MATEMATIK ANABILIM DALI

YUKSEK LiSANS PROGRAMI

ZORUNLU DERSLER
KOD DERSIN ADI DERSi VEREN OGRETIM T U K E
UYESI
MT-5059 Proje Yazimi ve Akademik Sunum Teknikleri Dog. Dr. Can AKTAS 3 0 7,5
MT-5062 Proje Yazimi ve Akademik Sunum Teknikleri Dog. Dr. Can AKTAS 3 0 7,5
FBE Seminer Ilgili Ogretim Uyeleri 0 2 7,5
FBE Uzmanlik Alan Dersi Ilgili Ogretim Uyeleri 8 0 30
SECMELI DERSLER
GUZ YARIYILI
KOD DERSIN ADI DERSi VEREN OGRETIM UYESi T | UJ|K E
. Prof. Dr. Neset AYDIN
MT 5003 | Soyut Cebir I Dr. Ogr. Uyesi Didem Yesil SUNGUR 0 3] 73
. Prof. Dr. Neset AYDIN
MT 5005 | Halka Teorisi Dr. Ogr. Uyesi Didem Yesil SUNGUR | > | @ | 3 | 79
< . Prof. Dr. Neset AYDIN
MT 5007 Degismeli Olmayan Halkalar I Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
. . Prof. Dr. Neset AYDIN
MT 5009 | Kategori Teori Dr. Ogr. Uyesi Didem Yesil SUNGUR | > | @ | 3 | 79
. Prof. Dr. Neset AYDIN
MT 5011 Cebirden Se¢me Konular I Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
MT 5015 Ileri Topoloji [ Prof. Dr. Erdal EKICI 3 0 3 7,5
MT 5017 Fuzzy Topolojik Uzaylar I Prof. Dr. Erdal EKICI 3 0 3 7,5
MT 5019 Diferansiyel Geometri I Dr. Ogr. Uyesi Cetin CAMCI 3 0 3 7,5
MT 5021 Yari-Riemann Geometri Dr. Ogr. Uyesi Cetin CAMCI 3 0 3 7,5
MT 5023 Matematiksel Istatistik I Prof. Dr. Bilgehan GUVEN 3 0 3 7,5
MT 5025 Regresyon Analizi Prof. Dr. Bilgehan GUVEN 3 0 3 7,5
MT 5029 Kombinatorik I Dr. Ogr. Uyesi Sena OZEN 3 0 3 7,5
MT 5035 Diferansiyel Denklemler I Dog. Dr. Can AKTAS 3 0 3 7,5
MT 5039 ileri Diferansiyel Denklemler I Dr. Ogr. Uyesi Ismail DEMIR 3 0 3 7,5
MT 5041 Adi Diferansiyel Denklemlerin Sayisal Céziimleri I Dr. Ogr. Uyesi Ismail DEMIR 3 0 3 7,5
MT 5043 Dinamik Sistemler I Prof. Dr. Hiisnii BAYSAL 3 0 3 7,5
.. Prof. Dr. Neset AYDIN
MT 5045 Yar1 Grup Teorisi Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
MT 5049 Bulanik Kiimeler ve Uygulamalari Dr. Opr. Uyesi Serdar ENGINOGLU 3 0 3 7,5
MT 5053 Bilimsel Hesaplama I Dog. Dr. Can AKTAS 3 0 3 7,5
MT 5055 Fonksiyonel Analizde Segme Konular I Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
MT 5057 Mantik ve Uygulamalari Dr. Opr. Uyesi Serdar ENGINOGLU 3 0 3 7,5
MT 5061 Metrik Uzaylar ve Topoloji I Prof. Dr. Erdal EKICI 3 0 3 7,5
MT-5063 Topolojik Gruplar I Dr. Ogr. Uyesi Ayse Nur TUNC 3 0 3 7,5
MT-5065 Oyun Teorisi Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
MT-5067 Reel Analiz Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
MT-5069 Tensorler ve Uygulamalari Dog. Dr. Can AKTAS 3 0 3 7,5




