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YUKSEK LIiSANS
I. YARIYILI
ZORUNLU /

DERS KODU SECMELI DERS ADI T | U | K| AKTS
103111301 Zorunlu Bilimsel Arastirma Teknikleri ve Yayin Etigi 3 0 3 6
1031SEC-1 Se¢meli Se¢meli-1 3 0 3 6
1031SEC-1 Se¢meli Se¢meli-1 3 0 3 6
1031SEC-1 Se¢cmeli Se¢meli-1 3 0 3 6
1031SEC-1 Secmeli Se¢meli-1 3 0 3 6

TOPLAM | 15 | 0 | 15 30

Secmeli-1

103111201 Sec¢meli LINEER DIFERENSIYEL OPERATORLER-I 3101 3 6
103111202 Sec¢meli STURM - LIOUVILLE TEORISi-I 3101 3 6
103111203 Segmeli COK DEGISKENLI REEL FONKSIYONLAR-I 3 /01| 3 6
103111204 Sec¢meli ILERI KISMI TUREVLI DENKLEMLER-I 3101 3 6
103111205 Se¢meli DIFERENSIYEL DENKLEMLER KURAMI-I 3 /01| 3 6
103111206 Secmeli CEBIR-I 30| 3 6
103111207 Se¢meli ILERI KOMPLEKS FONKSIYONLAR. TEORISI-I 3 /01| 3 6
103111208 Segmeli COK DEGISKENLI KOMPLEKS FONKSIONLAR TEORISi-I 3 /01| 3 6
103111209 Se¢meli DIFERENSIYEL OPERATORLERIN SPEKTRAL ANALIZi-I 3 10| 3 6
103111210 Se¢meli ILERI FONKSIYONEL ANALIZ-I 3 /01| 3 6
103111211 Se¢meli ILERI REEL ANALIZ-I 3 10| 3 6
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103111212 Se¢meli TOPOLOJI-I 3 0 3 6
103111213 Se¢meli TOPOLOJiK VEKTOR UZAYLARI-I 3 10| 3 6
103111214 Secmeli LINEER POZITiF OPERATORLERIN YAKLASIM OZELLIKLERI-I 3 0 3 6
103111215 Secmeli ILERI LINEER CEBIR-I 3 0 3 6
103111216 Sec¢meli ILERI DIFERENSIYEL GEOMETRI-I 3 0 3 6
103111217 Se¢meli HAREKET GEOMETRISI-I 3|10 3 6
103111218 Sec¢meli KUATERNIYONLAR TEORISI-I 3 0 3 6
103111219 Sec¢meli YARI - RIEMANN GEOMETRI-I 3 0 3 6
103111220 Secmeli ILERI PROJEKTIF GEOMETRISI-I 3 0 3 6
103111221 Sec¢meli OPTIMIZASYON-I 3 0 3 6
103111222 Secmeli TENSOR GEOMETRI-I 3|1 0 3 6
103111223 Secmeli DOGRUSAL OLMAYAN OPTIMiZaSYON 3 0 3 6
103111224 Sec¢meli COK OLCUTLU KARAR VERME 3 0 3 6
103111225 Secmeli MATEMATIKSEL FiZiGIN OZEL FONKSIYONLARI 3|1 0 3 6
103111226 Sec¢meli ILERI ANALIZ 3 0 3 6
103111227 Secmeli BANACH CEBIRLERI 3|1 0 3 6
103111228 Sec¢meli LIE CEBIRLERI 3 0 3 6
ILYARIYILI
ZORUNLU /

DERS KODU SECMELI DERS ADI T | U | K| AKTS
103112131 Zorunlu LATEX ILE DOKUMAN HAZIRLAMA 3101 3 6
1031SEC-2 Se¢cmeli Se¢meli-2 3 0 3 6
1031SEC-2 Se¢meli Se¢meli-2 3 0 3 6
1031SEC-2 Se¢meli Se¢meli-2 3 0 3 6
1031SEC-2 Se¢meli Se¢meli-2 3 0 3 6

TOPLAM | 15 | 0 | 15 30
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Se¢meli-2

103112201 Se¢meli LINEER DIFERENSIYEL OPERATORLER-II 3 10| 3 6
103112202 Sec¢meli STURM - LIOUVILLE TEORISI-II 3101 3 6
103112203 Se¢meli COK DEGISKENLI REEL FONKSIYONLAR-I| 310 3 6
103112204 Sec¢meli ILERI KISMI TUREVLI DENKLEMLER-II 3101 3 6
103112205 Secmeli DIFERENSIYEL DENKLEMLER KURAMI-II 3101 3 6
103112206 Se¢meli CEBIR-II 310 3 6
103112207 Sec¢meli ILERI KOMPLEKS FONKSIYONLAR TEORISi-II 3101 3 6
103112208 Se¢meli COK DEGISKENLI KOMPLEKS FONKSIYONLAR TEORISi-II 310 3 6
103112209 Sec¢meli DIFERENSIYEL OPERATORLERIN SPEKTRAL ANALIZI-1I 3101 3 6
103112210 Secmeli ILERI FONKSIYONEL ANALIZ-II 3 /01| 3 6
103112211 Sec¢meli ILERI REEL ANALIZ-II 3101 3 6
103112212 Se¢meli TOPOLOJI-II 310 3 6
103112213 Secmeli TOPOLOJIK VEKTOR UZAYLARI-II 3 /01| 3 6
103112214 Secmeli LINEER POZITiF OPERATORLERIN YAKLASIM OZELLIiKLERIi-II 3 0 3 6
103112215 Secmeli [LERI LINEER CEBIR-II 3|1 0 3 6
103112216 Sec¢meli ILERI DIFERENSIYEL GEOMETRI-II 3 0 3 6
103112217 Secmeli HAREKET GEOMETRISI-II 3| 0 3 6
103112218 Secmeli KUATERNIYONLAR TEORISI-II 3|1 0 3 6
103112219 Sec¢meli YARI- RIEMANN GEOMETRISI-II 3 0 3 6
103112220 Secmeli ILERI PROJEKTIF GEOMETRI-II 3|1 0 3 6
103112221 Sec¢meli OPTIMIZASYON-II 3 0 3 6
103112222 Secmeli TENSOR GEOMETRI-II 3|1 0 3 6
103112223 Sec¢meli SEMBOLIK HESAPLAMA 3 0 3 6
103112224 Sec¢meli OKLID OLMAYAN GEOMETRILER 3 0 3 6
103112225 Se¢meli OPERATOR TEORIYE GIRIS 310 3 6
103112226 Se¢meli REKURANS BAGINTILARI 3 /0] 3 6
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103112227 Se¢meli VEKTOR OLCULERI 3101 3 6
103112228 Secmeli GEOMETRIDE OZEL KONULAR 3 0 3 6
103112229 Sec¢meli CEBIRDE OZEL KONULAR 3 0 3 6
103112230 Seg¢meli TOPOLOJIDE OZEL KONULAR 3 |0 |3 6
111 YARIYILI
ZORUNLU/
DERS KODU SECMELI DERS ADI T | U | K AKTS
103121101 Zorunlu Donem Projesi 0 1 0 30
TOPLAM | 0O 1 0 30
1. 2. 3. Genel Toplam / Oran
Yariyill | Yanyll | Yariyill (%)
Zorunlu Derslerin Sayisi 1 1 1 3
Zorunlu Derslerin Kredi Toplami 3 3 0 6
Zorunlu Derslerin AKTS (ECTS) Toplam1 6 6 30 42
Zorunlu Dersler Kredi Yiikiiniin Toplam Kredi Yiikiine Orani 3/87 3/96 | %100 6/183
Zorunlu Dersler AKTS Yiikiiniin Toplam AKTS Yiikiine Orani 6/174 | 6/192 | %100 42/396
Se¢meli Derslerin Sayist (Almakla yiikiimlii olunan) 4 4 0 8
Se¢meli Derslerin Kredi Toplami1 84 96 0 180
Se¢meli Derslerin AKTS (ECTS) Toplami 168 192 0 360
Se¢meli Dersler Kredi Yiikiiniin Toplam Kredi Yiikiine Orani 84/87 | 93/96 %0 177/183
Se¢meli Dersler AKTS Yiikiiniin Toplam AKTS Yiikiine Orani 168/174|186/192| %0 354/396
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DONEMLERE GORE DERS ICERIKLERI

