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Abstract:

This study aimed to identify the level of academic boredom among students of the
Faculties of Medicine, Information Technology, and Arts at the University of Benghazi.
It also sought to determine whether there are statistically significant differences in the
level of academic boredom based on the following variables: gender, academic major,
and academic level. The study was conducted on an available purposive sample
consisting of 201 male and female students. The descriptive comparative approach was
employed to achieve the study’s objectives, and data were collected using the Academic
Boredom Sources Scale (developed by the researcher). The findings revealed
significantly high levels of academic boredom and its sources among students of the
three faculties. No statistically significant differences were observed in academic
boredom levels based on gender (male vs. female). However, statistically significant
differences were found concerning the academic major, favoring students from the
Faculty of Medicine, and regarding academic level, favoring advanced vyears,
particularly fifth-year students at the Faculty of Medicine. The study recommends
improving the educational environment and adopting interactive teaching methods to
reduce academic boredom among university students.

Keywords: Academic boredom, higher education, academic major, University of
Benghazi students .
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Abstract

The research aimed to identify the reading comprehension skills of basic education students in
Libya and to build a proposed strategy based on the entrance of linguistic analysis to develop
students' reading comprehension skills and to reveal the ffectiveness of the proposed strategy in
developing these skills for them Through the questions that the research seeks to answer, the
semi-experimental approach and the analytical descriptive approach were relied upon for their
suitability to the subject and objectives of the research. A sample of seventh grade students from
basic education, and the results of the research proved the existence of statistically significant
differences between the mean scores of the experimental group and the control group in favor of
the experimental group, and the presence of statistically significant differences between the
degrees of the pre-measurement and post-measurement of the experimental group in favor of the
post-measurement, which highlights the significant effect of the linguistic analysis approach in
Develop reading comprehension skills.

The middle of the study is the need to reduce the use of traditional methods and ethods in
teaching reading comprehension skills and to adopt strategies based on the entrance of linguistic
analysis that encourage positive students and their actual practice of language skills.

Keywords: (Critical understanding. Creative understanding. The skill. Introduction analysis.)
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Abstract

This study aims to find out the effect of using a strategy based on TRIZ theory in
correcting the error perceptions of third grade female students in mathematics. The
study sample consisted of (80) female students, (40) experimental group and (40)
control group. The researchers created a test to measure error perceptions and a
proposed method to correct them based on TRIZ theory in order to achieve the
objectives of the study. These tools were used on the study sample after confirming their
psychometric properties. After statistical analysis of the data using the statistical
program (SPSS): The study found the following results: There are statistically
significant differences at the level of significance (a < 0.05) for the means of the test
scores in correcting misperceptions for the experimental group before and after in favor
of the experimental group, and for the means of the test scores in correcting
misperceptions after the experimental group and the control group in favor of the
experimental group.

In light of the results, the researchers made a number of recommendations, the most
important of which are: Employing the strategies of TRIZ theory in teaching
mathematics because of its ability to stimulate students' thinking, and directing
mathematics teachers to pay attention to the cognitive background of students, and to
identify the forms of common misconceptions among them before and during the
teaching process.

Keywords: TRIZ theory - Correcting misconceptions - Third grade .
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Abstract:

The current study aimed to identify the extent to which teachers use creative thinking
skills in teaching mathematics to students of the second part of the basic education stage
from their point of view in the city of Benghazi. To achieve the objectives of the study,
the researchers used the descriptive and analytical method, and the study tool consisted
of a questionnaire after verifying its reliability and stability by showing it to a number
of arbitrators, which consisted of (48) paragraphs, where each questionnaire was
divided into five axes, namely: Using the skill of fluency, using the skill of flexibility,
using the skill of originality, using the skill of elaboration, using the skill of sensitivity
to issues, and the study population was made up of all mathematics teachers of the
second part of the basic education stage in Benghazi city, numbering (421) male and
female teachers, and the study sample was randomly selected from them (130) male and
female teachers. One of the most important findings of the study was that the most used
creative skills among teachers is the fluency skill with a very high degree with an
arithmetic mean of (4.48), followed by the skill of sensitivity to issues with a very high
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degree with an arithmetic mean of (4.44), while the third rank was the skill of flexibility
with a very high degree with an arithmetic mean of (4.36), the skill of elaboration came
fourth with an average of (4.29) and the lowest skill was the skill of originality with an
average of (4.26) in addition, there were no statistically significant differences at the
level of significance (0.05 =a) between the averages of teachers' opinions on the study
themes due to the variables of gender, scientific qualification, specialization,
educational qualification and professional experience. The study recommended urging
teachers to use creative thinking skills in teaching mathematics, and holding training
courses for teachers of mathematics to enhance the degree of their possession of
teaching strategies using creative thinking skills, improve their level of asking creative
questions, and develop their skills continuously, especially the skill of flexibility.

Keywords: -

Teacher — Skill -Creative Thinking -Basic Education Stage -Teaching
Mathematics.
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Study summary:

The study aimed to identify the level of social intelligence among a sample of female
psychological counsellors, as well as identifying the level of decision-making skills among
a sample of female psychological counsellors. It also aimed to identify the relationship
between the level of social intelligence and the level of decision-making skills among a
sample of female psychological counsellors, as well as identifying the extent to which The
contribution of social intelligence in predicting decision-making skills through the
responses of study sample membersThe study sample consisted of (315) female
psychological counselors in middle schools in the city of BenghaziThe study used the
descriptive correlational approach and was selected by random stratified method from the
original community. The social intelligence scale prepared by Mr. Muhammad Abu
Hashem (2008) and the decision-making skills scale prepared by Sajan Melhem (2013)
were applied. The results showed the following:
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There are differences between the theoretical average of the scale and the sample average -
in favor of the sample average, which reached (141), meaning that the study sample has a
higher level than the average in social intelligence.

There are differences between the theoretical average of the scale and the sample average -
in favor of the sample average of (137) and the theoretical average of (126), meaning that
the study sample has a higher level than the average in decision making.

There is a good but not strong correlation between the level of social intelligence and the -
level of decision-making skills because the significance level reached (0.02), which is a
statistically significant significance coefficient at the significance level of 0.05.

There is no statistically significant effect of the social intelligence variable on decision- -
making skill in prediction among the study sample, which confirms that the F-ratio reached
(0.029) with statistical significance (0.029).