BAHAR YARIYILI

KOD DERSIN ADI DERSi VEREN OGRETIM UYESI T|U| K E
. Prof. Dr. Neset AYDIN
MT 5004 | Soyut Cebir II Dr. Oar. Uyesi Didem Yesil SUNGUR | > | O | 3 | 79
. . Prof. Dr. Neset AYDIN
MT 5006 | Modiil Teorisi Dr. Ogr. Uyesi Didem Yesil SUNGUR | > | @ | 3 | 79
< . Prof. Dr. Neset AYDIN
MT 5008 Degismeli Olmayan Halkalar II Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
. - Prof. Dr. Neset AYDIN
MT 5010 Cebirsel Say1 Teorisi Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
. Prof. Dr. Neset AYDIN
MT 5012 Cebirden Se¢me Konular 1T Dr. Ogr. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
MT 5016 ileri Topoloji 11 Prof. Dr. Erdal EKICI 3 0 3 7,5
MT 5018 Fuzzy Topolojik Uzaylar I Prof. Dr. Erdal EKICI 3 0 3 7,5
MT 5020 Diferensiyal Geometri I1 Dr. Ogr. Uyesi Cetin CAMCI 3 0 3 7,5
MT 5022 Yari-Riemann Manifoldlar Dr. Ogr. Uyesi Cetin CAMCI 3 0 3 7,5
MT 5024 Matematiksel Istatistik I Prof. Dr. Bilgehan GUVEN 3 0 3 7,5
MT 5026 Varyans Analizi Prof. Dr. Bilgehan GUVEN 3 0 3 7,5
MT 5030 Kombinatorik 1T Dr. Ogr. Uyesi Sena OZEN 3 0 3 7,5
MT 5036 Diferansiyel Denklemler 11 Dog. Dr. Can AKTAS 3 0 3 7,5
MT 5040 ileri Diferansiyel Denklemler IT Dr. Ogr. Uyesi Ismail DEMIR 3 0 3 7,5
MT 5042 Adi Diferansiyel Denklemlerin Sayisal Coziimleri 11 Dr. Ogr. Uyesi Ismail DEMIR 3 0 3 7,5
MT 5044 Dinamik Sistemler II Prof. Dr. Hiisnii BAYSAL 3 0 3 7,5
MT 5048 Bulanik Mantik ve Uygulamalari Dr. Ogr. Uyesi Serdar ENGINOGLU 3 0 3 7,5
MT 5050 Aralik Analizi ve Uygulamalari Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
MT 5052 Lineer ve Lineer Olmayan Operatérler Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
MT 5054 Esnek Kiimeler ve Uygulamalar Dr. Opr. Uyesi Serdar ENGINOGLU 3 0 3 7,5
MT 5058 Bilimsel Hesaplama II Prof. Dr. Hiisnii BAYSAL 3 0 3 7,5
MT 5060 Fonksiyonel Analizde Se¢me Konular IT Dr. Ogr. Uyesi Aykut OR 3 0 3 7,5
. . Prof. Dr. Neset AYDIN
MT 5064 Yarigrup Yapilari ve Takdimleri Dr. Oar. Uyesi Didem Yesil SUNGUR 3 0 3 7,5
MT 5066 Metrik Uzaylar ve Topoloji II Prof. Dr. Erdal EKICI 3 0 3 7,5
MT-5068 Topolojik Gruplar II Dr. Ogr. Uyesi Ayse Nur TUNC 3 0 3 7,5
DERS ICERIKLERI

MT 5003 Soyut Cebir I: Gruplar ve altgruplar, Normal altgruplar, Grup Homomorfizmalari,
Halkalar ve alt halkalar, Idealler, Halkalarda Izomorfizma Teoremleri.

MT 5003 Abstract Algebra 1I: Groups and subgroups, Normal subgroups, Group
Homomorphism, Rings and subrings, Ideals, Isomorphism Theorems.

MT 5004 Sovut Cebir II: Serbest Abelian Gruplar, Sonlu Uretilmis Gruplar, Krull-Schmidt
Teoremi, Sylow teoremleri, Nilpotent ve Solvable Gruplar.

MT 5004 Abstract Algebra II: Free Abelian Groups, Finitely Generated Groups, The Krull-
Schmidt Theorem, The Sylow Theorems, Nilpotent and solvable Groups.

MT 5005 Halka Teorisi : Endomorfizmlerin indirgenemez Halkalar1 ve Vektdr Uzaylari,
Jacobson Yogunluk Teoremi, Alt uzaylar ve DCC yogun halkalar, Jacobson Radikali.

MT 5005 Ring Theory: Irreducible rings of endomorphisms and vector spaces, Jacobson
Density Theorem, Subspaces and DCC dense rings, Jacobson Radical.

MT 5006 Modiil Teorisi: Modiiller ve Alt Modiiller, Homomorfizmler Grubu, Projektif ve
injektif Modiiller, Serbest Modiiller, Tensor Carpimlari.




MT 5006 Module Theory: Modules and submodules, Homomorphism groups, Pojective and
injective modules, Free Modules, Tensor products.

MT 5007 Degismeli Olmayan Halkalar I: Indirgenemez Modiiller, Schur's Lemma, Bir
halkanin radikali, Artinian Halkalar, Yogunluk Teoremi.

MT 5007 Noncommutative Rings I: Irreducible Modules, Schur's Lemma, The Radical of a
Ring, Artinian Ring, The Density Theorem.

MT 5008 Degismeli Olmayan Halkalar 11: Yari-basit Halkalar, Wedderburn- Artin Teoremi
ve Uygulamalari, Baz1 6zel halkalar.

MT 5008 Noncommutative Rings II: Semi-Simple Rings, Wedderburn- Artin Theorem and
its applications, Some special Rings.

MT 5009 Kategori Teorisi : Kategoriler, Carpim ve Kocarpimlar, Serbest Objeler.

MT 5009 Category Theory: Categories, Products, Coproducts, Free Objects.

MT 5010 Cebirsel Say1 Teorisi: Bir cebirsel say! cisminin tamsayilar halkasi, Integral
tabanlar, norm ve trace, Diskriminant, Indirgenemezlerin faktorizasyonu, Euclidean Bolgesi,
Dedekind Bolgesi,ideallerin asal faktorizasyonu, Minkowski Teoremi, smif grubu.

MT 5010 Algebraic Number Theory : Ring of integers of an algebraic number field,
Integral bases, Norms and traces, The discriminant, Factorization into irreducibles, Euclidean
domains, Dedekind domains, Prime factorization of ideals, Minkowski's theorem, Class-

group.

MT 5011 Cebirden Secme Konular I: Lisansiistii 6grencinin uzmanlik alani ile ilgili glincel
ve gelismekte olan konular islenecektir.

MT 5011 Selected Subjects from Algebra I : Special and current topics will be given for
master students.

MT 5012 Cebirden Secme Konular II: Lisansiistii 6grencinin uzmanlik alam ile ilgili
giincel ve gelismekte olan konular islenecektir.

