DERS KATALOG FORMU
(COURSE CATALOG FORM)

Dersin Kodu: MATH203
(Course Code)

Dersin Adi: Cok Degigkenli integral ve Diferansiyel Hesap ve Diferansiyel
Denklemler
(Course Name) : Multivariable Calculus and Differential Equations

Dersi Veren Bolim: Matematik Bolimu
(Offered by): Department of Mathematics

Yariyil D+U+L | Kredisi
(Semester)| (Lc + T + L) | (Credits)

AKTS Dersin Dili Dersin Tiirii | Dersin iglenis Yéntemi On Kosullari
(ECTS) (Language) (Category) | (Instructional Methods) | (Pre Requisites)

3 4+1+0 4

Ders + Uygulama
(Lecture + Problem MATH102
Session)

ingilizce Zorunlu
(English) (Core)

Dersin Amaci

(Course Objectives)

1) ¢ok degiskenli integral ve diferansiyel hesaba ait temel teoremleri ve uygulamalarini
6gretmek ve bu konulari matematik analize genisletmek,

2) lineer ve lineer olmayan matematik ve fizik problemlerinin ¢ézimlerinde kullanilan
diferansiyel denklemlerin temel konularini 6gretmek.

1) to provide basic theory and applications of multivariable calculus and its extentions to
mathematical analysis,

2) to teach fundamental tools of differential equations used to solve problems from linear and
nonlinear mathematics and physics.

Dersin igerigi

(Course Content)

Cok degiskenli fonksiyonlar, kismi tiirevler, dogrultu tiirevi. Lagrange carpanlari. iki katl
integraller, U¢ katl integraller, egrisel integraller. Green teoremi. Yilizey integrali. Stokes
teoremi. Gauss teoremi (Diverjans teoremi). Birinci mertebeden diferensiyel denklemler. ikinci
ve ylksek mertebeden sabit katsayili dogrusal denklemler. Mertebe indirgeme. Homojen
olmayan denklemler. Laplace transformu, baslangi¢ deger problemleri. Birinci mertebeden
sabit katsayili lineer denklem sistemleri.

Multivariable functions, partial derivatives, directional derivatives. Lagrange multipliers.
Double integrals, triple integrals, line integrals. Green's theorem. Surface integrals, Stokes'
theorem. Gauss theorem (Divergence Theorem). First order differential equations. Second
and higher order linear equations with constant coefficients. Reduction of order.
Nonhomogeneous equations. The Laplace transform, initial value problems. Systems of first
order linear equations with constant coefficients.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

1) cok degiskenli fonksiyonlari ve kismi turev almasini bilir; ¢ok degiskenli fonksiyonlari
ilgilendiren ektremum problemlerini ¢ozebilir,

2) iki ve Ug katl integral hesaplayabilir,

3) egrisel integral hesaplayabilir ve Green teoreminin uygulamalarini bilir,

4) yuzey integralleri, Stokes ve Diverjans teoremlerini ilgilendiren problemleri ¢cézebilir,

5) birinci mertebeden ve sabit katsayili yiksek mertebeden diferansiyel denklemleri
¢cOzebilecek uygun metodlar secebilir,

6) sureksiz sag tarafli homojen olmayan diferansiyel denklemlerin ¢éztmlerinin davranislarini
anlayabilir ve bu tirden denklemlerin ¢oztumleri icin Laplace donusumlerini kullanabilir,

7) birinci dereceden homojen ve homojen olmayan lineer diferansiyel denklem sistemlerinin
¢6zUmlerini bulabilir.

Students who pass the course satisfactorily can:

1) know multivariable functions, partial derivatives, and solve extremum problems involving
multivariable functions,

2) evaluate double and triple integrals,

3) evaluate the line integrals and know the applications of Green’s theorem,

4) solve problems involving surface integrals, Stokes’ theorem and Divergence theorem,

5) select the appropriate method to solve the first order differential equations and higher order
differential equations with constant coefficients,

6) understand the behavior of the solutions of non-homogeneous differential equations with
discontinuous right hand-side, and use Laplace transforms to solve that kind of equations,
7) find the solution of, homogeneous and non-homogenuous linear differential equation
systems.

Dersin ISCED Kategorisi
(ISCED Category of the course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi
(Textbook)

Tarkee:

Ref. I. Thomas Calculus Cilt 2, Cev. Dr. Recep Korkmaz, 2010, Beta Basim Yayim,

Ref. Il. Diferansiyel Denklemler ve Sinir Deger Problemleri, Cev. Omer Akin, Yazar: Edwards
&Penney 2007.




