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Course Syllabus
Jump to Today ! Edit

                              Elementary Numerical Analysis I 
Textbook: Cheney/Kincaid: Numerical Mathematics and Computing, 6ed or 7ed.

Contact Information
Instructor: Yuan Xu
Office: 101 University Hall
Office hour: Tu 1:00-1:50 pm & WF 3:00 - 3:50 pm or by appointment 

Course description

Numerical analysis studies methods and algorithms for mathematical computation. This course is the
first half of a two term sequence. We will cover most of the Chapters 1-6 of the textbook. Topics
include: 

approximations by Taylor series, 
representation of numbers in different bases,
loss of significance,
methods for locating roots of equations
 polynomial interpolation
 numerical integration 

Homework

There will be a homework assignment for each week. Homework will be collected each Wednesday
in class on the material of the previous week. Late homework will not be accepted Your lowest
homework score will be dropped. It is very important to keep up with your homework. Start it early,
do not wait until the night before you have to turn it in.

Project 

Part of your grade will be based on a programming or research project due  on the last day of class.
Possible projects include implementing the algorithms discussed in class in your favorite
programming language, or researching a numerical analysis topic. A list of suggested projects willbe
posted after the midterm.
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Exams

There will be one midterm exam in class on Monday, November 1. If you must miss this exam due to
extraordinary circumstances, you must ask for my permission and schedule a make-up exam in
advance. The final exam is scheduled on 14:45 Tuesday, December 8 in  .

Grade 

Your course grade will be based on your homework, project, midterm and final.

        Homework: 20%  Project: 20%  Midterm Exam: 30%   Final 30%

Mathematica 

For in-class computer demonstrations we will use Mathematica, a powerful computer program for
symbolic and numerical mathematical computations. You are encouraged to learn it and use it for
your homework and project. Mathematica is installed in most of the computer labs on campus. You
can download Mathematica software on your personal computer. Go to the link   
(https://software.uoregon.edu/software-center)

https://software.uoregon.edu/software-center  (https://software.uoregon.edu/software-center)

(require log in), choose Mathematica and download the file and Student Mathematica Activation
Instructions. Follow the instruction to activate the file. You can download Matheamtica files (with .nb
ending) in Files in the left-hand side of this page. The file Introduction.nb is an introduction file that will
introduce you the basics of how to. 

Leaning outcomes

Students should be able to make computations in a finite precision arithmetic, identify machine
numbers corresponding to exact calculations, find relative errors of machine computations, and
identify situations when large machine errors can occur. They should be able to compute loss of
significant digits for machine arithmetic operations, foresee situations when computations can not be
done accurately, and propose methods of avoiding loss of significance. Students should be able to
perform methods for locating roots of equations such as: bisection method, Newton's method, and
secant's method, analyze convergence of these methods, estimate errors of approximations, and
show limitations of each method. They should be able to compute interpolating polynomials by
Lagrange interpolation and divided differences, demonstrate fundamental properties of interpolating
polynomials, and estimate errors in polynomial interpolation. They need to derive formulas for
approximating first and higher order derivatives of functions, estimate corresponding errors, and
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Course Summary:
Date Details Due

Wed Oct 6, 2021 "  Homework: week 1
(https://canvas.uoregon.edu/courses/187033/assignments/1138938)

due by 2:50pm

approximating first and higher order derivatives of functions, estimate corresponding errors, and
compute derivatives using Richardson extrapolation method. Students should be able to compute
approximations of integrals using methods such as Riemann sums, midpoint rule, trapezoid rule,
Simpsons' rule, Romberg's method, estimate corresponding errors, and analyze the number of steps
needed to get results with desired accuracy.

Incomplete 

Incomplete are only awarded in the Mathematics Department when two criteria have been satisfied:
first, a student must have a passing grade at the time the I is assigned; secondly, some work could
not be completed due to extenuating circumstances (illness, auto accident, etc.). Under
no circumstances will an I be awarded as a substitute for a W, D or F/N.  

Disability Service 

If you are a student with a documented disability please meet with me soon to discuss your needs. If
you have not already requested a notification letter from Disability Services outlining recommended
accommodations, please do so soon.

Academic Misconduct 

The University Student Conduct Code (available at http://dos.uoregon.edu/conduct) defines academic
misconduct. Students are prohibited from committing or attempting to commit any act that
constitutes academic misconduct. By way of example, students should not give or receive (or attempt
to give or receive) unauthorized help on assignments or examinations without express permission
from the instructor. Students should properly acknowledge and document all sources of information
(e.g. quotations, paraphrases, ideas) and use only the sources and resources authorized by the
instructor. If there is any question about whether an act constitutes academic misconduct, it is the
students' obligation to clarify the question with the instructor before committing or attempting to
commit the act. 
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