MT 5012 Selected Subjects from Algebra II: Special and current topics will be given for
master students.

MT 5015 ileri Topoloji I: Metrik uzay ornekleri, metrik uzaylarda ayirma aksiyomlart,
metrik uzaylarda yakinsama, stireklilik , metrik topoloji, topolojik uzaylar, taban, alt taban, ic,
dis, sinir, kapanig, yigilma noktalari, komsuluklar sistemi, komsuluklar tabani, siirekli
fonksiyonlar ac¢ik ve kapali doniisiimler, homeomorfizma, alt uzaylar, ¢arpim uzaylari, bolim
uzaylari, ayirma aksiyomlari, Urysohn’s Lemma and Tietze genisleme teoremi, I.sayilabilir
uzaylar, I1. sayilabilir uzaylar, ayrilabilir uzaylar.

MT 5015 Advanced Topology I: Metric spaces, seperation axioms in metric spaces,
convergence in metric spaces, continuity, metric topology, topological spaces, base and
subbase of a topology, interior, boundary and closure points, systems of neighbourhoods, base
of neighbourhoods, continuous functions, open and closed functions,homeomorphism,




subspaces, product spaces, seperation axioms, Urysohn's lemma and Tietze extension
theorem, I. countable spaces, I1. countable spaces, seperable spaces.

MT 5016 ileri Topoloji II: Aglar, aglarda yakinsama, ultra aglar, stizgecler, ultra siizgecler,
siizgeclerde yakinsama, slizge¢ tabanlari, aglarin iliskileri, siizgeclerin iligkileri, dizisel
kompaktlik, sayilabilir kompaktlik, yerel kompakt uzaylar, pseudo kompaktlik, kompakt
hausdorff uzaylar, tamamen baglantisiz uzaylar, yerel baglantili uzaylar, yol baglantil
uzaylar.

MT 5016 Advanced topology II: Nets, convergent nets, ultra nets, filters, ultra filters,
convergent filters, base of filters, connections between nets and filters, sequentialy compact
spaces, countable compactness, locally compact spaces, pseudo compact spaces, compact
hausdorft spaces, totally disconnected spaces, locally connected spaces, path-connected
spaces

MT 5017 Fuzzy Topolojik Uzaylar I: Fuzzy kiimeleri, fuzzy nokta kavrami, fuzzy topolojik
uzay, fuzzy topolojik uzaylarda komsuluklar sistemi, fuzzy topoloji tabani, fuzzy alt uzaylari,
fuzzy siireklilik, cesitli fuzzy kiime sinflari, Fuzzy agik ve kapali fonksiyonlar.

MT 5017 Fuzzy Topological Spaces I : Fuzzy sets, fuzzy point, fuzzy topological spaces,
fuzzy subspaces, fuzzy neighbourhoods, bases of fuzzy topology, fuzzy subspaces, fuzzy
continuity, various classes of Fuzzy sets, fuzzy open and fuzzy closed functions.

MT 5018 Fuzzy Topolojik Uzaylar II: Fuzzy carpim uzaylari, Fuzzy topolojik uzaylarda
yakinsama, fuzzy dizileri ve yakinsamasi, fuzzy ayirma aksiyomlar, fuzzy baglantili uzaylar,
fuzzy kompakt uzaylar.

MT 5018 Fuzzy Topological Spaces 1I: Fuzzy product spaces, Fuzzy convergence and fuzzy
sequences, fuzzy separation axioms, fuzzy connected spaces, fuzzy compact spaces.

MT 5019 Diferansivel Geometri I: Hiperylizeyler ve tanimi, Bazi1 6zel hiperyiizeyler,
Hiperyiizeyler {izerinde tanjant vektorleri ve vektor alanlari, Yiizeyler iizerinde baglantilar ve
paralel Gtelemeler, Formlar ve kotanjant uzaylar, Sekil operatorii ve Gauss doniisiimii,
Yizeylerin egrilikleri, E*3 de bir yiizeyin iizerindeki egrilerin egrilikleri ve egri ylizey
catilary, Gauss'un egregium teoremi

MT 5019 Differantial Geometry I: Definiton of hypersurfaces, Some special hypersurfaces,
Tangent vectors and vector areas on hypersurfaces, Parallel transforms and connections on
surfaces, Forms and cotangent spaces, Shape operator and Gauss mapping, Curvature of
surfaces, Curvatures of curves on surfaces and curve surface roots in E*3, Gauss egregium
theorem

MT 5020 Diferansiyvel Geometri II: E”n de hiper yiizey tanim1 ve 6rnekler, Yiizey iizerinde
egrinin egrilikleri, Egri yiizey catilary, Yiizeylerin Gauss ve Ortalama egriligi, Yiizeylerin
Euler sayilari, Gauss-Boret teoremi ve uygulamalari, Yiizeyler {izerinde varvasyon hesabi,
Euler Lagrange denklemi ve uygulamalari.

MT 5020 Differential Geometry II: The Definition Hyper Surface in E”n and its examples,
Curvature of the curve on the Surface, Frame of the curve on the surface, The Gauss and
mean curvature of the surfaces, Euler numbers, Gauss- Bonet theorem and its applications,
Variation on the surfaces, Euler- Lagrange equation and its applications.




MT 5021 Yan-Riemann Geometri I:Diferansiyellenebilir Manifoldlar, Diferansiyellenebilir
Yapilar, Teget vektor alanlar1 ve tiirev doniisiimleri, Tanjant ve Kotanjant vektorler, Flow ve
I-parametreli gruplar, Lie tiirevi, Baglantilar, Paralel kaymalar, jeodezik egriler, egrilik
tensorii, Riemannian ve Ricci egrilikleri, Konformal doniisiimler, Izometriler.

