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Course Catalog

3 Credit Hours. In this course we mainly study the following subjects: Hilbert space, Banach space, Differential operators
and comparison theorems, Spectral theory, Schrodinger Equations, Fractional Calculus, Fractional Differential
Equations, Physical Models and Applications.

Teaching Method: Blended

Text Book

Title Fractional Differentia Equations

Author(s) I. Podlubny,

Edition 1st Edition

Short Name Fractional Differential Equations

Other
Information

Course References

Short name Book name Author(s) Edition
Other

Information

Functional Analysis Introductory Functional Analysis with
Applications

Kreysing 1st
Edition

Mathematical Physics- Quantum
physics

Mathematical Physics Hassani, 1st
Edition

Instructor

Name Prof. Qutaibah Khatatbeh

Office Location D3
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Office Hours Sun : 11:00 - 12:00
Mon : 11:00 - 13:30
Tue : 11:00 - 12:00
Wed : 11:00 - 13:30

Email qutaibeh@just.edu.jo

Class Schedule & Room

Section 2:
  Lecture Time: Wed : 15:00 - 16:30
  Room: NG55

Tentative List of Topics Covered

Weeks Topic References

Weeks
1, 2

Introduction to Mathematical Physics Basics of Functional Analysis, Operators, Self-
adjoint differential equations, Comparison theory

From Functional
Analysis, 

From Mathematical
Physics- Quantum

physics

Weeks
3, 4

Schrodinger operators in Quantum mechanics, Harmonic Oscillator and Hydrogen
Atom Spectral bounds for Schrodinger operators, Introduction to Fractional
Calculus

From Fractional
Differential Equations,

From Mathematical
Physics- Quantum

physics

Weeks
5, 6

Fractional Derivatives and Integrals, properties and basic theories, Riemann
Fractional Derivatives, Caputo's Fractional Derivatives

From Fractional
Differential Equations

Weeks
7, 8

Laplace Transform of Fractional Derivatives Fourier transform of Fractional
derivatives

From Fractional
Differential Equations

Week
9

Fractional Differential Equations, Existence and uniqueness From Fractional
Differential Equations

Week
10

Solving Fractional Differential Equations using integral transforms From Fractional
Differential Equations

Weeks
11, 12

Solving Fractional Differential Equations using Green's Functions From Fractional
Differential Equations

Week
13

Solving Fractional Partial Differential Equations From Fractional
Differential Equations

Week
14

Spectral decomposition theorem for eigenvalue problems From Fractional
Differential Equations
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Weeks
15, 16

Applications in Quantum Mechanics ( from theory to real life problems) ideas for
research papers

From Fractional
Differential Equations,

From Functional
Analysis, 

From Mathematical
Physics- Quantum

physics

Mapping of Course Outcomes to Program Outcomes
Course Outcome Weight

(Out of 100%)
Assessment

method

Introduce the Homotopy perturbation method to solve differential
equations.

15%

Introduce the generalized Taylor series method to solve fractional
differential equations

20%

Introduce the sine-cosine method and Tanh method to solve nonlinear
evolution problems.

35%

Introduce the Adomian decomposition method to solve differential
equations.

15%

Introduce the perturbation method to solve algebraic and differential
equations involving small parameter.

15%

Evaluation

Assessment Tool Weight

Mid term 50%

Final 50%

Policy

Important 1. Submit your work, requested assignments through e-learning system.
2. Check assignments, projects and participate in discussion forum on e-learning system.
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