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A New Approach for Sensitive Non-linear
Boundary Value Problems

Meltem Adiyaman

Dokuz Eyliil University, Izmir, Turkey
meltem.evrenosoglu@deu.edu.tr

We propose residual method to approximate Troesch’s problem, which is inherently
unstable two-point boundary value problem, for large values of the sensitivity pa-
rameter A. Application of the Residual method is based on the construction of the
approximate solution using Bézier curves and determination of the unknown control
points by minimizing the residual function. Advantage of the presented method
is avoiding non-linear equations, as far as possible, while determining the control
points. Residual Method is used for approximating to both initial slope and the
exact solution of Troesch’s problem. Numerical results for A = 10,30 and 50 are
compared with theoretical aspects and the results of the other methods. It is seen
that high order accuracy is obtained. Furthermore, we obtain approximate values
for A = 70 and 80 in literature for the first time. Numerical experiments confirm
the effectiveness of the suggested approach.

Keywords. Troesch’s problem, Bernstein polynomials, non-linear differential equations,
continuous linear approximation, Bézier curves, unstable boundary value problems.

This is a joint work with Volkan Oger.
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A Characterization of the Myerson Value
Ayse Mutlu Derya

Abdullah Gl University, Kayseri, Turkey
aysederya@gmail.com

We provide a characterization of the Myerson value with two axioms. Our first axiom
considers a situation where there is a change of the value function at a network g
and at each network containing g. It requires that at such a situation, this change
must be divided equally between all the players in g that has at least one link at
g. Our second axiom is a condition on the value function where the value of each
network is zero. It requires that if the value is zero at each of the possible networks,
then each player must get zero payoff at each network. By changing our first axiom
slightly, we also give a characterization for the position value. A natural comparison
of the two value operators arises by our results.

Keywords. Game theory, networks, Myerson value, position value, characterization,
allocation rules.
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A Brief Introduction to Perfectoid Fields
Buse Firat

Yeditepe University, Istanbul, Turkey
buse.firat@yeditepe.edu.tr

A theorem of Scholze [2], which is an extension of Fontaine-Wintenberger’s work [1],
states that there is a canonical isomorphism between the absolute Galois groups of
a perfectoid field K and the associated tilted perfect field K of characteristic p > 0.
In our talk, which is expository in nature, we shall introduce perfectoid fields after
reviewing the theory of AP F-extensions and Fontaine-Wintenberger theory of fields
of norms.

Keywords. Local fields, APF-extensions, Fontaine-Wintenberger theory of fields of
norms, perfectoid fields.

References

[1] J.-M. Fontaine, J.-P. Wintenberger, Le “corps des normes” de certaines extensions
algébriques de corps locaux, C. R. Acad. Sci. Paris Sér. A Math. 288 (1979), 367-370.

[2] P. Scholze, Perfectoid spaces, Publ. Math. Inst. Hautes Etudes Sci. 116 (2012), 245—
313.
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DRBEM Solution of Transient Stokes Flow in a
Channel with Slip Boundary Condition

Sevin Gumgim

[zmir University of Economics, izmir7 Turkey
sevin.gumgum@ieu.edu.tr

In this study, the effect of linear and nonlinear slip boundary conditions on the
flow of a slow viscous fluid in a channel is investigated numerically. The boundary
integral representation of the transient Stokes equations is given in primitive vari-
ables form. The fundamental solution to the steady Stokes equations is employed
in the boundary element method (BEM) formulation. The time derivative is taken
to the boundary with the dual reciprocity method and approximated by the finite
difference method (FDM) until a steady-state is achieved. It is assumed that the
fluid is capable of slip, with the slip velocity expressed as a funetion of shear rate
at the wall. In the numerical tests, the fluid is initially assumed to be stationary;
at each time step, the velocity boundary conditions along the walls are updated as
the shear forces vary with time.

Keywords. DRBEM, Stokes flow, slip condition, BEM.
This is a joint work with Luiz C. Wrobel.

References
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Blow Up of Solutions to Semilinear
Non-autonomous Wave Equations Under Robin
Boundary Conditions

Jamila Kalantarova

Izmir Institute of Technology, Izmir, Turkey
jamilakalantarova@iyte.edu.tr

We studied the following initial boundary value problem for non-autonomous semi-
linear wave equation with damping and accelerating terms under the Robin bound-
ary condition:

ug +buy = Au+ f(u) + h(z), ze€Q t>0, (1)
ou
$+au:0, redd;, t>0, (2)
u(z,0) = up(x), u(x,0) = up(x), =€ Q, (3)

where 2 C R" is a bounded domain with sufficiently smooth boundary 0f2, a,b
are give numbers, h, ug, u; are given functions, and f(-) is a nonlinear term which
satisfies the following condition

f(s)s —22a+1)F(s) > —dy, Vs €R,

with some o > 0, dy > 0. Here F(s) = [ f(7)dr.

We could find sufficient conditions of blow up in a finite time of solutions to semi-
linear damped wave equations with arbitrary large initial energy. A result on blow
up of solutions with negative initial energy of semilinear equation with accelerating
term is also obtained.

Keywords. Blow up, nonlinear hyperbolic equation, Robin boundary condition.

References
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On Feckly Clean Rings

Handan Kose

Ahi Evran University, Kirgehir, Turkey
handankose@gmail.com

A ring R is feckly clean provided that for any a € R there exists an element e € R
and a full element v € R such that a = e + u, eR(1 —e) C J(R). We prove that
a ring R is feckly clean if and only if for any a € R, there exists an element e € R
such that V(a) C V(e), V(1 —a) C V(1 —e) and eR(1 — e) C J(R), if and only if
for any distinct maximal ideals M and N, there exists an element e € R such that
e€ M,1—e€ N and eR(1 —e) C J(R), if and only if J — Spec(R) is strongly
zero-dimensional, if and only if Max(R) is strongly zero-dimensional and every prime
ideal containing J(R) is contained in a unique maximal ideal.

