Rossin College of Engineering & Applied Science

Summary of GRADUATE Course & Curriculum Changes
  2005-2006

Chemical Engineering

Delete CHE 421, 427, 445

Civil & Environmental Engineering


New Degree Programs
M.S. in Structural Engineering & Ph. D. in Structural Engineering

Computer Science & Engineering


Add CSE 408, 426, 431, 448

Electrical & Computer Engineering


New Course – ECE 4xx Introduction to Cryptography and Network Security (3)


Delete – ECE 473

Information and Systems Engineering


Program change –  Change the core course IE 341 to IE 404

Mechanical Engineering


New Course – Mechxx – Introduction to Solid Mechanics (3)


Delete -  ME 427 (ChE 427)

Engineering:  Chemical Engineering

Proposed Course Changes
	1. Current course number, title, course description, and credits (from present course catalogue):


CHE 421. Heat Transfer (3)
Analysis of steady and unsteady state transfer. Convection, conduction, and radiation. Vaporization and condensation. Heat transfer in high velocity flow in rarified gases. Applications.   

	2. Proposed course number, title, course description, and credits (as it will appear in course catalogue):


	3, Nature of proposed change(s)


	A. Course title change?  If so, provide rationale below:


	B. Course number change?  If so, provide rationale below:


	C. Change in course credits?  If so, provide rationale below:


	D. Change in course description?  If so, provide rationale below:


	E. Other change(s)?  If so, please describe below and provide rationale for each change.


Delete course.  It has not been given for a long time, and the department has no plans to offer it in the future.  
	4. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement, if provided by LTS)


	(2) Computer impact statement (attach statement, if provided by LTS)


	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


Engineering:  Chemical Engineering

Proposed Course Changes
	1. Current course number, title, course description, and credits (from present course catalogue):


CHE 427. (ME 427) Multiphase Flow and Heat Transfer (3)
Heat transfer and fluid dynamics of multiphase systems. Subcooled, nucleate, and film boiling; bubble nucleation; dynamics of bubble growth and collapse; vapor-liquid cocurrent flow regimes; two-phase pressure drop and momentum exchange, low instabilities; convective-flow boiling; simultaneous heat and mass transfer. Prerequisite: CHE 421 or ME 321, or courses in the area of transport phenomena. Chen    

	2. Proposed course number, title, course description, and credits (as it will appear in course catalogue):


	3, Nature of proposed change(s)


	A. Course title change?  If so, provide rationale below:


	B. Course number change?  If so, provide rationale below:


	C. Change in course credits?  If so, provide rationale below:


	D. Change in course description?  If so, provide rationale below:


	E. Other change(s)?  If so, please describe below and provide rationale for each change.


Delete course.  The department has no plans to offer it in the future.  
	4. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement, if provided by LTS)


	(2) Computer impact statement (attach statement, if provided by LTS)


	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


 Engineering:  Chemical Engineering

Proposed Course Changes
	1. Current course number, title, course description, and credits (from present course catalogue):


CHE 445. Enzyme Engineering (3)
Enzyme characteristics including nomenclature, physical properties, kinetics, and assay methods with emphasis on practical application at commercial scale. Methods of enzyme production and purification. Design and analysis of industrial-scale reactors employing soluble and immobilized enzymes. Prerequisite: Consent of the instructor.      

	2. Proposed course number, title, course description, and credits (as it will appear in course catalogue):


	3, Nature of proposed change(s)


	A. Course title change?  If so, provide rationale below:


	B. Course number change?  If so, provide rationale below:


	C. Change in course credits?  If so, provide rationale below:


	D. Change in course description?  If so, provide rationale below:


	E. Other change(s)?  If so, please describe below and provide rationale for each change.


Delete course.  The course has not been offered in a long time and the department has no plans to offer it in the future.  
	4. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement, if provided by LTS)


	(2) Computer impact statement (attach statement, if provided by LTS)


	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


Proposed New Degree Programs

P.C. Rossin College of Engineering and Applied Science

Department of Civil and Environmental Engineering

Master of Science (M.S.) in Structural Engineering

Ph.D. in Structural Engineering

	1. Proposed new program mission statement


The mission of the proposed new degree programs is to educate graduate students in the principles and methods essential to the practice of Structural Engineering and essential to the advancement of knowledge in Structural Engineering.  The programs will educate students through coursework and independent study and research.  Graduates of these programs will be “full service engineers” with the knowledge and analytical problem-solving capabilities needed to lead and innovate within multi-disciplinary teams in technologically-complex environments. 

	2. Rationale for proposed new program


Lehigh currently has internationally recognized graduate research and education programs in Structural Engineering.  The proposed degree programs will better reflect the well-established strengths and draw attention to future opportunities in Structural Engineering to prospective students, research sponsors and prospective employers. Most of the requirements and activities of these programs are contained within the Civil and Environmental Engineering (CEE) Department, and the graduates of these programs currently receive an M.S. or Ph.D. in Civil Engineering.  Graduates of these programs, however, should have the option of earning a degree that is more closely associated with Lehigh’s internationally recognized strength in Structural Engineering.  Surveys of our graduate students (conducted in 2004 and 2005) show that our current graduate students prefer to earn an M.S.  or Ph.D. in Structural Engineering, rather than an M.S. or Ph.D. in Civil Engineering, by a 3 to 1 margin (note that these new programs will not prevent students from choosing to earn a degree in Civil Engineering).  Properly identifying these graduate programs as Structural Engineering programs will enable RCEAS and the CEE Department to more effectively market them and attract the finest graduate students.  Furthermore, implementation of these new programs will continue to elevate Lehigh as a leader in Structural Engineering, helping to further strengthen our visibility in graduate research and education.

