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NODE DISPLACEMENT TO CLUSTER 3D POINT CLOUDS
Mehmet Ali Balci, Omer Akgiiller

Mugla Sitk1 Kogman University, Faculty of Science, Department of Mathematics, Mugla 48000, Turkey
mehmetalibalci@mu.edu.tr
Mugla Sitk1 Kogman University, Faculty of Science, Department of Mathematics, Mugla 48000, Turkey
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Abstract:

The 3D point clouds used for displaying the discrete smooth surfaces have become quite common
with the developing technology. The geometric processing of 3D point clouds depends on the
number of points. Clustering methods are presented for shortening these processes. In this work,
we present a clustering method that is based on the vibration potential of the vertices of the
Delaunay graph, which includes the points as vertices.

Keywords: Point Cloud Processing, Delaunay Triangulation, Node Displacement, Clustering
General area of research: Mathematics
ICFAS2018-1ID: 1013

1. INTRODUCTION

Recently, increasing demand for realism in visualization has led to the popularity of structured
light and laser-range scanners. Having many application areas such as reverse engineering, rapid
prototyping, digital geometry processing and architecture, these scanners are also useful for
modeling real world objects from time consuming and expensive digital design processes.
Basically, they produce point clusters that are directly measured and produce a discrete
representation of the object by sampling the geometry of the object in the determined locations.
These generated point clusters can then be reverse reconstructed to obtain the object surface. In
contrast to the discrete representation of the object, construction can be examined in five steps:
data acquisition, data noise reduction, point cloud simplification, point cloud recording, and
surface reconstruction. Achieving data clusters in each of these five steps significantly shortens
the time to perform processes [6,10,11].

Clustering is, naturally, a problem of density estimation, which collects and groups samples with
similar properties. Cluster detection is the process of grouping a set of objects into clusters so that
the objects in a cluster have high similarities, but not similar to objects in other clusters [5].
Partitioned clustering and hierarchical clustering methods are the most commonly used clustering
methods. Partial algorithms usually specify all the clusters in one place. K-means is a typical
partitioned clustering algorithm. The main advantages of the K-means algorithm are the
simplicity and speed that allows it to work in large data sets. However, since the resulting clusters
are bound to the first random assignment, they do not give the same result during each run and

ICFAS2018-1ID: 1013 1
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the number of clusters must be defined in advance. Hierarchical clustering is agglomerative or
divisor. Agglomerative algorithms start as a separate set from each element, and two sets
separated by the shortest distance are joined one after the other. Many hierarchical clustering
algorithms are agglomerates. The divider starts with a large cluster, and the division is repeated
as the hierarchy progresses downward. Hierarchical clustering creates a hierarchy of hierarchies
called a dendrogram. The way the elements are clustered is clearly shown in the dendrogram.

The distances or similarities between 3D points become more uniform and make this partition or
hierarchical clustering processes more difficult. In addition, similarities between 3D points can be
problematic because a point in the 3D domain may be closer or more similar to another cluster
member. Neighborhood associations can be effective at solving such a problem. It is well known
that 3D Voronoi diagram and Delaunay triangulation provide topological neighborhood relations
and reasonable explanations for spatial locations [9]. Clustering methods based on these
approaches have been extensively studied to distinguish significant segmentation of 3D models,
contrary to mesh fragmentation or surface segmentation [1-8].

In this paper, we discuss the clustering of elements of a point cloud cluster according to their
vibrational potentials. We present a geometric approach to the construction of networks formed
with point cloud elements as an alternative to traditional operations, which generally treat
networks as combinational objects and based solely on classical graph theoretic concepts. To do
this, we embed the point cloud to n-dimensional Euclidean space, where n is the number of
nodes of the network, using the Moore-Penrose pseudo-inverse of the graph Laplacian created by
Delaunay Triangulation.

2. METHOD

Given a network expressed by a simple G = (V,E) graph, some physical concepts may be
useful for analyzing it. One of these concepts is called vibrational potential. The vibrational
potential is a measure of the amount of grafting that is held in the thermal bath and then under a
small perturbation of the equilibrium state of a node. The vibrational potential of a graph can be
computed as
k

V(J_C)) == E _)TLD_C) )
where k is the spring constant, L is the graph Laplacian, and X is the vector whose i-th entry is
the displacement of x;. A vibrational potential of a network is deeply studied in [3] and we
strongly refer it to interested readers.
In this work we consider the vibrational potential energy from the static position of the Delaunay
triangulation created on the point cloud. As mentioned earlier, the local neighborhood of each
point is effective for the clustering of 3D point clouds.

For this purpose we present the vibrational potential of a node respect to its neighboring nodes
with
—>: k —T —
V(x,) = Exv Lyx,
where k is the spring constant, Ly is the Laplacian of the neighboring graph Gy of the node v in

G, , and x, is the vector whose i-th entry is the displacement of v. The mean displacement of the
node v can be computed with the reverse temperature 8 as

ICFAS2018-1ID: 1013 2
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A, = J | wtpGdz;

where the probability distribution P (x,) is

1 k k
P = zew (- B L), z= [ dwenn (- BT 1%).

By the diagonalization of the Laplacian matrix Ly these values can be computed as follows:

Let 0 = AN, <AV, <--- <AV, be the spectrum of Ly respect to eigenvalues AV,. Since the

quantity respect to 0 eigenvalue is the center of mass, the 0 eigenvalue does not affect the
vibrational potential. Then the integral measure can be transformed by

n
4z = 1_[ dx; = |detUy| 1—[ dy; = dyr,
i=n i=1

where Uy is the matrix formed by the orthagonal eigenvectors of Ly. By the introduction of this
transform the new probability distribution can be obtained as

n 0o
Z= j dyyexp (_TvaANyv) = 1_[ J dy, exp (—7/1”,13/,%).

u=1 —co
where Ay diagonal matrix involves the eigenvalues AV i

By the simplification methods presented in [3], it is possible to obtain the mean square of the
node displacement as
1
(Ax;)? = ﬂ_kLIi\;+'

LN* is the generalized Moore-Penrose pseudo-inverse of Ly

where
3. EXPERIMENTAL RESULTS

To analyze the results of the method we present in this study, we consider two examples as stated
in Figure 1.

Fig.1. 3D test models. The upper one is referred as the cow model and the lower one is referred as the plant
model.

ICFAS2018-1ID: 1013 3
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The discretization of the cow model has 2903 vertices and the discretization of the plant model
has 6510 vertices. The Delaunay triangulation of each models are presented in Figure 2.

Fig.2. Delaunay triangulation of the cdw model with 5804 triangles and of the plant model with 12364
triangles.

The mean displacements of each node are computed for the respected Delaunay triangulations.
The calculations show that the maximum and mean of the vibrational potentials are 0.0061595
and 0.0020569 for the cow model, 0.0069094 and 0.00182428 for the plant model, respectively.
As seen in Figure 3, the vibrational potentials of the nodes tend to form clusters among
themselves. The vibrational potentials below the mean value are more dispersed, while those
above the mean value are more uniform. For this reason, the K-Means clustering algorithm is
used.

Vibrational Potential Vibrational Potential
: mbe seepiimal o 0.005
0.0030 I
i 0.004
0.0025 t
0.0020 0.003
0.0015
e e = = ——— e — —— 0.002F
0.0010
0.0005 001
e e+ Ordered Nodes Ordered Nodes
500 1000 1500 2000 2500 1000 2000 3000 4000 5000 6000

Fig3. The vibrational potentials for the ordered nodes of the cow model (left) and plant model (right).

In Figures 7, we present the points with vibrational potentials closer to the mean for K-Means
clustering algorithm for K = 3 and K = 5, respectively.

Fig.6. The cluster with mean 0.00187143 for K = 3 and The cluster with mean 0.00193029 for K = 5 for cow model and the cluster with
mean 0.00197157 for K = 3 and the cluster with mean 0.00168184 for K = 5 for plant model
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4. CONCLUSIONS

To determine point clusters in 3D point clouds is important for the several steps of point cloud
processing. In this study, the clustering of the elements of the 3D point cloud is obtained by using
the vibrational potential of each node. Topological neighborhoods in clusters are important for
the point clouds embedded in Euclidean space. To this end, by using the Moore-Penrose pseudo-
inverse of the Laplacian of the graph emerges from the Delaunay triangulation we are able to
embed the point cloud to |V|-dimensional Euclidean space and compute the vibrational
potentials.

Calculation of the vibration potential showed a certain clustering in the resultant values. When
we examine these clusters in the point cloud, it is observed that the clusters with the average
vibrational potency near the vibrational potential are points that are the elements of the small
triangles in the Delaunay triangulations. Thus, in a point cloud, the points that deviate the most
from the average vibration potential are the outliers or the points that contain the most noises.
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Abstract:

Long-term hygroscopic thickness swelling rate of polypropylene (PP) composites filled with
thermally treated wood flour was investigated. The beech wood chips were heat treated at 120
°C, 150 °C or 180 °C for 30 or 120 min using saturated steam in a digester. The composites based
on PP, beech wood flour (BF), and coupling agents (PP-g-MA) were made by melt compounding
and injection molding. The weight ratio of BF to PP was controlled at 50/47 for all blends. The
amount of coupling agent was fixed at 3 wt% for all formulations. Further study was conducted
to model thickness swelling of the composites, a swelling rate parameter (KSR). The thickness
swelling of thermally-treated samples at 30 min for 120 °C and 30 min for 150 °C were lower
than that of control samples, followed thermally-treated samples at 120 min for 180 °C, 30 min
for 180 °C, 120 min for 120 °C, and 120 min for 150 °C, respectively. Furthermore, the thickness
swelling of the BF/PP composites decreased with increasing time and temperature of the thermal-
treatment. In addition, at 30 min for 120 °C, the composites showed a lower parameter of
swelling rate than control samples. The KSR of the composites was influenced both by the time
of thermal treatment and temperature.

Keywords: Thickness swelling rate, Thermal-treatment, Lignocellolusic filler, Polypropylene
General area of research: Wood Mechanics
ICFAS2018-ID: 1017

1. INTRODUCTION

Thermal treatment has been used by many researchers to improve dimensional stability of wood
and wood-based composite. It decreases the water absorption of wood by the crystallization of
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cellulose and extraction of hemicelluloses from wood (Hosseinihashemi et al., 2016). The
enhancement of the dimensional stability, reduction of the swelling, and alteration of the
chemical composition of wood have been found in thermally modified wood (Tjeerdsma et al.,
2000; Hadi et al., 2016).

The improvement in the hygroscopic and micromechanical properties of heat-treated wood
occurred with an elevation in the steam temperature, which correlated well with this pattern of
degradation in the constituents of the biocomposite matrix in the cell wall (Yin et al., 2010).
Also, the improvement in the dimensional stability of thermally treated wood could be related a
reduction in number of free hydroxyl groups with chemical reactions (Dale Ellis, 1994). This
could be also related to the chemical modification in the fiber cell walls during the hydrothermal
treatment (Hadi et al., 2016). Hemicelluloses degraded by thermal treatment positively affect the
dimensional stability of wood. Although the effect heat treatment of wood on thickness swelling
of wood plastic composites were investigated by previous studies (Ayrilmis et al., 2011;
Hosseinihashemi et al., 2016), the long term thickness swelling has not been extensively
investigated. In the present study, the effect of thermal treatment of modified beech wood flour
on the long-term thickness swelling of the thermoplastic composites was investigated.

2. MATERIAL AND METHODS
a. Materials

The polymer matrix was comprised of V30S polypropylene (PP), with a melt flow index of 16
/10 min and a density of 0.87 g/cm’, supplied by Marun Petrochemical Co. (Mahshahr, Iran).
The lignocellulosic material used as the reinforcing filler in the composites was beech (Fagus
orientalis L.) wood flour, which was ground by a grinder A a maleic anhydride grafted
polypropylene (MAPP), which was PPG101 provided by Kimia Javid Sepahan Co. (Tehran,
Iran), with a melt flow index of 64 g/10 min, a density of 0.91 g/cm’, and a grafted maleic
anhydride content of 3 wt.%, was used as the coupling agent.

b. Thermal-treatment of wood chips

Before the preparation of the composites, beech logs were chipped by a drum-type chipper. Prior
to the heat treatment, the wood chips were dried at room temperature for 24 h. After cooling in a
desiccator, the wood chips were heat treated for 30 or 120 min at different temperatures (120 °C,
150 °C, or 180 °C) using saturated steam in a digester. Then Beech wood flour (BWF) was
prepared from the treated chips using laboratory type grinder. The wood flour was dried until 0
to 1% moisture in an oven at 103 = 2 °C for 24 h. Polypropylene, beech wood flour, and the
coupling agent were then weighed and bagged according to the formulations given in Table 1.

ICFAS2018-ID: 1017 2
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Table 1 Composites of the evaluated WPC formulations

WPC code | Treatment type Beech wood flour | Polypropylene (PP) | MAPP*
(Wt.%) (Wt.%) (Wt.%)

A WPC-30 min-120 °C | 50 47 3

B WPC-30 min-150 °C | 50 47 3

C WPC-30 min-180 °C | 50 47 3

D WPC-120 min-120 °C | 50 47 3

E WPC-120 min-150 °C | 50 47 3

F WPC-120 min-180 °C | 50 47 3

G WPC-control 50 47 3

*MAPP = maleic anhydride grafted polypropylene

c. Preparation and testing of WPCs

The mixing of raw materials was carried out with a counter-rotating intermeshing twin-screw
extruder (Model T20, 1990, Dr. Collin GmbH, Germany) which its barrel temperature ranging
from 180 'C at six zone, from feeding zone to the die zone, at a screw speed of 60 rpm for 14
min. The pasty compound produced was cooled to room temperature and then grinded to produce
suitable granules for further processing. Grinding was carried out in a laboratory mill (Wieser,
WGLS 200/200 Model, Germany) and the granulated materials were dried at 105 °C for 4 h. Test
specimens were prepared by injection molding machine (Model EM80, Aslanian Co., Iran) set at
160-180 °C temperature was used to prepare test specimens. At each molding operation a
complete set of specimens for different tests are produced. Finally, the specimens were
conditioned at a temperature of 23 °C and relative humidity of 50% for at least 40 h, according to
ASTM D 618-99 prior to testing. The water absorption was determined according to ASTM D
570 standard.

d. Physical test

Water absorption (WA) studies were performed following the ASTM D 570 standard. The water
absorption of the WPC specimens with nominal dimensions of 5 mm x 11 mm x 80 mm was
determined after 2, 4, 6, 8, 10, 12, 24, 48, 72, 168, 336, 504, 720, and 1440 h immersion in
distilled water at room temperature. Three specimens of each type of WPC were dried in an oven
for 24 h at 105 £+ 2°C. The dried specimens were weighed with a precision of 0.001 g and then
they were placed in distilled water. At the end of immersion periods, the specimens were
removed from the distilled water and the surface water was wiped off using blotting paper.
Weight of the specimens was measured at different time intervals during the long-time
immersion.

3. RESULTS AND DISCUSSION
a. Long term water absorption and thickness swelling behavior
Long-term water absorption and thickness swelling of the composites after 1440 h immersed in

water are presented in Figures 1 and 2. Generally, water absorption and thickness swelling
increased with immersion time, reaching a certain value beyond which no more weight and
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thickness increased. At the early stage of the water uptake test as compared with the long term
test, the composites clearly absorbed more water as well as faster. The composites containing
thermally treated beech wood flour had longer equilibrium time (time to reach to equilibrium
water absorption and thickness swelling) (Figures 1 and 2). Furthermore, the composites
containing thermally treated beech wood flour swelled and gained weight very slowly.

12
4+ 30 min-120°C W 30 min- 150 °C A 30 min- 180 °C

< 120 min- 120 °C O 120 min- 150 °C £ 120 min- 180 °C
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Figure 1 Effect of thermal-treatment severity on the long-term water absorption of WPCs

Exposure duration and temperature are two important factors affecting hemicelluloses
degradation. Cumulative thermal exposure in the hot-press alters the hemicelluloses structure
because arabinan and galactan, each a side-chain component of the hemicelluloses, tend to be
more degraded as the chip size decrease (Winandy and Krzysik, 2007). These changes in the
chemistry of hemicelluloses seem to reduce the hygroscopicity of the flakes. A lower internal
void volume which might obstruct the migration of moisture and diminish the convective effect.
The decrease of hemicellulose content results in a decrease of hydroxyl groups, including free
hydroxyl groups, thus decreasing the water absorption capacity of wood. water absorption of
untreated wood was the greatest. The greater water uptake of samples with greater weight loss
could be due to the possible presence of larger and more pores in these samples, which will
increase capillary motion of water.
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Figure 2 Effect of thermal-treatment severity on the long-term thickness swelling of WPCs
4. CONCLUSIONS

The composites produced with thermally treated beech wood flour swelled and gained weight
very slowly. The thickness swelling of the composites decreased with increasing time and
temperature of the thermal-treatment. In addition, at 120 °C for 30 min, the composites showed a
lower parameter of swelling rate than control samples. A strong relationship was found between
the long-term water absorption and thickness swelling in the composites. Based on the findings
obtained from the present study, it can be said that thermal treatment of the wood chips at 150 °C
for 30 min is the optimum parameters for the wood flour reinforced polypropylene composites
having higher water resistance among the treatment groups.
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Abstract:

Bio-o0il was produced from wood wastes using thermal and catalytic pyrolysis methods.
Phenol-formaldehyde (PF) resin was then synthesized with the different amounts of the bio-
oil obtained from thermal method (10 to 50 weight %) and alkali catalyst (potassium
carbonate, K,CO3) (10 to 50 weight %). The wood sawdust was selected as a biomass
feedstock, which was pyrolyzed in a vacuum reactor at 500 °C, with and without catalysts.
The chemical composition of bio-oils was determined by GC-MS analysis. Bio-based PF
(BPF) resins synthesis from bio-oil, phenol, and formaldehyde, were characterized by some
chromatographic and specstrocopic methods. Oriented strandboard (OSB) panels were
produced with BPF resins and then their technological properties were determined. The
chemical properties of the PF resins with bio oil and technological properties OSB panels
were compared with the results of lab-scale and commercial PF resin and OSB panels. Some
physical and mechanical properties of the thickness swelling of the OSB panels produced by
the synthesized resins were determined. As the amount of the K,COjs catalysts increased from
20 wt% in the PF resin, the 24-hour thickness swelling of the OSB panels decreased from
15.4 to 14.3%, but further increment in the K,COj; catalysts content increased the thickness
swelling. Although the amount of the thermal bio oil increased from 10 to 40 wt% in the PF
resin 14.1 to 17.1%, it was lower than that of the control particleboard (19.3%). As for the
mechanical properties, as the amount of the thermal bio-oil and K,COs catalysts was 10 wt%
in the PF resin, the internal bond strength of the OSB panels was higher than that of the
control OSB. The results of this study showed that bio-based chemical products could be
partially replaced with the petrochemicals in the PF resin production.

Keywords: Bio-oil, Bio-based resin, catalysts Pyrolysis, Wood, OSB, technological properties
General area of research: Wood Mechanics
ICFAS2018-ID: 1018

1. INTRODUCTION

Fossil fuels have been major source of energy and chemical feedstock production all over the
world. Environmental problems associated with the fast-growing consumption of fossil fuels
have increased the keen interest in the development of renewable energy and chemicals.
Biomass is one of the renewable energy sources derived from lignocellulosic materials
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including woody and non-woody waste. Pyrolysis thermal conversion of biomass in the
absence of oxygen is one of the most promising thermal conversion technologies. Pyrolytic
liquid (bio-oil) has many advantages in storage and/or transport to the user is now appreciated
and it is gaining more widespread acceptance (Zakzeski et al., 2010; Saxena et al., 2009).
Many researchers have focused on the use of bio-oil as substitute of phenol in the synthesis of
bio-oil-phenol-formaldehyde resins (Fan et al. 2010; Cheng et al. 2012; Aslan et al., 2015).

Today, crude oil is the main resource for the production of phenol. Phenol has been produced
from cumene in multi-step procedures. Cumene is obtained from the alkylation of benzene
with propylene over an acid catalyst. PF resins are formed by the reaction of phenol and
formaldehyde. PF resins are grouped as resols or novolacs depending on the type of catalyst
that are used in the synthesis of the resin. In this study, scots pine (Pinus sylvestris L.)
sawdust was used as biomass. Catalysed and uncatalysed pyrolysis processes were carried out
in a vacuum pyrolysis reactor at the temperature of 500 °C. Alkali salt (K,COs, were used as
catalysts in the pyrolysis process. In addition, thermal method was used in the production of
bio-oil.

The aim of this study, was to examine the effect of the substitution degree of the catalytic
pyrolysis oil on the chemical, physical and thermal characteristics of the PF resins. Also,
some mechanical and technological properties of wood panels produced with the PF resins
modified with different amounts of catalytic pyrolysis oil were determined.

2. Materials and methods
Biomass

Scots pine (Pinus sylvestris L.) sawdust was used to produce bio-oil as biomass feedstock.
Biomass was ground and sieved to particle size of between <Imm and >2 mm, and it was then
air dried for 48 h at 20-22 °C prior to use as a pyrolysis runs.

Chemicals

The catalyst used in these pyrolysis experiments are K,COs purchased from Sigma Aldrich.
The bio-oil-phenol-formaldehyde (BPF) and laboratory resins were synthesized by using
phenol (liquid) and 37 wt% formaldehyde solution supplied by GENTAS chemical industries,
Izmit, Turkey. The commercial PF resol resin for OSB manufacture with solids content of
47.1%, viscosity of 232 cPs and pH of 9.14 was supplied by Polisan chemical company in
Izmit, Turkey. All chemicals were of analytical grade.

Non-catalytic and catalytic vacuum pyrolysis of biomass to produce bio-oil

The pyrolysis experiments were performed in a vacuum pyrolysis reactor. The reactor had a
stainless-steel cylinder with an inside diameter of 24 cm and a total length of 36 cm., which
was externally heated by an electric furnace. During the experiments, pyrolysis temperature
and heating rate were controlled with a Proportional-Integral-Derivative (PID). In a non-
catalytic pyrolysis, biomass sample of 2000 g was placed into the reactor. In a catalytic
pyrolysis, the reactor was charged with 200 g (10 wt%) of catalyst and 2000 g of biomass
sample. The reactor was heated up to final temperature of 500 °C and kept at this temperature
for 30 min. under a total vacuum pressure of 10 kPa. During pyrolysis, the bio-oil was
evacuated in two condensers by vacuum pomp.
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Resin synthesis procedure

Bio-oil obtained from non-catalytic and catalytic vacuum pyrolysis of biomass was used
without further pre-treatment for the synthesis. The PF resol resins were prepared in an
adhesive reactor. In synthesizing, PF resol resin without bio-oil (lab. PF resol resin) was to
produce control group of the resins. For lab. PF resol resin synthesis, F/P molar ratio of 2.0
and 700 g of phenol, 1100 g of formaldehyde (37 wt.%) and 62.5 g of NaOH solution (50
wt.%) (1/3 of total NaOH weight) were charged into the adhesive reactor. The reaction
temperature increased from room temperature to 60 °C within 60 min. The reaction mixture
was heated to 90 °C and maintained at 90 °C for 60 min., and then the second part NaOH (50
wt.%) solution was added into the reactor at temperature of 60 °C. At end of the reaction, the
mixture was allowed to cool to room temperature. BPF resins obtained by the same
procedure. The replacement levels of phenol by the bio-oil were increased from 10 wt.% to 50
wt.%. The physical properties of the BPF resins were determined.

OSB preparation and testing

The OSB panels were produced in the Wood Based Composite Laboratory (Istanbul
University, Faculty of Forestry). Standard poplar wood strands were supplied from Kronospan
OSB manufacturer, Kastamonu. The OSB panels with dimensions of 10 mm x 400 mm x 400
mm were produced under laboratory conditions. The modulus of rupture and modulus of
elasticity (EN 310), internal bond strength (EN 319) and screw withdrawal resistance (EN
320), and density were determined according to European Standard (EN).

3. RESULT AND DISCUSSION
Characterizations of the PF and BPF resins

The physical properties of the various BPF resins and the reference PF resins, including pH
value, viscosity, solid content, and gel time values are summarized in Table 3. As shown in
Table 3, all of the BPF resin synthesized with non-catalytic bio-oil exhibited lower pH value
than the reference PF resins and BPF resins synthesized with catalytic bio-oils. And also the
pH value of the BPF resins was determined that significantly decreased with the bio-oil
substitution level rising. Bio-oil contains organic acids. These compounds might have
decrease pH value of the BPF resins.

Table 3. Physical properties of the resins

Resin type Bio-oil pH Viscosity | Solid content Gel time
substitution | (20 °C) (25°C, (%) (100 °C) (s)
level (%) cPs)

Com. PF 0 11.92 320 58.88 172
Lab. PF 0 11.98 265 46.65 165
None 10 11.88 326 47.37 158
20 11.84 342 48.24 150

30 11.84 355 49.51 143

40 11.76 359 51.58 135

50 11.71 371 53.19 119

Thermal 10 11,88 326 47,37 158
20 11,84 342 48,24 150

30 11,84 355 49,51 143

40 11,76 359 51,58 135

50 11,71 371 53,19 119
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K,COs 10 11,92 321 47,19 158
20 11,90 320 48,04 150
30 11,90 327 48,89 147
40 11,87 345 51,15 136
50 11,83 351 51,91 124

Test results of OSB panels

Physical and mechanical properties of OSBs produced with the PF resins modified with
different amounts of catalytic pyrolysis oil are presented in Table 4. The results showed that
type of catalyst and bio-oil substitution level that affect mechanical properties of OSBs were
statistically significant (95% confidence intervals). It was found that the use of BPF resins
modified with catalytic bio-oils improved the mechanical properties of OSBs, though the
effect sizes were different from each other.

Table 4. Test results of OSB panels produced using catalytic pyrolysis oil

Tensile
Bio-oil strength Screw withdrawal | Modulus of rupture Modulus of elasticity
Resin |substitution| Density |perpendicular resistance
Type 1(6;751 (t)(; gllz E:)a:;z Surface Side Parallel Pergg I;dlc Parallel [Perpendicular
(g/em’) | (N/mm?) N N (N/mm?) | (N/mm?) | (N/mm?) | (N/mm®)
Comm. 0 0.816 2.05 89.5 74.3 34.2 29.9 5011.1 4764.5
PF (0.01) (0.23) (3.2) (2.6) (2.3) 3.1) | (162.4) (126.3)
Lab. 0 0.812 1.97 82.6 71.9 32.6 29.2 4860.4 4885.3
PF (0.013) (0.21) (2.8) (3.1) (3.1) (2.6) | (135.4) (152.7)
10 0.810 2.18 114.6 107.3 422 33.6 5585.7 4864.5
(0.05) (0.18) 4.3) (4.5 (4.6) (3.5 (182.3) (113.9)
20 0.824 1.95 95.9 86.5 34.8 31.2 6012.4 53229
(0.09) (0.22) (4.8 (3.6) 3.7 (2.8) (168.6) (195.4)
None 30 0.816 1.42 91.7 88.3 31.5 245 5306.7 5117.1
(0.013) (0.19) 3.7 (2.5) (2.8 24 (103.9) (203.6)
40 0.813 1.19 84.1 70.7 30.0 245 4615.1 4459.3
(0.015) (0.14) 4.2) (3.3) 4.2) (3.6) (121.6) (134.7)
50 0.828 1.02 80.3 65.0 25.8 23.8 4245.5 4278.6
(0.016) (0.11) (3.6) 4.1) (2.6) c (3.1) | (138.4) (162.8)
10 0,810 2,18 114,6 107,3 42,2 33,6 5585,7 4864,5
(0,05) (0,18) 4,3 4,5) (4,6) (3,5) (182,3) (113,9)
20 0,824 1,95 95,9 86,5 34,8 31,2 6012,4 53229
(0,09) (0,22) 4,8 (3,6 3,7 (2,8) (168,6) (195,4)
hermal 30 0,816 1,42 91,7 88,3 31,5 24,5 5306,7 5117,1
(0,013) (0,19) 3,7 (2,5) (2,8) 2,4 (103,9) (203,6)
40 0,813 1,19 84,1 70,7 30,0 24,5 4615,1 44593
(0,015) (0,14) 4,2) (3.3) 4,2 (3,6) (121,6) 1 (134,7)
50 0,828 1,02 80,3 65,0 25,8 23,8 4245,5 4278,6
(0,016) (0,11) (3,6) 4,1) (2,6) (3,1 (138,4) (162,8)
10 0,826 2,18 117,5 100,6 36,2 37,9 6326,2 5650,4
(0,015) (0,15) (5,3) (5,6) 4,3) 4,1 (172,7) (185,4)
20 0,813 1,91 106,4 97,5 42,5 35,5 5883.8 5268.3
(0,016) (0,18) (4,8 44 3.7 3.7 (128,7) (216,8)
K,CO, 30 0,819 1,81 98,9 75,3 30,8 343 5625,7 5035,2
(0,015) (0,10) 4,2 (3,9 (2,6) (2,6) (154,9) (169,3)
40 0,811 1,73 93,7 88,4 25,6 28,4 5189.,2 4618,9
(0,01) (0,12) 3,7 (4,0) (2,3) 3.7 (129.4) (148,49
50 0,825 1,68 84,5 76,7 22,3 25,9 4769, 4436,4
(0,013) (0,15) (2,8) (3,2) 3.4 (3,0) | (155,6) (175,6)
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Tensile strength perpendicular to the plane of the board tests are important to evaluate the
bonding strength between wood strands. The tensile strength of OSBs made with BPF resins
modified by use of K,COs; were higher than those of thermal process and non-catalytic.
Tensile strength values of all sample groups meet TS EN 300 OSB-4 minimum property
requirement which is 0.50 N/mm? (TS EN 300, 1997). Also, modulus of rupture (parallel: 30
N/mm?, perpendicular: 16 N/mm?) and modulus of elasticity (parallel: 4800 N/mm?,
perpendicular: 1900 N/mm?) values of all sample groups excluding samples made with non-
catalytic BPF resins with 40%-50% phenol replacements met the requirements for OSB-4.
Observations of the modulus of rupture, modulus of elasticity, screw withdrawal resistance
and tensile strength showed similar trends to the results found in tensile strength
perpendicular to the plane of the board tests. Tensile strength perpendicular to the plane of the
board after cyclic test values of all panel groups meet EN 321 OSB-4 minimum property
requirement which is 0.21 N/mm®.

4. CONCLUSIONS

The GC/MS analysis results showed that bio-oils obtained from non-catalytic and catalytic
pyrolysis of biomass contained large amounts of oxygen functional groups including
aldehydes, ketones, phenols, benzenes, alcohols and polycyclic aromatic hydrocarbons
(PAHs). Also, phenols accounted for the largest amount of compounds in the bio-oil. The
amount of phenolic in the bio-oil markedly increased with the use of thermal process and
K,CO3 compared with non-catalytic bio-oil. The viscosity values of the BPF resins were
higher than lab. PF resin and gradually increased with the bio-oil replacement rising due to
the high molecular weight compounds in bio-oil. The solid content of all the BPF resins
increased with the bio-oil substitution level raised. As the bio-oil substitution level raised, the
solid content increased for all the BPF resins synthesized with non-catalytic bio-oil. Lab. PF
resin had also the lowest solid content.
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Abstract:

The acid-base properties of recently synthesized 5-benzoyl-1-(methylphenylmethyleneamino)-4-
phenyl-1H-pyrimidine-2-one, (I), and 5-benzoyl-1-(methylphenylmethyleneamino)-4-phenyl-1H-
pyrimidine-2-thione, (II) were investigated in aqueous methanol (5% v/v methanol). New pKa
values of 2.883 (R2 = 0.999) and 3.684 (R2 = 0.998) were obtained at A = 245.2 nm for [ and A =
247.4 nm for II, respectively. The pKa values were determined from the pH-dependence of the
absorbance values using the Henderson-Haselbalch equation. The studies were carried out in the
pH range 1.0-13.0 using UV-Vis spectroscopy at a temperature of 25 + 0.1 °C and an ionic
strength of 0.1M.

Keywords: Pyrimidines; Semicarbazone; Thiosemicarbazone; Acidity constants; UV/vis spectroscopy.
General area of research: Chemistry
ICFAS2018-ID: 1053

1. INTRODUCTION

Pyrimidine bases are minor constituents of nucleic acids. The chemistry of these compounds has
been the subject of extensive research because of their applications in molecular biology and
medicine [1-4]. These compounds display antibacterial, antifungal, antiviral, insecticidal and
miticidal activities [5-7].

Considering the importance of the pyrimidine derivatives, I and II may display novel biological
and medicinal features, as well. Thus, the determination of dissociation constants of these
compounds is necessary in selecting appropriate acidic or basic reagents in drug discovery and
development. The structures of the compounds under investigation are given in Fig. 1.
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Fig.1. Molecular structures of the compounds

As shown in Fig.1, the compounds are analog of each other and containing amino and carbonyl
functional groups though they are a good model system for such investigation. Knowledge of the
dissociation behavior of any functional group is critical to understand the pharmacokinetic and
pharmacodynamic properties of new drug substances. Therefore, acidity constants (pK, values)
for a reactant are useful physicochemical parameters, describing the extent of dissociation of
functional groups of the related compound with respect to pH. A pK, value for a drug is a key
parameter influencing many biopharmaceutical characteristics [8].

The purpose of this study was to investigate whether if there is an acid-base equilibrium for the
each compound in their aged solutions.

2. MATERIAL AND METHODS

Apparatus: UV/vis spectroscopy studies are carried out using a Shimadzu 1601 PC UV/vis
spectrophotometer with quartz cells (1.0-cm path length). The pH of the aqueous solutions are
measured using a digital pH meter (Hanna Instruments 8314, Italy; = 0.01 pH unit) and a
combined pH electrode that is calibrated using standard aqueous buffers (pH 4.00, 7.00, and 9.00)
as described in a previous report [9]. An Eppendorf micro-pipette was used for the addition of
solutions. A Sartorius A120 S analytical balance (sensitivity of £ 0.0001 g) was used for
measuring the masses of the compounds (I - I) and chemicals.

Reagents: Stok solutions of I and II were prepared in analytical grade methanol. Aqueous
Britton-Robinson buffer solutions [10] are prepared with the desired pH wvalues for the
experiments.

Sample preparation: Experimental solutions were prepared by diluting the appropriate amount
of stock solution of the compounds with the Britton-Robinson buffer in the range from 2.060x10"
> t0 5.630x10™ M for I and from 3.611x10™ to 7.962x10™ M for II. The final alcohol content was
adjusted to 5% v/v.

Measurements: The ionic strength of the solution is kept constant with 0.1 M LiCl. The
experiments are conducted in Britton-Robinson buffer media over a pH range of 3.0 to 5.0 in
increments of 1.0 pH unit. For the pH values 1.0 and 2.0, 0.1 M HCl and 0.01 M HCI media are
used. The UV/Vis spectra were taken from 600 to 200 nm for each compound. The reference
beam contained a blank of buffer containing the same amount of pure methanol as the solvent.
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Determination of acidity constants: The acidity constants of the compounds were calculated at
selected wavelengths, by using the Henderson-Haselbalch equation as described by Albert et al.
[11].

pH = pK, + log {[A]/ [HA]}

In this equation A” denotes the ionized form of the investigated compound. However, HA denotes
molecular form, i.e. non-ionized form of the investigated compound.

3. RESULTS AND DISCUSSION

Compounds I and II are basic in character. Thus, they exist in their protonated forms in acidic
solutions (Fig. 2). Therefore, the obtained pK, values have been explained on the basis of the
relative contribution of acidic character of respective groups.

- H CgH
foz CBH5 o \N+ / 6'15
N—
I ot \ | = Ve
H5Cg = TN__ CH3 HsCg =" N 3
8 R A
%, S =+
HsCs N~ X HsCg N XH
H H

Fig. 2: Protonated form of the compounds under investigation. I: X =0, II: X =S

As an example, two obtained time-dependent UV/vis spectra are given for the each compound of
I and II in Figs. 3 and 4. All the spectra shown both in Figs. 3 and 4 are obtained 30 min after the
experiments starts, using aged solutions of the compounds.
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Fig. 3: UV/vis spectra for compound I, showing the shift in the wavelength of keto maximum, on increasing the pH
from 2.0 to 4.0. The both spectra shown in Fig. 3 are obtained 30 min after the experiments starts, using aged
solutions of the compounds.

