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	1. Course title: Numerical Analysis I

	

	2. Code: 
	3. Type (lecture, practice etc.): lecture+practice

	

	4. Contact hours: 2+2 hours per week
	5. Number of credits (ECTS): 5

	

	6. Preliminary conditions (max. 3): 

· Analysis 3 lec+sem
· 

	

	7. Announced:  FORMCHECKBOX 
fall semester,  FORMCHECKBOX 
 spring semester,  FORMCHECKBOX 
both 

	

	8. Limit for participants: 30

	

	10. Responsible teacher (faculty, institute and department): 
Balázs Király (Faculty of Science, Institute of Mathematics and Informatics, Department of Applied Mathematics) 

	

	11. Teacher(s) and percentage: 
	Balázs KIRÁLY 
	100 %

	
	
	

	
	
	

	
	
	

	
	
	

	

	12. Language: English

	

	13. Course objectives and/or learning outcomes: 
Objectives: The lecture presents the theoretical foundation of numerical algorithms the students will meet the most important methods for solving problems of scientific applications.
Learning outcomes: students completing the course will have knowledge on basic numerical computation and approximation, vocabulary, models and scholars. They will be able to evaluating readings in this topic. They will know the most important methods and they will be aware of its limitations.


	

	14. Course outline 
Week 1 Machine numbers, errors in computation 
Week 2 Direct solution of linear systems (Gaussian elimination, LU-factorisation and its applications, QR-factorisation and its applications)

Week 3 Vector and matrix norms
Week 4 Iterative solution of linear systems (Fix point iteration, Jacobi iteration, Gauss-Seidel iteration, Richardson iteration)
Week 5 Solution of nonlinear equations (Method of bisection, Fix point iteration, Newton-Raphson method, secant method, roots of polynomials)
Week 6 Polynomial interpolation (Lagrange interpolation, Newton interpolation)
Week 7 Hermite interpolation, Inverse interpolation
Week 8 Spline interpolation 

Week 9 Approximation in Hilbert spaces

Week 10 Generalized inverse of a matrix and the generalized solution of a linear system

Week 11 Least square method
Week 12 Numerical integration Classical quadratures, Newton-Cotes formulae
Week 13 Chebyshev quadratures, Gaussian quadratures 

	

	15. Mid-semester works
Week 6 Test 1 in practice
Week 12 Test 2 in practice

	

	16. Course requirements and grading 
Written exam is based on lectures, accessible electronic sources and lecture materials. 
The weight of parts:

· tests in practice: 60%,

· exam  40%,

Grades:
  0–33% fail

33,1–50% acceptable

50,1–65% average

65,1–82% good

            82,1–100% excellent


	

	17. List of readings

[1] Csaba J. Hegedüs: Numerical Methods I. ELTE 2015
[2] Csaba J. Hegedüs: Numerical Methods II. ELTE 2015


	

	18. Recommended texts, further readings 

[1] An electronic textbook is available from the lecturer.
[2] E. Suli, D. F. Mayers: An Introduction to Numerical Analysis, Cambridge University Press 2008.
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