ME 323 Computer Applications II
2003-2005 Catalog Data: 2R-0L-2C W,S Pre: ME 123 
  Introduction to structured programming and applied numerical methods in scientific computing. The course uses applied problems in engineering and mathematics to introduce numerical methods such as numerical interpolation, finite differencing, integration, root finding, and linear algebraic system solutions. Matlab is taught as a vehicle for solving the problems numerically in a structured high speed environment.
Textbook:
An Engineer's Guide to Matlab, Edward B. Magrab, et al, published by Prentice-Hall
Reference: 
None

Professor:
Dr. Brad Burchett
Goals:

See objectives
Objectives:
To provide the background and basic skills for:

a. Plan, develop, debug and execute Matlab programs that are well documented, accurate, and user-friendly 

b. Program a numerically stable method to solve non-linear algebraic equations, and discuss the limitations of these methods 

c. Program a numerically stable method to integrate ordinary differential equations, and discuss the limitations of these methods 

d. Program a numerically stable method to find the minima of non-linear cost functions. 

Prerequisites

· ME 123, MA 221
Course Topics:  (Varies by year and instructor)

· Matlab editor, scripts / functions 

· Boolean logic 

· Conditional Statements 

· For and While loops 

· Input / Output 

· Arrays, indexing, assigments 

· Issuing system commands with ! 

· Solving linear algebraic equations 

· Numerical integration of ODEs 

· Optimization, Newton's method 

Computer Use:

Programming is taught to the Matlab 6.5.1 standard.  Occasional Maple use for equation derivation and model development.
Computer programming is an important skill for any engineer in today's high-tech environment. As such, this course is designed to develop the skill of stuctured programming with the expectation that your program will be clear, well-documented, and easy to use. Each programming assignment should contain the following as minimum requirements:

a. A cover sheet containing the student's name, box number, course name, number, section, date due, and an appropriately descriptive title. 

b. A descriptive statement of the problem being solved. 

c. A listing of the Matlab source code in its entirety. 

++ Do not simply print from the Matlab editor window - instead use the following steps: 

++ Copy and paste your code to a Word document 

++ Change the font to 10 point Courier New 

++ Adjust the margins and page layout so there is no line wrapping-- the code should appear as it does on screen 

++ To avoid long lines of code use the continuation (...) feature in your matlab code. 

d. Appropriate examples of the program input and output -- this could include formatted text, graphs, or copy and paste of command window output. 

e. See the program requirements handout for more detail and an example. 

f. See in-class exercise 2 for the graphical standards used in ME 323. 

Laboratory Projects:  


Students complete and end-of-quarter programming assignment in teams of two.  These projects typically engage a realistic engineering problem and incorporate more than one of the numerical techniques taught in class.
Class/Laboratory Schedule:


Class/Lecture: MR or TF

Laboratory: None
Professional Component:


Engineering Science: 50%

Engineering Design: 50%
Please check ( √  ) the Learning Outcomes that this course covers. 

Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

__√__  1. Demonstrate knowledge of professional codes of ethics.

_____  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.
Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

_____  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

_____  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.
Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.
Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.
Teams - An ability to work effectively in teams

When assigned to teams, students will:

__√__  1. Share responsibilities and duties, and take on different roles when applicable.

__√__  2. Analyze ideas objectively to discern feasible solutions by building consensus.

__√__  3. Develop a strategy for action.
_____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

_____  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

__√__  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.
__√__  5. Present information visually using drawings, graphs and sketches.
_____  6.  Deliver oral presentations with clarity and professionalism.
Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√__  1.  Inspect and define the problem.

__√__  2.  Identify the basic principles and concepts that apply to the situation.

_____  3.  Use appropriate resources to locate pertinent information.
__√__  4.  Build appropriate model(s).

__√__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__√__  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

_____  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

__√__  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

_____  1. Identify the problem and develop a hypothesis.
_____  2. Select measurement techniques to collect appropriate data and justify that selection.
_____  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints
__√__  1.  Understand the problem.
__√__  2.  Develop a design specification that addresses customer/client needs and constraints.
_____  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
_____  4.  Carry out a detail-level design using appropriate design tools and methodologies.
_____  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

_____  1.  Learn new information independently.
Evaluation of the course:

What was good?  

     The individual projects were great at getting students engaged.  Many of them went above and beyond the minimum requirement.  Most of the homework was written to be ME relevant which the students appreciated.  I gave a couple of in-class exercises emphasizing applications of single- and multi-variable root finding as well as the shooting method for boundary value problems.  These were received well but could be moved closer to presentation of the numerical methods themselves.
What wasn't so good?     

     Students continue to complain about the workload.  Some are collaborating too much and not protecting their intellectual property.
Next Time I/We Plan to Modify the Course by Changing/Trying (five to ten sentences)


     I plan to spend significant time discussing intellectual property and intellectual property protection at the beginning of the quarter.  I am looking into automatic code comparison schemes to protect against direct copy and paste of assignments.  Cheating will not be tolerated.  I plan to continue with the end of term self-selected project since they are a good catalyst to student interest and ownership of their work.  I also plan to move the applications lectures to follow immediately after the numerical methods are presented.