Keywords: social intelligence - decision-making skills - psychological counsellors.
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Study Summary

The study aimed to know degree of practicing management by objectives among school
principals in the city of Ajdabiya and its relationship to level of morale in basic
education schools in the city of Ajdabiya from the point of view of male and female
teachers.The study population consisted of (2950) for the academic year (2023-2024).A
simple random sample of (120) male and female teachers was selected. The
questionnaire was used as a tool for collecting data. The management by objectives tool
consisted of (23) paragraphs divided into four axes (defining the plan, setting the plan,
periodic visits, and evaluating achievement). The morale tool consisted of (24)
paragraphs divided into four axes (human relations, the role of the principal, teacher
satisfaction, and material and moral incentives). The statistical package was used,
including arithmetic means, standard deviations, Pearson’s correlation coefficient, t-test,
and p-value. The study reached the following results:
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The degree of management by objectives (MBO) practice and the level of morale
.among primary school principals in Ajdabiya were high

There was a statistically significant correlation between MBO and morale among -
.primary school principals in Ajdabiya

- There were no statistically significant differences between the average responses of
sample members regarding the degree of MBO and morale in the following variables
(gender, specialization, and academic qualification).
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Research Summary:

This study aims to shed light on the concept of homeland and women in the poetry
of Essam Al-Ferjani through his collection (Leave me alone), which adoration accounts
for a great deal of it, extending over a large area of its pages, where he singled out the
most emotional poetry for the collection, and excelled in dissolving human concern, and
preoccupation with the pains of his homeland and his family.

As he lived the suffering of his city when the obscurantists and addicts of murder
ravaged it, he is one of the poets who repair the cracks of life, evaluate with their
luxurious poetry what is destroyed from its pillars, and restore the ugliness and ugliness
of its face, and promote love in it, and suppress the crows of ugliness and depravity,
with poems as if they were flowers it opened up on fertile, and a deep language that
reflects his poetic experience.

Keywords: semantics, psychological dimension, psychoanalysis, personal
experience, analysis.
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The summary.

The research addresses the concept of identity with its cultural and ideological
dimensions, which shape society and define its features. It focuses on its manifestations
in poetic discourse, especially as it is an aesthetic and cultural product that has held
significant authority since ancient times, sitting atop the throne of other forms of
expression, representing one of the pillars of Arab culture, and indeed the most
important foundation in its construction. It is the diwan of the Arabs, expressing the
depths of the nation’s spirit and its intellectual, social, and political issues. To avoid
broadening the scope of the research with the vast topic of identity and Arab poetic
discourse, the practical aspect concentrates on Libyan poetry, attempting to clarify its
effectiveness in reinforcing cultural identity and its connection to Arab culture in terms
of language, history, homeland, and belonging. Hence, the importance of this research
titled (An Approach to Arab Cultural Identity and Its Manifestations in Libyan Poetic
Discourse) becomes evident.

The issue revolves around the concept of cultural identity and its manifestations in
Libyan poetic discourse, arising from questions about:

What is the essence of identity, borders, and the adjacent concepts?

Cultural identity formations?

What is the effectiveness of poetry in reinforcing cultural identity?

What are the formations of cultural identity in Libyan poetry?

To answer these questions, the research was organized as follows:

First: The concept of cultural identity (the boundary and adjacent concepts)

Secondly: Components of cultural identity.

Thirdly: Arabic poetry and its status in Arab culture.

Fourth: Arabic poetic discourse and the construction of cultural identity.

Fifth: The formations of identity in the fabric of poetic discourse.

In addition, a conclusion that includes the most important findings of the research.

To achieve the desired goals, the approach draws on some concepts from cultural
criticism to explore the representations of identity within the folds of poetic discourses.
This is done by analyzing the structure of poetic discourse and its formation, while also
opening up to a deep interpretation of the hidden intentions within the content.
Keywords: Arab Cultural Identity — Its Formations — Libyan Poetry"
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Abstract:

The impact of the Holy Qur’an on the Arabic sciences, its origin, preservation, and
spread, is not hidden, including: the science of writing. Although the Holy Qur’an was
written - in general - according to the writing system prevailing at that time in the Hijaz
and the northern part of the peninsula, it was distinguished from this system by a number
of characteristics and differences, which are due to the fact that the script of the Qur’an is
pamphlet-based, not conventional. Which made it an independent script in itself, and
these characteristics had an impact on Arabic writing and in determining its rules. The
script of the Qur’an was followed in a number of issues, even though it contradicted the
written standards established by scholars. Some standards were also based on the script of
the Qur’an, so the script of the Qur’an was one of the sources of the science of writing.

This research is concerned with tracking down individual issues in which the script of
the Qur’an was followed in conventional writing, and the scholars stipulated that in them,
whether in drawing or in writing. It deals with them with description and analysis, traces
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their history and the trends of their development over time, and the disagreement of

scholars regarding them, and attempts to deduce the scholars’ approach to that. .

The research demonstrated that there is a close relationship between the Qur'anic
script and the standard script, and that the Qur'anic script plays an important role and has
a significant impact on establishing the rules of writing, both in script and punctuation. It
also demonstrated that adherence to the Qur'anic script was more prevalent among early
scholars than among later scholars, due to the fact that writing, in its development, tends
toward conformity between spoken and written forms. The research also demonstrated
that adherence to the Qur'anic script was not uniform in terms of agreement and
disagreement, and that all issues in which the Qur'anic script was followed a single
direction: that it existed in the past and then disappeared—if it disappeared at all—not the
other way around. It also demonstrated that there is no clear standard for issues in which
adherence to the Qur'anic script was stipulated, in addition to other findings that were
explained at the end of the research.
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Abstract

People issue two-party commitments known as promises. They are permissible
in some cases and forbidden in others, often based on the sanctity of the original
contract, in order to prevent falling into legal prohibitions. These promises have been
addressed in the books of the Maliki school of thought, for the most part, due to their
detailed explanation of the meanings of promises, waiting periods, and promises.

There are eight prohibited applications of dating, most of them in the chapter of
sale, one in the chapter of marriage, and another in the chapter of girad. They are united
by the fact that they are preludes to prohibited contracts, except for exchange, which is
from one side one of the permissible contracts, and from another side it is the only
application in which opinions differed between the majority of the Malikit and other
schools of thought in saying whether dating in it is forbidden or not.