Akademik Birim

Fen Bilimleri Enstitiisii

Boliim/Anabilim Dah Matematik Anabilim Dah
Bilim Dali/Program Uzaktan Egitim Matematik Tezsiz Yiiksek Lisans Programi
Miifredatin Uygulamaya Baslayacagi Egitim-Ogretim 2020-2021
Yih
l. YARIYIL
DERS ZORUNLU o
KODU DERS ADI AKTS / . DERS ICERIGI
SECMELI
Bilimsel arastirmanin anlam ve 6nemi, Bilimsel arastirma konusunun amaci,
0zglinliigli, uygulanabilirligi, arastirmanin bagkalar1 i¢in 6nem tasimasi, Bilimsel
BILIMSEL aragtirma yontemleri, Bilirpsel arastirma konusunu'n (probleminin) s'eg:imi ve
ARASTIRMA arastirmanin tgsgrlanrpash Literatiir taramas1 ve 6nemi, Yayin (makale, kitap, dergi
TEKNIiKLERI Zorunlu vb.) arama bi¢imleri: Internet, E- Kﬁ?:ﬁpha‘n‘e, Kiitiiphane vb. Kayn.aklardan
103111301 VE YAYIN 5 yararlanmg, Kaynak gosterme yontemleri ve b111p15f:1 kurallara uygun blglﬁ{d@ atif
ETiGi yapma, Bilimsel arastirmanin yazimi ve bilgisayar teknolojileri, Bilimsel
arastirmanin sunum teknikleri, Bilimsel arastirma, ¢alisma, yayin ve etkinliklerde
uyulmasi gereken bilim etigi kurallari, Bilimsel arastirma ve yayin etigine aykiri
eylemler.
Scientific Compulsory The meaning and significance of a scientific research, The purpose, novelty and
Research applicability of a scientific research and its interaction with other related diciplines,
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Techniques The methods of a scientific research, Determining the subject of a scientific
And research (problem) and desinging the research,
Publication Literature review and its importance, Seeking publications (article, book, journal
Ethics etc.): Internet, e-library, libraries, etc., Utilization of the scientific sources, Citation
methods and attributing refrences in according to the scientific rules, Writing style
of a scientific research and computer technologies, Presentation techniques of a
scientific research, Scientific ethic rules, must be followed, for scientific research,
studies, publications and events, Actions contrary to scientific research and
publication ethics.
Secmeli -1
LINEER Lineer Diferansiyel Operatorlerin Tamimi ve Esas Ozellikleri, Simir Sartlari,
DIFERENSIY Homojen Smir Deger Problemi, Lagrange Formiilii, Eslenir Diferansiyel Ifade,
EL Se¢meli Eslenir Sinir Deger Sartlar1, Eslenik Operator, Eslenik Sinir Deger Problemi.
OPERATORL
103111201 ER-I
. Description and Main Features of Linear Differential Operators, Boundary
_Llnear_ . Conditions, Homogeneous Boundary Value Problem, Lagrange Formula, Mapped
Differential Elective Differential Expression, Mapped Boundary Value Conditions, Adjoint Operators,
Operators | Adjoint Boundary Value Problem.
103111202 Sturm-Liouville Probleminin Tanimi ve Esas Ozellikleri, Céziim Fonksiyonlarinin
STURM - | Asimptotigi, Karakteristik Polinomun Asimptotigi, Ozdeger ve Ozfonksiyonlarin
LIOUV.IL.L E Segmeli Asimptotigi, Periyodik Problem, A¢ilim Teoremi, Kontur Integrali Yontemi ile
TEORISI-I Actlim
¢ilim.
Sturm-Liouville Probleminin Tanimi ve Esas Ozellikleri, Cziim Fonksiyonlarinin
Sturm- . oL . . ST - .
L . Asimptotigi, Karakteristik Polinomun Asimptotigi, Ozdeger ve Ozfonksiyonlarin
Liouville Elective : . o . - . .
Theory | Asimptotigi, Periyodik Problem, A¢ilim Teoremi, Kontur Integrali Yontemi ile

Acilim.
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103111203 COK E™ Oklid Uzay1, E”n Oklid Uzaymin Temel Geometrisi, E™ Oklid Uzaymin Temel
DEGISKENLI Topolojisi, Konveks Kiimeler, Konveks Kombinasyonlar, Konveks Fonksiyonlar,
REEL Se¢meli | Konkav Fonksiyonlar, Konveks Fonksiyonlarin Siirekliligi, Yonlendirilmis Tiirev,
FONKSIYONL Lineer Fonksiyonlar, Diferensiyellenebilir Fonksiyonlar, Ortalama Deger
AR-I 6 Teoremi, Diferensiyellenebilen Fonksiyonlarin Konveksligi.

Theory of E™ Euclidean Space, Elementary Geometry of Euclidean Space E™, Convex Sets,
Multi Variable Elective Convex Combinations, Convex Functions, Concave Functions, Continuity of
Real Functions Convex Functions, Directional Derivatives, Linear Functions, Differentiable

I Functions, Convexity of Differentiable Functions.
103111204 . . . Temel Kavramlar, Cauchy-Kowalewsky Teoremi, Ikinci Basamaktan Kismi
ILERI KISMI .. . . . . .
.. . Tiirevli Denklemlerin Siniflandirilmasi, Kanonik Formlar, Hiperbolik Denklemler,

TUREVLI . .- .

DENKLEMLE Se¢meli Cauchy Problemi, Riemann Metodu, Goursat Problemi, Ardisik Yaklasimlar

R-| Metodu, Degiskenlerin Ayrilmasi Metodu, Parabolik Denklemler, Is1 Denkleminin
Temel Coziimii ve Maksimum Prensibi ve Teklik.

6 Basic Concepts, Cauchy-Kowalewsky Theorem, Classification of Second Order

Advanced Partial Differential Equations, Canonical Forms, Hyperbolic Equations, Cauchy

Partial Elective | Problem, Riemann Method, Goursat Problem, Successive Approximations

D|ffer§nt|al Method, Seperation of Variables Method, Parabolic Equations, Fundamental

Equations | Solution of Heat Equation and Maximum Principle and Uniqueness

103111205 DIFERENSIY Vektor Diferensiyel Denklemleri, Varlik ve Teklik Teoremleri, Lipschitz Kosulu,
EL Otonom Denklemler, Esit Boyutlu Denklemler, Olgek Degismezligine Sahip
Secmeli Denklemler, Riccati Denklemi, Abel Denklemi, Duffing Denklemi, Volterra-
DENKLEMLE . . i . - L.
Lotka Sistemi, Lane-Emden Denklemi, Langmuir Denklemi, Lineer Olmayan Baz1
R KURAMI-I 6 s .
Modellerin Incelenmesi.

Differential Vector Differential Equations, Existence and Uniqueness Theorems, Lipschitz

Equations Elective Condition, Autonomous Equations, Equal-Dimensional Equations, Equations with

Theory | Scale Invariance, Riccati Equation, Abel Equation, Duffing Equation, Volterra-
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Lotka System, Lane-Emden Equation, Langmuir Equation, Investigation of Some
Nonlinear Models