The current proposal for graduate degrees in Structural Engineering includes only a single track in Building and Bridge Structural Systems.  The long-term vision, however, includes multiple tracks, that would include substantial coursework and research in departments other than CEE.  For example, in cooperation with colleagues from several RCEAS departments, additional tracks in Structural Engineering, Mechanics, and Materials, and in Intelligent Infrastructure Systems could be developed in the near future. At such time, interdisciplinary degree programs of study will be proposed in consultation with the appropriate departments.

	3. Description of proposed new program


	A. Admissions criteria 


	(1) minimum requirements


Post-bachelor’s degree regular admissions students must have at least one of the following:

(1)  Undergraduate GPA of at least 2.75 out of 4.0
(2)  GPA of at least 3.00 for the last two semesters of undergraduate study
(3)  Scores at or above the 75th percentile on the GRE
(4)  GPA of at least 3.00 on a minimum of 12 hours of graduate work at other institutions 

Post-master’s degree regular admissions students must have at least one of the following:

(1)  Graduate GPA of at least 3.0 out of 4.0.  

(2)  Scores at or above the 75th percentile on the GRE. 

These conditions are necessary but not sufficient (see graduate handbook). Admission is competitive from the pool of applicants. In addition, applicants must supply other admissions materials, as described below.

	(2) background courses required


None.  Admitted students may, however, be required to take additional courses to remediate specific academic deficiencies.

	(3) required examinations (for example, GRE, GMAT, and the like)


GRE

	(4) language requirements for foreign students


TOEFL (Test of English as a Foreign Language): minimum score of 213 for the computer-based test CBT.

TOEFL Internet Based Test (IBT) subtest target scores: writing 25, speaking 24, reading 21, and listening 15. The minimum composite score is 85. First provision, if any subtest score is below the target, but the composite total is 82 or above, the department will consult with ESL. Second provision, if one or more subtest score is below target and the composite is below 82, the student must attend the step-up program and the department will consult with ESL.

Resetting the scores to appropriate levels will be done in conjunction with ESL.
	(5) application process for interdisciplinary programs


The proposed programs are currently not interdisciplinary programs. However, it is the long-term intent to develop these programs to become interdisciplinary. At such time,  to be considered for admission, applicants for the masters and doctoral program must submit:

a)    A completed application and non-refundable application fee

b)    GRE scores

c)     At least two (2) letters of recommendation from qualified individuals to evaluate the applicant's academic achievement and potential for graduate studies

d)    Official transcripts from all colleges/universities attended 

e) A personal essay summarizing their career objectives and work experience with respect to the chosen field of study

	(6) admission deadline


The deadline for fall semester applications is July 15. The spring semester deadline is December 1. The deadline for financial aid for the next academic year is January 15. 

	B. Specific degree requirements


Master’s Degree 
	(1) New and/or existing course/credit requirements (attach new course proposal for each new graduate course)


Course Requirements
a)
Minimum of 30 semester credits, at least 18 in the major field.

b)
Minimum of 24 credits in courses numbered 300 or higher.

c)
Minimum of 18 credits in courses numbered 400 or higher, at least 15 in the major field.

d) All courses in the graduate degree program must have 200 or higher numbers.  

e) All CEE courses in the program must be numbered 300 or higher.

 f)
A degree program, listing all courses to be completed for the master’s degree, must be signed by the CEE Director for Graduate Studies and Research and submitted to the Associate Dean’s Office for approval by the University Graduate and Research Committee.  Submission should be as soon as possible after the completion of 15 credits towards the degree.


Core Course Requirements
a)
Major Area Requirements:

CEE 352 (Structural Dynamics), CEE 366 (Finite Element Method in Structural Engineering), CEE 


413 (Mechanics and Behavior of Structural Members) and CEE 450 (Advanced Structural 


Analysis).  These are existing courses in the Lehigh University Catalog.
b)
Exemptions:  Exemptions from core course requirements listed above are granted based on either examination or concurrent recommendation by the student’s academic advisor and the course instructor.

	(2) Thesis requirement


The normal effort of the thesis and special problems courses CEE 491or  481 is 3 credits.  A student should not mix credits of these three courses.  It is expected that a student’s effort for these credits will be somewhat more than that for a regular 3 credit course which requires approximately 130-160 hours.  More than three credits may be proportionally assigned for more extensive work in the judgment of the supervisor.  The two options available for master’s students are:


a.
Master of Science - Thesis Option (CEE 491)

This is a research-oriented option, expected of all research assistants, and may also be selected by other graduate students.  The thesis should reflect a study of a civil engineering problem with no existing solution and be technically suitable for publication in a refereed technical journal. The writing should conform to the specifications of the graduate school. A copy should be filed in the Fritz Engineering Laboratory Library.


b.
Master of Science - Special Problems Option (CEE 481)

The internsive study (project) is a more flexible option than a thesis, and may be research, analytical, or design oriented. The project should involve a significant effort of independent work, including literature search, engineering analysis, synthesis of information, and engineering judgment. The project report should be of a quality and style suitable for publication in a refereed technical journal, or in a professional magazine or presentation at a technical conference.

