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Equal Opportunity Policy

Clarkson University does not discriminate on the basis of race, gender, color, creed,
religion, national origin, age, disability, sexual orientation, veteran status, or marital
status in provision of educational or employment.

Clarkson University does not discriminate on the basis of sex or disability
in its educational programs and activities, pursuant to the requirements of
Title IX of the Educational Amendments of 1972, and Section 504 of the Rehabilitation
Act of 1973, and the American Disabilities Act of 1990 respectively. This policy extends
to both employment by and admission to the University. Inquiries concerning Section
504, and the Americans with Disabilities Act of 1990 should be directed to Jennifer de
Coste, Section 504/ADA Coordinator, Room 101, Center for Advanced Materials
Processing, Clarkson University, P.O. Box 5512, Potsdam, NY 13699-5512; or telephone
315-268-3785. Inquiries concerning Title IX, the Age Discrimination Act, or other
discrimination concerns should be directed to Suzanne Davis, Title IX Coordinator,
Student Administrative Services, Room 101D, Cubley-Reynolds Quad, Clarkson
University, P.O. Box 5615, Potsdam, NY 13699-5615; or telephone 315-268-6493.
Information on the processing of grievances and charges relating to the above policies
can be obtained from the Office of Affirmative Action.

Clarkson University is making a special effort to identify a broad spectrum of
candidates in both employment and educational programes, including women, minorities,
people with disabilities and veterans.

This document was prepared by: Jennifer LaPointe, Assistant Registrar
Student Administrative Services (SAS)
Clarkson University
Box 5575
Potsdam, NY 13699-5575
Telephone: 315-268-6451
Fax: 315-268-6452
e-mail: SAS@clarkson.edu

If you have any comments or questions, please direct them to the above office.

Clarkson University reserves the right to amend this entire document from time to time as deemed necessary.
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COURSE DESCRIPTIONS

The following example demonstrates the interpretation of the course caption:

BY 300 Recent Advances in Biological Research

Credits: (1)

The objective of this course is to present recent advances in

€= Course subject, catalog number, and title
€ Number of credit hours
€ Course description

biological and biomolecular research, and to describe opportunities
for graduate study and undergraduate summer research. Students
will receive one credit for attending biology seminars (6 per
semester), reading a journal article prior to each presentation,
writing short review of each seminar, and participating in discussions.
This course can be taken for credit more than once.

Prerequisites: BY140 and BY160
(comm:C1)
(Each Semester)

€= Prerequisites (or Corequisites), if any
€ Common Experience designators, if any
€ Indicates when the course is offered

The following designators are used to indicate the course may be used to satisfy a Knowledge Area (KA):

(CGI) — Contemporary & Global Issues
(STS) — Science, Technology & Society

(CSO) — Cultures & Societies
(IA) — Imaginative Arts

(EC) — Economics & Organizations
(IG) — Individual & Group Behavior

(UNIV) — Common Experience University Courses

Communication Point Designators: COMM: C1, C2

Undergraduate level course numbers range from 1 — 499

Technology Courses: (TECH)

Graduate level course numbers are those 500 or higher

ACCOUNTING
Undergraduate Courses

AC1 (3, 5...) Accounting Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

AC2 (4, 6...) Accounting Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used to satisfy a Business Foundation
Curriculum Requirement.

(Transfer credit only)

AC 205 An Introduction to Accounting for
Decision Analysis

Credits: (3)

(May be used to satisfy a CUSB MBA or M.S.
foundation requirement.) Course is designed
for non-School of Business undergraduate
majors. An introductory survey of accounting
information to guide and improve decision
making. Many course topics involve cost
planning and control techniques used to
evaluate and improve the financial
performance of organizations and/or
products. Students may not receive credit for
AC 205 and AC 202.

(Each Semester)

AC 305 Managerial/Cost Accounting
Credits: (3)

The development and use of cost accounting
data for external reporting and internal
planning and control. Topics include job order
costing, process costing, service department
cost allocation, standard costs, activity based
costing, budgeting and performance
evaluation.

Prerequisites: AC202 or AC205 and junior
standing.

(Spring)

AC 403 Financial Reporting & Analysis |
Credits: (3)

First course in a two-course sequence in
financial reporting at the professional level.
Seeks to develop student's' understanding of
the environment in which financial reporting
choices are made and how they impact
financial statement information. The course
integrates the perspectives of accounting,
corporate finance, and economics to help
understand how business transactions get
reported and their decision implications.
Examines the principles and practices of
external financial reporting, with particular
emphasis on balance sheet valuation and
income determination. Reviews basic
accounting concepts and the essentials of the
accounting process. Covers the measurement
and disclosure problems associated with such
topics as cash, receivables, inventories, long-
lived assets, and intangibles.

Prerequisites: Junior level standing and
AC205 or its equivalent.

(Fall)

AC 404 Financial Reporting & Analysis Il
Credits: (3)

Continues the two-course sequence begun in
AC403 by exploring additional coverage of
generally accepted accounting principles such
as current liabilities, long-term debt,
stockholders' equity, earnings per share,
accounting for income taxes, accounting
changes, and the Statement of Cash Flows.
Pro forma 'as if' disclosures, earnings, and
financial statements are introduced as well as
present value techniques to accounting
valuations.

