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Calculus of a function of a single real variable


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
	240

	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)
	

	2. 
	Final exam
	

	3. 
	
	

	4. 
	
	

	Outline of the course:

	This course covers the fundamentals of calculus: convergence of sequences and series, continuity, differentiability, Riemann integral, sequences and series of functions and uniformity. It shows not only the utility of abstract concepts, but also teaches an understanding in the construction of proofs, solving problems techniques, and application of the obtained knowledge in real geometric and physics problems.


	Preliminary requirements:

	Elementary high school mathematics


	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
	Basic set theory. Real numbers. The real line. Mathematical Induction.
	4

	2
	Sequences of Real Numbers. Examples. Operations on Sequences. Convergence. Monotone sequences. Properties.
	4

	3
	Elementary functions. Trigonometric functions. Exponents and Logarithms. Hyperbolic functions. Inverse functions. Properties and relations.
	4

	4.
	Functions and Limits. Continuity. Properties of continuous functions. Limit Theorems.
	6

	5.
	Differentiable functions of one real variable. Properties. Derivatives of elementary functions. Mean value theorem. Inverse function theorem.
	6

	6.
	Applications of differential calculus. Taylor’s Theorem. l’Hospital’s rules. 
	6

	7.
	Indefinite integral. Properties. Integration of elementary functions. Change of variables. Integration by parts.
	10

	8.
	Definite integral. Riemann and Darboux sums. Riemann Integrable Functions. Properties of definite integrals. 
	8

	9.
	The Fundamental Theorem of Calculus.
	6

	10.
	Applications of definite integrals. Arc lengths. Areas. Volumes.
	6

	
	
	

	
	Seminars/Practical exercises
	

	1
	Method of mathematical induction
	4

	2
	Inverse trigonometric functions
	4

	3
	Infinite sequences. Convergence tests. Monotone sequences.
	8

	4.
	Limits of functions. Local and global properties of continuous functions.
	8

	5.
	Derivatives of elementary functions. Properties and basic differentiation rules.
	8

	6.
	Applications of differential calculus. Taylor expansion. l’Hospital’s rules.
	8

	7.
	Indefinite integral. Properties. Integration of elementary functions. Change of variables. Integration by parts.
	12

	8.
	Definite integral. Properties of definite integrals. Integration by parts. Change of variables.
	4

	9.
	Applications of definite integrals. Arc lengths. Areas. Volumes.
	4


Topics Covered on the Final Exam

	№
	Topic

	1
	Basic set theory. Real numbers. The real line. Mathematical Induction.

	2
	Sequences of Real Numbers. Examples. Operations on Sequences. Convergence. Monotone sequences. Properties.

	3
	Elementary functions. Trigonometric and inverse trigonometric functions. Properties and relations

	4.
	Elementary functions. Exponents and Logarithms. Properties and relations.

	5.
	Elementary functions. Hyperbolic and inverse hyperbolic functions. Properties and relations.

	6.
	Functions and Limits. Continuity. Properties of continuous functions. Limit Theorems.

	7.
	Differentiable functions. Properties. Derivatives of elementary functions. Mean value theorem. Inverse function theorem.

	8.
	Differentiable functions. Inverse function theorem.

	9.
	Taylor’s Theorem. 

	10.
	l’Hospital’s rules.

	11.
	Indefinite integral. Properties. Integration of elementary functions. 

	12.
	Intdefinite integral: Change of variables. Integration by parts.

	13. 
	Definite integral. Riemann and Darboux sums. Properties of definite integrals.

	14. 
	The Fundamental Theorem of Calculus.

	15.
	Applications of definite integrals: Arc lengths. 

	16.
	Applications of definite integrals: Areas. 

	17.
	Applications of definite integrals: Volumes.
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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. 






