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The continued fractions topic is a major branch of number theory due to
.their applications in the field of Number Theory

The continued fractions is a method to find the best approximations to the
rational and irrational numbers by the sum of the consecutive division of the
.numbers

In this thesis, we will study the simple continued fractions, convergence, the
.properties of convergence and some examples of them

The convergence and some theories are used to solve Liner Diophantine

Equation in the field of Gaussian integers. We also study the simple infinite

continuous fractions, their convergence and some properties of convergence for
.non-rational numbers, ¥,¥,V(5&) ,e,(a+Vb)/c

Finally, the convergence and the best approximations are studied, and then
some computer algorithms are applied that use continued fractions to verify the
.results obtained in this thesis
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In this thesis, we presented the disadvantages in the El-gamal public-key
cryptographic system algorithm, as the length of the ciphertext resulting from the
ElGamal algorithm is always twice the length of the plantext of the message.
When the message is very long, the resulting ciphertext is also long, so when it
be sent between the communication parties lead to less security. If the enemy
was able to intercept one of the two ciphertexts (y4, y») during the communication
process, then he can easily recover the other ciphertext because there is a
relationship between the two ciphertexts.

Most encryption algorithms today use (Integer arithmetic modulo prime
numbers), In order for the system to provide us with resistance to attacking the
system in use, the keys must be very large. Larger keys mean slower encrypting
and decrypting speeds and more reliability. One way to increase the speed of the
algorithm is to make the field more complex by converting the integer field to a
In this thesis, using Gaussian integers make it more difficult for Gaussian Integer.
an attacker to break the ciphertext. One application of Gaussian integers is to
combine them with Polybius to increase the complexity of the classic Polybius.
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This thesis aims to solve numerically an inverse Cauchy problem defined on a
two-dimensional domain occupied by a material satisfying the Helmholtz type
equations benefiting from the additional Cauchy data on the accessible part of
the boundary. A meshless numerical method proceeds by using an
approximation of the solution based on the polynomial expansion. To confirm the
efficiency of the proposed method, different examples considered and the
obtained linear system solved using the well-known CGM and CGLS algorithms.
The stability of the method was checked by applying different noise parameter.
To avoid the severe ill-condition property of the inverse Cauchy problems,
regularization and preconditioning were applied to obtain a better accuracy for

each CGM and CGLS.
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In this thesis a fourth order differential boundary value problem is solved using a
meshless collocation method proposed by using apolnomial expantion [29] and
[26] The solution is expressed as a polynomial expansion and this expansion is
used to verify the bi-harmonic problem which produce a linear system that is
solved by two different numerical algorithms (CGM) and (CGLS).

The obtained approximate solutions by these two algorithms are compared with
the exact one.

The efficiency of the proposed methods is illustrated by solving problems with
some examples of a polynomial and Non-polynomial exact solutions .

In general , the inverse Cauchy problem is a kind of an ill-posed problem and
our problem is severely ill-conditioned so the stability is confirmed by applying a
noise for the Cauchy data

42




cladaly i

Efficient Solutions for Multicriteria Sequencing : Alu)ll glgie | cliay 1 llhall ol

Problem on one Machine aal al

s Baledll | pabaial¥l) | ciluzaly )l a g le r andl) pstall A - AT L Axalaldl
iuala ps—lc
Sl

osia s saledll | o A Adelldsall | aad bl and | Y Y AL & U
J}A;.A‘EA:: :\.UJS:

gl

s ol

In this thesis, multi-criteria (multi-objective) problem of sequencing n
tasks(jobs) j (j=1,...,n) on one machine is considered. The three criteria (objective
are total completion time (X C;), total lateness (X L;j) and maximum
tardiness(Tmax). It is know that multi-criteria problems are NP-hard, our problem is

NP-hard.

We introduce some propositions to discover the efficient solutions and
propose a Modified Branch and Bound (MBAB) algorithm to find the set of
efficient (effective) solutions for the 1/F((X Cj, X Lj, Tmax) problem. This problem is
denoted by symbol (P). The (MBAB) algorithm, depends on the basic rules for
the branch and bound (BAB) algorithm and the definition of efficient (Pareto

optimal) solution .

Also, we apply the Complete Enumeration Method (CEM) for finding the exact
set of efficient solutions for the problem (P) in order to compare the (MBAB)
algorithm with (CEM). Experimentation test problems are presented to see the

applicability of the algorithm (MBAB) and (CEM) for the problem(P) .

The outcomes(results) of our application for the proposed algorithm(MBAB)
yields the efficient (effective) solutions for n up to 21 in a reasonable computation
time with in high effectively. The(CEM) yields the exact set of efficient solutions

fornupto 9.
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In this thesis, multiobjective or multicriteria sequencing problem on one
machine is presented. The four objectives are total completion time (3 C;), total
lateness (3 L;), maximum lateness (Lmax) and maximum earliness (Emax). In this
study, we aim to find optimal and local (approximate) solutions for the problem

of sequencing tasks (jobs) j,
j=1,2,...n on one machine to minimize the multiobjective function (Z}‘zl G +
}‘:1 L;j + Lmax + Emax ). This problem is denoted by (P).