MT 5021 Semi-Riemann Geometry I: Differantiable Manifolds, differantiable structures,
Tangent vektor fields and transformation of Deriative, Tangent and Cotangent vektors, Flow
and 1-parameter groups, Lie Deriative, connections, Parallel Displacement, Geodesic curves,
Curvature tensor, Riemannian and Ricci curvature, Conformal transformations, Isometries.

MT 5022 Yarn-Riemann Manifoldlar: Euclid uzayinda egriler,Frenet vektorleri,Frenet
catilar1 ve egrinin egrilikleri.Baz1 6zel egriler.Yari-Riemann Manifoldlar ve Lorentz
manifoldlari.Lorentz manifoldlar1 iizerinde zamanst ve wuzayimsit egrilerin Frenet
vektorleri.Null egriler.Null egri tizerinde Cartan catilar1 ve egrilikleri.Bazi 6zel egriler.

MT 5022 Semi-Riemann Manifolds: Curves in Euclid space,Frenet vectors, Frenet frame
and curvatures of curves.Some special curves.Semi-Riemann manifolds and Lorentz
manifolds.Frenet vectors of timelike and spacelike curves on Lorentz manifolds.Null
curves.Cartan frame and curvature on null curves.Some special curves.

MT 5023 Matematiksel istatistik I : Olasilik uzaylari, Olasilik Olgiisii, Kosullu olasilik,
Bagimsiz olaylar, Rastgele degiskenler ve dagilimlari, Beklenen degerler ve momentler,
Karakteristik Fonksiyonlar, Rastgele vektorler, Tek ve cok boyutlu doniisiimler, Baz1 6zel
stirekli ve kesikli dagilimlar

MT 5023 Mathematical Statistics I: Probability spaces, Probability measure, Conditional
probability, independent events, Random variables and their distributions, expected values
and moments, Characteristic functions, Random vectors, single and multi-dimensional
transformations, Some special continuous and discreet distributions

MT 5024 Matematiksel Istatistik II: Ornek ve yigin kavramlari, Nokta tahminleri, Aralik
tahminleri, Hipotez testleri

MT 5024 Mathematical Statistics II: Sample and population concepts, Point estimations,
Interval estimations, Hypothesis testing

MT 5025 Regresyon Analizi: Basit dogrusal regresyon analizi, En kiiciik kareler tahmin
metodu, Parametrelere iliskin giliven araliklar1 ve hipotez testleri, Matris gosterimleri, Coklu
dogrusal regresyon analizi, Genel lineer hipotez testleri

MT 5025 Regression Analysis: Simple linear regression analysis, Least Squares Estimation
Method (LSE), Hypothesis testing and confidence intervals for parameters included in model,
Matrix forms, Multiple linear regression analysis, Testing general linear hypoteses

MT 5026 Varyans Analizi: En kiiciik kareler tahmin yontemi, Tek yonlii ANOVA, ki Yonlii
ANOVA, i¢ ice gecmis smiflandirma, Giliven araliklar1 ve hipotez testleri, Yeniden
parametrelendirme

MT 5026 Analysis of Variance: Least squares estimating method, One-Way ANOVA, Two-
Way ANOVA, Nested classification, Confidence intervals and hypothesis testing,
Overparametrization




MT 5029 Kombinatorik I: Sayma teknikleri, Sonlu objelerin irdelenmesi, Jenere
fonksiyonlar, Oz yineleme bagmtilari, Basit ve lineer Ozyineleme bagintilari, Euler ve
Hamilton yollari, Paley ve Hamming graflar, Blok dizaynlar, Hadamard dizaynlar, Simetrik
dizaynlar, Tiiretilmis ve Artik dizaynlar.

MT 5029 Combinatorics I: Counting methods, Discrete objects, Generating functions,
Recursive relation, Basic and linear recursive relations, Euler and Hamiltonian paths, Paley
graphs and Hamming graphs, Block designs, Hadamard designs, Symmetric designs, Derived
and residual designs.

MT 5030 Kombinatorik II: Yar1 simetrik dizaynlar, Baglantilik matrisi, Steiner ¢l
sistemler, Ortogonal Latin kareler, Son derece diizenli graflar ve Bose-Mesner Cebiri, Kodlar
ve dizaynlar, Kombinatorik dizaynlar, Birlesik semalar, Latisler ve Mdbius inversiyon.

MT 5030 Combinatorics II : Semi-symmetric designs, Incidence matrices, Steiner triple
systems, Ortogonal Latin squares, Strongly regular graphs, Bose-Mesner algebra, Codes and
designs, Combinatorial designs, Association schemes, Lattices and Md&bius inversion.

MT 5035 Diferansivel Denklemler I: Lineer diferansiyel denklem sistemleri, Diferansiyel
denklem sistemlerinin 6z vektorler yardimiyla c¢oziimleri, Diferansiyel denklemlerin seri
cozlimleri, Bazi 06zel tip diferansiyel denklemler ve ¢0ziim yontemleri, Diferansiyel
denklemlerin niimerik ¢oztimleri.

MT 5035 Differential Equation I : Systems of linear differential equations, Solutions of
differential equations using eigenvectors, Series solutions of differential equations, Some
special types of differential equations and solution methods, Numerical solutions of
differential equations.