Keywords. Feckly clean ring, strongly zero-dimensional space.

This is a joint work with Huanyin Chen and Yosum Kurtulmaz.

This work was supported by the Ahi Evran University Scientific Research Projects Coor-
dination Unit. Project Number: FEF.E2.16.007.

References

[1] H. Chen, H. Kose and Y. Kurtulmaz, On feckly clean rings, J. Algebra Appl. 14
(2015), 1-15.

[2] K. Samei, Clean elements in commutative reduced rings, Comm. Algebra 32 (2004),
3479-3486.
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R3’te Iki Modlu Sistemlerin Kararlilig: icin Gerek
ve Yeter Kosullarin Belirlenmesi

Isil Oner

Gebze Teknik Universitesi, Kocaeli, Tiirkiye
ioner@gtu.edu.tr

Anahtarlanmig sistem, sonlu sayida alt sistem ve bu alt sistemlerin yoriingelerinin
birinden digerine gecisini diizenleyen anahtarlama igaretlerinin olusturdugu sistemdir.
Parcal Lineer Sistemler (PLS), anahtarlanmus sistemlerin bir alt simfidir. Tki modlu
pargali lineer sistemler (TPLS) ise parcali lineer sistemlerin bir alt sinifi olup burada
sadece iki alt sistem vardir. Bu tiir sistemler icin en onemli problemlerden biri
kararhilik problemidir. R?’de iki modlu lineer sistemlerin genel asimtotik kararlihg:
icin gerekli ve yeterli kogul Camlibel [1], tarafindan verilmistir. Eldem ve Sahan [2],
R3’te her iki modu da kompleks 6zdegerlere sahip olan IPLS icin ve Eldem ve Oner
3], ise R*te modlardan birinin kompleks 6zdegere digerinin ise reel ozdegerlere
sahip oldugu (1 = pe = p3) IPLS’in genel asimtotik kararhhigi probleminin ¢oziimii
i¢in gerekli ve yeterli kosullar1 belirlediler.

Bu caligmada, R*’te modlardan birinin sadece reel ozdegerlere (uy < s < ps),
digerinin ise kompleks ozdegerlere sahip oldugu IPLS’in genel asimtotik kararlilig
ve yapisi incelenmisgtir. Calismanin sonucunda iPLS, ¢ozuimleri mod degistirenler
ve degistirmeyenler olarak, ve mod degistirenler de sonlu kere ve sonsuz kere mod
degigtirenler olarak simiflandirlmaktadir. Bu simiflandirma vasitasiyla, (i) sonlu kere
mod degistiren ¢oztimlerin genel asimtotik kararli olmasi i¢in gerekli ve yeterli kogul
her iki moda ait reel 6zdegerlerin negatif olmasi, (ii) sonsuz kere mod degistiren
¢oziimlerin genel asimtotik kararli olmasi igin gerekli ve yeterli kosul ise her iki
moda ait reel 6zdegerlerin negatif olmasi ve yakinsama oraninin birden kii¢iik olmas,
oldugu gosterilmektedir.

Anahtar Kelimeler. ki modlu parcali sistemler, kararlilik, baglama sabiti.

Bu ¢aligma Vasfi Eldem ile ortak yapilmigtir.

Kaynaklar

[1] M.K. Camlibel, W.P.M.H. Heemels and J.M. Schumacher, Stability and controllabil-
ity of planar bimodal complementarity systems, 42th IEEE Conference on Decision
and Control Hawaii, USA, 9-12 Dec. 2003, 1651-1656.

[2] V. Eldem and G. Sahan, Structure and stability of bimodal systems in R3: Part
1., An International Journal of Applied and Computational Mathematics 13 (2014),
206-229.

[3] V. Eldem and I. Oner, A note on the stability of bimodal systems in R with discon-
tinuous vector fields, International Journal of Control 88 (2015), 729-744.
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Simple Singular Irreducible Plane Sextics
Aysegiil Ozgiiner Akyol

Abdullah Gl University, Kayseri, Turkey
aysegul.akyol@agu.edu.tr

Consider complex plane projective sextic curves with simple singularities. From the
topological point of view, classification of such curves is a wide area and are handled
by so many researchers. In my studies with Degtyarev [1] I also touched some parts
of this classification. In this talk I will give a brief summary of this classification
and open parts and also I will give the idea behind the proof.

Keywords. Plane sextic, K3-surfaces, simple singularity.

This is a joint work with Alex Degtyarev.

References

[1] A. Akyol and A. Degtyarev, Geography of irreducible plane sextics, Proc. London
Math. Soc. 111 (2015), 1307-1337.
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Traveling Wave Solutions of Degenerate Coupled
Multi-KdV Equation

Asli Pekcan

Hacettepe University, Ankara, Turkey
aslipekcan@hacettepe.edu.tr

Traveling wave solutions of degenerate three-coupled and four-coupled KdV equa-
tions are studied. Due to symmetry reduction these equations reduce to one ODE;,
(f)? = P,(f) where P,(f) is a polynomial function of f of degree n = ¢ + 2, where
¢ < 3 in this work. Here ¢ is the number of coupled fields. There is no known
method to solve such ordinary differential equations when £ < 3. For this purpose,
we introduce a method which uses the Chebyshev’s Theorem to solve the reduced
equation. We find several solutions some of which may correspond to solitary waves.

Keywords. Traveling wave solution, degenerate KdV system, Chebyshev’s theorem, al-
ternative method.

This is a joint work with Metin Giirses.

