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1. Vector Calculus:
vector functions, differentiation of vector functions, curves and surfaces, tangents and
normals, integration of vector functions, line integrals, surface integrals, gradient,
divergence and curl, Green's theorem, Gauss' theorem, Stokes' theorem, potential
theory

2. Fourier Analysis:
Fourier series, convergence of Fourier series, Fourier integrals, Fourier transforms,
properties of Fourier transform, complex Fourier transforms, Fourier spectra, power
spectra, discrete Fourier transform

3. Orthogonal Expansions: (if time permits)
special functions (Legendre, Bessel), orthogonal polynomials, Sturm-Liouville theory,
eigenfunction expansions

4. Linear Partial Differential Equations:
method of separation of variables, eigenvalue problems, eigen-solutions, heat equations,
wave equations, Laplace equations, non-homogeneous equations and boundary
conditions, Laplace and Fourier transforms for solving boundary-value problems

5. Complex Analysis:
complex variables and complex functions, analytic functions, differentiation and
integration of complex functions, multi-valued functions, branch point and branch cut,
Cauchy integral theorem, power series, Taylor and Laurent series representation of
functions, singularities, residue theorem, application on real integrals

‘Advanced Engineering Mathematics’, 6th ed.,
P. V. O’Neil, Thomson, 2007.

I~ FREPAER




F1=x 02

oy £453 ma %mé@,+“ﬂ”ﬁw— PGB PR B e
IFL‘%L#‘@# 1= ]&s‘f {8 o7 KfES B D BB AR ﬂ%ﬂfj’“ﬂ«% TR DT o
BT TR

%%i%@ﬁ@%m i S e B S A *T RIE g &
- STE A A LA B Rk th s F e 45 AT - a2 R ;;\mr;g f‘ja,? ) chik &
BWEI1E N RBEREHRNTE R D A ET . e ﬁt’f K B8E S 5D
R, R AH A Rt o L A REAFEE LI KE A i Pa g LR R
f‘v?fm%@’ At B A R PIERED » AL CRERT KTRE B Y

ﬁ%ﬂ%%m$ﬂ ELAE R ST RN S R K 0B S VR X SIS R
%frv%‘? SRR P B REP I AEE SR c I REE(T)IPN FAE S

dvﬁtmﬂt?ﬁ&\ ~ & = ¥ (Fourier) & BB B 5 & = ¥k mucsh > V2 242, 2
HRBEAPTE T R ER Y IPF P I EIAS SR (FHEAFAS) FEFE
AR - AR - o T “f T AR IR A ¢ R T AR EE
(F)“ 2. ¥ Mo %f_i\mﬁ’**’;}iﬁ CHBE R EAA B RRE(C)EM O FET

I % IR AT R AL -

%ﬁmw§$ﬁ*4tlﬁ&§:~$§lﬁ%§\%%&%ﬁ\\lﬁi?

pES \&@A\Jﬁ BEE L FEPEFEEBNEATIN AN FEBL &M
WF AR UHEET S g R REIFR -

AEARITHEER S - B LF2 PHRERY ITIOT

= W 3R EERE

e Vector differential calculus — (O’Neil)

1 vector functions, curves (length, tangent, normal, Sec.12.1~12.2
curvature and torsion), Frenet formulas, velocity &
acceleration of particle

e Vector differential calculus — (O’Neil)
vector field, streamlines, gradient of scalar field, Sec.12.3~12.5
2 directional derivative, physical interpretation of gradient,

divergence & curl of vector field, physical interpretation of
divergence & curl,

e Vector differential calculus — (O’Neil)
important vector identities Sec.12.5,
3 e Vector integral calculus — Sec.13.1,

line integrals of scalar & vector fields, conservative vector | Sec.13.3~13.4
field & potential theory, representations of surfaces, areas

e Vector integral calculus — (O’Neil)
4 surface integral of scalar field, surface integral of vector Sec.13.5
field
EDEYEAC S
e Vector integral calculus — (O’Neil)
5 Green’s theorem, extension of Green’s theorem, Sec.13.2,
divergence (Gauss) theorem, Green’s identities, Stokes Sec.13.6~13.8

theorem, Stokes theorem & potential theory




e Fourier series & Fourier Integrals —

(O’Neil)