MT 5036 Diferansiyel Denklemler II : Birinci mertebeden kismi diferansiyel denklemler,
Ikinci mertebeden sabit katsayili kismi diferansiyel denklemler, Ikinci mertebeden hemen
hemen lineer kismi diferansiyel denklemler (Eliptik, parabolik ve hiperbolik tip diferansiyel
denklemler), Ikinci mertebeden degisken katsayili kismi diferansiyel denklemler, kismi
diferansiyel denklemlerin bazi uygulamalari

MT 5036 Differential Equations II : First Order Partial Differential Equations, Second order
partial differential equations with constant coefficients, Second order almost linear partial
differential equations(Elliptic, parabolic and hyperbolic type differential equations), Second
order variable coefficient partial differential equations, some applications of partial
differential equations.

MT 5039 ileri Diferansivel Denklemler I : Baslangi¢c Deger Problemleri: Coziimlerin Varlik
ve Tekligi, Coziimlerin Devamliligi, Coziimlerin Baslangic Degerlere Olan Siirekli
Bagimliliklar1 , Dogrusal Sistemler: Sabit ve Degisken Katsayili Dogrusal ve Dogrusal
Olmayan Sistemler, Sabit ve Peryodik Katsayili Sistem Coziimlerinin Yapisi, Yiiksek
Mertebeden Dogrusal Diferansiyel Denklemler, Sturmian Teorisi

MT 5039 Advanced Differential Equations I: Initial Value Problem: Existence and
Uniqueness of Solutions; Continuation of Solutions; Continuous and Differential Dependence
of Solutions. Linear Systems: Linear Homogeneous And Nonhomogeneous Systems with
Constant and Variable Coefficients; Structure of Solutions of Systems with Constant and
Periodic Coefficients; Higher Order Linear Differential Equations; Sturmian Theory,




MT 5040 ileri Diferansiyel Denklemler II : Lineer Sistemler, Stabilite Teorisi, Varlik ve
Teklik Temel Theoremi, Dinamik Sistemlerin Lokal Teorisi,Stable Manifold Teoremi,
Hartman- Grobman Teoremi

MT 5040 Advanced Differential Equations Il Linear Systems, Stability Thoery, The
Fundamental Existence and Uniqueness Theorem, Local Theory of Dynamical Systems, The
Stable Manifold Theorem, The Hartman-Grobman Theorem

MT 5041 Adi Diferansivel Denklemlerin Sayisal Coziimleri I : Bazi 6nemli matematiksel
teorinin tekrar: Interpolasyon Teorisi, Sonlu Fark Denklemleri ve Adi Diferansiyel
Denklemlerin Baslangic Deger Problemlerinin Bazi Temel Ozellikleri, Lineer Cokadimli
Metotlar ve Tahmin-Diizelt Metotlari,

MT 5041 Numerical Solutions of Ordinary Differential Equations I: Review of some
important mathematical theory: Interpolation theory, Basic Properties of Initial Value
Problems for Ordinary Differential and Finite Difference Equations, Reminding of linear
multistep methods and the Fix-point method for estimating.

MT 5042 Adi Diferansivel Denklemlerin Savisal Coziimleri II: Bir Adimli Metotlar,
Runge-Kutta Metodu: Tutarlilik Kavramlari, Kesinlik Mertebesi, Stabilite, Yakinsama,
Yakmsama Orani ve Metotlarin Pratik Yorumlanmasi, Siki Problemler, iki Noktali Sinir
Deger Problemleri.

MT 5042 Numerical Solutions of Ordinary Differential Equations II: One Step Methods,
Runge-Kutta Methods: The Concepts of Consistency, Order of Accuracy, Stability,
Convergence, The Rate of Convergence and The Practical Implementation of The Methods,
Stiff Problems, Two Point Boundary Value Problems

MT 5043 Dinamik Sistemler I: Lineer diferansiyel denklemler ve sistemler, Lineer olmayan
diferansiyel denklemlerin kritik noktalar1 ve yoriingeleri, Integral egrileri, Lineer olmayan
sistemlerin ¢oziimleri, Otonom sistemlerin ¢oziimleri, bir sistemin tekil noktalar1

MT 5043 Dynamic Systems I: Linear differential equations and systems, critical points and
trajectories of nonlinear differential equations, Integral curves, Solutions of nonlinear
systems, Solution of an autonomous systems, Singular points of a system.

MT 5044 Dinamik Sistemler II: Lineer olmayan sistemlerin tekil noktalari, lineer olmayan
sistemlerin kararliligi, yarisan tiirler, av-avcr problemleri, Liapunov yontemi, Lorenz
denklemleri

MT 5044 Dynamic Systems II: Singular points of nonlinear systems, Stability of nonlinear
systems, Competing species, predator-prey equations, Liapunov’s metots, Lorenz attractors.

MT 5045 Yari Grup Teorisi: Yarigruplar, Alt yarigruplar ve direkt carpimlar,
Homomorfizmalar ve doniisiimler, Yarilatisler, Idealler ve Rees Kongruans, Serbest
yarrigruplar, Yarigrup takdimleri, 2- iiretegli yarigruplara gomme.

MT 5045 Semigroup Theory: Semigroups, Subsemigroups and direct products,
Homomorphisms and transformations, Semilattices, Ideals and Rees congruences, Free
semigroups, Presentations of semigroups, Embeddings into 2- generator semigroups.




