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Assistant: Chief Assist. Prof. Kalin Staykov
	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)
	60

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	150

	ECTS credits in-class work
	2

	ECTS credits out-of-class work
	3

	TOTAL ECTS CREDITS
	5

	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	30


	2. 
	Final exam
	70

	3. 
	
	

	4. 
	
	

	Outline of the course:

	This is an introducing course in Ordinary differential equations. It consists of an introduction to the basic concepts of the Ordinary differential equations as well as formulation of the main problem in the theory of Ordinary differential equations. The course includes a lot of problems to introduce the students to different kinds of Ordinary differential equations and methods for solving them. 



	Preliminary requirements:

	- calculous
- vector calculous

- theory of functions of a complex variable


	Key competences acquired:

	After the course, the students will have a wide range of acquired skills to help them understand the solutions of important problems in classical and contemporary physics, and to solve physics problems based on Ordinary differential equations. 


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Basic notion of Ordinary differential equations (ODE). Main problem in the theory of ODE.
	2

	2
	Geometrical interpretation of ODE.
	1

	3
	Separation of variables, homogeneous and generalized homogeneous ODE, linear ODE. 
	2

	4.
	Exact equations, integrating factor.
	1

	5.
	Formulation of existence and uniqueness theorem.  
	2

	6.
	Linear ODE with constant coefficients.
	4

	7.
	Systems of linear ODE with constants coefficients.
	4

	8.
	Autonomous systems, trajectories. Phase space, phase trajectory and phase velocity. 
	3

	9.
	One dimensional autonomous system. 
	1

	10.
	Two dimensional autonomous systems with constant coefficients – phase portraits.
	3

	11.
	Evolution operator and its representation with T-ordered exponential. 
	2

	12.
	Lyapunov stability. Lyapunov theorem.
	3

	13.
	First order linear partial differential equations.
	2

	
	
	

	
	Seminars/Practical exercises
	

	1
	Basic notion of Ordinary differential equations (ODE). Main problem in the theory of ODE.
	2

	2
	Geometrical interpretation of ODE.
	1

	
	
	

	3
	Separation of variables, homogeneous and generalized homogeneous ODE, linear ODE. 
	2

	4.
	Exact equations, integrating factor.
	1

	5.
	Formulation of existence and uniqueness theorem.  
	2

	6.
	Linear ODE with constant coefficients.
	4

	7.
	Systems of linear ODE with constants coefficients.
	4

	8.
	Autonomous systems, trajectories. Phase space, phase trajectory and phase velocity. 
	3

	9.
	One dimensional autonomous system. 
	1

	10.
	Two dimensional autonomous systems with constant coefficients – phase portraits.
	3

	11.
	Evolution operator and its representation with T-ordered exponential. 
	2

	12.
	Lyapunov stability. Lyapunov theorem.
	3

	13.
	First order linear partial differential equations.
	2


Topics Covered on the Final Exam

	№
	Topic

	1
	Basic notion of Ordinary differential equations and systems of ODE. Examples.  Main problem in the theory of ODE. Geometrical interpretation of ODE.

	2
	Ordinary differential equations: separation of variables, homogeneous and generalized homogeneous equations, linear equations, Bernoulli and Riccati equations.

	3
	Ordinary differential equations: exact equations. Integrating factor. First integral. Lagrange and Clairaut equations. 

	4.
	Formulation of existence and uniqueness theorem. Normal systems of ODE. Complex ordinary differential equations. 

	5.
	Linear differential equations. General properties. Solving homogeneous linear differential equations with constant coefficients. 

	6.
	Linear differential equations. General properties. Solving nonhomogeneous linear differential equations with constant coefficients.

	7.
	System of linear differential equations. General properties. Solving homogeneous system of linear differential equations with constant coefficients.

	8.
	System of linear differential equations. General properties. Solving nonhomogeneous system of linear differential equations with constant coefficients.

	9.
	Autonomous systems of ODE. General properties. Equilibrium point. Closed trajectory. 

	10.
	Phase space and trajectories in the phase space of system of Ordinary differential equations. Equilibrium points in the phase space of system of Ordinary differential equations.  

	11.
	Phase trajectory of system of linear homogeneous Ordinary differential equations with constant coenficients.

	12.
	Linear ODE with nonconstant coefficients. Wronskian and Liouville's formula. Evolution operator, and T-ordered exponential. 

	13. 
	Parameter and initial conditions dependence of the solution of the ODE. Variation equation under change in the initial conditions. 

	14. 
	Lyapunov stability of ordinary differential equations and systems of ordinary differential equations. 

	15.
	First order partial differential equations. Solution with system of ordinary differential equations. 
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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. 
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