Research into these applications was scattered throughout the old books of
jurisprudence, in the chapters on promises, commitments, vows, and oaths, and you
have in mind every jurisprudential issue that is the subject of application. Despite this,
they are compatible with each other, such that their rulings overlap in general, even if
some of them are different and nothing unites them except that they are forbidden
according to the original.

Keywords: Dating - Contracting - Applications - Prohibited.
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Abstract

This research, marked by the title of the final saying in the truth of Harut and Marut,
and the statement of the infallibility of the angels, explains and highlights the truth of
Harut and Marut, and the statement of the scholars that were mentioned in their
definition, and who are Harut and Marut, with their refutation and response to them, and
the statement of the correct ones, and that - Harut and Marut - are two angels who sent
them down GodlI to teach people magic out of trial, test, and exam.  God I afflicts His
servants as He wills, and that is their affliction with two angels who teach them magic.
The research also touched on the statement of the correct Muslim belief in Harut and
Marut, and their relationship to magic and Venus. The research also dealt The
researcher followed the inductive approach, which is based on the extrapolation of the
texts of the Holy Qur’an and what is authentic from the Prophet’s Sunnah related to
Harut and Marut «and the descriptive and analytical approach « which is based on the
interpretation of the texts and the deduction and extraction of meanings, benefits and
purposes from

Key word; angels, Harut, Marut, infallibility.
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The current situation of the Sudanese school library in light of traditional concepts has
led to a reduction in its effectiveness; at a time when the contemporary educational
model is witnessing a major shift in instructional practice from teacher-directed learning
and closed learning environments to open learning environments directed by the learner
and based on providing multiple sources and providing integrated learning experiences;
In this vein comes this study, which aims primarily to raise discussion about learning
resource centers (LRCs) and their position in the school curriculum system in light of
the trend towards transforming the library into a LRCs in order to know the facilitators
of development and modernization processes in school curricula based on the
employment of instructional and information technology issues. The study followed the
descriptive approach according to its analytical characteristics; which is based on
collecting information by reviewing what is available literature related to the topic,
which provides the opportunity to manage information and deduce relationships and
views to the extent that enables the achievement of the study objectives. The study
concluded that there is a significant contribution of LRCs in developing information
services in school libraries.It also pointed out many justifications for the trend towards
transforming school libraries into LRCs, perhaps the most prominent of which are:
Changing the view of instructional media from mere specific techniques to viewing
them as an integral part of the instructional learning practice and the school curriculum,
and the urgent need for a kind of collecting between printed or digital reading materials
and visual and audio materials and the necessity of their presence in one place for ease
of access, in addition to the cognitive and informational development that necessitated
the integration of knowledge and the diversity of its sources at a time when new and
innovative learning sources were available. The study concluded with some
recommendations, the most prominent is awareness of the importance of LRCs; Serious
efforts to transform school libraries into LRCs according to well-studied scientific plans
and methods. Reconsidering the content of bachelor's programs that qualify information
specialists and work to develop their skills in producing and using learning resources, so
that the graduate will be able to manage the LRC with the guidance environment it
provides and the services it provides in the field of instructional design and
development of contemporary teaching methods.

Keywords: Learning resource center; educational technology; information technology;
school libraries.
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Abstract.

This study addresses the problem of determining the existence and uniqueness of periodic
solutions to a class of impulsive neutral dynamic equations that incorporate infinite delay,

defined over a periodic time scale denoted by .

14 14
0 =-| | Box®+ ), whexe-fo)
i=1 i=1

. [P
+f 1_[ E;(t, wh(x()) + gw) [Au + D(t, x(t), x(t — O(t))),t #t;,t €T,
—® =1

x(57) = x(67) + 4 (x(1)) j e 2,

The focal point of this work is a complex dynamic system that integrates multiple mathematical
features: neutral terms, impulsive discontinuities at discrete instances, and an integral

representation of the system’s historical behavior extending indefinitely into the past.

The dynamic model under consideration involves a delta derivative, multiplicative operator
terms, and delayed functional components, and is governed by impulsive effects at specified
time points. The analysis is grounded in a general framework that accommodates both discrete

and continuous behavior through the unifying language of time scale calculus.

To establish the existence of periodic solutions, we utilize Krasnoselskii’s fixed point
theorem—an essential tool in nonlinear operator theory known for its effectiveness in handling
non-compact and non-linear mappings in Banach spaces. In contrast, the uniqueness of the
solution is ensured by applying the Banach contraction principle, which demands more
restrictive structural conditions on the system’s parameters but provides strong guarantees of

solution distinctiveness.

The theoretical contributions presented herein not only address the inherent analytical
challenges posed by the neutral and impulsive dynamics but also offer valuable insights into

systems exhibiting long-term memory. Such systems are prevalent in various scientific domains,
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including automatic control mechanisms with feedback delays, macroeconomic models driven

by historical trends, and biological oscillators subject to abrupt environmental perturbations.

By integrating advanced methods from time scale calculus, infinite-dimensional functional
analysis, and fixed point theory, this work offers a comprehensive approach that enhances both
the theoretical understanding and practical applicability of periodic solutions in delay-

dominated dynamic systems.

.Key words and phrases. Periodic , dynamic equations, impulses, Krasnoselskii fixed point,

time scales.
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e il Baylaal) AKaalil) i abeall Aol Joladl ydig dgamg Ly cund) 3n 8
Jag yall (any i Lyga Ysha i ¥ slal) da of sl A Ganles e Sl 5l
Gysall Jall of Lyglal L . jaliill 2 5¢i05 Krasnoselskii 1yl dais diay aladialy
Jlsall Lpaats Fodad dphaind Lo gyl Al el Liald cdaiua ST Jay pd cand 28
7o) DA (e i) anlie e Alinall e slaall duhyal Lt lalad Uikl asii . 4as yall
dasl) gl e tpaad) el dasinsi (S Laa ectinl) Jalas Aoy aa Aol 3, )
il Saa ) LD 3acl Lagh i) s Aliles Ay (8 lim A ASualinl)
03¢} Ja¥) dush ol e CaaSsy cdalalinl) palall el ales Lgadss ) ells Jo ¢,SIA
onglonl) dadailly SLaiBY) ¢aSatl) duylat e Yl b dalaiy)

