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Course title Field of science Faculty Institute 
Functional Analysis Mathematics 

(N 001) 
Faculty of 
Mathematics and 
Informatics 

Institute of Applied 
Mathematics 

Study method Number of credits Study method Number of credits 
Lectures 2 Consultations 1 
Individual work 7 Seminars 0 

 
Course summary 

 
1. Sets and relations. Basic concepts and axioms. 
2. Metric spaces. Sets of metric spaces. Complete metric spaces. Contraction mapping. Baire category theorem. 
Separable spaces. 
3. Topological spaces. Bases. Nets. Continuous functions. Compact spaces. Topological vector spaces. 
4. Compactness in metric spaces. 
5. Linear spaces. Convex sets and functionals. Hahn–Banach theorem. 
6. Normed vector spaces and their geometric properties. Banach spaces. Spaces with Schauder basis. 
7. Inner product spaces. Hilbert spaces. Fourier series. 
8. Linear functionals. Dual continuous space. Weak topologies. Distributions. 
9. Continuous linear operators. Uniform boundedness principle. Closed graph theorem. Inverse, regular and 
adjoint operators. Compact operators. 
10. Elements of spectral theory. Spectrum and resolvent. Spectrum of self-adjoint operators.. 
11. Linear equations. Fredholm – Riesz – Schauder theory. 
12. Differential calculus. Fréchet, Gateaux derivatives. Higher order derivatives, Taylor formula. Newton's 
method. 
13. Nonlinear equations. Schauder principle. Fixed point theorems. 
 
Total number of contact hours: 64 academic hours. 
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