References

[1] M. Giirses and A. Pekcan, Traveling wave solutions of the degenerate coupled
Korteweg-de Vries equation, J. of Math. Phys. (2014), 55:091501.

[2] M. Antonowicz and A. P. Fordy, Coupled KdV equations with multi-Hamiltonian
structures, Physica D 28 (1987), 345-357.

[3] M. P. Tchebichef, L’intégration des différentielles irrationnelles, J. Math Pures Appl.
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Dynamical Properties of the Predator-Prey
Sytem with Beddington DeAngelis Type
Functional Response

Neslihan Nesliye Pelen

Ondokuz Mayis University, Samsun, Turkey
nesliyeaykir@gmail.com

We consider two dimensional predator-prey system with Beddington-DeAngelis type-
functional response. The main problem for this study is to find the necessary and
sufficient conditions for the periodic solution of the considered system on the time
scale case. Additionally, global attractivity of the system also investigated and some
important results were found for the continuous case. This study is mainly based
on continuation theorem in coincidence degree theory and semi-group theory.

Keywords. Non-autonomous predator-prey systems, periodic solution, globally attrac-
tive solution, time scales calculus.

This is a joint work with Ayse Feza Gilivenilir and Billur Kaymakgalan.

References

[1] J. Cui and Y. Takeuchi, Permanence, extinction and periodic solution of predator-
prey system with Beddington-DeAngelis functional response, J. Math. Anal. Appl.
173 (2006), 1082-1100.

[2] M.Fan and Y. Kuang, Dynamics of a nonautonomous predator-prey system with the
Beddington-DeAngelis functional response, J. Math. Anal. Appl. 295 (2004) 15-39.
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g-Solitons
Burcu Silindir Yantir

Dokuz Eyliil University, Izmir, Turkey
burcu.silindir@deu.edu.tr

In the literature, the concept of solitons arises mainly in the field of nonlinear partial
differential equations and mathematical physics. In this work, we investigate the
existence of multisoliton solutions in the light of Hirota direct method. For this
purpose, we present briefly the behaviour of solitons on differential and difference
equations. We analyze the integrability of ¢-difference equations and introduce the
notion of g-solitons. Moreover, we constitute a unifying framework that comprises
various g¢-difference type of soliton equations such as g-difference Toda equation.
Finally, we conjecture the nonexistence of other unifying approaches to study inte-
grable equations on quantum numbers or on any time scales via Hirota perturbation.

Keywords. Integrability, ¢g-solitons, g-difference Toda equation, Hirota direct method.

References

[1] B. Silindir, Soliton solutions of ¢g-Toda lattice by Hirota direct method, Advances in
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On Convexity Structures in Quasi-Metric Setting
Filiz Yildiz

Hacettepe University, Ankara, Turkey
yfiliz@hacettepe.edu.tr

Convexity structures were nearly exclusively investigated in metric spaces. The
paper of Izadi [1] is an exception, since it developes its theory in Ty-quasi-metric
spaces [2] of hyperbolic type.

Following that, in this work the convexity structures in the sense of Takahashi [3]
are investigated in Ty-quasi-metric spaces and we show that many results about
convexity structures in metric spaces can be suitably generalized to Ty-quasi-metric
spaces.

Keywords. Quasi-metric, convexity, asymmetric norm.

This is a joint work with Hans-Peter A. Kiinzi.

References
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Deformation Classification of Skew Configurations
of Lines on Real del Pezzo Surfaces

R. Arzu Zabun

Gaziantep University, Gaziantep, Turkey
arzuzabun@gmail.com

In this talk we shall classify (up to deformation) typical configurations of 6 (7) points
in real projective plane, and then we describe the corresponding deformation classes
of configurations of skew lines on Real del Pezzo surfaces via the Anti-canonical
correspondence.

Keywords. Planar configurations, real del Pezzo surfaces, configurations of lines on del
Pezzo surfaces of degree 2 and 3, anti-canonical models.
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Essential Self-Adjointness of Schrodinger
Operators on Metric Graphs

Setenay Akduman

Dokuz Eyliil University, Izmir, Turkey
setenayakduman@gmail.com

The main object of this research is to study Schrodinger operators on infinite quan-
tum graphs. A quantum graph is a graph each edge of which is endowed with
a length parameter and a Schrodinger operator on the edge. At the same time
each vertex carries certain boundary conditions. As a result, certain self-adjoint
Schrodinger-type operator is defined on the space Lo onthe graph. Spectral theory
of such operator attracts a considerable attention over the last decade.

Keywords. Schrodinger operator, quantum graphs, metric graphs.
This is a joint work with Alexander Pankov.

References
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Deriving the Time-Dependent Fundamental
Solution for the Equilibrium Equations in
Piezoelectric Media

Meltem Altunkaynak

Dokuz Eyliil University, Izmir, Turkey
meltem.topcuoglu@deu.edu.tr

The linear deformation theory of piezoelectric solids have three-dimensional stress
equations of motion, quasi static approximation of Maxwell’s field equations and
constitutive relations. In this paper, we obtain the time-dependent fundamental
solution. The system of equations governing the vibrations of piezoelectric media is
written in the form of the first order symmetric hyperbolic system. Time-dependent
fundamental solution of the system is derived using Fourier transform, power series
expansion and Paley-Wiener theorem. Some computational examples confirm the
robustness of the method to produce the images of the components of the funda-
mental solution of the given system.