103111206 Kiimeler, bagintilar ve tamsayilar, Gruplara giris, Permiitasyon gruplari, Alt
. . gruplar ve normal altgruplar, Homomorfizmalar ve grup izomorfizmalari,
CEBIR-I Segmeli Gruplarin dik ¢carpimlari, Sylow teoremleri, Coziilebilir ve nilpotent gruplar, Sonlu
iiretegli abelyen gruplar.
Sets, relations, integer numbers, Groups, Permutations groups, Subgroups and
Algebra | Elective normal subgroulps, Homomorphisms and groups isomo_rphism, Direct prod_ugt of
groups, Sylow's theorems, Solvable groups and nilpotent groups, Finitely
generated abelian groups.
103111207 ILERI Kompleks sayilarin 6zellikleri, Kompleks limit, Komplex tiirev kavrami, Analitik
KOMPLEKS fonksiyonlar, Cauchy-Riemann denklemleri, Cauchy-Riemann denklemlerinin
FONKSIYONL Secmeli | uygulamalari, Hiperbolik fonksiyonlar, Kompleks integrasyon, Cauchy teoremi,
AR. TEORISI- Cauchy teoremi ve uygulamalari.
I
Properties of complex numbers, Complex limit, Complex derivative notion,
Advanced Analytic functions, Cauchy-Riemann equations, Applications of the Cauchy-
Theory of Elective Riemann equations, Hiperbolic functions, Complex integration, Cauchy theorem,
Complex Cauchy theorem and its applications.
Functions |
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103111208 Tek degiskenli analitik fonksiyonlar teorisinden hatirlatmalar(analitiklik,
maksimum modiil teoremi, analitik fonksiyonlarin sifirlar1 ve singiilerlikler), Tek
. (.:OK . degiskenli analitik fonksiyonlar teorisinden hatirlatmalar(Cauchy integral formiili,
DEGISKENLI argiiment prensibi, Rouche teoremi), Tek degiskenli analitik fonksiyonlar
KOMP.LEKS Se¢meli | teorisinden hatirlatmalar(Cauchy integral formiilii, argiiment prensibi, Rouche
FONKSIO_N.LA teoremi), Cok degiskenli holomorfik(analitik) fonksiyonlar, Hartog Teoremleri,
R TEORISI-I Cauchy-Riemann denklemleri, Yakinsaklik teoremleri, Kuvvet serilerinin
yakinsaklik bolgeleri, Kompleks analitik manifoldlar.
Recalling from the analytic functions in one variable(analyticity,maximum
principle,nulls of analytic functions and singularties),
Recalling from the analytic functions in one variable(Cauchy's integral
Theory of .. .. i "
. . formula,Argument principle, Rouche's Theorem), Tek degiskenli analitik
Multi Variable . . . . - .
Complex Elective fonks_ly_onlar teorlsmde_n hatirlatmalar(Cauchy integral formiilli, argiiment
Functions | prensibi, Rouche teoremi),
Holomorphic(Analytic) Functions of Several Variables, Hartog’s Theorems, the
Cauchy-Riemann Equations, Convergence Theorems, Domains of convergence of
power series, Complex analytic manifolds.
103111209 | DIFERENSIY Selfadjoint operator igin parseval esitligi, Spektral fonksiyon, Operatér doniisiim
EL coziimii, Cekirdek fonksiyonu ve oOzellikleri, Asimptotik esitlikler, Operator
OPERA.T(")RL Seemeli donlisim ¢oziimiiniin asimptotikleri, Rezolvent Operator, Stirekli Spectrum,
ERIN Diskre Spektrum, Spektral A¢ilim.
SPEKTRAL
ANALIZI-|
Spectral Parseval equality for selfadjoint operator, Spectral function, Solution of operator
Analysis of i transformation, Properties of kernel function, Asymptotic equalities, Asymptotics
Differential Elective of the solution of operatdr transformation, Resolvent Operator, Continuous
Operators | Spectrum, Discrete Spectrum, Spectral expansion.
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103111210 Normlu Uzaylara Iliskin Temel Kavramlar, Hahn-Banach Teoremi, Diizgiin
iLERI Smirlilik Teoremi, A¢ik Doniisiim Teoremi, Kapali Grafik T.eorerni, Banach Sabit
FONKSiYONE Seemeli Nokta Teoremi ve bu teoremln. Lineer, D1feren§1yel ve Integra.tl.Denklemlere
L ANALIiZ-1 Uygulanisi, Normlu Uzayla'l.rda Lineer Operatdrlerin Spektr"al Teorisi ,
Resolvent ve Spektrumun Ozelikleri, Banach Cebirleri ve Ozelikleri.
Normed Spaces and properties, Hahn-Banach Theorems, Uniform Boundedness
Advanced Theorem, Open Mapping Theorem, Closed Graph Theorem, Banach Fixed Point
Functional Elective | Theorem, Applications of Banach's Theorem to Linear Equations, Spectral Theory
Analysis | in Finite Dimentional Normed Spaces, Properties of Resolvent and Spectrum,
Banach Algebras and their Properties.
103111211 . . Sayilabilirlik, Olgii teorisi, Sifir dl¢iimlii kiimeler, Lusin, Egoroff ve Lebesgue
ILERI REEL . Lo .. B . . . .
ANALIZ-1 Se¢meli teoremi, Ol(;u‘le.meyen kiimeler, Olciilebilir fonks1¥0nlar, Rlerpa.lnn integrali,
Lebesgue teorinin bazi uygulamalari, Genel 6l¢iim ve integral teorisi.
Countability, Measure Theory, Sets of Measure Zero , Lusin, Egoroff and
Advanced Real Elective Lebesgue theorem, Non-measurable sets, Measurable functions, Riemann integral,
Analysis | Some applications of Lebesgue integral, Abstract measure theory and integration.
103111212 Topolojik uzaylar, topolojik uzayin agirligi, karakteri sayilabilirlik, Topoloji
olusturma metodlar1, Borel kiimeleri, Topolojik uzaylar, Siirekli fonksiyonlar,
TOPOLOJI-I Se¢meli fonksiyonlarla olusturulan topolojiler, topolojik tasvirler,topolojik 6zellikleri,
Ayirma aksiyonlari, Urysohn lemmasi, Topolojik uzaylarda yakinsama, aglar ve
stizgecler.
Topological spaces, characterictic, weight of topological space, countability, New
spaces from old, Borel sets, Topologic spaces, Continuous functions,
Topology | Elective | characterization of topological space using functions, topological trans formations,
topological properties, Separation axioms, Lemma of Urysohn, Convergent in
topological spaces, nets, filters.
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Operators |

103111213 Diziler Aglar ve Yakinsaklik, Metrik Uzaylar, Topolojik Gruplar, Fonksiyonlar
TOPOLOJIK Ailesinin Dogurdugu Topolojiler, Vektor Uzaylari, Konveks, Emen ve Dengeli
VEKTOR Secmeli Kiimeler, Norm ve Yarinorm, Topolojik Vektor Uzaylari, Yarinormlar Ailesinin
UZAYLARI-I dogurdugu Topoloji, Hahn Banach Teoremleri, Ayirma Teoremleri, Duallik ve

Zay1f Topoloji.
Sequences, Nets and Convergence, Metrik Spaces, Topological Groups,
Topologies Induced by a Family of Functions, Topologies Induced by a Family of
Topological Elective Functions, Vector Spaces, Convex, Absorbent and Balanced Sets, Norm and
Vector Spaces | Seminorm, Topological Vector Spaces, Topology Induced by a Family of
Seminorms, Hahn Banach Theorems, Seperation theorems, Duality and Weak

Topology
103111214 LINEER Temel fonksiyon uzaylari,Lineer pozitif operatorler, Normlu uzaylarda yaklagim,
POZITIF Bir aralik iizerinde tanimli reel degerli fonksiyonlarin yaklasimi, Weierstrass
OPERATORL teoremi, Bernstein polinomlari, Bernstein polinomlarinin yalinsakligi, Korovkin
ERIN Se¢meli teoremi, Stone-Weierstrass teoremi,Yaklasim derecesi, siireklilik modili,
YAKLASIM Diizgiinlestirme modiilii, K-fonksiyonelleri,Periyodik fonksiyonlar i¢in Korovkin
OZELLIKLER teoremi, Toplanabilme teorisi yardimiyla Korovkin tipli teoremlere giris,
I-1 Toplanabilme teorisi yardimiyla Korovkin tipli teoremler.

Basic function spaces, Linear positive Operators ,Approximation in normed linear
spaces, Approximation of real valued functions on an interval, The Weierstrass'
Convergence of theorem, Bernstein polynomials, Convergence of Bernstein polynomials,Korovkin
Linear Pozitive Elective | theorem, The Stone-Weierstrass theorem, Moduli of smoothness, K-functionals,

The Korovkin theorem for periodic functions, Introduction to the Korovkin type
theorems with the help of summability theory, The Korovkin type theorems with
the help of summability theory.

(Form No: FR-400 ; Revizyon Tarihi:13/08/2018; Revizyon No:01)




T.C.

