
Syllabus for MATH 341
Numerical Analysis
Winter Term 2015, 4 Credits
MTWF 8:00-8:50 AM, Kretschmar Hall 345

Instructor: Ross E. Magi PhD, KRH 337, 509-527-2350
Email: ross.magi@wallawalla.edu (best way to contact me)
Office Hours: M:11; T:3-5; W:11,2; Th:1-3; F:11
Webpage: access via https://webwork.wallawalla.edu/moodle/
Textbook: Numerical Analysis ; Burden and Faires; 9th ed.; 2010; Cengage Learning; ISBN 9780538733519

My Child, listen to what I say, and treasure my commands.
Tune your ears to wisdom and concentrate on understanding.

Search for them as you would for silver; seek them like hidden treasures.
Then you will understand what it means to fear the Lord, and and you will gain knowledge of God.

For the Lord grants wisdom! From His mouth come knowledge and understanding.
Proverbs 2:1-6 NLT

Bulletin Description: Study of numerical methods with computer applications; topics include numer-
ical solutions of nonlinear equations, systems of equations, ordinary differential equations, interpolation,
and numerical integration. Prerequisites: MATH 289; MATH 312.

Objectives: As informed by the university’s core values, the objectives of this course are as follows:

• Excellence in thought

– The main goal of this course is for students to develop an understanding of numerical analysis.
Through examples, lectures, classroom discussion, homework, and exams, students will have
the opportunity to develop their understanding of numerical analysis and demonstrate their
comprehension of the course material.

• Generosity in service

– While this course does not have a formally assessed service learning component, students may
generously serve their classmates through their considerate contributions to class discussions.
These may come in the form of asking questions, suggesting solutions to example problems,
or suggesting alternate explanations of concepts.

• Beauty in expression

– It is the instructor’s firm belief that the logical and rational nature of mathematics holds a
type of beauty. Students will share in this beauty through providing well though out and
clearly presented solutions both on written homework assignments and on in-class exams.

• Faith in God
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– While this course does not have a formally assessed religious component, it is the instructor’s
belief that sincere work and effort brings glory to God. Further, faith should not be devoid
of reason. The critical reasoning skills developed through taking college courses, including
mathematics courses, should be applied by students to develop a robust and meaningful faith.

Assessment: Grades for the course will be assigned as follows:

Homework 25% A 92-100 B- 80-81.9 D+ 68-69.9
Projects 20% A- 90-91.9 C+ 78-79.9 D 62-67.9
Midterm Exams 2×15% B+ 88-89.9 C 72-77.9 D- 60-61.9
Final Exam 25% B 82-87.9 C- 70-71.9 F 0-59.9

All materials submitted by a student will be evaluated in a timely manner (typically 2 weeks). Exams
will be scored and be accessible for viewing by a student before the next exam. Written assignments
and exams will be returned in class after they are graded. Scores for assignments and exams will be
posted periodically and are available at http://math.wallawalla.edu/grades/. Progress reports will also
be reported to Academic Records for “at risk” students.

Homework: The surest way to succeed in this course is to study each day.
To encourage this behavior, there will be homework exercises for each section
covered in the textbook. Homework will be assigned weekly, and is due by
class time each Monday. Late homework will be accepted with a 10% penalty
until the end of the day the Tuesday after it was due. A complete problem
includes the entire reasoning process necessary to come to a solution, not
just the solution. In addition to numbers and symbols, please feel free to use
words and even complete sentences in your solutions! If a problem involves
the use of a computer program (Maple, Matlab, etc.), the code used to solve
the problem should be turned in with the problem. Written homework should
be on 8.5”×11” paper, with all frills removed, stapled in the upper-left corner,
and folded and labeled as shown in the picture. Problem numbers for the
homework assignments will be posted weekly on the course webpage.

Projects: Two projects will be assigned during the quarter. The first will
focus on material learned in the first half of the course. The second will
focus on material learned in the second half of the course. Each project
will involve programming. The preferred programming software for the
projects is Matlab, though other programming languages are acceptable
with permission of the instructor. The first project is due Friday, February
13, and the second project is due Friday, March 13 (The Friday of Dead Week).