We introduce the branch and bound (BAB) algorithm to find the optimal
solution. The (BAB) algorithm employs a lower bound (LB) based on the
decomposition property of the multiobjective problem. Also, we use an efficient
upper bound (UB) in (BAB) algorithm. Computational experiments for the (BAB)
algorithm are applied on a huge collections of test problems. The (BAB) algorithm
solves the problem (P) for n up to 21 effectively. The (BAB) algorithm needs
much time for searching the optimal solution. Therefore, we employ local search
algorithms (methods) to get local (approximate) solution that are close to optimal
and take less time. These methods are descent method (DM), simulated
annealing (SA) and genetic algorithm (GA). The (DM) and (SA) solve test
problems for n up to 40000 efficiently while (GA) solve test problems for n up to
35000 successfully. The (BAB), (DM), (SA) and (GA) are applied by coding them

in Matlab.
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One of the types of the inverse problems is inverse Cauchy problem for
modified Helmholtz equation. This type of problem arises in one of the real life
application, which is the heat conduction in the fin. The goal of this thesis is the
determination of temperature on the under-specified boundary benefiting from
the accessible part of the boundary with Cauchy data which are the temperatures

on the accessible boundary and the heat flux in this pat.

This problem is solved using some numerical methods that is the meshless
method by expressing the solution as a polynomial expansion and verifying our
problem for this polynomial expansion which produce a linear system that is
solved by two different numerical algorithms (CGM) and (CGLS). The obtained
approximate solutions by these two algorithms are compared with the exact
solution.
To investigate the accuracy of this proposed method several examples are
studied with some polynomial or nonpolynomial problems on regular domains by
benefiting from the efficiency of the meshless method.
The inverse Cauchy problem is known to be an ill-posed problem and in addition
our problem is highly ill-conditioned so the stability is confirmed by applying a
noise for the Cauchy data. To reduce the effect of this highly ill-condition property
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The human cytomegalovirus (HCMV) is considered one of the
opportunistic viruses, with a worldwide distribution, that can infect humans at any
stage of life. This study aims to serological and molecular diagnostic of HCMV
among women with miscarriage and their correlation with socio-demographic
characteristics (e.g., age, living, academic achievement, number of abortion, and
fetus age) and detection of unique long 97 (UL97) gene. One hundred samples
included 80 women suffering from abortion which were referred to Al-Batool
Teaching Hospital and 20 pregnant women with no history of abortion in the
period between November 2021 and January 2022.
Anti-HCMV antibodies I1gG and IgM was estimated by Enzyme Linked Immune
Sorbent Assay (ELISA). Results showed that the abortion women shown highest
percentage of seropositive to CMV for IgG (96.3%) and (40%) IgM with a
significant difference as compared to the control group (P < 0.05).Anti-CMV IgG
and IgM seropositivity was higher in younger women (20-30 years old). The
years had the highest rate of )21-30(current study found that the age groups
abortions (53.8%) with significant differences (P< 0.05). The findings of this study
also show that uneducated women, and the women living in rural areas have a
higher rate of abortion (58.8% and 72.5%), respectively with significant difference
(P< 0.05). Furthermore, the current study found a statistically significant
relationship between the number of miscarriages and fetal age, with the highest
miscarriage rate for fetuses less than 3 months (98.3%).
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Fifty yogurt and vaginal samples were collected for Lactobacillus plantarum
isolation and detection the antimicrobial activity of extracted bacteriocin against
uropathogenic Candida albicans and Pseudomonas aeruginosa which isolated

from 100 urine samples from females who attended Al-Batool Teaching Hospital.
The age pf patients was ranged from 19-40 years old. The collection of samples
was under the supervision of consultant obstetrician and gynecologist for a period
extended from November 2021 to February 2022. 20 (40%) isolates of
Lactobacillus plantarum, 34 (34%) isolates of Pseudomonas aeruginosa and 25
(25%) isolates Candida albicans were obtained and subjected to macroscopic ,
microscopic and biochemical tests.Detection of produced bacteriocin by
Lactobacillus was investigated by primary and secondary screening techniques
and purified by three steps using Ammonium sulfate precipitate 80%, ion
.exchange and sephadex-s-1000 for gel filtration.
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Diabetes Mellitus (DM) is a metabolic disease, involving inappropriately elevated
blood glucose levels . DM has several categories, including type 1, type 2,
maturity-onset diabetes of the young (MODY), gestational diabetes, neonatal
diabetes, and secondary causes due to endocrinopathies, steroid use, etc. This
study was conducted in the Baquba Teaching Hospital - Diyala Health
Department, in the period from the beginning of October 2021 to the end of
January 2022.Which aimed to evaluate some immunological indicators for
patients infected with diabetes type 2 which included assessment levels of
interleukins IL-15, IL-33, and IL-36 in DM patients and healthy population and
assessment levels of complements proteins C3 and C4 in DM patients and
healthy population. A total of 90 blood samples were obtained for the current
study and classified into groups as follow:The first group: - Approval of (60) blood
samples from diabetes mellitus type2 and medically diagnosed by specialized
doctors in the Baquba Teaching Hospital Consultation and after diagnosed by
laboratory test. Where the number of males was (28) and the number of females
(32) within age range between (21-70) years and they were divided into age
groups.The second group: (30) samples of apparently healthy people of both
sexes were adopted and used as a control group, where the number of males
was (15) and the number of females (15) within the age range between (21-70)
years and they did not suffer from any Chronic or acute illness at the time of
sample collection.
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Human cytomegalovirus (HCMV) can infect humans at any stage of life and
remain dormant for a long time in the body. It can reactivate at any time based on
the body's immune. The study's goal was to assess the risk of co-infection with
HCMV in HBV patients and HCV patients and the prevalence of HCMV among
blood donors.

This study was conducted during the period of 1 January 2022 to 1 May 2022 at
Baqubah Teaching Hospital, the Public Health Laboratory , and the Main Blood
Bank in Bagqubah - Diyala province.

The total number of specimens was 112, collected from 31 patients with HBV, 31
patients with HCV, and 50 blood donors.

