
2018 Washkewicz College of Engineering Summer Course Descriptions 

Chemical and Biomedical Engineering 

Subject 
Area 

Catalog 
Number 

Academic 
Career 

Description 
 

CHE 486 Undergraduate Fundamentals of Polymers Prerequisite: Senior standing in 

Engineering, or permission of instructor. Study of polymer molecular 
structure and its relation to physical properties, such as molecular 
weight distributions, gel point, glass transition, heat capacity, and 
viscosity; polymerization kinetics; condensation esterification, emulsion 
polymerization; methods of analysis, such as X-ray diffraction, infrared 
spectroscopy, and other important basic engineering properties of 
polymers. 

 

CHE 586 Graduate Fundamentals of Polymers Prerequisite: Graduate standing in 

chemical engineering or permission of instructor. Emphasis on 
polymer molecular structure and its relation to physical properties, 
such as molecular weight distributions, gel point, glass transition, heat 
capacity, and viscosity. Other topics include polymerization kinetics; 
condensation esterification; emulsion polymerization; and methods of 
analysis, such as X-ray diffraction, infrared spectroscopy, and other 
important basic engineering properties of polymers. 

 

CHE 699 Graduate Master's Thesis Prerequisite: Graduate standing in chemical 

engineering or permission of instructor. The Thesis/Dissertation 
proposal approval form must be on file in the College of Graduate 
Studies prior to enrollment. Research under the guidance of a faculty 
member, culminating in the writing of a thesis. 

 

 

 

Civil and Environmental Engineering 

Subject 
Area 

Catalog 
Number 

Academic 
Career 

Description  

CVE 360 Undergraduate Mech Fluid Basic Therm Sys Civil & Environmental Engineering 
Prerequisite: ESC 201 and ESC 250. This course provides the 
students with a comprehensive study of mechanics of fluids and an 
exposure to key concepts from thermodynamics and heat transfer, 
tailored for civil and environmental engineering education. 

 

CVE 602 Graduate Civil Engineering Internship Prerequisites: Graduate standing in 

Civil Engineering, completion of at least one full-time academic year in 
MSCE or Doctor of Engineering program, and permission of advisor. 
This internship provides students with practical experience in 
civil/environmental engineering. Students are required to submit a final 
project report and make a presentation at the end of the course. May 
be taken up to two times for credit. 

 

  



 

Electrical Engineering and Computer Science 

Subject 
Area 

Catalog 
Number 

Academic 
Career 

Description  

EEC 313 Undergraduate Electronics I Prerequisites: ESC 250, EEC 310. Prerequisite or 

corequisite: EEC 311. Rectifier diodes and applications; Zener diodes 
and applications; biasing BJT and FET amplifiers; small signal analysis 
of BJT and FET amplifiers; power amplifiers; amplifier frequency 
response. 

 

EEC 384 Undergraduate Digital Systems Laboratory Prerequisite: EEC383 or EEC 382. 

Selected experiments in digital systems. 
 

EEC 417 Undergraduate Embedded Systems Prerequisites: EEC 314, 315, 383 and 384. 

Software design of microcontroller-based embedded systems. Topics 
covered include microcontroller architecture, assembly programming, 
real-time interrupts, external interrupts, program size considerations, 
input/output issues, analog-to-digital conversion, serial port 
reception/transmission, step motor control, RS232 communication, 
and mathematics in a fixed point microcontroller. 

 

EEC 430 Undergraduate Digital Signal Processing Prerequisites: EE: EEC 314, 315,383, 384; 

CE: EEC 313, 316,383, 384. Modeling of DSP operations using 
discrete-time signals and systems: difference equations, Z-transforms, 
Fourier methods; signal sampling (A/D) and reconstruction (D/A); 
digital filters; sample rate converters and oversampling; DFT, and fast 
convolution; delta-sigma converters; selected applications. Out-of-
class projects done using Matlab. 

 

EEC 440 Undergraduate Control Systems Prerequisites: EEC 314 and 315 for EE students; 

EEC 313 and 316 for CE students. Analysis and design of control 
systems. Topics covered include: the use of feedback; modeling and 
the use of mathematical model in understanding behavior of dynamic 
systems; useful design tools such as PID, root-locus, loop shaping, 
pole placement; robustness in stability and performance; real world 
problem solving using control theory. 

