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LiSANSUSTU DERS KATALOG FORMU
(GRADUATE COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

ileri Matematik

Advanced Mathematics

Ders Seviyesi
Kodu Yariyith Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
PST 509E Giiz 3.0 7.5 Yiiksek Lisans
(Fall (M.Sc.)
Lisansiistii Program Polymer Science and Technology
(Graduate Program) (Polymer Science and Technology)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Diferansiyel denklemler: Birinci derece adi diferansiyel denklemler, birinci derece lineer diferansiyel
denklemler, yiiksek mertebeden sabit katsayili lineer diferansiyel denklemler. Lineer cebire giris. Vektor
uzaylari: bir vektér uzaymnin tanimi, altuzaylar, lineer bagimsizlik ve tabanlar. Diziler: Dizilerde limit
tanimi, yakinsaklik ve iraksaklik. Seriler: Harmonik, geometrik seriler, P-serisi, alterne, kuvvet serileri;
Taylor, McLaurin, Binom serileri

Differential equations: First order ordinary differential equations, first order linear differential equations,
high order linear differential equations with constant coefficients. Introduction to linear algebra. General
Vector Spaces : Definition of a vector space, subspaces, linear independence and Bases. Sequences:
Definition of limit, convergence and divergence. Series: Harmonic, Geometric series, P-series, Alternating,
Power, Taylor, McLaurin, Binom series.

Dersin Amaci

(Course Objectives)

Maddeler halinde 2-5 adet

Bu dersin amaci, 6grencilere lisansiistii caligmalarinda karsilasacagi problemleri
1- Matematiksel modelleme
2-  Cozme

yetenegi kazandirmaktir.

The aim of this course is to give the students the ability of
1. Mathematical modelling
2. Problem solving

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basartyla tamamlayan 6grenciler;
I.  Numerik ve analitik teknikleri uygulayabilir,
II. Problem ¢dzme yetenegi gelisir,
I11. C)grenilen teknikleri miihendislik alanlarinda sorunlar1 ¢6zmede kullanabilir,
IV. Diferansiyel denklemlerin ¢6ziimii igin gerekli metotlar: derinlemesine kavrar.

After taking this course, successful students will:
I. Be able to apply numerical and analytical techniques,
II. Develop problem solving skills,
III. Understand the application of analytical techniques in a variety of engineering situations,
IV. Gain in-depth understanding of the ways to solve certain classes of differential equations.




Kaynaklar
(References)

En 6nemli 5 adedini belirtiniz.

1- Cerit, C. (2004). Coziimlu Diferansiyel Denklem Problemleri. Istanbul: iTU
Yayinlari.

2- Cerit, C. (2004). Cozimlii Lineer Cebir Problemleri. Istanbul: ITU
Yaynlari.

3- Beddard, G. S. (2009). Applying Maths in the Chemical and Biomolecular
Sciences : An Example-Based Approach. Oxford ; New York : Oxford
University Press

4- Steiner, E. (1990). The Chemistry Maths Book. Oxford: Oxford Science

Publications.
Odevler ve Projeler
(Homework & Projects)
Laboratuar Uygulamalar
(Laboratory Work)
Bilgisayar Kullanimi
(Computer Use)
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l ici Smavlari
(Assessment Criteria) (Midterm Exams)
Kisa Smavlar 5 % 50
(Quizzes) (50 %)
Odevler
(Homework)
Projeler
(Projects)
Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 % 50
(Final Exam) (50%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Temel Calculus konular1 dzeti; tiirev, integral. LIV
2 Birinci derece adi diferansiyel denklemler: degiskenlerine ayrilabilir ve homojen diferansiyel LILIV
denklemler, tam diferansiyel denklemler ve integrasyon ¢arpani.
3 Birinci derece lineer diferansiyel denklemler. LIV
4 Yiiksek mertebeden diferansiyel denklemler. Yiiksek mertebeden sabit katsayili lineer LILIILIV
diferansiyel denklemler.
5 Adi lineer diferansiyel denklemlerin seri yontemi ile ¢6ziimii, Laplace doniisiimii. LILIV
6 Lineer cebire girig. Vektorler, vektor operatorleri, matrisler, ters matrisler. I, 11, 111
7 Rn vektor uzayi, lineer bagimsizlik ve boyut, bir matrisin ranki. I, I1, 11T
8 Vektor uzaylari: bir vektdr uzayinin tanimi, altuzaylar, lineer bagimsizlik ve tabanlar. I, 11, 111
9 Izomorfizm, i¢ carpim uzaylari, Gram- Schmidt diklestirmesi I 11, T
10 Diziler: Dizilerde limit tanimi, yakinsaklik ve iraksaklik. I 11, 1T
11 Seriler: Harmonik, geometrik seriler. Integral testi. I, I1, 11T
12 P-serisi, kiyaslama testi, limitlerde kiyaslama testi, Cauchy kok testi, D’Lambert oran testi. I, I, 11T
13 Seriler: Alterne, kuvvet serileri. Yakinsaklik yari¢api, Cauchy carpani. I, 11, 111
14 Seriler: Taylor, McLaurin, Binom serileri. I, I1, 11T
COURSE PLAN
Course
Weeks Topics Outcomes
1 Review of basic Calculus methods; derivatives, integration. LIV
2 First order ordinary differential equations: separable, homogeneous, exact and integrating LILIV
factors
3 First order linear differential equations LIV
4 High order differential equations. High order linear differential equations with constant LILIILIV
coefficients
5 Series solutions of linear ordinary differential equations. Laplace transformations. LILIV
6 Introduction to linear algebra. Vectors, vector operations, matrices, matrix inverses I II, 111
7 The Vector Space Rn, linear independence and dimension, the rank of a matrix I, II, 11T
8 General Vector Spaces : Definition of a vector space, subspaces, linear independence and I 1L, 11
Bases
9 Isomorphism, inner product spaces, Gram- Schmidt orthogonalization LI, 1
10 Sequences: Definition of limit, convergence and divergence L I, 1II
11 Series: Harmonic, Geometric. Integral test. I II, IIT
12 P-series, Comparison test, limit comparison test, Cauchy root test, D’Lambert ratio test. I II, IIT
13 Series: Alternating, Power. Radius of convergence, Cauchy product. I, I1, 1
14 Series: Taylor, McLaurin, Binom. I, 11, 11T




