NE 112 – Linear Algebra with Numerical Applications
Fall 2009

NE112 - Linear Algebra with Numerical Applications

Nanotechnology Engineering

University of Waterloo

Calendar Description: 

Matrices, operations on matrices. Determinants. Adjoints and inverses. Solution of linear equations: elimination and iterative methods. Eigenvalues and eigenvectors with engineering applications. Numerical methods. Complex numbers. 
Instructor: 

Prof. A. Elkamel


Office: DWE 2506


Phone: (519)888-4567  x37157
Email: I check my e-mail (aelkamel@uwaterloo.ca) almost daily and try to 

respond in a reasonable amount of time.


Official Office Hours: Monday - 
3:30 p.m. – 4:30 p.m. or [by appointment]




  Wednesday - 
3:30 a.m. – 4:30 p.m. or [by appointment]
Teaching Assistants:

Walid Al-Gherwi

Email: walgherw@engmail.uwaterloo.ca

 Ivan Kantor

 Email: ikantor@engmail.uwaterloo.ca

Shamkar Raman  Dhanushkodi


Email: srdhanus@engmail.uwaterloo.ca

Saeideh  Naderi


Email: snaderi@engmail.uwaterloo.ca

Meshram, Mukesh


Email: mmeshram@engmail.uwaterloo.ca

TAs Office Hours will be announced later

Also: If you need extra help, feel free to e-mail the TAs to schedule an 

appointment. 

Scheduled Sessions:



Mondays 
[10:30 -   11:20 a.m] 
 DWE-1501


Wednesdays 
[10:30 -   11:20 a.m] 
 DWE-1501


Fridays 
[10:30 -   11:20 a.m] 
 DWE-1501

Tutorials/Labs: 



Thursdays 
[1:30 - 3:20 p.m.] 
 B1-370
Websites of Importance:

Course Information Posted On [Course Webpage, UW-ACE: uwace.uwaterloo.ca]

 
& Syllabus On   [http://chemeng.uwaterloo.ca/aelkamel/courses.htm]

Additional Websites:

  [www.eng.uwaterloo.ca/~year1web] &


[www.eng.uwaterloo.ca/~ugoffice/html/course_responsibilities.html]

I will be making frequent use of UW-ACE and I will be sending e-mails quite often to the class. So make sure you make a habit out of checking UW-ACE and your e-mail.
Major Topics:
1. Linear Systems (Chapter 1 of Text by Hardy)

1.1  
Solving Linear Systems --- [Section 1.1 Hardy]

1.2
Echelon Forms, Rank --- [Section 1.2 Hardy]

1.3
Applications --- [Covered by the Labs]


2. Matrices and Linear Solvers (Chapter 2 of Text and Supplemental Material)


2.1
Matrix Algebra --- [Section 2.1 - Hardy]

2.2
Inverses --- [Section 2.2 - Hardy]

2.3
LU - Factorization --- [Section 2.3 - Hardy]
3. Numerical Linear Algebra

S1         Tridiagonal systems (Thomas Algorithm) --- [Lecture notes posted on 

                    UW-ACE + section 9.4 - Chapra]

S2
Iterative Methods  --- [Lecture notes posted on UW-ACE + section 12.1 -
                                                                                                                            Chapra]

S3 Matrix Inverse and Condition --- [Lecture notes + Section 11.2 - Chapra]

S4 Analysis of Algorithms and Operation Counting --- [Lecture notes posted on   

                                                                             UW-ACE + Section 9.2.2 - Chapra]
4. 
Vectors and Orthogonality  (Parts of Chapters 3 and 4)



3.1
Vectors --- [Section 3.1- Hardy + Lecture notes posted on UW-ACE]


4.1
Dot Product, Norm, Projection --- [Section 4.1 - Hardy + Lecture notes 
                                                                                                                 posted on UW-ACE]
5. 
Determinants (Chapter 5 of Text)



5.1
Definition and Computation  --- [Section 5.1 - Hardy]


5.2
Inverses and Products --- [Section 5.2 - Hardy]
6.
Eigenvalue Problems (Chapter 6 of Text) 



6.1
Eigenvalue and Eigenvectors --- [Section 6.1 - Hardy]


6.2
Diagonalization --- [Section 6.2 - Hardy]


6.3
Systems of Linear Differential Equations  --- [Section 6.5 - Hardy]
7.
Complex Numbers (Chapter 8 of Text)


8.1
Review --- [Sections 8.1, 8.3, 8.4 - Hardy]

8.2
Linear Algebra: The Complex Case --- [Section 8.5 – Hardy]
Course Goals:

· To provide students with a good understanding of the concepts and methods of linear algebra. 

· To help the students develop the ability to solve problems using linear algebra. 

