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	Catalog Description

	
	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.


	Instructor(s)

	
	Burchett, Lui


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Two 50-minute lectures per week.


	Prerequisites

	
	ME 123--Computer Applications I and MA 221--Differential Equations I


	Textbook(s)

	
	An Engineer's Guide to Matlab 2nd Ed., by Edward B. Magrab, et al, Prentice Hall, 2005


	Course Objectives

	
	After successful completion of this course, students will:

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

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

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

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


	Course Topics

	
	· 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


	Lab Topics

	
	N/A


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, d, e, f, g, i, and k.


	Program Outcomes

	
	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.

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.
 


	Professional Component

	
	This course provides 2 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credits of engineering design.

	
	

	
	The course develops the idea of structured programming using functions / subroutines, and investigates problem solving using numerical methods.


	Prepared by

	
	Bradley T. Burchett, 2/28/06


