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	Course Approval Form
	For approval of new courses and deletions or modifications to an existing course. 

More information is located on page 2.  


	Action Requested:
	Course Level:
	

	x
	Create new course
	
	Delete existing course
	x
	Undergraduate
	

	
	Modify existing course (check all that apply)
	
	Graduate
	

	
	
	Title
	
	Credits
	
	Repeat Status
	
	Grade Type
	
	
	

	
	
	Prereq/coreq
	
	Schedule Type
	
	Restrictions
	
	
	
	
	


	College/School:
	College of Science
	Department:
	Computational and Data Sciences

	Submitted by:
	John Wallin
	Ext:
	3-3617
	Email:
	jwallin@gmu.edu

	
	
	
	
	
	


	Subject Code:
	CDS
	Number:
	351
	Effective Term:
	x
	Fall
	

	(Do not list multiple codes or numbers.  Each course proposal must have a separate form.)
	
	
	Spring
	Year
	2010
	

	
	
	
	Summer
	


	Title:
	Current
	

	
	Banner (30 characters max including spaces)
	

	
	New
	Introduction to Scientific Programming


	Credits:

(check one)
	3
	Fixed
	
	or
	
	
	Repeat Status: (check one)
	x
	Not Repeatable (NR)

	
	
	Variable
	
	to
	
	
	
	
	Repeatable within degree (RD)
	Total repeatable credits allowed:
	

	
	
	
	
	
	
	
	Repeatable within term (RT)
	
	


	Grade Mode: (check one)
	x
	Regular (A, B, C, etc.)
	
	Schedule Type Code(s): 
(check all that apply)
	x
	Lecture (LEC)
	
	
	Independent Study (IND)

	
	
	Satisfactory/No Credit
	
	
	
	Lab (LAB)
	
	
	Seminar (SEM)

	
	
	Special (A, B C, etc. +IP)
	
	
	
	Recitation (RCT)
	
	
	Studio (STU)

	
	
	
	
	
	
	Internship (INT)
	
	
	


	Prerequisite(s):
	Corequisite(s):

	CS 112, Math 203, and Math 214; or permission of the instructor
	


	Special Instructions: (restrictions for major, college, or degree; cross-listed courses; hard-coding; etc.)

	


Catalog Copy for NEW Courses Only (Consult University Catalog for models)
	Description (No more than 60 words, use verb phrases and present tense)
	Notes (List additional information for the course) 

	This course introduces and reviews programming in C/C++ and FORTRAN with emphasis on the aspects used in the computational and data sciences.  The course is conducted through a combination of both lecture and interactive computer laboratory.
	This is a cross listing of a graduate course, CSI 501.    Appropriate modifications for the syllabus will be incorporated reflect the different expectations of the graduate and undergraduate offerings of the class.

	Indicate number of contact hours: 
	Hours of Lecture or Seminar per week:
	3
	Hours of Lab or Studio:
	
	

	When Offered: (check all that apply)
	x
	Fall
	
	Summer
	x
	Spring


Approval Signatures
	
	
	
	
	

	Department Approval
	Date
	
	College/School Approval
	Date


If this course includes subject matter currently dealt with by any other units, the originating department must circulate this proposal for review by those units and obtain the necessary signatures prior to submission. Failure to do so will delay action on this proposal.
	Unit Name
	Unit Approval Name
	Unit Approver’s Signature
	Date

	
	
	
	

	
	
	
	


For Graduate Courses Only
	
	
	
	
	

	Graduate Council Member
	
	Provost Office 
	
	Graduate Council Approval Date


General Information

New courses and deletions or modifications of an existing course all require approval through the college/school curriculum committee, and, if needed, the Graduate Council.

If you would like to request the course to fulfill a general education requirement, please go to the Provost’s website at http://provost.gmu.edu/gened/faculty.html for the appropriate forms and process.

A course approval form must be filled out for the following modifications:

· Title

· Credits

· Grade type

· Prerequisite

· Corequisite

· Schedule Type

· Repeat Status

· Restrictions (Major, college, or degree)

Please note:

· Changes to the course description of an existing course should be submitted during the catalog copy review.

· Changing the subject code or course number requires deletion of the old course and creation of a new course.

· Course numbers cannot be reused unless they have been inactive for 5 years or more.

How to Process a Course Approval Form

1. Complete the course approval form to create a new course, modify, or delete an existing course and attach a justification for the proposal.  For new courses only, attach a copy of the syllabus as well.  For modified courses, fill out only the sections that are being modified with the new information.  

· For title:  If you are requesting a substantive title change, you must delete the old course and create a new course.

· For credits:  If the course has a lab or recitation component, please indicate the credits for the lecture and 0 credits for the lab or recitation.

· For repeat status: If the course is repeatable, you must indicate the total number of credits that a student may take the course.  

For example: If the course is a fixed 3 credit course and the student is allowed to take it 3 times, indicate 9 in the total number of credits allowed.

· For grade mode: Indicate whether the course will have standard grading (undergraduate or graduate) or whether it will have one of the alternative grade types (S/NC, IP).  For more detailed information, go to the Registrar’s Office website (registrar.gmu.edu).

· For schedule type: Indicate what type of course this will be. If the course has a lab or recitation component, please indicate the credits for the lecture and 0 credits for the lab or recitation. 

· For prerequisite and corequisite: List all the prerequisites and corequisites for the course.