Prerequisites: At least Junior level standing
and AC403

(Spring)

AC 405 Accounting for Governmental and
Nonprofit Entities

Credits: (3)

This course examines the accounting for
governmental and nonprofit entities. Topics
include fund accounting, financial reporting,
and budgeting. Current issues related to
accounting for these entities will also be
covered.

Prerequisites: AC303 or permission of the
instructor.

(Even Springs)
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AC 407 Taxation of Business Entities
Credits: (3)

Emphasis is placed on federal income tax
responsibilities of individual taxpayers and
small businesses. Topics covered include tax
planning, compliance, sales taxes, and payroll
taxes.

Prerequisites: junior or senior standing.

(Fall)

AC 421 Accounting Information Systems
Credits: (3)

The course covers the design and installation
of accounting systems that provide relevant
and reliable information. Special emphasis is
given to potential risks of errors or
irregularities and the need for systems
control. Projects may include analysis, design

and implementation of an accounting system.

Prerequisites: AC305 or SB305.
(Fall)

AC 431 Advanced Accounting: Investment
and Ownership Interests

Credits: (3)

This course examines the theory and practice
of accounting for business combinations,
consolidated financial statements,
partnerships, foreign currency transactions,
and foreign inter-company investments.
Additional topics may also be covered.
Current issues in these areas will also be
discussed.

Prerequisites: AC403

(Fall)

AC 436 Auditing

Credits: (3)

A study of the independent auditor's
examination of his or her clients' recording of
events, periodic adjustments and formal
statements. Topics will include the auditor's
opinion, sampling as used in auditing,
auditing and the computer.

Prerequisites: AC304, senior standing and at
least a C average in all previous accounting
courses taken at Clarkson.

(Spring)

AC 487 Special Project in Accounting
Credits: (3)

An investigation of a problem undertaken by
the student under the guidance of a staff
member.

Prerequisites: junior standing, grade of at
least C in all Clarkson accounting courses, and
consent of the instructor.

(Each Semester)

AC 490 Internship in Accounting

Credits: (3)

Internship in Accounting with local
businesses. Recommended for Accounting
majors.

Prerequisites: enrollment is limited to
available positions. Permission of instructor
only.

(Given when needed)

Graduate Courses

AC 603 Management Accounting (MBA
Module)

Credits: (2)

The purpose of this module is to build on the
students' knowledge of basic accounting
concepts, to enhance their ability to properly
evaluate and use accounting data for internal
planning, control and decision making. Topics
include financial statement analysis;
management control; agency costs and
organizational behavior; goals and strategies;
information economics; responsibility center,
profit center and investment center
accounting; divisional control and transfer
pricing; multinational corporations and
foreign currency translation. Consideration is
also given to usefulness of information
contained in general purpose financial
statements.

Prerequisites: completion of all CUSB MBA
foundation requirements and admission to
the MBA program.

(Fall)

AC 604 Management Accounting

Credits: (3)

Distance MBA students only, or by permission
of the Program Director. The purpose of this
course is to introduce students to the
meaning of accounting information and how
this information is used by decision makers.
Financial statements are examined to show
how they provide information on an
organization's financial condition, results of
operations and cash flows. Cost/management
information is introduced to demonstrate its
critical importance for effective

management. Topics include basic financial
statements, financial statement analysis,
management control, agency costs and
organizational behavior, goals and strategies,
information economics, responsibility center,
profit center and investment center
accounting, divisional control and transfer
pricing, multinational corporation and foreign
currency translation. Course reserved for
Distance MBA students only, or by permission
of the Program Director.

(Given when needed)

Courses 2011-2012

AC 606 Advanced Topics in Management
Accounting

Credits: (1)

This course serves as a supplement to AC603
for students interested in the accounting
track in the MBA program. Topics addressed
in AC603 will be covered in more detail, such
as growth, price recovery, and productivity
components of the balanced scorecard,
analysis of operating income, management
control systems including transfer pricing,
and international considerations in
accounting. More advanced topics in
management accounting will also be
introduced, such as advanced measures of
performance (residual income, economic
value added) and the use of regression
analysis for estimating cost functions.
Corequisites: AC603

(Fall)

AC 623 Financial Statement Analysis
Credits: (3)

This course helps students utilize the
information contained in financial statements
to make decisions. It specifically discusses (1)
institutional forces underlying the provision
of financial statement data, (2) properties of
numbers derived from financial statements,
(3) key aspects of decisions using financial
statement information and the environment
in which they are made, (4) design of
information appropriate to these decisions.
The objective is to allow the student to
employ these factors to exploit fully the
richness of the information contained in
financial statements, while appreciating its
limits.

