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Course Name

Muh. Bilgisayar Uygulamalari

Computer Applications in Engineering

Kodu Yariyili Kredisi AKTS Kredisi Ders Uygulamasi, Saat/Hafta
(Code) | (Semester) | (Local Credits) | (ECTS Credits) (Course Implementation, Hours/Week)
Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
UCK 348 | 4-5-6-7-8 3 4 3 0 0
Bolum/Program Ucak Mihendisligi, Uzay Mihendisligi
(Department/Program) Aeronautical Engineering, Astronautical Engineering
Dersin Turi Munhendistik Tasanm - Temel Mihendisik|Dersin Dili Tirkce
(Course Type) Soience o oan T =nameerng (Course Language) Turkish
Dersin Onkusullari AKM 204 MIN DD OR AKM 204E MIN DD
(Course Prerequisites)
Dersin Mesleki bilesene Temel Bilim Temel Mihendislik Muhendislik insan ve Toplum
katkisi % (Basic Science) (Engineering Tasarim Bilim
(Course Category by Science) (Engineering (General
Content, %) Design) Education)
0% 100% 0% 0%

Dersin Igerigi
(Course Description)

Adi diferansiyel denklemlerin sayisal ¢6zimd, baslangi¢ deger problemleri,
Taylor serileri ve Runge Kutta metotlari, sinir deger problemleri, atis, sonlu
farklar ydntemi. Kismi diferansiyel denklemlerin sayisal ¢6zimu. Eliptik
denklemlerin dogrudan ve iteratif yontemlerle ¢6zumu. Parabolik denklemler
icin acik ve kapali ¢bzim ydntemleri. Kararlilik ve yakinsama. Hiperbolik
denklemlerin sayisal ¢6zUmu. Tasinim yayinim problemlerinin sonlu hacimler
yontemi ile sayisal ¢ézimi

Numerical solution of ordinary differential equations, initial value problems,
Taylor series and Runge Kutta methods, boundary value problems, shooting,
finite difference method. Numerical solution of partial differential equations:
Direct and iterative methods for elliptic equations. Explicit and implicit
methods for parabolic equations. Stability and convergence. Numerical
solution of hyperbolic equations. Numerical solution of convection diffusion
problems by finite volume method.

Dersin Amaci
(Course Objectives)

1.Adi diferansiyel denklemlerin sayisal ¢ozim tekniklerini 6gretmek
2.Kismi diferansiyel denklemlerin sonlu fark ydntemleriyle sayisal ¢ozim
tekniklerini 6gretmek

3.Tasinim yayinim problemlerinin sonlu hacim yontemleriyle sayisal ¢bzim
tekniklerini 6gretmek

1.To teach numerical solution techniques of ODEs
2.To teach finite differences solution techniques of PDEs
3.To teach finite volume solution techniques of convection-diffusion problems




Dersin Ogrenme Ciktilari
(Course Learning

Bu dersi basariyla gegen 6grenciler:
1. ADDlerin genel sayisal ¢6zum tekniklerini 6grenmis olacak, bilgisayar yardimiyla sayisal
olarak ¢ozebilecek

Outcomes) 2. Eliptik KDDlerin sonlu fark ¢dzim tekniklerini 6grenmis olacak, bilgisayar yardimiyla
sayisal olarak ¢cdzebilecek
3. Parabolik KDDlerin sonlu fark ¢dzium tekniklerini 6grenmis olacak, bilgisayar yardimiyla
sayisal olarak ¢cozebilecek
4. Hiperbolik KDDlerin sonlu fark ¢dzum tekniklerini 6grenmis olacak, bilgisayar yardimiyla
sayisal olarak ¢6zebilecek
5. Tasinim yayinim problemlerinin sonlu hacimler yontemi ile ¢6ziim tekniklerini 6grenmis
olacak, bilgisayar yardimiyla sayisal olarak ¢6zebilecek
Student, who passed the course satisfactorily can:
1. be learned numerical solution techniques of ODEs, be able to solve by using computer
2. be learned finite differences solution techniques of elliptical PDEs, be able to solve by
using computer
3. be learned finite differences techniques of parabolic PDEs, be able to solve by using
computer
4. be learned finite differences techniques of hyperbolic PDEs, be able to solve by using
computer
5. be learned finite volume techniques of convection-diffusion problems, be able to solve
by using computer

Ders Kitabi Gerald G.F. and Wheatley P.O, 2004, Applied Numerical Analysis, Addison-Wesley.

(Textbook) Versteeg H.K., Malalasekera W, 1995, An Introduction to CFD, The Finite Volume
Method, Longman Scientific and Technical.

Diger Kaynaklar Hoffman K.A., Chiang S.T., 2000, Computational Fluid Dynamics, Engineering

(Other References)

Education System.

Odevler ve Projeler
(Homework & Projects)

Bilgisayarla ¢6zim uygulamalarini iceren 6devler verilecektir

Home works containing computer applications will be given

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Ogrenciler verilen 6devlerle bilgisayar programi yazmaya tesvik edilecektir

Students will be encouraged to write computer codes by given home works

Diger Uygulamalar
(Other Activities)




Basari Degerlendirme Faaliyetler Adedi - En az Degerlendirme Katkisi %
Sistemi o (Activities) (Quantity - Minimum) (Effects on Grading %)
(Assessment Criteria) Yilici Sinavlari 1 40%
(Midterm Examas)
Kisa Sinavlar
(Quizzes)
Odevler 5 20%
(Homeworks)
Projeler
(Projects)
Dénem Odevi
(Perm Paper)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 40%
(Final Exam)
DERS PLANI
Hafta|Konular Ciktilar
1 Temel kavramlar, Lineer denklem takimlari 1-2-3-4-5
2 IADD, Seri ¢ozim, Euler yontemleri, Runge Kutta yontemleri 1
3 IADD, Cok adimli yoéntemler, Yiksek dereceden denklemler 1
4 IADD, Sinir deger problemleri, atis, sonlu fark yontemi 1
5 KDD, Eliptik denklemler, direkt ve yontemler 2
6 KDD, Eliptik denklemler, iteratif yontemler, ADI yontemi 2
7 KDD, Parabolik denklemler, agik ve kapali semalar 3
8 ARA SINAVI 1-2-3
9 KDD, Parabolik denklemler, Crank Nicolson yontemi 3
10 |KDD, Hiperbolik denklemler, salinan yay problemi 4
11 |KDD, Hiperbolik denklemler, D Alembert ¢ozUimu 4
12  [Sonlu hacim tekniklerinin esaslari 5
13 [Tasinim problemleri 5
14 |Tasinim yayinim problemleri 5
COURSE PLAN
Week|Topics Outcomes
1 Fundamental concepts, Linear equation systems 1-2-3-4-5
2 ODEs, Serial solution, Euler and Runge Kutta methods 1
3 ODEs, Multi step methods, High degree equations 1
4 ODEs, Boundary value problems, shooting, finite difference method 1
5 PDEs, Elliptic equations, direct techniques 2
6 PDEs, Elliptic equations, iterative techniques, ADI method 2
7 PDEs, Parabolic equations, explicit and implicit methods 3
8 MIDTERM EXAM 1-2-3
9 PDEs, Parabolic equations, Crank-Nicolson scheam 3
10 |PDEs, Hyperbolic equations, oscillating spring problem 4
11 |PDEs, Hyperbolic equations, D Alembert solution 4
12 |Basics of finite volume techniques 5
13 |Convection problems 5
14 |Convection diffusion techniques 5