KIRSEHIR AHi EVRAN UNIVERSITESI
MUFREDAT VE DERS ICERIKLERI FORMU

103111215 ILERI Reel koordinat uzaylari, R”n nin altuzaylari, Baz ve boyut, Elemenetar
LINEER Secmeli operasyonlar, Matrisler, Satir ve siitun operasyonlari, Vektor uzaylari, lineer
CEBIR-1 denklemler, Lineer denklem sistemleri.
Real coordinate spaces, Subspaces of R™n, Bases and dimension., Elementary
Advanced . ) . L
. . operations on vectors., Properties of Matrix Multiplication, Row and column
Linear Algebra Elective . ) ) :
| operations and echelon forms, Vector spaces, matrices and linear equations,
Systems of Linear Equations.
103111216 ILERI Diferensiyellenebilir manifoldlar, Bir manifold iizerinde tanimli diizgiin
DIFERENSIY Seemeli fonksiyon, Herhangi iki manifold arasinda tanimli diizgiin fonksiyon,
EL ¢ Difeomorfizm, Tanjant uzay, Tiirev donlisimii ~ , Egriler, Vektér alanlarn
GEOMETRI-I uzayi, Kotanjant uzay, 1-Formlar uzayi.
Advanced Differentiable manifolds, Smooth function on a manifold, Smooth funnction on
Differential Elective between any two manifolds, Diffeomorphism , Tangent space, Differential
Geometry | map , Curves, Vector fields space, Cotangent space, One-forms space.
103111217 Dual Sayilar, D-modiil, E.Study doniisiimii, D-modiilde dual izometriler, Dual
HAREKET . . : : N ,
GEOMETRISI Seemeli matrisler, Dual degiskenli fonksiyonlar teorisi, Diizlemsel hareketler, Kiiresel
r ¢ hareketler, Uzay hareketi, Dual ortogonal matrisler ve hareketler, Dual ortogonal
matrisler ve hareketler.
. Dual Numbers, D-modul, E.Study map, Dual isometries on D-modul, Dual
Motion . . . . . . .
Elective matrices, Dual-variable function theory, Planar motions, Spherical motions, Dual
Geometry | . . . .
orthogonal matrices and motions, Dual orthogonal matrices and motions.
103111218 | KUATERNIY Reel kuaterniyonlar, Dual kuaterniyonlar, Kuaterniyon operatoriin diger benzer
ONLAR Se¢meli operatorlerle mukayesesi, Dual kuaterniyon teorisinin uzay hareketlerine
TEORISI-I uygulanmasi, Vida hareketleri ve vida operatorleri ve uygulamalari.
. Real quaternions, Dual quaternions, Quaternion operator compared with other
Quaternions . .. .. .
Theory | Elective | similar operators, Implementation in space movements of dual quaternion, The
screw movements and the screws operators and applications.
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103111219 YARI - Simetrik bilineer formlar, Skalar ¢arpim, Skalar ¢arpim uzayi, Metrik Tensor,
RiEMANN Secmeli Yari-Riemann manifoldu, Tanjant vektorlerin causal karaktﬂerleri, Izometriler,
GEOMETRI-I Levi-Civita konneksiyonu, Paralel 6teleme, Geodezik egriler, Ustel doniisiim.
Semi- 6 Symmetric bilinear forms, Scalar products and Scalar product space, Metric
. . . Tensors, Semi-Riemannian manifold, Casual charecters of tangent vectors,
Riemannian Elective . A . . ;
Isometries, The Levi-Civita connection, Parallel translation, Geodesic curves, The
Geometry | .
exponential map.
103111220 ILERi Oklid geometrisi, Oklid olmayan geometriler, Afin diizlemler, Projektif diizlemler,
PROJEKTIF . Afin diizlemler ile projektif diizlemler arasindaki iligkiler, Alt diizlemler, Dezarg
A Se¢meli e e . 1 ep e i
GEOMETRISI ve Pappus teoremleri, Boliimlii halka tizerine projektif diizlemler, Fano aksiyomu
-1 6 ve Fano diizlemleri.
Advanced Euclideaq geometry, Non-l_EucIidean ggom_etries, Affine planes, Projective planes,
Projective Elective The relations betvv_een_ affine and prOJe(_:tlve _planes, Subplanes, Dezargues and
Geometry | Pappus planes, Projective planes on quotient ring, Fano axiom and Fano planes.
103111221 Matematiksel Gosterimler, Dis biikey ve i¢ biikey kiimeler, dis biikey ve i¢ biikey
fonksiyonlar, Karesel fonksiyonlar, Dogrusal programlama problemlerinin
OPTIMIZASY Secmeli matematiksel modeli, Geometrik yontem, Simpleks yontem, Charnes’in M
ON-I yontemi, Iki evreli yontem, Duallik kurami, dual problemin gosterimi, Dual
problemin ekonomik yorumu, dual simpleks yontem, En iyilik sonras1 ¢éziimleme,
6 Parametrik programlama.
Mathematical Notation, Convex and concave sets, convex and concave functions,
Quadratic functions, Optimization problems, linear programming, Geometric
Optimization | Elective method, Simplex _method, Charnes’s M me‘ghod, Two-p_ha_se methoq, Duality
theory, representation of the problem of duality, Economic interpretation of the
dual problem, the dual simplex method, Sensitivity analysis, Parametric
programming.
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103111222 Dual Vektér Uzayi, Dual Doniisiim, Cok Lineer Fonksiyonlar, Cok lineer
TENSOR S . fonksiyonlarin ¢arpimi, Kovaryant tensorler, Kontravaryant tensorler, Karisik
GEOMETRI-I cgmett tensorler, Daraltma fonksiyonu, Iki tensor uzayinin tensorel ¢arpimi.
6
Dual Vector Space, Dual Function, Multilinear functions, Product of multilinear
Tensor Elective | functions, Covariant Tensors, Contravariant tensors, Mixed tensors, Contraction
Geometry | function, Tensor product of two tensor space.
103111223 = Dogrusal olmayan programlama ilgili temel tanim ve kavramlar, Diskriminant
DOGRUSAL . . .. . . . . }
OLMAYAN yontemi, Newton- Raphson yontemi, Lagrange yontemi, Kuhn-Tucker yontemi,
- Secmeli | U¢ nokta aralik yontemi, ikiye bolerek eleme yontemi, Altin kesim yontemi,
OPTIMIZASY . . . .
ON Fibonacci yontemi, Ayrik programlama, Karesel programlama, Geometrik
5 programlama, Stokastik programlama.
Basic concepts of non-linear programming, Discriminant method, Newton
Non-Linear Raphson method, Lagrange method, Kuhn Tucker method, Three point interval
Lo Elective | search method, bisection search method, Golden section method, Fibonacci
Optimization . . . . .
method, Discrete  programming, Quadratic programming, Geometric
programming, Stochastic programming.
COK Temel kavramlar, Baskin ve basilgin ¢oziimler, Global kriter yontemi, Fayda
103111224 OLCUTLU Seemeli fonksiyonu tanimlayan yontemler, Etkilesimli cok amacl karar verme yontemleri,
KARAR ¢ Zionts Wallenius Yontemi, Step yontem, Belenson Kopur yontemi, Hedef
VERME 5 programlama.
o Fundamental definitions, Dominated and dominating solutions, Method of Global
Multi Criteria - e . . S .
- . Criteria, Methods for defining gain functions, Methods for multi criteria decision
Decision Elective . L . . .
. making with interaction, Zionts Wallenius method, Step method, Belenson Kopur
Making .
method, Goal programming.
103111225 | MATEMATIK 5 Seemeli Ortogonal Polinomlar, Ortogonal Polinomlarin Genel Ozellikleri, Uretici
SEL FiZiGiN ¢ fonksiyonlar, Klasik Ortogonal Polinom Aileleri, Legendre Fonksiyonlari,
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OZEL
FONKSIYONL
ARI

Special
Functions of

Laguerre Polinomlar1, Bessel Fonksiyonlari, Bessel Fonksiyonlarinin Onemli Bazi
Ozellikleri, Hipergeometrik fonksiyonlar, Genellestirilmis hipergeometrik
fonksiyonlar, Appell fonksiyonlari, Lauricella fonksiyonlari, Horn fonksiyonlari.

Orthogonal Polynomials, General Properties of orthogonal polynomials, |,
Generating functions, Families of classical orthogonal polynomials, , Legendre

: Elective | functions, Laguerre Polynomials, Bessel Functions, Some Important Features of
Mathematical . . : . :
Physics Besse_zl Functions, H_ypergeomt_etrlc funct_lons, Generah;ed hypergeometric
functions, Appell functions, Lauricella functions, Horn functions.
103111226 Esitsizlikler, Temel kavramlar, Normlu uzaylar, normun o&zellikleri, metrik
. . uzaylar, metrik uzay ornekleri temel uzaylar, metrik uzaylarin
ILERI . . . .
ANALIZ, Secmeli | uygulamalari, gorm}u ve metrik uzaylarin karsllastlrl'ln.qash lineer yz‘aylar, lineer
uzaylarin 6zellikleri, lineer uzaylarin uygulamalari, dizi uzaylari, dizi uzaylarinin
ornekleri, dizi uzaylarinda bazi uygulamalar.
Inequalities, basic subjects, normed spaces, properties of norms, metric spaces,
Advanced _ example _of metric spaces, appl_ications_ of metric spaces, porr_ned spaces and metric
Analysis | Elective | spaces, linear spaces, properties of linear spaces, appllcatl.ons. of linear spaces,
sequence spaces, example of sequence spaces, some applications on sequence
spaces.
103111227 Riesz uzaylar1 ve temel oOzellikleri, Alt latisler, Idealler, Bandlar, Regiiler
operatorler, Sirali sinirli fonksiyoneller, Pozitif operatdrlerin geniglemesi, Klasik
BANACH ‘ Banach latisleri, Kompleks Riesz uzaylari, Ayrik diziler, Sirali siireklilik, Diizgiin
CEBIRLERI Segmeli stireklilik.
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Riesz spaces and properties, Sublattices, Ideals, Bands, Regular operators, Order
bounded functionals, Extension of positive operators, Classic Banach lattices,
Banach Elective Complexs Riesz spaces, Disjoint sequences, Order continuity, Uniformly
Algebra continuity.
103111228 Lie Cebirleri, Lie cebirleri ile ilgili bazi drnekler, Lie cebirlerinin altcebirleri ve
. idealleri, Yap1 Sabitleri, Boliim Cebirleri, Lie Homomorfizmalari, Ideallerin
I.JIE . Se¢meli ozellikleri, Nilpotent Lie cebirleri, Coziiniilebilir Lie cebirleri, Engel teoremi, Lie
CEBIRLERI Teoremi, Lie Temsilleri, Cartan's Kriteri.
6 Basic Notions, Lie Algebras, Some examples on Lie Algebras, Subspaces and
ideals of Lie Algebras, Structure Constants, Quotient Algebras, Lie
i ) Homomorphisms, Properties of ideals, Nilpotent Lie Algebras, Solvable Lie
Lie Algebra Elective Algebras, Engel's Theorem, Lie's Theorem, Lie Representations, Cartan Kriteri.
Il. YARIYIL
DERS ZORUNLU - o
KODU DERS ADI AKTS / . DERS ICERIGI
SECMELI
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103112131