Prerequisites: AC 205, AC 528 or equivalent.
(Given when needed)

AC 648 Seminar in Accounting Information
Systems & Auditing

Credits: (3)

A graduate level introduction to accounting
information systems. Coverage includes the
basic systems methodology and terminology
necessary to prepare students for any of the
professional accounting examinations.
Emphasis is on the design, internal control
mechanisms, documentation and audit
problems associated with specific accounting
subsystemes, i.e. payroll, general ledger,
inventory-production or procurement-
receivables. The course introduces students
to three typical aspects of information
technology (IT) systems and audits: audits of
computerized information systems, the
computer facility, and the process of
developing and implementing accounting
information systems.A major course segment
involves a detailed study, including hands-on
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experience using commercial software of at
least one specific subsystem.
(Spring)

AC 650 Accounting Research & Theory
Credits: (3)

Introduces graduate students to accounting
research and theory. Focuses on how
research can help address management,
uniformity and disclosure issues that
regularly arise in business. Investigates
ethical perspectives and emerging issues.
Evaluates policy formulation of accounting
standards and their impact on financial
reporting. Students research, analyze,
develop and present proposed solutions to
accounting and related business cases
encountered in practice.

Prerequisites: AC404 or equivalent
(Spring)

AERONAUTICAL
ENGINEERING

Undergraduate Courses

AE 1 (3, 5...) Mechanical and Aeronautical
Engineering Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

AE 2 (4, 6...) Mechanical and Areonautical
Engineering Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used as a Professional Elective.

(Transfer credit only)

AE 200 Aeronautical Engineering Seminar
Credits: (0)

Introduction to aeronautical engineering.
Aerodynamic and structural concepts and
terminology. Principles of flight and
propulsion systems. Recent advances in
related areas. The seminar will draw on the
MAE faculty, the AE-related expertise of
active pilots, visitors from industry and
universities, and senior AE students with
experience in airplane design, build, and fly. It
will be lively and interactive. Field trips and
films will be included.

(Fall)

AE 201 Intro to Experimental Methods in
Mechanical & Aeronautical Engineering
Credits: (1)

This course provides an introduction to
experimental methods including the
structure of experiments, measurement error
types, statics, frequency distributions, error

propagation, plot types, introductory design
of experiments and use of computer for data
processing. Experiments are used to
demonstate principles of material science,
statics, strength of materials, rigid body
dyanmics and electrical science. Experiments
are documented using written memoranda
and worksheets.

Corequisites: ES220, ES222, ES223, ES250
(COMM:C2)

(Spring)

AE 212 Introduction to Engineering Design
Credits: (3)

This course lays the foundation for the design
curriculum of the MAE Department. Students
are introduced to how to solve complex,
open-ended engineering problems. Core
topics covered are: the design process;
engineering ethics and professional
responsibilities; design for safety;
mathematical and computer modeling; and
written, oral and graphical communication.
These topics are presented within the
framework of at least one design project
which students must complete, including
documentation, construction, and
demonstration.

Prerequisites: ES100, ES220, ES260

(Spring)

AE 301 Experimental Methods in
Mechanical and Aeronautical Engineering
Credits: (1)

This course covers experimental methods
including sampling statistics, uncertainty
analysis, error propagation, variable
transformations, multi-variable regression,
design of experiments and use of computers
for data acquisition and processing.
Experiments demonstrate principles from
fluid mechanics, thermodynamics and
introductory vibrations. Experiments are
documented using written memoranda.
Corequisites: ES330 and ES340 (or CH271)
(COMM:C2)

(Fall)

AE 324 Dynamical Systems

Credits: (3)

Dynamic systems classification, mathematical
modeling of mechanical, electrical and mixed
dynamic systems, state space representation,
equilibrium points and linearization, solution
of linear input/output and state equations,
Laplace transforms, transfer functions and
block diagrams, first and second order
systems, stability, frequency response and
simulation techniques.

Prerequisites: MA232.

(Each Semester)

Courses 2011-2012

AE 350 Aircraft Structural Analysis

Credits: (3)

Properties of wing and fuselage sections.
Beam-column moments; torsion of thin-
walled and skin-stringer multiple-cell
sections; nonsymmetrical bending of skin-
stringer wing sections; flexural shear in open
and closed thin-walled and skin-stringer
sections; loads and stresses in rib system;
cut-outs and shear lag; modified beam theory
for wing and fuselage design; deflection by
energy method; introduction to composite
structures; fundamentals of mechanical
vibrations.

Prerequisites: ES 222 and ES223

(Fall)

AE 365 Independent Projects |

Credits: (3)

An opportunity for the student to become
involved singly, or with a group, working on a
special project under the guidance of a
faculty member. Topics are often suggested
by the faculty but suggestions from the
students are encouraged. By permission of
adviser only.

(Each Semester)

AE 366 Independent Projects Il
Credits: (3)

Continuation of AE 365.

(Each Semester)

AE 367 Variable Credit Projects

Credits: (1-3)

A variable credit course similar in content to
AE 365, but of lesser scope.

Prerequisites: ES330 and ES340

(Each Semester)

AE 401 Advanced Experimental Methods in
Mechanical and Aeronautical Engineering
Credits: (1)

This course covers advanced experimental
methods including Fourier analysis filtering,
computer data acquisition. Experiments
demonstrate principles of heat transfer, fluid
mechanics, gas dynamics and aerodynamics.
Experiments are documented using written
memoranda and worksheets.