As shown in Fig. 3, a hypsochromic shift by 5.5 nm in the wavelength of the keto maximum is
observed as the pH increased from 2.0 to 4.0. Fig. 4 is given below.

L0 H 2.0, 301.0
. pH=2.0, .0nm
/Thloenol pH=4.0, 310.0 nm
A 0.400:' i oty
b _
s
0.200 pH:Z.D \-‘.‘ S pH=4.0
0.000 i, O |
265.0 300.0 400.0 500.0 600.0

Wavelength (nm)

Fig. 4: UV/vis spectra for compound II, showing the shift in the wavelength of the thioenol maximum, on increasing
the pH from 2.0 to 4.0. The both spectra shown in Fig. 4 are obtained 30 min after the experiments starts, using aged
solutions of the compounds.
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As shown in Fig. 4, a bathochromic shift by 9.0 nm in the wavelength of the thioenol maximum
is observed as the pH increased from 2.0 to 4.0.

The observed shifts in Figs. 3 and 4 are essential in the presence of an acid base equilibrium thus,
important in the calculation of related acidity constants. On the basis of the spectrophotometric
data obtained one dissociation constant is calculated from the Henderson-Haselbalch equation for
the each of I and II, in the pH range from 1.0 to 5.0 aged solutions. The calculated pK, values
were observed to be between 2.50 and 3.00 for I. However, it was found to be between 3.40 and
4.00 for II. Unfortunately, the calculated each acidity constant cannot be determined exactly
belong to which atom in the corresponding molecules of I and II in this study. As a prediction,
the both pK, values are thought to be corresponded to the previously protonated nitrogen atom
substituted to the ring nitrogen at position 1 of I and 1 of II, respectively (Fig. 2). A new work
and assessments are needed to clarify this situation.

4. CONCLUSION

The present study provides a picture of the spectroscopic characteristics of compounds I and II in
aged aqueous methanol (v/v, 5% methanol) solutions. In this study, UV/vis spectral studies were
used in detail, for the first time, to check the presence of any acid-base equilibrium for I and IT in
their aged solutions. An acid base equilibrium was found to be existed for the each compound
investigated in their aged solutions. The calculated each acidity constant cannot be determined
exactly belong to which atom in the corresponding molecules of I and II in this study. It have to
be clarified in a further study.
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Abstract:

The sequence space 1(p) having an important role in summability theory was defined and studied
by Maddox. In this study, using the absolute summability of Euler mean, we introduce the space
|[E_¢”r |(p) which is generalized from the space 1(p). Then, we show that there is an isomorphism
between [E_¢”r |(p) and I(p). Also, we determine duals of this space.

Keywords: Absolute summability, Euler mean, matrix transformation, sequence spaces, Maddox’s
spaces.

General area of research: Mathematics
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1 INTRODUCTION

By w, we denote the set of all sequences of complex numbers. Let X and Y be any subsets of w
and A = (a,,) be an infinite matrix of complex numbers. If for every sequence x € X, the

sequence (A, (x)), A-transform of a sequence x = (x,,), is in Y and the series
o8]

Ap(x) = Z ApyXy
v=0
are convergent for all n € N, then, we say that A defines a matrix transformation from X into Y
and denote by A € (X,Y). The matrix domain of an infinite matrix A in a sequence space X is
defined by
Xy={x=(x,) €Ew:Alx) € X}
which is a sequence space.

Let ) a, be a given infinite series with its n-th partial sum s,,, ¢ be any positive sequence and
p = (p,) be any bounded sequence of positive real numbers. If
[o0]

Z(qbn)”n‘lIAn(s) — A1 ()|Pr < 0
n=1

ICFAS2018-1ID: 1091 1
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then, the series ), a,, is said to be summable |4, ¢|(p) (Gokge and Sarigdl (in press)).

We write c, bg and [, for the space of all convergent, bounded, k —absolutely convergent series,
respectively. Also, the a—, f—,y — duals of the space X are given by

X ={z=(z)e w: xz = (x,z;)el forallx = (x;,) € X }
XB ={z = (z;)e w: xz = (xpzx)ecs forallx = (x;) € X }
XY ={z = (z;)€ w:xz = (x3,z;)ebs forallx = (x;) € X }

respectively. A subspace X is called an FK-space if it is a complete metrizable locally convex
space with continuous coordinates B,: X - C (n = 0,1,2, ...), where P,(x) = x,, for all x € X; an
FK-space whose metric is given by a norm is said to be a BK-space. An FK-space X including
the set of all finite sequences ¢ has the property AK if every sequence x € X has a unique
representation x = Y'° ; x,e ™ that is

n
X — Z x,e®
v=0

where e® is the sequence whose only non-zero term is one in v-th place for v > 0. The

- 0,n >

Maddox's space

I(p) = {x = (e : ) I lPk < oo }
k=0

having an important role in summability theory is an FK-space with AK with respect to its

natural paranorm
[°) 1/M
900 = (mek)
k=0

where M = max{1, sup px}, (Maddox 1969, Maddox 1968, Maddox 1967, Nakano 1951).

Recently, the literature concerned with producing sequence spaces by means of matrix domain of
a special limitation method has grown wup. For example, the sequence spaces
[(p), 7}, 1(u, v, p) and Nt(p) were defined as the domains of the band, Riesz, the weighted mean

and Norlund matrices in the space [(p) and studied by Choudhary and Mishra (1995), Altay and
Basar (2002), Altay and Basar (2007), Yesilkayagil and Basar (2014), respectively. On the other
hand, Basar, Altay and Mursaleen have studied the spaces e, and e/, using by E” = (e,,) Euler
matrix where

M (1 _ yn—k .k
e,ﬂk:{(k)(l )"k 0<k<n
0, k>n
for all 0 < r < 1, ((Basar, Altay and Mursaleen 2005), (Mursaleen, Altay and Basar 2006)).
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Throughout this study, we take 0 < infp,, < o for alln € N and p,, is the conjugate of p,,, that

is pi + pi* =1 for p, > 1 and pi* = 0 for p, = 1. Before going to the main results, we remind
n n n

some well known lemma which is essential in our study.

Lemma 1 Letp = (p,) be any bounded sequence positive numbers.

(a) If p, > 1 forall v,then A € (I(p), l) if and only if there exists an integer M > 1 such that

[ee]
suleam,M_llp; < o,
n v=0

(b) If p, < 1forall v,then A € (I(p),ls) if and only if

Suplanvlp” <®
nyv

hold.
(Grosse-Erdmann 1993).

2 MAIN THEOREMS

In this section, it is aimed to introduce the absolute Euler space |E§,|(p), to give y- dual of this

Pn
< oo}

space. The absolute Euler space can be expressed as
n

1/pp n—1 -k, k
n Z(k—l)(l )" r* a,

(0]

2.

|E§,|(p) = {a € w:

n=1 k=1
or,
|E5| @) = @) 17 )
where
é/p‘*’, k=n=0
tne(P, D) = { p/Pr (Z - 1) A-r"krk, 1<k<n
k 0, k > n.

Because every triangle matrix has a unique invers which is a triangle, T" (¢, p) has a unique

invers S” (¢, p) where

(d)o—l/PSl k=n=0
r — -1/pp (m—1 ko
Snic (P, D) i(ﬁk 4 (k _ 1) r—1D"krm1<k<n
0, k> n.

ICFAS2018-1ID: 1091 3
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Theorem 1 Let 0 < r < 1 and p = (p,) be a bounded sequence of positive numbers. There
exists a linear isomorphism between the spaces |E g, | (p) and I(p).

Theorem 2 Let 0 < r < 1 and p = (p,) be a bounded sequence of positive numbers. If
py > 1 forall v € N, then
2

< ooy,

n

—1,-1/p5 (K =1\ . _ {yk—v..—k
kZM Tl () RS
=v

n Dv

-1/p (k— 1 o —
S (-t <o
k=v

Proof Let’s recall that a € {|E§,|(p)}y if and only if ax € [, whenever x € |E(£|(p).

n

(Epl@) ={acwam>1sup )
n

v=1

andifp, < 1forall v €N, then

{|E§,|(p)}y = {a € w: 51:15)

n

n k
D axe =T5@ )by Pag+ D a ) ¢ () = DI (0p)

k=0 k=1 v=1
n

=Ty Mg+ ) 9.7 (K1) - D T p)
v=1

k=v

= zn:fanJ@, p)

v=0
where
|{¢0_1/p3a0’ v=n=0
n
fnv:1Z¢_1/”;(k—1)(r—1)""’r"‘a 1<v<n
v v—1 ks - T
k=v

k , v > n.

Since T" (¢, p)(x) € I(p) whenever x € |E<£|(p), a€ {|E$|(p)}y if and only if F € (I1(p), lo).
Using Lemma 1 to F, we get what we wished to prove, so the proof is completed.

REFERENCES

1.  B. Altay and F. Basar, Generalization of the sequence space [(p) derived by weighted
mean, Journal of Mathematical Analysis and Applications, 330.1, 174-185, (2007).

2. B. Altay, F. Basar and M. Mursaleen, On the Euler sequence spaces which include the
spaces l,, and [, I, Information Sciences, 176, no. 10 1450-1462, (2005).

3. B. Altay and F. Basar, On the paranormed Riesz sequence spaces of non-absolute type,
Southeast Asian Bulletin of Mathematics, 26(5), 701-715, (2002).

ICFAS2018-1ID: 1091 4



10.

11.

12.

13.

5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)

Proceeding Book

B. Choudhary and S. K. Mishra, A note on Kothe-Toeplitz duals of certain sequence spaces
and their matrix transformations, International Journal of Mathematics and Mathematical
Sciences, 18(4), 681-688, (1995).

K.G. Grosse-Erdmann, Matrix transformations between the sequence spaces of Maddox,
Journal of Mathematical Analysis and Applications, 180: 223-238, (1993).

F. Gokce and M.A. Sarigol, Matrix operators on the series space |1V£ |(,u) and applications,
Kuwait Journal of Science, (in press)

I.J. Maddox, Some properties of paranormed sequence spaces, Journal of the London
Mathematical Society, 1, 316-322, (1969).

I.J. Maddox, Paranormed sequence spaces generated by infinite matrices, Mathematical
Proceedings of the Cambridge Philosophical Society, 64, 335-340, (1968).

I.J. Maddox, Spaces of strongly summable sequences, The Quarterly Journal of
Mathematics 18, 345-355, (1967).

M. Mursaleen, F. Basar and B. Altay, On the Euler sequence spaces which include the
spaces l,, and [, II, Nonlinear Analaysis, 65, no. 3, 707- 717, (2006).

H. Nakano, Modulared sequence space, Proceedings of the Japan Academy, Ser. A,
Mathematical Sciences, 27, 508-512, (1951).

M. Yesilkayagil and F. Basar, On the paranormed Norlund sequence space of nonabsolute
type, Abstract and Applied Analysis., Vol. 2014. Hindawi, (2014).

Wilansky, A., Summability Through Functional Analysis, Mathematics Studies, 85. North
Holland, Amsterdam, 1984.

ICFAS2018-1ID: 1091 5



5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

THE ABSOLUTE CESARO SPACE ON THE I(p) WITH PARANORM AND
SOME MATRIX TRANSFORMATIONS

Fadime Gokce, Mehmet Ali Sarigol

University of Pamukkale, Department of Mathematics, Denizli, Turkey
fgokce@pau.edu.tr
msarigol@pau.edu.tr

Abstract:

The sequences spaces defined as domain of Nérlund, Riesz and Cesa ro means in the spaces 1(p)
have recently been studied by several authors. Further, some absolute series spaces have been
introduced. In this study, we have derived the absolute Cesaro space |C_(A,u1) | (p) from the
space l(p), given some topological and algebraic properties and also characterized certain matrix
transformations on this space.

Keywords: Absolute summability, Cesaro mean, matrix transformation, sequence spaces, Maddox’s
spaces.
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1 INTRODUCTION

By w, we denote the set of all sequences of complex numbers. Let X and Y be any subsets of w
and A = (a,,) be an infinite matrix of complex numbers. By A(x) = (4,,(x)), we denote the A-
transform of a sequence x = (x,,) if the series

Ap(x) = Z AnyXy
v=0
are convergent for all n € N. If Ax € Y for every x € X, then A defines a matrix transformation
from X into Y, and by A € (X,Y), we mean the class of all infinite matrices A such that A: X —
Y. The matrix domain of an infinite matrix A in a sequence space X is defined by
Xy={x=(x,) €Ew:A(x) € X}
which is a sequence space.

We write cg, by and [}, for the space of all convergent, bounded, k —absolutely convergent series,
respectively. Also, the a—, f—,y — duals of the space X are given by

X*={z=(z)e w: xz = (xz;)el forallx = (x;) € X}

XB ={z = (z,)e w: xz = (xz,)ecs forallx = (x;) € X }

XY ={z = (z;)€ w:xz = (x,z;)ebs forallx = (x;,) € X }

ICFAS2018-ID: 1092 1
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respectively. A subspace X is called an FK-space if it is a complete locally convex linear metric
space, with continuous coordinates P,: X - C (n = 0,1,2, ...), where B,(x) = x,, for all x € X;
an FK-space whose metric is given by a norm is said to be a BK-space. An FK-space X
including the set of all finite sequences ¢ has the property AK if every sequence x € X has a
unique representation x = Y52, x,e®, that is

n

X — Z x,e®

v=0
where e® is the sequence whose only non-zero term is one in v-th place for v = 0. For

- 0,n->

example, the Maddox's space

I(p) = {x = (e : ) Pk < oo }
k=0

is an FK-space with AK with respect to its natural paranorm

0 1/M
900 = (lemk)
k=0

where M = max{1, supy p,}; also itis a BK-space if p;, = 1 for all k according to the norm

n
x|l = inf{c? > o:Z|xk/5|pk < 1}
k=0

(Maddox 1969, Maddox 1968, Maddox 1967, Nakano 1951).
Now, we remind some well known lemmas which is essential in our study.

Lemma 1.1 Let p = (p,) be any bounded sequence with p,, > 1 for all v. Then,
(@) A € (I(p),D) if and only if there exists an integer M > 1 such that
2

[o0]

sup Z

v=0

(b) A € (I(p),c) if and only if there exists an integer M > 1 such that

[oe]

Z ap,M™1

neFr

:F c N finite ; < oo,

(1) lima,,, exists for all v
n

and
o0
() sup ) lan, MPE < o,
n
v=0

(c)A € (I(p), lp) ifand only if (ii) holds, (Grosse-Erdmann 1993).
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Lemma 1.2 Let A = (a,,;,) be an infinite matrix with complex numbers and (p,,) be a bounded
sequence of positive numbers. If U,[A] < oo, or L,[A] < oo, then

(ZC)‘ZUP[A] < Lp[A] < Up[A]
where C = max{1,2%71}, H = sup, p,

UplA] = i(imm)pv

v=0 =0

nekK

and

[o0]

L,[A] = sup {Z

v=0

Dy

K C N},
(Sar1gol 2013).

Lemma 1.3 Let X be an FK-space with AK, T be triangle, S be its inverse and Y be an arbitrary
subset of w. Then, we have A € (X;,Y) if and only if A € (X,Y)and V™ € (X, c) for all n,
where

©o
Apy = Z anjSiy nv=01,..

j=v
and

5

) _ anjSjy » 0<v<=m
Vmv = i

ol

v>m,
(Malkowsky and Rakocevic 2007).

2. MAIN THEOREMS

In this section, we introduce the absolute Cesdaro space as follows:

N O (A Ak
G |) = Ja = (@: ) ment B Soo - Shoved ) g,
n=1 A A

Pn
<o }
v=0 n n-1

Then, we investigate some topological and algebraic properties and characterize certain matrix
transformations on that space.

Note that the absolute Cesdro space may be redefined as |CA,# |(p) = (l(p))Ta,u(p) where
the matrix T*#(p) is given by

1, nv=20
A—1 gH
trl (p) = 4—”{4 f 1<v<n
n /PnAn+”
0, v >n.
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Also, since every triangle matrix has a unique inverse which is a triangle, T*#*(p) has the
inverse matrix S**(p) such that

I{ 1, nv=0
A1 H
Sm (p) = vl/pv“T,ﬁ, 1<v<n
n
0, v>n

where A + u, p # —1,-2, ....

Theorem 2.1 Let A+ u, u# —1,-2,.. and (p,) be a bounded sequence of non-negative
numbers with p,, > 1. The space |C ,1,#|(p) is linearly isomorphic to the space I(p).

Proof. To prove theorem, we should show the existence of a linear bijection between the spaces
|C/1.u |(p) and [(p). Consider the transformation T**(p): |Cl,u |(p) — l(p). Since the matrix
corresponding to this transformation is a triangle, it is clear that T*#(p) is a linear bijection.
Since T*#(p)(x) € l(p) whenever x € |Cy, |(p), we get

— I
Ixlliey,, o) = IT** @)@,
which completes the proof.

Theorem 2.2 Let A + u, u # —1,—2, ... If p, > 1, then there exists an integer M > 1 such that

B > A—l—lA/H'I/‘
{|Gi, |} ={a€w: z ——q, converges for each v
n=v Y /pvnAﬁ

Dy
< oo,

n

_A=1 47
Akilev+“ -1
oot M
k= v PrkAy

n

N aEw:EIM>1,supZ
n

v=1

Theorem 2.3 Assume that A +pu, u, A*+pu*, u* # —1,-2,... and A = (a,,,) be an infinite
matrix of complex numbers. If (p,,) is any bounded sequence of positive numbers with p,, > 1
for all n, then A € (|C ym |(p), |C At ) if and only if there exists an integer M > 1 such that,
forn = 0,1, ...

P p-A-1 A+
A7 A,

Z j—v

j=v

——1—— ay; converges for each v,
v /vy JAL
m

"
m Dv
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v=1 \n=1|j=1 Poidy
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Abstract

Uleksite is one of the most important commercial boron ores. As a general process, boric acid
is obtained by reacting this ore with sulfuric acid in some countries. However, the ore
extracted in Turkey is exported after concentrating.

As a general process, boric acid is obtained by reacting boron ores with sulfuric acid.
However, carbon dioxide is an acid gas. In this study, the use of carbon dioxide instead of
sulfuric acid is used to dissolve ulexite and then the products obtained are characterized. It is
intended to stabilize both carbon dioxide, which is the product of combustion of fossil fuels
and which is known to be harmful to the environment, and to recover B,Os content of ulexite
as a boron product.

In experiments carried out in a 1 L glass reactor under atmospheric pressure and in aqueous
conditions with samples of ulexite calcined at 160 °C, temperature, solid / liquid ratio, particle
size and time were used as parameters. The design of the experiment was made according to
the Taguchi method.

Experimental results were analyzed by analysis of variance and optimum dissolution
conditions were determined as 90 °C for the temperature, 1/5 for the solid / liquid ratio, <75
um for the particle size and 60 min for the time. It was also determined by XRD and chemical
analyzes that the carbon dioxide was stabilized in the form of CaCOj in the residue obtained
in the dissolution process

Keywords: Ulexite, carbon dioxide, dissolution, optimization

General area of research: Chemistry
ICFAS2018-ID: 1106

KALSINE ULEKSITIN SULU SUSPASIYONLARINDA
KARBON DIiOKSITIN TUTULUMU

Veysel SELIMOGLU

Cevre ve Sehircilik Bakanhgi, Ankara / Tiirkiye
v.selimoglu@hotmail.com

Ozet
Uleksit en 6nemli ticari bor cevherlerinden biridir. Genel bir proses olarak bazi iilkelerde bu

cevherin siilfiirik asit ile reaksiyonundan borik asit elde edilmektedir. Ancak Tiirkiye’de
cikarilan cevher konsantre edildikten sonra ihra¢ edilmektedir.
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Bu c¢alismada siilfiirik asit yerine karbondioksit kullanilarak iileksitin ¢oziinmesi ve elde
edilen tirlinler incelenmektedir. Bu suretle fosil yakitlarin yanma {iriinii olan ve ¢evre i¢in
zararli oldugu bilinen karbondioksitin hem stabilize edilmesi ve hem de iileksitin B,Oj; igerigi
bir bor iiriinii olarak elde edilmesi amag¢lanmustir.

Atmosferik basing altinda ve sulu ortamda 1 L lik ceketli cam reaktérde 160 °C de kalsine
edilmis iileksit 6rnekleriyle yapilan denemelerde sicaklik, kati/sivi orani, tane iriligi ve zaman
parametre olarak kullanilmistir. Deney tasarimi Taguchi metoduna gore yapilmistir.

Deneysel sonuglar varyans analizi ile analiz edilmis, optimum ¢oziinme sartlar1 sicaklik icin
90 °C, kati/sivi orani ig¢in 1/5, tane iriligi i¢in < 75 um ve siire i¢in 60 dak olarak
belirlenmigtir.  Ayrica, ¢oziinme islemlerinde elde edilen kati bakiyede karbondioksitin
CaCO;j seklinde stabilize edildigi XRD ve kimyasal analizlerle belirlenmistir.

Anahtar Kelimeler: Uleksit, karbondioksit, ¢dziinme, optimizasyon

1.Giris

Bor cevherleri Tiirkiye’nin en dnemli yeralti zenginliklerindendir. Diinya’da 230 tiir bor
minerali bulunmakla birlikte ticari 6neme sahip olanlar 7-8 i gegmez. Bunlardan kolemanit,
tinkal ve tileksit Tiirkiye’de mevcuttur ve Tiirkiye diinya rezervlerinin %73 iine sahiptir. Bu
cevherlerden kolemanit borik asit, tinkal boraks ve boraks hidratlarin tiretiminde kullanilir.
Uleksitten bazi iilkelerde borik asit iiretilirse de Tiirkiye’de kullanilmaz ve ihrag edilir.

Uleksitin sulu ortamlarda ¢dziinmesi ile ilgili bir cok ¢alisma mevcuttur. Uleksitin H,SO4,
H;PO,4 gibi mineral asitlerle, asetik asit gibi organik asitlerle, SO,, CO, gibi asidik gazlarla
¢Ozlinmesinin kinetigi incelenmistir (Abali et al.,2011, Demirkiran et al., 2009, Ekmekyapar
et al, 2008, Tung et al.,2001, Kiigiik et al.,2004)).

Son yillarda 6zellikle fosil yakitlarin emisyonu olarak atmosferde karbondioksit kirliligi ve
giderilmesi onem kazanmistir. Her yi1l giderek artan atmosferdeki karbondioksit kirliligi en
basta global 1sinma ve 1klim degisikligine neden olmaktadir. Bu nedenle iilkeler buemisyonu
azaltacak ulusal ve uluslararasi politikalar tiretmektedirler(Anonim, 2008, Graham et al.,2008,
Grande et al.,2008, Lee et al., 2008).

Bu calismada saf karbondioksiti ve baca gazini asidik bir reaktif olarak kullanarak tileksitin
sulu ortamda ¢ozlinmesinde karbondioksit tutulumunun optimum sartlart belirlenmege
calisilmustir.

2. Materyal ve Yontem

2.1 Materyallerin Temini ve Hazirlanmasi

Calismalarda Bigadic'ten temin edilen iileksit 6rnekleri kullanilmistir. %50,61 B,03, %20,75
Ca0, %6,99 NayO, %17,25 H,0, %1,66 MgO, %0,04 Al,O3, %0,03 Fe,0s3, %2,64 SiO,,
%0,03 SO, igeren bu Ornekler bir laboratuvar tipi 6giitiicii ile 0giitlilmiis ve standart eleklerle
elenerek -250,-180,-150 ve -125 pm tane boyutuna getirilmistir.
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2.2 Deneylerde Uygulanan Parametreler ve Seviyeleri

Tablo 1. 160 °C de kalsine olmus iileksit drnekleriyle saf CO, gazi1 kullanilarak yapilan denemelerde kullanilan
parametreler ve degerleri

Parametre Degerleri

Parametreler 1 2 13 n

A Sicaklik, °C 60 70 | 80 90
B Tane Boyutu, pm -150 |-125]-75 -45
C Siire, dak 60 90 (120 150
D Kat1/Stvi Oran1,g/500 g | 100 130 {200 235

Denemelerde uygulanan parametreler ve bu parametrelerin seviyeleri dnceden yapilan 6n
denemelerden elde edilen verilere gore belirlenmis olup, bu parametreler kati-sivi orani, tane
boyutu, sicaklik ve zaman olarak saptanmistir. Parametreler ve seviyeleri Tablo 1. de
verilmektedir.

2.3 Coziinme Deneylerinin Yapihisi

Atmosferik basingta yapilan denemeler 1 litrelik ceketli cam reaktorde gerceklestirilmis,
reaksiyon sicakligini kontrol i¢in bir sabit sicaklik sirkiilatorii, ¢dzeltinin pH sin1 kontrol i¢in
bir pH metre, reaksiyon karigimini homojen bir sekilde karistirmak i¢in bir mekanik karigtirict
kullanilmigtir. Reaksiyon ortamina sabit bir debi ile bir gaz tiipiinden karbondioksit
gonderilmis, deneylerde 500 g su istenen sicakliga getirildikten sonra karistirilirken gereken
miktarda cevher ilave edilmis ve daha sonra da karbondioksit reaksiyon karisimindan
gecirilmistir. Reaksiyon karigimi deneme sonunda siiziilerek ¢ozelti ve kati birbirinden
ayrilmistir.

Cozeltilerde B,O3;, CaO, MgO, analizleri, katilarda ise suda ¢oziinen B,Os, asitte ¢dziinen
B,Os analizleri ile XRD analizleri yapilmistir. Katida yapilan suda ve asitte ¢oziinen B,O3
analizleri ¢ozeltiye gecen B,Os oranlarinin hesaplanmasinda kullanilmistir. Elde edilen B,O3
¢coziinme yiizdelerinin karbon dioksit tutulum yiizdelerine esit oldugu diisiiniilerek karbon
dioksit tutulum yiizdeleri hesaplanmig ve karbondioksit tutulumunun optimizasyonu
degerlendirilmistir.

2.4 Deney Tasarim

Bu calismada, karbondioksit gazi ile iileksit cevherinin, atmosferik kosullarda ¢éziinmesinin
optimum sartlarinin belirlenmesi amaglanmistir. Bu amagla yapilan ¢aligmalarda belirlenen
parametre sayist 4 ve her bir parametre i¢in de 4 farkli seviyenin incelenmesi diisiiniilerek Li¢
(4% Taguchi faktériyel fraksiyonel deney tasarimi plani yapilmustir.

3. Bulgular ve Tartisma
3.1. Kalsine Uleksitin Sulu Ortamda Saf CO, Gaz Ile Céziindiiriilmesi

Tablo 2. 160 °C de kalsine edilmis iileksitin sulu ortamda saf CO, ile ¢dzlinmesinde ¢ozeltiye gecen B,O; oranlari

Deneme No Il;afz;;megelg 1. Seri Deney | 2. Seri Deney | Ortalama
1 Ll1f1]1 76,37 75.35 75.86
2 1121212 64.87 58,93 61.9
3 1131313 69.12 65,12 67,12
4 114414 51.15 53.8 52.48
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Deneme No PAa ra;smetcrel;e)r 1. Seri Deney | 2. Seri Deney | Ortalama
5 2111213 60.34 55.88 58.11
6 2121114 75,23 75,65 75,44
7 2131411 79.41 81,39 80.4
8 2141312 67,13 72,46 69.8
9 311134 76.51 64,09 70,03
10 3121413 78,87 62,03 70.45
11 331112 71,55 80,19 75,87
12 3141211 78,23 81,12 79,68
13 4111412 73,73 84.03 78,88
14 4121311 84.15 85.54 84.85
15 4131214 80,77 80.6 80.69
16 4141113 80.4 74,17 77,29

Bu calismalarda dort fakli tane boyutundaki ornekler kullanilmistir. Bu amagla Tablo 1. de
verilen parametreler ve parametre degerleri kullanilarak L;¢ (4*)deney planma gére deneyler
yapilmis ve her bir deney iki kez tekrarlanmistir. Tutulan B,O; oranlar1 Tablo 2’de
verilmektedir.

4. Sonugclar

4.1 Kalsine Uleksitin Saf CO, Gaz ile Coziindiiriilmesinde CO; Tutulumuna Ait Deney
Tasarim Sonuclari

4.1.1 Parametrelerin etkinligi

Sicakhk, *C Tane Boyutu, pm Sdire, dak Kati/Sovi Oram, /500 g

S0 70 80 20 150 -12% 75 45 60 9SO 120 150 00 130 200 235

Sekil 1. 160 °C sicaklikta kalsine edilmis iileksitin sulu ortamda saf CO, ile ¢6ziinmesinde kullanilan
parametrelerin, CO,’nin marjinal ortalama tutulum degerleri lizerine etkisi

Tablo 1’e gore secilen optimum sartlar; 90°C sicaklik, -75 um tane boyutu, 60 dk siire ve 100
g lleksit/ 500 g su olarak belirlenmistir. Varyans analizine gore Tablo 3. deki F degerleri ve
Sekil 1 de ki tutulan CO; igin her bir parametrenin etkinligini gostermektedir.

Tablo 3. Sulu ortamda saf CO, ile 160 °C de kalsine edilmis iileksitin B,O3; ¢ozliniirliigiiniin
optimizasyonu i¢in varyans analizi

Kareler | Serbestlik | Kareler
Parametre | Toplami | Derecesi | Ortalamasi | F

(SS) (SDy) (MS)
(A)Sicaklik | 107441 |3 358,14 10,48
(B)Tane B | 183,88 |3 61,29 1,79
(C) Siire 183,24 |3 61,08 1,79
(D)K/SOr 686,62 |3 228,87 6,7
Hata 649,3 19 34,17 -
Toplam 2777,45 |31
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Tablo 3. deki A (sicaklik) ve D (kati/sivi orani) parametreleri icin F degerleri standart
tablolardaki F degerlerinden biiylik oldugundan bu parametreler etkin, B(tane boyutu) ve
C(stire) parametreleri icin F degerleri ise standart tablolardaki F degerlerinden kiiclik oldugu
icin bu parametreler etkin degildir.

SO0 ’

5001

Sekil 2. Kalsine iileksitin sulu ortamda saf CO, ile ¢dziinmesinde elde edilen kati atigin XRD’ si

Deneme sonunda elde edilen kat1 atigin XRD’si alinmis olup grafigi Sekil 2°de verilmistir. Bu
XRD ye gore kalsine tleksitin kalsiyum igerigi calisilan ortamda kalsiyum karbonata
doniismektedir.

4.1.2. Gozlemlenen ve tahmin edilen ¢éziinen B,O3 miktarlari

Performans istatistik degerlerini maksimum yapan parametre seviyeleri A4, B3, C1 ve D1
oldugu goriilmektedir. Optimum sartlar i¢in tahmin degeri hesaplanmis, ¢aligmanin giiven
araligin1 ve elde edilen modelin yeterli olup olmadigini belirlemek i¢in dogrulama deneyi
yapilmustir. Optimum sartlarda ve farkli parametre seviyelerinde yapilan ¢aligmalar ve deney
sonuglar1 Tablo 4. de verilmektedir. Buna gore giiven aralig1 igin S, (tahmin hatasi i¢in giiven
aralig1) degeri 13,86 olarak hesaplanmistir. Optimum sartlar altinda tutulan CO, i¢in tahmin
degeri %95,42 tutulan CO; i¢in deneysel olarak bulunan iki degerin ortalamasi da %93,45 dir.

Tablo 4. 160 °C kalsine iileksitin sulu ortamda saf CO; ile ¢dziinmesine ait gozlemlenen ve tahmin
edilen %B,0; miktar1

Parametreler Deger | Seviye
Sicaklik (°C) 90 4
B Tane Boyutu (mm) -75 3
C Stire (dk) 60 1
D gK)atl/ stvi orani (g/500 100 |
Gozlemlenen deger (%)B,04 93,45
Tahmin edilen deger (%)B,0; 95,42
Giiven aralig1 95,42+13,86

Elde edilen sonuglara gore tahmin edilen deger ile deneysel degerler arasinda bir uyum
icerisinde oldugu goriilmektedir. Dogrulama deneyi sonuglart ile modelden hesaplanan
degerlerin birbiri ile uyum i¢inde olmasi ve dogrulama deney sonuglarinin giiven araliginda
bulunmasi, parametre se¢iminin dogru oldugunu ve parametrelerin i¢ etkilesimlerinin ihmal
edilebilir seviyede oldugunu gostermektedir.

Sonu¢ olarak bu model (additive model) bu prosesin ¢alisilan parametrelere bagliligini
tanimlamak i¢in yeterli oldugunu gostermektedir.
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4.1.3. Sprey Kurutucu ile Kurutma islemleri

Optimum sartlarda elde edilen ¢6zelti Yamato marka ADL311 Model bir sprey kurutucuda
kurutulmus ve elde edilen kati tiriiniin XRD ve kimyasal analizleri yapilmistir.

Uriiniin XRD si Sekil 3. de goriilmekte olup iiriiniin kristal bir yap:r gostermedigi
anlasilmaktadir. Ancak kimyasal analiz sonuclari bu {iriiniin NaBsOg.xH,O yapisinda ve
sodyum pentaborat oldugunu gostermektedir.

4.1.4. Kat1 Bakiyenin Karakterizasyonu

Inizneiy{Couns}

e OSSP .J J._L_L_.JU b r\ et St Sy i

10 z 7O a0 20
'I'} =L l’l..-u 11

Sekil 3. 160 °C kalsine iileksitin sulu ortamda saf CO, ile ¢6ziinmesinde elde edilen kat1 bakiyenin
XRD’si

Kalsine iileksitin karbondioksitle sulu ortamda ¢6ziinmesi sonunda elde edilen kat1 bakiyenin
XRD ve kimyasal analizi yapilmistir. Kat1 bakiyenin XRD si Sekil 3. de goriilmektedir. Bu
sonuglar kat1 bakiyede CO,’nin, CaCOjs seklinde baglandigint gostermektedir.

Sonug olarak, bu ¢alismada kalsine tileksitin CO, ile ¢oziindiiriilmesinin optimum sartlarinin
belirlenmesi amaglanmis ve bu maksatla degisik tane boyutundaki orijinal iileksit cevheri
kullanilarak atmosferik sartlarda sulu ortamda saf CO, ile ¢oziinmenin optimizasyonu
incelenmistir.

Kalsine iileksit ile CO, arasinda sulu ortamda meydana gelen reaksiyonun asagidaki gibi
oldugu tespit edilmistir.

Na,0.2Ca0.5B,05.(16-x)H,0+2C0O,—2NaB503.5H,0 +2CaCOs+(6-x)H, O
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Abstract:

One of the most threat for ecosystems is the overpassing of the natural barriers by the so
called "invasive species" that can cause serious changes in new environments. After the
opening of the Suez Canal in 1869, with the opening of world sea trade routes, very different
ecosystems of the Red Sea and Mediterranean have been united. So far the total number of
invasive species detected in the Mediterranean has been approaching 800. One of the most
dangerous invasive species that has reached the Mediterranean Sea Coast of Turkey is known
as puffer fish. The first record for Turkey was recorded in 2003, from Gokova Bay and at
today8 of the 11 known pufferfish species registered from the Mediterranean Sea are known
to occur in Turkey. It is a common view among fishermen that a significant reduction in
mollusk and fish species populations occurred after the puffer fish appears.

Tetrodotoxin (TTX), a neurotoxin found in the internal organs and tissues, as well as
economic and ecological damage to puffer fishes, causes serious damage to the living health.
It is known that this toxin is 1000 times more toxic than cyanide. TTX is used to treat some
cancers and other aches.

In this study, our studies conducted in the Gokova Gulf in 2000-2004 and related published
scientific studies were reviewed. The current status of the puffer fish species has been
assessed and ideas for possible future work have been put forward. The killing of the puffer
fish is not the best suitable solution. Recognizing the fact that these species are quite
widespread, other suggestion to solve the problem of their invasion can be to: earn the fish
with the help of expert people able to clean these specimens in competent centers; avoid the
reduction of the large fish which is one of the reasons for these fish to enter in our waters and
investigating ways to increase their abundances. The way to replicate the large fish is to quit
fishing. Migration to the north due to global warming may be possible with international
solutions.

