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3L P & L i 4 Calculus, Advanced calculus

# % p & : Understanding and performing calculation of complex differentiation and integration and
their applications.

AL Introduction to algebraic and geometric properties of complex numbers and calculus of
complex functions. Analyticity of complex functions and complex integration theory.

1. Mathews and Howell, Complex Analysis
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2. Pennisi and Gordon, Elements of Complex Variables
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The algebra and geometry of complex numbers. The
Complex numbers topology of complex numbers. Bolzano-Weierstrass 2
theorem. Jordan curve theorem.
Functions and linear mappings. Limit and continuity. The
Complex functions power, root and reciprocal transformations. Branches of 2
functions.
; ; Differentiability and analyticity of complex functions. The
gr:]i[[3i/élr§:sand harmonic Cauchy-Riemann equations. Harmonic functions and their 2~3
conjugates.
Complex sequences and Limit of complex sequences and series. Geometry series and 1~2
series convergence theorems. Power series functions.
The complex exponential function. The complex
; logarithmic function. Complex exponents. Trigonometric
Elementary functions and hyperbolic functions. Inverse trigonometric and inverse 2
hyperbolic functions (optional).
Contour and contour integrals. The Cauchy-Goursat
. : theorem. The fundamental theorem of integration.
Complex integration Integration representations for analytic functions. Morera’s 4
theorem, Liouville’s theorem, Cauchy’s inequality.
Uniform convergence. Taylor series representation. Laurent
Taylor and Laurent series series representation. Singularities, zeros and poles. 2~3
Applications of Taylor and Laurent series.
Elementary residue The residue theorem. Trigonometric integrals. Improper 1~2
calculus integrals of rational functions.
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# % P & : Good skill in performing integration by residue. Application of residues. Understanding
and performing calculations of conformal mapping, and Fourier series and Laplace

transforms.

WAL 1 The course continues the development of residue theory to the intermediate level and its
more advanced applications. The course also discusses conformal mappings, and Fourier
and Laplace transforms and their applications.

i 4L p &L & & 4 : Calculus, Advanced calculus, Complex analysis |

1. Antimirov, Kolyshkin, and Vaillancourt, Complex Variables
2. Pennisi and Gordon, Elements of Complex Variables
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Singular points of analytic functions. The residue theorem.
Trigonometric integrals. Definite integrals of rational
. function over the whole real line. Definite integrals of
Calculus of residue rational functions time sine or cosine. Definite integrals of 3
rational functions time exponential functions. Definite
integrals of rational functions time a power function.
Intermediate residue Improper definite integrals of rational functions over the 3
calculus positive real line. Poisson integrals, Fresnel integrals.
Application of residue Counting zeros and poles of meromorphic functions. The 5
theory 1 argument principle. Rouche’s theorem.
I . Simple pole expansion of meromorphic functions. Mittag-
nglrlc%tlon of residue Leffler theorem. Infinite product expansion of entire 2
y functions.
The linear transformation. The linear fractional transformations.
Conformal mapping The invariance of cross ratio. Symmetry with respect to a circle. 3
Jukowski airfoil. ~ Schwartz-Christoffel transformation.
. . Fourier series. The Dirichlet problem for the unit disk. The
Egulr;izst?gﬁssfg?ﬁq Fourier transform. The Laplace transform. Inverting the 3
P Laplace transform. Convolution.