Prerequisites: AE/ME201 or AE/ME301
Corequisites: AE425 or AE455

(Spring)

AE 425 Aerodynamics

Credits: (3)

Topics covered include: Wing aerodynamics,
thin airfoil theory, source panel methods, and
supersonic and subsonic finite wing theories.
Boundary layer theory and flow separation
will also be discussed.

Prerequisites: ES330, ES340 and MA231
(Spring)
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AE 427 Design of Propulsion Systems
Credits: (3)

The course covers the preliminary design of
various propulsion devices of historical and
modern significance including propellers,
ramjets, turbojets and its variations and
rockets and its variations and supersonic
nozzles. These systems will be designed in the
context of aircraft, watercraft and land
vehicle applications. Detailed design on
components such as turbine blades, diffusers,
compresser stages, combustors, fans and
two-dimensional supersonic nozzle shapes
will be addressed. Many lessons will include
examination of actual component hardware.
Instruction on design methodology is
combined with fluid and thermodynamic
analysis techniques to form computational
schemes for testing design variations. Design
decisions will be based on matching
application performances, optimizing,
meeting application constraints and iterative
selection. A series of engineering homework
assignments and design projects will be used
to learn about each system. Most work will
be individual with one or two projects
requiring teamwork. Methods and results will
be documented with engineering
memoranda.

Prerequisites: ME326 or ME431 or AE431,
and ES340.

(COMM:C2) (Fall)

AE 429 Aircraft Performance and Flight
Mechanics

Credits: (3)

Fundamentals of propeller and jet aircraft
performance. Steady and accelerated flight.
Equations of motion. Level flight. Gliding,
climbing, driftdown. Takeoff and landing. FAR
requirements. Range and endurance.
Payload-range diagrams. Maneuvering. V-n
diagram. Turning and pull-ups. Stall and spin
behavior. Energy methods.

Corequisites: AE425/ME425.

(Spring)

AE 430 Stability and Control of Aerospace
Vehicles

Credits: (3)

An introduction to atmosphere flight vehicle
dynamics. Static stability and control.
Equations of motion. Dynamic stability and
control. Classical control theory. Transfer
functions and block diagrams. Routh's
criterion, Root locus techniques, Bode plots.
Modern control theory. State space
techniques. Observability, and controllability.
Flying qualities, ratings and regulations.
Application to aircraft autopilot design.
Prerequisites: AE455/ME455, MA231, and
MA232. (Fall)

AE 431 Gas Dynamics

Credits: (3)

The fundamental theories of modern
compressible flow and their applications to
aerodynamics are introduced. Topics include
steady and unsteady supersonic flows,
transonic flows, high-temperature gas
dynamics, numerical methods and nozzle
design.

Prerequisites: ES330, ES340 and MA 232 or
equivalent.

(Spring)

AE 443 Optimal Engineering

Credits: (3)

An introduction to the optimal design of
mechanical systems. This course involves the
application of mathematical optimization
techniques, including linear and nonlinear
methods, to the design of devices and
systems of interest to mechanical engineers.
Emphasis is placed on the formulation of
problems which can be solved by these
techniques. Use is made of currently available
optimal design computer programs.
Prerequisites: AE/ME350 or ME341.

(Fall)

AE 450 Aircraft Design |

Credits: (3)

An introduction to basic methodology and
decisions surrounding aircraft design leading
to the conceptual and preliminary design of
an aircraft. Topics include preliminary sizing,
requirements and constraints, mission
definition, layout, stability and performance
estimation, structural issues, economics,
trade studies, and ethical implications of the
design and decision process.

Prerequisites: AE200, AE425, AE429, AE458
Corequisites: AE430, AE431

(COMM:C1) (TECH) (Fall)

AE 451 Aircraft Design Il

Credits: (3)

Continuation of concepts introduced in
Aircraft Design | on the basic methodology
and decisions surrounding aircraft design
with a focus on the specific design of an
aircraft in the context of a company type of
environment. The course is supplemented by
lectures on various topics including
conceptual design issues, detailed system
considerations, trade studies, propulsion
integration, structural issues, CFD methods,
testing considerations, cost, and
manufacturing.

Prerequisites: AE450

Corequisites: AE427

(TECH) (Spring)

Courses 2011-2012

AE 455 Mechanical Vibrations and Control
Credits: (3)

Fundamentals, free vibration, harmonically
excited vibration, transient vibration, multi-
degree freedom systems, vibration
measurements, introduction to control
theory, linear feedback control, vibration
control, adaptive and optimal control,
numerical methods.

Prerequisites: ES223

(Fall)

AE 457 Composite Mechanics and Design
Credits: (3)

Nature of composite materials. Classification
and characteristics of composite materials,
mechanical behavior of composite materials.
Macromechanical and micromechanical
elastic behavior of unidirectional lamina.
Constitutive and transformation relations.
Strength of unidirectional lamina. Composite
failure theory. Mechanics of multidirectional
structural laminates. Lamination theory.
Strength and failure analysis of
multidirectional laminates. Effect of
temperature and moisture.