MT 5048 Bulamik Mantik ve Uygulamalan :Aralik Matematigi, Bulanik Kiimeler, Bulanik
Bagintilar, Bulanik Sayilar, Klasik Mantik, Cok-Degerli Mantik, Bulanik Mantik, Yaklasik
Cikarim, Bulanik Karar Verme ve Uygulamalari, Bulanik Kontrol ve Uygulamalar1

MT 5048 Fuzzy lLogic and Its Applications: Interval Mathematics, Fuzzy Sets, Fuzzy
Relations, Fuzzy Numbers, Classical Logic, Many-Valued Logic, Fuzzy Logic, Approximate
Reasoning, Fuzzy Decision-Making and Its Applications, Fuzzy Control and Its Applications

MT 5049 Bulamik Kiimeler ve Uygulamalar :Fonksiyon Temelli Kiimeler, Bulanik
Kiimeler, Bulanik Bagintilar, Bulanik Kiime Islemleri, Bulanik Sayilar, Bulanik Karar Verme
Uygulamalari

MT 5049 Fuzzy Sets and Their Applications: Function-Based Sets, Fuzzy Sets, Fuzzy
Relations, Operations of Fuzzy Sets, Fuzzy Numbers, Fuzzy Decision-Making Applications

MT 5050 Arahk Analizi ve Uygulamalari: Aralik Sayilari, Temel Aritmetik Islemler,
Aralilarin Swralanmasi, Aralik Vektorleri, Aralik Fonksiyonlari, Aralik Matrisleri, Temel
Teorem ve Uygulamalari, Aralik Dizisi

MT 5050 Interval Analysis and Its Applicaitons: Interval Numbers and Interval aritmetic
order relations for interval, Interval Vectors, Interval Functions, The Fundamental Theorem
and its applications, Interval sequences.

MT 5052 Lineer ve Lineer Olmayan Operatorler: Operator teorisinin temel terimleri,
Smirli lineer operatdr uzayi, ters operatorler, kompakt lineer operatorler, Hilbert uzayinda
kompakt hilbert-adjoint operatorler, lineer olmayan operatdrlerin Freshe ve Gato tiirevi.

MT 5052 Linear and Nonlinear Operators: The basic terms of operator theory, bounded
operator linear space, compact linear operators, compact Hilbert-adjoint operators in Hilbert
space, Freshe and Gato derivative of nonlinear operators.

MT 5053 Bilimsel Hesaplama I: Maple ifadeleri s6z dizimi, Diferansiyel denklemlerin
Maple yardimiyla ¢oziilmesi,Dongiiler, Kontrol yapilar1 ve prosediirler, Tensor, Fizik ve
Geometri paketleri, Baslangic ve siir deger problemleri, Bilimsel hesaplama uygulamalar1 ve
simiilasyon

MT 5053 Scientific Computation I: Maple expressions syntax, Solution of differential
equations with using Maple, Loops, control structures and procedures, Tensors, Physics and
Geometry packages, Initial and boundary value problems, Scientific computing applications
and simulation

MT 5054 Esnek Kiimeler ve Uvgulamalari :Esnek Kiimeler, Bulanik Esnek Kiimeler,
Bulanik Parametreli Esnek Kiimeler, Bulanik Parametreli Bulanik Esnek Kiimeler, Bulanik
Parametreli Bulanik Esnek Matrisler, Esnek Karar Verme Uygulamalari

MT 5054 Soft Sets and Their Applications: Soft Sets, Fuzzy Soft Sets, Fuzzy
Parameterized Soft Sets, Fuzzy Parameterized Fuzzy Soft Sets, Fuzzy Parameterized Fuzzy
Soft Matrices, Soft Decision-Making Applications




MT 5055 Fonksivonel Analizde Secme Konular I: Metrik Uzaylar. Normlu Uzaylar.
Banach Uzaylari. Dual Uzay, Bidual Yansimali Uzaylar, Fonksiyonel Analizin Temel
Teoremleri

MT 5055 Selected Topics in Functional Analysis I: Metric Spaces, Normed Spaces, Banach
Spaces, Dual Spaces, Bidual Reflexive Spaces, Basic Theorems of Functional Analysis

MT 5057 Mantik_ve Uygulamalan: Mantigim Konu ve Yontemi, Onermeler, Dediiktif
Mantik, Dogruluk Fonksiyonu Mantigi, Niceleme Mantigi, Formel Cikarim Yontemi,
Aksiyomatik Yontem, Agac Yontemi, Mantik Uygulamalari

MT 5057 Logic and Its Applications: Logic, Prepositions, Deductive Logic, Logic of Truth
Function, Quantifiers in Logic, Formal Reasoning Method, Axiomatic Method, Tree Method,
Logic Applications

MT 5058 Bilimsel Hesaplama II: Mathematica programi hakkinda genel bilgi, Lineer Cebir
problemlerinin ¢oziimii, Diferansiyel denklemlerin Mathematica yardimiyla ¢oziilmesi, 2 ve 3
boyutlu grafik ¢izimi, Dongiiler, Kontrol yapilar1 ve prosediirler, Baslangic ve sinir deger
problemlerinin modellenmesi

MT 5058 Scientific Computation II: General information about Mathematica, Solutions of
Linear Algebra, Solution of differential equations with using Mathematica, 2D and 3D
ploting, Loops, control structures and procedures, Initial and boundary value problems
modeling

MT-5059 Proje Yazzimi ve Akademik Sunum Teknikleri : Bilimsel arastirma siireci ve
yontemleri, bilimsel proje hazirlik asamalar1 ve hedeflerin belirlenmesi, proje igeriginin
olusturulmasi, etik kurul izni alinmasi, proje yonetimi ve ekip olusturma, proje sonuglarmin
yayginlastirilmasi ve patent, orjinal arastirma makalesi ve derleme makale yazilmasi, dogru
kaynak goOsterimi, tez yazimi, rapor yazimi, akademik asirmacilik/etik/intihal/agik erigim,
hakemlik, powerpoint sunum / poster hazirlama, 6zge¢mis, bagsvuru ve motivasyon mektubu
hazirlama.