	(3) Comprehensive examination requirement


There is no comprehensive exam requirement at the Master’s level. However, all Master’s degree candidates are required to make a presentation of his or her work at a CEE/FERS (Fritz Engineering Research Society) seminar before receiving the degree. The presentation is to be made during the last semester before graduation. The schedule of seminars will be arranged by the FERS seminar chairperson, who will handle the physical arrangement of each presentation in consultation with the CEE Seminar Committee chairperson. 
M.S. Candidates: Presentation will be on the intended thesis (CEE 491), special problems (CEE 481) or independent research work (CEE 429, CEE 439, CEE 449, CEE 469, or CEE 479).

Doctoral Degree 
	(1) language requirement


There is no foreign language requirement.

	(2) Qualifying and/or general examination requirements (if both required, describe each below)


Qualifying Examination (See Attachment A)

a)
Lehigh Master’s students continuing for Ph.D. are required to take it at the end of the semester after completion of the master’s degree.

b)             All others must take it at the end of the first semester of graduate study.

c)         If unsuccessful, a second examination one semester later may be granted upon petition.  A third attempt is not allowed.

General Examination (See Attachment B)
Taken prior to end of fifth semester.

b)
Must be passed at least seven months before graduation.

If unsuccessful, a second attempt may be granted, scheduled at least 5 months after the first one.

	(3) Course/credit requirements (attach new course proposal for each new graduate course)


Credit Requirements:

a)
There is no specified minimum requirement for courses.  However, most Ph.D. programs include 20 to 30 credits of course work beyond the master’s degree.

b)
The total number of (tuition) credits, including dissertation research, should be at least 72 beyond the bachelor’s degree.  If the Master’s degree is from another university, a minimum of 48 (tuition) credits is required at Lehigh.

	(4) Master’s degree requirements (if student fails to complete doctorate)


Students who fail to pass the Qualifying Exam or who choose to discontinue graduate study prior to completing all the requirements of the Ph.D. degree may apply for an MS degree, provided they have completed 30 hours (minimum) of coursework from approved categories in the Ph.D. curriculum. 

Please refer to section 3.B.(1) and 3.B.(2) for Master’s degree requirements.
	(5) Faculty available to direct dissertations



Seven faculty members in CEE are currently available to direct dissertations: Dr. Clay Naito (Assistant Prof.), Peter Mueller (Associate Prof.), Stephen Pessiki (Full Prof.), James Ricles (Full Prof.), Richard Sause (Full Prof.), John Wilson (Full Prof.), and Yunfeng Zhang  (Assistant Prof.). The department also intends to have a new professor in the  Fazlur Rahman Khan Chair commencing fall 2006.
	(6) Expected time to complete the degree


a)    A resident student is expected to complete the doctoral degree in three to four years after earning the     Master’s degree.

b)
Maximum time limit is ten years for all work past bachelor’s degree, or seven years for doctoral program if there is a break of at least one semester after the completion of master’s degree.

	C. Details of the Proposed Program (any information not supplied elsewhere on this form but important to the consideration of the proposed program)


Milestones: Time Sequence and Procedure
The box below summarizes the time requirements that are subsequently provided in more detail as adopted by the CEE faculty on March 17, 1999 for the Ph.D. in Civil Engineering. The student’s Background Information Form (Attachment C) should be updated and submitted to the Director of Graduate Studies and Research of the CEE Department before each exam.

The same requirements are to be met for the proposed Ph.D. program.
	1. Qualifying Exam: Take at end of the first semester of graduate study# 

2.  Dissertation Supervisor: Identified prior to the end of the second semester

3.  Committee: Form prior to the end of the third semester

4.  PhD Proposal & Admission to Candidacy:  Submit prior to the end of the third semester*
5.  General Exam: Take prior to the end of the fifth semester**
6.  Dissertation Draft: Submit 2 weeks before Dissertation Defense; see University requirements  

7.  Dissertation Defense and Final Examination: See University requirements

8. Submission of Completed Dissertation and Application for Degree: See University requirements

#      Or at the end of the semester after completion of Lehigh CEE M.S. degree. Must petition to try a second time 

*       Not less than 12 months before graduation; includes Course Program & Dissertation Topic

**     At least 7 months before graduation


Performance Requirement:
a)
Courses with grades below C are not allowed in graduate degree programs.

b)             More than four grades below B in entire Lehigh graduate career (regardless of number of credits) will terminate student’s eligibility for continued graduate work at Lehigh.

Residence Requirement:

  
Either two semesters of full time graduate study or 24 credits of graduate study within a 12-month period.

	D. Implementation Plan (how the degree will be put into place, including initial admissions)


These graduate structural engineering degree programs would begin to be advertised, upon approval, and its first students are anticipated to be admitted in the fall 2006.  The faculty, courses, laboratory space and other resources are in place to implement the Master’s and Ph.D. Programs commencing fall 2006. 

	4. Academic Impact


	A. Is the proposed new program interdisciplinary?


That is the long-term intent.  For now, however, it only involves the Master’s and Ph.D. degrees in the same general discipline (Civil and Environmental Engineering).  We propose that the program would expand as collaborative relationships across departments and colleges continue to mature. At that point, it would become interdisciplinary.