 

EEC 499H Undergraduate Honors Thesis Prerequisites: Senior standing, and approval of 

student's honors advisor. Student will be involved in an engineering 
research or development project under the personal supervision of a 
faculty member. The specific responsibilities of the student will be 
arranged by mutual consent of the student, the student's honors 
advisor, and the department's undergraduate advisor. The culmination 
of this course is a written thesis that is approved by a committee of 
departmental faculty members. The student will also present a public, 
oral defense of the thesis to the thesis committee. May be repeated for 
credit up to a total of eight credit hours. 

 

EEC 510 Graduate Linear Systems Prerequisite: Graduate standing. Fundamental 

concepts in linear system theory: matrix algebra, linear vector space, 
linear operator; linearity, causality, relaxedness, and time invariance. 
Input-output and state-space models. Solutions of linear dynamic 
equation and impulse response. Characteristics of linear systems: 
controllability, observability, and stability. 

 

EEC 517 Graduate Embedded Systems Prerequisites: Graduate standing. Software 

design of microcontroller-based embedded systems. Topics include 
microcontroller architecture; assembly programming; C programming; 
real-time interrupts; external interrupts; program size considerations; 
input/output issues; analog-to-digital conversion; serial port 
reception/transmission. 

 

EEC 530 Graduate Digital Signal Processing Prerequisite: Graduate standing. Modeling 

of DSP operations using discrete-time signals and systems: difference 
equations, Z-transforms, Fourier methods. Signal sampling (A/D) and 
reconstruction (D/A); digital filters; sample rate converters and 
oversampling; DFT and spectrum estimation; selected applications. 
Out-of-class projects completed on DSP equipment in lab. 

 

EEC 688 Graduate Secure & Dependable Computing Prerequisite: EEC 584. This 

course provides an extensive overview of secure and dependable 
distributed computing systems. Topics include computer and network 
security, faults models, process and data replication, reliable group 

 



communication, message logging, check pointing and restoration, 
Byzantine fault tolerance and intrusion tolerance. 

EEC 693 Graduate Special Topics in Electrical Engineering: Computer Vision 
Prerequisite: Permission of instructor. Advanced selected topics in 
electrical engineering. Depth cameras are one of the most exciting 
new developments in the field of computer vision. This course covers 
the technology behind the most well-known depth camera on the 
market - Microsoft Kinect. The Kinect technology enables human-
computer interaction via natural interfaces, such as via gestures and 
speech-based commands. Topics covered include the handling of 
Kinect color frames, depth frames, and skeleton frames; gesture 
recognition; face tracking; and 3D game development with Unity3D for 
Kinect, OpenCV with Kinect.  

 

 

EEC 788 Graduate Secure & Dependable Computing Prerequisite: EEC 584. This 

course provides an extensive overview of secure and dependable 
distributed computing systems. Topics include computer and network 
security, faults models, process and data replication, reliable group 
communication, message logging, check pointing and restoration, 
Byzantine fault tolerance and intrusion tolerance. 

 

EEC 793 Graduate Special Topics in Electrical Engineering: Computer Vision 
Prerequisite: Permission of instructor. Advanced selected topics in 
electrical engineering. Depth cameras are one of the most exciting 
new developments in the field of computer vision. This course covers 
the technology behind the most well-known depth camera on the 
market - Microsoft Kinect. The Kinect technology enables human-
computer interaction via natural interfaces, such as via gestures and 
speech-based commands. Topics covered include the handling of 
Kinect color frames, depth frames, and skeleton frames; gesture 
recognition; face tracking; and 3D game development with Unity3D for 
Kinect, OpenCV with Kinect.  

 

CIS 260 Undergraduate Intro to Programming Prerequisites: CIS 151 or ESC 151. 

Introduction to the principles of computation, problem-solving methods, 
and algorithm development on a computer using a popular 
programming language. Development of good programming style and 
basic skills of designing, coding, debugging, and documenting 
programs. Topics include sequence, selection, iteration, methods, 
class, arrays, strings, and basics of inheritance. 

 

CIS 265 Undergraduate Data Structures & Algorithms Perquisites: CIS 260, MTH 181. This 

is a continuation of CIS 260. Programming and problem-solving skills 
are further developed by using language features to implement various 
data structures such as stacks, queues, linked lists, trees, and graphs. 
Topics include additional programming and problem-solving 
techniques, and sorting, searching, and hashing algorithms. 

 

CIS 335 Undergraduate Language Processors Prerequisite: CIS 265 and MTH 181. 