The serological tests were done by ELISA for the detection of HCMV IgM and
IgG while molecular tests were done by real-time PCR for the detection of HCMV
DNA and for the assessment of HCMV viral load. The liver function tests (TSB,
indirect bilirubin, direct bilirubin, AST, ALP, and ALT) were analyzed by the
Cobas c-111 device, which are considered as measuring tests for the condition of
the liver.

The results showed that (3.2%) of HBV patients were seropositive to HCMV IgM
and (100%) seropositive to HCMV IgG, while (3.2%) of HCV patients were
seropositive to HCMV IgM and (96.8%) to HCMV IgG. As for the blood donors,
the results showed that the HCMV IgM was not detected, while the HCMV IgG
was detected in 92% of them with no significant differences (P-value > 0.05).
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The current Covid-19 crisis has caused a lot of effects in our everyday life
including language which is one of the first means that reflects the events taking
place throughout the world.
Due to the fact that the majority of Covid-19 linguistic effects are achieved
through language used in media discourse. The current study is devoted to
recognise diverse levels of stylistic analysis of Covid-19 terminology in the
English mass media content. In order to achieve this task, this study has
employed the descriptive method of research and the stylistic analysis as a
research instrument.
The study is based on the hypotheses that Covid-19 pandemic is a fertile
environment for linguistic innovation, and the media style can contribute to our
understanding of how language is utilised to construct and communicate social,
cultural, political, and medical contexts in which they are produced.
The current study seeks to investigate the nature of the new English
expressions that appeared in the wake of the Covid-19 outbreak. It also
describes the kinds of word formation processes that contributed to the
emergence of these expressions in the English language. In terms of syntax, the
current study reveals that Covid-19 news texts are characterized by significant
amount of simple structure, and tend to become nearer to the everyday language
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Face-to-face interviews are regarded as a particular genre of spoken speech
and contain several linguistic devices that merit further study. Due to the active
and direct contact between participants in these interviews, context sensitivity
exists. Thus, certain expressions should be used for a variety of purposes,
including shifting the subject, introducing a new topic, eliciting personal
commentary from participants, showing politeness, etc. These expressions are
known as discourse markers (henceforth ; DMs), and they transmit pragmatic
functions (expressing the speaker's attitude and other communicative goals) as
well as textual functions (expressing coherence and cohesion).
This study aims to know the functions of DMs and the extent of using them in
TV Interviews. The study is based on hypotheses that state, firstly that the use of
DMs can affect the run of conversation directly or indirectly. Secondly, DMs are
frequently used by participants in different types of conversation. Finally, it is that
context and personality contribute to the choice of DMs.
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Facial expressions are the nonverbal cues people use to communicate. They
form a large part of the daily communication process between interlocutors and
play an important role in interaction. The study intends to explore the significance
of facial expressions and what impact they have on conversations.
This study aims at investigating facial expressions and their role in the
persuasion process during conversation in political interviews. The study is based
on the hypotheses that many interlocutors use facial expressions, as a
persuasive technique in interaction with others to express emotions, thoughts and
attitudes and fulfill their intentions in addition to convincing people of certain
messages.
To achieve the aims of the study, two types of procedures have been adopted:
theoretical and practical. The theoretical procedures consist of presenting the
basic notions of persuasion and nonverbal communication including body
language, paralanguage, and facial expressions. On the other hand, the practical
procedures consist of analyzing recorded videos of twelve English political
interviews, selected from different countries and cultures around the world. The
videos are downloaded from YouTube channel and saved on a DVD, as an
appendix.
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The relation between language and gender is still a source of controversy
among researchers in the field of sociolinguistics. A hail of accusations has been
pointed to language for working against females in favor of males. Discourse
Markers occupy a considerable space in these claims. Being reported to use
more Discourse Markers than men, tentative language becomes sociolinguistic
profile of women, which increases their marginality and weakness and deepens
sex discrimination against them in general.
This study aims at investigating the difference between males and females in
terms of using Discourse Markers. The study hypothesizes that gender influences
the frequency and type of Discourse Markers employed by participants and that
males use more Discourse Markers than females. It is also hypothesized that the
differences between males and females in terms of using Discourse Markers are
not only gendered-based, but they can also be attributed to some other social,
contextual and textual factors. These factors are the relation between the
participants and the social distance between them, the mood of the speaker, the
topic they talk about, type of text, its setting, and its theme. Besides, male and
female speakers are hypothesized to manifest similarities and differences in the
use of Discourse Markers due to cultural variety
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of linguistics. The main The field of pragmatics encompasses many theories
objective of these theories is to study the relation between language and context.
Speech Acts Theory, in particular, is of pragmatic orientation that is concerned
with how words, in certain contexts, can be used to perform actions rather than
convey mere information. This theory attempts to explore how the speakers
employ language to accomplish the intended actions and how the hearers infer
the intended meaning. Language is used to assert specific ideas, report certain
issues, and express knowledge and belief in public, country, and world affairs. On
the other hand, this role of language can be observed remarkably in the context
of politics, which is likely to be seen in every single dialogue or conversation
between two or more people. Recently, the focus is on how a politician uses
language to convince his audience of what he is talking about. The current study
IS an attempt to explore the communicative functions of the English language in
the speeches of Joe Biden (the American President) and Boris Johnson (the
British Prime Minister (PM)), and it adopts the expanded Speech Acts Theory of
Assertion, by Searle (1969, 1979) and Searle and Vanderveken (1985). This
study is intended to investigate the employment of speech acts in the selected
ten speeches of the two presidents. It aims at analyzing the illocutionary acts of
assertion in the presidential texts due to the adopted pragmatic model,
highlighting the different types of assertive acts and unfolding the similarities and
differences in the way Biden and Johnson employ speech acts of assertion to
achieve their communicative goals on the target people.

