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Preamble: 
Course Outline: This is an advance specialized course on nonlinear differential equations. This course 

will be useful for students who are interested in theoretical analysis of differential equations. 

Modules: Linear dynamical systems (semigroup approach): Cauchy functional equation, finite 

dimensional system (matrix semigroups), uniformly continuous operator semigroups.        [10 Lectures] 

 

Semigroup generators and resolvents: Generator of semigroup and their resolvents, Hille Yosida 

generalization theorems, special classes of semigroups.              [15 Lectures] 

Spectral theory for semigroups and generators: Spectral theory for closed operators, spectrum of 

semigroups and generators.                 [10 Lectures] 

Semigroups for population equations.                [07 Lectures] 

 

Textbooks: 
1. V. Arnold, Ordinary differential equations, 1973. 

2. Engel and Nagel, One-Parameter Semigroups for Linear Evolution Equations, Springer, 1999.  
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