Foundation of computer organization and assembly language. Topics 
include data representation, machine language, hardware 
fundamentals, registers, and addressing modes. Fundamentals of 
systems programming including assembly language, assemblers, 
macro processors, linkers, loaders, and compilers. Examples of 
language processors are studied on various computers. 

 

CIS 340 Undergraduate Systems Programming Prerequisite: CIS 265 and MTH 181 This 

course serves as the introduction to system-level course. In this 
course, students will work on Linux systems and use C programming 
language to develop system programs in Unix/Linux environment. 
While no C programming skill is required, students are expected to be 
proficient in at least one high level programming language, e.g., Java. 

 

CIS 345 Undergraduate Operating Systems Prerequisite: CIS 340 and MTH 181. The basic 

concepts of computer systems, commonly found in most modern 
computers, are studied. In particular, the class focuses on processes 
(management, scheduling, synchronization), memory management, 
I/O management and file systems. Students are expected to work on 
several intensive programming projects, in addition to regular class 
assignments. 

 

CIS 430 Undergraduate Data Base Concepts Prerequisite: CIS 265. A comprehensive 

introduction to database concepts. Emphasis is given to the relational 
database model. Discussion of data modeling approaches, 

 



normalization and database design theory, data definition and 
manipulation languages, data architecture for storage of large data 
sets, indexing techniques for effective data retrieval, query processing 
and optimization, security, concurrency control and recovery 
mechanisms. Lab experience using various commercial DBMS 
systems with a focus on 'how to use the tools.' 

CIS 480 Undergraduate Intro Computer Architecture Prerequisite: CIS 335. The course 

focuses on the design of modern computer systems. Topics include 
processor and instruction set design; addressing; control structures 
and microprogramming; memory management, caches, memory 
hierarchy; interrupts; I/O structures and buses. Upon successful 
completion of this course, a student will be able to design and program 
embedded systems. 

 

CIS 530 Graduate Intro - Database Systems & Processes Prerequisite: CIS 506. A 

comprehensive introduction to database concepts. Emphasis is given 
to the relational database model. Discussion of data modeling 
approaches, normalization and database design theory, data definition 
and manipulation languages, data architecture for storage of large 
data sets, indexing techniques for effective data retrieval, query 
processing and optimization, security, concurrency control and 
recovery mechanisms. Lab experience using various commercial 
DBMS systems with a focus on `how to use the tools'. 

 

CIS 545 Graduate Architecture & Operating Systems Prerequisite: CIS 540. The 

basic concepts of computer systems, commonly found in most modern 
computers, are studied. In particular, the class focuses on processes 
(management, scheduling, synchronization), memory management, 
I/O management and file systems. Students are expected to work on 
several intensive programming projects, in addition to regular class 
assignments. 

 

CIS 580 Graduate Intro to Computer Architecture Prerequisite: CIS 535. The course 

focuses on the design of modern computer systems. Topics include 
processor and instruction set design; addressing; control structures 
and microprogramming; memory management, caches, memory 
hierarchy; interrupts; I/O structures and buses. Upon successful 
completion of this course, a student will be able to design and program 
embedded systems. 

 

CIS 698 Graduate Independent Study Prerequisite: Undergraduate students, Non-

degree graduates ineligible to enroll in 600/700/800 level graduate 
courses; department consent required. Study of significant problems in 
some phase of administration related to the computer industry or 
computer applications. A written report, suitable for publication in a 
professional journal, is required. Available only to M.B.A. students 
taking a computer science concentration. 

 

 

Engineering Science 

Subject 
Area 

Catalog 
Number 

Academic 
Career 

Description  

ESC 102 Undergraduate Technical Writing & Professional Communication Prerequisite: 

ENG 101 or ENG 100. Technical writing as a process for organized 
and concise expression of ideas and knowledgeable opinion; ethical 
standards; oral presentations; research methods; source 
documentation; team writing; writing of memos, letters, reports, and 
proposals; running an effective meeting; utilizing word-processing 
software to assist in the writing process. 

 

ESC 120 Undergraduate Intro to Engineering Design Prerequisite: Placement within one of 

the academic colleges at CSU. An introduction to the practice of 
engineering design, use of hand tools, reverse engineering, the 
creative process, and the various career paths within engineering. 
Course is intended for engineering students and for any other student 
interested in understanding the basics of engineering design and 
learning about engineering as a possible career. 

 

ESC 151 Undergraduate C Programming Prerequisite: MTH 168 or equivalent background. 

