
CSE/MATH 451: Numerical Computations 1

Fall 2016, MWF 12:20–1:10

Contact Info: James Brannick, 311 McAllister Building,
telephone: 863-2737, email: jjb23@psu.edu

Office hours: by appointment

Web Page: http://www.math.psu.edu/brannick/ma451SP12.html

Academic Integrity State-
ment:

All Penn State Policies regarding ethics and honorable behavior apply to this course
(see http://www.psu.edu/ufs/policies/ for the details on Penn State
Faculty Senate policies for students).

Textbook: Numerical Analysis Ninth Edition, by R. Berden and J. Faires,

ISBN-13: 978-0-538-73351-9

Short description: Numerical analysis is the study of algorithms for computing numerical answers to
mathematical problems (or mathematical models of physical problems). We shall
introduce and analyze numerical techniques and algorithms for a variety of basic
problems, studying their efficient computer implementation, robustness and relia-
bility. This course will provide introduction to the basics of the modern numerical
techniques when applied to problems of analysis and algebra.

Classroom: The class will meet in 203 Elec. Eng. West.

Prerequisites: Single variable calculus; matrix algebra, and a very basic knowledge of computer
programming (very little basic knowledge in any of the following computer lan-
guages: C, C++, FORTRAN, Java will be sufficient. Matlab or Mathematica may
also be used.)

Grading: There will be one midterm exam (25%) a final exam worth 30%, and homework
assignments (including some computer assigments) worth 45%.

Homeworks: Homework assigments will be due about every three to four weeks.

Attendance Policy: I encourage you to attend every class. In borderline cases, attendance will be taken
into consideration.
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Course topics
Intro and computer arithmetic

* Calculus topics.

* Floating point numbers and roundoff errors.

* Absolute and relative errors.

Numerical solution of nonlinear equations

* Bisection method. Newton’s method. Secant method

* Fixed point iterations and convergence.

Approximation of functions

* Polynomial interpolation.

* Errors in polynomial interpolation.

* Cubic splines.

Numerical differentiation and integration

* Numerical differentiation.

* Trapezoid rule. Romberg algorithm.

* Gaussian quadrature formulae.

Direct solvers of linear systems

* The Cholesky factorization.

* Gaussian elimination with scaled partial pivoting.

* Direct methods for banded and sparse matrices.

Numerical Solutions of Differential Equaitons

* Brief review of ODEs.

* Explicit and implicit methods.

Midterm exam: TBD