	B. Identify any known effects of the proposed new program on other programs at the University. 


There are no known additional effects on other programs at Lehigh. The students enrolled in these programs will be eligible to take courses consistent with the degree requirements and Lehigh University requirements.  When additional tracks will be developed, faculty from several departments across RCEAS and the CBE, as appropriate, will be consulted to provide input,  advice and participation at various levels (from simply allowing  students to take their courses to serving as members of  doctoral committees, to ultimately formulating additional tracks).  No other departments, however, are ready to propose other tracks at this time. When proposed, they will comply with university approval procedures (including completion and submittal of appropriate GRC forms).

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new program and the following information provided:


	(1) Who was consulted?


No known effects.

	(2) Is the proposed new program acceptable to all other programs affected?


Yes.

	(3) Will any changes be required in the affected programs?  If so, please describe below:


No.

	D. Does the proposed new program affect the University’s commitment to diversity in any way?  If so, please describe below:.


No. 

	5. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS)


These degree programs are not expected to increase demand on library resources beyond our normal capacity.

	(2) Computer impact statement (attach statement if provided by LTS)


These degree programs are not expected to increase demand on library resources beyond our normal capacity.

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


The CEE faculty has been covering all the courses in structural engineering as part of handling the master’s and doctoral courses for the proposed programs. (See Attachment D)

To complement existing faculty efforts, a new faculty position, the Fazlur Rahman Khan Chair, has been funded and a search is underway for an August 2006 hire.  This person will have research, teaching and advising responsibilities in the proposed new programs.  

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


This program is not expected to place demands that are not met by existing facilities.

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


The program faculty will pursue outside funding to support fulltime graduate students and enhance graduate research and education facilities.










Attachment A

REGULATIONS REGARDING THE Ph.D. QUALIFYING EXAMINATION

Prior to submission to the Graduate School of an Application for Admission to Candidacy for the Doctorate, each prospective doctoral candidate must pass a Ph.D. qualifying examination administered by the Department of Civil and Environmental Engineering.

A. OBJECTIVE OF EXAMINATION:  The objective of the Ph.D. Qualifying Examination is to establish whether

or not a candidate has sufficient intellectual ability, strong motivation, and an adequate understanding of the fundamentals of Civil Engineering to have a reasonable chance of successfully completing the requirements of the Ph.D. program.

B.   TIME OF EXAMINATION:  The examination will be held twice a year, at the end of each semester.  The candidate must take the examination at the first offering upon attainment of the Master’s degree or, if the Master’s degree is from another university, at the end of his/her first semester in residence at Lehigh. 

C.  THE QUALIFYING EXAMINATION COMMITTEE: The examination will be administered by the Qualifying Examination Committee in the candidate’s major field of study.  At the present time, the available major fields are Environmental Engineering, Geotechnical Engineering, Hydraulic Engineering and Structural Engineering.

D.  WRITTEN EXAMINATION: Each candidate must exhibit an advanced understanding (equivalent to a master’s degree) of his/her intended major field of study. The written examination will be four to eight hours in duration.  Additional details are determined by the structural engineering qualifying examination committee as follows:

The written examination will be given in two three-hour parts on consecutive days.  Both parts will be closed book.  The first part will consist of six to eight short questions all of which must be answered.  The second part will have four to five in-depth questions, three to four of which are to be answered.   

E.  ORAL EXAMINATION: Each candidate will be orally examined by the respective qualifying examination committee.  The oral examination is open to all departmental faculty members.  Questions are not necessarily restricted to the major area.  The duration of the oral examination will not be more than 1½ hours.

F. EXAMINATION PROCEDURE:

1.   The written examination will be given first.  The oral examination will be scheduled as soon as possible after completion of       the written examination, normally within a week.

2. Prospective candidates must take both the written examination and the oral examination at the same offering of the Ph.D. Qualifying Examination.

3. The performance of each candidate will be judged by the Qualifying Examination Committee in the candidate’s major area.  The decision to pass or fail will be based on the results of the Qualifying Examination as well as on the candidate’s total engineering experience up to the Qualifying Examination.

4. The result of the Qualifying Examination will be one of the following:

a) PASS

b) PASS CONDITIONALLY with specific requirement(s). These condition(s) must be removed before the applicant is considered to have passed the Qualifying Examination.

c) FAIL
5. Each candidate will be informed of faculty’s decision in writing by the Chairman of the Department.

6. A candidate who fails the qualifying examination may petition for a second examination, but it must be taken at the next scheduled offering.  The result of the second examination will be either PASS or FAIL (no PASS CONDITIONALLY). 
7. A third examination is not permitted.  Those who do not pass the qualifying examination second time are no longer considered to be pursuing a Ph.D. degree and are encouraged to arrange to earn a terminal M.S. degree.










Attachment B

PhD GENERAL EXAMINATION

A.    OBJECTIVE:  In conformity with the University regulations stated in the Catalog, the Ph.D. 

The General Examination serves to establish whether or not a particular candidate possesses adequate capacity and proficiency in his field of study to be acceptable to the Department.  In particular, the examination provides an opportunity for those faculty members not well acquainted with the candidate to satisfy themselves of his/her competence, and allows the faculty to establish a concrete quantitative and comparative estimate of the candidate’s ability.

