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 1.
Course Number
Course Title
Semester Units
Semester Hours


PSC 120
Fundamentals of 

4
3 hours lecture: 54 hours


Scientific Computing (MATLAB)

3 hours lab: 54 hours
108 outside-class-hours for lecture





261 total hours
2.
Prerequisites

A “C” grade or higher or “Pass” in Math 103 or Math 110 or equivalent

Corequisite


None


Recommended Preparation


None
 3.
Catalog Description
This course will focus on problem solving, data manipulation, and visualization using the MATLAB computing environment and applications from: physical science, engineering, life sciences, mathematics and statistics. Students will learn to analyze data, write simple algorithms for data processing and simulation, and visualize the results. Topics include: operations and variables; graphics and programming; solving equations and model fitting. 

4.
Course Objectives

Students will:
a. Design and implement numerical algorithms for processing scientific data, using flow charts when necessary.

b. Use a “top-down” approach to break complex data processing/algorithmic tasks into smaller, simpler tasks.
c. Compare the advantages and applications of data types including logical, integer, floating point, multi-dimensional arrays, constants and variables in the analysis of scientific and engineering problems.

d. Apply input/output functions to read and write scientific data in a variety of formats.
e. Create useful visualizations of data and models in 2- and 3 dimensions. 

f. Represent properties and laws of scientific models as data structures and algorithms
g. Apply intrinsic functions and user-written callable functions including (i) mathematical operations, (ii) statistical operations, (iii) matrix operations, (iii) symbolic operations, (iv) model fitting and (v) numerical simulation of simple systems.
h.
Develop and write efficient code which reads data, processes the data using arithmetic and logical operations, loops, arrays, and subprograms, and outputs the results.
i. 
Explain the function and methods of their own software algorithms via good commenting practice and documentation.

j. 
Interpret the output results of their own and others’ scientific data processing in tabular or graphical form.

k. 
Incorporate algorithms and databases from outside sources (e.g. software libraries) in a transparent and ethical manner. 
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5.
Instructional Facilities

a. Computer laboratory/classroom with projector and appropriate software.
b. Whiteboard 
6.
Special Materials Required of Student

a.
Scientific calculator


b. 
Access to the internet outside the classroom


c. 
Electronic storage media

7.
Course Content


a.
Introduction to the MATLALB scientific computing environment.


b. 
Efficient computing with arithmetic operations using constants and variable names.


c.
Representing and manipulating data types, including scalars, vectors, matrices, and strings.


d.
Input/output using different display formats and generating formatted outputs.

e. 
Generating and formatting graphical output.

f.
Applying loops and nested loop structures with logical conditions and branching.
g.
One- and two-dimensional array processing.
h. 
Incorporating MATLAB scripts (m-files) and programs into problem solving.
i.
Advanced graphical techniques.
j. 
Introduction to simple numerical analysis.
k.
Best practices and ethics in scientific computing.
8.
Method of Instruction

a.
Lecture


b. 
Discussion


c. 
In-class and online tutorials


d. 
Computer laboratory 


e. 
Student projects sessions
9.
Methods of Evaluating Student Performance
a. Examinations, quizzes, tests, and a final examination

b. Homework such as designing an algorithm that will ask for a measurement in one unit and execute a unit conversion and designing an script that will take a list of masses and coordinates in 3D, plot the scatter of points, and calculate and report the center of mass. 

c. Demonstration of software (with documentation).

10.
Outside Class Assignments

a.
Written and online homework


b. 
Student projects to solve a problem. Example: write a script that takes a color image, splits it into red, green, blue, then fits a 2-dimensional polynomial to the background in each color, with user interactivity. Once the user is satisfied with the background model, subtract the fitted background from each color and recombine the image.

c.
Laboratory assignments
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11.
Texts
a. Required Text(s):  

(1) Gilat, Amos, MATLAB: An Introduction with Applications, 5th edition, Hoboken, NJ: Wiley, 2014. 

(2)  Attaway, Stormy, MATLAB – A Practical Introduction to Programming and Problem Solving, 3rd edition, Portsmouth, NH: Butterworth-Heinemann, 2013. 

(3) Chapman, Stephen, MATLAB Programming for Engineers, 5th edition, Boston, MA: Cengage, 2015.

b. Supplementary texts and workbooks:  


None. 


Addendum: Student Learning Outcomes

Upon completion of this course, our students will be able to do the following:


a.     Analyze problems in applied mathematics and science including statistics, engineering, physical and life sciences.

b.      Develop design solutions in the MATLAB computing environment.

c.      Implement solutions using the fundamental concepts of scientific computing.
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