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Nuclear and Particle Physics
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Course:
Partial differential equations

Lecturer: Prof. Stoytcho Yazadjiev

Assistant: Chief Assist Prof. Dr. Petya Nedkova
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	30

	
	Seminars
	30

	
	Practical exercises (school internships)
	

	Total in-class work
	60

	Out-of-class work
	Course project
	30

	
	Independent work (work in Library, home preparation)
	30

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	60

	TOTAL ACADEMIC WORK
	120

	ECTS credits in-class work
	3

	ECTS credits out-of-class work
	1

	TOTAL ECTS CREDITS
	4

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	40%

	2. 
	Final exam
	60%

	3. 
	
	

	4. 
	
	

	Outline of the course:

	The basic facts, properties and techniques for solving partial differential equations are considered. The students will acquire basic knowledge and computational skills which they will use in other courses and in their work as physicists.


	Preliminary requirements:

	Calculus of a function of several  real variables, Vector and tensor calculus



	Key competences acquired:

	The students will acquire basic knowledge and computational skills which they will use in other courses and in their work as physicists.


Lessons plan
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Linear equations of first order.
	2

	2
	Quasilinear equations of first order.
	2

	3
	Nonlinear equations of first order.
	2

	4.
	Linear equations of second order. Classification. Canonical form.
	2

	5.
	Boundary values problems. Existence and uniqueness theorems.  
	2

	6.
	Initial-boundary value problems. Existence and uniqueness theorems.
	2

	7.
	Distributions.
	2

	8.
	Fourier transformations.
	2

	9.
	Elliptic equations.  Maximum principle.
	2

	10.
	Green function method for elliptic equations.
	2

	11
	Fourier’s method for elliptic equations.
	2

	12
	Parabolic equations. Maximum principle.
	2

	13
	Fourier’s method  and Green function method for parabolic equations.
	2

	14.
	Hyperbolic equations. Fourier’s method.
	2

	15.
	Green function method for hyperbolic equations
	2

	
	Seminars/Practical exercises
	


	1
	Linear equations of first order.
	2

	2
	Quasilinear equations of first order.
	2

	3
	Nonlinear equations of first order.
	4

	4.
	Linear equations of second order. Classification. Canonical form.
	2

	5.
	Fourier transformations.
	2

	6.
	Boundary values problems. Fourier’s method for elliptic equations.
	4

	7.
	Fourier’s method  for parabolic equations.
	4

	8.
	Fourier’s method  for hyperbolic equations.
	4

	9.
	Bessel functions and applications in boundary value problems.
	2

	10.
	Legendre polynomials and  spherical harmonics. Applications in boundary value problems.
	4


Topics Covered on the Final Exam
	№
	Topic

	1
	Linear equations of first order.

	2
	Quasilinear equations of first order.

	3
	Nonlinear equations of first order.

	4.
	Linear equations of second order. Classification. Canonical form.

	5.
	Boundary values problems. Existence and uniqueness theorems.  

	6.
	Initial-boundary value problems. Existence and uniqueness theorems.

	7.
	Distributions.

	8.
	Fourier transformations.

	9.
	Elliptic equations.  Maximum principle.

	10.
	Green function method for elliptic equations.

	11.
	Fourier’s method for elliptic equations.

	12.
	Parabolic equations. Maximum principle.

	13.
	Fourier’s method  and Green function method for parabolic equations.

	14.
	Hyperbolic equations. Fourier’s method.

	15.
	Green function method for hyperbolic equations

	16.
	

	17.
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� Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed.






