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(Description)

Modelling the world in terms of ordinary and partial differential equations, solving
these equations and interpreting the solutions are fundamentally important for
physicists. The course “Methods of Mathematical Physics” for second-year
undergraduate students is designed to make students familiar with the basic methods to
solve ordinary differential equations and partial differential equations with typical
boundary value problems. Topics include: the general theory of ODEs and common
methods for solving these equations, series methods to solve linear ODEs with constant
and non-constant coefficients; special functions: Gamma function, hypergeometric
functions, Bessel’s functions and Legendre polynomials; Fourier series; solutions of
PDE’s in rectangular, cylindrical, and spherical coordinates by means of
eigenfunction-expansion method, Fourier-transform method, Green’s function method,

conformal transformation method, etc.
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first-order and higher-order ordinary differential equations);
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Jii (understanding the properties of many special functions, such as Gamma
functions, Bessel’s functions, Legendre’s polynomials etc.);
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of creating mathematical-physics equations from physics problems);
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the skills of solving second-order partial differential equations by means of Fourier

transform method, Green’s functions, conformal transformation etc.)-

CHOEPR T,
JE 2 HE Je R
(Class Schedule

& Requirements)

HEENE | B | AR B | AR 7
WA | 10 | AR | RERM | EE-F A PRk Je iR
figti% (Elements of RMETE | MERMS TR MR
Ordinary B (1) A i i
Differential
Equations)

T EMATTER | 10 | &P | e | EER R RIS
BRI SRR Ry RIETFTE | MO TERR s
% (Series Solutions FCHIVENE | iR, #A2E D1ZE

of Linear IR AL T

Second-Order e, FENAEn




Ordinary Gamma FR%L.
Differential Bessel PRI S5 4F
Equations; special TR BRI DT
functions)
1E AT bR A8 R A B WA | RER | EiR Ny
244 (Orthogonal AT 5E | Sturm-Liouville I 56
Functions and FSCEIAENE. | 1) R A o
Fourier Series) REts R 2

JE T 1 Fourier

Fourier-Bessel 2%

Hon

Fourier-Legendre

RALHIVE R
Tl o3 75 R (R ST WA | REER | RS | B R

(Introduction to AT E | TR Ay | I
Partial Differential BN | FR P R
Equations)
LA AR Z2 ) D WA | e | BEESETE | El R
53 75 F2 (Partial AT | B, ERERE b
differential RN | B TRE . T
equations in VENIMEL VAP b =res
rectangular HA AR R
coordinates) (R ASAIE BR 2R
VANARCA

PR AL B AR AL bR 22 WA | WERM | ERWMSTT | AR AGR
o ) D T 7 7 RUEFTFE | FRERARFRA] gl Es
(Partial Differential BAAENE | FEARRR R )
Equations in Polar il
and Cylindrical
Coordinates)
BRALFR 22 T ) Dk WA | WEEsh | AEEEREL | R R
435 FE (Partial LR | EEMM T | E
Differential FAIENL | FEAEBRAAAR R
Equations in R fiA
Spherical
Coordinates)
Pk oy 5 FE 0 4 L WA | REER | ARSI | PRk R
IH AR 0 R0 7 5 7 17 R | #H, BERELHA| =R
A fi#yk (Fourier RHENE | X a2 7
and Laplace CEia) 7aFS

transforms and their
applications to
partial differential




equations)

73 77 R AR AR BB | WA | EERRE WM | ARk AR
PRI (Methods RALHRE | TR AR el Ly

of Green’s DA R (a4 BRI H T 5

functions)

sk 7 7 R R A WA | REER | EERGEmM | R
AR W figk 2 (Methods REEFETE | TR A s

of conformal ik LS 7

transformation )

(ZUM AR RS LA INATH, AN AT s, SRR, SR, X RREE
HENEHATVER R, a7 00 B BAARE N
* 1 T7 3 IR 30%, W 30% WIRHR: 40% GRS
(Grading)
BEGR:
. . | 1. Differential Equations with Boundary-Value Problems, by Dennis G. Zill
MR B Werential Eq v g
&} Michael R. Cullen, Brooks/Cole Publishing.
(Textbooks & 2. HUEWIETECGE 4R, REMH, SHHE HRE.
. 3. Partial differential equations and boundary value problems with Fourier series, by
Other Materials) .
N H Asmer, Pearson Education.
4. BUeEYEEE, ARER, Btk
HE
¥
(More)
H/UE
¥

(Notes)
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