Keywords. Piezoelectric solids, time-dependent fundamental solution.
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Mesafeli Fibonacci Sayilar1 Uzerine
Esin Ceylan

Gaziosmanpaga Universitesi, Tokat, Tiirkiye
esncyln@gmail.com

indirgeme iligkisine sahip diziler bir¢ok bilim alaninda genig yer tutmaktadir. Bun-
lardan Fibonacci, Lucas, Pell sayilar1 ve bunlarin genellegtirmeleri ilk akla gelenler-
den bazilaridir. Bu tip diziler i¢in en 6nemli ¢aligma alanlarindan biri indirgeme
iligkisine ihtiya¢ duyulmadan dizinin istenilen terimlerinin elde edilebilmesidir. Bu
sunumda ilk olarak Er [1] ve Kalman [2] tarafindan verilen metotlar incelenecek-
tir. Daha sonra bu yontemler [3] de tanimi verilen mesafeli Fibonacci sayilarina
uygulanacaktir.

Anahtar Kelimeler. Indirgeme iligkisi, mesafeli Fibonacci sayilar, matris metodu.

Bu calisgma Adem Sahin ile ortak yapilmistir.
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Lefschetz Fibrations and Monodromy
Substitutions

Adalet Cengel

Middle East Technical University, Ankara, Turkey
adalet@metu.edu.tr

The theory of Lefschetz fibrations is an important tool to understand the topology
of 4-manifolds in view of combinatorial aspect. More precisely, Lefschetz fibrations
build a bridge between symplectic 4-manifolds and factorizations in mapping class
groups. I will first introduce genus-g Lefschetz fibrations over S? and their mon-
odromies. Then I will show some results about Lefschetz fibrations via monodromy
substitutions.

Keywords. Lefschetz fibration, mapping class group.
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A Four Manifold with no Real Projective
Structure

Hatice Coban

Middle East Technical University, Ankara, Turkey
e1713950@metu.edu.tr

In the beginning of the talk, we will give the definition of the real projective structure
with developing map and holonomy. Then by using the similar techniques of [1],
we will show that the real projective four space connected sum with itself does not
admit a real projective structure.

Keywords. Real projective structure, developing map, holonomy.
This is a joint work with Yildiray Ozan.
References
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Generalized Polynomial Identities with
Automorphisms

Miinevver Piar Eroglu

Dokuz Eyliil University, Izmir, Turkey
mpinar.eroglu@deu.edu.tr

The set T' = {G(s)s |s € S} has been studied in the literature by examining
appropriate conditions on 7', where S is a suitable subset of a prime ring R and GG
is an additive map defined on R. One studies the size of T' by estimating Cr(7T") =
{z € R| [z,t] =0V t € T}, the centralizer of T"in R. If T"is large, it would be
expected that Cg(T) = Z(R), the center of R. As an extension of the results in the
literature, we investigate the centralizer of the set T = {G(uw)u |u € f(R)} where
G is a generalized skew derivation of R. In particular, we determine the structure
of the ring and the form of the generalized skew derivations involved in an identity
on multilinear polynomials by using the GPI-theory.

Keywords. Prime ring, generalized skew derivation, automorphism, multilinear polyno-
mial, centralizer, GPI.
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Diframes: A Generalization of Ditopological
Spaces

Esra Korkmaz

Hacettepe University, Ankara, Turkey
esrakaratas@hacettepe.edu.tr

Frames are complete lattices which satisfy the infinite distributivity law. Locales,
the dual of category of frames, were defined as generalized topological spaces and
many topological results and properties were extended to these generalized spaces
[3]. Then the concept of biframe was introduced as a generalization of bitopological
spaces by Banaschewski, Briimmer and Hardie [1]. Ditopological spaces were defined
by L.M. Brown as an extension of the work of R. Ertiirk on the representation of
lattice-valued topologies by bitopologies [2]. The aim of this talk is to discuss the
motivation behind the study of diframes.

Keywords. Frame, locale, coframe, rather below relation.

This is a joint work with Riza Ertiirk.
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Genel Fonksiyonel Etkili Ekolojik Modeller icin
Standart Olmayan Yaklasimlar

Nihal Ozdogan

Siileyman Demirel Universitesi, Isparta, Tiirkiye
nihalozdogan@sdu.edu.tr

Bir organizmanin sayisi, dagilimi ve cevresi ile iligkisini aciklamak i¢in determinis-
tik ve stokastik modellerin kurulmasi ve bu modellerin nitelik-nicelik bakimindan
aragtirilmasi son yillarda oldukca fazla caligilan konular olup, av-avcir modelleri de
bunlar arasimnda onemli bir role sahiptir. Bazi nadir modellerde bulunan ve fonk-
siyonel etkili olarak adlandirilan modeller, biyolojik kontrol paradoksuna sahiptir.
Fonksiyonel etki birim zamanda avci tarafindan avlanmis av oranini tamimlar. Bu
fonksiyonlar av’a bagh fonsiyonlardir.

Bu calismada, av lineer biiytimeye ve avci lojistik biiyiimeye sahip oldugu durumdaki
genel fonksiyonel etkili av-aver sistemlerinin ¢oziimlerinin davraniginda ve kararlilik
analizinde standart olmayan sonlu fark yontemi kullanilmigtir. Bu yontemin kul-
lanilmasi ile, pozitif ¢oztimlerin ve denge moktalarinin kararliliginin incelenmesi icin
baz1 prosediirler geligtirilmigtir.

Anahtar Kelimeler. Fonksiyonel etkili modeller, av-avci modelleri, standart olmayan
sonlu fark metodu.

Bu caligma Mevliide Yakit Ongun ile ortak yapilmigtir.

Kaynaklar

[1] D.T. Dimitrov and H.V. Kojouharov, Nonstandard finite-difference methods for
predator-prey models with general functional response, Mathematics and Computers
in Simulation 78 (2008), 1-11.

[2] C.S. Holling, The functional response of predators to prey density and its role in
mimicry and population regulation, Memoirs of the Entomological Society of Canada
97 (1965), 5-60.

