Carleton University
Department of Systems and Computer Engineering
ECOR 2606 Numerical Methods Fall 2015

Course Outline

I nstructor:
Sections | Instructor Office Email
A, B&C | Lynn Marshall 4230ME | lynnmar@sce.carleton.

Course Description:
Numerical algorithms and tools for engineering prablem solving. Sources of error and error propagasolution
of systems of linear equations, curve fitting, palsnial interpolation and splines, numerical diffgiation and
integration, root finding, solution of differentiafjuations. Software tools.
Precludes additional credit f&YSC 2606
PrerequisitesMATH 1005and ECOR 1606r SYSC 1005and ECOR 1010r ELEC 1908.

L ear ning Outcomes:
By the end of this course students should be able t
1) execute numerical algorithms to solve problemgedl#o: Root finding, Optimization, Linear Systems,
Regression, Interpolation, Integration and Diffeiagion
2) use built-in functions in Matlab to produce numatiesults
3) implement basic Matlab programs to solve problems

Instructional Resour ces:
« Course material will be posted on the SCE web bitp://sce.carleton.ca/courses/ecor-2606/f15/
 Recommended Textbook: Either one of the two boisksd (both are on reserve in the library):
0 Applied Numerical Methods with MATLAB: for Engineers and Scientists, Steven Chapra; McGraw Hill, Third
Edition (2011) or Second Edition (2008).
0 Numerical Methods for Engineers and Scientists; An Introduction with Applications using MATLAB; Amos
Gilat and Vish Subramaniam, John Wiley & Sons,,Ifibird Edition (2014) or Second Edition (2011).
» Students may wish to purchase the student vergiAGLAB. This could be the best $50 you ever sgherDetails
at: https://www.mathworks.com/store/link/products/stoi®s _iid=coabt _sv_abtus _hod

Grading Scheme:

Element Dates Weight
Tutorial Lab: See lab schedule (next ps 5% (1% eact
Lab Quizze: See lab schedule (next ps 25% (5% eact
Midterm Exam 75 min) October 0 or 21 (during class tim) 20%
Final (3 hours During the niversity's exam erioc 50%

a) In order to pass the course, students musttpadmal exam.

b) The final examination is for evaluation purposaly and will not be shown to or returned to stude

¢) There will be no alternate scheduled time feriidterm examination. If valid documentation isyaded, the
weight will be added to the final exam.

d) Students who miss a lab quiz with valid docuragoh may write with another section. If that & possible, the
weight will be added to the other lab quizzes.

e) Doctors' notes will only be accepted if they @aiged within one day of the test and submittediwitive working
days.

f) Problem sets will be assigned. They will notgoaded but your understanding of the correct smhgtiwill be
important for success in the graded components.

Health and Safety:
Every student should have a copy of our Health@efdty Manuel. An electronic version can be foahd
http://www.sce.carleton.ca/courses/health-and-gaief

Calculators:
Only approved calculators may be used during teBt list of approved calculators will be post8tudents whose
calculators are not on this list may apply to héngam added to it. Any such applications must beemaddl in
advance of a test. Graphing and programmable calculatdlisnot be considered.
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Department of Systems and Computer Engineering
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Course Outline
Lab Schedule:
Lab L1 L2 L3 L4 L5 L6 L7 L8
No R:1005- | M:1135- | R:1135- | F:1135- | F:1305- | W:1305 | W:0835 | M:1305
1125 1255 1255 1255 1425 -1425 -0955 -1425
1 Septl | Septl: | Septl | Sept1i | Septli | Sept 1l | Sept 11 | Sept 1.
2 Sept2: | Sept?2. | Sept2: | Sept2! | Sept2! | Sept 2. | Sept 2. | Sept 2.
3 Quiz#1 | Oct1 Sept 2! Oct ] Oct 2 Octz | Sept3l | Sept3i | Sept 2!
4 Oct € Oct £ Oct € Oct € Oct ¢ Oct 7 Oct i Oct £
5 Quiz#z| Octlt | Octl¢ | Octlt | Octl€ | Octl€ | Octls | Octls | Oct 1€
6 Oct 2: Nov 2z Oct2: | Oct2: | Oct2 | Oct?2] | Oct 2] Nov 2z
7 Quiz#3 | Novb5 Nov ¢ Nov & Nov € Nov € Nov 4 Nov 4 Nov ¢
8 Nov 1z | Nov 1€ | Nov 1z | Nov 1Z | Nov 1: | Nov 11 | Nov 11 | Nov 1€
9 Quiz #< | Nov 1€ | Nov 2: | Nov 1€ | Nov 2C | Nov 2C | Nov 1¢ | Nov 1€ | Nov 2:
10 Nov 2€ | Nov 3C | Nov 2€ | Nov 27 | Nov 27 | Nov 28 | Nov 28 | Nov 3(
11 Quiz#5 | Dec: Dec i Dec: Dec ¢ Dec ¢ Dec 2 Dec ¢ Dec i
Outline:
Topic Chapra Gilat/Subramaniam
Introduction Ch1
Root Finding
- Matlab: the basics, functions, vectors, jphottfzero, roots Ch23,5,6 Appendix A, Ch 3
- Theory: Bisection, Regula Falsi, Secant, Neve Methods
Minimization / Maximizatiol
- Matlab: fminbnd Ch7 Not covered

