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SUBJECT: Applied Analysis 

1. Differential and integral Calculus   

 Differentiability in one and several variables 

 The chain rule 

 Vector-valued functions and their derivatives 

 Integration on the line and in higher dimension 

 Multiple integrals and iterated integrals 

 Change of variables for multiple integrals 

2. Line and surface integrals  

 Arc length, line integrals and Green’s theorem 

 Surface integrals and divergence theorem 

 Stokes’ theorem 

3. Normed spaces and Banach spaces  

 Vector spaces and normed spaces 

 Sequences and Cauchy sequences 

 Continuous functions 

 Bounded linear operators 

 Metric spaces and complete metric spaces 

 Contraction mapping principle 

 Banach spaces 

 Applications to ODE, Picard’s iteration and dynamical system 

4. Hilbert spaces  

 Inner product spaces and Hilbert spaces 

 Orthonormal basis 

 Adjoint operators 

 Fourier series 

 Eigenfunction expansion 
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