ANNOTATION

working program of the academic discipline

Master Programme “Computational Mathematics and Informational Technologies” 
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	Year and period
	MSc. (Applied Mathematics), 1 year, semester 2

	Teachers
	Lecturer(s): Ph. D. S.V.Revina
Assistant(s): 

	Aims
	To train the students to appreciate the interplay between theory and modeling in problems arising in the applied science. To give them a solid theoretical background for nonlinear science

	
	

	Learning Outcomes
	After completing the course, the students are expected to be able to:

· describe some physics and biomechanical models

· develop methods of mathematical physics

· give the proofs of main theoretical results

· solve exercises and problems

· apply theoretical material to the research work 



	Content
	Introduction. Soliton. History of discovery. Definition. Modern applications. Conservative Systems with One Degree of Freedom. Mathematical Pendulum. Phase plane. Separatrix. Exact solutions corresponding the separatrix.  Wave Equations from Mass-Spring Systems. Longitudinal motion. Transversal motion. Fourie transform. Laplace transform. Torsion Coupled Pendulums: Sine-Gordon Equation. Equations for N torsion coupled equal pendulums. Sine-Gordon equation. Kink and anti-kink solutions. Breather solutions. Backlund Transformation. Description. Applications to ODE and PDE. KdV equation.  Legendre polynomas. Spherical functions. The quantum mechanics harmonic oscillator. The KdV equation in Physics. Exact Solutions of the KdV equations. The KdV equation and associated linear system. Some exact solutions of the KdV equations. Soliton propagation. Nerve Pulses and Reaction-Diffusion Systems. Nerve-pulse velocity. Simple nerve models. Reaction diffusion in higher dimensions.

	
	

	Modes of study
	Lectures, laboratory, self and pre-laboratory work and project preparation, exam in 2-nd semester. Total amount 180 h.

	Evaluation
	Individual tasks 20%. Midterm test 20%. Class presentation 20%. Final exam 25%. Attendance 15%

	Study materials
	Salsa S. Partial Differential Equation in Action – From Modelling to Theory. Springer, 2008.
Scott A. The Nonlinear Universe. Chaos, Emergence, Life. 2007. 364 p.



	Prerequisites
	Differential equations and the equations of mathematical physics are obligatory. Some background in continuum mechanics, mathematical models of science is recommended

	Further information
	