- Theory: Golden Section Search

Systems of Linear Equations (Direct metht
- Matlab: matrices, left division, inv, lu
- Theory: Gaussian, Gaussian with partial fingy Gauss-Jordan,
Gauss-Thomas elimination, ntioad errors, matrix
condition, matrix inverse, [Bdctorization

Ch g, 9,4, 10, 11,

not covered)

12 (Gauss-Jordan

Ch4.1-4.6,1.2-1.3,
4.8-4.11

Systems of Linear Equations (lterative metho
- Theory: Gauss-Seidel, Jacobi

Ch12

Ch 4.7

Regression (Polynomial and General Linear Leasa&y
- Matlab: polyfit, polyval, left division, gr
- Theory: least squares, QR factorization

Ch 13, 14

Ch5.1-54

Interpolation (Polynomial and Splin
- Matlab: polyfit, interpl, spline, ppval
- Lagrange polynomial, Newton's polynomial iisgs

Ch 15, 16

Ch55-5.6

Numerical Integratio
- Matlab: trapz, quad
- Theory: trapezoidal integration, SimpsonlesuRichardson

extrapolation (Romberg integnal, Gaussian quadraturé

Ch 17,18

%

Ch7

Numerical Differentiatio
- Matlab: diff, gradient
- Theory: forward, backward, and central diéfece formulae,
Richardson extrapolation

Ch 19

Ch6

Differential Equation
- Matlab: ode45
- Theory: Euler's method, Heun's methods, midpoethod

Ch 20

Ch8
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Course Outline
Academic Obligations:

You may need special arrangements to meet youeatadbligations during the term. For an accommiodaequest
the processes are as follows:

* Pregnancy obligation: Contact your instructor with any requests fordesaic accommodation during the first
two weeks of class, or as soon as possible akendled for accommodation is known to exist. Forent@tails
visit the Equity Services websitettp://www.carleton.ca/equity/

» Rdigiousobligation: Contact your instructor with any requests fordssaic accommodation during the first two
weeks of class, or as soon as possible after e fioe accommodation is known to exist. For moritievisit
the Equity Services websitettp://www.carleton.ca/equity/

» Academic Accommodations for Studentswith Disabilities: The Paul Menton Centre for Students with
Disabilities (PMC) provides services to studenthwiearning Disabilities (LD), psychiatric/mentaddith
disabilities, Attention Deficit Hyperactivity Disder (ADHD), Autism Spectrum Disorders (ASD), chmoni
medical conditions, and impairments in mobilityaheg, and vision. If you have a disability regagiacademic
accommodations in this course, please contact PMI3520-6608 opmc@carleton.céor a formal evaluation.
If you are already registered with the PMC, conyaetr PMC coordinator to send your instructor ybetter of
Accommodation at the beginning of the term, and no later thamweeks before the first in-class scheduled test
or exam requiring accommaodation. After requestiogpenmodation from PMC, meet with your instructor to
ensure accommodation arrangements are made. elmzmadt the PMC website for the deadline to request
accommodations for the formally-scheduled exanhtép://www.carleton.ca/pmc/students/dates-and-dees!!
Note that we will ensurethat you are provided with accommodations for the midterm and final exams. |f
you also wish accommodations for thel ab Quizzes, you must specifically request that.

You can visit the Equity Services website to vidwe fpolicies and to obtain more detailed informatoimacademic
accommodations altittp://www.carleton.ca/equity/

Academic I ntegrity:

Students are requested to review Carleton's AcadRewulations, in particular the policy on Academniegrity:
http://calendar.carleton.ca/undergrad/regulatiar@lamicregulationsoftheuniversity/acadregsunivl14/
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