Prerequisites: ES222 and ES260

(Spring)

AE 458 Design of Aircraft Structures
Credits: (3)

Fundamentals of machine elements; fatigue
and failure theories related to aerospace
materials; joints and fittings; design of
members in combined bending, torsion, and
direct stresses; the role of design in
engineering; elements of aircraft design.
Students will apply the analytical principles to
problems of aircraft structural design in class
projects.

Prerequisites: AE350.

(Spring)

AE 465 Advanced Independent Projects |
Credits: (3)

An opportunity for the advanced student to
undertake an independent investigation in a
mechanical engineering field of his or her
own choice. Assistance will be given only
when the student requests it. The project
may be a comprehensive literature
investigation, involve laboratory experiments,
or involve analytical work by permission of
adviser only.

(Each Semester)

AE 466 Advanced Independent Projects Il
Credits: (3)

Continuation of AE 465.

(Each Semester)
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AMERICAN STUDIES
Undergraduate Courses

AMST 220 American Studies Resource
Credits: (1)

Students in American Studies will create and
maintain a web-based resource in American
Studies. Coursework will consist of collecting
and evaluating resources in American Studies
and making them available online; students,
in collaboration with faculty, will create a
repository of research in American Studies
produced by Clarkson students and faculty. It
is assumed that the web resource will evolve
and expand over time to reflect the
interdisciplinary work of Clarkson faculty and
students doing work relevant to American
Studies.

(Given when needed)

ANTHROPOLOGY
Undergraduate Courses

ANTH 1 (3, 5...) ANTH Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

ANTH 2 (4, 6...) ANTH Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

ANTH 201 Introduction to Cultural
Anthropology

Credits: (3)

Using case studies examining a number of
different cultures, the course gives students
the opportunity to explore the similarities
and differences of cultures around the world
by showing them the varieties of ways in
which humans organize their lives and
understand their worlds. The course also
introduces students to the concepts and
methods that anthropologists use to describe
and understand those similarities and
differences, providing them with the tools to
better understand the complexity and the
diversity of the human condition. The course
gives students an introduction to the basic
theoretical concepts and methods used in
social analysis and it provides them the
opportunity to see the use of those tools in a
variety of specific, ethnographic cases drawn
from a range of societies and cultures.
(KA:UNIV/CSO/CGI) (Given when needed)

ANTH 220 Understanding the Americas
Credits: (3)

When does America begin? With Columbus,
with the arrival of the Mayflower, or with the
arrival of hunters coming from Asia through
the Bering Strait? The Americas are
continents with a complex history before
European arrival, and a complex history since
then, in which commonalities and
experiences between the peoples of the
Americas are often overlooked. In contrast to
the European Union, countries in the
Americas are enforcing their borders to stem
the huge population flows from desperate
regions into more prosperous regions. In this
course, we will be looking at the origins and
experiences that tie the peoples of the
Americas together as well as tear them apart.
We will be reading an eclectic mix of fiction
and nonfiction.

(KA:UNIV/STS/CSO) (COMM:C1)

ANTH 225 Global Perspectives on Sexuality
Credits: (3)

Sexuality if often thought of a one of the
most private aspects of life. Yet, it is also the
subject of politics, commerce and public
imagination at the state and global level.
Exploring such topics as Human Trafficking,
HIV/AIDS, Cybersex, and the emergence of
new sexual identifies, this course examines
sexuality in a global context.
(KA:UNIV/STS/CGI) (Even Springs)

ANTH 230 Introduction to Race and
Ethnicity

Credits: (3)

[Formerly LC315] Variations in phenotype--
skin color--have always existed, but has
'race'?What are the bases of racial identity in
the contemporary United States?How have
they changed?How are 'race' and 'ethnicity’
related?In this course we will address
broader questions about race by focusing on
contemporary racial and ethnic divisions and
by examining the history of these concepts in
the Western Hemisphere.

(KA:UNIV/IG/CGI) (Given when needed)

ANTH 250 Peoples and Cultures through
Film and Ficton

Credits: (3)

[Formerly LC390] This course uses popular
works, primarily texts and films, produced by
members of different cultures to show the
way they can be used as sources that help us
understand the ways in which members of
the societies and cultures in question see
their world. The course also briefly contrasts
these works with popular views of 'others'
that appear in Western film and fiction,
providing a framework for understanding
cultural and ethnic differences,
ethnocentrism, and stereotyping.
(KA:UNIV/IA/CSO) (Summer)

5

Courses 2011-2012

ANTH 270 Environment, Technology, and
Society

Credits: (3)

[Formerly LC225] The environments people
live in and the technologies they use to
exploit those environments profoundly
influence other aspects of their lives.At the
same time, the ways people live and the
technologies they employ often lead to
significant transformations of the natural
environment.This course explores the
reciprocal relationships of environment,
technology, and culture by examining
variation in that relationship among a
number of societies whose technologies
range from foraging to factories occurring in
environments as different as tropical
rainforests and arctic tundra.