Keywords: Invasive species, Puffer fish, Mediterranean, Turkey
General area of research: Biology, Hydrobiology
ICFAS2018-ID: 1111

1. INTRODUCTION

Much attention is being given to the problem today since these introductions are one of the
most significant threats to ecosystem biodiversity, structure, and function. Evidence shows
that invasions lead to a decline in the number of native species, disturbance of certain
valuable processes, economic losses, and to the introduction of diseases and pathogens. In
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certain extreme cases, native species can become extinct due to competition with or predation
by the invasive organisms (Oral 2010).

The Suez Canal between the Mediterranean and Red Seas (Figure 1) is recognized by far to be
the foremost path for invasive species, it was built in 1869 in order to facilitate the trade
between Europe and the Far East by the engineer Ferdinand de Lesseps, after whom the
species that migrated to the Mediterranean were named. The canal, connecting these two
hydrographically and biologically dissimilar water bodies, extends 162.5 km and is relatively
narrow and shallow for most of its length.

Figure 1. Mediterranean Sea (Edited from; Ozturk 2010)

Many exotic species in the Mediterranean Sea came from both the Red Sea and the Atlantic
Ocean. They came through a variety of pathways including migration through the Suez Canal
and Straits of Gibraltar, ballast water and other shipping operations, and other activities
(Fricke et al. 2012; Farrag 2014). In the early 2000s, there were about 59 confirmed
Lessepsian immigrant species reported out of a total of 650 fishes in the Mediterranean basin,
constituting almost 10% of the population (Golani et al. 2002). Puffer fish, blow fish, balloon
fish, toad fish, and globe fish, are all generic names given to several members of the fish
family Tetrodontidae, which includes 187 different species worldwide (West 2009; Homaira
2008). In Turkey 8 puffer fish species have been identified (Figure 2). Puffer fish are among
the important immigrant species within the different Mediterranean basins. They cause some
negative effects to the fisheries' activities in the area partly because they are poisonous, and
they can become quite abundant.

2. TETRODOTOXIN IN PUFFERFISH

The production of Tetrodotoxin (TTX) by marine bacteria has been investigated since the
1980s, with studies focusing mainly on species belonging to the genus Vibrio and on a lower
scale on bacteria of the genus Pseudomonas. Vibrio bacteria are a genus of aquatic, comma-
shaped, very motile bacteria which belong to the family Vibrionaceae and which can cause
many serious diseases to animals. The most common source of bacteria associated with TTX
production is Vibrio alginolyticus. For instance, puffer fishes, Chaetognaths, and Nemerteans
have been shown to contain V. alginolyticus. To confirm the bacterias role in the production
of TTX, many screening experiments have been done which revealed that 10 strains of the
Vibrio family produce this toxin. TTX is taken up from the food chain, but the transfer,
accumulation, and elimination mechanisms of TTX obtained via preys remain unclear.

Several years of research on TTX revealed that toxicity of puffer fishes shows significant
individual and regional variations (Sabrah et al. 2006; Noguchi 2008; Arakawa 2010). Most
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studies reported that the liver of many puffer fish species has a specific TTX uptake
mechanism, and TTX introduced into their bodies is first absorbed in the liver and then
transferred to the skin through the circulatory system. This inter-tissue transfer and
accumulation of TTX are greatly affected by the maturity state of the fish. An alternative
explanation is that the toxin is produced by symbiotic or parasitic bacteria which the puffer
fish accumulate inside their bodies rather than through feeding. Interestingly, the amount of
TTX produced by the bacteria does not account for the accumulation in the fish, which means
that bioconcentration occurs in the predator (Katikou et al. 2009; Kalogirou 2010).

a. Pufferfish Species in Turkey

1-Lagocephalus sceleratus (Gmelin, 1789); Silver-cheeked toad fish. The body is elongated,
somewhat compressed laterally and inflatable; two lateral lines, grey to greenish colour with
regular black spots above; dorsal and ventral small spinules extending dorsally to origin of the
dorsal fin, and ventrally to before the cloacae. A wide silver band is located on the lower parts
of the flanks from the mouth to the caudal fin with silver blotch in front and below of eye.
The base of pectoral fin is black, and it has a wide base. The dorsal and anal fins are opposite
each

other and the caudal fin is lunate.

2- Lagocephalus suezensis Clark & Gohar,1953; Tetraodon-li¢vre de Suez. It is similar to L.
sceleratus in its characteristics having two lateral lines; dorsal and ventral small spinules
extending dorsally to origin of the dorsal fin, and ventrally to before the cloacae. A wide
silver band is located on the lower parts of the flanks from the mouth to the caudal fin with
silver blotch in front and below of eye but this species can be distinguished by smaller length
than L.

sceleratus; the presence of a raised skin fold along lower side of caudal peduncle; spots are
found irregularly shaped of brown to grey in various sizes dorsally, as opposed to the equal
sized black spots on the back of L. sceleratus

3- Lagocephalus guentheri Miranda-Ribeiro, 1915; Diamond back puffer fish. The body is
relatively elongate with a somewhat box-shaped, broad, head; two lateral lines with no spots.
Color is yellow- brownish or sometimes dark green yellowish with dark bands over the back,
the first band between the eyes, the second above the gill opening, the third above the
posterior part of the pectoral fin, the fourth encircling the dorsal-fin base, and a couple of
small dark markings on the dorsal side of the caudal peduncle. Lunate caudal fin with the
extended middle rays slightly to posterior with dusky to dark brownish color or many times
black with the dorsal and ventral white tips as opposed to L. spadiceus where the dorsal two
thirds of the caudal fin is dark yellow and the ventral one third is white (Matsuura et al. 2011).
4- Lagocephalus spadiceus (Richardson 1845); L. guentheri is similar to L spadiceus and L.
gloveri in general appearance. However, the caudal fin in L. guentheri has a slight posterior
extension medially that makes the fin appear to be doubly emarginate whereas the caudal fin
is slightly lunate in L. spadiceus The first record of Lagocephalus.

5- Lagocephalus lagocephalus (Linnacus, 1758); the Oceanic puffer fish was represented by
single specimen of 45 cm total length. Body is elongated, somewhat compressed laterally and
inflatable, two lateral lines. Colour is a dark blue above with no spots; large lateral silver band
on the flanks extended from mouth to caudal fin; a silver blotch in front of eyes; belly with
small spinules. Pectoral, dorsal and anal fins are dark located far posteriorly.

6-Torquigener flavimaculosus Hardy & Randall, 1983; yellow spotted puffer fish; body is
elongated with two lateral lines and no spots and silver bands, compressed laterally and
inflatable, terminal mouth; dorsal and anal fins are elongated and pointed, rounded pectoral
fin with wide base. The skin had numerous longitudinal pleats, presence of small spinules on
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the belly and head, on the gill opening, these spinules did not reach the dorsal fin; eye is
encircled by dorsal lateral line; caudal fin is truncate. Colour is slightly brownish with
irregular grey whitish spots dorsally and white below; a mid-lateral line of well-distinguished
yellow-orange spots, followed by a pale yellow zone, separating the dorsal, colored, surface
from the white ventral surface; scattered brown spots on caudal fin, dorsal lightly spotted with
white, anal and pectorals fins are transparent; vertical yellow-brown bands on cheek,
separated by irregular white bands

7-Sphoeroides pachygaster (Miiller and Troschel, 1848); blunthead puffer; body is inflatable
with one lateral line on each side convoluted; no dorsal and ventral spinules; large head with
rounded snout; body is greyish on dorsal surface in color with faint brownish spots on flanks,
belly whitish pale grey; dorsal fin placed behind

8-Tylerius spinosissimus (Regan, 1908); In the body of T. spinosissimus there are short thorns
on the belly, the rear margin of the caudal fin is black, the back is dark brown, the belly
whitish and fins are transparent.

o~ S

Figure 2. Eight puffer fish species: (1) L. sceleratus; (2) L. suezensis; (3) L. guentheri; (4) L.
spadiceus (5) L. lagocephalus; (6) Torquigener flavimaculosus; (7) Sphoeroides pachygaster
And (8) Tylerius spinosissimus collected from Turkey waters of the Mediterranean Sea

3. CONCLUSION

L. sceleratus is one of the Lessepsian species which has invaded the Eastern basin of the
Mediterranean Sea. It was first recorded in Gokova Bay- Turkey in 2003, while the previous
1977 record by Mneimné was a misidentification of the similar puffer fish L. suezensis. L.
sceleratus has already established a population which is colonizing new territories of the
Eastern Mediterranean at a relatively rapid rate. This rapid expansion can be easily observed
as the fish had reached the Aegean Sea in 2006, three years after it was reported for the first
time in Turkey in 2003 (Bilecenoglu et al., 2006; Kassapidis et al., 2007; Carpentieri et al.,
2009) Today, it is regarded to be among the worst invasive species in the Mediterranean Sea
with a significant Suez Canal impact on the surrounding ecosystem and on the fisheries sector
(Zenetos et al., 2005; Peristeraki 2006; Ozturk 2010.
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Abstract:

Today, many researchers have suggested that, heavy metal pollution must be analyzed at
regular intervals in freshwater basins and sediments under the threat of pollution of industrial
establishments. The industrial sector, which developed in parallel with the increasing world
population, brought with it heavy metal pollution which could be toxic to the environment. In
the process of industrialization, which has entered a trend of rapid increase due to the use of
fossil fuel and energy use for energy production, the self-renewal capacity of nature has
begun to fall and the scarce source of air, water and soil on the livable world has entered a
rapid pollution process.

The Yatagan Thermal Power plant consists of three units with 210 MW capacity, and the
lignite coal extracted from the plant is used as fuel. In this study, approximately 18 stations,
including Dipsiz-Cine Stream, Geyik Dam and Milas District, located in the Yatagan Thermal
Power Plant area, as well as the Saricay region, which is fed from the Geyik Dam, were
selected as the study area. Analyzes of heavy metals (Al, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Zn)
were carried out in water and sediment samples with ICP-10OS.

The average values of analyzed heavy metals, were not toxic and within the normal limits
when compared to the Turkish Environmental Legislation. Nevertheless, when the values are
evaluated separately for each station, it was found that each location carries a different heavy
metal level. It has been observed that some metals have reached higher values within the
scope of the thermal power plant.

Key words: Heavy Metal, Thermal Power Plant, Yatagan
General area of research: Biology, Ecology
ICFAS2018-ID: 1112

1. INTRODUCTION

Heavy metals are classified among the most dangerous groups of anthropogenic
environmental pollutants due to their toxicity and persistence in the environment. Coal fired
power productions are among the one of the main sources of heavy metal contaminations in
the environment. The distribution of metals in sediments adjacent to settlement areas can
provide researchers with evidence of the anthropogenic impact on ecosystems and, therefore,
aid in assessing the risks associated with discharged human waste. The build-up of metals in
sediments has significant environmental implications for local communities, as well as for
river water quality. For example, many freshwater invertebrates process sediment as a food
source and can be susceptible to bioaccumulation of toxic metals. This bioaccumulation can
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potentially threaten the health of many species at the top of the food chain, especially birds,
fish and humans (Wright and Mason, 1999; Gen¢ and Yilmaz 2016). Additionally, the
reclamation of metal-contaminated river and stream sediments poses a significant risk to local
consumers through the remobilization of metals from agricultural lands into crops (Ross and
Kaye, 1994; Geng et al; 2016).The objective of our study was to investigate the impact of a
local coal combustion power plant with respect to metal pollution by: determining heavy
metal concentrations in sediment and water.

2. MATERIAL AND METHOD

It has a 360MW energy capacity with three units, each producing 120 MW of energy, and an
annual capacity of 3780000 KW h. Daily, 1500 tons of coal is burnt and 5000 tons of ash is
produced. The solid waste is transported to the disposal site by conveyor belts, nearly 2 km in
length (Baba, 2003). The Yatagan basin is located in the western part of the Aegean region,
near Mugla city, and has a Mediterranean climate (Figure 1).

Figure 1; Location of the 18 sites

Surface water and sediment samples for metal analysis were collected from 18 stations on the
Dipsiz stream. Surface water samples were collected in polyethylene bottles (washed with
detergent, then with deionized water, 2 M nitric acid (Merck), then deionized water again, and
finally surface water). Samples were acidified with 10% HNO3, placed in an ice bath and
brought to the laboratory. The samples were filtered through a 0.45 Im micropore membrane
filter and kept at 20 °C until analysis. Sediment samples from a depth of 15 ¢cm from the
surface were collected using a sediment collector with an acid-washed plastic scoop and
returned to the laboratory in polyethylene bags. They were dried and passed through a 2 mm
sieve.

Tissue samples were digested with concentrated nitric acid. Dissected samples were
transferred to a 100-ml Teflon beaker. Then, 10 ml of ultrapure concentrated HNO3 (Merck)
was added and the sample was heated to 100, 150, 210 and 280 °C on a hot plate for 0.5, 0.5,
0.5 and 2 h with DK-20 heating digester. Finally, 2 ml of 1 N HNO; was added to the residue
and the solution evaporated again on the hot plate, continuing until every sample was
completely digested. After cooling, a further 10 ml of 1 N HNOs was added. The solution was
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then diluted and filtered through a 0.45-lm nitrocellulose membrane filter (Alam et al., 2002).
Determination of the elements in all samples was carried out by ICP-AES (Opt. 2000,
Perkin—FElmer.

3. RESULT AND DISCUSSION

The most polluted areas were found to be those in the vicinity of the coal fired power plant
(densely in the western part) and southeastern slopes of Yatagan depression, particularly
along the direction of predominant wind and due to topographic conditions (Figure 2 and 3).
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The heavy metals were distributed in different in the water and sediment in different
amounts. Considering the mean values of Cd, Co, Cu and Pb from the 10 heavy metals
analyzed, it is understood that they are not toxic values and are within normal limits. On the
other hand, for Mn, Ni and Zn it is not possible to mention a pollution which reaches extreme
dimensions. When a separate assessment was made according to the stations, it was
determined that a different heavy metals had the highest value at each station. The acidic
groundwater can move down gradients from the aquifer to the surface water.

Trace metal oxides present in stored fly ash might be the reason for the acid rain from gas
emissions at the Yatagan Thermal Power Plant. It has been reported that the pH value of acid
rain measured in the Yatagan region can be as low as 4.15 The presence of heavy metal
pollution in freshwater resources poses a threat to sediment pollution at the same time.
Because sediment quality is known to be an important indicator of water pollution.

As can be understood from the examination of the figiire 3, an important factor which
multiplies the grain is the extreme values in Fe metal. The Fe metal is already present in large
quantities in the earth's crust (about 5%) and the typical Mediterranean soils (Terra Rosa) in
large territorial groups. Since Fe,O3 (Hematite) mineral which gives red color to Terra Rosa
soils dominates in these soils, the height of Fe metal in local sediments may depend on it.

In addition, considering the existence of three thermal power plants in the region, the fly ash
that comes out of the power plants and circulating in the air is likely to enrich the soil, water
and sediments. It has also been reported that fly ash from thermal power plants can be
transported over long distances and in particular contain large amounts of Cd, Cu, Co, Mn, Ni
and Zn. In the region, the power plant causes acid rains, which decrease pH values in the
sediment, and these low pH values lead Cd and Pb to dissolve; therefore, the Yatagan
Thermal Power Plant may affect the concentration of these metal concentrations in the
Yatagan region, as well as acidification and atmospheric deposition of metals.

Finally, the study was not detailed enough to estimate whether airborne pollutants via
emissions from the thermal power plant may affect the sources. Hence, more comprehensive
studies, covering this region and other resources in the region are needed.
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Abstract:

In this study, we deal with the boundary value problem for the Lame system, modeling the contact
problem for a multilayered material. We use biquadratic basic functions to obtain the transmission
conditions on the boundaries of interlayer by the Finite Element Method. We analyze the interlayer
stresses.
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The contact problem related to the deformation of a rigid punch attracts the interest of
mathematicians, mechanics and engineers for many years. The problem was considered by many
authors: a historical review one can find in [1], [2]. Nowadays the problem has not lost its
relevance (see [3]-[8]). In the present study, we give an analysis and numerical solution of the
boundary value problem for the Lame system, modeling the contact problem for a multilayered
material. By using the biquadratic basic functions, the transmission conditions are obtained on the
boundaries of interlayer by the Finite Element Method and the interlayer stresses are analyzed.

The mathematical model of the contact problem related to the deformation of a rigid punch with a
frictional pressure of a finite dimensional elastic material, which is a quadrilateral region, is
expressed by the boundary value problem for the Lame equation as follows (see, for example

[2]):

oo, (u) n 00, (u)

= F 9 )
s 5 H(x, ) (1
00u) 902 _ (3, (v, 1) eQc R,
ox oy
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{uz (x,0) < —a+p(x), 0,(x,0)<0,[u, +a—@]o,(x,0)=0, )
oy, () =0, (x,0)el;;

0,(u)=0,0,(u)=0, (l,y)el,; (3)
1,(0,y)=0,0,(w)=0,  (0,y)el’; 4)
o,w)=0,u,(x,~1)=0, (x,-[)el,. ®))

where Q= {(X,y): 0<x<lL, [y <y<0},0Q=ToUT Ul UL, To={x0):0<x<L}, I,
{(,y): Ly <y<0}, T1={0,y): - Iy<y< 0}, 'y = {(x,7]) : 0<x <L} (Fig. 1).is the region
occupied by the cross-section of the material under the influence of the punch and 0Q =Ty U I';
UTTUT,To={(x,0): 0<x<L}, I {(k,y): Ly <y <0}, 1 ={0,y): -ly<y< 0}, T,=
{(x,71y) : 0<x <1} is the relevant part of the boundarles of the region. Since the condition at the
I'ycoQ boundary 1is given by inequality, the contact region of the punch

r, :z{(x, yvyel,:u, =—a+¢)(x)} is not certain, and therefore, even in the case of linear

elasticity this problem is non-linear.

EI a
E,.Y,
E,\v;
EyVy

Figure 1: Geometry of the spherical indentation

In this study, the plate deformation problem of the layered material formed by different materials
with 4,, g, are the Lame constants belonging to the Q, layer forming the € region,

respectively, u(x,y) =(ul (x,),u, (x, y)) is displacement function and
o, (W)= A divu)+2u,0u, / 0x,,0,(u) = 1, (Ou, / 0x, +0u, / 0x,), i,j€{l,2} are stress tensor, are
investigated. By using the biquadratic base functions, the transmission conditions were obtained
at the L ={(x,y)eQ:—l <x<l, 0<l <l l,=0l =I.k=Lk} . L = QN

boundaries by the Finite Element Method and the interlayer stresses were analyzed.

For the Lame equations system, the solution of the boundary value problem (1)-(5) gives
minimum value of functional J(u)=0.5a(u,u)—b(u)) such that

Ou, Ov 6u ov, ou, Ou ov, oOv
A+2, Lol p—2 Ly L+ 2| —L+—2 |+
au,v) = jH( el s u( - j( axj

oy y

ou, 0 ou, 0 ©
p R i NG ) 0> Y2 9 ey

ox y 0Oy
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b) = |[[Fv, + Fyv, Jxdy (7)
Q
are the bilinear and linear part of functional, respectively.

Let us use here the biquadratic basic functions to analyze the problem. In order to illustrate the
method let us use the domain Q= {(x, ¥),0<x<1.5,-1<y< 0} and consider the size mesh

N, x N, =50x21 in the rectangular region €. In order to carry out numerical experiments let us

consider two examples for two layers materials: iron-copper and iron-steel. Let us refresh, that
copper and steel more soft than iron. The upper layer in both examples is iron. The elasticity

modules and Poisson’s constants of these materials are E., =30000 [kN/ cm’ J , Vg =027,
E., =18100 [kN/cmz] , Ve, =036, Eg =21000 [kN/cmZJ , Vg, =0.3. In order to clarify

the contact domain ac we use the multigrid method ([7]). For the thickness of the iron layer 0.1,
0.2, 0.4, 0.5 respectively, we have the following figures Fig. 2 and Fig. 3.

Ll 33

Pr———————— a4 ~ (IT———ans e gy o
0z 04 0s 1] 1 12 14 1§ o 02 04 06 o8 1 12 1.4 1.E

Figure 2: Interlayer stress graphics for multilayered material composed of iron and copper
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Figure 3: Interlayer stress graphics for multilayered material composed of iron and steel
In these figures one can find normal and tangential components of the interlayer stresses and the stresses on the

upper part of the body.
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Abstract:

In this study, we re-define some operations on neutrosophic soft sets differently from the studies
[4.9].
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1. INTRODUCTION

The contribution of mathematics to the present-day technology in reaching to a fast trend cannot
be ignored. The treories presented differently from classical methods in studies such as fuzzy set
[15], intuitionistic set [7], soft set [11], neutrosophic set [13], etc. Have great importance in this
contribution of mathematics in recent years. Many works have been done on these sets by
mathematicians in many areas of mathematics [2,3,4,5,6,8,12,14]. In addition, many studies on
different combination of these set theories have been presented [1,9,10]. One of them is
Neurosophic soft sets [13]. Neutrosophic soft topological spaces was presented by Bera in his
work [4].

In our study, the intersection, union, difference operations are re-defined on the neutrosophic soft
sets in contrast to the studies [4,9.

2. PRELIMINARIES

In this section, we will give some preliminary information for the present study.
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Definition 1. [13] A neutrosophic set A on the universe of discourse X is defined as:
A={<x,Ty(x),I4(x), F4(x)) >:x € X},
where T,I,F: X =]70,1" [ and 0 < T, (x) + I4(x) + F4(x) < 3*.

Definition 2. [11] Let X be an initial universe, E be a set of all parameters and P(X) denotes the
power set of X. A pair (F, E) is called a soft set over X, where F is a mapping given by F: E —
P(X).
In other words, the soft set is a parameterized family of subsets of the set X. For e€ E, F(e) may
be considered as the set of e-elements of the soft set (F, E), or as the set of e-approximate
elements of the soft set, i.e.,

(F,E)={(e,F(e)):e €EE,F:E - P(X)}.

Firstly, neutrosophic soft set defined by Maji [9] and later this concept has been modified by Deli
and Bromi [8] as given below:

Definition 3. Let X be an initial universe set and E be a set of parameters. Let P(X) denote the
set of all neutrosophic sets of X. Then a neutrosophic soft set (F, E) over X is a set defined by a
set valued function F representing a mapping F: E — P(X) where F is called approximate
function of the neutrosophic soft set (F, E). In other words, the neutrosophic soft set is a
parameterized family of some elements of the set P(X) and therefore it can be written as a set of
ordered pairs,

(F", E) ={(e,< x, Tﬁ(e)(x),lﬁ(e)(X),Fﬁ(e)(x)}(X) >:x €X):e €E}

where T () (), Ir(e) (%), F(ey(x) € [0,1], respectively called the truth-membership,
indeterminacy-membership, falsity-membership function of F (e). Since supremum of each T, I, F
is 1 so the inequality 0 < T(g)(x) + I5(e)(x) + Fip(e)(x) < 3 is obvious.

Definition 3. [4]. Let (F,E) be neutrosophic soft set over the universe set X. The complement of
(F,E) is denoted by (F, E)€ and is defined by:

(F,E) ={(e,< x, Fie) (), 1 — Iy (%), Trey ()} (x) >:x € X):e € E}.
Obvious that, ((F, E))" = (F,E) .
Definition 5. [9] Let (F, E) and (G, E) be two neutrosophic soft sets over the universe set X.
(F,E) is said to be neutrosophic soft subset of (G, E) if Tj(¢)(x) < T(ey (%), ey (%) <
I5e)(%), Fipe)(x) = F5(0)(x), Ve € E,Vx € X. It is denoted by (F,E) € (G, E).

(F,E) is said to be neutrosophic soft equal to (G, E) if (F,E) is neutrosophic soft subset of
(G,E) and (G, E) is neutrosophic soft subset of (F, E). It is denoted by (17", E) = (5, E).

ICFAS2018-1ID: 1123 2
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3. ANEW APPROACH TO OPERATIONS ON NEUTROSOPHIC SOFT SETS

In this section, the operations of union, intersection, difference on neutrosophic soft sets are
defined differently from the studies [4,9].

Definition 6. Let (F, E) and (F3, E) be two neutrosophic soft sets over the universe set X. Then
their union is denoted by (Fy, E) U (F2, E) =(F3,E) and is defined by:

(F3,E) ={(e,<x,Tre)(x), Ip,e) (%), Fr5e)(x) >:x € X):e € E}
where

T (e) (%) = max{Tr ) (), Ty (X)},
I ey (x) = max{Ir; () (%), Iy ()},
Fr;(e)() = min{F; ) (%), Fryey (0)}.

Definition 7. Let (Fy, E) and (F3, E) be two neutrosophic soft sets over the universe set X. Then
their intersection is denoted by (Fy, E) N (F3, E) =(F3, E) and is defined by:

(F3,E) ={(e,<x,Tre)(x), I, ) (%), Fr5e)(x) >:x € X):e € E}
where

Tr;(e) () = min{Tr; ) (%), Trye) (X)),
Ir5(e)(X) = min{l; () (%), I (e) () },
Fr5(e)(x) = max{Fr;e)(x), Fr;(e) (1) }-

Definition 8. Let (Fy, E) and (F3, E) be two neutrosophic soft sets over the universe set X. Then
"(F,E) difference (F3, E) " operation on them is denoted by (Fq, E)\(F2, E) = (F3,E) and is
defined by (F3, E) = (F1, E) N (F2, E)° as follows:

(F3,E) ={(e,<x,Tre)(x), I, ) (%), FE5(e)(x) >:x EX):e EE

where
Tr5(e)(x) = min{T ey (%), Try ey (0 },
It ey (x) = min{lz (o) (%), 1 — I ;) (X))},
Fr5(e)(x) = max{Fre)(x), Fr;(e)(0)}-
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Abstract:

The neutrosophic soft topology based on the redefined operations of the neutrosophic soft union
and intersection; the neutrosophic soft null and absolute set above will be defined differently
from the study [5]. In the present paper, we give T;- neutrosophic soft spaces.

Keywords: Neutrosophic soft set, neutrosophic soft separation axiom.
General area of research: Mathematics
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1. INTRODUCTION

The concept of neutrosophic set was introduced by Smarandache [11]. This theory is a
generalization of classical sets, fuzzy set theory [13], intuitionistic fuzzy set theory [1] etc. Some
works have been done on neutrosophic sets by some researchers in many area of mathematics
[4,10]. Many practical problems in economics, engineering, environment, social science, medical
science etc. cannot be dealt with by classical methods, because classical methods have inherent
difficulties. The reason for these difficulties may be due to the inadequacy of the theories of
parameterization tools. Each of these theories has its inherent difficulties as what were pointed
out by Molodtsov in [9]. Molodtsov initiated a completely new approach for modeling
uncertainties and applied successfully in directions such as smoothness of functions, game
theory, operations research, Riemann-integration, Perron integration, and so on. Firstly,
neutrosophic soft set defined by Maji [8] and later this concept has been modified by Deli and
Bromi [7]. Later neutrosophic soft topological spaces was presented by Bera in [5].

The firstly aim of this paper is to give the concept of separation axioms of neutrosophic soft
topological spaces.
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2. PRELIMINARIES
In this section, we will give some preliminary information for the present study.
Definition 1. [13] A neutrosophic set A on the universe of discourse X is defined as:
A={<x,Tyx),1,(x), Fy,(x)) >:x € X},
where T, I, F: X =]70,1" [ and 70 < T, (x) + I,(x) + F4(x) < 3*.

Definition 2. [11] Let X be an initial universe, E be a set of all parameters and P(X) denotes the
power set of X. A pair (F, E) is called a soft set over X, where F is a mapping given by F: E —
P(X).
In other words, the soft set is a parameterized family of subsets of the set X. For e€ E, F(e) may
be considered as the set of e-elements of the soft set (F, E), or as the set of e-approximate
elements of the soft set, i.e.,

(F,E)={(e,F(e)):e € E,F:E - P(X)}.

Firstly, neutrosophic soft set defined by Maji [9] and later this concept has been modified by Deli
and Bromi [8] as given below:

Definition 3. Let X be an initial universe set and E be a set of parameters. Let P(X) denote the
set of all neutrosophic sets of X. Then a neutrosophic soft set (F, E) over X is a set defined by a
set valued function F representing a mapping F: E — P(X) where F is called approximate
function of the neutrosophic soft set (F, E). In other words, the neutrosophic soft set is a
parameterized family of some elements of the set P(X) and therefore it can be written as a set of
ordered pairs,

(F,E) = {(6,< % Tirgey (), Iey (), Firgey ()} (x) >:x € X): e € E}

where T(o)(x), Ir(e)(X), Fp(e)(x) € [0,1], respectively called the truth-membership,
indeterminacy-membership, falsity-membership function of F(e). Since supremum of each T, I, F
is 1 so the inequality 0 < Ts(g)(x) + Ip(e)(x) + Fip(e)(x) < 3 is obvious.

3. NEUTROSOPHIC SOFT SEPARATION AXIOMS

Definition 4. Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X.
Then neutrosophic soft set x®(4 g, is called a neutrosophic soft point, for every x € X,0 <
a,f,y <1,e € E, and defined as follows:
(a,B,y) ife'=eandy=x,
e / -
*@py) (€I (0,01) ife #eory=+ux.

Definition 5. A neutrosophic soft set (F, E) over the universe set X is said to be null neutrosophic
soft set if Tr(o)(x) = 0,5y (x) = 0, F)(x) = 1; Ve € E,Vx € X. Itis denoted by O r).
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Definition 6. Let (X, 7, E) be a neutrosophic soft topological space over X and x° (4 5,) and
ye’(w’ g1,y Are distinct neutrosophic soft points. If there exist neutrosophic soft open sets (F, E)
and (G, E) such that
X% py) € (F,E)and x°4p,) N (G,E) =0 or
Y @wprsy € (G,E) and y®' (wpron N (F,E)=0x.r),

then (X, 7, E) is called a neutrosophic soft Ty —space.

Definition 7. Let (X, 7, E') be a neutrosophic soft topological space over X and x° 4 5,) and
ye/(w g1y Are distinct neutrosophic soft points. If there exist neutrosophic soft open sets (F, E)

and (G, E) such that
xe(aug'y) € (F, E) and Xe(a”g'y) N (G, E) = O(X,E) and

ye’(al,ﬁh&) (= (G, E) and ye’(al,ﬁn&) N (F, E) = O(X,E)’
then (X, 7, E) is called a neutrosophic soft T; —space.

Definition 8. Let (X, 7, E') be a neutrosophic soft topological space over X and x° 4 5,) and
ye’(w g1y Are distinct neutrosophic soft points. If there exist neutrosophic soft open sets (F, E)

and (G, E) such that
xe(a,ﬁ,y) € (F, E) and ye’(a/,ﬁ/ﬁ’) (S (G,E) and
(F.E) N (G,E) =0 ),

then (X, 7, E) is called a neutrosophic soft T, —space.
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Abstract:

The purpose of this paper is to contribute for investigating on soft S — metric space which is
based on soft point of soft sets and give some of their properties. In addition to, we define the
concepts of soft open ball, soft closed ball, soft bounded, convergence sequence and Cauchy
sequence in soft S —metric space. Finally, we give definitions of soft uniformly continuous
mapping and soft sequentially continuous mapping.
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1. INTRODUCTION

Metric spaces wide area provides a powerfull tool to the study of optimization and approximation
theory, variational inequalities and so many. After Molodtsov [12] initiated a novel concept of
soft set theory as a new mathematical tool for dealing with uncertainties, applications of soft set
theory in other disciplines and real life problems was progressing rapidly, the study of soft metric
space which is based on soft point of soft sets was initiated by Das and Samanta [4].

Topological structures of soft set have been studied by some authors. M. Shabir and M. Naz [16]
have initiated the study of soft topological spaces which are defined over an initial universe with
a fixed set of parameters and showed that a soft topological space gives a parameterized family of
topological spaces. Theoretical studies of soft topological spaces have also been researched by
some authors in [3,7,8,11,14,17] etc.

The purpose of this paper is to contribute for investigating on soft S- metric space which is based
on soft point of soft sets and give some of their properties. Further, we focus on compact sets in
soft S- metric space and explore the differences and similarities between the point set topology
and soft topology. In addition to, we define the concepts of sequential compact and totally
bounded in soft S- metric space and prove some important theorems on this space. Finally, we
give the Lebesque number for a soft open cover in soft S- metric space and we show that soft
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compact S- metric space and soft sequentially compact S- metric space are equivalent structures.
Moreover, we introduce soft uniformly continuous mapping and examine some of its properties.

2. PRELIMINARIES

We briefly give some basic definitions of concepts which serve a background to this work.
Throughout this paper, X denotes initial universe, E denotes the set of all parameters, P (X)
denotes the power set of X.

Definition 1. [12] A pair (F, E) is called a soft set over X, where F is a mapping given by

F:E > P(X).

In other words, the soft set is a parameterized family of subsets of the set X. For a € E, F(a) may
be considered as the set of a-elements of the soft set (F, E), or as the set of a-approximate
elements of the soft set.

Definition 2. [9] A soft set (F, E) over X is said to be a null soft set denoted by @ if for all
a€E, F(e)=0.

Definition 3. [9] A soft set (F, E) over X is said to be an absolute soft set denoted by X if for all
a€E, F(e) =X.

Definition 4. [16] Let 7 be the collection of soft sets over X. Then 7 is said to be a soft topology
on X if

(1) @, X belongs to T,

(2) the union of any number of soft sets in T belongs to T,

(3) the intersection of any two soft sets in T belongs to t.

The triplet (X, 7, E) is called a soft topological space over X.

Definition 5. [16] Let (X, 7, E) be a soft topological space over X. Then members of t are said to
be a soft open sets in X.

Proposition 6. [16] Let (X, 7, E) be a soft topological space over X. Then the collection
1, = {F(a): (F,E) € t}
for each a € E, defines a topology on X.

Definition 7. [2,4] Let (F, E) be a soft set over X. The soft set (F, E) is called a soft point,
denoted by (x,, E), if for the element a € E, F(a) = {x}and F(a') = @ foralla’ € E — {a}
(briefly denoted by x,).

It is obvious that each soft set can be expressed as a union of soft points. For this reason, to give
the family of all soft sets on X it is sufficient to give only soft points on X.

Definition 8. [2] Two soft points x, and y,r over a common universe X, we say that the soft
points are different if x # y ora # a'.

Definition 9. [2] The soft point x,, is said to be belonging to the soft set (F, E), denoted by
Xq € (F,E),ifx,(a) € F(a), ie., {x} € F(a).
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Definition 10. [2] Let (X, 7, E) be a soft topological space over X. A soft set (F,E) € (X,E) is
called a soft neighborhood of the soft point x, € (F, E) if there exists a soft open set (G, E) such
that x, € (G,E) < (F,E).

Definition 11. [4] Let R be the set of all real numbers, B(R) be the collection of all non-empty
bounded subsets of R and E be taken as a set of parameters. Then a mapping F: E = B(R) is
called a soft real set. It is denoted by (F, E). If (F, E) is a singleton soft set, then it will be called
a soft real number and denoted 7, $, T etc. Herer", §, £ will denote a particular type of soft real
numbers such that #(a) =, for all a € E. 0 and 1 are the soft real numbers, where 0 (a)=0, 1
(a)=1 for all a € E respectively.

Definition 12. [15] Let X be a nonempty set and S: X* — [0, o) be a function satisfying the
following conditions for all x,y,z,t € X,

() S(x,y,z) =0ifandonly ifx =y = z,

(2)S(x,y,2) <S(x,x, ) + S, y,t) + 5(z,z,t).

Then S is called an S — metric on X and the pair (X, S) is called an S- metric space.

3. SOFT S — METRIC SPACES

In this section, we introduce soft § —metric spaces and study some important results of its. Let X
be the absolute soft set, E be a non-empty set of parameters and SP(X ) be the collection of all
soft points of X. Let R(E)* denote the set of all non-negative soft real numbers.

Definition 13. A soft S —metric on SP(X ) is a mapping S: SP()?) X SP()?) X SP()?) -
R(E)* that satisfies the following conditions, for each soft points x4, ¥y, Z,, ug € SP(X),
Sl) S(xa' beZC) 2 6'
S2) S(xq, ¥y, Zc) = 0 ifand only if x, = y, = z,
§3) S(xa Yp) ch) < S(xa, Xq Ug) + SVb, Vb Ua) +S(2¢, 2, ug).
Then the soft set X with a soft S — metric is called a soft S — metric space and denoted by
(X,S,E).

Remark 14. If ()? ,S,E ) is a soft S — metric space, then (X, S,) is an S — metric space for each
a € E. Here S, stands for the S —metric for only parameter a and (X, S,) is a crisp S — metric
space. It is clear that every soft S — metric space is a family of parameterized S — metric space.