1. INTRODUCTION

Stephan Hilger's introduction of time scales (or measure chains) in 1988 provided a unifying
framework for discrete and continuous calculus, as detailed in references [7, 8, 9]. This
groundbreaking work initiated a thriving area of research, leading to significant advancements
in the theory of dynamic equations on time scales. The scope of this theory has expanded
considerably beyond its initial formulation, now encompassing a wide array of mathematical
problems, as evidenced by [2, 3, 4, 18, 19] and their respective bibliographies. Furthermore, the
study of impulsive initial and boundary value problems within this context has become an active
area of investigation. For a comprehensive understanding of the theoretical foundations and
established results in this field, the monographs [6, 16, 20] are highly recommended. In a recent
contribution, A. Ben Fayed, M. lllafe, H. A. Makhzoum, and R.A. Elmansouri in [2] employed
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Krasnoselskii's fixed point theorem to demonstrate the existence and uniqueness of solutions for
a specific class of nonlinear neutral dynamic equations with infinite delay.

xA(t) = 1_[ Bi()x® () +z w2 (6,x(¢ - £()) f H E;(t, Wh(x(w) + g(w) | Au
+D (t,x(t),x(t - Q(t))),t #t,t €T

In this paper, our central focus lies on delving into the qualitative properties of periodic
solutions concerning impulsive neutral dynamic equations. Building upon the foundation laid by
previous research in this area, particularly the insights and methodologies presented in the
works [1-5, 10-15, 20-22] and their respective bibliographies, we aim to contribute to a deeper
understanding of the behavior of solutions within the framework of the specific system under
consideration. Our investigation will explore conditions for the existence, uniqueness, and
stability of these periodic solutions, while also examining the impact of impulsive effects and
neutral terms on the overall dynamics.

xA(t) = 1_[ B,(£)x°(t) +Z wh (6x(t— £ ®)) f 1_[ Ei(t, Wh(x(w) + g(w) | Au

+D (t,x(t),x(t — @(t))),t #t,teT

x(7) =x(t7) +1; (x(tj))'f €77, (1.1)

where T represents an w-periodic time scale, 0 € T and x? = x o ¢. For all interval U of
R, we denote by Uy = U n'T,x(t;)and x(t; )represent the right and the left limit of
x(t;) in the sense of time scales, in addition, if t; is left-scattered, then x(t7) =
x(t;), B(t) = diag(b; () nxn(b; € RY)),W:RXR-> RE:RXR - Rx:R - R, h: R —
R,g:R - R,D:Rx R X R — R, are Continuous functions. Also, to ensure periodicity, we
assumed that, R* ={b € C(T,R):1+ u(t)b(t) >0} where u(t)=o0(t)—t g€
C(T,T),f = (f,f2r 0, f) €EC(TXR,R),h = (hy, Ry, ..., hy) € C(R™,RM),[; =
(I].(l),lj(z), ...,lj(n)) € C(R™",R™") and B(t), g(t),W(t,x(t—g(t))) are all w-periodic
functions with respect to t,E(t + w,u + w) = E(t,u), w > 0 without loss of generality,
we also assume that [0, w) N {t;,j € Zt} = {t5, 65, ..., tp}

Having converted the original system (1.1) into an equivalent integral system, the subsequent
objective is to establish the existence of periodic solutions. To achieve this, we leverage
Krasnoselskii's fixed point theorem, a powerful tool detailed in [21]. A crucial step involves
demonstrating that the resulting integral equation can be expressed as the product of a compact
operator and a contraction operator, setting the stage for applying the theorem. Furthermore, we
aim to prove the uniqueness of the periodic solution. This will be accomplished by transforming
system (1.1) into an integral equation and then employing the contraction mapping principle.
The structure of the paper is as follows: Section 2 lays the groundwork by introducing the
essential principles, notations, and necessary preliminary results. Section 3 then presents the
core contributions of the paper, where we prove our key findings regarding the existence and
uniqueness of periodic solutions, utilizing both the contraction mapping concept and
Krasnoselskii's fixed point theorem.
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2. Preliminaries:

For notational convenience, we adopt the convention that for a time scale inT, the interval
[a1, a,]T represents the set of all points t in T such that a; <t < a,, where a; and a,, are
points in T and a; < a,,. Furthermore, if a,, is equal to infinity, we denote the half-line T} =
[a, oo[ 1, representing all points in T greater than or equal to a_1. We refer the reader to the
comprehensive work by Bohner and Peterson (references (2) and (3)) for a detailed exposition
of fundamental concepts and results in the theory of time scales. The subsequent analysis and
results presented in this paper are based on the following assumptions, which will hold
throughout.

(HyLet f = (fi, fo, .-, f) be a vector-valued function that adheres to a Lipschitz continuity
condition with respect to the variable x. That is, for each component j € {1,2, ..., n}, there exists
a non-negative constant L; such that

W (&%) = W (&, )] < Ljllx =yl

forall t € T and x, y € R™. This condition ensures that the variation in each component of the
function is bounded linearly by the normed distance between inputs, a critical property for
ensuring uniqueness and stability of solutions.

( H; )Consider the function h = (hy, hy, ..., hy,), which similarly satisfies a Lipschitztype
criterion with respect to the spatial variable x. Specifically, for each € {1,2, ..., n}, there exists a
constant My ; > 0 such that

|1y () = ()| < Myjllx = yll,

for all x, y € R™. This condition guarantees controlled sensitivity of the function h to
perturbations in its arguments.

(H;)Let D = (D4, D,, ..., Dy,) be a function that is also Lipschitz continuous in its arguments
x1,x, € R™ For each index j € {1,2, ...,n}, there exist constants M, ;, M3; > 0 such that

|Dj(t'x1:x2) = Dj(t»}’b}’z)l < Majllxg = y1ll + M3;llx; — yoll

forallt € T, and x4, x5, ¥1,y, € R™. This dual Lipschitz condition permits multi-variable
interactions to be estimated in a norm-controlled manner.

( H4 )For each integer k € Z, let the mapping I,Ej): R™ — R fulfill a Lipschitz continuity
condition. For every j € {1,2, ..., n}, there exists a constant Pk(j) > 0 such that

100 = 1P )| < AP 1x - i

for all x, y € R™. This ensures that impulsive or discrete modifications modeled via I,Ej) remain
stable under small perturbations in state.