English:

Hass, Addison- Wesley, 2010.

Ref. I: (weeks 1-8) Thomas’ Calculus, 12th Edition (Early Transcendentals). Thomas, Weir,

Ref. 1I: (weeks 9-14), Elementary Differential Equations and Boundary Value Problems, 9th
Edition, John Wiley & Sons. W.E. Boyce and R.C. Diprima, 2009.

'Yardimci Kaynaklar
(Other References)

Diger “Yuksek Matematik” kitaplari.

Prentice Hall, c1994. 4th ed.
Diger “Temel Diferansiyel Denklemler” kitaplari.
All “Elementary Differential Equation” books.

Calculus with analytic geometry / C.H. Edwards, Jr., David E. Penney. Englewood Cliffs, N.J.,

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilar
1 Cok Degiskenli Fonksiyonlar. Kismi Turevler. Zincir Kurali. 1
2 Yo6nli Turevler ve Gradient Vektorler. Teget Dizlemler ve diferansiyeller. Ekstremum 1

Degerler ve Eyer Noktalari.
3 |Lagrange Carpanlari. Katli integraller: iki Katl integraller. iki Katli integralle Alan Hesabi. 1,2
4 |Kutupsal Formda Iki Katli integraller. 2
5 Dikddrtgensel Koordinatlarda Ug Katl integraller. Silindrik ve Kiiresel Koordinatlarda (i¢ 2
Kath Integraller. Kath Integrallerde Dénligsimler.
6 |Vektdr Alanlarinda integraller: Egrisel integraller. Vektdr Alanlari ve Egrisel integraller: is, 3
Dolanim ve Aki
7 Yoldan Bagimsizlik, Korunumlu Alanlar ve Potansiyel Fonksiyonlar. Diiziemde Green 2,3
teoremi.
8 Yiizey ve Alanlari. Yiizey integralleri. Stokes Teoremi. Gauss (Diverjans) Teoremi. 2,34
Birinci Mertebeden Diferansiyel denklemler: Lineer Denklemler: integrasyoq carpani 5
9 yontemi. Ayrilabilir denklemler. Tam denklemler ve Integrasyon carpanlari. Ikinci
mertebeden Lineer denklemler: Sabit katsayili Homojen Denklemler.
Lineer Homojen Denklemlerin Cozumleri; the Wronskian. Karakteristik denklemin kokleri 5
10 |kompleks. Katl kokler; Mertebe indirgeme. Homojen olmayan Denklemler; Belirsiz
katsayilar yontemi.
Parametrelerin Degisimi. Yuksek Mertebeden Lineer Denklemler: Sabit katsayili Homojen 56
11  |Denklemler. Belirsiz katsayilar yontemi. Parametrelerin Degisimi yontemi, Laplace
Doénlisimi: Laplace Déntigimaniin tanimi.
12 Baslangi¢ Deger Problemlerinin Coéziumleri. Birim Basamak Fonksiyonlari. Sureksiz 56
Fonksiyonlari iceren Diferansiyel Denklemler. Impulse Fonksiyonlari.
13 Convoliusyon integrali. Birinci mertebeden Lineer denklem sistemleri:Birinci mertebeden 6,7
Lineer denklem sistemlerinin temel teorisi. Sabit katsayili Homojen Lineer Sistemler.
14 Komleks 6zdegerler, Temel Matrisler. Kath Ozdegerler. Homojen olmayan Lineer 7
Sistemler.
COURSE PLAN

Week Topics Course Learning Outcomes
1 Functions of Several Variables. Partial Derivatives. The Chain Rule. 1
> Directional Derivatives and Gradient Vectors. Tangent Planes and Differentials. Extreme 1

Values and Saddle Points.
3 Lagrange multipliers. Double integrals. Area by Double Integration. 1,2
4 Double Integrals in Polar Form. Triple Integrals in Rectangular Coordinates. Triple 2
Integrals in Cylindrical and Spherical Coordinates.
5 Substitution in Multiple Integrals. Line Integrals.
Vector Fields and Line Integrals: Work, Circulation, and Flux. Path Independence, 3
6 . . ) .
Conservative Fields, and Potential Functions.
7 Path Independence, Conservative Fields, and Potential Functions. Green’s Theorem in 2,3
the Plane.
8 Surface and Area. Surface Integrals. Stokes’ Theorem. Gauss'’s (the divergence) 2,34
Theorem.
9 Linear Equations: Method of Integrating Factors. Separable Equations. Exact Equations 5

and Integrating Factors. Homogeneous Equations with Constant Coefficients.