Definition 15. Let (X' LS E ) is a soft S — metric space and 7 be a non-negative soft real number.
For #>0 and x, € SP (X' ), we define the soft open ball Bg(x,, 7*) and soft closed ball Bg(x,, 1)
and with center x, and a radius 7 as follows:

Bs(xq,7) = {yp € SP():{):S(ybfYD'xa) <},
Bs(xq,7) = {yp € SP(X ): Sy, yp, X4) < 7}

Definition 16. Let ()?, S, E) is a soft S — metric space and (F, E') be a soft set.
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(a) If for and x, € (F, E) there exists >0 such that Bs(x,, %) © (F, E), then the soft set
(F,E) is called a soft open set in ()?, S, E).

(b) The soft set (F, E) is said to be soft S — bounded if there exists >0 such that
S(xq, xq,yp) <7 forall x,,y, € (F,E).

(c) A soft sequence {x{fn} in ()? ,S,E ) converges to xj, if and only if S (xgn, Xq» xb) — 0 as
n — oo and we denote this by lim,,_,o, X7, = xp,.

(d) A soft sequence {x{}n} in ()? S, E ) is called a Cauchy sequence if for £>0, there exists
no € N such that S(x} , x , xI ) < € for each n,m > n,.

(e) The soft S — metric space ()? ,S,E ) is said to be complete if every Cauchy sequence is
convergent.

Remark 17. It is easily seen that the conditions of base of soft topology is satisfied for soft open
balls. This topology is called soft topology induced by the soft S — metric.

Definition 18. Let (X, S, E) and ()V’,S’,E’) be two soft S — metric spaces and (f, ¢): ()?, S, E) -
(17, S, E’) be a soft mapping. The mapping (f, ¢): (X', S, E) - (17, A\ E’) is a soft continuous
mapping at the soft point x, € SP()? ) if for every soft open ball Bs(f(x)(p(a), é) of (17, s, E’),

there exists a soft open ball Bs(xa, SV)) of ()?, S, E) such that f (Bs(xa, é))CBS(f(x)(p(a), é).

If (f, @) is a soft continuous mapping at every soft point x, of ()? ,S,E ), then it is said to be soft
continuous mapping on ()? ,S,E )

Definition 19 The soft mapping (f, ¢): ()?, S, E) - (7, S, E’) is said to be soft sequentially
continuous at the soft point x, € SP ()? ) iff for every sequence of soft point {x[l‘n}converging to
the soft point x,, in the soft S — metric space ()? ,S,E ), the sequence (f, @) ({xgn}) in

(17, S',E") converges to a soft point (f, ) (x,) € SP(? )
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Abstract:

The purpose of this paper firstly is to contribute for investigating on soft S- metric space which is
based on soft point of soft sets and give some of their properties. Secondly, we introduce
contractive mappings on soft S- metric spaces and prove a common fixed point theorem for a
self-mapping on complete soft S- metric spaces.
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1. INTRODUCTION

Metric space is one of the most important space in mathematic. There are various type of
generalization of metric spaces. Recently, Sedghi et al.[12] initiated the notion of S —metric
space which is different from other space as a generalization of a metric space. Many authors
have studied the existence of fixed points of functions on different metric spaces. Sedgi et al.
proved a fixed point theorem for a self-mapping on a complete S —metric space. A number of
authors have defined contractive type mapping on a complete metric space which are
generalizations of the well known Banach contraction, and which have the property that each
such mapping has a unique fixed point in [7,14]

In this paper, we introduce contractive mapping on soft S —metric spaces and study some
important results of its. Later we prove a common fixed point theorem for a self-mapping on
complete soft S —metric spaces. Let X be the absolute soft set, E be a non-empty set of
parameters and SP(X ) be the collection of all soft points of X. Let R(E) denote the set of all soft
real numbers.

2. PRELIMINARIES
We briefly give some basic definitions of concepts which serve a background to this work.

Throughout this paper, X denotes initial universe, E denotes the set of all parameters, P (X)
denotes the power set of X.
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Definition 1. [11] A pair (F, E) is called a soft set over X, where F is a mapping given by

F:E - P(X).

In other words, the soft set is a parameterized family of subsets of the set X. For a € E, F(a) may
be considered as the set of a-elements of the soft set (F, E), or as the set of a-approximate
elements of the soft set.

Definition 2. [9] A soft set (F, E) over X is said to be a null soft set denoted by @ if for all
a€E, F(e)=0.

Definition 3. [9] A soft set (F, E) over X is said to be an absolute soft set denoted by X if for all
a€E, F(e) =X.

Definition 4. [13] The complement of a soft set (F, E), denoted by (F, E)¢, is defined (F, E)¢ =
(F¢,E), where F¢: E — P(X) is a mapping given by F¢(e) = X\F(a), Va € E and F¢ is called
the soft complement function of F.

Definition 5. [13] Let 7 be the collection of soft sets over X. Then 7 is said to be a soft topology
on X if

(1) @, X belongs to T,

(2) the union of any number of soft sets in T belongs to T,

(3) the intersection of any two soft sets in T belongs to 7.

The triplet (X, 7, E) is called a soft topological space over X.

Definition 6. [13] Let (X, 7, E) be a soft topological space over X. Then members of T are said to
be a soft open sets in X.

Proposition 7. [13] Let (X, 7, E) be a soft topological space over X. Then the collection
7, ={F(a): (F,E) € 1}
for each a € E, defines a topology on X.

Definition 8. [1,4] Let (F, E) be a soft set over X. The soft set (F, E) is called a soft point,
denoted by (x,, E), if for the element a € E, F(a) = {x}and F(a') = @ foralla’ € E — {a}
(briefly denoted by x,).

It is obvious that each soft set can be expressed as a union of soft points. For this reason, to give
the family of all soft sets on X it is sufficient to give only soft points on X.

Definition 9. [1] Two soft points x, and y,r over a common universe X, we say that the soft
points are different if x # y ora # a'.

Definition 10. [1] The soft point x,, is said to be belonging to the soft set (F, E), denoted by
Xq € (F,E),ifx,(a) € F(a), ie., {x} € F(a).

Definition 11. [1] Let (X, 7, E) be a soft topological space over X. A soft set (F,E) € (X,E) is

called a soft neighborhood of the soft point x, € (F, E) if there exists a soft open set (G, E) such
that x, € (G,E) < (F,E).
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Definition 12. [4] Let R be the set of all real numbers, B(R) be the collection of all non-empty
bounded subsets of R and E be taken as a set of parameters. Then a mapping F: E = B(R) is
called a soft real set. It is denoted by (F, E). If (F, E) is a singleton soft set, then it will be called
a soft real number and denoted 7, $, T etc. Here?", §, £ will denote a particular type of soft real
numbers such that #(a) =, for all a € E. 0 and 1 are the soft real numbers, where 0 (a)=0, 1
(a)=1 for all a € E respectively.

Definition 13. [12] Let X be a nonempty set and S: X* — [0, o0) be a function satisfying the
following conditions for all x,y,z,t € X,

(1) S(x,y,z) =0ifandonly ifx =y = z,

(2)S(x,y,2) <S(x,x, ) + S, y,t) + 5(z,z,t).

Then S is called an S — metric on X and the pair (X, S) is called an S- metric space.

3. CONTRACTIVE MAPPING ON SOFT S — METRIC SPACES

In this section, we firstly define soft S —metric spaces and study some important results of its.
Secondly, we introduce contractive mappings on soft S —metric spaces and prove a common
fixed point theorem for a self-mapping on complete soft S —metric spaces. Let X be the absolute
soft set, E be a non-empty set of parameters and SP(X ) be the collection of all soft points of X.
Let R(E)* denote the set of all non-negative soft real numbers.

Definition 14. A soft S —metric on SP(X ) is a mapping S: SP()?) X SP()?) X SP()?) -
R(E)* that satisfies the following conditions, for each soft points x4, ¥y, Z,, ug € SP(X),
Sl) S(xar Yb'zc) = 6:
82) S(xq, ¥, 2c) = 0 if and only if x, = yj, = z,
53) S(xa' Vb, Zg/) = S(xa' Xa ud) + S(ybf Vb, ud) + S( ZeyZey ud)-
Then the soft set X with a soft S — metric is called a soft S — metric space and denoted by
(X,S,E).

Remark 15. If ()? ,S,E ) is a soft S — metric space, then (X, S,) is an S — metric space for each
a € E. Here S, stands for the S —metric for only parameter a and (X, S,) is a crisp S — metric
space. It is clear that every soft S — metric space is a family of parameterized S — metric space.

Definition 16. Let ()? LS E ) is a soft S — metric space and (F, E') be a soft set.

(a) If for and x, € (F, E) there exists >0 such that Bs(x,, %) < (F, E), then the soft set
(F,E) is called a soft open set in ()?, S, E).

(b) The soft set (F, E) is said to be soft S — bounded if there exists >0 such that
S(xq, xq,yp) <7 forall x,,y, € (F,E).

(c) A soft sequence {x{}n} in ()? ,S,E ) converges to x;, if and only if S (xgn, Xg xb) — 0 as
n — o and we denote this by lim,,_,,, xg = xp.

(d) A soft sequence {x{l‘n} in ()? ,S,E ) is called a Cauchy sequence if for £>0, there exists
no € N such that S (xg‘n, x}}n,xg"m) < & for each n,m = n,.
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(e) The soft S — metric space ()? ,S,E ) is said to be complete if every Cauchy sequence is
convergent.

Remark 17. It is easily seen that the conditions of base of soft topology is satisfied for soft open
balls. This topology is called soft topology induced by the soft S — metric.

Definition 18. Let ()?, S, E) and (17', S’, E’) be two soft S — metric spaces and (f, ¢): ()?, S, E) -
(17, S, E’) be a soft mapping. The mapping (f, ¢): (X’, S, E) - (7, A\ E’) is a soft continuous
mapping at the soft point x, € SP()? ) if for every soft open ball Bs(f(x)(p(a), SV) of (}v’, S, E’),
there exists a soft open ball BS(xa, 8’)) of ()?, S, E) such that f (Bs(xa, (Sv)))cBS(f(x)(p(a), é).
If (f, @) is a soft continuous mapping at every soft point x, of ()? S, E ), then it is said to be soft
continuous mapping on ()? S, E )

Definition 19. The soft mapping (f, ¢): ()?, S, E) - (17, s, E’) is said to be soft sequentially
continuous at the soft point x, € SP ()? ) iff for every sequence of soft point {x}}n}converging to
the soft point x, in the soft S — metric space ()? ,S,E ), the sequence (f, @) ({x}}n}) in

(17', s, E’) converges to a soft point (f, ¢)(x,) € SP(? )

Definition 20. Let ()? ,S E ) be a soft S — metric space. A map

f,9):(X,S.E) > (X,S,E) . §
is said to be a soft contraction mapping if there exists a soft real number § € R(E),0 < g <1
(R(E) denotes the soft real numbers set) such that

S((f,9)(xa), (f, @) (xa), (f, @) (¥p)) < GS(Xas Xar Y1)

for all x,,y, € SP()?).

Proposition 21. Let ()?, S, E) be soft S — metric space. If (f, @): ()?, S, E) - ()?, S, E) is a soft
contraction mapping, then f,: (X,S,) = (X, S,(q)) is a contraction mapping in § —metric space,
foreach a € E.

Theorem 22. Let ()?, S, E) be a complete soft S — metric spaces and (f, ¢): ()?, S, E) -
()? ,S,E ) be a soft contraction mapping. Then (f, ¢) has a unique fixed soft point u, €
SP()?). Moreover, for any x, € SP(X' ), we have lim,,_, o, (f, )" (x,) = u, with

S(F, )" (%), (f, @) (Xa)suc ) < Iz_—qu(xa, Xa (f, ) (Xq)).
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Abstract:

Soft Set Theory, which is introduced by Molodtsov in 1999, is one of the branches of
mathematics, which aims to describe phenomena and concepts of an ambiguous, undefined and
imprecise meaning. To contribute this research area, in this paper we introduce the Neighborhood
structure of an soft element in a soft topological space with some examples. Also we study some
theoretical results related to soft topology and Neighborhood structure of a soft element.
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1. INTRODUCTION

After the definition of Soft set theory many research work has been done in this field. Some
operations on soft sets were defined by Maji et al. [6]. Also, Pei et al. studied some soft
operations as well and they discussed the relation between soft sets and information systems in
[8]. After that, Cagman and Enginoglu [4] studied several soft operations to make them more
functional for improving several new results.

Soft algebraic structures such as soft groups were given by in [2] as a parameterized family of
subgroups. Soft rings are defined by [1].

Cagman et. al. [3] defined the soft topology by modifying the definition of soft set.

Wardowski [10] approached soft sets as classical mathematics by giving definition of soft
element. By giving this definition, he redefined the soft mapping and gave the continuity of soft
mappings. Using the notion of soft element Ghosh et. al., [5] introduced a binary operation on the
set of all nonempty soft elements of a given soft set and then they gave a new definition of soft
groups and discussed on some algebraic results related to this soft group definition. The aim of
this study is to define the Neighborhood structure of a soft element in a soft topological space by
using soft element.
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2. PRELIMINARIES
In this section, we recall some basic notions in soft set theory.

Definition 2.1: [7] Let U be an initial universal set and E be a set of parameters. Let P(U) denote
the power set of U and A C E. A soft set Fy is called a soft set over U, where f; is a mapping
given by f4: E - P(U) such that f,(x) = @ifx € A.

Note that the set of all soft sets over U will be denoted by S(U).

Definition 2.2: [4] A soft set F4 over U is said to be an empty soft set denoted by Fg, if for all
e€E, fL(x)=0.

Definition 2.3: [4] A soft set F, over U is said to be an A-universal soft set denoted by F,, if for
alle € E, f;(x) = A. If A = E; then the A-universal soft set is called a universal soft set, denoted
by Fg.

Definition 2.4: [4] Let F,, F5 € S(U). Then, F, is a soft subset of Fg, denoted by F, € Fp, if
fa(e) € fp(e) foralle € E.

Definition 2.5: [4] Let F,, Fg € S(U). Then, the soft union F, U Fg, the soft intersection F, N Fp
and the soft difference F,\Fy of F, and Fj are defined by the approximate functions as;

faop(x) = fa(x) U fp(x), famp(x) = faC) N fp(x),  faip(x) = faGO\fp(x)
respectively.

The soft complement FAC~ of F, is defined by the approximate function f,z = (f4(e))¢, where
(fa(€))* is the complement of the set f,(e); that is faue= (fa(@))E = U/fs(e) foralle € E.

It is easy to see that (FAC)C~=FA and F@é = Fp.

Definition 2.6: [3] Let F4 € S(U). A soft topology on F,, denoted by 7, is a collection of soft
subsets of F, having the following properties:

i) Fy Fj € %,
ii) Fg, F-€ %, then Fz N F-€ %,
1i1) A indexed setand forallo € A, Fp,_ € Tthen Uy Fp, € T.
The pair (Fy4, 7) is called a soft topological space.
Definition 2.7: [3] Let (F,4, T) be a soft topological space. Then every element of T is called soft
open set. Clearly Fy and F, are soft open sets.

Definition 2.8: [3] Let (F,, T) be a soft topological space and Fz € F,. Then Fy is said to be soft
closed if the soft complement of Fj is soft open. Fy and F, are soft closed sets.

Definition 2.9: [10] Let F, € S(U). We say that a = (e, {u}) is nonempty soft element of Fy, if

e €EFE and u € F(e). The pair (e, @), where e € E, will be called an empty soft element of
F,. The fact that (e, {u}) is a soft element of F, will be denoted by (e, {u}) € F,.
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Definition 2.10: Let (F,, T) be a soft topological space, Fz € F, and a € Fp. If there exist a soft
open set F, such that a € F, € Fp then Fy is called soft neighborhood of soft element a.

If Fp is soft open set then Fjp is called soft open neighborhood. We denote the set of all soft open
neighborhoods of a by IV,.

Proposition 2.11: Let (F,, T) be a soft topological space, , Fy € F, and a € Fg. Then followings
are true.

a) ﬁa * FQ).

b) Fz € N, forall a € Fp.

¢) If F3 € N,and Fz € F, then F; € IV,,.

d) If Fg, F. € N, then Fg N F, € IV,.

e) If F3 € N, then for all y € F, there exist F, € IV, such that Fy € ﬁy.

Ispat: The proof of a)-b) is obvious from the Definition 2.10.

e) If Fg € W, then there exists F. € T such that & € F, € Fg. Hence F, in \V,, so Fy € ]\7], for all
Y € F.

Example 2.12: U = {uy,uy,us}, A = {x1, x5, } and F, = {(xq, {ug, uy}), (x5, {uy, us})} is a soft
set over U. The soft subsets of F, are listed below.

Fa, = {Cer, {us D},

Fa, = {0y, {ua})},

Fy, = {Gep, {ur, uz DY,

Fy, = {(x2, {u21},

Fy, = {(x2, {uszp)},

Fy, = {Cez {uz, uz P},

;= {Ge, {ur), (s {ux D},

Fag = {(Cx1, {us}), (22, {us})},

Fay = {(Cx1, {us D), (xz, {uz, ush},

Fpp = {Gep, {uzd), (e, {uz D1,

Fa,, = {Cer, {uz}), (2, {usd)},

Fap, = {Cer, {uz}), (g, {uz, ush},

Fp,, = {Cer, {ug, uz}), (g, {u 3,

Fp,, = {Geq, {ur, uzd), (xa, {ushl,

FA15 = },714’

FA16 = 0.

The collections of F, T; = {5, FA}, T, = P(Fy) ve #3 = {5, FA,FAZ,FAH,FAB} are soft topology.
Nonempty soft elements of F, are {((xq, {u.}), (g, {uz}), (x2, {uz}), (x5, {usz})}. So set of all
Soft neighborhoods for each soft element is given in the below fort he soft topology 75.

‘?_Y:(xlr{ul}) = {FA'FAls}’

]Av:(xp{uz}) = {FA’ FAz’ FA11’ FA13}’

‘7!(952:{“2]) = {FA'FAls}’

sz,{u3}) = {FA'FAM} :
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Theorem 2.13: If for the each soft element & of a soft set F, there corresponds a set N, of soft
subsets of F, such that the properties of Proposition 2.11 are satisfied, then there is a unique
soft topological structure on F, such that, for each «a € F,, N, is the set of all soft
neighborhoods of « i n this topology.
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1. INTRODUCTION

Some operations on soft sets were defined by Maji et al. [6]. Also, Cagman and Enginoglu [4]
studied several soft operations to make them more functional for improving several new results.
Cagman et. al. [3] defined the soft topology by modifying the definition of soft set. Wardowski
[10] approached soft sets as classical mathematics by giving definition of soft element. Following
to these studies our purpose for this study to examine some properties and results on soft element
and soft topological space such as interior and closure of a soft set and so on. Moreover we give
some examples to clarify our definitions.

2. PRELIMINARIES
In this section, we recall some basic notions in soft set theory.
Definition 2.1: [7] Let U be an initial universal set and E be a set of parameters. Let P(U) denote
the power set of U and A € E. A soft set Fy is called a soft set over U, where f, is a mapping

given by f4: E = P(U) such that f;(x) = @ifx ¢ A.
Note that the set of all soft sets over U will be denoted by S(U).
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Definition 2.2: [4] A soft set F, over U is said to be an empty soft set denoted by Fg, if for all
e€E, fu(x) =0.

Definition 2.3: [4] A soft set F, over U is said to be an A-universal soft set denoted by Fj, if for
alle € E, f;(x) = A. If A = E; then the A-universal soft set is called a universal soft set, denoted
by Fg.

Definition 2.4: [4] Let F,, Fz € S(U). Then, F, is a soft subset of Fg, denoted by F, € Fj, if
fa(e) € fz(e) foralle € E.

Definition 2.5: [4] Let F,, Fg € S(U). Then, the soft union F, U Fg, the soft intersection F, N Fp
and the soft difference F4\Fg of F, and F are defined by the approximate functions as;

faos(X) = fa(x) U fp(x), fars(x) = fa() N fp(x),  fap(x) = fa()\fp(x)
respectively.

The soft complement FAE of Fy is defined by the approximate function f ¢z = (fa(e))¢, where
(fa(e))€ is the complement of the set f4(e); that is f,z = (fa(e))¢ = U/fa(e) forall e € E.

It is easy to see that (FA6)5=FA and FQ,C = F%.

Definition 2.6: [3] Let F4 € S(U). A soft topology on F,, denoted by £, is a collection of soft
subsets of F, having the following properties:

i) Fy Fj€ %,

i) Fg, F;€ T, then Fg N F € %,

1ii) A indexed set and foralla € A, Fg_ € Tthen Uge 4 Fp, € T.

The pair (Fy4, T) is called a soft topological space.
Definition 2.7: [3] Let (F,, T) be a soft topological space. Then every element of T is called soft
open set. Clearly Fy and F, are soft open sets.

Definition 2.8: [3] Let (F,, T) be a soft topological space and Fz € F,. Then Fy is said to be soft
closed if the soft complement of Fj is soft open. Fy and Fj are soft closed sets.

Definition 2.9: [3] Let (F,, T;) and (Fy4, T,) be a soft topological spaces. Then followings hold.
If T, 2 7;, then T, is soft finer then 7.

If T, © 7,, then 7, is soft strictly finer then ;.

Ift, o T, or T; D T, then 7, is comparable with 7.

Definition 2.10: [10] Let F4, € S(U). We say that @ = (e, {u}) is nonempty soft element of Fy, if
e € E and u € F(e). The pair (e, @), where e € E, will be called an empty soft element of
F,. The fact that (e, {u}) is a soft element of F, will be denoted by (e, {u}) € F;. We denote the
set of all nonempty soft elements of F, by F,

Example 1: [10] Let U = {uy,u,,u3}, E = {py,p,, }. Take a soft set F, € S(U) of the form
Fy = {(p1, {u1, u2})}. Then all the soft elements of F, are the following:

(pl! (Z))a (pl' {ul})' (pl! {uZ})7 (pZ' Q))
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Proposition 1: [10] For each F, € S(U), the followings holds:
Fa = Ue, quperalen (wi)} and Fy = U, o e {60 {1}

Definition 2.11: Let (F,, T) be a soft topological space, Fg € F, and a € Fj. If there exist a soft
open set F such that @ € F, € Fg then Fy is called soft neighborhood of soft element a.

If Fp is soft open set then Fy is called soft open neighborhood. We denote the set of all soft open
neighborhoods of a by V.

Example 2: U = {u;,u,, us}, A = {x1,%,,} and F; = {(xy, {us, uy}), (x5, {uy, us})} is a soft set
over U. The soft subsets of Fy are listed below.

Fy, = {Cep, {us D},

Fy, = {(x1, {uz1},

Fy, = {(xq, {u, w2 D},

Fy, = {(x2, {u2D},

Fy, = {(x2 {usH},

Fy, = {(xz, {uz, ush},

, = {Ge, {ur D), (s {ux D},

Fyuy = {(Cep, {ug D), (32, {us )},

Fpy = {Cer, {wn D), G, {un, us P,

Fp,, = {Ceq, {uz}), Cep, {uz D1,

Fp = {Geq, {uz}), (e, {ushl,

Fp,, = {Cer, {u2}), Gz, {un, us P},

Fy,, = {Ceq, {ug, uz), (e, {uz D1,

FA14 = {(xlﬂ {u1; uz})' (fo {U3})},

FA15 = }21,

FA16 = 0.

The collections of F, T; = {6, FA}, #, = P(F,) ve 3 = {5, FA,FAZ,FAH,FAB} are soft topology.
Nonempty soft elements of F, are {((xq, {u;}), (xq, {uz}), (2, {us}), (x5, {us})}. So set of all
Soft neighborhoods for each soft element is given in the below fort he soft topology 75.

‘Aﬁx1'{u1}) = {FA’FA13}’

‘7[(951:{“2]) = {FA'FAZ’FA11’FA13}’

]A\{‘(xz'{uz}) = {FA’FA13}’

Ny usp) = {Far Fay, } -

Definition 2.13: Let (F,, T) be a soft topological space, Fz € F, and a € Fp. If there exist a soft
open set F such that @ € F; € Fjy i.e., Fg is soft neighborhood of soft element a, then « is called
s soft interior element of Fjp.

The set of all soft interior elements of Fy is called soft interior of Fg and it is denoted by Fg°.

Proposition 2: Let (F4, T) be a soft topological space and Fg € F,.
Fg'=U{F; € Fz:F; € T}.
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Example 3: Let: U = {hy, h,, h3, hy, hs, he}, E = A ={e;,e,,e3} and

FA = {(81, {h11 hz}): (er {hl})! (33! {h5, h6})} Then

Fy, = {(er, {h: D},

Fy, = {(er, {h1, R D},

Fa, ={(ez {h:})},

Fy, = {(e1,{h1, h2}), (e, {h1})}, are some subsets of F,. Then ¥ = {5, FA,FAI,FAZ,FA3,FA4} isa
soft topology on F,. The soft interior of soft subsets of

Fg = {(ey,{h2}), (ez, {h, D)} and F¢ = {(ey, {hy, h,}), (e3,{hs})} are Fy, and Fy, respectively.

Proposition 3: Let (F,, T) be a soft topological space and Fg, F; € F,. The statements that are
given in the below are true.

a) Fg° C Fg;

b) Fg° is soft open;

¢) Fy is soft open if and only if Fy = Fg°;

O(F)=Fp's

) Fg € F. then Fg° C F.°.

Proposition 4: Let (Fy, T) be a soft topological space and Fg € F,. If a € Fg then Fz N F; # Fy
is not true for every open neighborhood F; of a.

Example 4: Let U = {uq, uy, u3}, E = {x1,x,,x3} and

Fy = {(eq, {ug, us}), (e, {ug ), (3, {ug, u2})}. Then

Fy, = {(xq, {u D}

Fy, = {Cer, fug, usH}

Fp, = {Ge, {ue ), Oz, {ug H3

Fy, = {(xq, {ug, us}d), (xz,{u1})}, are some soft subsets of F,. Then T = {5, FA,FAI,FAZ,FAS,FAJ
is a soft topology on F,. If we consider the soft sunset Fz = {(x;, { u3}), (x3,{u,})} of Fy,

Then Fp=F, and @ = (x;,{u;}) € F and F,_ is an open neighborhood of a. But Fz N F,, = Fy.

Proposition 5: Let (F,, T) be a soft topological space and Fg, F, € F,. The statements that are
given in the below are true.

a) Fg € Fy;
b) Fg° is soft closed; o
c) Fy is soft closed if and only if Fz = Fp;
d)(Fp) =Fp.
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Abstract:

Economics, engineering, environmental and related scientific fields are always in the need of
certain mathematical solutions. Unfortunately, classical mathematical tools are inadequate to
satisfy their needs related to the uncertainties derived from complicated problems. Molodtsov
introduced the Soft Set Theory to deal these kind of uncertainties.

We applied the notion of the Soft Intervals to construct a decision making method. Using
Zhang’s study, we prepared a tabular form of the Soft Interval and figured out an interval choice
value. Then we proposed a generalization of the Zhang’s algorithm, to make a decision. Since
this method is based on Soft Intervals, which is the generalization of Interval Soft Set, it becomes
more effective. The designed decision making method was applied to the problems that were
reported in the earlier decision making methods based on the soft set theory. Same results were
obtained successfully. As a matter of fact, the decision making methods should be faster and deal
huge data with an ease. To overcome those problem, we coded the designed algorithm in C# and
subjected to test the examples.

Keywords: Soft Set: Decision Making: Soft Interval: Interval Soft Set: Ordering on Soft Set
General area of research: Mathematics
ICFAS2018-ID: 1129

1. PRELIMINARIES AND BASIC DEFINITIONS
Definition 1. [4] Let U be an initial universe and E be a set of parameters. Let P(U) be the set of
all subsets of U and A be a subset of E. A pair (F,A) is called a soft set over U where F: A —
P(U) is a set-valued function.

Definition 2. [3] A soft set (F,A) over U is said to be a Null soft set denoted by @, if for every &
€ A, F(e)=0

Definition 3. [3] For two soft sets (F,A) and (G,B) over a common universe U, we say that (F,A)

ICFAS2018-ID: 1129 1
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is a soft subset of (G, B) and is denoted by (F,A) € (G, B) if

(1) A C B and,

(i) Ve € A, F (¢) and G(g) are identical approximations, which means F(¢) = G(¢)
(G,B) is said to be a soft super set of (F,A), if (F,A) is a soft subset of (G,B).

Definition 4. [1] Let (F, A) and (G, B) be two soft sets over U, then the cartesian product of (F,
A) and (G,B) is defined as, (F,A) X (G,B) = (H,AX B) where H : AX B - P(U X U) and
H(a,b) = F(a) X G(b), where (a,b) € A x Bie H(a b) = {(h,h)|h; € F(a),hj € G(b)}.

Definition 5. [1] Let (F,A) and (G,B) be two soft sets over U, then a soft set relation R from
(F,A) to (G,B) is a soft subset of (F,A)x(G,B).iiln other words, a soft set relation R from (F,A)
to (G,B) is of the form R = (H,,S) where S € A X B and H;(a,b) = H(a, b) for all (a,b)ES
where (H,AxB)=(F,A)*(G,B).

Definition 6. [1] Let R be a soft set relation on (F, A), theniske!
1. Risreflexive if H;(a,a) € R, Va € A. ist!

2. Ris symmetric if H;(a,b) € R = H;(b,a) € R.
3. Ris transitive if H;(a,b) € R,H;(b,c) € R = H;(a,c) € R for every a, b, c € A.

Definition 7. [2] A soft set relation R on (F, A) is antisymmetric if F(a) X F(b) € R and
F(b) X F(a) € R for every F(a),F(b) € (F,A) imply F(a) = F(b).

Definition 8. [2] A soft set relation < on (F, A) which is reflexive, antisymmetric and transitive
is called a partial ordering of (F, A).isteiThe triple (F, A, <) is called a partially ordered soft set.

Definition 9. [5] Consider a soft set (F, A) equipped with reflexsive, transitive soft set relation <.
This soft set relation is called preorder and (F, A) is a preordered soft set.

Definition 10. [2] Let < be an ordering of (F,A) and F(a) and F(b) be any two elements in (F,A).
If F(a) < F(b) or F(b) < F(a), then F(a) and F(b) are comparable in the ordering <. If they are not
comparable, then F(a) and F(b) are incomparable.

Definition 11. [7] Let R be a soft set relation on a soft set (F,A). If for no a€A, the soft set
relation F(a)RF(a) holds, the soft set relation R is called nonreflexive.

Definition 12. [7] A soft set relation R on a soft set (F, A) is called simple order soft set relation
if it is comparable, nonreflexive and transitive. (F,A) is called a simple ordered soft set with the
simple order soft set relation R.

Definition 13. [7] Let < be a soft set relation on (F,A), then restriction of a soft set relation < to a
soft subset (G,B) is defined by: G(a) < 5) G(b): & F(a) < F(b) for all a, bEB.

Definition 14. [7] Suppose that (F,A) is a soft set having a simple order soft set relation < and
F(a) and F(b) be elements of (F,A) such that F(a) < F(b). Then the soft closed interval is a soft
subset (G,B) of (F,A) where B = {x| F(a) < F(x) < F(b) or F(x) = F(a) or F(x) =
F(b)},G = F|p and denoted by [F(a), F(b)] = {F(x)|F(a) < F(x) < F(b) or F(x) = F(a)
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or F(x) = F(b)}.

Remark 1. [7] If we take (F,A) with a partially ordered soft set relation <, instead of a simple
order soft set relation <, we can write previous soft closed interval as follows: [F(a), F(b)] =
{F(x)| F(a) < F(x) < F(b)}.

2. DECISION MAKING (DM) BY USING SOFT INTERVALS (SIS) AND
COMPUTER APPLICATION OF PROPOSED DECISION MAKING (DM)
METHOD

To shorthen the evaluation time of our DM method and to deal huge data, we need to utilize
computers. The computer application of our proposed algorithm was written in C# (Microsoft
Visual Studio Professional 2015 Trial version, programming language). Following examples
were solved by both hand and computer. Both methods successfully provided the same objects.

Example 1. Let U = {cy, ¢, 3, ¢4, Cs, Cg, €7} be a set of cars and E be the parameter set such that
E={e,;=diesel, e,=gasoline, e;=light color, e,=dark color, e;=manuel, eg=expensive, e;=new,
eg=second hand}. Let (F,A) soft set as attractiveness of the cars that Mr. X is going to buy. Con-
sider A={e;=diesel, e,=gasoline, e;=lightcolor, e,=darkcolor, e;=manuel, e;=new,
eg=secondhand} and F(e;) = {cy,¢3,¢5}, F(ey) = {c3,¢4,C6,C7}, F(€3) ={Cy,C3,¢4}, F(e,) =
{c1,c7} F(es) = {cs, ¢, C7}, F(€7) = {c1, €2, ¢7}, F(eg) = {c3, €4, C5, Co}-

Let Mr. X has the priority ranking in order of manuel, diesel, new, second hand and light color
cars. According ranking, we can define a soft set relation on (F,E) as follows:

<= {F(e1)xF(e5),F(e7)xF(e5),F(eg)xF(e5),F(e3)xF(es5),F(e5)x F(es), F(ey) x F(eq),F(e7) x
F(e1),F(eg) x F(e1),F(e3) x F(e1),F(e3) x F(e3), F(e7) x F(e7),F(eg) x F(e7),F(e3) x F(e7),F(eg)
x F(eg),F(e3) x F(eg)}

Soft set relation < is comparable, reflexive, transitive and antisymmetric, thus it is partially
ordered soft set relation. Then all soft closed intervals are as follows:

[F(e3), F(eg)], [F(e3), F(e7)], [F(e3), F(e1)], [F(e3), F(es)], [F(eg), F(eg)], [F(eg), F(e7)], [F(eg),
F(ep)], [F(eg), F(es)], [F(e7), F(e7)], [F(e7),F(e1)], [F(e7),F(es)], [F(e1).F(ep)], [F(e1).F(e5)],
[F(e3),F(e3)], [F(es5),F(es)].

Now let us apply the computer application. The result object i.e. car5 was obtained faster. Some
evaluation steps are represented by screenshots as given below:
The beginning page of the computer application of Example 1 is in the following figure.
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W famrphe %)

Fanings Pricaty Ranking Can List

[ Deesad €1.ca 08 1 Car1  Dwesol Dark Color, New

[ Guarschne C2.C4, 08 C7 Cawr2  Casolnn, Light Color, New

L1 Light Cokee €2,03,04 Card Duwsel Light Coke, Second Hand

[ Dark Color cLE7? Card Casolne, Light Color, Second Hand

[ Marnd ©5,C6,C7 CarS  Dwesel Manuel, Second Hand

O New ©1,C2.07 Carfi  Gasolno, Manuol, Second Hand

[ Second Mand 3,04, C5, 08 | Car 7 Gasolne, Dark Color, New, Manual

COMPUTE ‘RESET

Tabular representation of soft closed intervals of the soft set (F, A)

In the Figure 1 "Rankings" part is the soft set of Example 1 and "Priority Ranking" part is the
order of the given soft set. This order depends on the user’s priority.
Let us apply Mr. X’s priority rankings to the computer application as follows:

Step 1: Choose first ranking according to Mr. X’s priority

& Eaargia 18

Rankings Prioety Ranking Car List

[ Dvasad ©1,c3,c5 [Manusi Car} Dusel, Dark Cokor, New

[ Gasole €2,04,06,C7 Car2  Gasokno, Light Color, Now

CllghiCokr  €2.C3,C4 Card Diesed, Light Cokor, Second Hand

ODakColor €107 Card Gasokne, Light Cokor, Second Hand

2 Manusl ©5,06,C7 Car5 Disel Manuel, Sacond Hand

[ New €1,2,c7 Car Gasokno, Marel Socond Hard

[ Second Hand  C3, C4,C5, GO | Car?. Casokn, Dark Cokr, Now. Manuol
COMPUTE RESET

Step 2: Choose second ranking according to Mr. X’s priority

W fmple 0

Fankings Preity Fanking Carlst

=12 €1,63,05 Marst Car1: Deasal, Dark Color, Now
] Gasclne 2,04, 5.7 ey Car2  Gasoine, Light Color, New
CUghtColor  €2,C3,C4 Card Dwsel, Light Coker, Second
O DakCole  C1,C7 Card: Gasolne, Light Color, Sexty
= ©5,08,C7 Car5 Dvasel, Manuel, Second Ha
] Wow c1,c2c7 Carf  Gasoine, Manuel, Second |
[ SecomdHand  C3,04,C5.C6 Car7. Gasolna, Dark Color, Now,

COMPUITE RESET

Step 3: Choose the rest of rankings according to Mr. X’s priority

e 18
ks Prexsty Flaskeg Conlmt

=1 CLEACs Marul o Dhessd, Dk Coor, How

£] Gasone £2,04,00.C7 :‘ Can Gakion, Light Coies, M
BlgptCo  CLcACe m’"" a3 Dw Light Cokr, Second Hand
1 Ciark ol cLor Card  Casolne, Light Color, Second Hand
! Marnnd oy Gt Deesel, Manusl, Socond Hand

& N CLERCT Car® Ok, Marus, Second Hand
1 Secondtand (3,04, 05, €0 Cor 7 Gasoken, Dark Cokor, New, Masusl
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Step 4: Press the COMPUTE button and find the result object.