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3

i. Lisans diizeyi yeterliliklerine dayali olarak, PST programi alaninda bilgilerini uzmanlik diizeyinde gelistirebilme
ve derinlestirebilme (yeterli bilgi birikimi), ayrica alammn iliskili oldugu disiplinler arasi etkilesimi X
kavrayabilme (bilgi).

ii. | Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme (beceri) ve edindigi bu
bilgileri farkl1 disiplin alanlarindan gelen bilgilerle biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme X
(beceri), gerektiginde bu bilgi ve becerilerini disiplinleraras: calismalarda kullanabilme (Alana Ozgii Yetkinlik).

iii. | Alani ile ilgili karsilagilan sorunlari ¢oziimleyebilmek igin bagimsiz arastirma yiiriitebilme, gerektiginde yeni
stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢oziim iiretilmesinde liderlik yapabilme (Bagimsiz X
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iv. | Alaninda edindigi uzmanhk diizeyindeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebilme ve
dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).

V. Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve alan
digindaki ulusal ve uluslar aras1 gruplara, Tiirkge veya Ingilizce (en az Avrupa Dil Portfoyii B2 genel diizeyinde
kullanarak) yazihi, sézlii ve gorsel olarak sistemli bicimde aktarabilme ve tartisabilme (iletisim ve Sosyal
Yetkinlik) (Alana Ozgii Yetkinlik).

vi. | Alaninda edindikleri bilgileri sosyal yasama uygulayabilme, sosyal yasamda g¢evre gibi konularda farkindalik
yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri yonlendiren normlari degistirmek i¢in harekete
gecebilme (Iletisim ve Sosyal Yetkinlik).

vii. | Alaninm gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri diizeyde
kullanabilme ({letisim ve Sosyal Yetkinlik).

viii. | Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agamalarinda toplumsal,
bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda strateji,
politika ve wuygulama planlart gelistirebilme ve elde edilen sonuglari, kalite siiregleri ¢ergevesinde
degerlendirebilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Outcomes Contribution

1 2 3

i. Developing and intensifying knowledge in the PST program area, based upon the competency in the
undergraduate level (sufficient knowledge), and also grasping the inter-disciplinary interaction related to the X
same area (knowledge).

ii. The ability to use the expert-level theoretical and practical knowledge in the area of PST(skill), and also
interpreting and forming new types of knowledge by combining the knowledge from the area of PST and the
knowledge from various other disciplines (skill), and using these knowledge and the skills for problem solving X
and/or application (which are processed within the area) in inter-disciplinary studies (Area Specific
Competency).

iii. The ability to carry out specialistic studies independently related to the problems in PST area by making use of
the research methods (skill), developing new strategic solutions to the unforeseen and complex problems and X
taking the responsibility and leadership to solve these problems in the same area. (Competence to work
independently and take responsibility).

iv. [ Assessing the specialistic knowledge and skill gained through the study with a critical view and directing one’s
own learning process (Learning Competence).

V. Systematically transferring the current developments in the area and one’s own work (In the programs with
thesis) to other groups in and out of the area; in written, oral and visual forms (Communication and Social
Competency) both in Turkish and in English (at least European Language Portfolio B2 Level) (Area Specific).

vi. [ Ability to apply the knowledge in social life, creating awareness in social life like environmental problems,
gaining a critical look and the ability to make changes in the norms directing the social relations when necessary
(Communication and Social Competency).

vii. | Using the computer software together with the information and communication technologies efficiently and
according to the needs of the area (Communication and Social Competency).

viii. | Paying regard to social, scientific, cultural and ethical values during the collecting, interpreting, practicing and
announcing processes of the PST related data and the ability to teach these values to others, developing strategy,
policy and application plans concerning the subjects related to this area and the ability to evaluate the end results
of these plans within the frame of quality processes (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Dog. Dr. Cevdet Cerit 30.06.2011