Solutions of Linear Homogeneous Equations; the Wronskian, Complex Roots of the 5
10 [|Characteristic Equation. Repeated Roots; Reduction of Order. Nonhomogeneous
Equations; Method of Undetermined Coefficients.
1 Variation of parameters. Homogeneous Equations with Constant Coefficients. The 56
Method of Undetermined Coefficients. The Method of Variation of parameters.
12 Definition of the Laplace Transform. Solution of Initial Value Problems. Step Functions. 56
Differential Equations with Discontinuous Forcing Functions. Impulse Functions.
13 The Convolution Integral. Basic Theory of Systems of First Order Linear Equations. 6,7
Homogeneous Linear Systems with Constant Coefficients
14 Complex eigenvalues, Fundamental matrices. Repeated eigenvalues. Non- 7
homogeneous Linear Systems.
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term Project)
Yariyil igi Derse Devam (Attendance)
Calismalari  [Seminer (Seminars)
(Semester Odevler (Homework) 5 0
Activities) Sunum (Presentations)
Ara sinavlar (Midterm Exams) 2 60
Proje (Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100

CONTRIBUTION of the COURSE on ELECTRICAL and ELECTRONICS ENGINEERING

PROGRAM OUTCOMES

DERSIN ELEKTRIK-ELEKTRONIK MUHENDISLIGi PROGRAM GIKTILARINA KATKISI

Contribution degree: 1-low, 2-medium, 3-high
Katki Derecesi: 1 diislik, 2 orta, 3 yiiksek

Electrical and Electronics Engineering Program Outcomes

Matematik (cebir, diferansiyel, integral ve olasilik), fen bilimleri (fizik ve kimya) ve bilgisayar
bilimlerinin (programlama ve benzetim) temellerini kavrama.

Elektrik Elektronik Miihendisligi Program Ciktilari 2|3
A comprehension of mathematics (algebra, differential, integral and probability), science (physics
and chemistry) and fundamentals of computer science (programming and simulation)

X

Ability to apply knowledge of mathematics, science, and engineering to problems in electrical and
electronics engineering

Matematik, fen ve temel muhendislik bilgilerini elektronik mihendisligi problemlerine uygulama
yetenegi

Ability to recognize the needs and challenges of our age, and to assess the global and social
impacts of engineering solutions

Cagimizin ihtiyag ve sorunlarini tanima, mihendislik ¢ézimlerinin kiresel ve toplumsal etkilerini
degerlendirebilme

Comprehension of professional and ethical responsibility

Mesleki ve etik sorumluluk gereklerini kavrama




Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama yetenegi

Ability to design and conduct experiments, as well as to analyze and interpret data

Ability to identify, formulate and solve engineering problems

Muhendislik projeleri kapsaminda problemleri tanimlama, modelleme ve ¢gbézme yetenegi

Ability to design and integrate electronic system components to satisfy given requirements

Elektronik uygulamalarina yonelik sistem ve slrecleri analiz etme, degerlendirme, sistem
bilesenlerini isterleri karsilayacak sekilde tasarlama ve entegre etme yetenegi

Ability to take individual responsibilities and to work as part of a team

Takim igerisinde galisabilme, bireysel sorumluluk alabilme yetenegi

Ability to effectively communicate knowledge and opinions via written, oral and visual means

Bilgi ve goruslerini, yazili, s6zIU ve gorsel araclarla etkin olarak aktarabilme yetenegi

10

Ability to recognize the need for, and be motivated to engage in life-long learning

Yasam boyu egitim ihtiyacini tanima ve bu egitime katilma yoénelimi

tools necessary for engineering practice
11

ve iletisim araclarini kullanma yetenegi

Ability to use the hardware and software based modeling, simulation, design and communication

Mihendislik uygulamalari igin gereken donanim ve yazilim tabanli modelleme, benzetim, tasarim

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

4

56

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

20

20

Kisa Sinavlar (Hazirlik Suiresi Dahil)
(Quizzes (Preparation included))

Uygulama
(Tutorial)

14

14

Seminer
(Seminars)

Sinif Dis1 Calisma Siiresi
(Out class working time)

14

42

Odevler
(Homework)

15

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

14

28

Toplam is Yiikii (saat)
(Total Work Load (h))

175

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih
(Revision / Date)
2/03/2015

Koordinator / Hazirlayan
(Coordinator / Prepared by)
Prof. Dr. Ugur DURSUN

Onaylayan

(Approved by)
Prof. Dr. Ujur DURSUN