Proity Ranking Car List

©1,03,C5 Manusd Carl Dwesel, Dark Color, New
Dwased
2,04, C6,C7 New Car2  Gasolne, Light Caks, New
- - Second Hand o T - = 3
B Light Color CCACe Card  Deasel, Light Color, Second Ha
B L Light Color " A e
DakColr  €1,C7 Card.  Gasolos, Light Cok, Second Hand
C5,C8,C7 CarS  Diosol, Manuel, Second Hand
OLGS T CarB: Gasolne, Manusl, Second Hand
2 SecondHand T3, T4, 05,6 Car 7. Gasownn, Dok Coion, aw, ianus

COMPUTE RESET

Tabular representation of soft closed intervals of the soft set (F, A)

iy o sty CARS
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Abstract:

Soft Set Theory was introduced by Molodtsov to deal with uncertainties. Also, there are
increasingly many studies about the soft set theory. Scott topology is well known in theoretical
computer science and topological lattice theory. Soft Scott topology was introduced by using soft
set relation. To define soft Scott topology, directed and directed complete soft set were
introduced by Tanay and Yaylali. We know that, way-below soft set relation has a very
important role in the soft Scott topology. Since Auxiliary soft set relation is a general form for
the way-below soft set relation, we study relation between auxiliary soft set relation and soft
Scott topology. We obtain some results.
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1 PRELIMINARIES AND BASIC DEFINITIONS

Definition 1. [4] Let U be an initial universe and E be a set of parameters. Let P(U) be the set of
all subsets of U and A be a subset of E. A pair (F,A) is called a soft set over U where F: A —
P(U) is a set-valued function.

In some studies a soft set (F,A) was shown as (F,A) = {(a,F(a)) | a € A}, but in some studies

F(a) was written instead of (a, F(a)) just as a notation for make it shorter. In this paper, we will
use F(a) as a notation instead of (a, F(a)).
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Definition 2. [5] A soft set (F,A) over U is said to be a Null soft set denoted by @, if for every
c€EAF(e)=0

Definition 3. [5] For two soft sets (F,A) and (G,B) over a common universe U, we say that (F,A)
is a soft subset of (G, B) and is denoted by (F,A) € (G, B) if

(1) A c B and,

(i1) Ve € A, F(¢) and G(g) are identical approximations, which means F(g) = G(¢)
(G,B) is said to be a soft super set of (F,A), if (F,A) is a soft subset of (G,B).

Definition 4. [5] Union of two soft sets (F,A) and (G,B) over the common universe U is the soft
set (H,C), where C = AU B, and foreach e € C,
F(e),ife€e A—B
H(e) = G(e),ifee B—A
F(e) U G(e),ife e ANB
We write (F,A) U (G,B) = (H,0).

Definition 5. [5] Intersection of two soft sets (F,A) and (G,B) over a common universe U is the
soft set (H,C), where C=ANB and for each e€ C,H(e) =F(e)nG(e). We write
(F,A) N0 (G,B) = (H,0).

Definition 6. [1] Let (F,A) and (G,B) be two soft sets over U, then the cartesian product of (F, A)
and (G,B) is defined as, (F,A) X (G,B) = (H,A X B) where H : AX B - P(U X U) and H(a,b)
=F (a) x G(b), where (a, b)€ AxBiteii.e. H(a,b) = {(hy,hj) | h; € F(a), h; € G(b)}

Definition 7. [1] Let (F, A) and (G, B) be two soft sets over U, then a soft set relation R from (F,
to (G,B) is of the form R = (Hy,S) where S € A x B and H, (a, b) = H(a, b) for all (a,b) € S
where (H,A X B) = (F,A) X (G,B).

Definition 8. [1] Let R be a soft set relation on (F , A), theniske!
1. Risreflexive if H;(a,a) € R,Va € A. ist!

2. Ris symmetric if H;(a,b) € R = H;(b,a) € R.
3. Ristransitive if H;(a,b) € R,H;(b,c) € R = H;(a,c) € R for every a,b,c € A.

Definition 9. [2] A soft set relation R on (F,A) is antisymmetric if F(a) X F(b) € R and
F(b) X F(a) € R for every F(a),F(b) € (F,A) imply F(a) = F(b).

Definition 10. [2] A soft set relation < on (F,A) which is reflexive, antisymmetric and transitive
is called a partial ordering of (F,A).striThe triple (F,A,<) is called a partially ordered soft set.

Definition 11. [8] Consider a soft set (F,A) equipped with reflexsive, transitive soft set relation
<. This soft set relation is called preorder and (F,A) is called a preordered soft set.

Definition 12. [2] Let (G, B, <) be a partially ordered soft set. Then,

a) For b € B, G(b) is the least element of (G,B) in the ordering ’<’ if G(b) < G(x) for all x € B.
b) For b € B,G(b) is the greatest element of (G,B) in the ordering <’ if G(x) < G(b), Vx € B.
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Definition 13. [8] Let < be an ordering of (F,A), let (G, B) € (F, A). For a € A, F(a) is an upper
bound of (G,B) in the ordered soft set (F,A <) if G(x) < F(a) ikeifor all x € B. For a € A, F(a) is
called supremum of (G,B) in (F,A,<) (or the least upper bound) if it is the skrleast element of the
set of all upper bounds of (G,B) in (F,A,<) sl

Definition 14. [8] Let (F,A) be a soft set. (F,A) is called a finite soft set, if it is a soft set with a
finite parameter set.istp!

Definition 15. [8] Let (F,A) be a preordered soft set. A soft subset (G,B) of (F,A) is directed
provided it is nonnull and every finite soft subset of (G,B) has an upperbound in (G,B).

Definition 16. Let (F,A) be a soft set with a preorder soft set relation <. For (G, B) € (F, A)
i) [8]J(G,B)=(H,C) where C ={a € A: F(a) < G(b) for some b € B} and H =F|.
ii) [8]11(G,B)=(K.D)where D = {a € A: G(b) < F(a) for some b € B} and K=F|py.
ii) [8] (G,B) is a lower soft set iff (G,B) =/(G,B).

iv) [8] (G,B) is an upper soft set iff (G,B) =1(G,B).isk!

v) [8](G,B) is an soft ideal iff it is a directed lower soft set.

Definition 17. [8] A partially ordered soft set is said to be directed complete soft sets if every
directed soft subset has a supremum.

Definition 18. [10] Let (F,A) and (G,B) be two non-empty soft sets. Then a soft set relation
f from (F,A) to (G,B) is called a soft set function whose domain is (F,A) if every element in
domain of f has a unique element in the range. If F (a)f G (b) then we write f (F (a)) = G(b).

Definition 19. [6] A soft topology T on a soft set (F,A) is a family of soft subsets of (F,A)
satisfying the following properties
i) ®, (F,A) € %t
i) If (G,B),(H,C) € %,then (G,B) N (H,C) € T;
1) If (F,,A,) €% for all @ € A, an index set, then Uyep (Fy, Ay) € Tskelf T is a soft
topology on a soft set (F, A), then (F, A, 1) is called the soft topological space.

Definition 20. [6] If T is a soft topology on (F,A), then the member of 7 is called an open soft set
in (F, A, 7).

Definition 21. [3] Let (F, A, %) be a soft topological space and (F,B) € (F, A). Then, the soft
interior of (F,B), denoted (F,B)° , is defined as the soft union of all soft open subsets of (F,B).
Note that (F,B)° is the biggest soft open set that is contained by (F,B).

2 THE WAY-BELOW SOFT SET RELATION AND AUXILIARY SOFT SET
RELATION

Definition 22. [9] Let (F,A,<) be a partially ordered soft set. We say that F(a) way-below F(b) iff

for all directed soft subsets (G,B) € (F,A) for which sup(G,B) exists, the soft set relation
F(b)<sup(G,B) always implies the existence of a G(d) in (G,B) with F(a) < G(d). F(a) way-below

ICFAS2018-ID: 1130 3



5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

F(b) is denoted by F(a) < F(b).

Note that 1. ¥ F(a) = {F(b) | b € Awith F(b) < F(a)}
*F(a) = {F(b) | b € Awith F(a) < F(b)}

Definition 23. i) [7] A partially ordered soft set (F,A,<) is called soft continuous if it satisfies the
axiom of approximation:

(VF(a) in (F,A)) F(a) =V'{ F(a)skeii.e. for all F(a) in (F,A), the soft set ¥ F(a) which is (H,C) such
that C ={b € A| F(b) K F(a)}and H = F | ¢, is directed and F(a) = sup(H, C).its!

i) [7] A directed complete partially ordered soft set is soft continuous as a partially ordered soft
set will be called soft set domain.

Definition 24. [11] The soft set relation < on a partially ordered soft set (F, A, <) is called
auxiliary soft set relation, or an auxiliary soft order, if it satisfies the following conditions for all
a,b,c,d € A.

i) F(a) < F(b) implies F(a) < F(b);sts

ii) F(c) <F(a) < F(b) <F(d) implies F(c) < F(d);isks!

iii) If a smallest element F(0) exists, then F(0)<F(a).

Theorem 1. [11] The way-below soft set relation is an auxiliary soft set relation.
From this theorem, we can say that the auxiliary soft set relation is the generalization of the way-
below soft set relation.

Definition 25. [11] An auxiliary soft set relation < on a directed complete partially ordered soft
set (F, A) (and the soft set function s.:(F, A) — Low(F, A) associated with it) is called
approximating iff the soft set (H,C)=s, where C ={c € A: F(c) < F(a)} and H = F|, (we
will notate it s, ={F(c): F (c) < F (a)}) is directed (hence a soft ideal) and F(a) = sup{F(c) :
F(c) < F(a)} = sup s« (F(a))stifor all a € A.

3 RELATIONS BETWEEN SOFT SCOTT TOPOLOGY AND AUXILIARY SOFT SET
RELATION

Definition 26. [8] Let (F,A) be a directed complete partially ordered soft set and
(G,B) € (F,A). Then (G,B) is called a Scott soft open set iff the following two conditions are
satisfied:
) (GB)=1(G,B); 3
i) sup(D,C) € (G,B) implies (D,C)N (G,B) # @ for all directed complete soft sets
(D,C) € (F,A).

Theorem 2. [8] The collection of all Scott soft open sets of (F,A) is a soft topology.
Definition 27. [8] The collection of all Scott soft open sets of (F,A) is called soft Scott topology
on (F,A) and this topology will be denoted by o(F,A).

Main result of this paper is the following theorem, which gives us a relation between soft Scott
topology and auxiliary soft set relation.
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Theorem 3. In a directed complete partially ordered soft set (F,A,<), let intg((F, A))(G.B) denote
the o((F,A))-interior of a soft set (G,B). Define F(a) <F(b) iff F(b) € ints((F,A)) TF(a). Then the
followings are hold.

a)
b)

¢)
d)

< is an auxiliary soft set relation.

F(a) < F(b) implies F(a) < F(b).

F(a) < F(b) and F(a) < F(b) are equivalent for all a, b € A iff % F(a) is Scott soft open for
all a € A.

The soft set relation < is an approximating iff « is approximating that is, iff (F,A) is a
soft domain.
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Abstract:

The problem of predicting features of turbulent flows occurs in many applications such as
geophysical flows, turbulent mixing, pollution dispersal and even in the design artificial hearts.
One promising approach is large eddy simulation (LES) in which the larger two-dimensional
unsteady turbulent motions are directly represented, whereas the effects of the smaller scale
motions are modelled. Turbulence driven by interaction of a flow with a wall is a major problem
in LES. Mathematically, this is the problem of specifying appropriate boundary conditions for the
flow averages which depend on the behavior of the unknown flow near the wall. In the light of
works of Navier [1] and Maxwell [2] we develop boundary conditions as follows,

U-n=0 and S(J,Re,

U-z)T-7+2Re ' n-D@@)-7=0 (1)

A mathematical signification of no-penetration and slip with resistance is boundary condition (1).
It is often called Navier’s slip law [1]. In 1879, Maxwell [2] derived the Navier-Stokes equations
from the kinetic theory of gases by averaging process and corrected the boundary condition (1).
In this study, an improved near wall models for LES is developed in the light of [3]. The aim is to
develop a physical appropriate Near Wall Model which is appropriate for simple turbulent
channel flows. For developing the ideas, we consider solutions (u,p) nondimensionalized
incompressible Navier-Stokes equations. Having extended all functions outside Q by zero, the
large eddies are given by convolution. The Gaussian filter is used for convolution.

In this study, we derive friction coefficient [ appropriate for 2-D turbulent flows and study

asymptotic behavior as the averaging radius 6 — 0 and as the Reynolds number Re — .

The Logarithmic Law In 2-D

We consider the flat plane Q c [1? is the half plane Q= {(x,y),y >0}. Let be u=(u,v). So the

l—th power law is given by Schlichting [4],
a

1
uzuw(%)a, v=0 for y>0 )
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where U is free stream velocity. One of the most common laws is givenby a =7.

We want to compute the friction coefficient 3(0,Re) for the boundary layer model (2). Because
of this, we extend U by zero into the lower half plane y < 0. Since the outward pointing normal
vector on 0Q ={y =0} is n=(0,—1), the tangential vector can be choosen as 7 = (1,0).

L ou

u-z=u and n"(2Re”' D(0))-7 =—Re =
y

and the friction coefficient can be calculated as follow

W %,0)

ﬂ(5,Re) =Re” W (3)

First, we calculate U(x,0), we derive

0(%,0) =g, *u(x,0)= [ [ g;(x=x,y—-y)u(x,y)dxdy’

—00 —00

=U_( Y )51_i Zl(l)_%r(a_ﬂ)
ot y 267 200

Similarly, we can obtain

1
2c

T 1 L
S 0=Uzs ey )

205\/;

Thus the friction coefficient is computed from (3) as follow

1,1

1
L Us T
PR = e a1

4)
Re  por@th
2a

Proposition: Let 3(0,Re) be given in (4). For fixed Reynolds number Re, we get
lim (5, Re) = oo

and fixed filter width o,

lim B(5,Re)=0.

Re—o

ICFAS2018-ID: 1131 2



5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

friction coefficient for fixed Re

1020 T T T
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Re
(b)

Figure 1. a) Behavior of (0, Re) with respect to Re for constant o(=1), y =6.
b) Behavior of f(J,Re) with respectto O for constant Re(=1), y =6.
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Abstract:

The problem of predicting the behavior of turbulent flows is common in engineering applications
[1] and finite element method is a useful method for solutions [2,3]. When only long time statics
are needed, calibrated conventional turbulence models are useful. Otherwise when dynamic
features of the flow are needed large eddy simulation (LES) is powerful techniques. LES
investigates to predict local, spatial flow averages over a preassigned length scale 0 . LES needs
at least two basic improvements in current that must be integrated over long time intervals, better
subgrid models are necessary. Such problems often occur in geophysical applications. Turbulence
which is caused by interaction of a flow with a wall occurs in complex geometries. This is the
problem of the specifying boundary conditions for flow averages. Further, if LES is to be used as
a part of design process, the boundary treatments used do not require full griding and resolution
of the turbulent boundary layers. Therefore, in LES, the question of finding appropriate boundary
conditions when using a constant length 6 is known as Near Wall Modelling and a boundary
condition is known as Near Wall Model. We consider exactly this problem herein.

In this study, an improved near wall models for LES is developed in the light of [4]. The aim is to
develop a physical appropriate NWM which is appropriate for simple turbulent channel flows.
For developing the ideas, we consider solutions (U, p) nondimensionalized incompressible

Navier-Stokes equations. Having extended all functions outside (2 by zero, the large eddies are
given by convolution. The Box filter is used for convolution.

The boundary condition U=0 on 0Q is the most commonly used. This does not agree with
physical intuition of large eddies: hurricanes and tornadoes do slip along the ground and lose
energy as they slip [1]. Motivated by this example and earlier work of Navier and Maxwell the
form of NWMs is as follows

U-n=0 and BU-7,+2Re'n-D(U)zr, =0 on 0Q (1)
where n is outward unit normal, {r,,7,,...,7,_,} 1s an orthonormal system of tangential vectors
and g is the effective friction coefficient which must be determined.
In this study, we derive friction coefficient S appropriate for 3-D turbulent flows and study
asymptotic behavior as the averaging radius ¢ — (0 and as the Reynolds number Re — .
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The Logarithmic Law In 3-D

We consider the model situation that Q < [1° is the half plane Q = {(x,y,z),y >0} c[I°.
The universal velocity-distrubition law for very large Reynolds numbers has the form,

yu.
5750, In—+5.5u, 0<y<
u= f v y 77, v=w=0, 0<y 2)

u. n<y

where U, is friction velocity, v is kinematic viscosity and 5 = 5(5) is boundary layer thickness.
We want to compute the friction coefficient B(J,Re) for the boundary layer model (2). Because
of this, we extend U=v=w=0 by zero into the lower half plane y<0. Since the outward
pointing normal vector on 0Q ={y =0} is n = (0,-1,0), the tangential vectors can be choosen as
7, =(1,0,0) and 7, =(0,1,0). So from the Eq. (1) the friction coefficient can obtain as follow

a—U(X,O, 2)

ﬂ(é‘,Re):Re* m (3)

First, we calculate U(x,0,2), using Eq. (2), we derive

o0 00 00

U(x,0,z)=9,*u(x,0,z) = IJ_[ g,(X=xy—-y,z—-z"u(x"y' z")dx'dy'dz'

—0 () —o0
_ 5.75u.zn8(1+1n4)  5.75u.75° (1+1n8) | 5.75U.725(6 =3n)
8 36 12
56 =3 zn(=22) £ i @

. 3.73U.0(0 = 3mm(in(="7)+ In(T5) | 55U.87(5-3n) _ Uy

24 12 4
s 5.750,8° (2 +In4) + 2317 2u, (IN(=5 = 217) — In(S — 277) + In(=S + 217) + In(S + 277))

245
It can be written,
uU.
5.75u* 7 5.75u*

ou — 0O<y<py O<y<ng
_(X7 Y, Z) = y& =
» v 0 n<y

0 n<y

So, we can obtain,
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ou ou TT% ou
—(%,0,2)=0,*—= g,(x=x,y—y,z-z"—(x",y'" z"hdx'dy'dz'
oy "oy ”I | oy )

3
_5.75u. N _zﬂ\/eréz arCCOS%])

o

Using Eq. (4) and (5), we get the friction coefficient for the turbulent boundary layer wall law,

3
5.765u* (4HU2 —277\/52_74772+ 5’ arccoszg)

U(x,0,2)

1
P(o.Re) =2~ (6)

Proposition Let B(5,Re) be given in Eq. (6). For fixed Reynolds number Re, we get
?Eg P(0,Re) =00

and fixed filter width o,

Rlim L(5,Re)=0

friction coefficient for fixed Re

oo

100" ;
1020 10715 10710 107 10°
4§

Figurel. Logarithmic Law Boundary Layer: behavior of (J,Re) with respect to Re for constant 5(=1).
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friction coefficient for fixed 4
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Figure2. Logarithmic Law Boundary Layer: behavior of (J,Re) with respect to O for constant Re(=1).
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Abstract:

In this study, we presented the AFPT method which we designed and developed making use
of FLA(Flower of Logic Array), HOB(Honey Bee of human thought) system management,
which could be an alternative to algorithms and flow diagrams. Furthermore, for the vase
object which consists of 16 Bezier patches that we chose as an example, we performed its
drawing in computer environment using the AFPT program design management. We created
the F activity space using the (FLA, HOB) system management Unlu[8]. Afterwards, we
defined the state machines that realize the F activity space. We introduced the Mealy machine
and the Moore machine which performs the activity of drawing the object. For these
machines, we gave the semantics rules of the formal language used for communication
between the machines. Finally we performed the design of the object in computer
environment, using the Matlab programming language.

Keywords: Flow Diagram, Program Design, Moore and Mealy Machine
General area of research: Mathematics
ICFAS2018-ID: 1157

1. INTRODUCTION

Generally flow diagrams or algorithm structures are used in the design or explanation of a
program. Algorithm is the path that is to be followed in order to solve a problem. The
operations that need to be performed in order to solve a problem are expressed using word
with no chance for alternative interpretations. These expressions determine which data will be
entered into the computer and how, how the problem will be solved, which steps will be taken
to reach the result and how the variable will be utilized in these steps. The form of the
algorithm that is visually expressed using signs and symbols, the method which leads to the
solution of the problem is called a flow charts. These charts control the program’s flow and
make the coding of the program easier.

We presented the AFPT method which we designed and developed making use of
FLA(Flower of Logic Array), HOB(Honey Bee of human thought) system management,
which could be an alternative to algorithms and flow diagrams. AFPT program design
management is an integrated system which consists of abstract (state) machines and formal
language. The steps that are followed in the design stage are as follows:
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1) Analyzing and getting to know the problem we want to solve,

2) Determining the activities that will let us optimally process the information obtained from
the analysis,

3) Separating these activities to equivalence classes and determining the mathematical
operations of their activities,

4) Designing optimal state machines that will run the activities of the determined privileged
states,

5) Designing the optimal design of an integrated mathematical state machine which can
consider each state machine that is designed as a sub-machine, and can call for this machine
under specific states,

6) Coding the optimally designed integrated state machines and their sub-machines using a
high-level language, allowing for obtaining the desired results in the computer environment.

We presented the AFPT program to allow people with mathematical thinking styles to carry
out their program designs easily and in a detailed manner, and to clearly define the framework
of the program.

2. PRELIMINARIES

In the theory of computation, a Mealy machine is a finite state machine whose output values
are determined both by its current state and the current inputs. This is in contrast to a Moore
machine , whose output values are determined solely by its current state..

Definition 2.1: A Mealy machine is a 6-tuple, (S, So, £, A, T, G), consisting of the following:
. a finite set of finite set of states S
. a start state (also called initial state) Sp which is an element of S
. a finite set called the input alphabet X
. a finite set called the output alphabet A
. a transition function T : S X ¥ — S mapping pairs of a state and an input symbol to the
corresponding next state.
. an output function G : S X ¥ — A mapping pairs of a state and an input symbol to the
corresponding output symbol.
In some formulations, the transition and output functions are coalesced into a single function
T:SxX—SxA[l*].
Definition 2.2: In the theory of computation, a Moore machine is a finite-state machine
whose output values are determined solely by its current state. This is in contrast to a Mealy
machine, whose output values are determined both by its current state and by the values of its
inputs[1].
A Moore machine can be defined as a 6-tuple (S, Sy, Z, A, T, G) consisting of the following:

. a finite set of states S,

. a start state (also called initial state) Syp which is an element of S

. a finite set called the input alphabet

. a finite set called the output alphabet A

. a transition function T : S X £ — S mapping a state and the input alphabet to the next
state

. an output function G : S X ¥ — A mapping each state to the output alphabet
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3. CARRYING OUT THE DESIGN OF THE OBJECT USING AFPT DESIGN
METHOD

Detailed submission guidelines can be found on the journal web pages. All authors are
responsible for understanding these guidelines before submitting their manuscript.

3.1. F Activity Space

The F activity space which enables the drawing of the vase object consisting of 16 Bezier
patches in computer environment is defined as follows:

F = { AC, KAPA, GPO, EKK, BIF, IA, RH, VAZO, CLOSE, BIF, LCB, VO, CMMCB,
MCB, TCM, CM, NKA, KNO, ECBP, RND, TEKRAR, BG, DTG, DTA, INPUT, MBG, ID,
RD, SD, MD, MTG, KOORDINAT, KONTROL !

Each subset in the F activity space that carries a specific feature, and can be represented by an
abstract (state) machine is called an activity equivalence class. The equivalence classes of the
activities:

F1={F11,F12 } = AC/KAPA : Program opening and closing activity;
F11={F111,F112, F113,F114,F115 } = AC : Program opening activity;
F111 = GPO : Graphic display building activity ;
F112 =EKK : Axes closing activity;
F113=1A : Light settings activity;
F114=RH : Color map setting activity;
F115=VAZO : Activity in the first image of the object creation,;
F12 =CLOSE : Program closing activity;

3.2. Creation of Abstract Machines

The realization of the above two types of activities used in state machine. In this section;
MI11, 5-state Mealy machine that performs opening activity and M22, Moore machine that
plot the object will introduce.
Mathematical definition of the M11 opening machine:

G11 = { <figure>, <Axis3doff>, <light>, <colormap>, <vazo> } : Input Set

C11={GPO, EKK, IA, RH, VAZO } : Output Set
DI11={DI111,D112,D113,D114, D115 } . State Set
hll: D11 xGl1 —» DI11 : State change function
gll: DI1xGl11 > Cl11 : Output function

5-state Mealy machine that performs opening activity M11 = ( G11, C11, D11, hll1, gl1)
have
h1l = { h11(D11, <figure>) =DI111, hl11(D12, <figure>) =DI112,
h11(D13, <figure>) =DI113, hl11(D14, <figure>) =DI114,
h11(D15, <figure>) =DI115,
h11(D11, <Axis3doff>) =D112, hl11(D12, <Axis3doff>) =Dl112,
h11(D13, <Axis3doff>) =DI113, hl11(D14, <Axis3doff>)=D114,
h11(D15, <Axis3doff>) =DI115,
h11(D11, <light>) =DI113, h11(DI12, <light>) =DI113,
h11(D13, <light>) =DI113, hl11(D14, <light>)=D114,
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h11(D15, <light>) =DI115,
h11(D11, <colormap>) =DI114, hl11(D12, <colormap>) = D114,
h11(D13, <colormap>) =D114, hl11(D14, <colormap>) = D114,
h11(D15, <colormap>) =DI115,
h11(D11, <vazo>) =DI115, hl11(D12, <vazo>) =D112,
h11(D13, <vazo>) =DI113, hl1(D14, <vazo>)=DI114,
h11(D15, <vazo>) =DI115 }
that change state activity and
gll ={gll(DIl1, <figure>) =GPO, gl1(D12, <figure>) =EKK,

gl (D13, <figure>) =1IA, gl1(D14, <figure>)=RH,
gl (D15, <figure>) =VAZO, gl1(D11, <Axis3doff>) = EKK,
gl (D12, <Axis3doff>) = EKK, gl1(D13, <Axis3doff>) =IA,
gl1(D14, <Axis3doff>) = RH, gl 1(D15, <Axis3doff>) =VAZO,
gl1(D11, <light>) =1A, gllI(DI12,<light>) =1A}

that is execution of the output activity .

The machine that plot the object; M22

G22 = { <vazokor>, <koordinat>, <byama> } : Input Set

(22 = { NKA, KNO, ECBP } : Output Set

D22 = { D221, D222, D223 } : State Set

h22: D21 x G21 —» D21 : State change function
g22: D2 2— (22 : Output function

3-state Moore machine that performs opening activity M21 = ( G22, C22, D22,h22, g22 )
have
h22 = { h22(D221, <vazokor>) =D221, h22(D222, <vazokor>) = D222,
h22(D223, <vazokor>) = D223, h22(D221, <koordinat>) = D222,
h22(D222, <koordinat>) = D222, h22(D223, <koordinat>) = D223,
h22(D221, <byama>) = D223, h22(D222, <byama>) = D223,
h22(D223, <byama>) = D223}
that change state activity and
g22 = { h22(D221, <vazokor>) =NKA, g22(D222, <koordinat>) =KNO,
g22(D223, <byama>) = ECBP }
that is execution of the output activity .

3.3. Formal Semantics of language rules

In this chapter, state machines designed for optimal integration and establishes the
communication that exists between its sub-state machines are the rules of formal semantics of
the language. Program design from the M22 machines machines on the established rules of
semantics introduced.

M22 machine founded on the formal semantics of the language rules:
M22 <
(a) h22={h22(D221, <vazokor>) =D221 }
: Bring the D221 M221 that is state machine
(b) h22={h22(D222, <vazokor>) = D222, h22(D221, <koordinat>) = D222,
h22(D222, <koordinat>) = D222 }
: Bring the D222 M221 that is state machine

ICFAS2018-ID: 1157 4



5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

(c) h22={ h22(D223, <vazokor>) = D223, h22(D223, <koordinat>) = D223,
h22(D221, <byama>) = D223, h22(D222, <byama>) = D223,
h22(D223, <byama>) = D223 }

: Bring the D223 M221 that is state machine

(d) NKA = {g22(D221, <vazokor>) }

: Put a vase coordinates processing;
(e) KNO = { g22(D222, <koordinat>)}
: Read the checkpoints in any order;
(f) ECBP = { g22(D223, <byama>) }
: Calculate Bezier patches;

3.4. Programming the Vase Object Using the Matlab Programming Language

In this chapter, each machine that was designed using the Matlab language was coded so as to
form a sub-program. The reason for choosing the Matlab language was; the surface
characteristics panel of this language enables making some changes such as color, lighting
and opacity, regarding the general look of the graphic [5]. Although standard colors can be
selected for the surface color, it is also possible to define special colors. The selections on the
lighting menu are in order: shadeless, flat lighting, round lighting and soft blended lightning.
In this program we used the other lighting method, except for shadeless. The opacity change
feature allows for the visibility of the surfaces that remain under the visible surface in 3-
dimensional graphics. It is possible to set the alpha coefficient as 1.0 (opaque), 0.5 (semi-
permeable) and O (full permeable). In the program, we used full permeability feature in the
transparent selection, and opaque, bright and metal selections for the surface material. There
are 15 color maps in the Matlab program. We used the winter, autumn, copper and hsv
color maps in the program.

We made benefited from [3, 4, 6, 7] sources and found the formulas for the Bezier patches
and used these in the program.

(a) (b) (c)
Fig 1. Bezier patch of the object 16 created in (a) solid modeling view, (b) wire-frame image and (c) image
point

4. CONCLUSION AND DISCUSSIONS

The flow diagram and algorithm method used in the design of programs allows us to see the
data inputs, operations, operational priorities and data outputs of the program. The AFPT
method which we offer as an alternative creates the realization map of the problem in the
computer environment, using mathematical expressions. This mathematical map allows for
easier expression, understanding and coding of the operations, sub operations and operation
orders, in comparison to the other two classic methods. The stronger and more advantageous
aspect of our method in comparison to these other two methods is that it allows to more easily
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and quickly determine and remedy the errors occurring in the running of the main program.
Our goal in our next study is to create a matrix presentation of the state machines, in order to
ease the use of AFPT program design management.
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Abstract:

We present a study of particle acceleration when next generation multi- petawatt lasers with the
irradiances of ~ 10 W cm 2, hitting solid targets. It has already been shown that pre-formed
plasma in front of the target surface can increase both the maximum energy reached by the
accelerated particles and the efficiency of particle acceleration due to nonlinear plasma processes.
In this study, we have checked the effect of this pre-formed plasma on particle acceleration in the
presence of non-linear quantum electro- dynamics (QED) effects at the irradiances of ~ 10 Bw
cm 2. For the calculations, we used 2D EPOCH PIC simulations.

Keywords: Laser-Plasma Interactions, PIC Simulations, Particle Acceleration,QED Effect
General area of research: Physics
ICFAS2018-ID: 1190

1. INTRODUCTION

Such high power lasers with irradiances of I > 10® W cm > generate extremely strong
electromagnetic fields around Ep > 10" V m . Such high electric fields can accelerate electrons
sufficiently and large amount of their energy is radiated as gamma-rays, by non-linear Compton
Scattering, within a single laser cycle. Resulting in the radiation reaction (RR) force becomes
important in defining the electron trajectories [1]. Furthermore, quantum aspects of the radiation
emission are vital[2-4] and the emitted photons by accelerated electrons create electron - positron
pairs on interaction with the laser fields. This process is called multi- photon Briet-Wheeler pair
production[5-7]. These emission processes will dominate the dynamics of plasmas generated by
next generation 10 PW lasers [8-10]. Recent computational and theoretical studies have shown
that quantum radiation reaction and multi photon Briet-Wheeler pair production have a strong
effect on particle acceleration in next generation 10 PW laser-solid interactions [11, 12].

We have used the EPOCH particle-in-cell (PIC) code which includes the aforementioned QED
effects[13, 14]. It is well known that the laser pre-pulse will form a pre-plasma in front of target
which effects the energy and efficiency of accelerated electrons [15-17]. In this work, we have
studied the influence of pre-plasma and non-linear QED processes on particle acceleration in
next generation multi-petawatt laser plasma interactions (I [ 10 Wem 2).
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2. EPOCH 2D PIC CODE SIMULATIONS:

We performed 2D EPOCH simulations of laser solid interactions with absence and presence of
pre-plasma and QED effects. The simulation box size was 105 pm X 80 um with a mesh
resolution of 4000 x 3000 cells with 50 particles of electrons and protons in a cell. The laser
parameters was like that; laser irradiance is 5x10% W cm™, 25 fs pulse duration, 4 um focal spot
and 0.82 pm wavelength. We have also added an incidence angle of 40 degree to the laser. The
maximum electron density was limited to CH — target solid density (70 n. where n, is the critical
density). In the case of pre-plasma , an exponential density profile was assumed with scale
length L = 10 pm with a cut off to zero density at 0.1 n..

Figure 1 gives the simulated electron number density for no pre-plasma case (L=0 pm) and when
there is a pre-plasma (L = 10 um case) with presence and absence of QED processes. When there
is no pre-plasma, the laser radiation pressure is effective to accelerate electrons away through the
target. When presence of preplasma case, the laser drills a hole into the plasma but there is no
evidence of laser filamentation, either with or without QED effect, as is observed both
experimentally and computationally of lower intensity laser-plasma interactions [15-17].
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Figure 1. Simulated number density of electrons from EPOCH 2D PIC simulations for a) 0 pm
scale length without QED effects, b) 0 um scale length with QED effects ¢) 10 um scale length
without QED effects and d) 10 um scale length with QED effects.

3. PARTICLE ACCELERATION

To investigate the influence of QED and plasma density scale length on particle acceleration,
electron and proton energy spectra were examined. The energy spectra of electrons and protons
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with and without preformed plasma at the front surface are shown in figure 2 a and b when QED
effects are off while figure 2 ¢ and d shows the proton and electron energy spectra when QED
effects are included.
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Figure 2. a) Electron and b) proton energy spectra for 0 and 10 m scale length without QED effects, c) electron and
d) proton energy spectra for 0 and 10 pm scale length with QED effects,

In the case with absence of pre-plasma the electron and ion energies remain approximately
constant with and without QED effects. However, with a pre-plasma QED effects lead to
significant cooling of both the electrons and protons (see figure 3). For no QED case , results are
like it is expected — preformed plasma causes more efficient laser absorption and so more
energetic electrons and ions are produced[18, 19]. In the QED case, strong laser absorption in the
preformed plasma reverses this trend so the electrons are not accelerated to higher energies by
having the preformed plasma and the ions actually have less energy.

Figure 3 clearly shows that adding QED effects in our simulations changes the electron and
proton energy spectra for preformed plasma case (L=10um). The general trend is for QED
effects to drops the temperature of the protons and electrons when the case of presence of
preformed plasma. In the former case radiation reaction damps the electron motion, increasing
laser absorption reducing the radiation pressure to accelerate the protons by RPA.
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Figure 3. Re plotting of figure 2 to highlight the affect of QED processes on the electron and proton energy spectra.
a) and b) show the electron energy spectra for 0 and 10 um scale length, respectively and c¢) and d) show the proton
energy spectra for 0 and 10 um scale length, respectively.