Fourier series (concept & idea), Fourier coefficients, Sec.14.1~14.3

6 Fourier-series representation of function, piecewise
continuous & piecewise smooth functions, convergence
properties of Fourier series

e Fourier series & Fourier Integrals — (O’Neil)
Fourier cosine & sine series, differentiation & integration | Sec.14.4~14.6
7 of Fourier series, Parseval theorem, Fourier-series
representation of periodic function, Fourier spectrum
o 521 (%)
e Fourier series & Fourier Integrals — (O’Neil)
complex Fourier series, Fourier integrals, convergence of | Sec.14.7,
Fourier integral, Fourier cosine & sine integrals, complex | Sec.15.1~15.3
8 Fourier integrals
e Fourier transforms —
idea of Fourier transform, Fourier transform & inverse
Fourier transform
¢ Fourier transforms — (O’Neil)
9 Fourier spectrum, properties of Fourier transform Sec.15.4
« H 3= AT
e Fourier transforms — (O’Neil)
convolution, applications of Fourier transform, windowed | Sec.15.4~15.5,
Fourier transform, filtering & Dirac delta function, part of Sec.15.7,
lowpass & bandpass filters, Fourier cosine & sine part of Sec.16.1,

10 transforms, discrete Fourier transform, discrete Fourier part of Sec.16.2

spectrum, power spectrum
e Special functions, eigenfunction expansions —
(PR gFplvs 4 b 3 &)
special functions (Legendre polynomials, Bessel
functions), orthogonality of special functions
e Special functions, eigenfunction expansions — (O’Neil)
(B2 LFpez 3 3 &) part of Sec.16.1,

1 orthogonality of special functions, Fourier-Legendre part of Sec.16.2,
series, Fourier-Bessel series, boundary-value problem, part of Sec.16.3
Sturm-Liouville theorem, eigenfunction expansions

o B4k (R
e Partial differential equations (PDE) — (O’Neil)

12 types of PDE (heat equation, wave equation, Laplace Sec.18.1~18.2
equation), methods of separation of variables, solutions to | (exclude 18.2.4)
unsteady heat equation with different boundary conditions

e Partial differential equations (PDE) — (O’Neil)
unsteady heat conduction in infinite media, steady heat Sec.18.3 (exclude

13 equation (Laplace equation), Laplace equation in polar 18.3.3),
coordinates, Laplace equation for unbounded domain Sec.19.1~19.3,

Sec.19.8.1,

part of Sec.19.5.1




e Partial differential equations (PDE) —

(O’Neil)

wave equation, wave equation for infinite string, unsteady | Sec.17.1~17.3

14 heat equation in cylindrical coordinates, equations in (exclude 17.2.5 &

multiple spatial coordinates 17.3.3),
o % 5= F (%‘F ) Sec.18.4,
Sec.17.7, Sec.18.5
e Partial differential equations (PDE) — (O’Neil)
non-homogeneous equation & non-homogeneous Sec.17.2.5,
boundary conditions, method of Laplace transform, Sec.18.2.4,
method of Fourier transforms Sec.18.3.3,

15 |*® Complex analysis — part of Sec.19.5.1,
complex variables & complex functions, Cauchy-Riemann | Sec.17.3.3
conditions, analytic functions, power series

part of Sec.20.1,
part of Sec.20.2,
Sec.21.1~21.2
e Complex analysis — (O’Neil)
complex exponential & trigonometric functions, multi- Sec.21.3~21.5,
valued functions (complex logarithm & fractional powers), | Sec.22.3~22.4

16 branch point & branch cut, Taylor & Laurent series,

singularities (poles)
e Complex integrations —
Cauchy integral theorem, Cauchy integral formula
o %65 |4 (¥ )
e Complex integrations — (O’Neil)

17 power series representation of function, residue theorem, Sec.23.1~23.2,
application of residue theorem, evaluation of real integrals | Sec.24.1~Sec.24.3
using complex integration techniques
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Office: 1 % 618
e-mail: tywu@ntu.edu.tw
Office hours: Wed. 12:00~2:00 pm
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