Specific qualities to be tested are as follows:
1) Familiarity with up-to-date factual knowledge in the candidate’s field.

2) Analytical ability to work within the scope of available information and to advance into new areas.

3) Familiarity with reference material and ability to use it.

4) Ability to defend ideas in front of a group.

B.    TIME:  The general examination should be taken upon an essential completion of all coursework in the candidate’s program and before the candidate gets deeply into his/her dissertation.  It should preferably be taken at least one year before the candidate’s prospective date of graduation, and it must be passed at least seven months before the degree may be awarded. The specific time is arranged by the Special Committee and the candidate.

C.    THE EXAMINATION: The general examination shall consist of a written part and an oral part.

1. Open Book Written Examination: The written examination will normally be five calendar days long.  It will consist of between four and six problems designed to test qualities (1), (2), and (3).  Problems may or may not have specific solutions.  The problems may require extension of a candidate’s knowledge.  At least one problem should test the candidate’s ability to do independent research.

2.     Oral Examination: The oral examination will be given within one to three weeks after the written examination, and it will stress quality (4).  The questioning period will be normally of not more than one and one-half hours’ duration.  The examiners will consist of the faculty of the Department of Civil and Environmental Engineering and the candidate’s Special Committee.  The faculty may, on occasion, invite the participation of faculty members from outside of the Department.
D.    EVALUATION:  Immediately following the oral examination, the candidate’s Special Committee, with the advisement of all other faculty members, will evaluate the candidate’s performance in the general examination. Normally, the outcome of the examination will be “Pass” or “Fail”. However, in the exceptional case when a clear-cut decision cannot be agreed upon, the Special Committee has the right to “Continue” the examination.  Then, the candidate will be required to take an additional examination (written and/or oral).  This “Continuation” part of the general examination will be conducted in about three months and may be of a smaller scope than the original examination.

E.      NOTIFICATION: The chairman of the Special Committee will inform the candidate of the decision as soon as feasible.  Should the candidate fail, he/she is permitted to make a second attempt not sooner than five months after the first examination.

Attachment C

Background Information Form for Qualifying Exam

Name:







Date:

Major Area:

1. Non-Academic Professional Experience (Industrial, consulting, contracting, military)

2. Academic Background (B.S., and Graduate Work before Lehigh){Years, University, Degrees}

3. Graduate work at Lehigh (group courses after M.S. separately){Courses, Instructor’s Name, Grades, e.g.  CE 4l3 (Wilson).

4. Ph.D. Objectives

5. Evaluation by Academic Advisor or Tentative Dissertation Supervisor

6.
Qualifying Examination




Date:



Written:




Oral:



Decision:

7. 
Tentative Committee:

1) ___________________________ (Chairman)

2)
___________________________ (Supervisor)

Attachment D
	    CEE 300 and 400 Level Structural Engineering Courses 

	 
	(Does not include Geotechnical, Mechanics or Materials Science Courses)

	 
	 

	CEE 352
	Structural Dynamics

	CEE 360
	Structural Engineering Project

	CEE 361
	Bridge Systems Design

	CEE 363
	Building Systems Design

	CEE 365
	Prestressed Concrete

	CEE 366
	Finite Element Method in Structural Engineering

	CEE 381
	Special Topics

	 
	 

	CEE 405
	Analytical and Numerical Methods

	CEE 408
	Computer Methods in Civil Engineering

	CEE 409
	Finite Element Method in Structural Mechanics

	CEE 412
	Methodologies of Structural Design

	CEE 413
	Mechanics and Behavior of Structural Members

	CEE 414
	Analysis and Design of Steel and Composite Structural Members

	CEE 415
	Analysis and Design of Ductile Steel Structural Systems

	CEE 450
	Advanced Structural Analysis I

	CEE 451
	Advanced Structural Theory

	CEE 452
	Fatigue & Fracture of Structures - An Interdisciplinary View

	CEE 454
	Plate and Shell Structures

	CEE 455
	Advanced Structural Dynamics

	CEE 456
	Behavior and Design of Earthquake Resistant Structures

	CEE 457
	Theory and Design of Steel Structures

	CEE 458
	Repair and Retrofit of Steel Structures

	CEE 459
	Advanced Topics in Plastic Theory

	CEE 460
	Experimental Methods in Structural Engineering

	CEE 461
	Advanced Bridge Engineering

	CEE 462
	Stability of Structural Systems

	CEE 463
	Advanced Mechanics of Reinforced Concrete

	CEE 464
	Analysis of Plates and Shells

	CEE 466
	Concrete Shell Structures

	CEE 467-25
	Metal Structures Technology

	CEE 467-40
	Nonlinear Analysis of Structural Components and Systems

	CEE 467-41
	Smart Structural Systems

	CEE 467-42
	Structural Reliability

	CEE 467-43
	Repair and Retrofit of Reinforced Concrete Structures

	CEE 468
	Stability of Elastic Structures

	CEE 469
	Structural Research

	 
	 

	CEE 381
	Special Topics

	CEE 385
	Research Procedures Seminar

	 
	 

	CEE 480
	Civil Engineering Project

	CEE 481
	Special Problems

	CEE 483
	Graduate Seminar

	CEE 491
	Thesis

	CEE 499
	Dissertation

	Graduate Course List November 2005

	
	


 ADD four courses at the graduate level:

CSE 408

CSE 426

CSE 431

CSE 448

RCEAS: CSE Department 

Proposed New Course

	1. Proposed new course number and course description (as it will appear in course catalogue):


CSE 408 Bioinformatics:  Issues and Algorithms (3)

Computational problems and their associated algorithms arising from the creation, analysis, and management of bioinformatics data.  Genetic sequence comparison and alignment, physical mapping, genome sequencing and assembly, clustering of DNA microarray results in gene expression studies, computation of genomic rearrangements and evolutionary trees.  This course, a version of 308 for graduate students requires advanced assignments. Credit will not be given for both CSE 308 and CSE 408. No prior background in biology is assumed.

