Mathematical Methods of Physics(Phys. 801)

Study Guide, Fall 2002

Text: (1) MathematicaMethodsof Physicsby J. Mathev andR. L. Walker (2nd Edition).
(2) MathematicaMethodsfor Physicistdy G. Arfken (5th edition).

Instructor : Amit ChakrabartiProfessoof Physics

Office: CW 213, Tel: 532-1625¢e-mail: amitc@phys.ksu.edu

Web page:http://www.phys.ksu.edufamitc/

Office Hours: T andTh 11:00AM — 12:00PM, andothertimesby appointment.

Point Allocations:

Homewor k 30%
Exam 1 (After 5 weeks of cl asses) 20%
Exam 2 (After 10 weeks of cl asses) 20%
Fi nal Exam 30%

Tentatve list of topicsto be coveredin the course:

Chapter 1. Vectorsand Matrices

Linearvectorspacel.inearindependenceBasis,LineartransformationsiMatrices,Coordinatetransformations,
Eigervectorsandeigemwalues,Diagonalization Eigervaluesof hermitianmatrices Orthogonalizatiorprocedure
for degeneratesigevalues.

Chapter 2. Complex Variables

Functionsof a complex variable,Analytic functions,Cauchy-Riemaneqns.,Cauchys theorem Cauchys inte-
gral formula, Multiply connectedegions,Paver seriesexpansions Taylor’s series Analytic continuation Lau-
rent’s series,Singularities,Residue Residuetheorem,Contourintegration, Branchpoint, Sommerfeld-Vétson
transformationMittag-Leflertheorem Jordons lemma.

Chapter 3 AdvancedTopicsin Complex Variables
Cauchys principalvalueintegral, Dispersiorrelations Methodof SteepesbescentConformalmapping.
Chapter 4 Differ ential Equations

Ordinary point and singular points, Seriessolutionsnearan ordinary point, Legendres differential equation
andfinitenesscondition, Polynomialsolutions,Seriessolution neara regular singularpoint, Bessels equation,
Secondsolutionsby "partial derivative method”,Linearindependencef solutions Wronskian,Secondsolutions
by theWronskianmethod,"Factoringout” behaior nearsingulampoints,Schrodingeequatiorfor 1-dimensional
harmonicoscillator Hermitedifferentialequation Associated_egendreeqn.



Chapter 5 SpecialFunctions

Legendrepolynomials Normalization Rodriguesformula,Integral representationgeneratingunctionsfor the
Legendrepolynomials,Orthogonalityrelations,Besselfunctions,Orthogonalitypropertiesof Besselfunctions,
Generatingunctionfor Bessefunctions,Integral representationgjankel functions,Asymptoticforms.

Chapter 6 Integral Transforms

Fourier Series Evenandoddfunctions,Corvergence FouriertransformspPelta- Functions Parseval’'s Theorem,
Corvolution theorem,Laplacetransform,Applicationsof integral transforms:Wave Equation(Fourier Trans-
form), LCR circuit (LaplaceTransform),Bessek Equationfor n=0 (LaplaceTransform)

Chapter 7 Partial Differential Equations

ImportantPDESsin physics,Separatiorof variables,Helmholtz equation,RectangulacoordinatesCylindrical
coordinatesVibration of a round drum-head Sphericalcoordinates Sphericalharmonics,Laplaces egn. in
sphericalcoordinatesUniguenes®f solutions,Interior and exterior problems,Integral transformmethodsin
PDE,1 dimensionaheatequatiorwith 'radiative’ boundaryconditionby Laplacetransformmethod,Temperature
Distributionin averylongheatconductingod by FouriertransformMethod: Pointingoutthe“Green’sfunction”
for theproblem.

Chapter 8 Green’s Functions

Sturm-Liouville eigevalue problem,Boundaryvalue problemaseigervalue problem,Inhomogeneouproblem
andGreens functions,Discussiorof differentboundaryconditions,Examples Bowed stretchedstring, Forced
drumheadWave equationwith a source Retardegotentials.

Chapter 9 Calculus of Variations

Statemenof the problem, EulerLagrangeeqns.,Examplesfrom classicalmechanicsConstraints Variations
subjectto constraintsl.agranges multiplier, Connectiorbetweereigewvalue problemandcalculusof variations,
Rayleigh-Ritzvariationalmethod.

Chapter 10Integral Equations

Differenttypesof integral eqns.,Separableand degeneratekernels, Convolution integral equations,Volterra
equations|teratve methods.

University policy requireshatthefollowing beincludedon this studyguide:

I. STATEMENTSFORACADEMIC ACCOMMODATIONS FORDISABLED STUDENTS

If you have ary condition,suchasa physicalor learningdisability, which will malke it difficult for you to carry
outthework asl have outlinedit or which will requireacademi@ccommodationgleasenotify meandcontact
the DisabledStudentOffice (Holton 202),in thefirst two weeksof the course.

II. STATEMENT REGARDINGACADEMIC HONESTY

Plagiarismand cheatingare seriousoffensesand may be punishedby failure on the exam, paperor project;
failurein the course;and/orexpulsionfrom the university For moreinformationreferto the “AcademicDis-

honesty”policy in K-StateUndegraduateCatalogandthe Honor SystemPolicy on the Provost's homepageat

http://wwwksu.edu/honor/.



