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Course Information for  Fractional Calculus and its Applications 
I. COURSE DESCRIPTION

Course Code: Math .609
Course Name:  Fractional Calculus and its Applications 
Course Objectives: 

	Fractional Derivatives and Integrals, Laplace Transforms of Fractional Integrals and Derivatives, Fractional ODEs, Fractional Integral Equations, Initial Value Problems for Fractional Differential Equations, Green's Functions of Fractional Differential Operators and Applications, Fractional Partial Differential Equations and Applications.


Prerequisite: None                                                                    Special Requirements: None

Instructor: Prof. Allaberen Ashyralyev, Office: Bldg.A-322, E-mail: aashyr@fatih.edu.tr

Office Hours:  Monday:  15:00-17:00

Textbook:
1. Podlubny, Fractional Differential Equations, Academic Press, New York, 1999.
2. Kilbas, A. A.; Srivastava, H. M.; and Trujiilo, J. J. Theory and Applications of Fractional Differential Equations. Amsterdam, Netherlands: Elsevier, 2006. 

3. Samko, S. G.; Kilbas, A. A.; and Marichev, O. I. Fractional Integrals and Derivatives. Yverdon, Switzerland: Gordon and Breach, 1993.

4. Oldham, K. B. and Spanier, J. The Fractional Calculus: Integrations and Differentiations of Arbitrary Order. New York: Academic Press, 1974. 
II. COURSE CONTENTS
1. Green’s Functions of the First Order Differential and Difference Operators.- Week 1
2. Fractional Derivatives and Integrals. Laplace Transforms of Fractional Integrals and Derivatives - Weeks 2,3

3.  Fractional Derivatives and Fractional Powers of Positive Operators. - Weeks 4,5

4. Fractional Difference Derivatives. - Week 6

5. Fractional ODEs and Fractional Integral Equations. - Weeks 7,8
6. Initial Value Problems for Fractional Differential Equations, Green's Functions of Fractional Differential Operators and Applications.- Weeks 9,10
7.  Fractional Partial Differential Equations and Applications.-Weeks 11, 12
8. Operator Method and Finite Difference Method  for Fractional Partial Differential
 Equations.-Weeks 13,14
IV. EXAM DATES, GRADING POLICY AND ATTENDANCE

Exam Dates

Midterm Exam: 
December, 2011 Final Exam: January, 2012
Grading Policy

Midterm Exam: 50 %,  Final Exam: 50 %
Attendance

Classroom and laboratory attendance are mandatory. Students, who are absent over 30% of the class time automatically fail the course. 