( Hs )There exists a positive constant N; such that the following integral inequality is satisfied:
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¢ 14
f | | Bew|susn
~|i=1

This condition bounds the accumulated effect of the matrix product E;;, ensuring the integral

remains finite and tractable, which is particularly vital in the context of dynamic equations on
time scales.

To investigate the solvability of system (1.1) under the framework of Theorem 2.2, we first
define the functional space:

PC(T) ={x:T - R™x| (¢, t50 )7 € € (Eier tir1) 7, 3 limits from the left and right at ¢ }.

This denotes the space of piecewise continuous functions on T, where continuity is preserved on
subintervals between impulsive moments.

We further define the Banach space
X={xePCT):x(t+w)=x(t)},
equipped with the supremum norm

x|| = max |[x(t)|,, where |x(t)]|, = max |x;(t)|.
Ixll = max. [x(D)l, (Ol = max |x; ()|

This space accommodates periodic solutions and supports the application of fixed-point
theorems due to its completeness.

The following fixed-point result, commonly attributed to Krasnoselskii, provides a robust
method for proving the existence of solutions in Banach spaces:

Theorem 2.1. Let M be a nonempty, closed, and convex subset of a Banach space ( B, || - || ).
Suppose there exist two operators R and Z mapping M into B such that:

e Forall x,y € M, the combination Rx + Zy € M,

e R is compact;

e Zisacontraction, i.e., there exists 0 < A < 1 such that ||Zx — Zy|| < A||x — ||
Then there exists at least one point p € M such that

p=Rp+Zp

This theorem plays a pivotal role in demonstrating the existence of periodic or bounded
solutions to complex dynamic systems, especially in the presence of nonlinearity and
discontinuities.

Lemma 2.2. A function x qualifies as an w-periodic solution to Equation (1.2) if and only if it
also satisfies the alternative equation as an w-periodic solution.
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p t+w T p
x(t) = Z Wi(t, x(t — F(£)) + f G(t,7) [ f ﬂ Ey(s,wh(x(w) + g(w) | du
i=1 ¢ %\ =1

s+ Y Gy ()

jtj€ltt+w]

p
+D(s, x(s), x(s — O(s))) — Z B(s)W7 (s, x(s — f(s)))
=1

J

where

-1

14
G(t,s) = diag(Gi(t, 5))mxm Gi(6,s) = | 1 - eg 1_[ bi@,0) | egp p(t+w,5)
i=1

i

14
i _ 1
- b — 1_[?=1 b;(t) d " = P i
91;[ ) S +u® I, bi(t)’; W (& x(t = f(£))) —; Wi (o (), x7 (t — f(1)).

Proof. Suppose that x is an w-periodic solution of (1.1). Then, for every t € T, there exists an
integer j € Z such that t; denotes the first impulsive moment occurring after ¢t. Under this
construction, and for each index j = 1,2, ...,n, the corresponding segment x; inherits the w-
periodicity and satisfies the associated equation

p 14 " 14
xA(E) + 1_[ by (X7 (£) = Z WA (t,x;(t - F(£))) + J 1_[ Ey; (6w (x(w)) + g(w) | Au
i=1 i=1 —® \i=1 Q.
+D; (&, x;(6), x;(t — O(1)))

To proceed with the derivation, we multiply both sides of Equation (1.2) by the exponential
function ebi,-(t' 0), and subsequently perform integration over the interval [t,s];, where

s € [t, ty]7. We obtain

J;S [en?m bij (7, 0)x; (T)]A At

N b T P
_ ft ere, v, @O || Wa(m x5 = F)) + f [ ] Es@wn () + 9@ | au+ 6,50
i=1 ~® \li=1

+Dj(‘L’, xi (1), x; (T — O(T)))]AT, teT

or

p

Z WA (z, x,(t - £(2)))

N
eI, by; (s, 0)x;(s) = e, by (&, 0)x;(t) + ft eI, by (t,0)
=1

. 14
+ f l_[ Ei; (7, u)hj(xj(u)) +g) |Au+ Dj(r, x; (1), xj(t — 0(1)))‘ At
~® \li=1
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then

14 s 4
%) =eg | | biyts D50 + ft eor, vy 0| ). W55 - £())
i=1 i=1

T
— 00

4
+ f (1_[ E;;(T, u)hj(xj(u)) + g(u)) Au + Dj(r, x;(7), x; (T — @(T)))] At,j=12,..,n,
i=1

hence

Lk
i(tr) = tr, t)x;(t t
(80 = o o, (e 05O + | ey, )

14
> Wiy - @)
i=1

. 4
+f <1_[ E;i(z, u)hj(xj(u)) + g(u)) Au + D]-(T, xi (1), xj(t — @(T)))‘ At,j=1.2,..,n (22)
% \i=1

Similarly, for s € (ti, ty;1], we have

D s p
x;(s) = eg 1_[ bi(ss tk)xj(t{) + ft €O, bi,-(s' T) Z Wﬁ(r, xi (T — f(‘[)))
i=1 k i=1

4 4
+J 1_[ Ei;(z, u)hj(xj(u)) + g(u)) Au + Dj(r, x; (), xj (T — @(T)))] At,i=1,2,..,n,
—eo \ 41

p

Z Wl-?(‘r, %7 (T — h(‘r)))

=1

S

biyGs, %D+ | eop, 5y (50
L tk =

4

+
—
™ §
E uﬂ*b—JEﬁ

Eii(z, u)hj(xj(u)) + g(u)) Au + Dj(r, xi (1), xj(t — 9(’[)))‘ At

s p
bij(sitk)xi(tk)+j eel_[ bi;j(tx) |,

Lk i=1

—

Il
=

+ee

4

L

P
+ 1_[ bi; (s, tk)llgi) (xj(tk))
i=1

— I~

E;j(t,whi(x;(w)) + g(u)) W (7, x; (T — £(1)))

1l
=

Repeating the above steps for s € [t,t + w]T, we have
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s p

xj(s) = eemo:l byj (s, t)xj(t) + ft eenziozl byj (s,7) z Wi?(r, xj(r — f(T)))

i=1
. P

+f 1_[ Eii(z, u)hj(xj(u)) +g(u) |Au+ D]-(T, xj (1), xj;(t — 0(‘[))) At
~® \li=1

S oot (o).
K trE[t t+w)

fori =1,2,...,n. Lets = t + w in the above equality, we have

t+w

14 p p
Xt +w) = eg 1_[ byt + w, Dx; () + ft eo 1_[ bi(t + w,7) Z WA (z, %, — £(2)))
i=1 i=1 i=1

