	MCS  514 – Special Topics in Fractional Differential Equations  

	Department of Mathematics and Computer Science

	Methods of Instruction
	Theor.
	Appl.
	Lab.
	Total
	Credit
	ECTS Credit

	
	45
	0
	0
	45
	(3 0 3)
	10

	Semester
	Fall 2009 – 2010

	Instructor
	 Prof.Dr.  Dumitru Baleanu

	Schedule
	Thursday  17:40 – 20:30 (A-132)

	Office Hours
	Friday 14:40 – 15:30

	Prerequisite
	None

	Catalog Description
	Fractional integrals and derivatives. Cauchy type problem for ordinary fractional linear equations. Fractional existence and uniqueness theorems. Fractional method of reduction to fractional Volterra integral equations. Fractional compositional method. Applications with MATLAB.

	Textbook
	Theory and Applications of Fractional Differential Equations, A.A. Kilbas, H.M. Srivastava, J.J. Trujillo, Elsevier, 2006

	Reference Book
	Theory of Fractional Dynamic Systems, V. Lakshmikantham, S. Leela, J.V. Devi, Cambridge Scientific Publishers Ltd., 2009

	Evaluation Criteria
	
	Number of
	Percentages

	
	Midterm Exams
	1
	30

	
	Homework
	5
	10

	
	Term Project
	1
	10

	
	Final Exam
	1
	50

	Exam Dates
	Midterm Exam:        10/ 12/ 2009  Thursday 17:40




	Course Description Details

	Week
	Dates
	Topics covered

	1
	28 Sep. – 02 Oct.
	Basic definitions and properties of fractional derivates

	2
	05 Oct. – 08 Oct
	Equations with the Riemann-Liouville fractional derivative in the space of summable functions.

	3
	12 Oct. – 16 Oct
	Equations with the Riemann-Liouville fractional derivative in the space of continuous functions. Global solution

	4
	19 Oct. – 23 Oct.
	Equations with the Reimann-Liouville fractional derivative in the space of continuous functions. Semiglobal and local solutions.

	5
	26. Oct. – 30 Oct
	Equations with the Caputo derivatives in the space of continuous differentiable functions 

	6
	02 Nov. – 06 Nov.
	Review 

	7
	09 Nov. – 13 Nov.
	Method of reduction to Volterra integral equations

	8
	16 Nov. – 20 Nov.
	Compositional method 

	9
	23 Nov. – 27 Nov.
	Operational method

	10
	30 Nov. – 04 Dec.
	Laplace transform method for solving ordinary differential equations with Liouville fractional derivatives

	11
	07 Dec. – 11 Dec.
	Laplace transform method for solving ordinary differential equations with Caputo fractional derivatives

	12
	14 Dec. – 18 Dec.
	Solution of Cauchy type problems for fractional diffusion-wave equations

	13
	21 Dec. – 25 Dec.
	Applications with MATLAB

	14
	28 Dec. – 31 Dec.
	Applications with MATLAB

	15
	04 Jan. – 08 Jan.
	Review