[3] R.E. Mickens, Nonstandard Finite Difference Models of Differential Equations, World
Scientific Pub Co Inc., Singapore 1994.

Dokuz Eyliil Universitesi, Ozdere, Izmir, 27-29 Mayis 2016



II1. Kadin Matematikgiler Dernegi Caligtay1 26

(24+1)-Boyutlu Boussinesq Su Denklemi igin
Karmasik ve Hiperbolik Yapilar Uzerine

Figen Ozpmar

Afyon Kocatepe Universitesi, Afyonkarahisar, Tiirkiye
fozpinar@aku.edu.tr

Bu caligmada, (241)-boyutlu Boussinesq su denklemine modifiye e(~*€)-acilim fonk-
siyon metodunu uyguladik. Ustel fonksiyon, karmasgik fonksiyon ve rasyonel fonksi-
yon ¢oziimleri gibi baz1 yeni analitik ¢oziimler elde ettik. Wolfram Mathematica 9
programimi kullanarak tiim analitik ¢6ztimlerin (2+41)-boyutlu Boussinesq su denk-
lemini sagladigin1 gézlemledik. Daha sonra, aym bilgisayar programini kullanarak
bu makaledeki tiim analitik ¢oziimler icin iki ve li¢ boyutlu yiizeyler inga ettik.

Anahtar Kelimeler. Modifiye e(=¢)_acilim” fonksiyon metodu, (2+1)-boyutlu
Boussinesq su denklemi, karmasik hiperbolik fonksiyon ¢6ziimii, iistel fonksiyon ¢6ziimii.

Bu calisma Haci Mehmet Bagkonusg ve Hasan Bulut ile ortak yapilmistir.
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Zero-Dimensional Spaces Homeomophic to Their
Hyperspace F,,(X)

Sahika Sahan

Missouri University of Science and Technology, Rolla, MO, USA
ssxx40mst . edu

In 1972 Marjanovi¢, showed that there are exactly nine different zero-dimensional
compact metric spaces X which are homeomorphic to their hyperspace 2% which
denotes the set of all non-empty, closed subsets of X. In this study we look at this
subject from a different perspective and show that there exists uncountably many
zero-dimensional compact metric spaces homeomorphic to £, (X ) which denotes the
hyperspace of nonempty subsets of X with at most n elements. As a tool we will
use the Cantor-Bendixson rank of a zero-dimensional compact metric space.

Keywords. Cantor-Bendixson rank, zero-dimensional spaces, Cartesian products.

This is a joint work with Wlodzimierz J. Charatonik.
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Oscillation Results for Certain Types of Nonlinear
Equations via Picone-Type Inequalities

Sinem Sahiner

Izmir University, Izmir, Turkey
sinem.uremen@izmir.edu.tr

In this study, a short review of studies on Picone-type inequalities and Sturm com-
parison theorems in the literature are considered. Motivated by these studies Picone-
type inequalities for a pair of nonlinear elliptic type equations with damping terms
are established. Sturm comparison theorems based on the Picone-type inequalities
are also given as an oscillation result.

Keywords. Picone-type inequality, Sturm comparison theorems, elliptic equations, oscil-
lation results.

This is a joint work with Aydin Tiryaki and Emine Misirh.
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Perfect Discrete Morse Functions on the
Connected Sums

Hanife Varh

Middle East Technical University, Ankara, Turkey
hisal@metu.edu.tr

In the 1990s Robin Forman [1] developed the discrete Morse theory as a discrete
version of smooth Morse theory that turned out to be an efficient method for the
study of topology of the discrete objects. In this talk, we will give a brief intro-
duction to discrete Morse theory and show how one can compose and decompose
perfect discrete Morse functions on the connected sum of closed oriented triangu-
lated manifolds.

Keywords. Perfect discrete Morse function, discrete vector field, connected sum.

This is a joint work with Neza Mramor Kosta and Mehmetcik Pamuk [2].
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Properties of Nonoscillatory Solutions of
Four-Dimensional Time-Scale Systems

Giilsah Yeni

Missouri University of Science and Technology, Rolla, MO, USA
gyq3f@mst.edu

There has been an increasing potential in studying the theory of time scales in
order to harmonize the continuous and discrete cases. In this study, we classify
nonoscillatory solutions of four-dimensional time-scale systems of first order dynamic
equations on time scales.

Keywords. Oscillation, time scale, dynamic equations, difference equations, systems.

This is a joint work with Elvan Akin.
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A New Note on Factored Fourier Series
Sebnem Yildiz

Ahi Evran University, Kirgehir, Turkey
sebnemyildiz@ahievran.edu.tr

Bor proved a main theorem [1] dealing with on absolute Riesz summability of Fourier
series. In this paper, we have generalized this theorem to the |A, p, |, summability
factors of Fourier series by using matrix transformations. Some new and known
results are also obtained.

Keywords. Summability methods, absolute matrix summability, Fourier series, infinite
series, Holder inequality, Minkowski inequality.

This is a joint work with Hikmet Seyhan Ozarslan.
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On the Lie-Trotter and Strang Splitting Methods
for Rosenau-Burgers Equation

Fatma Ziirnaci

Dokuz Eyliil University, Izmir, Turkey
ffatmazurnaci@gmail.com

In the present work we study operator splitting methods to analyse the nonlinear
Rosenau-Burgers equation. The equation is splitted as an unbounded linear part
and a bounded nonlinear part and then operator splitting methods of Lie-Trotter
and Strang type is applied to the equation. The local error-bounds are obtained
using the approach based on the differential theory of operators in Banach space and
the error terms of one and two dimensional numerical quadratures via Lie commu-
tator bounds. The global error estimates are obtained via Lady Windermere’s fan
argument. Finally, to confirm the expected convergence order, a numerical example
is studied.

