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Course Name (Numerical Mathematics)
Course Overview 
	Level of study


	 Bachelor Degree 

	Workload
	ECTS: 4
Total Hours: 144
Contact Hours: 64
· Lectures: 32
· Labs: 32


	Course Code
	B1.VM4.18

	Semester

	 Summer

	Prerequisites

	 Mathematical Analysis, Linear Algebra and Analytic Geometry, Algorithms. Chapters: "Integration", "Linear and non-linear equations", "Differential Equations", "Matrix calculus”.


	Course Objectives
	· to provide students with a theoretical foundations and methods of computational mathematics;

· to provide students with a knowledge of statement typical mathematical problems and numerical methods of solving them;

· to develop practical skills of the construction numerical algorithms and error estimates for the numerical solution.



	Learning Outcomes

	· To carry out theoretical and experimental research, including search and study of the scientific and technical information, mathematical modeling, experiment, analysis, and interpretation of data.

· To present modern numerical approaches to classical problems in mathematics, science and engineering whose numerical solutions are essential. 
· To emphasize algorithm development and programming and application to realistic engineering problems


	Syllabus

	· Introduction and subject 

· Computational errors

· Numerical Integration

· Numerical solution of Nonlinear Equations and Set Equations
· Numerical Linear Algebra

· Numerical solution of ordinary differential equations

· Approximation  of   Data and Functions



	Labs

	1. Errors of computing and algorithms.
2. Numerical Integration: Quadrature Formulas, Mid-point, Trapezoidal and Simpson's rules.
3. Numerical solution of Nonlinear Equations: Bisection method, Secant method, Newton-Raphson’s method.

4. Numerical Linear Algebra: Direct methods,  Gauss elimination, Numerical factorizations. Iterative  methods, Jacobi method, Gauss-Seidel method.
5. Numerical solution of ordinary differential equations: Euler method, Runge-Kutta methods for equations  and set equations ordinary differential equations. 
6. Approximation problems: Spline interpolation, Least square approximation, Prediction.


	Projects

	

	Assessment


	Credit Test ( Pass/Fail)

	Resources

	1. Dukkipati, R.V., Numerical Methods, New Age International Publishers (P) Ltd., New Delhi, India, 2010.

2. Ansari, K. A. Ansari, Introduction to Numerical Methods using MathCAD 14, Publisher: Schroff Development Corporation,  2008.

3. Corless, R.M., & Fillion, N. A Graduate Introduction to Numerical Methods: From the Viewpoint of Backward Error Analysis. New York, NY: Springer-Verlag, 2014.
4.  Chapra, S. C and Canale, R. P., Numerical Methods for Engineers, 5th Edition, Tata McGraw-Hill, New Delhi, 2007.

5. Ward Cheney, David Kincaid, Numerical Mathematics and Computing, 7th international edition   , Cengage Learning, 2013,


	Instructors

	Elena A. Kochegurova
http://portal.tpu.ru/SHARED/k/KOCHEG/eng



Примечание: пример описания дисциплины можно посмотреть по ссылке: http://www.ecs.soton.ac.uk/module/COMP6233#overview 
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