LATEX iLE
DOKUMAN
HAZIRLAMA

Document
Preparing with
Latex

Zorunlu

LATEX ve LATEX -tabanli Yazilimlarin Tanitimi ve Kurulumu,TEX ve
LATEX’in tarihgesi, MiIKTEX, WinEdt, Scientific WorkPlace yazilimlarinin
kurulumu ve bu yazilimlara genel bir bakis., Gnuplot, WinFig, LATEX Draw,
Scribus, Maple, Matlab, Mathematica, vb. grafik yazilimlarinin tanitimi ve
yetenekleri, LATEX ile Dokiiman Olusturma, LATEX girdi dosyalari, bir
dokiimanin yerlesim plani, dokiiman siniflari, paketler, sayfa bicimleri, satir ve
sayfa kesme, heceleme, 6zel karakterler, Tiirkce destegi, basliklar, boliimler ve
kisimlar, i¢ atiflar, dipnotlar, Tanim, Teorem vb. ortamlar, siralandirma,
numaralandirma ve maddeleme, Ozet, tablo, yiizer-gezer nesneler, Matematik
formiilleri, bir matematik formiiliin yapitaglari, matematik semboller listesi,
POSTSCRIPT formatinda grafik ekleme, Kaynakc¢a, Dizin, tepelik ve diplikler,
LATEX kodlar iireten yardimci yazilim: Scientific WorkPlace, MiIKTEX -
WIinEdt - Scientific WorkPlace tigliisii ile hizli ve kolay dokiiman olusturma,
LATEX ile Grafik Cizimi ve Yardimci Yazilimlar, LaTeXDraw, WinFig, Dia,
Geogebra, GnuPlot PSfrag paketi ile grafiklerin iizerine yaz1 yazdirma, LATEX
Sunu Paketleri: Beamer ve Prosper, tez yazimi i¢in kullanilan aeutez.cls dosyasinin
kullanimi.

Compulsory

Latex and Latex - based Presentation and Installation of Software, The history of
TEX and LaTeX , MiKTeX , WinEdt , Scientific WorkPlace software installation
and an overview of this software, Gnuplot winfig , LATEX Draw, Scribus , Maple
, Matlab, Mathematica, and so on. presentation graphics software and the
capabilities, LATEX Document Creation, LATEX input file, a document layout ,
document classes , packages, page formats, line and page breaks , hyphenation ,
special characters, and Turkish support , titles, chapters and sections , internal
citations, footnotes, definitions, theorems and so on. environments , sequencing ,
and linebreak enumeration , Abstract, table and floating objects, Mathematical
formulas, the building blocks of a mathematical formula , mathematical symbols
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list, Add graphics in the PostScript format, bibliography, index, header and footer,
Scientific WorkPlace: software that helps to produce LATEX codes, MiKTeX -
WinEdt - Scientific WorkPlace trio with a fast and easy document creation,
LATEX Graphics and Utilities, LaTeXDraw, winfig, Diana, Geogebra, gnuplot
writing on the print graphics with psfrag package, Latex Presentation Packs:
Beamer and Prosper, file used for writing theses : aeutez.cls.

Se¢meli-2

Lineer Diferansiyel Operatorlerin  Ozdeger ve Ozfonksiyonlari, Lineer
Diferansiyel Operatorlerin Ozdeger ve Ozfonksiyonlari, Eslenik Operatérlerin
LINEER Ozdeger ve Ozfonksiyonlar1 Arasindaki Bagintilar, Eslenik Operatorlerin Ozdeger
DIFERENSIY ve Ozfonksiyonlar1 Arasindaki Bagintilar, Kendine Eslenik Lineer Diferansiyel
EL Se¢meli Operatorlerin Ozellikleri, Kendine Eslenik Lineer Diferansiyel Operatorlerin
OPERATORL Ozellikleri, Lineer Diferansiyel Operatoriin  Tersi, uygulama, Green
ER-11 Fonksiyonunun Hesaplanmasi, Green Fonksiyonunun Hesaplanmasi, Spektral
Parametre Igeren Smir Deger Problemleri, Spektral Parametre Igeren Sinir Deger

Problemleri.
103112201 Eigenvalues and Eigenfunctions of Linear Differential Operators, Eigenvalues and
Eigenfunctions of Linear Differential Operators, Relations of Adjoint Operators
Between the Eigenvalues and Eigenfunctions, Relations of Adjoint Operators
Linear Between the Eigenvalues and Eigenfunctions, The Properties of Self-Adjoint
Differential Elective Linear Differential Operator, The Properties of Self-Adjoint Linear Differential
Operators-11 Operator, Inverse of Linear Differential Operator, applications, Calculation of The

Green's Function, Calculation of the Green's Function, Spectral Boundary Value
Problems Containing Parameters,Spectral Boundary Value Problems Containing
Parameters.

(Form No: FR-400 ; Revizyon Tarihi:13/08/2018; Revizyon No:01)




T.C.
KIRSEHIR AHi EVRAN UNIVERSITESI
MUFREDAT VE DERS ICERIKLERI FORMU

103112202 Parametreye Bagli Lineer Diferansiyel Denklemler i¢in Cauchy Probleminin
(Coziimiiniin Varlig1 ve Tekligi, Parametreye Bagli Lineer Diferansiyel Denklemler
icin Cauchy Probleminin Coziimiinin Varligit ve Tekligi, Temel Co6ziim

STURM - ) . . . . . .
LIOUVILLE Secmeli For.lks1y0¥11a.r1n1n .A31mpt0t11.< . Ifadeler.l, Temel. Coz.urr.l Fo.nks1yonlar_1n{n
TEORISI-I1 Asimptotik Ifadeleri, Karaktensﬂk Fonks1yon ve A"s1mpt0t1k Ifadesi, Karakteristik

Fonksiyon ve Asimptotik Ifadesi, Ozdegerler ve Ozfonksiyonlar i¢in Asimptotik
Ifadeler, Sturm-Liouville Acilimi, Sturm-Liouville Ag¢ilimmin Ortogonalligi,
Green Fonksiyonu Yontemi ile Agilim, Bessel Fonksiyonlarini igeren Agilimlar.
Existence and Uniqueness of Solution of Cauchy Problem for Linear Differential
Equations Depending on Parameters, Existence and Uniqueness of Solution of
Cauchy Problem for Linear Differential Equations Depending on Parameters,
Sturm- Asymptotic Expression of The Fundamental Solution Functions, Asymptotic
Liouville Elective | Expression of The Fundamental Solution Functions, Characteristic Function and
Theory Il Its Asymptotic Expression, Characteristic Function and Its Asymptotic
Expression, Asymptotic Expressions for Eigenvalues and Eigenfunctions, Sturm-
Liouville Expansion, Orthogonality of Sturm-Liouville Expansions, Expansion by
the Green Function Method, Expansions Containing Bessel Functions.
103112203 COK E™ Oklid Uzayinda Analitik Fonksiyonlar, Taylor Serileri, Yerel Ekstremumlar,
DEGISKENLI Cok Katli Integraller, Bazi Ozel Koordinat Sistemleri, n-Boyutlu Oklid Uzayida
REEL Se¢meli Kiiresel Koordinatlar, n-Boyutlu Kiirenin Hacmi, n-Boyutlu Kiirenin Yiizey Alani,
FONKSIYONL Kiitle Hesab1, Agirlik Merkezi Hesabi.
AR-II
Theory of Analytic Functions in Euclidean Space E™, Taylor Series, Relative Extrema,
Multi Variable Elective Multiple Integrals, Some Particular Coordinate Systems, Spherical Coordinates in
Real Functions n-Dimensional Euclidean Space, Volume of n-Dimensional Sphere, Surface Area
I of n-Dimensional Sphere, Mass Calculation, Center of Gravity Calculation.
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103112204 Green Teoremi ve Ilgili Formiiller, Divergence Teoremi , Adjoint Operatorler
. . . ve Lagrange Ozdesligi, Eliptik Denklemler ve Smir Deger Problemleri, Laplace
ILERI KISMI . i . . . oo

