Time Scale.

1. Introduction

In recent decades, scientific researchers have been able to explore other avenues that help
to show the existence of solution of nonlinear neutral dynamic equation with infinite delay
such as fixed-point theory, Picard’s successive approximation and the non-expansive
operators technique. Fixed points has been revealed as a very effective and useful method
for the study of nonlinear neutral dynamic equation. Moreover, the fixed-point theory
establish conditions to which maps have solutions and applied in variety of fields and
mathematics. Recently, (Makhzoum, H. A and Elmansouri, R. A, 2018), studied the

existence of solutions for the nonlinear neutral dynamic equation with an infinite delay,

L x(t) = —a®x(®) + =30, 0 (t.x(t — g(®)) + [L Dt HF(x(s) + h(s)ds.  (1.0).

By the use of the Krasnoselskii's fixed-point theorem and proved the existence of periodic
solutions of Eq (1.1). Then they used the contraction mapping principle to show the

existence of a unique periodic solution of Eq (1.1).

In the present paper, we show the following the nonlinear neutral dynamic

equation with an infinite delay, for teT

XA(0) = —a(Ox7(©) + 52, & (6x(t - 90)) + [, DO (s) +hsds (1.2,

by assuming a(t) is a continuous real-valued function.Taking into consideration Q: R X
R->R,D:RXR->R,ftR->R, x:R—= R and h: R = R are continuous function,
and to ensure periodicity the following assumption has been made

a(t), g(t), D(t,x),Q(t,x)are periodic functions.
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We are interested to study the existence of periodic solutions of Eq (1.2) on the space

called Time scale. Time scale is a relatively new subject it has been presented by the
following definition a time scale T is a closed nonempty subset of R. The main point of this
space is unifying the theory of difference equations with that of differential equations. Let
0OeTandg: T — R,id — g: T — T is strictly increasing this leads that x(t — g(t))
is well-defined over T. The work is inspired and motivated by the works done by
(Ardjouni, A and Djoudi, A, 2016), for a wealth of reference material on the subject, we
refer to [3, 4, 5, 6, 7, 8] and [11], and the references in them.

To achieve the intended result we have to follow the requirements of Krasnoselskii’s
fixed point where the theory asks for z = Az + Bz yields z € M where M is a convex set
and Az is continuous and compact, Bz is a contraction. The methodology used in this paper
is transformed Eq (1.2) into an integral equation that allows us to create two mappings and
it is the condition of the fixed-point theorem of Krasnoselskii and this is done in lemma 3.2.
Afterward, we proved that Az is continuous and compact, Bz is a contraction. It helped us
to implement Krasnoselskii's theorem and to grant us to prove the existence of periodic
solutions. In the end, we show the uniqueness of the periodic solution by the use of the

contraction mapping principle.

This paper structured as follows. In Section 2, we present outlines some preliminary
background material to be used in the upcoming sections. In addition, some facts will
provide about the exponential function on a time scale well. The main result has been

presented in Section 3.
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equation with infinite delay on a Time Scale.

2. Preliminaries
This section focus to provide the significant notations related to concepts concerning the
calculus on time scales for dynamic equations mostly all definitions, lemmas, and theorems
can be found in (Bohner, M, and Peterson, A, 2001 and 2003). A time scale T is a closed
nonempty subset of R. For t € T the forward jump operator o, and the backward jump

operator p, respectively, are defined as

o) =inf{s€T:s >tland p(t) = sup{s € T: s < t}.

These operators allow elements in the time scale to be classified as follows. We say t is
I. right scattered if o (t) > t,

ii. rightdense if o (1) = ¢,

iii. left scattered if p (1) <1,

iv. leftdense if p (1) = t.