Tests: Two 50-minute examinations will be given during the quarter. These will cover lectures and
homework. All tests will be comprehensive, though special focus will be placed on material covered since
the previous test.

Final Exam: The final exam is schedule for Monday, March 16, from 10:00-11:50. Attendance is re-
quired, so make your travel plans early with this appointment in mind.
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Attendance: Students are expected to attend all classes. Students are also expected to give their full
attention to class discussions and to be courteous, respectful, and supportive of the learning environ-
ment. Phones, computers, and other distractions are not to be used during class. Modifications to the
homework assignments or test schedule may be announced in class.

Extra Consideration for Extra Effort: The instructor will replace a student’s score on their lowest
midterm exam with their final exam score if the following three criteria are met:

• The student has 5 or fewer unexcused absences over the course of the quarter
• The student turns in all of his/her assignments on time
• The score on the final exam is higher than the score on the lowest midterm exam

Resources: Please make use of my office hours for any questions you may have. I am happy to meet at
other times if the listed hours do not fit with your schedule. Please don’t hesitate to make an appointment.

Academic Integrity: Some collaboration on homework is allowed–and even encouraged–but work you
submit for grading must be your own. Any type of cheating on an exam, including (but not limited to)
copying another student’s work or using unauthorized electronics or notes, will result in a zero grade for
the exam or a failing grade for the quarter, and possible further discipline from the Associate Vice Pres-
ident for Academic Administration. The university’s official academic integrity policy can be found at
http://www.wallawalla.edu/academics/academic-administration/academic-policies/academic-integrity-policy/.

A Note on Academic Integrity and Programming Projects: The focus of numerical analysis
is understanding algorithms, not simply using algorithms to solve problems. We will focus on how algo-
rithms work, when it is appropriate to use specific algorithms, and limitations of various algorithms. As
such, the goal of programming projects is not simply for students to find code that does a desired task,
but rather to develop their one code to carry out a desired task. It is acceptable and even expected that
students will use the internet to get help on programming techniques, syntax, and possibly ideas, but it
is not acceptable to download or copy large blocks of code from the internet. The instructor sees this
behavior as cheating. The instructor also considers sharing large blocks of code between students to be
cheating. While collaboration in ideas is expected and encouraged, the work a student turns in should
be their own. Any cheating will result in a zero on the corresponding assignment or project.

Disabilities: If you have a physical and/or learning disability and require accommodations, please
contact your instuctor or the Disability Support Services office at 527-2366. This syllabus is available
in alternative print formats upon request. Please ask your instructor. The university’s official disability
support policy can be found at
http://www.wallawalla.edu/resources/student-support-services/disability-support-services/general-policy/.
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Tentative Schedule for MATH 341

Week 1 1.1: Review of Calculus
1.2: Round-off Errors and Computer Arithmetic
1.3: Algorithms and Convergence

Week 2 2.1: The Bisection Method
2.2: Fixed-Point Iteration
2.3: Newton’s Method and Its Extensions

Week 3 2.4: Error Analysis for Iterative Methods
2.6: Zeros of Polynomials and Müller’s Method
3.1: Interpolation and the Lagrange Polynomial

Week 4 3.3: Divided Differences
3.4: Hermite Interpolation
3.5: Cubic Spline Interpolation

Week 5 3.6: Parametric Curves
Exam 1 (Friday)

Week 6 4.1: Numerical Differentiation
4.2: Richardson’s Extrapolation
4.3: Elements of Numerical Integration
Project 1 Due (Friday)

Week 7 4.4: Composite Numerical Integration
5.1: The Elementary Theory of Initial-Value Problems
5.2: Euler’s Method

Week 8 5.9: Higher-Order Equations and Systems of Differential Equations
5.4: Runge-Kutta Methods
5.6: Multistep Methods

Week 9 5.10: Stability
5.11: Stiff Differential Equations
Exam 2 (Friday)

Week 10 4.6: Adaptive Quadrature Methods
4.7: Gaussian Quadrature
Project 2 Due (Friday)

Final Exam Monday, March 16 from 10:00-11:50am
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