.
+f 1_[ (Eij(T, u)hj(xj(u)) + g(u))Au + Dj(‘r, x; (1), % (T — 0(1))) At
T =1
o Z o, bij(t tw, tk)I’Ej) (xj(tk))’
ktrE[tt+w]

i=1.2,..,n Noticing  that x(t+w)=x;(t) and egll,b;j(t+w,t) =
eollr-, bij(w, 0), we obtain
t+w P
(1 ~ CoITP, by (w, 0)) xi(t) = J COIT., b (t+wr1) Z Wiﬁ(r, X (T — f(r)))
- - - i=1
. p
+j 1_[ (Eij(r, u)hj(xj(u)) + g(u)) Au + Dj(r, X (T), x; (T — @(‘L’))) At
N\ =1

o eomp ¢+ 0,610 (5(0) (2.3)
ktrEGt+w]

forj = 1,2, ...,n. Notice that

(2.4)
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t+w P
J; COITP, by; (t+ w, 1) (Z Wi? (‘L’, X; (‘L’ - f(r)))) At

14
= egqp., b, (t+ 0t + ©) <z Wi (t+ w,x;(t + 0 — f(t+ w))))

i=1

~Col, by (t+o, t)z le(t x](t—g(t)))

t+w
- eeng;lbi].(ww,r)(l_[ bl,(ﬂ)(Z HCEACE m)))m

p
= [1 — o, by (w, 0)] Z Wi;(t, x;(t — f(D)))
i=1

t+w P P
—J oI, by, (t+w,1) <1_[ bij(r)> (Z Wi‘}(r, xi (T — f(T)))> At,j=12,..,n
t i=1 i=1

It follows from (2.3) and (2.4) that

t+w -
x(t) = Z Wi (6 x;(t — F(£)) + f [1-eqrp. b, @ 0)] 1eem>=1 (£ +0,7)

[f (1_[ EU(T u)h (x](u)) + g(u)) Au + D; (‘r x](r) x](r 0(1’)))

- <1_[ bij(r)> (Z Wi‘}(r, xij (T — f(r))))] At
i=1 i=1

-1
14
+ 1- b;i(w,0) (t + w, t )P (x;(t0)
€o ij W, Corlr, by R AN AL
i=1

k,ti€E[t,t+w]

p t+w T P
= Z Wij(t; Xj(t - f(t))) + J; Gj(t, ‘L') |:f (1_[ Eij(Tl u)hj(xj(u)) + g(u)> Au
i=1 —® \i=1
p p
+D;(1,%; (1), x;(z — (1)) — (1_[ bij(r)> Z we (o — £@)) || A
i=1 i=1

Y Gl (yw)

ktgE[tt+w]

forj = 1,2, ...,n. Next, we prove the converse. Let
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p t+w T P
x(t) = Z Wi (,x;(t — £(1))) +ft Gi(t,7) [f (H Ey;(s,u)hi(x;(w)) + g(u)) Au
i=1 % \i=1

14 14
+D(s, x(s), x(s — O(s))) — (ﬂ bi(s)> z wg (s, (s — F(s))) || as

i=1 i=1

+ Z G;(t, tk)IIEj) (xj (tk))

k.t €[t t+w]

where
» -1
Gi(t,s)=|1—-eg 1_[ b;j(w,0) ol bij(t +w,5),j=12,..,n
i=1

Thenif t # t;,j € Z*, we have

Ift = t;,j € Z*, we obtain

P t+w S P
xA(t) = Z W5 (6, x;(t — f(£)) + f {Gj(t, Sl f (1—[ E;j(s,wh;(x;(w)) + g(u)> Au
i=1 t —° \i=1
A
+D,(6,%,(8), x,(t — (1)) —( b bl-j(t)) bowd (t, x,(t —f(t)))]} As

t+w d
f_ (1_[ E;j(t+ w,u)hj(x]-(u)) + g(u)) Au

+Gi(t,t + )

+D}-(t + w,x(t + w),x(t + 0w — A(t + w)

p

14
_<1_[ by (t +w)>z Wi (t+w,xj(t+w —f(t+a))))

i=1

¢ 14
—G,(t,0)] f_ (l_[ Eyi(t, wh; (x5 (w)) + g(u)) Au

+D;(t, % (0), x;(t — 0(8))) —(T1-; bij(0) Th; W5 (¢t x;(t — £F(D))]
D

¢ 14
_ Z WAt x;(t — F(£))) + f (1_[ Ey (6, wh; (x5 (w)) + g(u)> Au
~® \j=1

i=1

P P
+0;(6,%,(0), %, (¢ = O(2))) (H bi]-(t)>z WAt x(t = £(©)))

i=

t+w N Ld
+f {Gj(t' S)[f (H Eyj(s,why (x5 (w)) + g(u)> Au
t % \i=1

+D,(6 x,(6), %, (t — O(1)))
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p p A
_ (H bij(lﬁ))Z w5 (t, x;(t —f(t)))]} As

i=

= — 17~ by (%7 () + T, Wi (t %t — g(©))

¢ 14
* f_oo (E[ Eij(t why (%) + g(lt)) Au

x5(57) = x%(t7) = Z G (&, )1 (xj(tk)) - Z Gt t)1” (xj(tk))
ktre[ti tif +w] k,tr€[ty ty +w]
= Gty t; + )1 (xj(tj + w)) - G(t. ;)17 (xj(tj))
R e

Iterating the preceding procedure over the interval s € [t, t + w], the resulting expression can
be generalized accordingly. Consequently, it follows that the function x also satisfies (1.1) as an
w-periodic solution. This conclusion confirms the equivalence of the periodic solutions across
the two formulations and thereby finalizes the proof

Lemma 2.3 (16). Assume that x € X. It then follows that the norm of the shifted function x?
exists, and moreover, satisfies the identity |[x?|| = ||x]||. Importantly, we observe that the
Greens function component G; (¢, s) is uniformly bounded above by the constant

(1 — eebj(w, 0))_1,

which we denote as ;. To streamline the exposition, the following abbreviated notation will be
adopted in subsequent developments.