· Special Instructions: Courses can be restricted to specific groups of students in a school/ college, major, or degree. If you place a restriction on a course, the restriction will be placed on all sections currently scheduled and any future sections.  If the restriction should only be on a specific section of a course, the department scheduling coordinator should send an email to schedule@gmu.edu with the type of restriction along with the major, college, or degree code. The codes can be found in the Catalog. 

2. Submit the form and attachments to your departmental curriculum committee for approval then to your College/School curriculum committee for approval.

3. If the form is for an undergraduate course, forward the form with approval signatures to the Academic Scheduling Office, MS 3D1.  If it is for a graduate course, please see the additional instructions below.

For graduate courses only:

4. Save the word document as the subject and course number without spaces (ex: PSYC648) 

5. Send the document as an email attachment to Jennifer Bazaz (jbazaz@gmu.edu). Remember to include any related documents.

6. Bring the form with department and college/school approval signatures to the Graduate Council meeting. If approved by the Graduate Council, it will then be forwarded to the Academic Scheduling Office by the Provost’s Office. 

CSI 351 

Introduction to Computational Programming

Tentative Syllabus

Prerequisites: 
CS 112, Math 203, and Math 214; or permission of instructor.
Credits: 
3
Date: 

TBD
Time: 

TBD

Place: 

TBD

Instructors:
TBD
Contact Info: 
TBD
Office Hour:
TBD

Description:    
This course focuses on elements of programming using C/C++ and FORTRAN languages. The main goal of this class is to familiarize students with basic concepts of programming in computational sciences. Students who complete this course should be able to develop their own code, program algorithms, manage the input and output of data, as well as compile and link codes with other libraries (i.e. LAPACK). 

The following topics will be covered: basics of programming, prototyping, and algorithm programming. The programming concepts will be applied to basic problems in computational sciences, including computational geometry and computational mathematics.

In order to take this class, students must be familiar with basic concepts of analytic geometry and calculus, matrix algebra, and elementary differential equations.

Programming topics: 
· Introduction to programming, pseudo code, basic logic for programming. Concept of variable and array in C/C++ and FORTRAN 90 (C++&F90). Basics of compilation.

· C/C++&F90 programming structures and styles.

· Operators and expressions, variable names and constants in C/C++&F90.

· First program “hello world” in C/C++&F90.

· Control of flow and logical expressions in C/C++&F90. Statements and blocks, if-else, else-if, switch, loops - while and for, loops - do - while, break and continue (Taylor’s expansion of functions, numerical integration of functions, and calculation of series).

· Functions in C/C++&F90. Basic of functions, return variables, external variables, scope, static variables (trigonometry functions and computational geometry problems). 

· Pointers and arrays in C/C++&F90. One-dimensional arrays vs. multidimensional arrays (vectors and matrices, spares matrix basics, conjugate-gradient methods).

· Data structures and types in C/C++&F90. Derived data structures (application to complex numbers, data structures: arrays, linked lists, binary trees, and heap data structure).

· Input/output in ASCII and binary format in C/C++&F90. File processing.

· C/C++&F90 preprocessor. Linking with other libraries (LAPACK, basic MPI).

· Debugging and profiling tools. Management of projects using make.

· Calling F90 subroutines from C/C++. Calling C/C++ subroutine from F90. Linking C/C++ and F90 modules.

Science applications:

· Computational Geometry: polygon triangulation and partitioning, search and intersection, point location, geometric data structures (quadtrees, octrees, interval trees, segment trees, multi-level trees, kd-trees, range trees), distance fields, etc. 

· Computational Mathematics: system of equations (Gauss elimination, LU factorization, partial pivoting, sparse matrices), interpolation, numerical differentiation and integration (finite difference, trapezoid’s rule, Simpson’s rule), ordinary differential equations. 
Homework and Projects:        
The homework/projects include developing codes to solve common scientific problems in computational mathematics and computational geometry. Some of these projects will be focused on the input/output of data commonly use in computational sciences.    Although this courses is cross listed with CSI 501, undergraduate students will have different homework assignments and be graded using a separate scale than graduate students taking the 500 level version of this course.

Exams: final project.   The final project for undergraduates will involve integrating their mathematical, computing and scientific knowledge into a Fortran or C/C++ program.  Topics will be chosen by students and approved by the instructor.    

Grades: homework and projects (70%), final project (30%) 

Class URL:  
http://www.cds.gmu.edu/~fcamelli/academics/csi501.html  (will be updated to include the FORTRAN content)  Note: Presentations in PDF format will be posted online after lectures for students.
Text Book (not required but suggested):                 

1. “C Programming Language”, by B. W. Kernighan, and D. M. Ritchie.
2. “Fortran 95/2003 Explained”, by M. Metcalf, J. Reid, and M Cohen.

3. “The Fortran 2003 Handbook”, by J. C. Adams, W. S. Brainerd, J. T. Martin, R. A. Hendrickson, and R. E Maine.

4. “Computational Geometry in C”, by J. O’Rourke.

5. “Computational Geometry: Algorithms and Applications”, by M. de Berg, M. van Kreveld, M. Overmars, and O. Schwarzkopf.

Supplement Reference Books:
6. “Algorithms in C”, by R. Sedgewick.
7.  “Memory as a Programming Concept in C and C++”, by F. Franek.
8. “Geometric Data Structures for Computer Graphics”, by E. Langetepe, and G. Zachmann
9. “C A Reference Manual”, by S. P. Harbison III, and G. L. Steele Jr.
10. “Numerical Analysis”, by T. Sauer.