.. . Denklemi ve Harmonik Fonksiyonlar, Harmonik Fonksiyonlarin Bazi Ozellikleri,
TUREVLI . : ) .. : o ) . .
Se¢meli | Harmonik Fonksiyonlar i¢cin Maksimum Prensibi, Harmonik Fonksiyonlar i¢in
DENKLEMLE 3 . C. . e L e :
R-II Ortalama Deger Teoremi, Daire i¢in I¢ Dirichlet Probleminin Cozliimii (Poisson
Formiilii), Harnack Esitsizlikleri, Bir Daire i¢in Dis Dirichlet Problemi, Bir
Dikdértgen icin Dirichlet Problemi, Bir Daire i¢in i¢ Neumann Problemi.
Green’s Theorem and Related Formulas, Divergence Theorem, Adjoint Operators
and Lagrange Identity, Elliptic Equations and Boundary Value Problems, Laplace
Advanced . . . : : .
. Equation and Harmonic Functions, Some Properties of Harmonic Functions,
Partial . . . . . )
. . Elective Maximum Principle for Harmonic Functions, Mean Value Theorem for Harmonic
Differential . . . - : .
Equations 11 Functions, Solution of Interior Dirichlet Problem for a Circle (Poisson Formula),
d Harnack Inequalities, Exterior Dirichlet Problem for a Circle : Dirichlet
Problem for a Rectangle, Interior Neumann Problem for a Circle.

103112205 . . Aykir1 (Tekil) Noktalarin Irdelenmesi ve Siniflandirilmasi, Lineer ve Lineer

DIFERENSIY Olmayan Diferensiyel Denklemlerin Aykiriliklari, Binom Denklemleri, Eliptik

EL . Integraller, Eliptik Fonksiyonlar, Briot-Bouquet Denklemi, Majorantlar Y ntemi;

Se¢meli ) i i . .. ..

DENKLEMLE Cauchy Majoranti, Lindelof Majoranti, Painleve Ozelligi, Aykirt Nokta Analizi,
R KURAMI-II Thomas-Fermi Denklemi, Kiiresel Coziimler.

Examination and Classification of Singular Points, Contradistinction of Linear and

Th ; Nonlinear Differential Equations, Binom Equations, Eliptic Integrals, Eliptic

D_ffeory(_J | Electi Functions, Briot-Bouquet Equations, Majorantlar Yontemi, Cauchy Majorant,

: er_entla eCtVe | Lindelsf Majorant, Painleve Property, Contrary Point Analysis, Thomas-Fermi

Equations 11 Equation, Global Solutions.

103112206 CEBIR-II Seemeli Halka, althalka, ideal ve cisim , Polinom halkalar1, Oklid Bolgeleri ve tek tiirlii

¢ carpanlama bolgesi., Polinom halkalarinda indirgenmezlik ve asallik kavramu.,
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Halka homomorfizmalar1 ve izomorfizma teoremleri, Sonlu cisimler, Ayrilma
cisimleri, Galois teoriye giris.
Ring, subring, ideal and field, Polynomial ring, Euclid domains., Irreducibility,
Algebra Il Elective Isomorphism theorems, Finite fields, Splitting field, Galois Theory.
103112207 ILERI Cauchy tiirev formiilii, Cauchy tiirev formiilii ve uygulamalari, Singiilerlik
KOMPLEKS noktalari, Kutup noktasi, Rezidu formiilii, Rouche teoremi, Ara sinav -
FONKSIYONL Secmeli Maksimum prensibi, Casorati-Weierstrass teoremi, Laurent serileri, Fourier
AR TEORISI- dontistimleri.
I
Advanced Cauchy derivation formula, Cauchy derivation formula and its applications,
Theory of Singularity points, Pole points, Rezidu formula, Rouche theorem, Maximum
Complex Elective | prenciple, Casorati-Weierstrass theorem  , Laurent series, Fourier transforms.
Functional
Analysis 11
103112208 COK Tek degiskenli analitik fonksiyonlar teorisinden hatirlatmalar, Lokal halkalar,
DEGISKENLI holomorfik fonksiyonlarin halkalari, Hilbert Teoremi, Weierstrass Teoremleri,
KOMPLEKS . Harmonik Analize Uygulamalar.
. Se¢meli
FONKSIYONL
AR TEORISI-
I
Theory of Recalling from the analytic functions in one variable, Local Rings, Rings of
Multi Variable Elective Holomorphic Functions, Hilbert's Theorem, Weierstrass's Theorems, Applications
Complex to harmonic analysis.
Functions 11
103112209 | DIFERENSIY Secmeli Analitik fonksiyonlarin = sifirlari, Fonksiyonlarmn simir degerleri, Analitik
EL fonksiyonlarin teklik teoremleri , Privalov ve Beurling Teoremleri, Karleson
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Analysis 11

OPERATORL ve Pavlov Teoremleri, Sinir bire-birlik Teoremlerinin genellesmeleri, Non-
ERIN selfadjoint operatoriin siirekli spektrumu, Non-selfadjoint operatoriin diskre
SPEKTRAL spektrumu, Diskre spektrumun yapisi, Spektral tekillikler, Non-selfadjoint
ANALIZI-II operatoriin  spektral acilimi, Spektral acilimin yakinsakligi, Spektral agilim
formiiliiniin yakinsakligin1 gésterme.
Zeros of analytic functions, Boundary values of functions, Uniquness theorem of
analytic functions, Privalov ve Beurling Theorems, Karleson ve Pavlov Theorems,
Spectral . . .
. Generalizations of boundary uniqueness theorems, Continuous spektrum of Non-
Analysis of . - . . " <
Differential Elective selfadjoint operatdr, Discre spectrum of non-selfadjoint operatdr, Structure of
discre spectrum, Spectral singularities, Spectral expansion of non-selfadjoint
Operators 11 i .
operator, Convergence of spectral expansion.
103112210 . . Normlu Uzaylarda Tanimli Kompakt Lineer Operatorler ve Spektrumlari, Normlu
ILERI Uzaylarda Tanimli Kompakt Lineer Operatorler ve Spektrumlari, Sinirli Self-
FONKSIYONE Secmeli aylard ~Otmp PETAQTier ve pextrumat, .
L ANALIZ-II adjoint Lineer Operatdrlerin Spektral Teorisi, [zdlistim Operatorleri, Spektral Aile,
Hilbert Uzayinda Sinirsiz Lineer Operatorlerin Spektral Teorisi.
Advanced Compact Linear operators on normed spaces and spectrums, Spectral Theory in
Functional Elective Bounded Self-Adjoint Linear Operators, Spectral Family, Spectral Theory of
Analysis 11 Unbounded Linear Operators on Hilbert Space.
Olgii kiimeler, dlgiilebilir fonksiyonlar, Riemann integrali, Lebesgue integrali,
. . Lebesgue 6lg¢iisii, Lebesgue integralinin 6zellikleri, integralin uygulamalari, L {p}
ILERI REEL . y e o -
. Secmeli Uzaylar, L {p} uzaylarmin tamligi, L {p} uzaylan arasindaki iligkiler, L {p}
ANALIZ-11 — — . _P
103112211 uzaylarinda Yakinsaklik, smirli salinimli fonksiyonlarin uygulamalari, Belirsiz
integralin Tirevi, Mutlak siirekli fonksiyonlar
Measure sets, measurable functions, Riemann integrals, Lebesgue integrals,
Advanced Real . . . : .
Elective Lebesgue measure, properties of Lebesgue integrals properties of integrals,

