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NUCLEAR AND PARTICLE PHYSICS
S Y L L A B U S
Course: 
Calculus of a function of several real variables
Lecturer: Prof. Radoslav Rashkov   
Assistant: Chief Assist. Prof. Dr. Tsvetan Vetsov
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	60

	
	Seminars
	60

	
	Practical exercises (school internships)
	

	Total in-class work
	120

	Out-of-class work
	………………………………………………………
	120

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	120

	TOTAL ACADEMIC WORK
	180

	ECTS credits in-class work
	4

	ECTS credits out-of-class work
	4

	TOTAL ECTS CREDITS
	8

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	30

	2. 
	Final exam
	70

	3. 
	
	

	4. 
	
	

	Outline of the course:

	          The course presents differential calculus and integration of functions of multiple variables. The main topics are proceeded by analysis of Generalized Riemann integrals of unbounded functions as well as improper and Lebesgue integral combined with  convergent series. It includes Fourier series, sufficient conditions for uniform convergence as well as Dirichlet condition for pointwise convergence. 
          The subject covers introduction of Euclidean spaces, open and closed sets, limits and partial derivatives. Taylor expansion of functions of several variables and analysis of their local and global properties is presented. The next main part of the course covers multiple integrals an their geometric meaning. Particular emphasis is given to line integrals (Green formula) and surface integrals (Stokes and Gauss-Ostrogradsky formulae). 
          The presentation is condensed and to facilitate the understanding and applications some proofs are omitted or simply sketched.


	Preliminary requirements:

	Calculus of a function of a single real variable



	Key competences acquired:

	After the course, the students will acquire wide range of skills to solve numerous theoretical, mathematical and engineering problems. The basic knowledge on real analysis will also prepare them to take endeavors in more complicated areas of mathematics and physics.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Improper and Lebesgue integrals. Integrals on infinite intervals.
	5

	2
	Series. Series with non-negative entries. Convergence conditions.
	4

	3
	Absolute and conditionally convergent series. Convergence conditions.
	4

	4.
	Functional series. Uniform convergence. Series expansion of functions. Operations with uniformly convergent series.
	4

	5.
	Power series. Convergence radius. Series expansion of functions. Applications.
	6

	6.
	Fourier series. Sufficient conditions for point-wise and uniform convergence. 
	4

	7.
	Finite dimensional Euclidean spaces, open and closed sets. Limits and continuity of functions of many variables.
	3

	8.
	Partial derivatives and conditions for their existence. Higher order partial derivatives and Taylor expansion of functions of many variables.
	6

	9.
	Local and conditional extremum of multivariate functions. 
	4

	10.
	 Multiple integrals. Change of variables. Geometric and physical applications.
	8

	11.
	Line integrals. Path independence of line integrals of second kind. Green’s formula. Geometric and physical applications.
	6

	12.
	Surface integrals. Gauss and Stokes formulae. Geometric and physical applications.
	6

	
	Seminars/Practical exercises
	

	1
	Improper integrals of unbounded functions.
	5

	2
	Series. Series with non-negative terms. Convergence conditions.
	5

	3
	Absolute and conditional convergent series. Convergence conditions.
	4

	4.
	Power series. Convergence radius. Series expansion of functions. 
	6

	5.
	Fourier series. Expansions.
	6

	6.
	Partial derivatives, higher order partial derivatives. Taylor expansion of multivariate functions.
	6

	7.
	Local and conditional extremum of functions of many variables.
	8

	8.
	Multiple integrals. Change of variables in multiple integrals. Geometric and physical applications.
	6

	9.
	Line integrals. Path independence of line integrals of second kind. Green’s formula. Geometric and physical applications.
	6

	10.
	Surface integrals. Gauss and Stokes formulae. Geometric and physical applications.
	8


	Topics Covered on the Final Exam

№
	Topic:

	1.
	Improper and Lebesgue integrals. 

	2.
	Integrals on infinite intervals.

	3.
	Series. Series with non-negative entries. Convergence conditions.

	4.
	Absolute and conditionally convergent series. Convergence conditions.

	5.
	Functional series. Uniform convergence. 

	6.
	Series expansion of functions. 

	7.
	Operations with uniformly convergent series.

	8.
	Power series. Convergence radius. 

	9
	Series expansion of functions and applications.

	10.
	Fourier series. Sufficient conditions for point-wise and uniform convergence. 

	11.
	Finite dimensional Euclidean spaces, open and closed sets. 

	12.
	Limits and continuity of functions of many variables.

	13.
	Partial derivatives and conditions for their existence. 

	14.
	Higher order partial derivatives and Taylor expansion of functions of many variables.

	15.
	Local and conditional extremum of multivariate functions. 

	16.
	Multiple integrals. Change of variables. 

	17.
	Geometric and physical applications of multiple integrals.

	18.
	Line integrals. Path independence of line integrals of second kind. Green’s formula. 

	19
	Geometric and physical applications of line integrals.

	20.
	Surface integrals. Gauss and Stokes formulae. 

	21
	Geometric and physical applications of Gauss and Stokes formulae.
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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. 