The graininess function u: T — [0, ), is defined by u (t) = o (t)-t and gives the distance
between an element and its successor. We set inf @ = sup T and sup @ = inf T. If T has a
left scattered maximum M, we define T* = T \ {M}. Otherwise, we define T* = T. If T has

a right scattered minimum m, we define T, = T \ {m}. Otherwise, we define T, = T.
Lett € T* and let f: T — R. The delta derivative of f (t), denoted by f2 (t), is defined to

be the number (when it exists), with the property that, for each € > 0, there is a neighborhood
U of t such that

f(a(®) = f(s) = FADIo(®) = s]| < €la(®) — 5]

224




b e 2l amd) ... 4yl 44 dlas .. Haitham Makhzoum , Hanan Jalgaf , Aisha Imhemed

22021
foralls € U. If T =R then f2(t) = f' (t) is the usual derivative. If T = Z then f2(t) =

Af(t) = f(t+ 1) — f(¢t) is the forward difference of f at ¢.

A function f is right dense continuous (rd-continuous), f € C,4= Crq (T, R), if it is
continuous at every right dense point t € T and its left-hand limits exist at each left dense

pointt € T. function f : T — R is differentiable on T* provided f2(t) exists for all t € T*.

We are now able to state some properties of the delta-derivative of f. Note that f7(t) =

f (a()).

Theorem 2.1. [7]. Assume that f,g: T — R are differentiable at t € T* and let a be a
scalar.
i (f + @)% = fA(6) + g*(®).
i. (af)2(t) = af*(t).
iii. (fg)*(t) = fA()g(t) + f7 () g (D).
iv. (fg)2®) = f®)g*@®) + A1) g° (). (The product rules)
v. If g(t)g?(t) #0then

£\ _ FAOg®-F g5
(g) ®) = gg’®)y

The first two theorems deal with the composition of two functions. The first theorem is the

chain rule on time scales (Bohner, M, and Peterson, A, 2001: Theorem 1.93).
Theorem 2.2 (Chain Rule). Assume, v: T — R is strictly increasing and T:= v(T) is a time

scale.

Letw: T - R.If v2(¢t) and wl(v(t)) exist for t € T*, then (w o v)2 = (Wh o V)V,
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In the sequel, we will need to differentiate and integrate functions of the form
f(t—g(®) = fw(t)), where v(t) =t — g(t). The second theorem is the substitution
rule (Bohner, M, and Peterson, A, 2001: Theorem 1.98).

Theorem 2.3 (Substitution). Assume v: T — R is strictly increasing and T:= v(T) is a
time scale. If f: T — R is an rd-continuous function and v is differentiable with rd-

continuous derivative, then for a,b € T,

v(b)

b ~
[ rov@ac= | ¢ovhies

a v(a)

A function p : T — R is said to be regressive provided 1 + u(t)p(t) # 0 forall € T* .
The set of all regressive rd-continuous functions f : T — R is denoted by R while the set

R* is given by
Rt={feR:1+u®)f(t) >0 forallt €T}

Letp € R and u(t) # 0 for all t € T. The exponential function on T is defined by

t 1
ep(t,s) = exp (f @log(l + u(2)p(2)) Az> . (2.1)

It is well known that if p € R*, then e, (t, s) > 0 forall t € T. Also, the exponential function
y (t) = e,(t, s) is the solution to the initial value problem y* =p(t)y,y(s) = 1. Other

properties of the exponential function are given in the following lemma, (Bohner, M, and
Peterson, A, 2001: Theorem 2.36).
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Lemma 2.4. Letp,q € R. Then
i.eg(t,s) = 1lande,(t,t) =1,
ii. e, (0(£),5) = (1 + u(Op(D)ey (£, ),
Lo 10 _ ___p®
iii. o egp(t,s), where © p(t) = OEOR

. 1
1v. ep(t, S) = m = EGP(S, t) )

v.e,(t,s)ey(s,1) =e,(t,7) ,

. A _ _P®
Vi (ep(.,s)) eg(,s)

The notion of periodic time scales and the next two definitions are quoted from (Atici,
F.M etal, 1999) and ( Kaufmann, E.R and Raffoul, Y.N, 2006).