L {p} spaces, Completeness of L _{p} spaces, Relationship between L _{p}
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spaces, Convergence in L_{p} spaces, applications of bounded variation functions,
Derivative of integral, Absolutely continuous functions.
Topolojik uzaylar iizerinde yapilan islemler, Tietze genisleme teoremi, Kartezyen
. ) arpim ve boliim uzaylari, Kompakt uzaylar, kompakt uzaylarda islemler, yerel
TOPOLOJII Segmeli liorrlr)lpakt uzaylar, ko}r’npaktlastlrrlzia, korr?pakthk gisitleri, ’ Baglafltlhhk, zerel
103112212 6 baglan‘ghhk, yol ile baglantlhhk. _ _ _
Operations on topological spaces, Tietze extension theorem, Cartesian products
Topology 11 Elective and quotient spaces, Compact spaces, o_perations on compact spaces, local compact
spaces, compaficiation, compact varieties, , Connected, local connected, connected
by path.
Kutup Kiimeleri ve Sonlu Boyutlu Uzaylar, Adjoint Operatorler, Dual Uzaylar
TOPOLOJIK Uzerinde topolojiler, Kompaktlik, Siizgecler, Tamlik, Barrelled Uzaylar, Lineer
VEKTOR Secmeli Déniisiimler Uzay1 Uzerinde Topolojiler, Ikinci Dual ve Yansimalilik, Boliim
UZAYLARI-II Uzaylar1 ve Indiiktif limitler, Mackey Uzaylari, Projectif Limitler ve Carpim
103112213 6 Uzaylar.
: Polar Sets and Finite Dimensional Spaces, Adjoint Operators, Topologies on Dual
Topological : .
Vector Spaces Elective Spaces, Co_mpactness,_FlIters:, Completenessi I__%arrelled_ Spaces, Topologies on
1" Spa(?es of Linear Mappings, Bldgal aqd Reflexwlty, Quotient Spaces and Inductive
Limits, Mackey Spaces, Projective Limits and Product Spaces.
LINEER g-analizin kisa bir tarihgesi, gq-fark operatorleri, q-binom teoremi, g-integral,
POZITIF Temel g-fonksiyonlar, g-analize iliskin baz1 yararli esitilkler, g-Stancu
OPERATORL Chlodowsky polinomlari, Weierstrass'in ikinci teoremi, Analitik fonksiyonlar,
103112214 ERIN 6 Se¢meli | Analitik fonksiyonlarin yaklagimi, Lineer K-pozitif operatorler, Lineer K-pozitif
YAKLASIM operatorii i¢in agirlikli uzayda yakinsaklik teoremi.
OZELLIKLER
I-11
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Convergence of
Linear Pozitive
Operators 11

Elective

A short history of g-calculus, The g-difference operator, The g-binomial theorem,
The g-integral, Elementary g-functions, Some useful identities about g-calculus,
g-Stancu Chlodowsky polynomials, Second Theorem of Weierstrass, Analytic
functions, Approximation of analytic functions , Linear K-positive operators,
A convergence theorem in a weighted space for linear K-positive operatdr.

103112215

ILERI
LiNEER
CEBIR-II

Advanced
Linear Algebra
I

Se¢meli

Matrisler ve lineer doniisiimler, Lineer doniisiim-matris iliskisi, Bir lineer
doniigiimiin  ranki, Benzerlik, i¢ ¢arpim uzaylarinin lineer doniistimleri,
Permiitasyonlar, n-lineer fonksiyonlar, Determinant fonksiyonu ve 6zellikleri, Bir
matrisin determinantinin hesaplanmas1 (Sarrus Kurali, Laplace acilimlari), Bir
matrisin adjointi (eki) ve tersi, Determinant uygulamalar1 (lineer bagimsizlik,
matrisin ranki, vektorel c¢arpim, karma c¢arpim), bir lineer doniislimiin
determinanti, Lineer denklem sistemleri ve lineer denklem sistemlerinin elementer
operasyonlar yardimiyla ¢oziimii ~ , Lineer denklem sistemlerinin determinant
yardimiyla ¢6ziimii (Cramer metodu ve Cramer olmayan lineer denklem
sistemleri), Lineer denklem sistemleri ile matrislerin 6zdeger ve 6zvektorleri,
Kosegenlestirme, Cayley- Hamilton teoremi.

Elective

Matrices and linear transformations, Transformation -matrix relation, The rank of
a linear transformation, Similarity, linear transformations of inner product spaces,
Permutations, n-linear functions, Determinant function and properties,
Determinant of a matrix calculation (Sarrus Rule, Laplace expansions), Adjoint
and inverse of a matrix, Determinant applications (linear independence, rank of a
matrix, vector product, mixed product), the determinant of a linear transformation)