· To connect linear algebra to other fields both within and without mathematics. 

· To develop abstract and critical reasoning. 

· To introduce MATLAB and numerically solve linear algebra problems.

Course Reference Material:
1. Linear Algebra for Engineers and Scientists Using Matlab, by Kenneth Hardy, 2005 Edition, Printice Hall.
2. Applied Numerical Methods with Matlab, by Steven C. Chapra, 2nd Edition, McGraw-Hill.
3. Matlab online help.

4. Course notes.

How to access Matlab from Home:


Use Remote Desktop: 


[Program > Accessories > Communication> Remote Desktop Connection] to 
connect to the Nexus Network.

 


The computer is engterm.uwaterloo.ca.  When you are connected, there is a log-in 
screen.  Type your Engmail username and password on to the screen.  You should 
log on to "NEXUS" and not to "this computer".  After you logged in, you should 
be able to find and open MatLab from the start menu.
Assessment:

Homework (exercises, labs, or projects) covering the material of each week will be collected during the lab sessions. Please hand in all exercises of a week (including labs/projects) as a single stapled stack of paper. The homework only represents the minimum amount of work you must do to follow the class. I strongly suggest that you work on as many exercises from the text book as possible. 

There will be one midterm exam on Wednesday, October 21st from 7:00 - 9:00 p.m. (place will be announced later), a final exam (time and place will be announced later), and occasional quizzes. A quiz is a small exercise to be solved in about 10 minutes during the lecture covering the material from the previous class. It is very important that you take the examinations at the scheduled times. Alternate exams will be scheduled only for those who have compelling and convincing reasons. All exams are closed book and notes are not allowed. 

Course Grading Breakdown:


Homework and labs:   7.5%


Quizzes:

7.5%


Midterm:

35 %  
[1.5 Hours] – Wednesday, October 21st, 2009 

Final:


50 %  
[2.5 Hours]
            

         
________


Total:

            100%
Calculators: 
Please note also that only non-programmable calculators are permitted during quizzes and exams. If you are not sure whether your calculator is acceptable, have it checked well before the exam.
Religious Observances: 
Campus policy regarding religious observances requires that faculty make every effort to reasonably and fairly deal with all students who, because of religious obligations, have conflicts with scheduled exams, assignments or required attendance. In this class, please let your instructor know of any conflict at least two weeks in advance.
Students with Disabilities: 
The Office for Persons with Disabilities (OPD), located in Needles Hall, Room 1132, collaborates with all academic departments to arrange appropriate accommodations for students with disabilities without compromising the academic integrity of the curriculum. If you require academic accommodations to lessen the impact of your disability, please register with the OPD at the beginning of each academic term. 

Academic Honesty: 
Students are expected to know what constitutes academic integrity, to avoid committing academic offences, and to take responsibility for their actions. Students who are unsure whether an action constitutes an offence, or who need help in learning how to avoid offences (e.g., plagiarism, cheating) or about "rules" for group work/collaboration should seek guidance from the course professor, TAs, academic advisor, or the Undergraduate Associate Dean.  For information on categories of offences and types of penalties, students should refer to Policy #71, Student Academic Discipline . Students who believe that they have been wrongfully or unjustly penalized have the right to grieve; refer to Policy#70, Student Grievance .
In addition, let me offer you an explanation of what I consider a disruptive behavior? 
Disruptive Behavior: 
Is defined as repeated, continuous, and/or multiple student behaviors that hamper the ability of instructors to teach and students to learn.  Common examples of disruptive behaviors include, but are not limited to:
· Eating in class 

· Monopolizing classroom discussions 

· Failing to respect the rights of other students to express their viewpoints 

· Talking when the instructor or others are speaking 

· Constant questions or interruptions which interfere with the instructor's presentation 

· Overt inattentiveness (e.g., sleeping or reading the paper in class) 

· Creating excessive noise with papers, book bags, etc. 

· Entering class late or leaving early 

· Use of pagers or cell phones in the classroom 

· Inordinate or inappropriate demands for time and attention 

· Poor personal hygiene (e.g., noticeably offensive body odor) 

More extreme examples of disruptive behavior include, but are not limited to:

· Use of profanity or pejorative language
· Intoxication
· Verbal abuse (e.g., taunting, badgering, intimidation)
· Harassment (e.g., use of "fighting words," stalking)
· Threats to harm oneself or others
· Physical violence (e.g., shoving, grabbing, assault, use of weapons)
Ending Notes: 

I would like to note that I as well as the TAs of this course are here to help you. Please feel free to ask for assistance if you should require any.  

May you enjoy this course and your first year at the University of Waterloo as effort will be put forth to see that you have a positive experience. 
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