Keywords. Operator splitting, convergence analysis, Rosenau-Burgers equation.

This is a joint work with Muaz Seydaoglu.
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Incomplete Gauss Sums
Emek Demirci Akarsu

Recep Tayyip Erdogan University, Rize, Turkey
emek.akarsu@erdogan.edu.tr

It is well known that the classical Gauss sum, normalized by the square-root number
of terms, takes only finitely many values. If one restricts the range of summation to
a sub interval, a much richer structure emerges. We prove limit laws for the value
distribution of such incomplete Gauss sums (both long and short relative to the
complete sums). The limit distributions are given by the distribution of a certain
family of periodic functions for long case and by the distribution of theta sums for
short incomplete Gauss sums.

I also present a random process generated by the incomplete Gauss sums.
Keywords. Gauss sums, limit theorems, random process.

The first part of this presentation is a joint work with Jens Marklof.
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Harary Cizgelerinin Komsu Biitiinliik Degeri
Ferhan Nihan Altundag

Celal Bayar Universitesi, Manisa, Tiirkiye
ferhannihan@gmail.com

Bir ag, iletim hatlar1 ile birbirine baglh merkezlerden olugur. Bu merkezler arasindaki
baglantilarin kesilmesi, bazi merkezlerin hasara ugramasi, agdaki yazilim hatalari,
donanim arizalar1 ag tlizerinden alinacak hizmetin uzun siire kesintiye ugramasina
sebep olur. Bu durum aglarin zedelenebilirligi veya giivenlik agig1 olarak adlandirilir.
Zedelenebilirlik, agda bir tahrip oldugunda agin gostermis oldugu direncin o6l¢iist ile
ifade edilmekle birlikte agin kararliligi olarak da bilinir, Aglar; merkezleri ¢izgenin
tepeleri, merkezler arasindaki baglantilar da cizgenin ayritlar olacak sekilde gizgeler
ile modellenebilir. Aglarin zedelenebilirlik degerlerini arastirabilmek icin ¢izge teo-
risinde cesitli zedelenebilirlik parametreleri tamimlanmigtir. Bu parametrelerden
en temeli baglantililik degeridir. Yani, agin baglantisiz hale gelmesi i¢in atilmasi
gereken minimum sayidaki merkez sayisidir. Ag tasarimcilar: ve ag analistleri bir
ag1 tasarlarken daha giivenilir veya daha az giivenlik agigina sahip olan bir ag tasar-
lamak istedikleri icin baglantililik degerinin. miimkiin olan maksimum degerde ol-
masini, buna kargin tasarlayacaklar1 agin maliyetinin de diigiik olmasi igin ayrit
sayisinin mimkiin olan minimum degerde olmasini isterler. Sonucta kararli bir ag
tasarlamak icin agin maliyeti ile dayanikliliginin dengede olmasi beklenir. m ve n
pozitif tamsayilar: icin n> m + 1-olmak iizere n tepeli ve m-baglantili olan H,,,,
Harary cizgeleri minimum ayrit sayisi ile maksimum baglantililik degerine sahip
gizgeler olarak bu kararlihigi gostermektedir. Harary cizgeleri bu kararliliklar: ile
bircok zedelenebilirlik parametresinin konusu olmuslardir.

Ozel olarak, giivenlik sistemlerinde veya casus aglarda bozulmus veya iglevini yi-
tirmig bir tepenin komsusu da ayni sekilde iglevsiz hale gelecektir diigtincesi ile komsu
zedelenebilirlik parametreleri de belirlenmigtir. Bu parametrelerden biri olan komsu
biitiinliik degeri; bir G ¢izgesi igin, herhangi bir tepe subversion stratejisi S ve G /.S
cizgesindeki en biiyiik baglantili bileseninin tepe sayisi ¢(G/S) olmak tizere;

NI = SIQHX}?G)HS’ +¢(G/S)}

olarak tanimlanmigtir .

Bu ¢aligmada minimum ayrit ile maksimum baglantililik degerine sahip olan Harary
¢izgesinin her bir durumu i¢in komsgu biitiinliik degerleri belirlenmistir.

Anahtar Kelimeler. Zedelenebilirlik, biitiinliik degeri, komsu biitiinliik degeri, Harary
gizgeleri.

Bu galigma Goksen Bacak Turan ile ortak yapilmigtir.

Dokuz Eyliil Universitesi, Ozdere, Izmir, 27-29 Mayis 2016



III. Kadin Matematikgiler Dernegi Caligtay1 35

Applications of Legendre-Bernstein Basis
Transformations

Semra Avsar

Dokuz Eyliil University, Izmir, Turkey
semra.avsar@hotmail.com

Legendre-Bernstein basis transformations have been used for degree elevation, degree
reduction and least square purposes in curves and surfaces design [1, 2]. Analogously,
we construct the basis transformation matrices between g-Bernstein and ¢-Legendre
polynomials [3] on [0, 1], when the parameter ¢ # 0. We discuss the relations between
degree elevation and transformation matrices. Furthermore, we give a determinant
characterization of ¢-Legendre polynomials.

Keywords. ¢-Legendre basis, Bernstein basis, basis transformations, degree elevation,
g-Bernstein basis.