,L:= maxL’.’,M:= maXMj
1<jsn 1<jsn

n:= maxn;y:= max b:(t
n 1sj5nnj 14 1sjsn,t€[0,w]T| (0

N:= maxNj,szz maka(]),P:: max P,
1<js<n 1<js<n 1<k<p

Let the mapping H: X — X defining as follows

(2.5)
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P t+w N L4
HOE®) =) Wt de—fON+ [ 6s) [ | (]_[ Ei(s, h(@(w) + g(u)) Bu
i=1 —® \i=1

As + 2 G(t, t )L (o (),

k,tiE[t,t+w)

p
+D(, ¢ (1), d(t — 0(8))) — B(s) Z W7 (s, ¢(s = f(5)))
i=1

To invoke the conditions of Theorem 2.1, it is necessary to define two separate operators: one
that exhibits contractive properties and another that is both continuous and compact. With this
objective in mind, we decompose Equation (2.5) into an equivalent operator formulation
suitable for applying the theorem.

(HP)(t) = (RP)(t) + (Z)(V)

where

14
RO = ) W(t,d(t — f@)) (26)
i=1

and

t+w S p
@n©= | 6 l | (1—[ By, () + g() | b+ D&, (1), $(t — O()))
—® \i=1

As + z G(t 1)L (xi(tj)) (2.7)

N.tyj€[tjtj+w]

14
B ) WL (s~ ()
i=1

Lemma 2.4. Suppose that the condition (H1) is satisfied and that the constant L,, associated
with the Lipschitz behavior of the involved operator, fulfills the inequality L; < 1. Under these
assumptions, the operator R: X — X, as defined in Equation (1.8), satisfies the contraction

mapping property.

Proof. Let R: X —» X. For ¢,y € X, we have

p
IR@) —R@) I = max _max > | Wt (¢ = h(9)) = Wyy(&,;(¢ = h(©)) |
i

te[0,w]rlsjsn i=1

<L l¢—wl. (2.8)

Lemma 2.5. ] Suppose that the assumptions (H1) through (H5) are all satisfied. Then, the
operator Z: X — X, as defined in Equation (2.7), is not only continuous but also completely
continuous (i.e., compact) on the space X.

Proof. Measuring (2.7) at t + w gives
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(Z9)(t + )
t+2w s p

- [ e [ | (]_[ E(s, wh(b(w) + g(u)) B+ D5, $(5), b(s — 0(5)))
t+w —00 i=1

As + Z G(t+w, tk)lk(¢(tk))

ktr€E[t+w,t+2w]

+w [P
f (H E(v + w0, 0)h(dw)) + g(u)> Au

P
+DVv+w, d(v+w), op(v+w—0 + w)) —B(v+w)z Wev+wdv+w-—f+w)))|Av

i=1

P
R OPI A ICEVION

t+w
=J- G(t+ w,v+ w)
t

+ Z 6(6,t,)0k (#(t,))

y.ty€[tt+w]

t+w v P
[ eew [ I (H B, w)h (b)) + g(u)) &+ D(v, B(v), (v — OV))

Av + Gi(t, b))y (‘P(ty))

y.ty€[tt+w]

P
~B) ) W2 g0 — )
i=1

=()®)

Therefore, Z: X - X

We now proceed to demonstrate the continuity of the operator R. To this end, let ¢, € X be
arbitrary elements, and suppose that e > 0 is given. We then choose an appropriate
quantitydepending on € and the structure of R to establish that small variations in the input
result in correspondingly small changes in the output, thereby confirming the continuity of R.

&
5=
Nlw(MN + Ly) + P] + M, + M,

such that for || ¢ — ¢ lI< §. By applying the Lipschitz condition, we get
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Il RO —RY |

te [0,(4)]’]1‘

t+w S 4 S 4

< max f G(t,s) l f 1_[ E;(s, Wh(pw)) + g(u) | du — f H E;(s, Wh(pw) + g(w) | du
t —© \ =1 ~® \i=1

+ max |D(s,p(s),d(s — O(s))) — D(s,¥(s), Y(s — O(s)))|

te[0,w]T

te[o,w]

t+w P p
+,max ft G(t,$)B(s) ; W"(s,q,')(s—f(s)))—; WO (s, (s — F(s)))| As
- 0

W |

Kt Ett+w)

© p
=17 f_ _ [1[ |E; (s, u)[h(¢p(w)) — h(p(w))]|oAuls

® p 14
FMLIG U+ Mol =yl y [ WO 0~ FE0) — ) WICs s — K| As
i=1 i=1

0

I (90t = L (@)
< (Mlw(MyN +Ly) + Pl + My + M3) 19 = lI< e

+7715ksp

The preceding argument establishes the continuity of the operator . Moving forward, it
remains to demonstrate that v is also a compact operator. To this end, consider a sequence of
periodic functions {¢,,} c X that is uniformly bounded; that is, there exists a constant ® > 0
such that ||¢,, || < © for all n € N. Under the assumptions (H1) - ( H3), we are then able to
derive the necessary estimates that lead to the relative compactness of {{/(¢,,)}.

where ay = [W7(t,0)ll,ap =Il h(0) Il,ap =l D(¢,0,0) Il, 2y =Il g(0) Il and ap, = 0l
hence
IW(t, )l < IW(t,x) — Wt 0)ll + IW(t 0)ll

|We (t,x) = W7 (t,0)| + af

max
te[0,w]rlsjsn

<Llxll+a, (2.9)

I R(x) 1INl R(x) — h(O) Il +Il R(O) Il

= lréljas)ﬂhj(x) — hj(0)| +ay

g(x) Il g(x)—g@@) Il +1 g(0) Il

(2.10)
SHIlxIl +ag4
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Il D(t, x(0), x(t — ) I<Il D(t, x(£), x(t — O(£))) — D(¢,0,0) Il +1 D(t,0,0) I

< ma)§l|D(t, xj(t), x;(t — 0(5))) - D(t, 0,0)| +ap

15j<

S(My +M3) Nl x Il +ap

(2.12)
1k CON < M (x) = L (O + 11 (O]
= maxn 100 =17 ©0)| + o,
< Pk x|l +a1k, fOI'j ezt
(2.12)
t+w iS) P
Il Yo, lI< tg[l(?z()]lft G(t,s) lf_oo 1:1[ Ei(s, u)h(¢n(u)) + g(¢n)Au |
p
=B(s) ). W7 (s,9u(s = F)]As| + max IDE $u (), bult — OENo
i=1 5
tomax > ]G 8k(e@)),
Kt E[Lt+w]
w S P w P P
= ﬁfo f_w D |E; (s, w)h($pp))lo + 1g(dn)lo |Auls +ﬁyj0 ; WE (s, (s — f(s)))| As