(KA:STS) (Given when needed)

ANTH 320 Racial Inequality in the United
States

Credits: (3)

[Formerly LC356] What is the status of racial
equality today, four decades after the civil
rights struggle? Have we ceased to judge
people 'by the color of their skin,' have we
achieved a society where all members share
'equal opportunities' to succeed? Has the
'appreciation of cultural diversity' in America
abolished notions of white superiority and
practices of white privilege? Or have we
returned, albeit in a more invisible form, to
the hypocrisy of the 1896 Apartheid doctrine
of'separate but equal'? Or, is racism
permanent and racial inequality a critical
element in the fabric of American society?
This course attempts to arrive at an
understanding of how systems of racial
inequality are maintained in a seemingly
democratic system that allegedly upholds the
civil rights of all its citizens. We will first
assess the extent of racial inequality in the
contemporary US and then review current
theories that explain the persistence of
inequality. Facing the paradox of explaining
the social reality of race while asserting its
biological non-existence, we will then launch
a deeper investigation into the origins and
meanings of the construction of race. We will
explore how race and 'race science' evolved
in the 17th and 18th century in the context of
colonialism and slavery and functioned to
justify domination.

(KA:UNIV/IG/CSO) (COMM:C1) (Spring)

ANTH 325 Sex and Commerce

Credits: (3)

This course, designed for upper division
students who have been taking courses on
sexuality and/or gender, examines in depth
the commercial aspects of sex. From looking
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work (focusing on current biotechnology) and
critical analysis of the conclusions. Evaluation
will involve exams based on material
presented during the course as well as
participation in discussions and written
analysis of presented research papers. This
course contains advanced topics and is
designed primarily for graduate or advanced
undergraduate students.

Prerequisites: BY160, BY214, BY450,
CM103/131, and CM104/132.

(Spring)

BY 485 Neural Engineering

Credits: (3)

This course applies engineering principles to
the study of neuroscience and to the design
of devices or techniques intended to replace
missing or augment existing functions such as
seeing, hearing, speaking, and walking. The
course provides a detailed overview of
sensorimotor systems, neurophysiology,
neuroanatomy, neuropathology and clinical
neurology. The class sequences through the
various sensory and movement systems,
providing a quantitative basis for how the
nervous systems works for these systems, for
how it dysfunctions, for the disability
produced, and finally for how function can be
restored by neuroprostheses. Students will
prepare and present a paper on a neural
engineering topic.

(Fall)

BY 495 Undergraduate Teaching
Assistantship in Bioscience

Credits: (1-2)

Students obtain teaching experience by
assisting a faculty member in teaching a
lecture or laboratory course. Pedagogical
activities may include leading laboratory or
discussion sections, designing and testing
laboratory exercises, and assisting in student
assessment.

Prerequisites: Consent of the instructor.
(Given when needed)

BY 498 Internship in Bioscience

Credits: (1-6)

During fall semester, spring semester, or
summer break, students may receive credit
for an approved internship or co-op work
experience with a private organization or
company with a mission related to
bioscience. Typical examples include
internships at a hospital or medical clinic,
work at a biotechnology company, and field
or office work at an ecological conservation
society. Internships are expected to involve a
minimum of 120 hours of work and must be
pre-approved in consultation with a faculty
member. A formal report upon completion of
the internship is required.

Prerequisites: Consent of the instructor.
(Given when needed)

BY 499 Professional Experience in
Bioscience

Credits: (1-6)

This course is used to assign credit for
alternative experiential learning activities
that meet the requirement of undergraduate
Biology majors to complete a professional
experience in their major under the Clarkson
Common Experience curriculum. Examples of
appropriate activities include participation in
a summer undergraduate research program
or training course at other institutions such
as a national or foreign bioscience laboratory,
field station, or research institute. The
program experience must be pre-approved in
consultation with a faculty member and a
formal report is required upon completion.
Prerequisites: Consent of the instructor.
(Given when needed)

Graduate Courses

BY 510 Developmental Biology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 310. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Odd Springs)

BY 512 Advanced Cell Biology

Credits: (3)

This course will cover the same subject area
and topics as BY312. Additional materials at
the graduate level will be expected of those
who register under this catalog number.
(Even Springs)

BY 514 Bioinformatics

Credits: (4)

This course and companion lab will cover the
same subject area and topics as BY314.
Additional materials at the graduate level will
be expected of those who register under this
catalog number.

(Spring)

BY 516 Immunobiology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 316. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Given when needed)
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BY 518 Principles of Toxicology and
Epidemiology

Credits: (3)

This course covers the same topics as EHS416
(BY416) and includes additional material on
the graduate level.

(Fall)

BY 520 Microbiology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 320. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Even Springs)

BY 525 Biological Systems and
Environmental Change

Credits: (3)

Human activities are resulting in dramatic
global environmental change, in the forms of
biodiversity loss, altered biogeochemical
cycles, introduced invasive species, chemical
toxification of the environment, climate
change, unsustainable exploitation of natural
resources, and habitat loss, degradation, and
fragmentation. In this course, we will
examine how these forms of environmental
change disturb biological systems by critically
reading key research papers, and discussing
their implications for future research and
policy action.