72




-

Laaigd

BEHAVIOR OF SOFT CLAY SOIL : Al ) gl sie | udee aluil 1 llall aul

USING GRANULAR COLUMN la
AND ELECTRO-OSMOSIS TECHNIQUE
Dol | roalmiaY) | Aginal) gl : el | edigh A ; A L daalal
fteale | Aigl) s gle
Al

osiSa sl | o A AuddallAsoall | aal il and | YeYY: R A
il s als

s ol

Soft soil is described as being very compressible or sensitive to excessive water
infiltration due to its density or composition, the properties of soft clay can
undergo extreme changes, for example, high settlement, shrinkage, swelling, and
low shear strength. There are many techniques used to treat soft clay soils such
as pre-loading, mechanical compaction, granular columns, and electroosmosis
technique. Granular columns are vertical columns of compacted aggregate or
sand that are generated through improved soils. In this study, soft soil improved
by column and numerical model used Finite Element Model (FEM) to study the
behavior of settlement of soft clay soil. Soil has dimensions (L=6 m) with (D=8 m)
depth. Granular columns with various depths (4,6, and 8 meters) and diameters
(0.5,0.8,and1m) are used to treat weak soil. The behavior of settlement is
investigated during a period of 180 days. The electric model is applied to use as
a second technique with various voltages (5,15, and 30 volt) to study the effect of
pressure of soft soil waterelectric current on the surface settlement and pore
treated with granular columns and electric current together
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The roll bonding process is one of the widest methods used to produce sheet
metal composite with similar and dissimilar materials. Composite metals
produced by the rolling process are quite important because of their extensive
applications in various engineering fields. In this thesis, hot roll bonding was
applied to produce composite metals, where it was used in two cases. The first
was the hot rolling procedure to fabricate composite sheets consisting of two
layers, AlI8112 /pure Cu. The second case represented the production of
composite sheets including of three layers AI8112/pure Cu/Al8112. Different
thickness reductions (45, 50, 55 and 60%) and roll bonding temperatures (300°C,
350°C, 400°C, and 450°C) were applied. The effect of thickness reduction and roll
bonding temperatures on the microstructure and mechanical properties were
checked. Microstructure evaluations and the mechanical properties, measure the
hardness of two layer and three layers. The tensile test to find some mechanical
characteristics such as yield strength and tensile strength was performed. The
best results of the overlap zone were recorded at 60% and 450°C for both the
two and three layers. The hardness increases when the thickness reduction R%
increases at different roll bonding temperatures. Meanwhile, a remarkable effect
of roll bonding temperature T was found on Vickers hardness HV at the thickness
reduction R=60% and roll bonding temperature T=300°C. The results of hardness
recorded 78HV and 95 HV in two and three layers respectively. The study
showed that the yield strength increases when the thickness reduction (R%)
augments and roll bonding temperature (T) reduces. At high thickness reduction
and low roll bonding temperature, the yield strength was 130 MPa and 188 MPa

two and three layers respectively.
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Since the tendency of architects in general and civil engineers in particular
towards the construction of curved reinforced concrete structures has increased,
it has become necessary to pay attention to these structures, develop them, and
effects. This research is focused on investigating the performance of concavely-
curved soffit-reinforced concrete (RC) beams strengthened by carbon fiber-
reinforced polymer (CFRP). The objective of this research is to study the effect of
the soffit's curvature on the behavior of curved beam, deformability, and load
capacity of reinforced concrete beams strengthened with CFRP. This study is
divided into two parts. The first part includes a numerical analysis of previous
studies where a 3D nonlinear finite element (FE) analysis was performed, using
(Ansys2019) 3D, to model from the program two curved reinforced concrete
beams simply supported with CFRP. The beams were simulated to obtain the
load & deflection curve, failure load, failure mode, crack ,stress and change at
failure, in order to understand the effect of curvature on the performance and load
capacity of this type of structural member; The results showed a high degree of
convergence between the experimental and theoretical programs. While the
second part of the research included, FE models were adopted in conducting
various parametric studies, where 31 models were developed for parametric
studies to study the behavior of models for simply supported curved beams with a
length of 6 meters to understand the effect of curvature on the performance and

capacity of these types of structural members and six groups. The first group
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Urban accidents management has become much more complicated for the size
and complexity of interior structures growth as urbanization. In contrast to outside
disasters. First responders and planners have little knowledge of indoor locations
architectural and semantic data, along with how they engage with their
environment, some experts and academics have suggested combining Building
Information Modeling (BIM) technology and Geographic Information System
(GIS) to create a 3D space scene where the effects of fire evacuation are still
severe. The benefits of BIM include improved 3D modeling, the characteristics of
people evacuation is a geographic information system that includes powerful
simulated geographic analysis tools to scan the route and determine the best
collection point for people to collect.