0

14
+ID(E, B0, D= 0ENo +77 ) Ji(nt),
k=1

w p
< TwN(Mylignll + an + Hlppll + ag) + Gy (Lligyll + ar) + 7y f Z W (s, @nls — fF(SN)|| As
0 |i=2

0
14
M+ MY NG 1 +ap +7 ) (a8,
k=1
<flw © (M;N + HN +yL) + f(wNay + oNay +ywas + P © +a) + (M, + M3) ©:=D

Here, a = max ar,, where the constant a;, is associated with the impulse effects at discrete
<ks<p

points.
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. 1
(Rp)A() = —B®)(Rpp) (1) + f 1_[ Ei(s,wh(dp (W) + g(w) |Au+ D(t, ¢(t), ¢t — O(1)))
~® \i=1

p
“B(6) Y. ¢°( bt~ F(O)
i=1

Therefore, it is clear from the Lemma (2.3)and the (2.9)-(2.13) that

|(R¢n)A(t)|0 <l B Il I(Rp,)’Il + ft ﬁ E;(s,W)h(¢, W) Aul + Hft g(u)Au"
T =1 e

14
HID(E B (0), bt = OO) + [BE) ). ¢ (bt — ()
i=1 0
<l B Il IR DI + N(Mylipnll + ap + Hlipnll + ag) + (My + M3)lpyll + ap+1l B Il (Ll ll + af)
<IBI(D+LS +af) + N(NM; + ap) + N(M, + M3) + ap

for all n. That is, [[(Rp)*l <Nl B Il (D + L © +a5) + N(NM + a) + N(M, + M3) + ap.

As a consequence, the sequence {R¢,} is uniformly bounded. With this bound
established, it now becomes straightforward to verify that the operator R maps
bounded sets into relatively compact sets, or alternatively, to demonstrate
equicontinuity of the sequence {R¢,}, depending on the specific properties under
consideration.

3. Main Results.

Theorem 3.1.

Suppose that assumptions (H1) through (H5) are satisfied, and that the Lipschitz constant L,
obeys the condition L; < 1. Furthermore, assume that there exists a non-negative constant G

such that for every solution x € X of Equation (1.1), the inequality ||x|| < G holds uniformly.
Under these conditions, the following estimate is satisfied:

ywas + wNa, + a <2
N7 = oL +MN)] = [L\7] =P~

holds. Hence (1.1) has an w-periodic solution.

Proof. Define the set M = {¢ € X:||¢|| < H}. According to Lemma 2.5, the operator R: X — X
is both compact and continuous. Furthermore, as established in Lemma 2.4, R is a contraction
mapping on X. Meanwhile, the operator Z: X — X is also well-defined. Our goal is to
demonstrate that for any pair ¢,y € M, the inequality ||R¢p + Zy|| < H holds.

To proceed, consider arbitrary elements ¢,y € M such that ||¢|| < H and ||y|| < H. Using the
estimates derived from Equations (2.9)(2.11), we obtain the necessary bound on the combined
operator acting on these elements:

IR + Zp|| < IRl + |29l
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< LG+ AqwG(yL + M N) + ﬁ(ywa’f + wNay + GP + a) <G.

It follows that R¢ + Zy € M, thereby demonstrating that the operator sum preserves the
bounded set M. This result, in conjunction with the established properties of the
operatorsnamely, that R is a contraction and Z is continuous and compactconfirms that all the
necessary conditions for applying Krasnoselskiis Fixed-Point Theorem are fulfilled within the
space X.

In light of Lemma 2.3, we then deduce the existence of a fixed point z € M satisfying the
relation

z=Rz+ Zz.
This fixed point corresponds precisely to a solution of the original Equation (1.1), thus proving
the existence of at least one solution under the given  assumptions
Theorem 3.2
Let (H,) — (Hs) be hold. If

hence 1.1 has an unique w-periodic solution

Proof. for ¢, € X, we have

w S r P
g —nyiza [ [ [ e wnoe) - | mewnesa| sus
% li=1 i=1

0

- p p
F100M + M) gl [ D" 92aE = FO) = ) ¢ (€ vae = FO))| As
i=1 i=1

+i ) |1 (#(6)) -1 ()],

< NwM;N |l ¢ =1/) | +7ywl I =y I +0P Il d — ¢ Il
< Al(wyL + M\N +M, + M3) + Pl Il ¢ =9

=yllo—1l

=

The proof is complete .

Conclusion

In this work, we investigated the existence and uniqueness of periodic solutions for
impulsive neutral dynamic equations with infinite delay on time scales.We proved that
under some conditions these equations have periodic solutions by using Krasnoselskii's
fixed point theorem and the contraction mapping concept.

We prove that impulsive neutral dynamic equations with infinite delay on periodic time
scales admit periodic solutions.This was obtained by applying Krasnoselskii's fixed
point theorem and turning the system into an integral equation.

We proved that the periodic solution is unique under more strict conditions—more
especially, involving Lipschitz continuity and limitedness of the associated functions.
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This was accomplished by applying the contraction mapping concept, therefore
guaranteeing that the lone solution under the specified constraints is likewise periodic.

Our method presented a strong foundation for investigating dynamic equations on time
scales by combining analytical methods with fixed-point theory. This approach can be
expanded to many kinds of dynamic systems having comparable structures.

The findings have important ramifications for systems with memory effects—such as
those driven by delay differential equations. Crucially in disciplines including control
theory, economics, and biological modeling, the periodic character of the solutions can
reveal understanding of the long-term behavior of such systems.

Further research could explore the stability of these periodic solutions and their
sensitivity to initial conditions or parameter changes.

Extending the analysis to stochastic dynamic equations on time scales could provide
additional insights into real-world systems subject to random fluctuations.

This work contributes to the broader understanding of dynamic equations on time
scales, offering both theoretical insights and practical tools for analyzing complex
systems with delay and impulsive effects.
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