4. CONCLUSION

In conclusion, we have studied the influence of QED on particle acceleration in next generation
10 PW laser matter interactions with the laser intensity of 5 x 102 W c¢m . On simulating the
case of presence and absence of a pre- plasma, we have found that increasing laser irradiances
did not change physical mechanisms and results obtained from the simulations without QED are
as expected - pre-plasma causes higher laser absorption and generates more energetic electrons
and ions. In the case of QED plasmas, strong laser absorption in the preformed-plasma reverses
this trend and the electrons cannot be accelerated to higher energies by having the preformed-
plasma and the ions actually have less energy comparing to QED case.
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Abstract:

In this study, we present an epidemic model that characterizes the behavior of a financial network
of globally operating stock markets. Since the long time series have a global memory effect, we
represent our model by using the fractional calculus. This model operates on a network, where
vertices are the stock markets and edges are constructed by the correlation distances. Thereafter,
we find an analytical solution to commensurate system and use the well-known finite difference
method to obtain the solution of incommensurate system of fractional differential equations. Our
findings are confirmed and complemented by the data set of the relevant stock markets between
2006 and 2016. Rather than the hypothetical values, we use the Hurst Exponent of each time
series to approximate the fraction size and graph theoretical concepts to obtain the variables.

Keywords: Fractional Calculus, Differential Model, Network Analysis, Numerical Solution
General area of research: Mathematics
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Abstract:

Poly(acrylonitrile) (PAN) fiber is one of the most important synthetic textile material and found
wide usage in textile industry due to having some superior properties such as high rubbing and
tensile strength, good antibacterial and pest resistance. But, it has also some disadvantageous
properties such as low humidity absorption, electrostatic charge deposition and low dyeing with
some dye types leading to limitations the use of PAN in requested application areas. These
drawbacks of PAN fiber could be eliminated by various surface modification techniques in
literature. Among these techniques, graft modification is one of the most facile and one step way
to impart good requested properties of monomers to PAN fiber chemically. In this work, the
surface of PAN fibers were modified with a hydrophilic COOH functional groups containing
monomer, acrylic acid, by graft copolymerization in aqueous medium using benzoyl peroxide as
initiator at 85 °C. The effect of some polymerization conditions such as concentrations of initiator
and monomer was investigated on grafting yield (%) of the PAN fiber. It was observed that the
grafting yield of PAN fiber reached to 8.7% when 6x10™* mol/L benzoyl peroxide and 1.0 mol/L
acrylic acid was used in the polymerization. The grafting of acrylic acid to PAN fiber was
supported by 'H-NMR analysis. The structural and morphological characterization was
performed with ATR-FTIR and SEM techniques, respectively. It was obtained from SEM images
that PAN fiber surface was covered with a homogenous thin PAA layer in addition to some PAA
aggregates located in some regions.

Keywords: surface modification: acrylic fiber: acrylic acid: grafting
General area of research: Chemistry, Polymer Chemistry
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Abstract:

Markov Switching models have known a strong growth since their introduction by James
Hamilton in the late 1980°s. These models are used as an essential tool for the analysis of the
economic cycles. In this paper, we are interested in a class of bilinear models with markov
switching regime (MS — BL). These models first appeared in Bibi and Aknouche (2010).
Parameter estimation via maximum likelihood (ML) of the (MS — BL) model has been
considered in Bibi and Ghazel (2015). However, construction and numerical maximization in the
approach proposed by Bibi and Ghazel (2015) are computationally intractable. Hence, we
propose an expectation—maximization (EM) procedure that provides an alternative method for
maximizing the likelihood function in such situations. Convergence and consistency of the (EM)
algorithm are discussed in this context. Finally, a Monte Carlo study is presented and two real
data examples are proposed.

Keywords: Markov-switching Bilinear models, (EM) algorithm, Maximum likelihood
General area of research: Mathematics
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Abstract:

Our goal in this paper is to propose an alternative risk measure which takes into account the
fluctuations of losses and possible correlations between random variables. This new notion of
risk measures, that we call Copula Conditional Tail Expectation describes the expected amount of
risk that can be experienced given that a potential bivariate risk exceeds a bivariate threshold
value, and provides an important measure for right-tail risk. An application to real financial data
is given.

Keywords: Conditional Tail Expectation; Positive Quadrant Dependence; Copulas; Dependence Measure;
Risk Management; Market Models.

General area of research: Mathematics
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BONDED WITH PHENOL-FORMALDEHYDE RESIN SYNTHESIZED
WITH BIO-OIL FROM THERMAL AND CATALYTIC PYROLYSIS
METHODS
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Abstract:

Bio-oil was produced from wood wastes using thermal and catalytic pyrolysis methods.
Phenol-formaldehyde (PF) resin was then synthesized with the different amounts of the bio-
oil obtained from thermal method (10 to 50 weight %) and alkali catalyst (potassium
carbonate, K,CO3) (10 to 50 weight %). The wood sawdust was selected as a biomass
feedstock, which was pyrolyzed in a vacuum reactor at 500 °C, with and without catalysts.
The chemical composition of bio-oils was determined by GC-MS analysis. Bio-based PF
(BPF) resins synthesis from bio-oil, phenol, and formaldehyde, were characterized by some
chromatographic and specstrocopic methods. Oriented strandboard (OSB) panels were
produced with BPF resins and then their technological properties were determined. The
chemical properties of the PF resins with bio oil and technological properties OSB panels
were compared with the results of lab-scale and commercial PF resin and OSB panels. Some
physical and mechanical properties of the thickness swelling of the OSB panels produced by
the synthesized resins were determined. As the amount of the K,COj3 catalysts increased from
20 wt% in the PF resin, the 24-hour thickness swelling of the OSB panels decreased from
15.4 to 14.3%, but further increment in the K,COj3 catalysts content increased the thickness
swelling. Although the amount of the thermal bio oil increased from 10 to 40 wt% in the PF
resin 14.1 to 17.1%, it was lower than that of the control particleboard (19.3%). As for the
mechanical properties, as the amount of the thermal bio-oil and K,COj catalysts was 10 wt%
in the PF resin, the internal bond strength of the OSB panels was higher than that of the
control OSB. The results of this study showed that bio-based chemical products could be
partially replaced with the petrochemicals in the PF resin production.

Keywords: Bio-oil, Bio-based resin, catalysts Pyrolysis, Wood, OSB, technological properties
General area of research: Wood Mechanics
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Quartic B-spline Differential Quadrature Method for solving the Extended
Fisher-Kolmogorov Equation
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Abstract:

Some numerical solutions of the extended Fisher-Kolmogorov equation have been obtained by
quartic B-spline differential quadrature method. Second order weighting coefficients are obtained
directly by quartic B-splines. Since the fourth order derivatives of quartic B-splines do not exist,
the fourth order weighting coefficients obtained by matrix multiplication approach. After the
discretization of the EFK equation via DQM, ordinary differential equation systems have been
obtained and strong stability preserving Runge-Kutta method has been used for time integration.
To be able to check the accuracy of the method three test problems have been solved and error
norms L, and L., are going to be calculated.

Keywords: Partial differential equations, Differential quadrature method, EFK equation, Quartic B-
Splines.

General area of research: Mathematics
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Abstract:

In this work, generalized derivatives in the sense of Sobolev and their properties which play an
important role in the analysis of normal form system have been studied. And Pompeiu operator's
properties are investigated for complex matrix valued functions.

Keywords: Generalized Beltrami Systems, Q-Holomorphic Functions
General area of research: Mathematics
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Abstract:

Liquid pharmaceutical formulations are particularly vulnerable to microbial growth owing to the
nature of their ingredients. Thus, preservatives are commonly used in order to prevent alteration
and degradation of them. Parabens are the well-known preservatives which are used primarily for
their antimicrobial properties. However usage of these compounds is toxic at high concentrations
and possesses an estrogenic effect. On the other hand, synthetic colorants which are used in order
to color the formulations and improve their appearance can cause some health problems such as
asthmatic and allergic reactions, hay fever, hyperactivity and headache depending on their doses.
Therefore, the allowable amounts of synthetic colorants are regulated under laws in many
countries. In conclusion, determinations of preservatives and synthetic colorants in
pharmaceuticals are so important for both quality control assurance and consumer health.

In this study, a simple and accurate high performance liquid chromatography (HPLC)-diode array
dedector (DAD) method was developed for the determination of paracetamol, methyl paraben,
sunset yellow and carmoisine simultaneously in liquid pharmaceutical formulations. Successful
separation of all the components was acquired within 5 min using C18 column with mobile phase
of phosphate buffer solution (pH 6.5)-acetonitrile in the gradient elution. Flow rate of the mobile
phase was 1.6 mL/min with detections at 300, 254 and 230 nm by means of DAD. The method
was validated in accordance with ICH guidelines. It was seen that the developed method with
acceptable validation results in terms of linearity, precision, accuracy and selectivity can be
applied successfully for simultaneous determination of the studied compounds in pharmaceutical
formulations.

Key words: RP-HPLC-DAD, paracetamol, methyl paraben, sunset yellow, carmoisine.
General area of research: Chemistry
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Abstract:

n-scales are a generalization of time-scales that has been put forward to unify continuous and
discrete analyses to higher dimensions. In this paper we investigate massive scalar field theory on
n-scales. In a specific case of a regular 2-scale, we find that the IR energy spectrum is almost
unmodified when there are enough spatial points. This is regarded as a good sign because the
model reproduces the known results in the continuum approximation. Then we give field
equation on a general n-scale. It has been seen that the field equation can only be solved via
computer simulations.

Keywords: Massive Scalar Field Theory, n-Scales, UV Cut-Off
General area of research: Mathematical Physics
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Abstract:

A new quintic B-spline differential quadrature scheme has been given. General form of weighting
coefficients based on quintic B-splines has been introduced. Kawahara equation has been
discretized using both forward difference formula and Crank-Nicolson. For the linearization of
equation Rubin and Graves technique has been preferred and differential quadrature method has
been applied to obtain algebraic equation system. Four famous test problems, namely single
solitary wave, interaction of two solitary waves, interaction of three solitary waves and wave
generation have been numerically solved. Then, in order to be able to test the efficiency of the
newly applied scheme, the error norms L, and L., as well as the three lowest invariants 1y, I,, and
Is have been calculated. Besides those, the relative changes of invariants have been reported.
Finally, the obtained numerical results with new scheme have been compared with some of the
earlier studies available in the literature.

Keywords: Partial differential equations, Differential quadrature method, Quintic B-Splines, Kawahara
equation.
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Abstract:

Dairy products which are essential and valuable food may be contaminated by pesticides during
their production and/or originated from milk. It is difficult to determine trace levels of these
contaminants in complex matrices such as milk and dairy products for analysts. In recent years,
use of LC-MS/MS in pesticide analysis has increased due to its suitability for analyzing
thermally labile or polar pesticides.

The aim of this study is to determine the optimum conditions for liquid chromatographic analysis
of pesticide multiresidue in dairy products (cheese, cream and yogurt) by means of experimental
design. A three-level Box-Behnken design (BBD) with three-factor was employed for the
optimization of analysis method. Three independent variables of the study were initial
percentage of the mobile phase A (30, 40 and 50%), flow rate of the mobile phase (0.1, 0.2 and
0.3 mL/min) and concentration of ammonium formate (0, 0.5, 1 mM). Mean recoveries of the
pesticide residues in the chromatograms were used for the response of the variables. BBD
containing 15 total runs was performed to determine the model coefficients and investigate the
variables and their interactions. According to the results, optimum values for the investigated
variables were determined as 40.5 % for the initial percentage of mobile phase A, 0.176 mL/min
for flow rate and 0.575 mM for the concentration of ammonium formate. In addition, response
surface graphs were drawn in order to illustrate the variable effects on recoveries. Finally,
validation of the method was performed as described in Document No. SANCO/12495/2011.

This study is supported by a grant (Project Number: 2014-01-02-DOP02) from Scientific
Research Projects Committee of Yildiz Technical University

Keywords: Experimental design, pesticide multiresidue, cream, cheese, yogurt, LC-MS/MS.
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Abstract:

The analytical expressions are obtained to calculate the dependence of propagation velocities of
elastic waves in deformed media on the increase of the density of media based on nonlinear
elastodynamics in this paper. These dependencies are compared to Birch's experimental diagrams
constructed in various scientific centers and universities.

The necessity in such studies is due to the development of differential (sufficient) criteria of
reliability of distribution of elastic parameters of the geological medium in modern theoretical
models of the Earth. It is known that a measure of the reliability of distribution of elastic
parameters is considered the compliance of integral criteria while creating theoretical models. It
is accepted that: the calculated model values of mass of average angular momentum and nature of
free oscillations of the Earth are equal to the measured values of these quantities. These necessary
criteria are insufficient.

H. Guliyev (2017, 2018) shows in existing models of the Earth (through the example of the inner
core) that the accepted distribution of linear physico-mechanical parameters of the medium and
pressure don't correspond to the fundamental requirements of the mechanics of deformable solid
body relating to strength, stability, actuality of velocities of propagation of elastic waves.

The calculations on some materials are carried out using the obtained nonlinear dependencies
between velocities and density. The comparison of theoretical results with data of various
experimental works is conducted.

The results of the comparison allow avoiding unreliable distributions in new theoretical models
of tectono-geodynamic evolution of the Earth that are being created.

Keywords: Nonlinear elastodynamics, elastic properties, elastic waves, Birch's diagram, velocities of
waves

General area of research: Mechanics
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Abstract :

Heavy metals are contaminants with the ability to accumulate inwater. Certain contaminants
are also bio available and depend on many characteristics. Study on heavy metals
concentration in geothermal water was conducted in ouled djali, Mlla town, Algeria with the
aim of evaluating the concentration of heavy metal in this water. The collected sample were
transported in glass bottles to the laboratory for analysis using spectrophotometer X-RAY
fluorescence. The result from this study revealed significant differences in water heavy
metals Concentration of this source. Concentrations of heavy metals (Mg, Al, Si, P, S, CI, K,
Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Ga, As, Se, Br, Rb, Sr, Y, Zr, Ba, Pb) were measured using
X-Ray Fluorescence (XRF) spectrometer. after preconcentration with Amberlitte XAD-
7resin. The following average abundance order of heavy metals was found: Cu >> Mn > Zn >
Cr > Ni > Fe in water samples of Ouled Djali. Regular monitoring of heavy metals in
geothermal water was recommended as essential to prevent risk future excessive build up.

Keywords: Heavy metals, Ouled Djali, Amebrlite XAD-7, Geothermal water, X-Ray Fluorescence
(XRF)

General area of research: Chimistry
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Abstract:

A special branch of Approximation Theory if the approximation of functions by using linear
sequences of operators, say (L,),.,, the essential feature being that of positivity.

Operators in questions are often designed as follows
(LH0=D amx)f(x,), neN, xeR,, (1)
k=0

where a, (n;-):R, > R, are continuous functions for each neN, ke{0}UN=N,, and
A, =(X, )0 iISaneton R, .

For a wide majority of linear positive operators, the error of approximation is O(n™'?). Is

it possible to construct classes of operators having a faster rate of convergence?

Starting from (1) our talk is centered on a general class of discrete operators with the
property that the order of approximation is improved, meaning that becomes arbitrarily small.
Also, we prove that the same phenomenon holds for quantitative estimates in VVoronovskaya type
theorems.

As an example, a general class of Bernstein type rational function is analyzed.

k
We choose ak(n;x):(ﬂj% if ke{0L..,n} and a,(n;x)=0 if k>n. Also
+ n
X :% if ke{01,...,n}. In the above (X,),., is a strictly decreasing positive sequence with

n

the properties limA, =0 and limni 6 =oo.

nN—oo
Regarding this class a probabilistic approach is given and the study of its approximation
properties in certain weighted spaces is developed.
In the final part of our presentation, following the same aim, an integral generalization in
Kantorovich sense is also constructed and studied.

Keywords: Linear positive operator, Bohman-Korovkin theorem, modulus of smoothness, statistical
convergence
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Abstract:

The planning decisions are concerned with the determination of production, inventory,
workforce, subcontracting levels and working hours to meet demand requirements over a time-
horizon from six months to one year. An aggregate production planning problem incorporates all
the planning decisions together at tactical level. In this study, we deal with an aggregate
production planning problem. We introduce a generic mathematical model and propose an
artificial bee colony algorithm. We compare the results between the two approaches and see that
the proposed artificial bee colony algorithm optimizes the solutions within a reasonable
computation time for industrial problem sizes. As an overall remark, the proposed artificial bee
colony algorithm can be implemented as a decision support tool at tactical planning level in
manufacturing industries.

Keywords: Tactical level planning decisions, aggregate production planning, evolutionary optimization
algorithms, artificial bee colony algorithms.
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Abstract:

TR 61 is a region that includes the provinces of Antalya, Isparta and Burdur which are located in
Turkey's western Mediterranean area according to Statistical Regional Units Classification made
by Turkey Statistical Institute. The region has 36,797 km? surface area and it accounts for
approximately 4.7% of Turkey. The region consumes 4% of Turkey's electricity consumption.

In terms of renewable energy sources; the region’s solar energy and hydroelectric potentials
stand out. The installed capacities of renewable energy plants which are established and under
construction in the region are 123.06 MW and 1144.28 MW respectively. The installed power of
renewable energy plants in the region constitutes approximately 3.1% of the installed power of
renewable energy resourced plants of our country. In the region, solar energy potential is
particularly high. Therefore, in order to fully use the potential of renewable energy sources, the
need to construct new power plants is prominent.

In this study, the status and potential of renewable energy sources of the TR 61 region in the
western Mediterranean will be analyzed by considering the data. The potential of the region’s
contribution to the national economy with the establishment of new power plants will be
discussed.

Keywords: TR61, Renewable Energy, Western Mediterranean Region, Turkey
General area of research: Renewable Energy
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Abstract:

In this digital age, a bridge in a cyber-system might cause a great loss of private data and money.
Providing security in the cyber-world requires tedious work on designing protocols and
algorithms and extensive analysis of each of them. The most common public key crypto system
RSA has been extensively analyzed since it was presented in 1977. The security of this elegant
crypto system is believed to depend on hardness assumption of integer factorization. Therefore,
the research on the cryptanalysis of RSA is to find an algorithm for integer factorization. No
effective algorithms for integer factorization have polynomial running time.

In this research, we develop a new integer factorization algorithm which has polynomial running
time for certain integers. The algorithm is based on binary quadratic forms of a positive
discriminant. We show that for certain kind of integers n which are especially being used in RSA
crypto system, if we start with a reduced form (1, b, ¢) of discriminant n and if we proceed on the
cycle, we end up with a form, (k,p, k,p, d) such that p is a nontrivial divisor of n.

Let n be a given integer such as an RSA modulus. It is known that starting at the reduced form
(1, b, ¢) of discriminant n if we go to the left or right on the cycle of (1, b,c) then right in the
middle of the cycle we find an ambiguous form, whose first term is a nontrivial divisor of n.
However, the length of the cycle may be large so that reaching to the middle of the cycle may not
be computationally feasible. If n has more than two prime factors, we also observe that the cycle
of the reduced form (1, b, ¢) of discriminant n contains unambiguous forms (a’, b’, ) such that
ged(a’,b") # 1 and so ged(a’, b") is a nontrivial divisor of n. Moreover, depending on n the
forms (a’, b’, ) on the cycle may be very close to the form (1, b, ¢).

Therefore, to find a nontrivial factor of n we first multiply n with a prime number r and then we
consider the cycle of the reduced form (1, b,c) of discriminant nr to find a nontrivial factor of
nr. We construct a method that allow us to find appropriate primes r so that one of the above
mentioned forms (a’, b’, ) of discriminant nr is very close to (1, b,c) and gcd(a’,b’) # 1,7,n.
For such an r we see that gcd(a’, b') and n have a common nontrivial divisor.

Keywords: Integer Factorization, Binary Quadratic Forms
General area of research: Number Theory, Algebra
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Abstract:

Surface texture of the road pavements plays an important role for surface friction and drainage.
Microtexture, macrotexture and megatexture are essential parameters for Pavement Management
System. Microtexture defines the surface texture up to 0.5 mm horizontal wavelength of
aggregate. Macrotexture results from larger aggregates varying with wavelength from 0.5mm —
50mm. Megatexture points the surface irregularities with between 50mm — 500mm. Macrotexture
enables the drainage of the water, thus improving more contact of tire to pavement surface and
reducing the hydroplaning occurrence. It also supports the hysteresis component of friction. In
this study, importance of macrotexture and current macrotexture measurement test methods are
studied and explained briefly.

Sand Patch test is a volumetric method which determines the average depth of the top of the
pavement. Generally, passing material #50-#100 or 0.2mm uniform glass spheres sieve is used in
this test. After they are spreaded on a circular shape over the pavement surface, the material
should fill the voids and level carefully. The average macrotexture depth of the surface is
measured by dividing the volume of the material used to spread by the total area of the circle
created. The macrotexture is known as Mean Texture Depth. In the test with Circular Track
Meter, a laser in high frequency is used to calculate surface profile depth. The laser head moves
around a radius of 142mm circular path. The perimeter of the circle is divided into 8 parts of
100mm length. It is often used in conjunction with Dynamic Friction tester in order to better
determine International Friction Index. High Speed Texture Laser is generally used in
combination with longitudinal profile measuring tool to determine roughness. In order that can
gain data if enough quantity and accuracy to measure macrotexture, the laser is needed to be run
at a frequency of 32 kHz in the speed of highway. The laser used in high frequency makes it
possible to collect both macrotexture metrics and pavement roughness. Outflow Meter is used
when the texture depth is too low (<0.3mm). The surface is pre-wetted in 1 min. The time
required for the water to drop from the upper reference line to the lower reference line is
measured. Very short outflow time is indicative of rough surface and vice versa. Road Surface
Analyzer is the replacement of sand patch and outflow parameter. It is able to gather large
quantity of values due to a cheaper cost. It reduces the problems of safety and traffic control. It
reports the Mean Profile Depth (MPD).

Briefly, these test have typical technique to measured macrotexture parameter of the pavement
surface. Depending on the surface type, length of the road network and allowed test time,
engineers need to select one or several test methods which are mentioned above.

Keywords: Highway Surface, Macrotexture, Pavement Performance
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Abstract:

After applying the Method of Lines (MOL) to an initial boundary value problem, a stiff system of
Ordinary Differential Equations (ODES) is obtained. When integrating in time the resulting ODE
system, numerical methods with good stability properties and controllable high-frequency
dissipation are common. In this work we will focus on the Energy Dissipative, Momentum
Conserving (EDMC), the HHT-a and the BDF- o methods. We will calculate some parameters
such as the spectral radii, the algorithmic damping and the relative error in period of these
methods. A nonlinear problem of a mass attached to a fixed point through an elastic spring
moving on a plane will be solved by these methods. The methods have been chosen in the way
that they have a similar spectral radius in the high-frequency range. When solving the problem
with small time-steps, the HHT- o and the BDF- oo methods dissipate both, the energy and the
momentum. When the problem is solved using greater time-steps, even though the energy grows
with both methods, the BDF- o shows better characteristics.

Keywords: Finite Element Method, high-frequency dissipation, nonlinear problems
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Abstract:

Nonlocal boundary-value problems are introduced as problems with boundary conditions that are
partially or completely replaced by additional conditions on the functions connecting the values
of the solution at the boundary points and the interior of the domain. Nonlocal problems for
PDEs appear while modelling phenomena of different nature such as particle diffusion processes
in turbulent plasma, processes of heat diffusion, water conducting processes in porous media,
thermo-elasticity, dynamics of ground waters, description of population in mathematical biology
and demography. The notion of a loaded equation was first defined in the works of A. M.
Nakhushev who gave a detailed classification of loaded equations of various types: differential,
integral, integro-differential, functional and their applications.

In this work, we study a nonlocal problem for the loaded parabolic equation with the integral
condition and find numerical approximations to the solution using various approaches. We start
with the definition of the solution to the problem and prove its existence and uniqueness in the
appropriate Sobolev space using Galerkin approximations and apriori estimates. Then we
compare different numerical approaches which are suitable for the problem and finally, we apply
the Homotopy Analysis Method to obtain a numerical solution to the problem.
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Abstract:

The 2003 year is accepted as a milestone in the Turkish procurement system. About fifteen years
ago, the Public Procurement Law, nr. 4734 enacted instead of the State Procurement Law, nr.
2886. Although the current law was enacted with high expectations, e.g. prevention of the waste
of public resources, the number of benchmark field studies conducted under this amendment is
limited.

Construction works constitute majority of the Turkish public procurements in monetary terms.
This study investigates the trend analysis of the construction prices of public projects. The sample
consist a total of 461 public building projects. 272 of these projects were procured in accordance
with the State Procurement Law, nr. 2886 and 189 were procured in accordance with the Public
Procurement Law, nr. 4734. These projects were completed in three metropolitans of Turkey as;
Adana, Ankara and Gaziantep. Data of; completion month-year, contract price and final price of
all these projects were collected. Trend analysis of the construction prices of the projects were
performed separately for both procurement laws using Mann-Kendall analysis and Spearman's
rho analysis.

Keywords: Construction works; final price; Mann-Kendall; procurement; Spearman's rho; trend analysis
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Abstract:

Due to the special electronic, optical and structural properties, phthalocyanines (Pcs) and their
derivatives have received great interest in applications like optical data storage, gas and chemical
sensors, molecular metals, liquid crystals, solar energy conversion, non linear optical materials,
photovoltaic semiconductors, and as photosensitizers for photodynamic therapy of cancer
(PDT)in addition to their main application as dyes and pigments [1-3].

NLO materials can play a vital role on manipulating optical signals in telecommunication
systems and other optical signal processing applications. In comparison to the different NLO
(non-linear optical) absorbers, MPcs (metallophthalocyanines) and their derivatives
encompassing highly delocalized aromatic 18 m-electron system have been utilized in a wide
range because of the large optical nonlinearities [4].

In this study, a new phthalonitrile with a 4-(trifluoromethoxy)phenoxy group was synthesized
and the corresponding tetrasubstituted indium phthalocyanine was prepared. The structures of all
these original compounds were characterized by using FT-IR, UV-Vis, Mass, **C- and *H-NMR
spectroscopic data.
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Abstract:

Phthalocyanine (Pc) molecules a family of aromatic macrocycles which are useful for a variety of
applications. Pc molecules have been traditionally seen interest as dyes and pigments, nowadays
they are commerciallyapplied in a vast range of advanced fields encompassing optical limiting
devices, photodynamic therapy (PDT), organic field effect transistors (OFETS), organic
photovoltaic (OPV) devices, semiconductor devices, molecular electronics, Langmuir-Blodgett
films, electrochromic display devices, low-dimensional conductors and synthetic metals, gas
sensors, liquid crystals, non-linear optics, optical disks, and electrocatalytic agents [1-4].

The main aim of the present work is the synthesis of new phthalonitrile and its phthalocyanine
derivative carrying four 3,5-bis(trifluoromethyl)phenoxy groups at peripheral positions. For this
purpose, a novel tetrasubstituted zinc (Il) phthalocyanine was synthesized with the
cyclotetramerization of 4-(3,5-bis(trifluoromethyl)phenoxy)phtlonitrile. The structures of all
these original compounds were identified by using spectroscopic methods.
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Abstract:

We consider a coupled system of nonlinear parabolic PDEs with non-classical boundary
conditions. Such equations arise in modelling of chemical reactions between two reactants
proceeding over surfaces of the supported catalysts. We proved the existence and uniqueness
theorem of classical solutions and studied the long-time behaviour of the solution.
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Abstract:

A mathematical model for a surface reaction between two reactants is considered taking into
account the surface diffusion of adsorbed particles of both reactants. The model is described by a
coupled system of parabolic equations where some of them are defined in a domain and the other
ones have to be solved on the domain surface. The existence and uniqueness theorem of a classic
solution is proved.
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Abstract:

A number of statistical methods are used to determine the wind energy potential of a certain
region. One of these methods is the Rayleigh distribution function. Using Rayleigh distribution
function, wind characteristics such as average wind blowing frequency and wind power density
can be estimated. Many studies on wind energy potential are performed by researchers for
different regions in Turkey. In this study, the mean wind speed frequency density and wind
power density for Istanbul city are determined by using Rayleigh distribution function with the
help of the data obtained from the corresponding station of the General Directorate of
Meteorology. Estimating the wind energy potential of Istanbul region, it is discussed whether the
establishment of a possible wind energy plant for Istanbul would be feasible or not.

Keywords: Wind speed, Wind power, Rayleigh distribution, Meteorological data, Wind
estimation.
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Abstract:

There is much interest in the propagation of waves in porous and acoustic media. This interest is
driven by the many real life applications this topic has.

Many of the early articles dealing with wave propagation in porous media were based on linear
theories developed by Biot, see [1].

To develop a fully nonlinear theory of acoustic wave propagation in a porous medium Jordan
used what may be termed an equivalent fluid theory and showed that we could analyze such
propagation in a completely nonlinear framework by using an acceleration wave analysis. These
works assume the solid skeleton remains stationary.

In order to accommodate nonlinear wave motion in a porous medium with the skeleton allowed
to deform or vibrate, two approaches have been employed. One is to employ a theory of a
mixture of a fluid and of a solid. The other is to employ a theory of nonlinear elasticity where the
body includes voids. Biot [2] is critical of employing a mixture theory approach due to inherent
difficulties with interacting continua based on a Eulerian description. He writes such a theory...
lacks the required sophistication to account for all significant and essential properties of porous
media.

In this work we wish to address the issue of nonlinear wave motion in a porous body where we
allow the body to undergo a finite deformation with an approach which is consistent with the
original linear theory of Biot [1]. In order to achieve this we commence with work of Biot [2]
where he develops a fully nonlinear theory for a porous medium by incorporating an equation for
the pressure inside the pores in the material. Biot presents his theory in the quasi-static and
isothermal context, and in particular he neglects the acceleration term in the momentum equation
for the elastic body. However, he writes that his theory brings the mechanics of porous media...
to the same level of development of the classical theory of finite deformations in elasticity. In this
paper we generalize Biot [2] work and include the acceleration into the momentum equation.
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Abstract:

The value generation in an industry, sector and company is an important parameter for the
development. The value adding level in each sector also creates extra gains that make companies
successful. The economic activities in sectors are coded according to the UN ISIC Rev.2 (UN,
2008) and the sectors are classified. We analyze the data for the 500 largest companies in an
effort to observe the regional distribution. The annual data of the largest companies in the country
is based on the company performances, sectoral changes, ownership structure and value adding
levels are examined below. In order to determine the long time performance, we apply a trend
analysis for each sector classifying sectors as rising and falling based on their performances. The
data illustrates that the country replaces high value adding sectors with the low value adding
ones. The overall results depict that the country is becoming a more industrialized; however, new
policies and incentives are needed to increase the value adding in each sector.
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Abstract:

Car parking areas are getting more important in the urban areas because of the increasing vehicle
ownership and mobility. Cars spend almost 80% of the service life parked. However, decision
makers of the countries are generally focusing on urban transportation mobility; however,
parking issues are being relatively neglected. Especially in the city centers, drivers are not able to
find available parking lots due to an inadequate amount of parking areas. To increase parking
capacity in public areas, it is significantly important to design parking lots considering area
geometries for highest capacity, maneuverability and safety. In this study, car parking layout
specifications of various countries were compared in terms of layout geometry. The main
objective of the parking design is to maximize the total number of parking lots, taking into
account traffic flow, safety for pedestrians and site lighting. Parking angle, vehicle projection,
aisle width and bay depth parameters play a crucial role for layout design. 45°, 60°, and 90°
angles are the most popular angles for parking areas. In addition, 30° and 75° angles are widely
used in some areas. When deciding a proper parking lot angle, the type of business at the area
must be significantly considered. 90° angle provides the highest number of parking lots and it is
advantageous for long-term parking. Difficulty in entering and exiting the parking lots at the
angle of 90° makes it more suitable for all-day parking, such as employee parking. Parking lots of
60° angle are better for short-term parking because of the ease of maneuverability it provides. If
there are dimension restrictions for aisles and space, a 45° angle parking lot may be more suitable
due to smaller change of direction required to enter and exit the parking lot. However, 45° angle
reduces the total number of parking lots. Countries have different parking design specifications
about parking angle, vehicle projection, aisle width and bay depth parameters. In general,
countries in Europe consider bay dimensions width 2.30 — 2.75 m and length 4.50-5.00 m.
according to parking angle for automobiles. For bus and heavy vehicles, more width and length
dimensions are required. Countries also are specified the dimension according to vehicle types.
These dimensions have important effects on the capacity and safety of the parking area and the
type of business in the area should be considered before the design.
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Abstract:

This study was performed in villages of Enez in order to determine the vernacular plant names.
Face to face interviews were performed with local inhabitant of the villages in 2013 — 2014. The
field studies revealed that 53 taxa within 24 families are used as food by people. The most
common species consumed as food are Allium cepa (sogan), Allium sativum (sarimsak), Beta
vulgaris (pancar), Capsella bursa-pastoris (kasikcalan, kazdisi), Cucurbita sp. (kabak-salatalik),
Mentha sp. (nane), Papaver rhoeas (gelincik), Portulaca rausii (semizotu), Prunus sp. (erik
cesitleri), Pyrus sp. (ahlat), Rosa canina (kusburnu), Rubus sanctus (karamik), Rumex sp.
(kuzuculagi ve labada ¢esitleri), Saturea hortensis (cubrika), Stellaria media (kusotu), Thymus sp.
(kekik), Trapa natans (¢okelek), Urtica sp. (1sirgan), Vitis sp. (asma-iiziim).
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Abstract:

The effect of the spoiler attached to a pipeline near a rigid bed is investigated numerically at
Reynolds number REp=9500 with gap ratio G/D=0.2. Governing equations solved by CFD
program package Ansys-11.0 and the performance of the SST turbulence closure model with
different mesh compositions is carried out. The computational velocity fields and the flow area
are compared with the experimental results obtained from PIV measurements. The effect of the
spoiler to flow area is examined both numerically and experimentally. The comparisons show
that the computed time averaged velocity field and the flow area around the pipeline found to be
good agreement with data obtained from experiments.
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Abstract:

In this study, pollen morphologies of 10 taxa belonging to the subgenus Vicilla (Schur) Rouy of
the genus Vicia L. (Fabeae, Fabaceae), [V. cracca L. subsp. cracca, V. cracca L. subsp. gerardii
Gaudin, V. cracca L. subsp. stenophylla Vel., V. cracca L. subsp. tenuifolia (Roth) Gaudin, V.
hirsuta (L.) S.F.Gray, V. parviflora Cav., V. tetrasperma (L.) Schreb., V. villosa Roth subsp.
dasycarpa (Ten.) Cav., V. villosa Roth subsp. eriocarpa (Hausskn.) P.W. Ball, V. villosa Roth
subsp. Villosa], naturally growing in European Turkey (Turkish Thrace) were studied using Light
Microscopy (LM) and Scanning Electron Microscopy (SEM). The general palynological
characteristics of the selected members of the subgenus were investigated. Pollen type is 3-
zonocolparatae, pollen shapes are prolate or subprolate, exine ornamentation psilate, rugulate,
and reticulate, and pollen structure is tectate. V. cracca subsp. stenophylla with subprolate (P/E =
1.2451) pollen shape is separated from the other taxa. V. villosa subsp. eriocarpa was found to be
the taxa with the longest pollen grains with respect to the polar axis (P = 37.3 um; E = 23.5 um)
while V. cracca subsp. stenophylla has the largest pollen grains in terms of the equatorial axis (P
=32.0 um; E =25.7 um). V. parviflora has the smallest pollen grains (P =25.5 ym; E = 17.7 pm)
in terms of the polar axis and the equatorial diameter. Colpus length (Clg) ranges from 18.3 pm
(in V. hirsuta) to 23.5 um (in V. villosa subsp. dasycarpa). Porus length (Plg) ranges from 5.2 um
(in V. hirsuta) to 8.5 um (in V. cracca subsp. stenophylla). Ornamentation of the mesocolpium is
psilate in V. cracca subsp. gerardii, rugulate in V. cracca subsp. stenophylla and V. cracca subsp.
tenuifolia and reticulate in the remaining taxa. In conclusion, palynological properties of the taxa
investigated showed that shapes, sizes and exine ornamentation features have different
characteristics for each taxon other and morphological features of the pollens could be useful in
distinguishing the studied taxa.
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Abstract:

A stability evaluation should be assessed for cut, man-made slopes, and natural slopes whose
gradient exceeds two horizontal to one vertical (2:1). The present article mainly deals with the
analysis of the stability of cut slopes for a Service Building, located in Izmir, Turkey. Izmir is in
the first-degree hazard zone in the official Earthquake Hazard Map of Turkey. Therefore,
analyses were performed for seismic loads. Pseudostatic analysis is one of the simplest
approaches used in geotechnical earthquake engineering to analyze the seismic response of
slopes. The slopes have been evaluated for safety factor at least 1.3 against seismic failure.