(Odd Springs)

BY 531 Limnology

Credits: (4)

Limnology is the study of physical, chemical,
and biological properties of fresh water
bodies, e.g. lakes, rivers, reservoirs, and
wetlands. This introductory course will
provide an array of topics that will, by the
multi-disciplinary nature of limnology, call
upon students' knowledge of biology,
chemistry and physics and place them within
the context of aquatic science. The focus of
the instruction will be aquatic ecology at all
levels of biological organization. Upon
completion of the course, the student will be
able to characterize the physical, chemical
and biological/ecological properties of a
freshwater through the selection and
application of appropriate sampling methods.
Some fieldwork will be required. This course
will cover the same subject area and topics as
that of BY 431 and includes additional
materials at the graduate level.
Prerequisites: BY222 or CM132 or consent of
the instructor. (Even Falls)
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BY 540 Introduction to Biomedical
Rehabilitation Engineering and Science
Credits: (3)

This interdisciplinary course will introduce
students to basic principles of biomedical
rehabilitation engineering. The course will
present principles of disability and the
diverse roles of engineering in medicine and
rehabilitation. Students will use engineering
methods to study anatomical and
physiological systems including applications
in rehabilitation engineering,
bioinstrumentation, biosignal and image
processing, biomechanics, and biomaterials.
Prerequisites: MA131/132, PH131/132,
junior or senior standing. (Fall)

BY 560 Human Physiology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 360. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Spring)

BY 576 Current Topics in Biology and
Medicine

Credits: (3)

This course will cover the same subject area
and topics as that of BY476. Additional
materials at the graduate level will be
expected of students who register under this
catalog.

(Fall)

BY 600 Directed Study in Bioscience

Credits: (1-4)

Students study advanced topics in bioscience
not otherwise available in formal graduate
courses. Under supervision of a faculty
member, a semester-long course of study is
designed based on readings from appropriate
texts and primary literature.

Prerequisites: Consent of the instructor.
(Given when needed)

BY 612 Molecular Biology Laboratory
Credits: (4)

This course will deal with the same subject
area and topics as that of BY 412. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Fall)

BY 620 Evolution

Credits: (3)

The course will deal with the same subject
area and topics as that of BY 420. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Given when needed)

BY 622 Graduate Seminar

Credits: (1-2)

Weekly meetings to discuss topics of current
research interest and attendance of research
seminars presented in the biology
department. When a graduate student is
ready to present his or her own research in a
seminar, this course can be taken for 2
credits.

(Each Semester)

BY 650 Biochemistry |

Credits: (3)

This course will cover the same subject area
and topics as that of BY 450. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Fall)

BY 651 Biochemistry Il

Credits: (3)

This course will cover the same subject area
and topics as that of BY 451. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Spring)

BY 652 Pharmacology

Credits: (3)

This course will cover the same subject area
and topics as that of BY452. Additional
materials at the graduate level will be
expected of students who register under this
catalog number.

(Fall)

BY 655 Cell and Molecular Biology of Cancer
Credits: (3)

This course will deal with the same subject
area and topics as that of BY455. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Even Falls)

BY 659 Systems Biology

Credits: (3)

The second half of the previous century
witnessed an explosive growth in our
knowledge of living systems at all levels, from
the inner workings of cells to the dynamics of
ecosystems. This has resulted in an
overwhelming amount of data on the
detailed operation of the components of
these systems, but very little information
about how these components work together
as a whole. Many biologists believe that the
next major challenge to biology is to develop

a science that will provide this understanding.

The potential benefits would include better
methods for drug discovery and management
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of natural resources. The computer is an
indispensable tool in this effort. This course
will study classic papers that foreshadowed
systems biology and contemporary papers on
computer modelling of biochemical networks
and populations of organisms. We will also
experiment with simulation software.
Students will be expected to participate in
discussions of the papers and the software,
and to write a report on some aspect of
applied or theoretical systems biology.
Prerequisites: CS345 or permission of
instructor.

(Given when needed)

BY 660 Neurobiology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 460. Additional
materials at the graduate level will be
expected of students who register under this
catalog number.

(Fall)

BY 670 Biochemistry & Biotechnology
Laboratory

Credits: (3)

This course is a one semester course in the
fundamental laboratory approaches for
biochemistry and biotechnology. While
largely a hands-on course, laboratory
experiments will be supplemented with
lectures that integrate the theoretical and
practical principals covered in the exercises.
Topics include protein purification,
characterization and analysis, enzyme
kinetics and molecular modeling.
Prerequisites: BY312 or CY450 or CM460 or
consent of the instructor.

(Spring)

BY 680 Advanced Cell Biology

Credits: (3)

This course will cover the same subject area
and topics as that of BY 480. Additional
materials at the graduate level will be
expected of those who register under this
catalog number.