This research aims to build emergency and safety system to avoid risk for
people and suggest a path that is safe, fast, wide, available, and not closed
inside the university campus buildings (Building of students accommodations )
and outside the building, that leads us to the point where students and
employees gather safely without crowding, facilitating external response to any
emergency that may occur .
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The electrothermal method is used to treat soft clay soil under load in this study.
The experiment model is adopted to study settlement behaviour. The effect of
heat on settlement, maximum stress, heat transfer, and thermal conductivity of
soft clay soils is studied. The variables studied are the distance between the
heaters, the heating time, and the source's temperature. A model is used with
dimensions (60 * 40 * 60) cm, and heaters were used in each model, and the
power of each heater is 925 watts. The number of tests used is 37 test. The first
test is without heat treatment, and settlement is measured in it directly. As for the
rest of the tests, heat treatment was used in it, and the tests are divided into two
phases. The first stage is the heat treatment stage, and the second stage is
placing the mechanical load on the soil. The mechanical load is weights placed
on the soil through the footing. The tests were divided according to the research
structure into three cases and according to the distance between the heaters and
the footing centre (2b,3b,4b) cm. In each case, the tests are conducted according
to the heating time, where the heating time is used (4,8,12) consecutive hours,
and each time 4 tests were used at different temperatures (200,300,400,500) °C.
In each of the above cases, the temperature in the soil is measured through a
data collection device that measures the temperatures surrounding the heater at
different distances from the heater (5, 10, 15, 20,25) cm and at different depths (5

and 30) cm from the surface
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In this thesis, the dynamic-vibration response of sheet pile resulting from vibration
force is investigated. The source of vibration is generated by applying an electric-
rotary motor with eccentric loading installed on a distance from sheet pile, the
tests are performed under dry and soaked states. The experimental work is
carried out by taking the following parameters into observance: the spacing
between the sheet pile and the source of vibrations and operating frequency of
the mechanical oscillator. All these tests are conducted by using a sandy soil
which is taken from Karbala Governorate, central of Irag. Twenty-eight tests are
carried out for sheet pile, under three operating frequencies namely, 5, 10, and
15 Hz. The distance (D) between the sheet pile and the source of vibrations as
follows: (D=0.5H, D=1H, D=1.5H), besides the displacement amplitude and
velocity of vibrations, as well as acceleration, settlement and rotation of sheet pile
are measured during tests. The displacement amplitude, acceleration, velocity of
vibrations, settlement and rotation of sheet pile decreased at soaked conditions
as compared with similar values of these parameters at dry condition. The
reduction in displacement amplitude when the distance between the sheet pile

and the source of vibrations increased from.
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Machinery and equipment are major sources of vibrations in cities. These
vibrations are transmitted through the soil and affect its engineering properties
which, under these loads, cause the foundations to be in a different position, and
deep foundations often use piles. As a result, piles are the perfect solution to
This study .transfer loads from the surface of the soil to more stable layers
investigates the dynamic response of a pile group when subjected to a dynamic
load caused by a close square-shaped machine foundation acting as a source of
vibration. The vibration source is created by applying a machine foundation to a
square foot (80 x 80) mm. Another adjacent base (truss set) is placed, on which
the effects of vibration must be checked. Both foundations are placed on top of
sandy soil. The pile assembly consists of a cover with dimensions of (10 x 100 x
100) mm and a set of 4 driven piles with a diameter of 8 mm. The spacing
.between the piles is (8D), (L/D) = 31

The tests are conducted under dry and soaked conditions, and are performed
with attention to the distance between the machine base (vibration source) and
the piles, as well as the operating frequency of the mechanical oscillator (the
machine base).
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Infrastructure services are closely related to human life and development , they
are an essential indicator of the progress of life in countries . Infrastructure
projects are indeed the backbone of a country's economic development, so
enhancing the performance of infrastructure projects is critical for governments
looking to develop their economies and improve productivity , it provides several
social, economic, and environmental benefits over both short and long time
periods.

The research aims to study the existing infrastructure of the Governorate

of Diyala , analyze the available data, prepare indicators of the deficit ratios
according to international or local standards in six sectors of infrastructure
(housing, roads, electricity, water, health, and education),and propose possible
solutions to treat the problems in these sectors of infrastructure.

The literature and previous researches that dealt with the subject of
infrastructure were reviewed
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Slum housing is a critical issue in developing countries and is one of the biggest
problems facing growth in different many countries. The phenomenon of slum
construction spread in Iraq in the residential areas in general after 2003, in a
remarkable way as a result of the urgent need for housing and the lack of
commitment to building control. Diyala Governorate is one of the governorates
that suffered from the problem of slums, which resulted from slum housing
communities resulting from demographic, social, and economic variables that
negatively affected the organization of the various uses of land, specifically
residential uses. The number of slum housing units in Diyala Governorate is no
less than 26072, and those who live in slum housing represent a percentage of
10% of the population of Diyala Governorate in the year 2021, according to the
latest survey conducted by the Directorate of Municipalities and the Directorate of
Planning in Diyala Governorate.

This research aims to investigate the causes of slum housing and its impact on
society and infrastructure, and to develop proposed solutions or alternatives to
slum housing. To achieve this goal, previous research and compilations were
investigated to define slum housing and the reasons behind it
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Hybrid polymer composites have recently become the interest of the world and
their uses are increasing in various applications, especially mechanical,
electronic, and other applications. Recently, advanced machining techniques for
hybrid polymer composites have been used to solve many problems during
machining processes, including the ability to form complex shapes, high
performance, better surface features, and high levels of accuracy. In this study,
hybrid polymer composites consisting of an epoxy matrix and reinforced with six
layers of carbon fibers with a fixed percentage (15%) and ceramic particles (SiC
and Al,O3) with different weight percentage were prepared by hand lay-up
method. Mechanical tests including (tensile test, flexural test, impact and
hardness test) as well as physical tests, including (thermal conductivity test, and
density calculation) were conducted. The results of mechanical tests showed that
an improvement in the tensile and flexural properties was of (19.7%) in the tensile
strength, (40%) in the modulus of elasticity, (55.26%) in the flexural strength and
(69.49%) in the flexural modulus, (12%) in the hardness using hybrid polymer
constituent A4 (70 wt% Epoxy+15 wt% CF +10 wt% Sic +5 wt% Al,O3) compared
Al free of ceramic particles. However, this hybrid polymer constituent includes
lowest value of impact strength. The results of physical test reveals that the
enhancement of thermal conductivity was 40% with maintaining the light weight
indicated the uniform distribution of sample A4. Also, the morphological analysis
of particles, the best defect-free surface and the bonding strength between the
reinforcement and the epoxy matrix can be obtained using this constituent which