Definition 2.5. We say that a time scale T is periodic if there exists p > 0, such that, if
€T ,thent + p €T. For T # R, the smallest positive p with this property called the

period of the time scale.

Example 2.6. The following time scales are periodic.

1. T = Uj2_[2(i — 1)h, 2ih], h > 0 has period p = 2h.

2. T = hZ has period p = h.

3. T=R

4. T={t=k—q™k €z,m€ Ny}, where 0 < q <1 has periodp = 1.

Remark 2.7 ([11]). All periodic time scales are unbounded above and below.
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Definition 2.8. Let T # R be a periodic time scale with period p. We say that the function
f:T — R is periodic with period T if there exists a natural number n such that T =

np, f(t £ T) = f(t) forall t € Tand T is the smallest number such that f(t + T) = f(t).

If T = R, we say that f is periodic with period T > 0 if T is the smallest positive number
such that f(t £ T) = f(t) forall t € T.

Remark 2.9 ([11]). If T is a periodic time scale with period p, then
o(t £+ np) = a(t) + np.
Consequently, the graininess function u satisfies
u(t £np) = ot £np) — (t £np) =a(t) —t = u(t),
and so, is a periodic function with period p.

3. Existence of periodic solutions
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In this section, we will present the main result. The following conditions should be

assumed, Let C(T, R) be the space of all real-valued continuous functions on T.
Define
Hr = {peC(T,R): ot +T) = @(t)},whereT > 0; T € T,

then H; is a Banach space with the supremum norm

x|l = suplx(®)], t€0,TI.

If T # R, T = np for some n € N. By the notation [a, b] we mean

[a,b] = {teT:a <t <b)

unless otherwise specified. The intervals [a, b), (a, b], and (a, b)are defined similarly. For

alle T, leta(t) >0and a € R*, where a(t) is a continuous, and

a(t + T) = a(t),g(t+T)=gt),D(t+T,u+T)=D(tu) (3.1)

where id is the identity function on T. We also assume that Q (¢, x) and f (x) are continuous
and periodic in t and Lipschitz continuous in x. That is,

Q(t+T,x) =Q(t,x) (3.2)
and there are positive constants E, , E,, Esand E, such that

IlQi(tx) — Qe M| < Ellx —yll (3.3)
If(x) = fOI < Ezllx—yll , (3.4)
and, [ ID(t,w)| Au < E5, h(s) < E,, (3.5)
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Lemma 3.1. [11]. Let x€ H ;. Then ||x?|| exists and |[x7|| = ||x]|.

The following lemma allow us converting Eq (1.2) to an equivalent integral
equation,
Lemma 3.2. Suppose (3.1), (3.2) hold, if x € H; then x is a solution of Eq (1.2) if and
only if
x(0) =X, it x(t — g(®©) + (1 —ega(t,t = T)7!
x [,y —a@) X2, Q7 (ux(u — 9w))) ega(t, u)bu

+ ftt_T f_uoo (D (w, $)f (x(s)) + h(s)) As egq(t, u)Au].

Proof. Let x (t) € H; be a solution of Eq (1.2). By writing Eq (1.2) as
L4 t
2 = ) 0 (tx(t - g@))I* = —a®x(® + f [D(t,5)f (x(5)) + h(s)]As
i=1 -

Adding a (t) X_, Q° ((t, x(t — g(t))) to both sides of the last equation, we obtain

A

[x(t) - i Q (tx(t - g(t)))] -

—a@®[x°(®) — 3P, 07 (&, x(t — g(®©))]
—a(t) XP_, Q7 ((t,x(t — g(£)))
+ £ ID(t,)f (x(s)) + h(s)]As (3.6)

Multiply both sides of (3.6) by e, (t, 0)and then integrate fromt — T to t to get
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x@ - (6= 9@®))leatt.) - [x(c =)

p
=) @it = T2t =T = g(t = TI]ealt =T,0)

i=1

t

p
= —_ g , — a ’0 A
J | a( ) 0f (wx(u - g(w)) ealw, 0du
+j (D(u, s)f(x(s)) + h(s))As]e,(u, 0)Au