Prerequisites:  CSE 340 or IE 170 or  permission of the instructor.

	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


Lecture/seminar, three hours/week.

	3. Rationale for proposed new course:


As demonstrated by enrollment in experimental versions of this course in Spring 2004 and Spring 2005, there is strong demand for a course in this area.

	4. Academic impact on programs affected by new course:


	A. Is the proposed course to be cross-listed?


No.

	B. Identify any known effects of the proposed new course on other programs at the University. 


None. 

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new course and the following information provided:


	(1) Who was consulted?


	(2) Is the proposed new course acceptable to all other programs affected?


	(3) Will any changes be required in the affected programs?  If so, please describe below:


	D. Does the proposed new course affect the University’s commitment to diversity in any way?  If so, please describe below:


	5. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS)


None expected.

	(2) Computer impact statement (attach statement if provided by LTS)


None expected.

	(3) Faculty impact statement (how proposed course affects load on existing faculty or requires new faculty)


None expected.

	(4) Facilities impact statement (how proposed course affects load on existing facilities or requires new facilities)


None expected.

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


None expected.

 RCEAS:  CSE Department 
Proposed New Course
	1. Proposed new course number and course description (as it will appear in course catalogue):


 CSE 426  Pattern Recognition (3)

Bayesian decision theory and the design of parametric and nonparametric classifiers: linear (perceptrons), quadratic, nearest-neighbors, neural nets. Machine learning techniques: boosting, bagging. High-performance machine vision systems: segmentation, contextual analysis, adaptation. Students carry out projects, e.g. on digital libraries and vision-based Turing tests.This course, a version of 328 for graduate students requires advanced assignments. Credit will not be given for both CSE 326 and CSE 426. Prerequisites: CSE 109, CSE 340, Math 205, Math 231, or consent of Instructor.

	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


       lecture / seminar, 3 hours per week
	3. Rationale for proposed new course:


This course has been taught twice before as an experimental course by Dr. Baird, who specializes in this area. It very much strengthens the department’s offerings in pattern recognition.
	4. Academic impact on programs affected by new course:


 This will benefit the graduate programs in CS and CompE by diversifying the elective courses.

	A. Is the proposed course to be cross-listed?


no

	B. Identify any known effects of the proposed new course on other programs at the University. 


None

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new course and the following information provided:


	(1) Who was consulted?


	(2) Is the proposed new course acceptable to all other programs affected?


 .

	(3) Will any changes be required in the affected programs?  If so, please describe below:


	D. Does the proposed new course affect the University’s commitment to diversity in any way?  If so, please describe below:


No

	5. Resource Impact


None

	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS)


None

	(2) Computer impact statement (attach statement if provided by LTS)


None

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


Experimental versions of this course have been taught by Dr. Henry Baird, a new faculty member with expertise in this area

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


None

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


None required

 RCEAS:  CSE Department 
Proposed New Course
	1. Proposed new course number and course description (as it will appear in course catalogue):


 CSE 431. Intelligent Agents (3)
Principles of rational autonomous software systems. Agent theory; agent architectures, including logic-based, utility-based, practical reasoning, and reactive; multiagent systems; communication languages; coordination  methods including negotiation and distributed problem solving; applications. Prerequisite: CSE 327 or equivalent.
	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


 lecture / seminar, 3 hours per week
	3. Rationale for proposed new course:


 This course is an advanced artificial intelligence (AI) course which builds on CSE 327, the intro to AI course offered at Lehigh. Since work on intelligent agents is all about building complete intelligent systems, it integrates many of the subfields of AI. Similar courses are offered at many leading universities, including MIT and CMU. The course has been offered at Lehigh twice (in an experimental version).  In both cases, the students believed that the course should be made a regular offering by Lehigh. 
	4. Academic impact on programs affected by new course:


	A. Is the proposed course to be cross-listed?


no.

	B. Identify any known effects of the proposed new course on other programs at the University. 


 yes

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new course and the following information provided:


	(1) Who was consulted?


	(2) Is the proposed new course acceptable to all other programs affected?