has contributed to the improvement in the mechanical and physical properties.
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Stability and safety are crucial considerations when building dam structures in
seismic zones, any structure's performance and stability are always its top
priorities, especially large structures like dams that can fail and cause serious
property losses in addition to putting people's lives in danger. Seismic loads have
been implicated in several embankment dam collapses. Many effects of
earthquakes can be seen on embankment dams, such as settlement, instability,
internal cracking, differential motions, or damage to nearby structures.

The vertical drainage column is crucial for the stability of the dam as the water is
drained using the existing vertical and horizontal filters which eventually improve
the value of the effective stress using different scenarios. Different water levels
.(quarter, half, and full) were used with or without a vertical drainage column

In the present study, the stability of the Hemrin Dam was studied, under the
influence of earthquakes with the existence of a vertical drainage column, and
with different levels of water, in the reservoir dam. Two types of earthquakes
have been taken namely (El-Centro and Kobe), the Geo-Studio computer
program is used in the analysis by its subprograms SEEP/W, SLOPE/W, and
QUAKE/W
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Aluminum alloys are being utilized increasingly often in the automotive,
transportation, marine, and aerospace industries. Due to their superior strength,
resistance to wear, and fatigue resistance, The main goal of this study is to obtain
experimentally the fatigue life of the selected alloy under different conditions
fatigue life under elevated temperatures and variable loading the mechanical
characteristics of AA7001-T6, including ultimate tensile stress (UTS), yield stress
(YS), Young modulus (E), and ductility, the reduction percentages were recorded
to be 37%, 37.2%, and 24% respectively while the ductility increased by 28.57%.
Fatigue interaction have a large effect on fatigue strength and life. The endurance
fatigue limit was recorded to 208 Mpa at 25°C and reduced to 184 Mpa at 330°C,
about an 11.5% reduction occurred. Shot peening reduced the percentage to
32.2% and 36.7%, respectively. Shot peening treatment increased the improved
fatigue limit at 330 °C from 217 MPa to 229 MPa, 5.24% improvement. The
endurance fatigue limit (fatigue strength) was found to be 229 MPa at RT, but it
increased to 237 MPa as a result of SP 3.37%. The cumulative fatigue damage
under rotating bending loading and the stress ratio R = -1 were calculated. The
experiments were carried out at (25°C), (330°C), and (SP+330°C), respectively.
Use a modified damage stress model that has been developed to account for
damage at different load levels to forecast the fatigue life under high
temperatures. the output of the model was compared to experimental results as
well as to an output from the fatigue damage model that was used to determine
the greatest damage
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Silver-bio nanocomposite coating on stainless steel (316L) sheets was prepared
by electroless deposition technique. The bath composition influences on the
characteristics of Ag based Multi wall carbon nanotube(MWCNTS),
Hydroxyapatite (HA) and Alumina (Al,O3) bio nanocomposite coating produced
by electroless deposition technique,The variable of this process are
(Temperature ,Speed ,pH ,Concentrations) therefore, the present work aims to
comparing the influences of the Multi-wall carbon nanotube (MWCNTS)
,Hydroxyapatite(HA), and Alumina (Al,O3 ) nanoparticles incorporation at various
concentrations (0.1, 0.3 and 0.5)g/l on the mechanical property (microhardness) ,
chemical properties (corrosion resistance and ion release) , surface morphology
and crystal structure of Ag- nanocomposite coatings as well as biological
property( anti-bacterial property) for the coated substrate ,The application of this
work in orthopedic and dental devices,stent .

From the EDS results, it's obvious that the nanocomposite coatings comprise a
silver matrix with (MWCNTs, HA and Al,O3) strengthening nanoparticles.

The scanning electron microscope (SEM) analysis results showed that the
coatings are uniform and covers the stainless steel (316L) substrate, and showed
that the uniform distribution of nano particles in the Ag matrix coating.

While X-ray diffraction(XRD) results, showed that the nanocomposite coatings
Ag- (, Hexagonal-MWCNT HA and Alpha-Al,O3) being nano-crystalline
structures.
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This study's was to synthesize and investigate the structural, magnetic, and electrical
properties of cobalt, nickel, and manganese ferrite nanoparticles substituted of zinc
ferrite, each with the chemical formula Co;.,Zn,Fe,;04, Ni;.ZnFe;04, and Mny_Zn,Fe,0,,
and calcined at (600, 700, and 300 )°C respectively for )where x varied (0.3, 0.7, 0.9
three hours. Structural properties were tested using XRD, FESEM, and FTIR. The face-
centered cubic pattern of the produced particles is formed by the X-ray diffraction
spectrum, crystalline size (D) are calculated used Scherrer's equation. We show two
absorption bands in the range of (250-600) cm™ were visible in fourier transform
infrared (FTIR) spectra and were assigned to the tetrahedral and octahedral sites,
These bands show that all of the samples' spectra are composed of ferrite. .respectively
The images produced by field emission scanning electron microscopy (FESEM) show that
all have homogeneous spherical particles and nano scale size, the study indicated that
the average particle size (20-60) nm was sufficiently small to behave
superparamagnetically. In order to analyze the dielectric properties recorded by an LCR
meter in the frequency range of (50Hz-5MHz) at room temperature, the produced
nanoparticles were designed on a disc with dimensions of (1x10) mm .The results
showed that the prepared particles had good electrical properties. The dielectric
constant, dielectric loss angle, and dielectric loss factor are found to decrease with
increasing frequency. According to a magnetic measurement,the vibrating sample
magnetometer (VSM), the hysteresis loop curves perfectly matched, which evidenced

