
Syllabus for Comprehensive Exam 

MATH 566: Fractional Differential Equations 

 

 

Course description 

Special functions (Gamma, Mittag-Leffler, and Wright). Riemann fractional integral. Riemann-Liouville 

and Caputo fractional derivatives. Composition rules. Embeddings. Equivalence with integral 

equations. Well posedness for Cauchy type problems. Successive approximation method. Laplace and 

Mellin transform methods. 

 

Topics 

 

Special functions  

Gamma function, Mittag-Leffler function of one and two parameters. 

 

Fractional calculus 

Riemann-Liouville fractional integral and derivative, Caputo derivative, Grünwald-Letnikov 

derivative. 

 

Initial value problem for differential equations with Riemann-Liouville and Caputo derivatives 

 Initial conditions, existence and uniqueness in the weighted spaces of continuous functions. 

 

Methods for solving fractional differential equations 

Volterra integral method and successive approximation, composition method, series method, 

Laplace and Mellin transform methods. 
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