, Systems of linear equations and solution of systems of linear equations
using elementary operations, Solution of systems of linear equations using
determinants (Cramer and Cramer method, non-linear equation systems), Systems
of linear equations with the eigenvalues and eigenvectors of matrices,
Diagonalization, the Cayley-Hamilton theorem.
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103112216 ILERI Altmanifoldlar, immersiyonlar ve Submersiyonlar, Integral Egrileri, Riemann
DIFERENSIY Seemeli metrikleri, Izometriler, Levi-Civita konneksiyonlari, Christoffel sembolleri,
EL ¢ Paralel Oteleme, Geodezikler, Kesitsel egrilik, Ricci egrilik, Skalar egrilik.
GEOMETRI-1I
Advanced Submanifolds, Immersions and Submersions, Integral curves, Riemannian metrics,
Differential Elective Isometries, Levi-Civita connection, Christoffel symbols - Midterm exam, Parallel
Geometry Il translation, Geodesics, Sectional curvature, Ricci curvature, Scalar curvature.
103112217 Cizgiler geometrisi, Regle ylizeyler, Yoriinge yiizeyleri, Regle ylizeyler ve
HAREKET yoriinge ylizeyleri ile ilgili uygulamalar, D-modiil, D-modiilde bir parametreli
GEOMETRISI Secmeli hareketler, Cizgiler uzayinda bir parametreli hareketler, Bir parametreli hareketler
-11 ile ilgili problemler, Uzay kinematigi, Uzay kinematiginde ivme eksenleri, Study
doniisiimii, Cemberin study doniistimii.
Lines geometry, Ruled surface, Orbital surface, Applications of ruled surface and
. orbital surface, D-modul, Motions with one parameter in the D-module, Motions
Motion . . . . . .
Geometrv || Elective | with one parameter in the lines space, Problems about motions with one parameter,
y Spatial kinematic, Momentum axes in the spatial kinematic, Study transformation,
Study transformation of a circle.
KUATERNIY Oklid metrigi ve reel kuatemlyf)nlar, Minkowski m"etrlgimde split kuaterniyonlar,
. Cayley sayilari, Cayley cebiri, Cayley sayilar1 {izerine uygulamalar, Cayley
ONLAR Se¢meli LT ) . . o
< s sayilarinin matris gosterimleri ve Ornekleri, 7 ve 8 boyutlu Oklid uzaymnda
TEORISI-1I ..
donmeler, Euler acgilari, Euler agilariin uygulamalart.
103112218 Euclid metric and real quaternions, Split quaternions in Minkowski metric, Cayley
. numbers, Cayley Algebra, Applications on Cayley numbers, Applications on
Quaternions . . . )
Elective | Cayley Algebra, The matrix representation of Cayley numbers and its examples,
Theory Il ; > X . : . . .
Rotations in seven or eight dimensional Euclidean space, Rotations in seven or
eight dimensional Euclidean space, Euler Angles, Applications of Euler Angles.
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YARI- Yari-Riemann altmanifoldlari, Indirgenmis koneksiyon, Teget ve dik uzaylar,
RIEMANN Seemeli Altmanifoldlar i¢indeki jeodezik egriler, Yari-Riemann hiperyiizeyleri,
GEOMETRISi ¢ Pseudokiire, Pseudohiperbolik uzay.
103112219 -1
Semi- Semi-Riemannian manifolds, Induced connection, Tangent and normal spaces,
Riemannian Elective | Geodesic curves in the submanifolds, Semi-Riemannian hypersurfaces,
Geometry |1 Pseudoshere, Pseudohyperbolic space.
Projektif doniistimler, Projektif diizlemler, Perspektif diizlem modeli, Projektif
. . diizlemlerde bir boyutlu doniisiimler, Perspektiflik, Izdiisellik, Merkezsel
ILERI . - i . o
. . kolinasyonlar, Ozel Dezarg teoremleri, Merkezsel kolinasyon ile 6zel Dezarg
PROJEKTIF Se¢meli ) o P . . ..
GEOMETRI-II teoremleri arasindaki iligkiler, Oklid diizleminde Desargues teoreminin
uygulamalari, Projektif diizlemin Ozellikleri, Projektif diizlemlerin cebirsel
yapilart.
103112220 — . — —
Projective transformations, Projective planes, Model of projective plane, One-
dimensional projective transfomatins in the projective planes, Perspectivity,
Advanced L : .
L . Central collineations, Special Desargues theorems, Relationship between central
Projective Elective . . . .
Geometry 11 collineations and special Desargues theorem, Applications of Desargues theorem
y in Euclidean plane, Properties of the projective plane, Algebratic structure of the
projective plane.
Ulastirma problemi, Ulastirma algoritmasi, Ulastirma Modeli (En uygun ¢6ziimiin
- bulunmasi), Ulagtirma modeli (Duyarlilik analizi), Atama modeli, Sebeke analizi
OPTIMIZASY . . . . . . . .
ON-II Sec¢meli (En kii¢iik yayilma problemleri, En kisa yol problemi), Minimum akis algoritmasi,
Maksimum akis algoritmasi, Proje yonetimi (CPM), Proje yonetimi (PERT), Oyun
103112221
kurami, Tamsay1l1 programlama.
Transport problem, Transport algorithm , Transport model (Optimal solution),
Optimization 11 Elective | Transport model (Sensitivity analysis), Assignment model, Network analysis
(Smallest Spanning Tree problems,The shortest path algorithm), Minimum flow
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algorithm, Maximum flow algorithm, Project management (CPM), Project
management (PERT), Game theory, Integer programming.
.. Tensor Cebiri, Simetrik Tensorler, Simetrileyen Operator, Simetrik Cebir, Alterne
TENSOR Se¢meli Tensorler, Alterneleyen Operator, Dis Carpim, Dis Cebir
GEOMETRI-1I ¢ : yen Uperator, Lis Larpim, Uiy Leot
103112222 6 _ . .
Tensor Tensor Algebra, Symetric Tensors, Symetric Operator, Symetric Algebra, Alterne
Geometry 11 Elective | Tensors, Alterne Operator, Outer Product, Outer Algebra
Matematika Paket Programinin Kurulumu, Genel Tanitimi, Giris ve Temel
Komutlar, Reel veya Kompleks Sayilar igin Cebirsel Islemler, Polinomlar ve Ilgili
SEMBOLIK ‘ liomutlar, Listeler, Diziler ve Seriler, Kiime Teorisi, ki Boyutlu Grafik Cizimleri,
HESAPLAMA Segmeli | (¢ Boyutlu Grafik Cizimleri, Cebirsel ve Cebirsel Olmayan Denklem Coziimleri,
Cok Degiskenli Fonksiyonlar ve iliskili komutlar, Limit ve Siireklilik, Tiirev ve
Integral, Baz1 Lineer Cebir Uygulamalari, Diferensiyel Denklem Coziimleri.
103112223 6 Installation of the Wolfram Mathematica package program, Basic Concepts,
Numbers and Algebraic operations for real or complex numbers , Polynomials
Svmboli and Related Commands, Lists, Sequences and Series, Set Theory, Two-
c ym to':C Elective Dimensional Graphics, Three-Dimensional Graphic, Solving of Algebraic
omputation Equations and Transcendental Equations, Multi-variable functions and Related
Commands, Limit and Continuity, Derivative and Integral, Some Applications of
Linear Algabra and Differential Equations.
OKLID Kiiresel geometri, Kiiresel n-uzay, Eliptik n-uzay, Kiiresel yay uzunlugu, Kiiresel
OLMAYAN . hacim, Kiiresel trigonometri.
103112224 GEOMETRIL 6 Se¢meli
ER
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: Spherical Geometry, Spherical n-Space, Elliptic n-Space, Spherical Arc Length,
Non-Euclidean Elective | Spherical Volume, Spherical Tri t
Geometries pherical Volume, Spherical Trigonometry.
) Kendi kendine eslenik operatorler, Spektrum ve rezolvent, Kompakt Operatorler,
OPERATOR Hilbert-Schmidt Teoremi, Fredholm Teorisi, Sabit nokta teoremleri, Uniter ve
TEORIYE Segmeli | normal operatérler, Uniter denklik, Diferensiyel ve carpim operatorleri, Fourier
GIRIS doniisiimleri, Pozitif ve dissipatif operatorler, Gato ve Fresche tiirevleri.
103112225 — -
Self adjoint operators, Spectrum ve resolvent, Compact operators, Hilbert-
Introduction to Schmidt Theorem, Fredholm Theory, Fixed point theorems, Uniter and normal
operator Elective | operators , Uniter equivalence, Differential and product operators, Fourier
Theory transformations, Positive and dissipative operators, Gato and Fresche derivatives.
Lineer homojen rekiirans bagintilari, Fibonacci, Lucas sayilari, Pell ve Bernoulli
.. sayilar1, Fibonacci-Lucas 6zdeslikleri, Genellestirilmis Fibonacci sayilari, Oklid
REKURANS . . : e p 1A -
BAGINTILAR S i algoritmasi, Fibonacci ve Lucas sayilarinin boliinebilme 6zellikleri, Kongriianslar,
NI cgmell Fibonacci ve Lucas sayilarmin periyodikligi, Ureteg fonksiyonlari, Siirekli
kesirler, Altin oran.
103112226 i i i i
Linear homogen recurrence relations., Fibonacci and Lucas numbers, Pell and
Bernoulli numbers, Fibonacci-Lucas identities, Generalized Fibonacci numbers,
Reccurence Elective Euclid algorithm., The properties of Fibonacci and Lucas numbers, Congruance,
Relations The properties of Fibonacci and Lucas numbers, Generators functions, Continuous
fractions, Golden ratio.
- Vektor dlgiilerinin elemanter 6zellikleri , Sayilabilir toplamsal vektor dlgiileri,
VEKTOR . . . et s I
103112227 o .. . Secmeli Nikodym smirlilik teoremi, Rosenthal lemmasi ve vector dl¢iilerinin yapisi, Giicli
OLCULERI v eyt e AN . . : .
toplamsal vektor Olgiileri, Olgiilebilir fonksiyonlar, Bochner integrali, Pettis
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integrali, Bartle integrali, Radon Nikodym teoremi, Temsil edilebilir operatorler
ve zayif kompaktlik, Ayrilabilir dual uzaylar ve Radon-Nikodym 6zelligi, Lp(m,X)
in duali, L1(m,X) in zayif kompakt altkiimeleri.

Elementary properties of vector measures, Countably additive vector measure,
Nikodym boundedness theorem, Rosenthal's lemma and the structure of a vector

Vector Elective | Measure, Strongly additive vector measures, Measurable functions, Bochner
Measures integral, Pettis integral, Bartle integral, The Radon Nikodym theorem,
Representable operators and weak compactness, Separable dual spaces and Radon-
Nikodym property, The dual of Lp(m,X), Weakly compact subsets of L1(m,X).
GEOMETRID Oklidyen Uzay, Hiperbolik Uzay, Kiiresel Uzay, H2xIR Uzay1, S2xIR Uzayz,
E OZEL Se¢meli Heisenberg Uzayi, PSL2(IR) nin evrensel ortiisii, PSL2(IR) nin evrensel ortiisii,
103112228 KONULAR Sol3 Space.
Special Topics Electi Euclidean Space, Hyperbolic Space, Spherical Space, H2xIR Space, S2xIR Space,
in Geometry ective Heisenberg Space, Universal Cover of PSL2(IR), Sol3 Space.
. Halkalar, Modiiller ve Homomorfizmalar, Direkt toplamlar ve c¢arpimlar,
CEBIRDE 1y e 1 .. .
- ) Modiillerin direkt toplam ve carpimlari, Modiiller i¢in fonluluk kosullari, Sonlu
OZEL Se¢meli N ) N . o - o
KONULAR iiretecli modiiller, Kompozisyon serileri, Yap1 teoremleri, Bir halkanin radikali,
Funktorlar, Projektif modiiller.
103112229 Rings, modules and homomorphisms, Direct sums and products, Direct sums and
. . products of modules, Finiteness conditions for modules, Finitely generated and
Special Topics . . . - . ) .
in Algebra Elective | finitely cogenerated modules, Modules with composition series, Classical ring-
Structure theorems, The radical of a ring, Local rings and Artinian rings, Functors
between module category, Projective modules and generators.
TOPOLOJIDE Gruplar, Topolojik Uzaylar, Topolojik Gruplar,Altgruplar, Boliim Gruplari,
103112230 OZEL Se¢meli Topolojik izomorfizma ve Homomorfizma, Topolojik gruplarin direkt ¢arpima,
KONULAR Baglantili ve tamamen baglantisiz topolojik uzaylar.
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. . Groups, topological groups, Subgroups, quotient groups, Topological
Special Topics . . . . : .
in Topology Elective | isomorphism and homomorphism, Direct product of topological groups,
Connected and totally disconnected topological groups.
Il. YARIYIL
DERS ZORUNLU
KODU DERS ADI T U | K| AKTS / DERS ICERIGi
SECMELI
103121101 - Ogrenciler ilgilendikleri konular1 belirler, bununla ilgili alanyazin taramasi yapar,
DONEM e . .
PROJESI Zorunlu aragtirma siirecini planlar, veri toplar, analiz eder, yorumlar, sonuglar ¢ikarr,
010 30 bulgular1 diizenler ve rapor haline getirir.
. Students determine their interest fields, review the literature, evaluate, plan the
Term Project Compulsory . :
reseach process and report their studies.
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