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授課教師： 徐淑裕
學 分 數：
3






修　　別：必選
科目名稱：複變函數論
英文譯名：Complex analysis
教學目標：Understanding and performing calculation of complex differentiation and integration and their applications.
授課大綱：
	單元主題
	內容綱要
	上課週數

	Complex numbers
	The algebra and geometry of complex numbers. The topology of complex numbers. Bolzano-Weierstrass theorem. Jordan curve theorem. 
	2

	Complex functions
	Functions and linear mappings. Limit and continuity. The power, root and reciprocal transformations. Branches of functions.
	2

	Analytic and harmonic functions
	Differentiability and analyticity of complex functions. The Cauchy-Riemann equations. Harmonic functions and their conjugates. 
	2 ~ 3

	Complex sequences and series
	Limit of complex sequences and series. Geometry series and convergence theorems. Power series functions.
	1 ~ 2

	Elementary functions
	The complex exponential function. The complex logarithmic function. Complex exponents. Trigonometric and hyperbolic functions. Inverse trigonometric and inverse hyperbolic functions (optional).
	2

	Complex integration
	Contour and contour integrals. The Cauchy-Goursat theorem. The fundamental theorem of integration. Integration representations for analytic functions. Morera’s theorem, Liouville’s theorem, Cauchy’s inequality. 
	4

	Taylor and Laurent series
	Uniform convergence. Taylor series representation. Laurent series representation. Singularities, zeros and poles. Applications of Taylor and Laurent series. 
	2 ~ 3

	Elementary residue calculus
	The residue theorem. Trigonometric integrals. Improper integrals of rational functions. 
	1 ~ 2


教科書及參考書籍：1. John B. Conway: Functions Of One Complex Variable.
                    2nd edition
                  2.  complex analysis and applications j. Brown and R.         Churchill.
                  3. Lars Ahlfors: Complex Analysis 3rd edition.

                  4. Stein and Rami Shakarchi: Complex analysis
	
	


評量方式: Midterm 35%

         Final: 45%

         Assignment : 20% 