Fundamentals of scientific and engineering problem-solving using 
computers; covers ANSI C and concepts of accuracy and efficiency in 
programming solutions to engineering problems. 

 



ESC 152 Undergraduate Programming with MATLAB Prerequisite: MTH 168 or equivalent. 

Fundamentals of scientific and engineering problem-solving using 
computers. Covers the MATLAB language and concepts of accuracy 
and efficiency in programming solutions to engineering problems. 

 

ESC 201 Undergraduate Statics Prerequisites: MTH 181, PHY 241 or 243. Mechanics of forces 

and force systems; static equilibrium, forces in structures and 
machines, friction, centroids, moments of inertia, radii of gyration, and 
virtual work. 

 

ESC 202 Undergraduate Dynamics Prerequisite: ESC 201. Motion of particles and rigid bodies 

subjected to unbalanced force systems; the kinematics of plane 
motion, relative motion, Coriolis acceleration; the concept of force, 
mass and acceleration; work and energy, and impulse and 
momentum. 

 

ESC 211 Undergraduate Strength of Materials Prerequisite: ESC 201. Study of stress, strain 

and stress-strain relations; stress-load and load-deformation 
relationships for axial, torsion and bending members; buckling of 
columns; combined stresses, inelastic behavior. 

 

ESC 250 Undergraduate Differential Equations for Engineers Prerequisite: MTH 182 or 

permission of instructor. First-order differential equations, and linear, 
and nonlinear differential equations. Laplace transform techniques. 
Applications to engineering problems. 

 

ESC 282 Undergraduate Engineering Economy Prerequisites: MTH 182; student must have at 

least sophomore standing. Course focuses on the coupling of technical 
analysis and economic feasibility to determine the best course of 
action among alternatives competing for scarce resources in both 
public and private sector projects. Studies the principles, concepts, 
and methodology of the time value of money as applied to 
governmental, industrial, and personal economic decisions. Topics 
include benefit-cost analysis, inflation, depreciation, taxes, tax 
abatements, risk and sensitivity analysis, and the comparison of 
alternatives. Discussion includes the ethical and social responsibilities 
of engineers as they apply to project decisions affecting job creation 
and loss, personnel placement, and capital expenditure. Social 
Science. 

 

ESC 301 Undergraduate Fluid Mechanics Prerequisite: ESC 250. Study of fluid properties, 

hydrostatics, friction loss, dimensional analysis, statics, and dynamics 
of compressible and incompressible fluids; continuity, energy, and 
momentum principles; laminar and turbulent flow; general concepts of 
boundary layer flow. 

 

ESC 310 Undergraduate Engineering Stats/Probability Prerequisite: MTH 182. Concepts of 

statistics and probability for engineers. Probability distributions of 
engineering applications; sampling distributions; hypothesis testing; 
parameter estimation; response surface methodology. 

 

ESC 321 Undergraduate Engineering Thermodynamics I Prerequisite: MTH 182. Classical 

thermodynamic approach to systems and to control volumes 
containing simple compressible substances; establishment of 
important thermodynamic properties and their application to the zeroth, 
first and second laws analysis of systems and control volumes; 
analysis of ideal and actual gas cycles. 

 

ESC 350 Undergraduate Linear Algebra for Engineers Prerequisites: MTH 182, and ESC 151 

or ESC 152 or CIS 260 or equivalent computer programming 
language. Vectors and vector operations, matrices and determinants, 
eigenvalues and eigenvectors, systems of linear and non-linear 
equations. Linear Algebra applications in Engineering. Introduction to 
related numerical methods for Engineering applications. MATLAB for 
linear algebra applications. 

 

ESC 400 Undergraduate Fenn College Coop Educational Experience Prerequisites: ESC 

130, Acceptance into the Cooperative Education Program, Sophomore 
standing. Work with a designated faculty advisor to establish 
objectives for the co-op period, review progress during the work period 
and review results of the experience against objectives. A student final 
report is required. Course must be taken during every cooperative 
education period. May be repeated for a maximum of 4 co-op periods. 
(Satisfactory/Unsatisfactory grading) 

 

 



Mechanical Engineering 

Subject 
Area 

Catalog 
Number 

Academic 
Career 

Description  

MCE 180 Undergraduate Computer Aided Engineering I Use of rendering software to 

represent mechanical components; mechanical drawings; geometric 
dimensioning and tolerancing; introduction to assemblies. 