This is a joint work with Halil Orug.
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Some Fixed Point Theorems in D*-Metric Spaces
Elif Aydin

Ondokuz Mayis University, Samsun, Turkey
elifaydin@omu.edu.tr

In 1963, Gahler introduced the notion of a 2-metric space and he claimed that 2-
metric space is a generalization of an ordinary metric space. He mentioned in a
work that d(z,y, z) geometrically represents the area of a triangle x,y,z € X as
its vertices. Then, in 1984, Dhage in Ph.D. thesis [1] identified condition (d2) as a
weakness in Gahler’s theory of a 2-metric space and he introduced the concept of a
D-metric space. In 2006, Mustafa and Sims [2] introduced the notion of G-metric
space as a weakness of (d3) condition in D-metric space. Then, in 2007, Sedghi et.
al. [3] introduced the notion of D*-metric space.

In this work, we show some new fixed point theorems in such D*-metric spaces.
Keywords. Fixed point theorem, D*-metric space.

This is a joint work with Servet Kiitiikgii.
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The Planar Motion Group and the Centrodes

Derya Bayril Aykut

Dokuz Eyliil University, Izmir, Turkey
deryabayril@gmail.com

There is a great number of works which are examining the centrodes in the planar
motion group. The most of these studies deal with the classical aspects of the planar
kinematics but in this speech the relation between the Lie algebra, se(2), and the
pole points (or pole curves, or the centrodes) in SE(2) are discussed in a modern
way.

Keywords. Kinematics, Lie group, planar motion group.

This is a joint work with Ilhan Karakilic.
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ki Yol Grafin Direkt Carpiminin Yerel Baglantih
Boyama Sayisi

Canan Ciftci

Ege Universitesi, Izmir, Tiirkiye
canan.ciftci@ege.edu.tr

Graf boyama graf teoride kullanilan olduk¢a onemli bir kavramdir ve literatiirde
birgok farkli boyama ¢esidi vardir. Literatiirdekilere ek olarak, bir G' grafinin yerel
baglantili boyamasi tanimlanmigtir. Bu boyama, k(u,v) > i kogulunu saglayan
komsu olmayan u ve v tepelerini ¢ rengi ile boyamak igin gerekli olan minimum
renk sayisi olarak tammlanir ve y;.(G) ile gosterilir, burada x(u,v), u ile v te-
peleri arasindaki i¢ten ayrik yollarin maksimum sayisidir. Bu calismada, n ve m yol
graflarin tepe sayilar1 olmak tizere iki yol grafin direkt ¢arpiminin, P, x P, grafinin,
yerel baglantili boyama sayisi belirlenmistir.

Anahtar Kelimeler. Graf boyama, yerel baglantih boyama sayisi, igten ayrik yollar,
direkt carpim.

Bu calisma Pinar Diindar ile ortak yapilmistir.
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Multiple Positive Solutions for Functional
Dynamic Equations on Time Scales

Arzu Denk Oguz

Ege University, Izmir, Turkey
arzu.denk@hotmail.com

This paper is concerned with the existence of multiple positive solutions for func-
tional dynamic equations with multi-point boundary conditions on time scales by
using fixed point theorems in a cone. As an application, we also give an example to
demonstrate our results.

Keywords. Positive solutions, fixed point theorems, functional dynamic equation, time
scales.

This is a joint work with Fatma Serap Topal.
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RBF Solution of ConVFeftive Heat Transfer MHD
ow

Merve Gilrbiz

Middle East Technical University, Ankara, Turkey
€1606910@metu.edu.tr

In this study, steady convection flow of a viscous, incompressible and electrically
conducting fluid is considered in a lid-driven cavity under the effect of a uniform
horizontally applied magnetic field. The cavity is heated from the below and the
top wall is kept cooled while the other walls are adiabatic.. The governing equa-
tions are obtained from the Navier-Stokes equations of fluid dynamics including
buoyancy and Lorentz force terms and the energy equation including Joule heating
and viscous dissipation terms. These coupled equations are solved iteratively in
terms of velocity components, stream function, vorticity, pressure and temperature
by using Radial basis function (RBF) approximation. Particular solution which
is approximated by RBF to satisfy both differential equation and boundary con-
ditions becomes the solution of the differential equation. The unknown boundary
conditions for pressure and vorticity are obtained from the momentum equations
and vorticity definition, respectively. The unknown vorticity boundary conditions
are obtained by discretizing stream function equation using finite difference which
includes also interior stream function values, whereas pressure boundary conditions
are derived by using coordinate matrix for space derivatives and finite difference
scheme for pressure gradients. The numerical results are obtained for Hartmann
number (M) values‘in the range (0 — 80) and Grashof number (Gr) is taken up to
10* (10 < Gr <10%) for fixed Reynolds number (Re) values of 50 and 100. Tt is
found that an increase in Gr moves the central vortex of the flow trough the center
of the cavity emphasizing the movement of the top lid. Re increases the circulation
of the fluid through out the cavity. Heat is also circulated between the adiabatic
walls when Gr or Re increases. The effect of increasing magnetic field intensity is
the boundary layer formation close to the moving lid for the flow and isotherms.
The solution is obtained in a considerably low computational cost through the use
of radial basis functions in the approximation.
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The parabolic Lame equation system is considered in the paper. The main problem
is an initial value problem for this system. The constraction of the fundamental
solution of initial value problem for this system is one of the result of this paper. The
constraction of the fundamental solution is based on the theory of the generalized
functions, parabolic differential equations and functional analysis technique [1, 2, 3].
The formula for the generalized and classical solutions of the initial value problem
are obtained by the fundamental solution of the parabolic equation system.