the formation of typical soft magnetic materials.
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There are many antibiotic heterocyclic molecules used in the field of medical
applications such as anti-cancer agents, anti-microbial and anti-viral, but unfortunately,
cancer cells and infected cells can be resistances to medicines by the day. There is a real
need continuously to develop or find out new analogs for that medicine. This work aims
to synthesize new heterocyclic molecules able to overcome this problem using a simply
accessible methodology, economic resources, and chemically stable products. 1, 1, 2-
trimethyl-1H-benzo[e]indole was chosen as starting material which was easily modified
by treatment with phosphoryl chloride to reach the synthon 2-(1,1-dimethyl-1H-
benzo[elindol-2(3H)-ylidene) malonaldehyde. The latter was coupled via Schiff’s reaction
with four groups of organic chemicals including amino sugar (2-amino glucose and 6-
amino glucose), aliphatic branched amines (methyl amine, and 2-amino butane),
aromatic amines (aniline, benzylamine, and 4-methyl-o-phenylenediamine) and amino
acids (alanine, valine, and tryptophan) compounds. As the synthon has two aldehyde
groups the coupling via Schiff’s reaction should yield the di-substituted compounds of
each series, but Schiff’s reaction produced only mono-substituted compounds of each
series when short time reaction condition is applied even two equivalents of substrates

were used
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The aim of the current study is to prepare nanocellulose (NC) from two agricultural
wastes: cotton lint and pear peels rather than throwing it into waste which increases
pollution of the environment and thereby reduces environmental pollution to some
extent. In this study, the nanocellulose was prepared by acid hydrolysis using sulfuric
acid at a concentration (30) % for cotton lint and pear peels to dissolve the raw
materials by sulfuric acid and extract cellulose. It also converts it to nanocellulose by
using renewable and advanced methods by the ultrasonic processor for different times
at (30-180) minutes. The techniques for the characterization of nanocellulose are field
emission scanning electron microscopy (FESEM), atomic force microscope (AFM), X-ray
diffraction (XRD), and Fourier transform infrared spectroscopy (FT-IR). The surface
structure was diagnosed using AFM and (FESEM) techniques. Nanocellulose was
obtained in small sizes and in distinctive forms as indicated by the measurements. The
results of the atomic force microscope (AFM) showed the NC produced from the cotton
lint is better than the NC of the pear peels as the size of nanoparticles is smaller and
therefore there is a larger surface area .The results of FESEM images show differences in
size and shape of the samples. It showed the existence of regular crystalline regions, but
also showed non-amorphous areas. The surface morphology of the NC prepared of
cotton lint the presence of some fibers aggregation and agglomeration of the sample
and some irregular shapes tending to spherical and layers separarted from each other
with some nanotubes. the surface morphology of the NC prepared of pear peels show
the surface morphology all of them show a homogeneous distribution of spherical shape

like nanoparticles with different sizes.
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Type 2 diabetes is a metabolic disorder characterized by high blood sugar and insulin
insufficient. It occurs as a result of impaired insulin secretion that regulates glucose
uptake from the liver, adipose tissue, peripheral tissues and muscles. Changes in lipids
are observed in individuals with metabolic syndrome. For years before clinical symptoms
of type 2 diabetes appeared, it was previously called non-insulin- dependent diabetes
mellitus or adult-onset diabetes. Several causes contributing to the development of type
2 diabetes have been included, including decreased glucose uptake, increased lipolysis,
decreased insulin secretion of beta cells in the pancreas due to the increased secretion
of glucagon from alpha cells in the pancreas and increased production of glucose in the
liver. The study is conducted to measure the level of vaspin in obese and non-obese type
2 diabetics and compare it in healthy individuals.

The study sought to determine the relationship between vaspin levels and type 2
diabetes, as well as the associations between insulin and vaspin levels with the rest of
the variables. The enzyme-linked immune sorbent assay (ELISA) technique was used to
evaluate the levels of insulin and vaspin in the blood serum. FBG, HbAlc, TG, TC, HDL,
Urea, Creatinine, and CRP blood tests were also performed in the blood serum using
ready-made laboratory analysis )kit( .
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This thesis describes the preparation of silver nanoparticles (Ag-NPs). Natural sources as
a green method were used in two different procedure; with and with out addition of
precipitating agent. Then the properties of the products were compared to each other.
The biological activities study were done against two types of bacteria; two gram +ve
(Staphylococcus aureus and Staphylococcus epidermidis) and two gram —ve (Escherichia
coli and Klebsiella pneumonia). However, the silver nanoparticles were prepared using
environmentally friendly manner (with and without a precipitating agent) using AgNO;
salt as a source of silver metal with the help three different aqueous extracts of Cordia
myxa, Alhagi graecorum and Ceratonia Siliqua leaves as a reducing factor and NaOH
solution as a precipitating agent.

The first method, silver nanoparticles (Ag-NPs) were obtained by slow addition of plants
leaves extracts of (Cordia myxa, Alhagi graecorum or Ceratonia Siliqua) under
continuous stirring at room temperature.

