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 Content : 

 

1.  Preliminaries to Complex Analysis ( 2 courses) 
1.1.Complex numbers and the complex plane  

1.2.Topology of C and C . Connectedness. Sequences and completeness. 

Compactness. Uniform convergence  

1.3.Elementary functions. Mobius transformations. The exponential function. 

The trigonometric and hyperbolic functions. The logarithmic function. Complex 

powers and inverse trigonometric functions 

2.  Differential calculus in the Complex Plane (2 courses) 
 2.1.Continuity 

 2.2.C-diferentiability. Complex derivatives.The Cauchy-Riemann differential 

equations. Derivability. Olomorphy.  

 2.3.Harmonic functions 

3.  Integral calculus in the Complex plane (Cauchy’s theory) ( 4 courses) 
3.1.Complex line integrals. Properties. Fundamental Theorem of Calculus for 

contour integrales.  

3.2.Independence of path 

3.3.Goursat’s theorem  

3.4.Homotopy and simple connectivity 

3.5.Cauchy’s theorem 

3.6.Winding number 

3.7.Cauchy’s integral formula 

3.8.Further applications: Cauchy’s inequalities. Liouville’s theorem. Morera’s 

theorem 

3.9.Maximus modulus theorem. Schwarz lemma. 

4.  Sequences and Series of holomorphic functions ( 4 courses) 



4.1.Uniform approximation 

4.2.Power series 

4.3.Taylor’s theorem 

4.4.Laurent’s series 

4.5.Classification of singularities. Casorati-Weierstrass theorem 

5. Residue theory and its Applications ( 2 courses) 

 5.1.The  residue theorem 

 5.2.Trigonometric integrals over [0,2π ] 

 5.3.Improper integrals of certain functions over (-∞,∞) 

 5.4.Improper integrals involving trigomnometric functions 

 5.5.Integrals involving multiple-valued functions 

 5.6.The Argument Principle  
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