By dividing both sides of the above equation by e, (t, 0), and due to the fact that x(t) is a
periodic function of period T and using equations (3.1), (3.2), we arrive at

x(t) = z; Qit,x(t—g(®) + (1 —ega(t,t —T) L
x [y —a@) 22, 07 (wx(u — gw) ) ega(t, WA

t u
+ ft_Tf_m(D(u, s)f(x(s)) + h(g)) As eqq(t,w)Au]

We will introduce the state of Krasnoselskii's fixed-point theorem and apply this theorem
to prove the existence of a periodic solution

Theorem 3.3 (Krasnoselskii). Let Mbe a closed convex nonempty subset of a

Banach space (B, ||. || Suppose that A and B are two mappings from M into B such that
(i) x,y € M, implies Ax + By € M

(if) A is compact and continuous,

(iii) B is a contraction mapping.

Then there exists z € M withz = Az + Bz .
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For its proof, we refer the reader to (Smart, D.R, 1980). As the structure hypothesis of
theorem 3.3 states, there are two mappings, one is a contraction and the other is compact.

Therefore, we will define an operator as following« let P: H; — H such that,

PP = ) 00t~ gO)

+(1 —egalt,t — T))_1 [ftt_T —a(w) ¥i_, Q7 (u,fp(u - g(u))) eoa(t, s)Au

+ftt_T f_uoo (D(u, s)f((p(s)) + h(s)) As egy(t, s)Au].

By using the same steps in (Althubiti, S et al, 2013), we can prove that, (P¢)(x) is periodic
in t of period T.
Now by expressing equation (3.7) as
(Pe)(®) = (Bp)(@) + (Ap)(D);
where A and B are given by
(Bp)(t) = XTI, Qi(t, o (t — g())), (3.8)

and,
-1

) = (1-egat,t = 1)) " [, —e@ 2, 07 (w p(u— gw))) egalt,s)Au
+ [T (0@ (0(9) +h() ) 8s egq(ts)aul (3.9).

We are trying to achieve that (Be) (t) is contraction and (A¢) (t) is compact
this can be done by providing these two lemmas. Before introducing the lemmas we define

the following constants

-1
T = maxte[o'T] |(1 - ega(t, tT)) |,
V= | maqu[t—T,t] e@a(tr u)l) (310)
p = maxeeprila(t)|.
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Lemma 3.4. If A is defined by (3.9), then A is continuous and the image of A is contained

In a compact set.

Proof. We will start by proving A is continuous we define A as (3.9). Let ¢,y € H;, for a
givene > 0, take § = % with N = tT[pE; + E,E5], now for ||¢ — ¢|| < &, and by using
(3.3) into (3.5), we get

|4, — Ayl < TVT[pE; + EzEs]llo — Il < Nl — Il < N6 < e.

This shows that A is continuous. The second step is showing A is a compact set using
Ascoli-Arzela's theorem (DiBenedetto, E, and Debenedetto, E, 2002) which states that

forA c X, Aiscompact if and only if A is bounded, and equicontinuous.

Let Q = {p € H;:|lpll <Y}, where Y is any fixed positive constant, from (3.3) and (3.4)

we have,

2 p
Qo0 =) 106x) ~ Q6,0 +Qu(t,0)

< ¥a[10i(t x ) — Qi(t, 0)] + 1Q:(t, 0)1]
< E1llx|l + «,

where a=supefor) Xieq1Q:i(t, 0)].

In the same way,

If GOl = 1f(x) = f(O)| < Exl|x]|.

