Cual) J1 daaly
Sadaiil) g 53 gadl claca 5l

(2) Aol slpd (na Ciuarss

(Instructor) (glwall (uste clagha .1

Jaall dilae 5lst danl Lo b alaall (uie [ Gopde ) o

3592 la il a8y il )

aaljamel@aabu.edu.jo P g SN oyl

(2 0) (Sl Capdiall/ Ganpailly Enll aebuse

(Course Description) (lwall ciay .2
A s oY @i AL Gl ¢aa gall Aalaall g GOy Asbee Aalall il @Y 5 A Sall Adealil) c¥abed) ¢ colduad) bl daal e
o8 sall 1t 5 A€ jall ol puatall A pai ¢y i) 6l 0 Uil Ay €lagililad
Partial Differential Equations and Special Functions: Laplace’s Equation, The Wave Equation, The Diffusion Equation; Integral
Transforms: The Laplace Transforms: Theory and Applications, Fourier Transforms: Theory and Applications ; The Dirac Delta Function
, Green’s Functions ; Theory of Complex Variables : Analytic Functions and Cauchy-Riemann Condition , The Residue Theorem ; Some
Important Functions : Gamma Function, Beta Function ; Error Function.
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Familiarize the student with gamma and beta integrals and their various applications.
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Explain the importance of PDEs and the separation of variables method.
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Introduce the Frobenius method and when to use it to solve ODEs and how to construct the

general solution using the superposition principle.
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Explain the Sturm-Liouville problem and Hermitian operator properties.
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Solve special ODEs such as Legendre, Bessel and Hermite equations and investigate the

properties of their solutions such as completeness and orthonormality.
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Define the Fourier transform and their importance and applications in the physical sciences
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Introduce the students to complex functions and residue theory.
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Evaluate certain integrals using gamma, beta functions, and Dirac—delta function.
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Apply separation of variables technique to solve partial differential equations.
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Apply the method of Frobenius to solve certain ordinary differential equations (Legendre, Bessel, etc.)
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Define the Sturm-Liouville problems and Hermitian operators and their properties such as orthogonality and
completeness
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Use miscellaneous properties of the solutions of the special ODEs such as Legendre, Bessel, Hermite, spherical
harmonics etc.
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Evaluate complex integrals using Cauchy Integral Formula and residues and Be familiar with integral Fourier

transform and Laplace transform.
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The factorial function, gamma function definitions
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Gamma function of negative numbers, important formulas involving gamma function, beta
function.
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Relation between gamma and beta functions, Stirling's formula, and applications.
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Separation of variables, PDE in physics (Laplace, Poisson, wave, and Helmholtz equations)
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Frobenius method, superposition principle, linearly independent functions and Wronskian.
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Nonhomogeneous PDE, Green’s function, Dirac-delta function.
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Definition of S-L problem, Hermitian operators and their golden properties.
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Legendre equation, Legendre functions and polynomials, Rodrigues formula, generating function,
recurrence relations.
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Completeness and orthogonality, associated Legendre functions, spherical harmonics.
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Bessel equation, Bessel functions generating function, recurrence relations, completeness and
orthogonality, spherical Bessel functions.
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Hermite equation and Laguerre equation.
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Complex variable functions, Cauchy-Riemann conditions, calculus of residue.
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Fourier transform, Laplace transform.
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(Teaching and learning Strategies and Evaluation Methods)
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Midterm exam
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Mathematical Methods in the Physical Sciences £ aaall
ISBN-13: 978-0471198260 el
ISBN-10: 9780471198260
Mary L. Boas

Wiley

(July 22, 2005)

3 edition

https://www.amazon.com/Mathematical-Methods-Physical-Sciences-Mary/dp/0471198269 v -
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