Keywords. Parabolic lame equation, generalized solution, classical solution.
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The present numerical study is conducted to investigate the two dimensional, steady;,
laminar, incompressible, buoyant convection nanofluid flow in a semi-annulus enclo-
sure with a sinusoidal heated inner wall under the effect of a nodal magnetic source
located just below the inner wall. The governing equations which are consistent with
the principles of ferrohydrodynamics (FHD) and magnetohydrodynamics (MHD) are
discretized by using the dual reciprocity boundary element method which uses the
fundamental solution of Laplace’s equation to transform the given differential equa-
tions into boundary integrals through the radial basis approximation. To see the
effect of both FHD and MHD on the flow field and heat transfer enhancement, the
numerical simulations are carried out for several values of related physical parame-
ters such as Rayleigh, Hartmann and magnetic numbers. The well-known retarding
effect of increasing Hartmann number on velocity and the convection-dominated
heat transfer phenomena at high Rayleigh numbers are observed from the obtained
numerical results.
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Herhangi bir sebeple bir iletisim aginin bazi merkezlerinin veya baglantilarinin bi-
rinde yada bir grubunda olusacak bozulmalara karsi iletisim aginin dayanma gii-
ciiniin Ol¢limiine zedelenebilirlik (vulnerability) denir [1], [3]. Literatiirde birgok
zedelenebilirlik parametresi geligtirilmigtir. Bunlardan bazilarr baglantililik (con-
nectivity), biitiinliik (integrity), komsgu biitiinliik (neigbour integrity), kopma dere-
cesi (rupture degree), komsgu kopma derecesi (neighour rupture degree) ve komsu
ayrit kopma derecesi (edge neigbour rupture degree) dir. Bir G grafinin komsu
ayrit kopma derecesi, S bir ayrit-kesim stratejisi;, G — S grafindaki bilegen sayisi
w(G — S) ve en biiyiik baglantili bilegenin tepe sayisi m(G — S) olmak iizere,
ENR(G) = max{w(G — S) — |S| —m(G - S) : S C E(G),w(G —S) > 1} dir
2].

Bir G grafinin her bir ayritinin iizerine yeni bir tepe ekleyerek ve G' grafinin bitisik
ayritlar: tizerinde bulunan bu yeni tepe ciftlerini bir ayrit ile birlestirerek elde edilen
grafa G grafinin middle grafi denir ve M (G) ile gosterilir (Nihei, 2001).

Bu ¢aligmada 6zel graflarin middle graflari incelenerek literatiirde yeni tanimlanmig
olan zedelenebilirlik paramatrelerinden biri olan komsu ayrit kopma derecesi hesap-
lanmagtir.

Anahtar Kelimeler. Zedelenebilirlik, middle graf, komsu ayrit kopma derecesi.

Bu caligma Saadet Eskiizmirliler ve Refet Polat ile ortak yapilmigtir.
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In this work, we present a unified scheme for ¢-difference equations by the frame of
g-Hirota-Miwa equation. We analyze the notion of ¢-solitons under the reductions
for g-Hirota-Miwa equation such as g-difference KdV equation and ¢-difference Sine-
Gordon equation.

Keywords. Integrability, Hirota direct method, g-solitons, g-difference KdV equation,
g-difference Sine-Gordon equation.
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In this paper, we introduce the notion of multiplier of a hyper BCI- algebra, and
discuss some properties of hyper BCI-algebras. Also we introduced notion of hyper
isotone and we hyper normal ideal of multipliers on hyper BCl-algebras.

Keywords. Hyper BCl-algebra, multiplier, Fizy(H ), isotone, hyper normal ideal.
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In this study, we investigate the fully developed, steady, laminar flow of biomagnetic
fluid (blood) in a long channel with square cross-section under the effect of a point
magnetic source. The magnetic field is generated by a thin wire, carrying electric
current, placed below the bottom and parallel to the axis-of the channel. Being a
fully developed flow we solve the problem on the cross-section of the channel and
in this case the wire takes role of a point magnetic source. The vertical walls of
the channel are adiabatic where the top wall is heated and the bottom wall is kept
cold. The temperature difference between the walls causes heat transfer within the
fluid by the displacement of the fluid particles on the transverse plane. The flow is
also affected by a force resulting from the magnetization of the fluid. The governing
equations are the coupled Navier-Stokes and energy equations in terms of veloc-
ity, pressure and the temperature of the fluid arising from the mass, momentum
and energy conservation laws. We use Dual Reciprocity Boundary Element Method
(DRBEM) by taking all the terms other than Laplacian as inhomogeneity and trans-
form the partial differential equations into the boundary integral equations by using
fundamental solution of the Laplace equation. We discretize only the boundary by
using constant elements and take sufficient number of internal points for computing
the unknowns. The numerical results are given in terms of streamlines, isotherms,
velocity and pressure contours, and axial velocity level curves for increasing values
of Magnetic number (Mn) and Rayleigh number (Ra). An increase in Mn causes an
increase in the magnitude of the flow velocities and the axial velocity shows a flat-
tening near the magnetic source. Pressure increases extending through the channel
starting from the magnetic source. Isotherms show the cooling of the channel with
high Mn only leaving a thin hot layer near the top heated wall. As Ra increases
viscous effect is reduced leaving its place to convection in the channel. Thus, the
flow is symmetrically separated into vortices emanating from the magnetic source
moving through the center of the cavity. Again, heated fluid concentrates near the
top wall for large values of Ra.
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In this study, we consider existence of positive solutions for boundary value problems
of fractional differential equations. Our analysis is based on a monotone iterative
technique. As an application, an example is given to demonstrate our main result.

Keywords. Boundary value problem, fractional differential equation, positive solution.
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In a linear regression model with proxy variables, the iterative Stein-rule estimator
(ISRE) of the disturbance variance is obtained by taking the Stein-rule (SR) esti-
mator of the parameters in the estimator of the disturbance variance. The aim of
this paper is to analyse the variance of the ISRE of the disturbance variance and
also to compare this variance with the usual variance of the disturbance variance in
proxy model by taking the differences.

Keywords. Stein-rule estimator, iterative stein-rule‘estimator, proxy variable.
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