Taking into consideration, f(0) = 0. Let ¢,, € 2 where n is a positive integer with L =
wT[p(E,Y + a) + YE,E;+E,] where L > 0, Therefore,
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t

p
—aw > 07 (won(u - g)) egalt, )u

i=1

t u
+ ft_Tf_oo(D(u, S)f((pn(s)) + h(s)) As egq(t, s)Aull

40,1 = (1= ecattit =1) 1]

t

14
(1-eoatt—-1)) [ f ~a() > 07 (u.gn(u — 9W)) ega(t,5)0u

i=1

+ ft; J:I;(D(u, $)f (@n(s)) + h(s)) As egq(t, s)Mu]]

< maxieo,r]

< [ [pEllgall + @) + [* 1D, )f (0a(s)) + h(s)|As] Au

t
<t ft_T[p(Elll(Pn” 1 a) T E2E3”(Pn”+E4] du’
ST [p(Erllenll + @) + EzEsll@nll+E,]
< oT[p(E;Y + a) + YE,E3+E,] < L.

This is showing that A is bounded. To prove A is equicontinuous we need to find

(Ap,)2(t) and prove that it is uniformly bounded. Therefore, after derivative (3.9) with
using (3.3) - (3.5) we get,

(Apn) (t)=
—a(®A(pn)’ () = a® 52, 07 (& 0u(t = 9(©)) + [, (D& 5)f (@u(s)) + h(s)As.

The above expression yields ||(A¢@,)2|| < Z where Z is some positive constant. Hence, by

Ascoli-Arzela's theorem A¢ is compact.

Lemma 3.5. If B is given by (3.8) with E; < 1, and (3.3) hold, then B is a contraction.
Proof. Let B be defined by (3.8). Then for ¢,y € H; we have
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I(Be) () — (BY) (Ol = supteo,r| (Be)(t) — (BY) (D]
= Suprepor) i1l Qi(t, 0(t — () — Qu(t,(t — g(O)I.
By using (3.3), then
1(Be)(®) = BYIDI < Exsupeqom|e(t — 9(®) — ¢t —g®) ||
As E; < 1 therefore, B defines a contraction.

Theorem 3.6. Suppose (3.1)-(3.5) hold. Let o=sup; ¢[o,r] Yo11Q:(t,0)] , and let K be a

positive constant satisfying the inequality
T p(EyK + @) + E;EsK+E ] +E\ XK +a <K

Let M = {¢ € Hr: ||l < X}. Then Eq (1.2) has a solution in M.

Proof. First, we will define M = {p € H;:||lpll < K}. By knowing, that A is continuous
and AM contained in a compact set from lemma (3.4). In addition, the mapping B is a
contraction from lemma (3.5). It is clear that A, B: H; —» H;. The aim is showing

that ||4, + By|| < K. Let o, 3 € M, with [lll, lp]l < K. Then,

14g + Byl < [[4gll + [1By|l

Lemma 3.4 says that,

4,1l < VT PE: (l@nll + @) + EzE3ll@nll+E,]
Therefore,

IAll + IBll < ©T[pE;(llonll + @) + E2E5ll@nll+E4] + E1 Yl +
< TT[pE,(K + @) + E,EsK+E )+ E,Z X +a < K.
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Hence, all conditions of Theorem 3.3 are proven. Thus, there exists a fixed point z in M.
By Lemma 3.2, this fixed point is a solution of Eq (1.2). Therefore, Eq (1.2) has a T-

periodic solution.

Theorem 3.7. Let (3.1)-(3.5) hold if

Ei+twT(pE;) + TEZE, < 1
Then Eq (1.2) has a unique T-periodic solution.

Proof. Let ¢, ye Hy. We define P as Eq (3.7). We have,

|P,—Py| < [Ex+TVT (pEy) + TEsE, ]l — .

This completes the proof of Theorem 3.7.

CONCLUSION
The aim of this study toconvert Eq (1.2) into an integral equation and employ
Theorem 3.3, provide the existence of periodic solutions. The integral equation helps us to
create two mappings, one of them is a contraction and the other is completely continuous.
Besides, we show the uniqueness of the periodic solution by using the contraction mapping

principle that has been mentioned in theorem 3.7.
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