25MA804 Applications of Lie Group of Transformations to Differential Equations 40 0 4

Course Outcome:

CO1: Understand the concept of the Lie Group Transformations and their properties. Also, understand the
fundamental idea of one or more parameters of the Lie Group Transformations.

CO2: Understand the Concepts of Lie algebras and classifications of sub-algebras.

CO3: Study the applications of the Lie group transformations to ordinary differential equations.

COA4: Study the applications of the Lie group transformations to partial differential equations.

Unit-1

Introduction - Lie groups — elementary examples, Lie groups of transformations, Infinitesimal
transformations, First Fundamental Theorem of Lie — Canonical coordinates, Extended group
transformations and infinitesimal transformations (one independent and one dependent
variables), Multi-parameter Lie groups of transformations second and third fundamental Lie’s
theorem.

Unit-2

Lie Algebras - elementary examples - classification of sub algebras and their applications,
Invariance of first and second order ordinary differential equations, Applications of Lie groups
of transformations to ordinary differential equations.

Unit-3

Introduction - Review of first and second order partial differential equations with two
independent variables, Extended group transformations and infinitesimal transformations with
two independent and one dependent variables.

Unit-4

Invariance of a partial differential equations of second order - Heat equation, one dimensional
wave equation, nonlinear Heat equations - Reduction of independent variables - similarity
solutions.

Unit-5

Applications of Lie groups of transformations: Kortedweg de Vries equation and nonlinear Heat
equations.
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Evaluation Pattern:

External-50 Marks
End semester Examination: 50 Marks

Internal-50 Marks
Continuous Assessment: 20 Marks
Midterm Examination: 30 Marks