In the Second method, silver nanoparticles (Ag-NPs) were obtained by slow addition of
plants leaves extracts of (Cordia myxa, Alhagi graecorum or Ceratonia Siliqua) and
sodium hydroxide solution as precipitating agent at room temperature. Silver
nanoparticles were characterized by FT-IR, UV, XRD, FE-SEM, and EDX techniques.
However, UV-Vis examination showed that the size of Ag-NPs with/without NaOH
solution were 9.74 and 9.79 nm for Cordia myxa, 9.74, and 9.81nm for Alhagi graecorum
and 9.73 and 9.83 nm for Ceratonia Siliqua respectively
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Tuning a PID controller is a crucial task in control engineering to achieve optimal
performance of the system. However, manual tuning of PID parameters can be
inaccurate and difficult without extensive experience.

One approach to tuning the PID controller is by utilizing met heuristic algorithms. These
algorithms are based on natural phenomena and can efficiently search for the optimal
set of PID parameters. Therefore, utilizing met heuristic algorithms for tuning PID
controllers can significantly improve the system's performance and reduce costs
associated with manual tuning.

In this thesis, proposed a new methods for tuning parameters of the PID controller of
DC motors using a hybrid adaptive PID_GTO predictive model based on the artificial
gorilla troops optimizer algorithm(GTO) .The empirical results are compared based on
four type of error indicator functions ,Integral Time Squared Error (ITSE) , Integral Time
Absolute Error (ITAE), Integral Absolute Error (IAE) , and Integral Squared Error (ISE) and
with other previously techniques in literatures, such as the Ziegler-Nichols and PSO
Optimizer algorithm. The empirical results show that this method outperforms other
techniques in improving steady-state error, stability, overshoot, rising time, and settling
time of the DC motor.
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The Spread of fake news can be defined as one of the social phenomena which might be
pervasive at social levels through social media and between individuals. Fake news
discussed on social media causes deception and misleading individuals. Such issues aim
to change the views of individuals and society. For instance, information is rapidly
spreading in social and news media with no accuracy, which might badly impact society
and individuals. Thus, it is essential to have a detection mechanism that can predict fake
news adequately fast.

A detection model is presented to classify fake news with the effect of Term Frequency
—Inverse Term Frequency (TF-IDF) on the dataset. In addition and using two machine
learning methods Naive Bayes and K-Nearest Neighbor (NB, KNN) and one deep learning
method Convolution Neural Network one dimension (CNN-1D). and used two different
sets of data set. For the first data set, the model achieved the maximum accuracy using
two machine learning algorithms (NB and KNN) which are (94% and 87%), and the
maximum accuracy for the first data set was (100%) using the deep learning algorithm
(CNN-1D). For the second data set, the model achieved the maximum accuracy using
two machine learning algorithms (NB and KNN) which are (93% and 97%), and the
maximum accuracy for the second data set was (100%) using the deep learning
algorithm (CNN-1D). The results achieved are better than the related inline works, so
this algorithm enhances the classification accuracy
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Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) stands for the COVID-
19 pandemic. Which is a novel strain of coronavirus that was first identified in Wuhan,
China, in 2019. The World Health Organization (WHQ) declared the outbreak of COVID-
19 a pandemic on March 11, 2020, and it continues to spread. The emergence of
variants globally led to millions of confirmed cases and deaths, particularly in older
adults or those with underlying health conditions.

The purpose of constructing a phylogenetic tree is to infer evolutionary relationships,
how and when different species diverged from a common ancestor. It is also used to
determine which organisms are more closely related to one another and to understand
the patterns and processes of speciation among different organisms based on
comparing various genetic characteristics. The tree can be used to understand the
evolutionary history of different groups of organisms and can also be used to make
predictions about the relationships between different species. Additionally, phylogenetic
tree construction can help identify key evolutionary events, such as the origin of new
.traits or the emergence of new lineages

The well-supported and trustworthy phylogenetic tree is proposed in this thesis and
obtains a higher bootstrapping value for all clades of the trees when applying different
algorithms for each coronavirus genera using Maximum Likelihood (ML), Neighbor-
Joining (NJ), and Maximum Parsimony (MP) methods. The highest bootstrapping value
was obtained based on the ML algorithm
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The Internet of Things (loT) is improving people's lives in more direct and practical ways.
One of the most important systems and possible loT applications is healthcare. It is
extensively utilized in a variety of industries and has been developed in a number of
ways to support human health, including using the Internet of Things to diagnose
illnesses. It also influences the patient's state and the efficacy of the system. The
capacities of the healthcare system will be enhanced by and monitor the conditions.

this thesis proposes a predictive model using only Received Signal Strength Indicator
(RSSI) volatility. The proposed approach achieves the same function as conventional
solutions that use a complex set of motion sensors.

The environment and other elements cause RSSI fluctuation experimental findings
demonstrate the ambiguity of RSSI change when people move across the network area
and support the applicability of the detection and prediction approach, under a speciﬂic
situation and some relevant performance indicators, such as the probability of a
complete section
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The study was conducting on sheep and human, in Diyala, iraq. 146 sheep consist
from 61 male and 85 female .were submitted to investigation, during the period,
November 2021 to March 2022. Skin scraping were collected, undergo laboratory
examination for Sarcoptes scabiei. The main clinical signs, were increase in respiratory
and heart rate, wool loss, crusted, pityriasis, pustules. Infestation rate 56(38.35%);
19(13.01%) among male and 37(25.34%) female. The maximum prevalence was during
January and February, 12.33% and 17.12% respectively. The infestation was high in
young sheep of one year old. Also in those of poor and malnutrition condition and those
under bad management. Hematological there were a significance difference in TECs and
TLCs and Hb concentration, in addition to low pcv% value. Histologically there were
hyperkeratosis, acanthosis, hemorrhage, inflammation, neutrophils, eosinophilic layer

and macrophage.
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