Field studies were carried out at site of construction. Laboratory experiments were conducted to
determine the various index and engineering properties of soils. These test results have been used
as input parameters for the stability analyses of slope using Geo5 and Slope/W computer
programs.

Peak ground acceleration for city of Izmir is taken from MSc thesis prepared by Krister Moberg.
Horizontal and vertical pseudostatic (seismic) coefficients, kh and kv, respectively, were
computed for horizontal and vertical forces caused by a potential earthquake. Horizontal and
vertical seismic coefficients, respectively, are taken %2 of PGA and 2/3 of PGA for analysis.

The factor of safety determined was found to be in the ranges from 1.17 to 1.22, and from 1.299
to 1.312 via Geo5 and Slope/W software for 3:1 slope value, respectively. Therefore, 3:1 slope
value was not found to be sufficient. The required factor for safety factor value of 1.3 was
achieved for 2:1 slope (h/v) value. This value was found to be appropriate. Therefore, for this
case, the factor of safety was determined in the ranges from 1.47 to 1.58 and from 1.319 to 1.417
at Geo5 and Slope/W software for 3:1 slope, respectively.
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Abstract:

Aerodynamic performance of airfoils is an important research area in Fluid Mechanics. Due to
the energy efficiency considerations of industrial branches such as aviation and automotive,
better aerodynamic characteristics are desired when dealing with external flows.

Flow control techniques are employed in order to reduce the stall effect which is caused by the
flow separation and the drag force resisting the motion of the body immersed in the fluid, to
enhance the convective heat transfer or to accomplish improvement on any other desired physical
phenomenon linked to fluid flow.

In the scope of this research, flow over NACA 0012 airfoil for a Mach number of 0.15 is
investigated with the help of Computational Fluid Dynamics (CFD) analyses and the results of
the baseline case are validated with experiments. Once stall angle is determined for the baseline
case, momentum addition inside the boundary layer from the point at which the flow separation
starts, is applied as a predetermined, active flow control method: jet blowing. Blowing inside the
boundary layer delays the separation and increases maximum lift coefficient, as well as
decreasing the drag coefficient.
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Abstract:

C programming language utilization rate in Turkey is very little (not among the top 10
languages) but it is the second most widely used programming language in the world [1] [2]. In
this work, it will be explained how the programming concepts for object in C language are used
[3]. Some of the subheadings to be processed are pointer casting, strict aliasing and
polymorphism.

Keywords: Thread, restrict keyword, apaque pointer
General area of research: Computer Science
ICFAS2018-1D: 1076

References

[1] Kara, Merve. "Tiirkiye'de en popiiler programlama dilleri ve diger gelistirici istatistikleri."
Webrazzi. March 02, 2016. Accessed February 03, 2018.
https://webrazzi.com/2016/03/02/turkiyede-en-populer-olan-programlama-dilleri-ve-diger-
gelistirici-istatistikleri/.

[2] "Most Popular and Influential Programming Languages of 2018." Stackify. December 18,
2017. Accessed February 03, 2018. https://stackify.com/popular-programming-languages-
2018/.

[3] Reese, Richard. Understanding and Using C Pointers. OReilly Media, 2013.


https://webrazzi.com/2016/03/02/turkiyede-en-populer-olan-programlama-dilleri-ve-diger-gelistirici-istatistikleri/
https://webrazzi.com/2016/03/02/turkiyede-en-populer-olan-programlama-dilleri-ve-diger-gelistirici-istatistikleri/
https://stackify.com/popular-programming-languages-2018/
https://stackify.com/popular-programming-languages-2018/

5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

ON THE RIORDAN ARRAYS WITH APPLICATIONS IN SOME SPECIAL
NUMBERS

F. Yesil Baran, C. Kizilates, M. Cetin Firengiz, N. Tuglu

Department of Computer Engineering, Amasya University, 05100, Amasya-Turkey
ftm1618ysl@gmail.com
Department of Mathematics, Bulent Ecevit University, 67100 Zonguldak-Turkey
cankizilates@gmail.com
Department of Mathematics Education, Baskent University, Baglica 06810 Ankara-Turkey
mcetin@baskent.edu.tr
Department of Mathematics, Gazi University, 06500 Ankara-Turkey

tuglunaim@gmail.com

Abstract:

In this paper, by aid of Riordan array we get some the known generating function formulas of
harmonic Fibonacci and hyperharmonic Fibonacci numbers. Using these generating functions
with the help of the Riordan arrays, a variety of identities for these numbers are derived. Finally,
we point out some formulas for these numbers.

Keywords: Hyperharmonic numbers: Hyperharmonic Fibonacci numbers: generating functions: Riordan
arrays.

General area of research: Mathematics
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Abstract: In this study, we examine a symmetric algorithm obtained by the recurrence relation
a=a*, +a“"'. We point out that this algorithm can be applied to Fibonacci numbers, hyper-

Fibonacci numbers, hyperharmonic numbers and hyperharmonic Fibonacci numbers. Using these
method, we give some algebraic properties of these numbers.

Keywords: Fibonacci numbers: Hyperharmonic numbers: matrix algorithm: symmetric infinite
matrix method
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Abstract:

Because of the limited supply of energy of the sensor nodes, the lifetime of wireless sensor
networks (WSNs) has become a challenging research area. Studies have shown that instead of
implementing direct transmission or multi-hop routing, clustering can significantly improve the
total energy wastage and lifetime of a wireless sensor network. For this reason, the LEACH and
LEACH based protocols have become traditional single-hop cluster based protocols. In this work,
multi-hop intra cluster relaying (MHICR) approach which can further extend the lifetime of the
network, decrease the energy consumption and increase the throughput significantly is proposed.
With MHICR, the lifetime of a wireless sensor network is increased significantly and the
throughput is approximately quadrupled while reducing the energy dissipation when compared to
LEACH and MODLEACH.

Keywords: Clustering, energy efficiency, routing protocols, wireless sensor networks
General area of research: Electrical-Electronics Engineering
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Abstract:

The main focus of this research is high speed flow over open cavities. Internal carriage of stores
on aircrafts is modeled as a rectangular cavity, which is crucial from an engineering perspective,
since internal carriage of bombs and stores decreases the radar signature of the aircraft and
aerodynamic heating. Supersonic flow through an open cavity can cause extremely complex flow
characteristics. In the cavity region, flow field is compressible, unsteady and turbulent, so it is
quite important for aerospace applications to be able to predict the nature of the flow and the
characteristics over time, mostly to be able to control it during flight.

In this study, supersonic open cavity flow simulations are performed with commercial and open
source software, separately, in order to compare the simulation results and determine the
capabilities and limits of OpenFOAM for supersonic flow as an open source software. Unsteady,
compressible and time dependent flow conditions are utilized. Simulation results are compared
by considering sound pressure levels on cavity walls, Fast Fourier Transform (FFT) results and
pressure fluctuations for the time dependent nature of the flow. The simulation results are also
compared with experimental data in terms of sound pressure levels on the bottom wall of the
cavity geometry. The effects of numerical scheme, time discretization, tolerance and residual
restrictions on the results are investigated, as well. According to simulation results, the results for
supersonic flow over a rectangular cavity are very close to experimental findings with
OpenFOAM when compared to commercial ANSY S-Fluent software, which makes open source
codes promising for supersonic flows.

This research is financially supported by Turkish Aerospace Industries (TAI) and the
computations are performed using the facilities of TOBB ETU Hydro Energy Research
Laboratory (ETU Hydro).
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Abstract:

Corrosion is the degradation of metals and alloys by chemical and electrochemical
reaction. A characteristic sample of corrosion can be given the formation of rust on
iron and steel. Corrosion is unwanted phenomenon because it causes several
accidents and economic losses.

There are several methods to prevent and /or reduce corrosion such as painting,
cathodic protection, anodic protection , adding  chemical compounds called
inhibitors. Inhibitors can be inorganic and organic compounds.

In this study inhibition effect of sodium tetraborate ( Na,B;0,.10.H,O ) on the
corrosion of steel has been investigated in 3 % and 5% KOH. Corrosion parameters
have been determined using Tafel extrapolation and impedance spectroscopy
methods by the adding of 1%-7% Na,B,O; in two KOH concentrations.
According to the experimental findings the inhibition efficiency of Na,B40; in
both KOH media increases in 1%-4% concentration range whereas it decreases in
5%-7% concentration range.

Keywords: alkaline media
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Abstract:

In this study, we deal with an aggregate production planning problem. We introduce a generic
mathematical model and propose a genetic algorithm. We compare the results between the two
approaches and observe that the proposed genetic algorithm optimises the solutions within a
reasonable computation time for industrial problem sizes. The proposed general form genetical
algorithm can be implemented as a decision support tool at tactical planning level in
manufacturing industries.

Keywords: Supply chain management, tactical level decisions, aggregate production planning,
evolutionary optimisation algorithms, metaheuristics and genetic algorithms.

General area of research: Engineering applications, Supply chain management
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Abstract:

The main purpose of this study is to present an approximation method based on the Laguerre
polynomials to obtain the solutions of the fractional linear Volterra integrodifferential equations.
This method transforms the integrodifferential equation to a system of linear algebraic equations
by using the collocation points. In addition, the matrix relation for Caputo fractional derivative of
Laguerre polynomials is also obtained. Besides, some examples are presented to illustrate the
accuracy of the method and the results are discussed.

Keywords: Volterra integrodifferential equations, Laguerre polynomials, Fractional integrodifferential
equations

General area of research: Mathematics
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Abstract:

In this study, we present approximate solutions of the conformable fractional linear Fredholm
integrodifferential equations in terms of Laguerre polynomials. By this method, we transform the
integrodifferential equation to a system of linear algebraic equations by using the collocation
points. In addition, we derive the matrix relation for conformable fractional derivative of
Laguerre polynomials. Besides, some examples are presented to illustrate the accuracy of the
method and the results are discussed.

Keywords: Fredholm integrodifferential equations, Laguerre polynomials, Fractional integrodifferential
equations

General area of research: Mathematics
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Abstract:

Gemini surfactants are made up of two identical amphiphilic moieties covalently connected at the
level of head groups by a spacer. Presence of organic solvents in aqueous micellar solution alters
the tendency of the surfactant molecules to keep away the contact from the bulk phase and, as a
result, it is expected to affect the various micellization parameters such as critical micelle
concentration (CMC), degree of counterion dissociation (a), average aggregation number (Nagg),
etc. This work aims to determine the micellization of a cationic gemini surfactant (V,N'-bis[3-
(dodecanoylamino)propyl]-N, N, N’ N'-tetramethylhexane-1,6-diaminium dibromide) with various
concentrations (10%, 20%, 30% v/v) of ethylene glycol (EG) at five different temperatures
ranging from 303.15 K to 323.15 K by using the conductivity measurements. Both the addition of
EG and rise in temperature result in an increase in the CMC and a. As a result the CMC values of
the mixtures are higher than the values of the pure surfactant. Urease is known to be one of the
major causes of diseases induced by Helicobacter pylori, thus play an important role in the
pathogenesis of gastric and peptic ulcer, apart from cancer as well. Keeping in view the great
importance of urease inhibitors, here in this study we also investigate the urease inhibitory
potential of this surfactant. The gemini surfactant was tested for its in vitro urease inhibition
against jack bean urease. Indophenols method was used for the quantification of ammonia and
the enzyme activity was determined by measuring its absorbance at 625 nm. The activity was
expressed as percent relative activity with respect to maximum activity, which was accepted as
100%. The gemini surfactant showed excellent inhibitory potential with 1Cs, value of 0.18uM
+0.05, when compared with the standard inhibitor thiourea (IC5,=21.20 uM).

Keywords: Critical micelle concentration, gemini surfactant, urease, inhibition
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Abstract:

Corrosion can be defined as the deteoration of metals and alloys due to a interaction with
their environments. There are several types of corrosion such as general corrosion ,
galvanic corrosion, pitting corrosion , intergranular corrosion , atmospheric corrosion.
Galvanic corrosion, also known as bimetallic corrosion, is an electrochemical process
which occurs when two different metals are immersed in electrolytic solution due the
difference of electrode potentials of dissimilar metals. One of the metals is anode and other is
cathode in the couple. Metals and alloys have different electrode potentials. The less noble
metal is anode tends to corrode faster than cathode. The electrolyte acts as a conductive
noble metal is protected. Several factors affect galvanic corrosion rate, such as potential
difference between metals , cathode efficiency, surface areas of the connected metals ,
electric resistance difference of the connected metals and electrolyte. When a metal is in
contact with a metal which is close in galvanic series. For example , zinc aluminium couple
shows 300mV potential in sodium chloride solution whereas zinc copper couple indicates
700 mV. The greater the potential difference , the greater the power to conduct galvanic
corrosion.
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Abstract:

All of the universities have student automation systems in which all of the student's education
processes are monitored. It is known that in the course selection week at the start of the
semester, these systems or underlying structure usually cannot handle the high traffic and
service outages are experienced. In this study, the student information system used in Bilecik
Seyh Edebali University is re-analyzed and service disruption eliminated by optimizing
software architecture, SQL query structure and server configuration. MVC architecture is
used instead of Web Form architecture in the re-designed system. Design of the front-end is
implemented with Bootstrap and pages are designed to be responsive for different window,
screen sizes. While analyzing the old system it is seen that most calculations are done in C#
back-end and these calculations are moved to client side by using JavaScript. This allowed the
calculations to be performed by the student computers instead of web server. Complex
database queries that are not depended on each other's results for these calculations are
queried in parallel with multi-threading method in order to achieve speed. Typical system
delay for an operation to be completed is reduced from 1400ms to 120ms and in return, this
eliminated service outage by reducing waiting time in the queue for 1IS. In addition to
software improvements, a load balancer application is employed in order to distribute the
client traffic to four servers with a balancer server in front of them instead of running the
software in a single server. Even if high client traffic leads to problems, this method allows
the system to operate without service interruption by adding additional worker servers in the
load-balancing configuration. The solutions described here for eliminating the service outage
for the student automation system can be applied to all automation systems that suffer from
same problem due to high volumes of traffic.

Keywords: MVC, Multi-thread, Load Balance, Software Performance, Automation System
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Abstract:

Gemini or dimeric surfactants which are generally made up of two hydrocarbon chains and two head
groups linked by a rigid or flexible spacer. In recent years, new classes of surfactants have emerged and
have attracted the attention of several industrial and academic groups. Generally, gemini surfactants show
better surface properties than the corresponding conventional surfactants. The alkyl tail length, size,
structure and type of spacers are known to have effect on their physicochemical and surface properties. In
this study three novel imidazolium based cationic gemini surfactants (*) with different alkyl tail length
and spacers have been synthesized and purified in our laboratory. To our knowledge, no research has
investigated the features of are newly synthesized compounds. The synthesized gemini surfactants are
characterized by FTIR, *H NMR, and **C NMR analyses. This study has been supported by Scientific and
Technological Research Council of Turkey (TUBITAK). Grant Number:; 1172605.

*

3,3"-butane-1,4-diylbis{1-[3-(dodecanoylamino)propyl]-1H-imidazol-3-ium} dibromide,
3,3"-butane-1,4-diylbis{1-[3-(tetradecanoylamino)propyl]-1H-imidazol-3-ium} dibromide,
3,3"-{ethane-1,2-diylbis[oxy(2-oxoethane-2,1-diyl)] }bis{1-[3-(dodecanoylamino)propyl]-1H-imidazol-3-
ium} dibromide

Keywords: Gemini surfactant, synthesis, characterization
General area of research: Chemistry
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Abstract:

In this study, a numerical method is given for the solution of fractional damped mechanical
oscillator equation defined by ,

DZy(x)+ ADZ y(X) + w(x) = (X), t e[0] (1)

Dly(c)=4,i=01..,n-1, (2)
where 1<a<2,0< <l a-p£>1and f(x) isthe forcing function.

We investigate the approximate solution of Eq.(1) with the fractional truncated Bernoulli series
as,

Yo () = 222,87 (x) 3)

where 0 < o <1.

The aim of this study is to present an efficient numerical procedure for solving fractional damped
mechanical oscillator equation. This method transforms fractional damped mechanical oscillator
equation and the given conditions into matrix equations which correspond to a system of linear
algebraic equations. Finally, some experiments and their numerical solutions are given. The
results reveal that this method is reliable and efficient.

Keywords: Damped mechanical oscillator equation, Fractional differential equation, Collocation method,
Bernoulli polynomials, Approximate solution
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Abstract:

In this study, we presented a numerical algorithm for solving a class of system of delay
differential equations defined as,

y;t)=f,®)+> D PIM)Y (t-0q,), j=01...m (1)
s=0 k=0
with conditions
y;(@)=4;, -1<a; <1 (2)

where g, and 4; are constantand f,(t) and PJ(t) are analytic functions.

This algorithm based on polynomial approximation, using the first kind Chebyshev polynomial
basis with collocation method. In this article, we construct to the shifted Chebyshev series
solutions that is;

y () = iaror (t), T, (t) =cos(rd), r =cosd (3)

where T, (t) denotes the Chebyshev polynomials of the first kind, a’ (0<r < N) are unknown

Chebyshev coefficients, and N is chosen any positive integer.

This method transforms the system of delay differential equations and the given conditions into
matrix equation which corresponds to a system of linear algebraic equation. To show the validity
and applicability of the numerical method some linear experiments are examined. \We compare
of some numerical values such as maximum absolute errors and condition numbers. The results
reveal the high accuracy and efficiency of the proposed method.

Keywords: System of delay differential equations; collocation method; convergence analysis; Chebyshev
polynomials
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Abstract:

Obesity is defined as an excessive fat accumulation in the body due to the result of high level of
food intake and increasingly becoming a global health threat associated with many metabolic
diseases. Pancreatic lipase (PL) which can catalyze the hydrolysis of dietary triglycerides is the
key enzyme for lipid absorption. So it is an effective way to prevent obesity by inhibition the
activity of lipase in the digestive organs. Orlistat, an inhibitor of PL isolated from the Streptomyces
toxytricini, is the only authorized anti-obesity drug in Europe, although it has some side effects.
Therefore, there is an urgent need for developing new and efficacious substituents to control and
prevent obesity. In this study, three novel amide based gemini surfactants with different tail
lengths and spacers have been investigated for their lipase inhibition potency against porcine
pancreatic lipase (PPL). PL inhibition activities of the surfactants have been determined by using
p-nitrophenyl palmitate as the substrate and the activity assay has been optimized. Accordingly
the optimal pH and temperature found to be 8.0 and 37 °C, respectively. For determining lipase
inhibitory activity, the surfactants with different concentrations were pre-incubated with the
enzyme for 30 min before assaying the enzyme activity. Negative controls were also applied to
check the activity with and without inhibitor. The absorbance has been read at 405 nm using a
UV-visible spectrophotometer. The corresponding ICso values and inhibition kinetics have been
calculated for each sample and Orlistat was used as a positive control.

Keywords: Gemini surfactant, inhibition, pancreatic lipase, Kinetics,
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Abstract:

At the present time, one of the biggest problems of all mankind is environmental problems. The
most fundamental source of environmental problems is human and human behavior. It is of great
importance that each individual is educated to be environmental literate in order to provide
solutions to environmental problems and leave a livable environment for future generations.

In this study, environmental literacy and personal development contributions of environmental
literacy have been examined. The present general aim of environmental education have been
mentioned. The role of the ECO schools project, programmed at the european scale, in the
awareness of students has been investigated.

Keywords: Environmental literacy: personal development: ECO schools
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Abstract:

Gemini surfactants are recently generating rapid interest due to their remarkably superior
properties in comparison to conventional monomeric surfactants. Gemini surfactants are
composed of two amphiphilic molecules connected by a spacer group at the level of the head
groups. In recent years, several new categories of gemini cationics have been developed and
investigated; these include pyridinium-, imidazolium-, pyrrolidinium-, piperidinium- and amino
acid- based gemini surfactants. Nowadays; imidazolium gemini surfactants are being widely
studied because of their inherent nature and potential applications. Many works have shown that
the nature of spacer and length of hydrocarbon tail play an important role on the physicochemical
properties. In this study, critical micelle concentrations and krafft temperatures of three novel
imidazolium based cationic gemini surfactants have been determined. The krafft temperatures
have been found 11.2°C, 15.3°C and 24.6°C. These results show us krafft temperature is effected
by tail length and type of spacer. The values of critical micelle concentrations have evaluated
from the break points of conductivity versus surfactants concentrations isotherms at different
temperatures above the krafft temperatures. All the critical micelle concentration values of
imidazolium cationic gemini surfactants have been found lower than monomeric types. This
study has been supported by Scientific and Technological Research Council of Turkey
(TUBITAK). Grant Number: 117Z605.
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Abstract:

In this study, a new imine compound was synthesized with the benzidine compound in the
bipheny! structure containing two primary amine groups. The resulting compound is “(N*Z,N*Z)-
N* N*-Bis(4-(Dimethylamino) Benzylidene)-[1,1'-Biphenyl]-4,4'-Diamine”. This compound is
characterized by various spectroscopic techniques. The structure, also called Schiff base, is
commonly used as precursors in many organic-inorganic based synthesis experiments. It still
maintains its application areas in the preparation of some medicines, in the production of
antimicrobial applications, in the production of stain materials, in electronics industry, in plastic
industry, in agriculture, cosmetics and polymer production. In biological studies, these
compounds can kill cancer cells by interacting their composition structures such as enzymes,
proteins, and DNA. Raja et al. (2012) have found that these compounds can bind to calf thymus
DNA very well by synthesizing the Co complex with the imine ligand containing N and O atoms.
They also reported that these compounds exhibited good cytotoxic effects on skin cancer and
cervical cancer cells. The anticancer property of the compound was investigated. As seen from
our research, the novel imine compound has killed the cancer cells beginning from 100 mM
concentration. The % cell viability was found 83 %, 63 %, 36 %, 27 % for corresponded
concentrations such 100, 200, 400, and 600 mM, respectively. Also cell death (%) was found as
18, 37, 64, and 73, respectively. ICsq values were found as 245.79 mM for 24 h. At 100, 200, 400,
and 600 mM concentrations the cell viability was found % 71, 67, 15, 10, respectively. Also cell
dead was found as 29, 33, 85, 90, respectively. ICsy values was found as 288.74 mM for 48 h.
Taken together, it was need to research new doses which under ICsq values, by the way we have
to find the minimal doses which will affect onto tumor cells. Within the results obtained, the
relevant compound has shown a positive result by killing 56% of the Ishikawa endometrial
cancer cells. It has been understood that cancer cells were killed programmatically by dying
through the apoptosis procedure. The fact that the synthesized imine compound exerts an

ICFAS2018-1D: 1102 1
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influence on the cancer cells demonstrates the continued importance of these constructs on
anticancer applications.

Keywords: Benzidine: Imine Compound: Anticancer
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Abstract:

Treatment methods used in cancer include radiotherapy, chemotherapy, hormone assisted
immunotherapy and surgical operations. The most common among these is chemotherapy. It is
aimed that chemotherapeutic agents have cytotoxic, apoptotic and antiangiogenic effects on
cancer cells to prevent the spread of cancer. The greatest obstacle of this treatment approach is
resistance of cancer cells against chemotherapeutic compounds. Drug resistance comes from a
rapid adaptation process to the drug damage of cancer cells. Since most of the chemotherapeutic
agents are toxic on healthy cells and tissues and the cancerous tissues resist over time, studies on
new chemotherapeutic agents continue intensively.

In this work, thio-imine-boronic structure was obtained from the reaction of formyl boronic acid
with sulfur containing organic structure. Structure is called as “(((1Z 1'Z)-(((ethane-1,2-
diylbis(sulfanediyl))bis(2,1-phenylene))bis(azanylylidene))bis(methanylylidene))bis(4,1-
phenylene))diboronic acid”. This organic-inorganic based structure is characterized by FTIR, *H
NMR, TGA, SEM-EDX. Subsequently, cytotoxic and apoptotic effects on Ishikawa endometrial
cancer cells were investigated within the scope of biological research. According to our research
the compound has killed the cells beginning from 100 mM concentration. And also for 100, 200,
400, and 600 mM concentrations, the % cell viability was found 52 %, 26 %, 27 %, 24 %,
respectively. Also cell death (%) was found as 48, 74, 73, 76, respectively. I1Csq values was found
as 135.032 mM for 24 h. After 48 hours we couldn’t detect any cells in the wells. The % cell
viability was found as 0.17, 0.09, 0.09, 0.08 which are nearest the blank well. As a result, the
compound has killed 76 % of cancer cells over programmed cell death, not by necrosis.

Keywords: Boronic Acid: Thio-Imine: Ishikawa Endometrial Cancers
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Abstract:

For many years, thiosemicarbazones and their metal complexes have been the subject of most
structural and medicinal studies and it was found that these compounds have shown a wide
variety of biological activities, namely antiviral, antibacterial, antifungal antioxidant and
anticancer [1]. The most important metal complexes derived from the thiosemicarbazone
systems have been identified as iron metal complexes and these complexes have shown a high
potential antioxidant activity [2]. Recently, an intense research has been subjected to design
and synthesize for new iron chelators in the literature. The structural modifications on the
ligand systems have revealed that the heterocyclic compounds condensed with the
thiosemicarbazides are important molecules for the development of potent biologically active
scaffolds.

Quinoline and indole moieties are pharmacologically valuable scaffolds that are prevalent in a
variety of biologically active natural and synthetic compounds [3,4]. Throughout the 20th
century, the chemistry of quinoline and indole compounds have been the subject of intense
study and different classes of quinoline and indole systems showed interesting biological
properties. The current study consists of the design and synthesis of novel iron complexes
with the quinoline and indole thiosemicarbazone systems as well as their antioxidant
potential. A range of different synthetic methodoliges have been used for the preparation of
quinoline and indole-based compounds. The antioxidant profile of novel compounds has been
identified by using ABTS, Cuprac and DPPH assays.

Key words: indole, quinoline, thiosemicarbazone, antioxidant, iron complex
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Abstract:

A lot of research has been done by scientists and artists on the color phenomenon from Milano to
300 days ago. In Piaget's "Cognitive Development Theory" children go through four stages of
cognitive development while actively trying to understand and make sense of the world. These;
Sensory Motor (0-2 years), Pre-Process (2-6 years), Concrete Processes (6-11 Years) and
Abstract Processes (11-16 Years). In this study, the most liked and disliked subjects in the
mathematics lesson of the fourth grade students who are in the concrete processes are examined
using the color scale.

The sample of the study consisted of 31 students who were educated in the fourth grade of a state
primary school in Bursa. The students in the research sample are at the concrete process stage,
the third of Piaget's cognitive developmental stages. Children in this situation can act on objects,
and if they contain concrete examples, they can reasonably reason. The data collection tool of the
survey is a questionnaire consisting of demographic and likert type questions. The questions on
the questionnaire were prepared using the colors in the first color circle.

The data from the questionnaire were analyzed in the SPSS 23 program. As a result of this
analysis, the preference rates of girls and boys according to colors are as follows. Girl students'
sense of love based on colors; (6,3%), orange (6,3%), orange (6,3%), orange (6,3% , 3). The
feeling of dislike of girl students depending on colors; black and orange (25%), white and green
(16,7%), white (6,3%), red and purple (8,3%). Male students' sense of love based on colors;
(6,1%), white (6,1%), black (15,2%), green (15,2% 3%) and orange (0%). The feeling of dislike
of male students depending on colors; black (60%), orange, red, purple and yellow (10%).

As a result, it is seen that the most popular topic in the mathematics course of fourth grade
students is the "angle". According to gender, 100% of the female students and 94.4% of the male
students liked the angle. However, it is seen that the most unpopular subject is "the process of
collecting and extracting from the mind with the folds of 100". According to gender, 85.7% of
the female students and 62.5% of the male students did not like it.

Keywords: Color Scale, Sensation of Love, Language of Colors, Concrete Concepts
General area of research: Statistics
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Abstract:

The aim of this study is to apply repeated sampling methods which are used frequently in
recent years on the automotive industry. These methods are based on the distribution of B
repeated samples, each of which is drawn with replacement from the observed data set. It is
aimed to reduce the standard error of the engine power, weight and fuel consumption
estimations with the help of the generated empirical distribution and to reach more reliable
predictions. Bootstrap-t, percentage and bias corrected confidence intervals were obtained for
1.6 and 1.8 injected vehicles with B=1000 repeated samples and the results were evaluated
statistically. The results were obtained using the R software program and the evaluation was
done with confidence intervals and graphs.

Keywords: Bootstrap, confidence intervals, jackknife, resampling.
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Abstract:

In the title compound, C15H13FN202, the fluorophenyl and 4-acetylphenyl rings are twisted
from each other by a dihedral angle of 11.6 (2)° . In the crystal, molecules are packed into
layers parallel to (010). Each layer contains the molecules linked by a pair of strong N—
H:--O hydrogen bonds, with an R22 (14) ring motif, while strong C—H---F hydrogen bonds
forming R42(26) ring motifs connect molecules into a two-dimensional network.
Acetophenones having different substituents in synthetic organic chemistry are used as an
important building block (Bing-Wei, 2010). In particular, they are frequently used in
conjunction with aldehydes in the synthesis of chalcone derivatives (Kocyigit et al., 2018;
Karaman et al., 2010; Ceylan et al., 2011), which are used as starting materials in the
preparation of useful and multifunctional heterocyclic and bioactive compounds (Giidere,
Gumus, et al., 2017; Giirdere, Kamo et al., 2017; Gezegen et al., 2013). In this article we
report the crystal structure of 4-fluorophenylurea-substituted acetophenone, namely N-(4-
acetylphenyl)-NO-(4-fluorophenyl)urea.

From the single crystals obtained from the organic compound, molecular and crystal
structures were determined by x-ray single crystal diffraction. Molecular conformation, the
presence of intramolecular hydrogen bonds, interaction types between crystal-forming
molecules, hydrogen bonds, pi-bond interactions, van der Waals interactions have been tried
to be elucidated. The crystal system, space group identification, number of molecules in the
asymmetric unit, unit cell parameter values are determined. Spatial and thermal parameter
values of the molecule were determined.

Kocyigit, U. M., Budak, Y., Giirdere, M. B., Ertiirk, F., Yencilek, B., Taslimi, P., Giilgin, 1.&
Ceylan, M. (2018). Arch. Physiol. Biochem. 124, 61-68.
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Abstract:

In the title compound, intermolecular N—H---O hydrogen bonds produce R;%(6) rings and
generate infinite chains along the a-axis. The nine-membered 2,3-dihydro-1H-indene ring
system which is essentially planar [r.m.s deviation = 0.004 A], and is inclined at the angles of
81.12 (16)° and 7.56 (14)° with respect to the chlorophenyl ring and the benzene ring at the
midpoint of the molecule, respectively. The molecular conformation is stabilized by an
intramolecular O—H---O hydrogen bond, forming a S(6) ring motif. A weak n-n stacking
interaction [centroid-centroid distance = 3.656 (2) A] between the five and six membered
rings of the 2,3-dihydro-1H-indene ring systems of the adjacent molecules is observed.

From the single crystals obtained from the organic compound, molecular and crystal
structures were determined by x-ray single crystal diffraction. Molecular conformation, the
presence of intramolecular hydrogen bonds, interaction types between crystal-forming
molecules, hydrogen bonds, pi-bond interactions, van der Waals interactions have been tried
to be elucidated. The crystal system, space group identification, number of molecules in the
asymmetric unit, unit cell parameter values are determined. Spatial and thermal parameter
values of the molecule were determined.

Crystala data: Co3H17CIN,O3, M, = 404.84, triclinic, P1, a = 4.6032 (4) A, b =6.9338 (8) A,
c = 15.4421 (15) A, o = 89.811 (4) °, # =87.510(3) °, y = 70.866 (3) °, V = 465.18 (8) A®, Z =
1, n=0.23 mm™. Data collection: Bruker APEXII CCD diffractometer, A(MoK,) = 0.71069
A, T =296(2) K. Refinement: R; = 0.041, wR, = 0.102, S=1.11, 4386 reflections [I >25(1)],
276 parameters, Apmax=0.22 ¢.A>, Apmin = -0.19 e.A™>,

Keywords: Massive Scalar Field Theory, n-Scales, UV Cut-Off
General area of research: Mathematical Physics
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Abstract:

This study was performed between August 2015 and July 2016 in Gala Lake National Park
located in Edirne province Ipsala - Enez district borders. The results of 60 days of
observations between August 2015 and July 2016 were evaluated and a total of 196 bird
species were determined. Regional status of these species, in addition to their conservation
and breeding status were given in a table. The problems related to the bird species determined
and those of the study region and solution offers to these problems were discussed.

Key words: Birds, Gala Lake, Edirne
General area of research: Biology
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Abstract:

A 2D dynamical system exibiting a double-zero bifurcation with symmetry of order two is
considered. This bifurcation involves the presence in the parameter space of a curve
corresponding either to double homoclinic, or to double heteroclinic bifurcations. Second order
approximations of this curve and of the corresponding orbits were obtained by us using the
regular perturbation method. These formula are applied for a Liénard system, which develops a
double-zero bifurcation with symmetry of order two for some parameters values. The analitical
results are very accurate and they are in good accordance with the numarical ones.

Keywords: Double-zero bifurcation, homoclinic orbit, heteroclinic orbit, Liénard system
General area of research: Mathematics
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Abstract:

Imine and etheric bond provides polymers various distinctive properties, such as pH sensitivity,
elasticity, water solubility, reversibility and so forth. Several 2D and 3D porous polymeric
substances which contain imine and etheric bond were synthesized through using multiple-
functional binary building units. Following monomers were used for synthesis: 2,4,6-tris(4-
hydroxybenzimino)-1,3,5-triazine, pentaerythritol, 1,5-dibromopentane, p-xylylene dibromide,
and 9,10-dibromoantracene. Applicational advantages of imine bond and etheric bond tried to be
predicted through performing following analysis. The structures of synthesized frameworks were
determined by FT-IR, 1H-NMR, 13C-NMR and UV-Vis analysis methods. In addition, the
surface morphologies were determined by scanning electron microscopy (SEM) images. The
number average molecular weight, mass average molecular weight and polydispersity index were
identified by Size Exclusion Chromatography (SEC). Optical properties of compounds were
determined by UV-Vis and fluorescence spectroscopy measurements. Pore size and surface area
measurements were determined by BET analysis. Thermal properties were determined by
Thermogravimetric Analysis-Differential Thermal Analysis (TGA-DTA) and Differential
Scanning Calorimetry (DSC) measurements. Also, solubilities of frameworks determined through
solubility tests in various solvents.

Keywords: imine bond, etheric bond, porous materials, organic frameworks
General area of research: Polymer Chemistry
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Abstract:

The Schiff base ligands which have donor atoms such as N, S, O are widely used in industrial
and medicinal research, especially due to their stable metallic complex building properties [1].
The molecular structure of the title ligand was investigated by the simulative calculations. The
theoretical properties of Schiff base ligands were obtained using the basic base sets B3LYP /
6-311G ++ (2d, p) in Gaussian GO9w packet program. The NMR and FT-IR spectra were
calculated on the minimized molecular configuration. The Mulliken atomic charges, dipole
moments, highest filled molecular orbital energy and the lowest empty molecular orbital
energy of the ligand were theoretically determined.
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Figure 1 Schematic presentation of the title ligand
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Abstract:

The multiple quantum well structures may function as resonance tunneling structures. An
outer quantum well in such structures could be an accelerating factor [1]. In addition, a laser
field application to these structures provides full control on the performance of such devices
[2]. We calculate the current-voltage characteristics of this structure with and without laser
field.
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Figure 1. Transmission and I-V characteristics of the structure.

It is proved that the outer wells shortens the tunneling time of the electrons while the
resonance pattern is not effected. The laser field application shifts the resonance currents, and
compensates the geometrical parameter sensitivity of the structure.
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Abstract:

The coaxial quantum well wires have received attention due to their remarkable physical
properties in comparison with those of the single quantum wires [1]. In general, the ground
state energy depends the geometrical parameters of the structure such as the radius of the
wires and the potentials constituted by the barriers. These parameters can be controlled by a
self-induced azimuthal magnetic field from a conducting central wire as the current density in
quantum wires can be measured experimentally [2-4].

