
Mathematical Methodsof Physics(Phys. 801)

Study Guide, Fall 2002

Text: (1) MathematicalMethodsof Physicsby J.Mathew andR. L. Walker (2ndEdition).
(2) MathematicalMethodsfor Physicistsby G. Arfken(5thedition).

Instructor : Amit Chakrabarti,Professorof Physics
Office: CW 213,Tel: 532-1625,e-mail: amitc@phys.ksu.edu
Webpage:http://www.phys.ksu.edu/� amitc/
Office Hours: T andTh 11:00AM — 12:00PM, andothertimesby appointment.

----------------------------------------------------------------------

Point Allocations:

Homework 30%

Exam 1 (After 5 weeks of classes) 20%

Exam 2 (After 10 weeks of classes) 20%

Final Exam 30%

----------------------------------------------------------------------

Tentative list of topicsto becoveredin thecourse:

Chapter 1. Vectorsand Matrices

Linearvectorspace,Linearindependence,Basis,Lineartransformations,Matrices,Coordinatetransformations,

Eigenvectorsandeigenvalues,Diagonalization,Eigenvaluesof hermitianmatrices,Orthogonalizationprocedure

for degenerateeigenvalues.

Chapter 2. ComplexVariables

Functionsof a complex variable,Analytic functions,Cauchy-Riemanneqns.,Cauchy’s theorem,Cauchy’s inte-

gral formula,Multiply connectedregions,Power seriesexpansions,Taylor’s series,Analytic continuation,Lau-

rent’s series,Singularities,Residue,Residuetheorem,Contourintegration,Branchpoint, Sommerfeld-Watson

transformation,Mittag-Leflertheorem,Jordon’s lemma.

Chapter 3 AdvancedTopicsin Complex Variables

Cauchy’s principalvalueintegral,Dispersionrelations,Methodof SteepestDescent,Conformalmapping.

Chapter 4 Differential Equations

Ordinary point and singularpoints, Seriessolutionsnearan ordinary point, Legendre’s differential equation

andfinitenesscondition,Polynomialsolutions,Seriessolutionneara regular singularpoint, Bessel’s equation,

Secondsolutionsby ”partial derivativemethod”,Linearindependenceof solutions,Wronskian,Secondsolutions

by theWronskianmethod,”Factoringout” behavior nearsingularpoints,Schrodingerequationfor 1-dimensional

harmonicoscillator, Hermitedifferentialequation,AssociatedLegendreeqn.



Chapter� 5 SpecialFunctions

Legendrepolynomials,Normalization,Rodrigues’formula,Integral representations,Generatingfunctionsfor the

Legendrepolynomials,Orthogonalityrelations,Besselfunctions,Orthogonalitypropertiesof Besselfunctions,

Generatingfunctionfor Besselfunctions,Integral representations,Hankel functions,Asymptoticforms.

Chapter 6 Integral Transforms

FourierSeries,Evenandoddfunctions,Convergence,Fouriertransforms,Delta-Functions,Parseval’sTheorem,

Convolution theorem,Laplacetransform,Applicationsof integral transforms:Wave Equation(Fourier Trans-

form), LCR circuit (LaplaceTransform),Bessel’s Equationfor n=0(LaplaceTransform)

Chapter 7 Partial Differential Equations

ImportantPDEsin physics,Separationof variables,Helmholtzequation,Rectangularcoordinates,Cylindrical

coordinates,Vibration of a round drum-head,Sphericalcoordinates,Sphericalharmonics,Laplace’s eqn. in

sphericalcoordinates,Uniquenessof solutions,Interior andexterior problems,Integral transformmethodsin

PDE,1dimensionalheatequationwith ’radiative’ boundaryconditionbyLaplacetransformmethod,Temperature

Distribution in averylongheatconductingrodby FouriertransformMethod: Pointingoutthe“Green’sfunction”

for theproblem.

Chapter 8 Green’s Functions

Sturm-Liouvilleeigenvalueproblem,Boundaryvalueproblemaseigenvalueproblem,Inhomogeneousproblem

andGreen’s functions,Discussionof differentboundaryconditions,Examples: Bowedstretchedstring,Forced

drumhead,Waveequationwith a source,Retardedpotentials.

Chapter 9 Calculusof Variations

Statementof the problem,Euler-Lagrangeeqns.,Examplesfrom classicalmechanics,Constraints,Variations

subjectto constraints,Lagrange’s multiplier, Connectionbetweeneigenvalueproblemandcalculusof variations,

Rayleigh-Ritzvariationalmethod.

Chapter 10 Integral Equations

Different typesof integral eqns.,Separableand degeneratekernels,Convolution integral equations,Volterra

equations,Iterative methods.
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Universitypolicy requiresthatthefollowing beincludedon thisstudyguide:

I. STATEMENTSFORACADEMIC ACCOMMODATIONSFORDISABLED STUDENTS

If you have any condition,suchasa physicalor learningdisability, which will make it difficult for you to carry

out thework asI have outlinedit or whichwill requireacademicaccommodations,pleasenotify meandcontact

theDisabledStudentsOffice(Holton 202),in thefirst two weeksof thecourse.

II. STATEMENT REGARDINGACADEMIC HONESTY

Plagiarismand cheatingareseriousoffensesand may be punishedby failure on the exam, paperor project;

failure in the course;and/orexpulsionfrom the university. For moreinformationrefer to the “AcademicDis-

honesty”policy in K-StateUndergraduateCatalogandtheHonorSystemPolicy on theProvost’s homepageat

http://www.ksu.edu/honor/.