MT-5059 Project Writing and Academic Presentation SKkills: Scientific Search, Scientific
Project Preparation Steps, Project Content, Project Management, Patent, Original research
paper and review paper, Midterm: Project Writing (first draft), Citation, Thesis Writing,
Scientific Report Writing,  Ethics/ Plagiarism /Open Access, Referee, Powerpoint
Presentation/ Poster Presentation, Curriculum Vitae, Application and Motivation letter

MT 5060 Fonksiyonel Analizde Secme Konular II: I¢ Carpim Uzaylari, Hilbert Uzaylar1. I¢
Carpim ve Hilbert Uzaylarinda Dikeylik. Dikey ve Birim Dikey Kiimeler. Tam Birim Dikey
Kiimeler ve Diziler. Hilbert Uzaylar1 Uzerinde Fonksiyoneller. Hilbert Eslek Operator.
Hilbert Uzaylar1 Uzerinde Bazi Déniisiimler. Zayif ve Zayif* Topolojiler. Zayif ve Zayif*
Topolojilerinde Yakinsama Kompakt ve Zayif Kompakt Operatorler

MT 5060 Selected Topics in Functional Analysis II: Inner Product Spaces, Hilbert Spaces.
Orthogonality On Inner Product Spaces and Hilbert Spaces. Orthogonal and Orthonormal
Sets. Complete Orthonormal Sets and Sequences. Functionals On Hilbert Spaces. Hilbert




Adjoint Operator. Some Operators On Hilbert Spaces. The Weak Topology and The Weak*
Topology. Convergency On The Weak Topology and The Weak* Topology. Compact and
Weak Compact Operators

MT-5061 Metrik Uzaylar ve Topoloji I: Metrik uzaylar, ¢esitli metrik uzaylar, agik yuvar,
kapalt yuvar, acgik kiime, kapali kiime, metrik uzaylarda i¢, dis, kapanis, yigilma ve sinir
noktalar, alt metrik uzaylar, metrik topoloji, denk metrikler, bir kiimenin capi, kiimeler
arasindaki uzaklik, metrik uzaylarda siireklilik.

MT-5061 Metric Spaces and Topology I: Metric spaces, various metric spaces, open sphere,
closed sphere, open set, closed set, interior, exterior, closure and frontier points in the metric
spaces, sub-metric-spaces, metric topology, equivalent metrics, diameter of a set, distance
between sets, continuity in metric spaces..

MT-5062 Proje Yazzimi ve Akademik Sunum Teknikleri : Bilimsel arastirma siireci ve
yontemleri, bilimsel proje hazirlik asamalar1 ve hedeflerin belirlenmesi, proje igeriginin
olusturulmasi, etik kurul izni alinmasi, proje yonetimi ve ekip olusturma, proje sonuglarmin
yayginlastirilmas: ve patent, orjinal arastirma makalesi ve derleme makale yazilmasi, dogru
kaynak goOsterimi, tez yazimi, rapor yazimi, akademik asirmacilik/etik/intihal/agik erisim,
hakemlik, powerpoint sunum / poster hazirlama, 6zge¢mis, bagsvuru ve motivasyon mektubu
hazirlama.

MT-5062 Project Writing and Academic Presentation SKkills: Scientific Search, Scientific
Project Preparation Steps, Project Content, Project Management, Patent, Original research
paper and review paper, Midterm: Project Writing (first draft), Citation, Thesis Writing,
Scientific Report Writing,  Ethics/ Plagiarism /Open Access, Referee, Powerpoint
Presentation/ Poster Presentation, Curriculum Vitae, Application and Motivation letter

MT-5063 Topolojik Gruplar I : Topolojik Gruplar, Topolojik Altgruplar, Topolojik Bolim
Gruplari, Homomorfizm, Homojen Uzaylar, Topolojik Carpim Gruplari, Topolojik Gruplarin
Bilesenleri, Diizglin Yapilar, Gruplarda Diizgiin Yapilar, Tam Uzaylar, Topolojik Gruplarin
Tamlamasi, Topolojik Uzaylarm Kompakthigi Yoluyla Grup islemleri, islemler Yoluyla Lokal
Kompakt Gruplar, Yerel Kompakt Homojen Uzaylar.

MT-5063 Topological Groups I: Topological Groups, Topological Subgroups, Topological
Quotient Groups, Homomorphisms, Homogeneous Spaces, Topological Product Groups,
Components of a Topological Group, Uniform Structures, Uniform Structures in Groups,
Complete Spaces, Completion of a Topological Group, Groups Operating Properly on a
Topological Space Compactness, Locally Compact Groups Operating Properly, Locally
Compact Homogeneous Spaces.