Rilet=100 A, Ryal=20 A, R1=50 A, R2=25 A, R3=80 A
2,0

B Conductor 1.8 — ¥(P)  \oova=224 mev
M Insulator 16 = Vip)
| GaAs o
Z . Alea;[.xAS & 1.2
> 10

208 I=0 Amper

o6
B 0.4 Eo= 46 meV
0‘2 k
0,0 . ;
2,0
1,8 — {DJ
16 = V(p)

i A

\ —_— 12

Ay : 3

- I=1 Am
V2 ""'—;—-—-L = ;': pet:
|| l \;4 B0 E0=136 meV
(o] Pecon Pins IPx P2 Ly — p 04
R 0,2
0,0 T 1 T
1 2 3 4

p (@)

Figure 1. View of the coaxial quantum wire and its potential profiles as a current passing
through from the central metallic wire.

The ground state energy and the potential profile response to the magnetic field generated by
the conductive current passing through the center of the coaxial quantum wire were studied. It
is established that the ground state energies are sensitive to the inner well width as well as the
current.

The results might be eligible for the design of new nano-gadgets.
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Abstract:

The photodetectors are designed on the electro-optic modulation properties of the quantum well
systems. Therefore, the changes of the energy levels of the double and triple quantum wells under
the external fields becomes very important [1-2]. Some of investigations on optical properties of
these systems are based on the calculation of the resonances of the intersubband optical
absorption coefficients [3-6].
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Figure 1. a) Optical absorption coefficient as a function of electric field and incident photon
energy. b) Optical absorption coefficient as a function of magnetic field and incident photon
energy.

The effect of the external fields on the energy levels and the resonances of the absorption
coefficients in GaAs/Al(GaAs) triple rectangular quantum well have been investigated. The
energy levels are calculated by adopting the effective mass approximation under the electric,
magnetic and laser fields. The energy levels in the structure displayed interesting behaviors under
external fields those were a red shift in the absorption coefficient positions were observed while
the electric field increases and the blue shift is observed while the magnetic field increases as
shown in Figs la and 1b. If the laser field is on, an initial blue shift was observed on the
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absorption coefficient for small strengths of the field, and it was transferred into a red shift after a
certain strength of the field. The results can be useful for the technological applications.

Keywords: Electric Field, Magnetic field, Laser Field, Absorption Coefficient, triple quantum well
General area of research: Physics
ICFAS2018-ID: 1137
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Abstract:

The binding energies of the heavy-hole and light-hole excitons were calculated in a coaxial
multiple quantum well wire (MCQWW) made of GaAs/AlxGal-xAs layers [1,2]. The
external electric and magnetic field applications were considered in the calculations.
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Figure 1. a) MCCQW and its potential profile, b) Potential profiles and probability
distributions and energies of the electron and hole along p-direction.

The binding energies of heavy-hole and light-hole excitons in AlAs/GaAs/
Alx1Gal-x1As/GaAs/Alx2Gal-x2As cylindrical quantum well wires have been determined in
terms of the quantum well width, the barrier heights and the external electric and magnetic
field applications. Within the framework of the effective mass approximation, the binding
energy of an exciton is calculated by using the combination of the fourth-order Runge-Kutta
method and variational approaches [3].
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Abstract:

By following the results obtained in [1-4], a fixed point theorem for Nadler mappings in the sense
of Wardowski and some results are presented in the setting of cone b-metric spaces over Banach
algebras.

Keywords: Banach Contraction Principle; Fixed Point; NadlerMappings; Cone Metric Spaces over
Banach Algebras
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Abstract:

Nanoparticles have unique physical properties which may be radically different from their bulk
counterparts. In this work, it is reported thermal properties of metallic nanoparticles according to
their sizes. The melting mechanism was also analyzed by structural quantities. Using well-known
EAM type potential, classical molecular dynamics simulations, which are effective tools to study
the time evolution of the system, were performed to study the effect of nanoparticle size on the
melting temperatures of nanoparticles. During the melting process, the temperature dependence
of the pair distribution functions was calculated. The simulated melting points of metallic
nanoparticles are much lower than that of bulk system. As the diameter of nanoparticle drops, the
melting point also descends.

Keywords: Classical molecular dynamics simulations; Melting of nanoparticle; Pair distribution
functions; Type your keywords here, separated by colons
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Abstract:

In this work, we have investigated the size effect on the thermal behavior of lead nanoparticles by
using both atomic simulation method and theoretical thermodynamics model. Six nanoparticles
were studied in different sizes to observe the effect of nanoparticle size on thermal properties
such as melting point, the heat of fusion and entropy of fusion. The melting points of
nanoparticles were estimated by the following changes in Lindeman index and in energetic
quantities such as total energy and heat capacity. The melting points of nanoparticles obtained
from both the atomic simulation method and the theoretical thermodynamic model are lower than
the bulk. For lead nanoparticles, the melting temperatures obtained from both methods are in
good agreement with the experimental results. It has been observed that the thermal properties of
the nanoparticle change as the particle size changes. In addition, the melting mechanism of lead
nanoparticles has been analyzed in detail in this study. We observed that the melting occurs in
two stages in lead nanoparticles. Firstly, a liquid-like shell is formed in the outer regions of
nanoparticle by increasing temperature. The thickness of the liquid-like shell increases with
increasing temperature until the shell reaches a critical thickness. Then, the entire nanoparticle
including core related solid-like regions melts at once.

Keywords: Lead nanoparticle; Melting process; Pair distribution function; Molecular dynamics
simulations

The general area of research: Physics
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Abstract:

In this study, the atomic structure and the glass formation process of Al-based binary alloy have
been investigated by molecular dynamics simulation based on the embedded atom method using
different cooling rates. The structural development and phase transformation in the system were
analyzed based on the variations of the pair distribution function and Honeycutt-Andersen bond-
type index method. The glass formation in Al-based binary alloy was achieved by cooling from
the liquid state. It has been observed that the glass transition temperature is systematically
decreased with decreasing cooling rate, and the system has crystalline-like order when the
cooling period is long enough to relax atoms in the alloy. The results for the pair distribution
functions derived from molecular dynamics simulations at different temperatures agreed well
with the experimental and ab initio molecular dynamics results in the literature.

Keywords: Al-based Alloy; Molecular Dynamic Simulations; Glass Transition Temperature; Phase
Transformation; Honeycutt-Andersen Index
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Abstract:

In this work, thermophysical properties of Beryllium (Be) were investigated by molecular
dynamics simulation based on the embedded atom method (EAM) potential with the form of a
Morse potential and a Johnson embedding function. Lattice parameters and heat capacities are
calculated from room temperature to the melting point. Radial distribution function is used to
measure the nearest neighbor distances. Bulk properties such as cohesive energy, elastic
constants, bulk and shear moduli are compared with literature.

Keywords: Classical molecular dynamics simulations; thermophysical properties; Radial distribution
functions;
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Abstract:
Introduction

Digital image processing can be defined in a broad sense as the technology of using computerized
algorithms to transform images stored electronically to highlight or blur some of their. The
application of certain digital processing techniques offers the possibility of extra accuracy in the
interpretation of paraclinical examinations used in dental medecine with profound implications
in the diagnosis as well as in the hierarchy of the treatment plan.

The aim of this study is to identify the type of imaging processing for the identification of
pathological elements from orthopantomographies and articular tomographies.

Material and method

A number of 20 orthopantomographies and 15 temporo-mandibular joint CTs have undergone
through various image enhancement techniques.These processing techniques have focused on the
accuracy of diffuse or encapsulated osteotomic processes, as well as the accurate identification of
cavity reports sinus or mandibular canal, particularly important aspects of the variation of the
imaging palette through additional elective data at a later stage, data necessary for choosing the
best therapeutic option in the long run.

Results and discussions

Of the most useful imaging processing in the optimization of the orthopantomographic image
accuracy the point-to-point transformations are to be noted.We used the equation, g (x, y) =T [f
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(X, y)], in which the vicinity of a point coincides with the point itself, and T is usually a gradient
transformation function.Equally, in the Frequency Techniques area, we used imaging of
orthopantomographies and Fourier Transformation Joints.This technique has proven to be
particularly useful for the analysis of articular tomographs, making it easy to detect contours of
the glenoid cavity or articular tuber, which is the basis for specific analyzes that are absolutely
necessary for oral reabsorption.

Conclusions Applying these imaging methods to dental practice is particularly important,
providing an accurate addition to the assessment of orthopantomography and temporomandibular
joint tomography, common paraclinical examinations, aspects underpinning the formulation of a
precise diagnoses, and the development of a therapeutic plan choice.

Key words: imaging processing, orthopantomography, TMJ tomography, image enhancement , oral
pathology

General area of research: Multidisciplinary researchers
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Abstract:

The aesthetic dentistry has a significant role in choosing the optimal restorative solutions, agreed
by the physician and the patient as well. A well-designed dental prosthesis must fit harmoniously
with the patient’s general aspect, and this can be achieved by following certain exact aesthetic
rules, often based on mathematical analyses. Recent studies showed that, for a normal human
being, a certain match can be found between the shape of his face and the shapes of his central
superior incisives, as well as a systematic similarity between the plane surface of the face and the
plane surface of the central superior incisives. Our approach aims to develop a shape matching
procedure applied to these plane surfaces, which can help the dental physician to design the
dental prosthesis if necessary and to evaluate the treatment’s result. To do this, we developed in
MATLAB a correspondence algorithm using the Ant Colony Optimization (ACO) framework.
Given two point sets I and J, the shape correspondence problem can be stated as finding a
meaningful mapping from points of I to points of J which minimizes a given objective function;
the analyzed points are included in a graph structure, with vertices composed by the points sets
and the edges which fully connect them. The distances between points are normalized geodesic
distances. When traversing from a vertex i € I to a vertex in J, the edge probability is defined as
the probability pkij of an ant k choosing the edge that connects to vertex j € J. The solutions are
evaluated through their cost, expressed using a Quadratic Assigment Problem (QAP). The shapes
to match are detected starting from the patient’s facial and oral photos and processing them in
Corel PhotoPaint; the number of points of each shape is known (and varies between 20 and 50),
as well as their surfaces and perimeters. The ACO approach allowed us to calculate a matching
degree between shapes, expressed in percentages, necessary in the dental prosthesis design. We
perform the analysis on 10 patients with different face contours and we found similarities bigger
than 60% in all the investigated cases. This analysis validates the empirical hypothesis about the
match between the human face shape and the shape of the central superior incisives and is useful
in dental prosthetics to choose the optimal treatment plan and the optimal shape of the prosthetic
restoration in full agreement with the morphological dental-facial aspects.

Keywords: shape - matching, ACO algorithm, QAP, dental aesthetics
General area of research: Computer Science
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Abstract:

Deep Learning (DL) consists of both feature learning and classification stages for more detailed
analysis with training time problem [1]. To overcome the disadvantages of DL, the fast Extreme
Learning machines (ELM) which is based on singular value decomposition (SVD) technique was
integrated as ELM Autoencoder (ELM-AE) to the Deep ELM by Kasun et al [2]. In this study,
we aimed to propose the Hessenberg decomposition based ELM-AE (HessELM-AE) kernel as
an alternative to the SVD for enhancing the performance of the model for Deep ELM models
using simple matrix inversing capability.

Hilbert-Huang Transform was applied to the lung sounds from RespiratoryDatabase@TR [3] and
the statistical features were calculated from the different modulations of the signal. The statistical
features were fed into the proposed Deep ELM with the HessELM-AE was applied with 2
hidden layers (340,580 neurons) to classify the lung sounds from Chronic Obstructive
Pulmonary Disease (COPD) and healthy subjects. The sequential forward feature selection
algorithm with 6-fold cross-validation is performed on the proposed Deep ELM classifier model
and has an accuracy rate of higher than 90% whereas the Deep ELM with traditional ELM-AE
kernel has reached an accuracy rate of about 80%. This study was supported under the
TUBITAK project (Project No: 116E190).

Keywords: Deep Learning, RespiratoryDatabase@TR, COPD, Lung sounds, Deep ELM, Hessenberg
General area of research: Computer Engineering
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Abstract:

The aim of this work is to present a new method for solving symmetric Stein differential
equations. These equations have many applications in control theory, model reductions. Our
method is based on Krylov subspace where the initial and large problem is projected onto an
extended block Krylov subspace. Then we use integration methods such as BDF or
Rosenbrock solvers. We give some theoretical results and numerical experiments to show the
effectiveness of our method.

Keywords: Extended block Krylov; Differential Symmetric Stein equations, Bdf Method
General area of research: Mathematics
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Abstract:

Nickel oxide copper doped was deposited on highly cleaned glass substrates using spray
pneumatic technique. The effect of copper doped on structural, optical and electrical properties
has been studied. The XRD lines of the deposited NiO:Cu were enhanced with increasing
precursor molarity due to the improvement of the films crystallinity. It was shown that the
average of the crystalline size of the deposited thin films was calculated using Debye—Scherer
formula and found in the range between 9.63 and 11.68 nm. The optical properties have been
discussed in this work. The absorbance (A), the transmittance (T) and the reflectance (R) were
measured and calculated. Band gap energy is considered one of the most important optical
parameter, therefore measured and found ranging between 3.23 and 3.56 eV. The NiO:Cu thin
film reduces the light reflection for visible range light. The increase of the electrical conductivity
to maximum value of 1.9102 (Q cm) ' can be explained by the increase in carrier concentration
of the films. A good electrical conductivity of the NiO:Cu thin film is obtained due to the
electrically low sheet resistance. NiO:Cu can be applied in different electronic and optoelectronic
applications due to its band gap, high transparency and good electrical conductivity.
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General area of research: Physics
ICFAS2018-ID: 1155



5th International Congress on Fundamental and Applied Sciences 2018 (ICFAS2018)
Proceeding Book

ASSESMENT OF ENVIROMENTAL FACTORS AFFECTING HEALTHY
DEVELOPMENT OF THE FETUS

Mehmet Seven', Selcuk Sozer Tokdemir', Aysel Kalayc1 Yigin',

'University of Istanbul, Cerrahpasa Medical Faculty, Deparment of Medical Genetics.  Istanbul, Turkey
mimseven@istanbul.edu.tr
Abstract:

During pregnancy, many factors may affect the healthy development of the embryo/fetus, and the
most important and frequently encountered reasons are the genetic and environmental factors.
The pregnant women who are exposed to environmental factors, such as radiation and
hyperthermia, may have affected embryo/fetus leading to miscarriage, intrauterine death and
structural and functional disorders. The most important feature of the diseases/anomalies caused
by environmental factors is that they cannot be passed on to the next generation through
inheritance and can be prevented. Contrary, genetic diseases can be transmitted to future
generations through inheritance and are often can be prevented.

In this study, about 22.000 pregnant women who were applied to Genetics and Teratology
Outpatient Clinic of Medical Genetics Department of Cerrahpasa Medical Faculty, Istanbul
University for counseling due to the radiation exposure were retrospectively evaluated.

The evaluation criteria’s for the study include the followings: The radiation exposed pregnant
women's primary physician suggestions, decision about the continuation of the pregnancy before
counseling, the decision about the continuation of the pregnancy after counseling and physical
evaluation of the babies who were delivered with the effects of radiation. The absorbed radiation
dose of the fetuses was measured by the physicists.

It was determined that the pregnant women, directed to our center for the counseling from
varying centers such as; 47% from Private Hospitals, 21% from State Hospitals, 18% from
University Hospitals and 14% from Private Practice. It was revealed that 98% of pregnant
women were exposed at least one environmental factor during their pregnancy and 95% of them
were exposed to radiation for the clinical examination for the non-pregnancy related health
problems without awareness of their pregnancy. The most observed reason for the radiation
exposure of the pregnant women was due to the chest radiograph (31%). It was determined that
79% of the pregnant women who were directed from private clinics, 58% of the pregnant women
who were directed from Private Hospitals, 55% of the pregnant women who were directed from
State Hospitals and 27% of the pregnant women who were directed from University Hospitals,
were recommended to terminate their pregnancies.

During the "Counseling Service" provided to the pregnant women who were in their first month
of pregnancy, were informed about the "all or none law" for pregnancy and the exposure to the
environmental factors was not being expected to cause any fetus anomalies. The pregnant women
who were applied later than the first month of pregnancy were informed about the possibility of
detecting fetus anomalies during this period, but, since the absorbed radiation dose being under
the threshold level, no increased risk for the congenital anomalies was expected.

The pregnant women who are exposed to various environmental factors during their pregnancy
experience high stress due to the idea of "my baby are going to be disabled." Even they have
uncertainty and dilemma of termination of the pregnancy and having a disabled child.
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During this period, there is an urgent need for an efficient and necessary "Counseling Service"
for the pregnant women that eliminates concerns and prevents unnecessary pregnancy losses.
This service is provided by our center to the pregnant women, and the success of this service has
been demonstrated with satisfaction surveys after counseling.

Keywords: Pregnancy, Radiation, Environmental Factors, Congenital Anomalies, Counseling Service.
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Abstract:

In this work, we briefly introduce the extended trial equation method for a nonlinear partial
differential equation in general form. Then, the exact traveling wave solutions are obtained for
Camassa-Holm equation using this method. As a result, the solutions are successfully constructed
such as soliton solutions, elliptic integral function solutions, Jacobi elliptic function solutions.
The algorithm that gives the solution of the equation is written in Matlab2014a.

Keywords: Extended trial equation method: Camassa-Holm equation: soliton solution
General area of research: Mathematics
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Abstract:

In the present paper, a novel perspective fundamentally focused on the differential quadrature
method using modified cubic B-spline basis functions are going to be applied for obtaining the
numerical solutions of the complex modified Korteweg-deVries equation (cmKdV). In order to
test the effectiveness and efficiency of the present approach, three test problems, that is single
solitary wave, interaction of two solitary waves and interaction of three solitary waves will be
handled. Furthermore, the maximum error norm Loo will be calculated for single solitary wave
solutions to measure the efficiency and the accuracy of the present approach. Meanwhile, the
three lowest conservation quantities will be calculated and also used to test the efficiency of the
method. In addition to these test tools, relative changes of the invariants will be calculated and
presented. In the end of these processes, those newly obtained numerical results will be compared
with those of some of the published articles. As a conclusion, it can be said that the present
approach is effective and efficient one for solving the cmKdV equation and can also be used for
numerical solutions of other problems.

Keywords: Partial differential equations, differential quadrature method, cmKdV equation, solitary
waves, modified cubic B-splines.

General area of research: Mathematics
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Abstract:

In this study, the simplified modified form of Camassa-Holm equation is considered. The jacobi
elliptic function method is applied to it. Then, we introduce new solutions to this equation in the
form of jacobi elliptic functions in addition to hyperbolic and trigonometric solutions.

Keywords: Camassa-Holm equation (C-H), the sn-ns method, elliptic function solution, hyperbolic
solutions, trigonometric solution.

General area of research: Mathematics
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Abstract:

In this paper, we are interested in obtaining the approximate analytical solutions of nonlinear
partial differential equations. In this regard, the Laplace decomposition method, the combined
form of the Laplace transform and the Adomian decomposition method is utilized. Nonlinear
Gardner equation, also named as combined Kdv-mKdv equation is studied. The method is
applied to it with its initial value. Then, the solution satisfying the given initial condition is
gained.

Keywords: Laplace decomposition method, the Adomian decomposition method, the Adomian
polynomials, Gardner equation.

General area of research: Mathematics
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Abstract:

Writing secure applications in C programming language can be difficult because of several
inherent aspects of the language. In addition, the improper use of pointers is often at the root of
many security problems.

Understanding pointers and the proper ways to use them is an important tool for developing
secure and reliable applications. In this paper, it will identify additional improper usages of
pointers.

Keywords: Pointer, security, error
General area of research: Computer Science
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Abstract:

This study was performed between November 2017 and May 2018 in Doyran Lake and its
surroundings in Edirne province. The results of 18 days of observations between November 2017
and May 2018 were evaluated and a total of 74 bird species were determined. 40 species of
Indigenous, 13 species of Winter Immigrants, 21 species of Summer Immigrants. Regional status
of these species, in addition to their conservation and breeding status were given in a table. The
problems related to the bird species determined and those of the study region and solution offers
to these problems were discussed.

Keywords: Birds, Doyran Lake, Edirne
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Abstract:

Polycyclic codes are generalization of cyclic codes. In this work, we investigate the structure of
polycyclic codes from a linear algebraic point of view over the ring Fq + qu where

u’ = O,V2 =0 . Using the theoretical results we derive, we obtain some good code parameters

over the field Fq which are presented at the end of the paper.

Keywords: Polycyclic Codes, Cyclic Codes, Invariant Submodule
General area of research: Mathematics
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Abstract:

Biochemical processes in living systems are generated by the reactive oxygen species
including reactive hydroxyl radical, superoxide anion radical hydrogen peroxide and nitric
oxide. Living organisms have built endegounous defence enzymatic systems to protect the
cellular organelles by scavenging the exceeded oxidant species. Under some circumstances,
the scavenge ability of endogenous antioxidant has been decreased to result the imbalance
oxidative stress. Therefore desing and synthesis of new chemicals hold promising potentials
in the development of nutritional supplements for the application as antioxidant agents.

Indole heterocyclic systems are biologically valuable scaffolds that occur in many natural
alkaloids and there has been a significant recent interest in heterocyclic aromatic systems
derived from dimethoxyindoles as well as dimethoxyindole containing heterocyclic
compounds due to their possible biological and pharmacological activities. In our work we
have utilised the Hemetsberger indole synthesis method to produce indole-2-carboxylate
derivatives and Vilsmeier formylation reaction was carried out to activate the 7 position with
the formyl substitution. The activated indoles at 2 and 7 positions have been the basis of the
synthetic targets and a series of reaction with the different thiosemicarbazide compounds
yielded newly synthesised indole thiosemicarbazone systems. The antioxidant profile of novel
compounds has been identified by using ABTS, Cuprac and DPPH assays.

Key words: dimethoxyindole, thiosemicarbazone, antioxidant, Hemetsberger, Vilsmeier Reaction
General area of research: Chemistry
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Abstract:

In this talk, I am going to present a method for computing in the Jacobian group of a nodal curve.
Nodal curves in computational sense are similar to hyperelliptic curves. The Jacobian groups of
these curves have been employed for various applications in computational number theory and

cryptography.

Keywords: Singular Curves, Cryptography
General area of research: Mathematics
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Abstract:

Crowdsourcing is an emerging phenomena based on outsourcing the work to undefined large
network of individuals by means of open call requesting for participation. It has started to gain
much more attention in software engineering research areas, from coding to development by
means of special platforms and applications. It is seen as a good alternative for academia and
industry as a means of software development approach. Crowdsourcing is believed to enhance
efficiency of the projects and reduce their development times and costs. Besides, it is possible to
find a large number of people/community who are willing to work for crowdsourced projects at
any time. Flexible workforce, i.e. the crowd, is a chance for using specialist freelancers. In
crowdsourcing, multiple developers independently work to produce solutions; thus, it is possible
to produce higher quality solutions by developers. Difficult tasks for computers are achieved
successfully by means of human intelligence. On the other hand, there are some drawbacks in
crowdsourcing approach. Collaboration between a large group of workers leads to management
problems. This problem causes waste of time due to the fact that multiple workers create similar
designs for the same works. Besides, some complex software projects require dependencies
between tasks.

This paper focuses on the crowdsourcing concept and research in software engineering from
different aspects. The main objective is to determine the equilibrium points, where both the
crowdsourcing requestor and the crowd desire come together onto a crowdsourcing platform. For
this, both sides need to satisfy from their received profits; either from the gained prize or received
software product. In this paper, we first introduce crowdsourcing concepts in software
engineering and then concentrate on these common equilibrium points and the ways to determine
them.

Keywords: Software development; crowdsourcing; software engineering
General area of research: Software Engineering
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Abstract:

The concept of "Industry 4.0", also known as the fourth industrial revolution, envisages the
digitization of production / service systems in parallel with developments in information and
communication technologies. This transformation results in the efficient integration of different
systems into an integrated one. Industry 4.0 involves the use of linked objects especially in the
field of production. It aims to establish new models ranging from business development to human
resources.

The concept of the Internet of Things ("Internet of Things") defines the platform and its
components for this interaction. On top of this proposed structure, suitable software and hardware
platforms are introduced. These additions enable to collect real-time data and especially
collecting data through sensors. The collected data are used as inputs to data mining applications
to increase process efficiency and hence providing decision support to management.

In industry 4.0, the main goal is to use every available data from different sub-systems to
improve productivity. This approach provides the basis for the concept of smart factories. The
obtained data are automatically analyzed and transformed into efficient business models. It is
essential to design all processes from warehouse management to pricing based on this new point
of view and to develop appropriate business models for each of them.

In this work, we will study the design of the subsystems within the scope of Industry 4.0,
determine business models of these subsystems, and obtain efficiency enhancing solutions with
appropriate decision support systems. The focus will be on the improvement of product design
based on resource utilization and customer satisfaction.

We choose the healthcare industry as the application area. Recent advances in data collection and
digitization of patient data enabled making informed decisions regarding treatment options,
especially for chronic disease patients. The aim of this study is to propose a product design
framework that would consider consumer expectations/requirements and develop a healthcare
product. The decision support framework is based on the popular product design tool, quality
function deployment (QFD). Analytic network process is also used as part of the QFD
methodology to evaluate customer needs and corresponding product technical attributes.

Keywords: Industry 4.0, Internet of Things, Healthcare Industry, Product Design, Quality Function
Deployment

General area of research: Decision Support Systems
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Abstract:

In this study, ¢-lifted polynomial are defined to obtain reversible codes over finite rings. o-lifted
polynomial are not a self-reciprocal or self-revers polynomials but they can generate reversible
codes. Moreover, they have some application to generate reversible DNA codes over rings.

Keywords lifted polynomials, reversible codes
General area of research: Mathematics
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Abstract:

Recently, there has been growing concern about environmental pollution caused by the use of
fossil fuels as energy sources. Moreover the sources of the fossil fuels are expected to last in
decades or a century. Thus alternative energy production methods and sources became necessary.
Generally ruthenium and its complexes are used to catalyze such as the water splitting”
hydrogen production reactions etc’. In this study a new polymeric material with metal complex
were synthesized with poly(2-vinylpyridine) (PVP) and ruthenium. First the PVP was
synthesized by photopolymerization and then Ru-PVP complex prepared with the reaction
showed in scheme below.
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Scheme. Preparation of Ru-PVP complex

Chemical structure of the produced material were confirmed via HNMR and FT-IR analysis.
Thermal characterization of the metal polymer complex were characterized by TGA. Further
characterization was made by SEM- EDX.

Keywords: Hydrogen energy, photopolymerization, metal polymer complex, ruthenium
General area of research: Chemistry
ICFAS2018-ID: 1183
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Abstract:

In the present paper, we consider fractional time differential equations. Discretizations of fractional
differential equations lead to large-scale linear systems or matrix equations, especially whenever more
than one space dimension is considered. The discretization of fractional differential equations typically
involves dense matrices. We project the initial problem onto an extended block Krylov subspace and
get a low-dimentional differential matrix equation. The latter matrix problem is then solved by the
integration methods like Backward Differentiation Formula (BDF) or Rosenbrock. We give some
theoretical results and present some numerical experiments.

Keywords: Extended block Krylov; Low rank approximation; Fractional differential equations
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Abstract:

The aim of this study is to present third and fourth order of accuracy stable difference schemes
for the approximate solutions of hyperbolic multipoint nonlocal boundary value problem (NBVP)
in a Hilbert space H with self-adjoint positive definite operator A.
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Abstract:

The main purpose of our work is to get the answer to the question:

Why the distribution of the income in the population with low earnings is logarithmic-normal?
To present this fact we will use the model of dynamical systems with multiplicative perturbations
related to theory of Markov operators in combination with central limit theorem of
Lapunov-type.

We consider a dynamical systems with multiplicative perturbations. Suppose that we have n
impulses 1, ..., n acting in the order of their indices. These we consider as independent random
variables. Denote by Xn the income made by those impulses. Let us consider a model where the
income’s growth made by the (v + 1)-th impuls is proportional to the strength of this impulse
with index v+1 and to some function f(Xv ) presenting the growth of the income before the ( v +
1)-th

impulse.

To sum up, we will obtain that X, which shows the size of the income of the people who have
low earnings, has has the logarithmico-normal distribution.

The answer for the main question of this work may be given in different ways. The choice of
exactly this method - perturbated dynamical systems - was made on purpose, not only because it
was the first one but also due to the fact that using this method financial mathematics got closer
to arts. Perturbated dynamical systems have a very wide branch of usage. One of them is
financial mathematics, on the other hand, by making a small change in the assumption, we obtain
the application in arts.

Keywords: Perturbated dynamical systems, financial mathematics
General area of research: Mathematics
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Abstract:

With advancing technology, the importance of the world of data has increased. In addition,
another important issue for database management systems is to record the data correctly.
Moreover, it is worthwhile to update and monitor it effectively and regularly after the data is
recorded. Data management system consists of such as data security, data sharing, data
destruction, and data architecture. In this study, a web-based application was developed to collect
and display information about personnel working at Bilecik Seyh Edebali University. In this
application, it was to develop used visual studio environment comprising .Net, C#, JavaScript
programming language and Model-View-Controller (MVC) architecture. The main goal of the
system is to give information on a web platform about the number of academic and
administrative personnel, the number of student, academic works. The proposed system is
integrated with some modules in order to provide correctly data in Higher Education Council
Information System (YOKSIS)such as YOK graduate query, staff information system and student
information system. One of the benefits provided by this system is to collect on-site a single
framework the distributed data in the different units. Besides, the statistics required by university
are provided on the web application. In future works, it is aimed to be used calculations for
academic promotion to provide more statistical data.

Keywords: Web Application, Decision Support Systems, Automation, JavaScript.
General area of research: Engineering
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Abstract:

There are about 160000 academicians at different levels at universities in Turkey. In accordance
with the Turkish laws, academicians are paid additional course fee every month. Manual
calculations required for payment cause a serious loss of work power. Along with the developing
technology, the automations reduces both the loss of work power and the possibility of errors in
calculations. In this study, an Additional Course Fee Management System (AdCoFeeM) was
developed for Bilecik Seyh Edebali University. AdCoFeeM system was developed in two different
applications in Visual Studio environment using C #, JavaScript, .Net languages, one for web
application and the other for console application. The web application allows the academics to
review and approve their monthly additional course calculation results. It also allows
administrators to perform calculation checks and obtain the necessary documents. The console
application realizes calculations taking into account the constraints arising from Higher
Education law and university regulations. This system was developed to integrate with the
student information system and staff information system in order to operate fully automatic. In
the system, all of the course data is taken from the student information system and all of the
personnel data is taken from the staff information system. AdCoFeeM system is started to be used
at Bilecik Seyh Edebali University.It has been observed that this proposed system works
successfully. In future works, it is aimed that AdCoFeeM system can present more documents and
turn it into web application completely.

Keywords: Web Application, Additional Course Calculation, Automation, JavaScript.
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Abstract:

Let R be a commutative ring with 1#0, add let Z(R) be its set of zero-divisors. Over the past

several years, there has been considerable attention in the literature to associating graphs with
commutative rings (and other algebraic structures) and studying the interplay between ring-
theoretic and graph-theoretic properties. In this general talk, we will explore (by examples) some
basic properties of of the classical zero-divisor graph in the sense of Anderson-levingston-Beck.
Recall that the zero-divisor graph of R is the (undirected) graph with vertices

Z(R) =Z(R)\ {0}, and two distinct vertices X and y are adjacent if and only ifxy = 0. If time
allows, we will touch briefly on the two graphs: (1) The annihilator graph of R. The
annihilator graph of R is the (undirected) graph AG(R) with vertices Z(R)" = Z(R)\ {0}, and
two distinct vertices X and Yy are adjacent if and only if ann(Xy) # ann,(x) U ann,(y), where
if aeZ(R), then ann,(a)={d e Rlda=0}.(2) The total graph of R. The total graph of R is
the (undirected) graph TG(R) with all elements of R as vertices, and for distinct X,y € R, the
vertices X and Yy are adjacent if and only if X+YyeZ(R).
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Abstract:

This study reports on synthesis and photodegredation properties of Iron(IT)phthalocyanine
tetrasubstituted with di-tert-butyl groups at the end of non-peripheral Pc substituents. The
Fe(I)Pc was characterized using elemental analysis, FT-IR, mass spectrum, electronic
spectroscopy. The photodegradation quantum yield of the complex was found 1,51x10” in
DMSO.
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Abstract:

In this study Ricci solitons and gradient Ricci solitons in a nearly Kenmotsu manifold are
investigated. After giving preliminaries and some definitions we have proved that in a
nearly Kenmotsu manifold if the metric admits a Ricci soliton then the manifold is an n-
Einstein manifold. In addition to these, we have showed that if a nearly Kenmotsu manifold
admits a compact Ricci soliton, then the manifold is Einstein. Finally we have proved that if
an n-Einstein nearly Kenmotsu manifold admits a gradient Ricci soliton, then the manifold
reduces to an Einstein manifold under certain condition.

Keywords: Ricci solitons, Nearly Kenmotsu Manifolds
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Abstract:

In this presentation, some fixed point results on (k,l)-almost contractions are introduced by using
the setting of (k,I)-almost contractions defined in [1-3].

Keywords: Banach Contraction Principle; Fixed Point; (k,1)-almost contraction; Cone Metric Spaces over
Banach Algebras
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Abstract:

The purpose of the mediation analysis is to investigate the relationship between an
independent and dependent variables. Analysis searches to go beyond the question of whether
an independent variable causes a change in a dependent variable and the question of whether
or not mediator is present. If there is the role of the third variable in the relationship between
two variables, there is a mediator in the model. The model takes the name of the simple
mediation model when there is only one mediator that describes the relationship between the
variables. If there is more than one mediator variable describing the relationship between the
variables, a multiple mediation model is used to explain the relationship between the
variables. In this study it was aimed to examine the factors affecting the self-efficacy via
parallel multiple mediation model and to explain the statistical relationship between the
variables.
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Abstract:

Non-Covalent interactions (NCI) method associated with reduced density gradient (RDQG)
which is basically an analysis of quantum mechanically atomic and molecular interactions has
been developed to make an investigation in periodic solids for hydrogen bonding and non-
local van der Waals interactions as well as non-covalent interactions. NCI in a solid crystal
can be easily visualized with 3D color-mapped demonstration of attractive and repulsive
interactions by helping the zero values of RDG which are so-called as bond/ring critical
points depend on the self-consistent electron density multiplied by sign of second eigenvalue
of Hessian matrix. In this study, the theory has been applied to functional semiconductor
Potassium Fluoroperovskite KCaF3 with orthorhombic lattice structure under density
functional theory (DFT) plus plane wave basis set and ultrasoft pseudopotential. The
investigation results for the strong and weak electron pairing among Ca-F1 and Ca-F2 bonds
of CaF6 polyhedra reveal that why the crystal exist in lower symmetric orthorhombic
structure rather than aristo type cubic one.
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Abstract:

In this study, structural and electronic properties of bulk structure of BN semiconductor in zinc
blende and nanowires in the [001] direction have been examined by using Plane Wave Self
Consistent Field (PWSCF) based on Density Functional Theory. In order to enrich the potential
of doped semiconductor nanowires in electronic and spintronic devices, we implement a
theoretical study of transition metal doped BN nanowires. The electronic properties of BN
semiconductor nanowires with 0.92 nm diameter have been investigated by substituting
separately with Cr and Mn atoms instead of a single boron atom. By substitution of Cr and Mn,
the band structures and density of states (DOS) of nanowires are calculated and shown
comparatively.
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Abstract:

In this work, we have performed first principles calculations to study the structural and electronic
properties of zinc-blende GaN/AIN superlattice heterostructures. The lattice constants, total
energies and averaged electrostatic potentials of GaN/AIN (001) bulk and axial GaN/AIN
nanowire heterostructures have been investigated by using first principles method based on
density functional theory. The nanowire heterostructures have been constructed along the [001]
direction. In addition, the effects of the AIN and GaN layer numbers have been considered on the
atomic structure and electrostatic potential forms in the interface region. The results are given
comparatively for both nanowire and bulk heterostructures.
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