 

MCE 181 Undergraduate Computer Aided Engineering II Prerequisite: MCE 180. Advanced 

features of rendering software to represent mechanical components 
and assemblies; top-down modeling; bill of materials; sheet metal 
assembly; mold design; surface generation; file export for rapid 
prototyping; introduction to FEA. 

 

MCE 362 Undergraduate Machine Analysis Prerequisites: ESC 211, MCE 181, MCE 276. 

Review of multidimensional stress, strain, and resulting deflection for 
various geometries and loading conditions; stress concentration; 
contact stress; static failure theories for ductile and brittle materials; 
column/strut loading and failure prediction; fracture mechanics. Use of 
modern analysis tools and comparison to classical equation-based 
solutions. 

 

MCE 371 Undergraduate Vibrations Prerequisites: ESC 202, ESC 250. Single- and multi- 

degree of freedom system analysis; free and forced excitation; 
transient and steady state response; applications of vibration analysis 
for isolation and absorption; case studies in application of vibration 
analysis; term project. 

 

MCE 421 Undergraduate Applied Thermodynamics Prerequisite: ESC 321. Co-requisite: 

MCE 481. Entropy, irreversibility, second law efficiency, combined 
gas-vapor power cycles, cogeneration; air power, refrigeration, and 
heat pump cycle and system analysis; gas mixtures and 
psychrometrics; combustion fundamentals, chemical reactions, 
chemical and phase equilibrium; energy conversion systems analysis 
and design. 

 

MCE 441 Undergraduate Linear Control System Prerequisites: ESC 350, MCE 371. 

Introduction to mathematical modeling and design of engineering 
dynamic systems; controller design; stability analysis; root-locus 
techniques; Bode diagrams; transient and steady-state response; 
design of closed-loop control systems. 

 

MCE 481 Undergraduate Thermodynamics Lab Co-requisite: MCE 421. Laboratory 

experimentation to demonstrate and verify thermodynamic processes; 
phase change; psychrometrics; heat engines/heat pumps; energy 
conversion. 

 

MCE 521 Graduate Applied Thermodynamics Availability analysis (exergy); 

irreversibility; combustion; applications to internal and external 
combustion engine, vapor power, and refrigeration cycles. 

 

MCE 541 Graduate Linear Control Systems Prerequisites: ESC 350 and MCE 371 for 

students in the accelerated BSc-MSc program in Mechanical 
Engineering (MCE 541 to be taken instead of MCE 441). Graduate 
students who did not take an undergraduate course equivalent to MCE 
441 may take MCE 541 strictly under instructor consent. Introduction 
to mathematical modeling and design of engineering dynamic 
systems; controller design; stability analysis; root-locus techniques; 
Bode diagrams; transient and steady-state response and design of 
closed-loop control systems. 

 

MCE 602 Graduate Mechanical Engineering Internship Prerequisite(s): Graduate 

standing, completion of at least one full time academic year in MSME 
or Doctor of Engineering program, and permission of advisor. Provides 
students with practical experience in mechanical engineering. 
Students will be required to submit progress reports on a regular basis, 
in addition to submitting a project report at the end of the course. May 
be taken up to two times for credit. Graded on pass/fail (S/U) basis. 

 

MCE 696 Graduate Directed Study Prerequisite: Permission of instructor. Directed study 

of an individual problem or subject area under the supervision of a 
faculty member. Total credits for this course are limited to four. 

 

MCE 698 Graduate Master's Project in Mechanical Engineering A project involving 

design and analysis or theoretical investigation of a topic in 
mechanical engineering approved by the graduate advisor. A written 
report is required. 

 



MCE 699 Graduate Master's Thesis Independent investigation by the student selected 

from an area of mechanical engineering that results in a significant 
contribution to the field. This may be analytical, computational, or 
experimental and needs the approval of the graduate advisor and the 
thesis committee. A bound copy of the thesis must be submitted to the 
department. 

 

MCE 796 Graduate Directed Study Prerequisite: Permission of instructor. Directed study 

of an individual problem or subject area under the supervision of a 
faculty member. Total credits for this course are limited to four. 

 

MCE 897 Graduate Doctoral Research Prerequisite: Standing in Engineering Doctoral 

program. Offered every semester. Up to 10 credits may be considered 
toward dissertation credit requirements. 

 

MCE 899 Graduate Dissertation Prerequisite: Successful completion of Candidacy 

Examination and Dissertation Proposal Approval form on file with the 
College of Graduate Studies prior to enrollment. Offered every 
semester. 

 

 


