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I. General information on the course, seminar

Title: Dynamical Systems (Computer Science - English)

Code: 
Number of credits: 6

Place: 

Schedule:  

II. Information on the teachers

Name, position: Course : Marcel-Adrian Şerban, assist. prof. dr.
Contact information: mserban@math.ubbcluj.ro
Thursday 10-14 Chair of Differential Equations, Str. Ploiesti 25.

III. Description of the course: 

Aims: 

The course is an introduction to differential equations and dynamical systems, mathematical modeling with differential equations and systems of differential equations. There are studied first order and second order differential equations, systems of differential equations, qualitative behaiviour of solutions for autonomous differential equations and systems of differential equations.
Contents:

1. First order differential equations.

2. Second order of differential equations.

3. Systems of differential equations.

4. Dynamical systems.

5. Numerical methods for approximating of solutions.

IV. Compulsory bibliography:

1. I. A. Rus, Ecuaţii diferenţiale, ecuaţii integrale şi sisteme dinamice, Transilvania Press, Cluj-Napoca, 1996.

2. Ioan I. Vrabie, Differential equations, World Scientific, 2004.

3. G. Micula, P. Pavel, Ecuaţii diferenţiale şi integrale prin probleme şi exerciţii, Dacia, Cluj-Napoca, 1989 (culegere de probleme).
4. J. David Logan, A first course in differential equations, Springer 2001.

5. Lynch S. Dynamical systems with applications using MAPLE, Birkhauser, 2001.
V. Materials used during the teaching process:

· books from Library of Faculty of Mathematics and Computer Science, Library of Department of Applied Mathematics, Library of Chair of Differential Equations

· the laboratory of Department of Applied Mathematics.

· Laptop and videoprojector of Chair of Differential Equations

VI. Schedule of lectures:

Week 1: The notion of differential equation and solution for differential equation. Examples of models guverned by differential equations.
Week 2:  Elementary first order differential equations, equations with separable variables, homogeneous equations, linear equations, Bernoulli equations, exact differential equations.
Week 3:  The Cauchy problem, the existence and uniqueness theorems, the succesive approximation sequence.
Week 4:  Second order differential equations, linear equations, fundamental systems of solution, variation of the constants method, linear differential equations with the constants coeficients.
Week 5:  Systems of differential equations, systems of  linear differential equations, fundamental systems of solution, variation of the constants method, systems of linear differential equations with the constants coeficients.
Week 6: Geometrical point of view in differential equations, the differential equations of a curve family, prime integrals, changind the role of variables.
Week 7: The dynamical system of scalar autonomous differential equations, flow, equilibrium solutions, equilibrium points, stability, phaze portrait.
Week 8: The dynamical system of planar differential equations system, flow, equilibrium solutions, equilibrium points, stability, phaze portrait.
Week 9: Mathematical models guverned by scalar autonomous differential equations, population dynamics models, the exponential growth model, the logistic model, population dynamics models with harvesting, the mathematical pendulum.
Week 10: Mathematical models guverned by systems of  autonomous differential equations, prey-predator model, competition model, symbiosis model, epidemical model
Week 11: Approximating methods of solutions: the succesive approximations method, Taylor method, Euler method.
Week 12: Runge-Kutta methods
Week 13: Numerical stability
Week 14: Error Analysis
VII. Evaluation:

10 points start
10 points laboratory test

10 points seminar test

70 points final exam

Total maximal points: 100

Grade = (total points)/10 
VIII. Organizing details, exceptional situations:

Copying during the exam has as consequence the grade 1(one). Appeals are made personally or by e-mail within 24 hours of the announcement of the final grades.

IX. Optional bibliography:

1. 1. D.V. Ionescu, Ecuaţii diferenţiale şi integrale, Ed. Didactică, Bucureşti, 1972.

2. D.K. Arrowsmith, Dynamical systems, Differential equations, maps and chaotic behaviour, Chapmann and Hall, 1992.

3. G. Moroşanu, Ecuaţii diferenţiale. Aplicaţii, Ed. Academiei, 1989, (culegere de probleme).

4. D. Trif, Metode numerice în teoria sistemelor dinamice, Transilvania Press, 1997.

5. Davis Jon H., Differential Equations with MAPLE: an Interactive Approach, Birkhauser, 2001

