NE 113 – Engineering Computation

Fall 2009

NE113 – Engineering Computation
Nanotechnology Engineering

University of Waterloo
Calendar Description: 

Introduction to digital computers, hardware and software organization. Programming fundamentals. Algorithms and control structures. Computer communication.  Spreadsheets for problem solving, plotting, fitting data, building new functions, and making iterations and loops. Use of MATLAB for problem solution, plotting, and creating complex programs in a programming environment. Iterations and loops using MATLAB. Elementary numerical methods. Applications in Nanotechnology.
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:

Osama Amin

Email: oamin@engmail.uwaterloo.ca

Salim  Khouri

 Email: skhouri@engmail.uwaterloo.ca

Ali Zibaeenejad

Email: azibaeen@shannon2.uwaterloo.ca

Prodip Kumar  Kundu

Email: pkundu@engmail.uwaterloo.ca

Wael Abdel  Wahab

Email: wmabdelw@maxwell.uwaterloo.ca

Mohamed Hassan  Ahmed


Email: m2sadek@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 
[9:30   -   10:20 a.m] 
 DWE-1501


Tuesdays 
[8:30 -   9:20 a.m] 
 DWE-1501


Thursdays 
[8:30 -   9:20 a.m] 
 DWE-1501

Tutorials/Labs: 



Wednesdays 
[12:30 - 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. Mathematical Modeling, Numerical Methods, and Problem Solving (Chapter 1 - Chapra)
1.1  
A Simple mathematical Model
1.2  
Conservation Laws in Engineering and Science

1.3  
Components of a Computer System

1.4  
The MATLAB System

1.5  
Numerical Methods Covered in This Class
2. MATLAB Fundamentals (Chapter 2 – Chapra +  Lecture Notes)
2.1  
The MATLAB Desktop

2.2  
Creating, Editing, and Saving Sessions

2.3 
Importing and Exporting Data

2.4 
Printing

2.6 
Getting Help

2.7 
Setting Preferences
2.7  
The Programming Elements of MATLAB
2.8  
Control Structures

3. Arrays and Matrix Operations (Chapter 2 – Chapra +  Lecture Notes)
3.1 
Entering Arrays and Matrices

3.2 
Accessing and manipulating Array Elements

3.3 
Element by Element Array Operation

3.4 
Useful Array Functions

4. Plotting and Graphing (Chapter 2 – Chapra +  Lecture Notes)
4.1 
Introduction

4.2 
The plot Command

4.3 
Using the Plot Editor

4.4 
Line and marker Styles

4.5 
Labeling a Plot

4.6 
Multiple Plots

5. Programming with MATLAB (Chapter 3 – Chapra +  Lecture Notes)
5.1 
MATLAB Scripts and Functions
5.2 
Input-Output

5.3 
Passing Function to M-files

5.4 
global Variables

5.5 
Case Studies

6. Roundoff and Truncation Errors (Chapter 4 – Chapra)
7. Roots and Optimization (Chapters 5, 6, and 7 – Chapra)
7.1 
Bracketing Methods

7.2 
Open Methods

7.3 
Optimization

8. Numerical Integration (Chapters 17 and 18 – Chapra)
9. Numerical Differentiation (Chapter 19 – Chapra)
10. Interpolation (Chapters 15 and 16 – Chapra)
11. Spreadsheets (will be covered in lab)
· Simple cell arithmetic

· Plotting Data – Data Visualization – Good Graphics

· Solver

· Visual Basic for Applications (as time permits)

Course Goals:

Upon completion of this course, the student should be able to:

· Understand fundamental programming concepts,

· Apply concepts of problem solving to engineering problems, 

· Be able to design and implement simple computer programs in MATLAB  to solve engineering problems, 

· Understand how to approach other computer languages,

· Appropriately use Microsoft Excel, 
· Learn how to continue learning how to design and write programs and to use the computer effectively in solving problems in engineering, and 
· Have a sound understanding of basic numerical techniques for solving nonlinear equations, systems of linear equations, and performing numerical integration.
Course Reference Material:
1. Applied Numerical Methods with Matlab by S.C. Chapra, 2nd edition, McGraw-Hill (required)

2. Introduction to Excel, David C. Kuncicky and Ronald W. Larsen, Printice Hall, 2005 (optional).

3. Matlab and Excel 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 – numerous covering programming concepts, Matlab, Excel, and numerical methods.

· Labs – Cover Matlab programming skills and excel.
· Quizzes – Given during lectures. Will be either pop (unannounced) quizzes or announced.
· Midterm Exam, Tuesday, October 27th, 7:00 – 9:00 p.m. (place will be announced later).
· Final Exam, time and place will be announced later.
Course Grading Breakdown:
Homework:
5%

Labs:

7.5%

Quizzes:
7.5%

Midterm:
35%  [1.5 Hours] – Tuesday, October 27th, 2009

Final:

45%  [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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