MT-5064 Yangrup Yapilari ve Takdimleri: Yarigrup Teorisindeki temel tanim ve
teoremler, Doguray kiimeleri, Yarigruplarm Ranki,Bazi yarigrup yapilarinin doguray
kiimeleri, Rees matris yarigrubu,Basit yarigruplar ve sifir basit yarigruplar,Green denklikleri ,
alt yarigruplarin doguray kiimesi, Yarigrup takdimi, Yarigrubun takdimini bulmak i¢in Direkt
metod , Tietze dontisiimleri, Koset numaralandirma yontemi, Yarigruplarin giiclii yarilatisi
icin takdim ve kelime problemi, Monoidlerin takdimi




MT-5064 Semigroup Structures and Presentations: Semigroups and examples of
semigroups, Monogenic semigroups, Ordered sets, Semilattices and lattices, Equivalence
relations, Congruences, Semigroup homomorphism, Free semigroup, Presentations of
semigroups and monoids, Ideals and Rees congruences, Green Equivalences, Structure of D-
classes, Regular D-classes, Regular semigroups, Simple and zero simple semigroups,
Completely simple semigroups

MT-5065 Ovyun Teorisi:
Oyun tanimi,

Iki-kisilik sifir-toplamli oyunlar,

Baskinlik

Karma stratejiiler ve Minimax Teoremi, Optimal stratejiler ve ¢6ziim kavramu,
Bi-Matris oyunlar,

Nash dengesi ve uygulamalari,

Oyun teorisinin ekonomik uygulamalari, Duopol rekabet modelleri.

MT-5065 Game Theory:
Definition of a game,

Two-person zero-sum games,
Domination,

Mixed strategies and Minimax Theorem, Optimal strategies and solution concept, Bimatrix
Games (Noncooperative),

Nash Equilibrium and applications,
Economics applications of Game Theory
Duopoly competition models.

MT-5066 Metrik Uzaylar ve Topoloji II: Metrik uzaylarda aymrma aksiyomlari, metrik
uzaylarda diziler ve yakimsaklik, tam metrik wuzaylar, metrik uzaylarda sayilabilirlik,
metrik uzaylarda kompaktlik, baglantili metrik uzaylar, ¢carpim uzaylar

MT-5066 Metric Spaces and Topology II: Separation axioms in metric spaces, sequences
and convergence in metric spaces, compactness in metric spaces, connected metric spaces,
product spaces

MT-5067 Reel Analiz: Sigma- Cebirler, Olgiimler, Dis Olgiimler ve Olgiilebilir Kiimeler,
Lebesgue Olgiimii, Olgiilebilir fonksiyonlar, Basit fonksiyonlar, Basit fonksiyonlarmn
integrali, Negatif olmayan fonksiyonlarin integrali, Fatou Lemmas1 ve Monoton yakinsaklik
teoremi, Integrallenebilen fonksiyonlar, Lebesgue baskin yakinsama teoremi, Kompleks
fonksiyonlarin integrali, Carpim Olgiimleri.

MT-5067 Real Analysis: Sigma- Algebras, Measures, Outer measures and measurable sets,
Lebesgue measure, Measurable functions, Simple functions, Integration of simple functions,
Integration of nonnegative functions, Fatou Lemma and Monotone convergence theorem,
Integrable functions, Lebesgue dominated convergence theorem, Integration of Complex
functions, Product measures,




MT-5068 Topolojik Gruplar II: Degismeli Gruplarda Sonsuz Toplamlar, Kismi
Toplamlarin Birlesme Ozelligi, Toplanabilir Aileler, Topolojik Grup Operatorleri, Topolojik
Halkalar, Topolojik Boliim Halkalar1 ve Cisimleri, Topolojik Alt Halkalar ve Idealler,
Halkalarin Carpimi, Topolojik Modiiller, Topolojik Grup ve Halkalarin Ters Limitleri,
Topolojik Gruplarin Yaklagimlari, Ters Limitlerin Uygulamalari, Reel Sayilar Cismi, Reel
Degerli Fonksiyonlar ve Cebirsel Islemler, IR nin Altgruplari ve Bolim Gruplari, IR”n
Toplamsal Grubu ve Siirekli Homomorfizmleri, IR*n nin B6liim Gruplari, IR”n Grubunda
Sonsuz Toplamlar, Metriklenebilir Topolojik Gruplar, Degerli Boliim Halkalar1.

MT-5068 Topological Groups II: Infinite Sums in Commutative Groups, Partial Sums
Associativity, Summable Family, Topological Groups With Operators, Topological Rings,
Topological Division Rings and Fields, Topological Subrings and [Ideals, Products of Rings,
Topological Modules, Inverse Limits of Topological Groups and Rings, Approximation of
Topological Groups, Application to Inverse Limits, The Field of Real Numbers, Realvalued
Functions and Algebraic Operations, Subgroups and Quotient Groups of IR, The Additive
Group IR”n and Its Continuous Homomorphism, Quotient Groups of IR”n, Infinite Sums in
the Groups IR"n, Metrizable Topological Groups, Valued Division Rings.

MT-5069 Tensorler ve Uygulamalari: Onbilgiler, 1. Ranktan Tensorler, 2. Ranktan
tensorler, Yiksek ranktan tensorler, tensorlerin toplami ve farki, TensoOrlerin g¢arpimu,
Tensorlerde kisaltma, Tensor ¢esitleri, Tenorler ile ilgili temel tanimlar ve teoremler, Metrik
tensor ve Riemann tensorii, Christoffel sembolleri ve kovaryant tiirev.

MT-5069 Tensors and Applications: Preliminary, Tensors of rank one, tensors of rank two,
tensors of rank higher, Add and subtraction of tensors, Tensors product, Abbreviation in
Tensors, Tensor types, Basic definitions and theorems related to tenors, Metric tensor and
Riemann tensor, Christoffel symbols and covariant derivative.