	(3) Will any changes be required in the affected programs?  If so, please describe below:


NO

	D. Does the proposed new course affect the University’s commitment to diversity in any way?  If so, please describe below:


No

	5. Resource Impact


None

	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS)


none

	(2) Computer impact statement (attach statement if provided by LTS)


none

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


Professor Helflin will teach the course as part of his regular course load

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


None

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


None required

 RCEAS:  CSE Department 
Proposed New Course
	1. Proposed new course number and course description (as it will appear in course catalogue):


 CSE 448  AI Game Programming (3)

Contemporary computer games: techniques for implementing the program controlling the computer opponent; using Artificial Intelligence in contemporary computer games to enhance the gaming experience: pathfinding and navigation systems; group movement and tactics; adaptive games, game genres, machine scripting language for game designers, and player modeling. This course, a version of 348 for graduate students requires advanced assignments. Credit will not be given for both CSE 348 and CSE 448.
	2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:


 lectures, 3 hours per week
	3. Rationale for proposed new course:


 According to several media sources including the San Francisco Chronicle edition of Saturday, December 18, 2004, the computer game industry is a bigger industry than the Hollywood (movie making) industry.  Programming the “AI” (roughly, the program controlling the computer opponent) of games is a crucial technology for computer games. In fact, one third of the annual Game Developers Conference (GDC), the leading meeting of game developers, is devoted to “AI” topics. In this course, we will look at contemporary computer games, explore techniques for implementing the “AI” (from the perspective of the game industry) and study opportunities to use AI (from the research perspective) to enhance the gaming experience. 

	4. Academic impact on programs affected by new course:


	A. Is the proposed course to be cross-listed?


no.

	B. Identify any known effects of the proposed new course on other programs at the University. 


none

	C. If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new course and the following information provided:


	(1) Who was consulted?


	(2) Is the proposed new course acceptable to all other programs affected?


	(3) Will any changes be required in the affected programs?  If so, please describe below:


	D. Does the proposed new course affect the University’s commitment to diversity in any way?  If so, please describe below:


No

	5. Resource Impact


None

	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement if provided by LTS)


none

	(2) Computer impact statement (attach statement if provided by LTS)


none

	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


Professor Munoz-Avila will teach the course as part of his regular course load

	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


None

	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


None required

Electrical and Computer Engineering

Proposed New Course for APC

1.  Proposed new course number and course description (as is it will appear in course catalog):

ECE 4xx Introduction to Cryptography and Network Security (3)
Introduction to cryptography, classical cipher systems, cryptanalysis, perfect secrecy and the one time pad, DES and AES, public key cryptography covering systems based on discrete logarithms, the RSA and the knapsack systems, and various applications of cryptography.   This graduate version of ECE3xx requires additional work.  May not be taken with ECE3xx for credit.  Prerequisite: Graduate student status.

2. Instructional mode (i.e., lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week:

Lecture

3 hours/week

3. Rationale for proposed new course:

The need for data secrecy has been accelerated by the Internet and wireless communications. This course has been taught more than once in the past and there has been significant interest.

4. Academic impact on programs affected by new course:

Is this proposed new course cross-listed? No

Is the proposed new course acceptable to all affected programs? Yes

If there are known effects, individuals in charge of the affected programs must be consulted about the changes and the following information provided:  The course will attract students from electrical engineering, computer engineering, and computer science programs. Professor Mooi Choo Chuah in the Department of Computer Science and Engineering offers a course in network security.  The proposed courses may become a prerequisite course for Professor Chuah’s course.

Who was consulted? Professor Mooi Choo Chuah. 
Is the proposed new course acceptable to the affected program? Yes.
Will any changes be required in the affected programs? No.  

Identify any known effects of the proposed new course on the University’s commitment to  

     diversity.   There are no known effects on the University’s commitment to diversity.

5. Resource Impact Statement: 

Provide each of the following:

Library impact statement: None

Computer impact statement: None

Faculty impact statement: Dr. Zhiyuan Yan will teach this course. It will have a positive impact on his teaching.

Facilities impact statement: None

Provide a statement indicating who will assume financial responsibility for any new resources required: N/A

Engineering:  Electrical and Computer Engineering

Proposed Course Changes
	1. Current course number, title, course description, and credits (from present course catalogue):


ECE 473 Optical Communications Laboratory (2)
Fundamental optical instrumentation used for test and measurement in optical communications. The theoretical principles of operation of the instruments and the significance of the parameters measured in optical communications will be covered. Fields of measurement include: optical power, optical spectrum analysis, wavelength measurement, laser diode characterization, polarization analysis, modulation analysis, insertion loss measurements, optical reflectometry for component characterization, optical time domain reflectometry and backscatter measurements, dispersion measurement, and characterization of fiber amplifiers. Prerequisite: ECE 347 or ECE 348 or ECE 371 or ECE 372, or equivalent.

	2. Proposed course number, title, course description, and credits (as it will appear in course catalogue):


	3, Nature of proposed change(s)


	A. Course title change?  If so, provide rationale below:


	B. Course number change?  If so, provide rationale below:


	C. Change in course credits?  If so, provide rationale below:


	D. Change in course description?  If so, provide rationale below:


	E. Other change(s)?  If so, please describe below and provide rationale for each change.


Delete course.  The laboratory space no longer exists.

	4. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement, if provided by LTS)


	(2) Computer impact statement (attach statement, if provided by LTS)


	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


Proposed Program Changes for APC

Name and summary of current program:

The goal of the M.S. in Information and Systems Engineering (I&SE) program is to provide advanced educational and research opportunities related to operations research, quantitative and computational analysis, large scale optimization, system simulation, information-centric systems, and the integration of information systems in industrial, service and financial organizations. The program will emphasize three core areas: (1) Information Economics, (2) Quantitative Systems Analysis, and (3) Information Technology. Graduates of the program will be operations research analysts, systems engineers and information technology specialists who are employed by virtually all organizations, especially in consulting, multi-national operations, transportation, logistics, financial institutions, and telecommunications.
Core Courses (Three courses required of all I&SE students):

IE 341
Data Communication Systems Analysis and Design (3)

IE 362
Logistics and Supply Chain Management (3)

IE 426
Optimization Models and Applications (3)

Proposed program changes (as they will appear in the catalog):

Core Courses (Three courses required of all I&SE students):

IE 362
Logistics and Supply Chain Management (3)
IE 404
Simulation
IE 426
Optimization Models and Applications (3)

Description of proposed change(s):

Change the core course IE 341 to IE 404
Rationale for proposed change(s):

IE 341 Data Communications Analysis and Design does not provide tools that are needed in follow on courses in the degree program. IE 404 Simluation will provide students with tools that can be applied in follow on courses.
Academic Impact Statement:

Is this proposed program change interdisciplinary?  No
Identify any known effects of the proposed program change on other programs at the University.

None
If there are known effects, individuals in charge of the affected programs must be consulted 

    about the proposed program change and the following information provided:

Who was consulted? 
Is the proposed program change acceptable to the affected programs?

Will any changes be required in the affected programs?   If so, describe.

Identify any known effects of the proposed program change on the University’s commitment to diversity. None identified.
Resource Impact Statement:

Provide each of the following:

Library impact statement. No impact on Library services

Computer impact statement No impact on computing services
Faculty impact statement Existing sections of IE 341 will be taught less frequently, which will free faculty time for other courses.

Facilities impact statement No impact to facilities
 Provide a statement indicating who will assume financial responsibility for any new resources required: ISE department will assume financial responsibility for new resources that are required.

RCEAS: MEM

Proposed New Course


Mech 4xx – Introduction to Solid Mechanics (3)

An introductory graduate course in the mechanics of solids.  Topics to be addressed include: tensor analysis, analysis of strain and nonlinear kinematics, stress, work conjugate stress-strain measures, conservation laws and energy theorems, Hamilton’s principle, variational calculus, isotropic and anisotropic linear elasticity, boundary value problems, solutions using various potentials, wave propagation, simple beam and plate theories and associated buckling problems.  Prerequisite: Math 205 or equivalent.

Lecture, three hours per week

The current introductory class in this topic is Mech 408, Introduction to Elasticity, which will be superseded by the proposed course.  Elasticity, the topic of Mech 408, is still the most important element of present engineering design and analyses.  However modern computers and numerical techniques, such as the Finite Element method, have advanced to such a degree that classic elasticity presently has little use in engineering.  On the other hand, computational methods have made other areas, such as large deformation analyses, more practical and substantially more common in engineering design than just a few years ago.  The proposed course will bring an infusion of more modern material into the introductory curriculum, while retaining those topics from the previous course that remain relevant.


A. Is the proposed course to be cross-listed?



No.


B. Identify any know effects of the proposed new course on other programs at the University.



None.

C. Does the proposed new course affect the University’s commitment to diversity in any way?



No.


A. Provide impact statements in the four areas listed below:


1. Library impact statement.



None.


2. Computer impact statement



None.


3. Faculty impact statement.


Because this course will replace an existing course, the net effect on faculty resources is nil.

4. Facilities impact statement


None.

B. Provide a statement indicating who will assume financial responsibility for any new resources required.



Department of Mechanical Engineering & Mechanics.
Engineering:  Mechanical Engineering

Proposed Course Changes
	1. Current course number, title, course description, and credits (from present course catalogue):


ME 427. (ChE 427) Multiphase Flow and Heat Transfer (3)
Heat transfer and fluid dynamics of multiphase systems. Subcooled, nucleate, and film boiling; bubble nucleation; dynamics of bubble growth and collapse; vapor-liquid cocurrent flow regimes; two-phase pressure drop and momentum exchange, low instabilities; convective-flow boiling; simultaneous heat and mass transfer. Prerequisite: CHE 421 or ME 321, or courses in the area of transport phenomena. Chen    

	2. Proposed course number, title, course description, and credits (as it will appear in course catalogue):


	3, Nature of proposed change(s)


	A. Course title change?  If so, provide rationale below:


	B. Course number change?  If so, provide rationale below:


	C. Change in course credits?  If so, provide rationale below:


	D. Change in course description?  If so, provide rationale below:


	E. Other change(s)?  If so, please describe below and provide rationale for each change.


Delete course. Neither department (ChemE or ME) plans to offer the course again.  
	4. Resource Impact


	A. Provide impact statements in the four areas listed below:


	(1) Library impact statement (attach statement, if provided by LTS)


	(2) Computer impact statement (attach statement, if provided by LTS)


	(3) Faculty impact statement (how proposed program affects load on existing faculty or requires new faculty)


	(4) Facilities impact statement (how proposed program affects load on existing facilities or requires new facilities)


	B. Provide a statement indicating who will assume financial responsibility for any new resources required:


1. Proposed new course number and course description (as it will appear in course catalogue): 





2. Instructional mode (lecture, recitation, laboratory, seminar, independent study, or other) and number of contact hours per week





3. Rationale for proposed new course:





4. Academic impact on programs affected by new course:





5. Resource Impacts