(Odd Falls)

BY 682 Molecular Genetics

Credits: (3)

This course will provide students with
detailed information on the structure,
packages, and expression of genes within the
genome of both prokaryotes and eukaryotes.
Topics will include chromatin packaging and
structure; DNA replication mutation and
repair; transcription; RNA splicing;
translation; and control of gene expression.
Included with each of these topics will be
primary research papers, which will discussed
during class. During discussions, experiments
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in the papers will be analyzed as to how they
work (focusing on current biotechnology) and
critical analysis of the conclusions. Evaluation
will involve exams based on material
presented during the course as well as
participation in discussions and written
analysis of presented research papers. This
course contains advanced topics and is
designed primarily for graduate or advanced
undergraduate students.Graduate students
will do additional course work.

(Spring)

BY 900 Thesis, Dissertation or Special
Project in Bioscience

Credits: (1-10)

Student performs independent research
toward a masters or doctorate degreeunder
the guidance of a faculty thesis advisor. A
graduate thesis committee monitors student
progress and provides guidance toward
completion of the project. Work done in
satisfaction of the requirements for a degree
will be assigned a grade when the thesis is
submitted and approved.

(Each Semester)

BY 999 Special Graduate Topics

Credits: (1-10)

A graduate level course for which there is no
comparable Clarkson course. This course may
be used to satisfy course requirements for a
graduate degree.

(Transfer credit only)

CIVIL AND ENVIRONMENTAL

ENGINEERING
Undergraduate Courses

CE 1 (3, 5...) Civil and Environmental
Engineering Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

CE 2 (4, 6...) Civil and Environmental
Engineering Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course. This course may
be used as a Professional Elective.

(Transfer credit only)

CE 212 Introduction to Engineering Design
Credits: (3)

Introduction to the concepts of engineering
design. Computer programs and
experimental investigations are used to solve
engineering design problems by teams of
students. Concepts of design fuctionality,

economics, and ethics are emphasized. (1.5
credits of design)

Prerequisites: ES100 and PH131 or consent
of the instructor.

(COMM:C1)

(Fall)

CE 301 Geographical Information Systems
Credits: (3)

An introductory course in the concepts and
uses of Geographical Information Systems
(GIS) including analysis of GIS-based local and
global geographic datasets. Provides basic
knowledge of GIS theory and applications
using existing state-of-the-art GIS software
and current spatial data resources.
Applications include: overlay analysis, spatial
data query, map generation and terrain
surface analysis. Students will also learn the
basics of GPS data collection, remote sensing
and 3D Visualization.

Prerequisites: sophomore or greater
standing.

(TECH)

(Fall)

CE 310 Geotechnical Engineering I: Soil
Mechanics

Credits: (3)

An introduction to geotechnical engineering.
Identification, classification and engineering
properties of soil. Topics include stress-strain
and strength relationships, consolidation,
permeability and compaction of soils. Related
geotechnical design problems included.
Laboratory experience included. (1 credit of
design)

Prerequisites: ES222

(Spring)

CE 313 Biogeochemical Earth Systems
Science

Credits: (3)

This course will investigate the key concepts
and principles of environmental science
emphasizing the earth's biogeochemical
cycles and how they have been perturbed by
human activities. Quantitative analysis or air,
soil and water quality on local, regional and
global scales will be a significant component
of the course. Emerging principles in
environmental science, including
sustainability, industrial ecology, risk
assessment and the precautionary principle
will be introduced. In addition to the
guantitative aspects, the course will consider
the historical, social, and political contexts in
which the practice of environmental science
takes place.

Prerequisites: CM132 (or CM104), or consent
of the instructor

(TECH)
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CE 320 Structural Analysis

Credits: (3)

Linear elastic analysis of structural systems
including the computation of internal and
external forces and displacements produced
by the application of loads. Statically
determinate and indeterminate systems are
considered. Laboratory experience included.
(1 credits of design)

Prerequisites: ES222

(COMM:C1) (Fall)

CE 330 Water Resources Engineering |
Credits: (3)

An introduction to water resources
engineering. Topics include flow in
pressurized conduits, hydraulic machinery,
open channel flow, design of wastewater
flow systems, hydrological cycle, rainfall and
runoff analysis. Laboratory experience
included. (1 credit of design)
Prerequisites: ES330.

(Fall)

CE 340 Introduction to Environmental
Engineering

Credits: (3)

An introduction to the fundamentals of
environmental engineering and science.
Discussion of the role of engineering in
current and emerging environmental issues.
Topics include materials balances, reactor
flow models, and chemical fate and
transport, with applications in natural and
engineered environmental systems.
Laboratory experiences included. (1 credit of
design).

Prerequisites: MA131 and CM104 or CM132.
Corequisites: MA232.

(COMM:C1) (Spring)

CE 401 Fracture Mechanics of Concrete
Structures

Credits: (3)

Failure of structures. Principles of linear and
non-linear fracture mechanics applicable to
the fracture of concrete. Fracture processes
in concrete. Mode | quasi-brittle fracture.
Test methods to determine Mode | fracture
properties for concrete and rock. R-curves for
quasi-brittle materials. Applications of
fracture mechanics to concrete structures:
associated changes in current design practice
and applicable building codes. Fracture
mechanics and compressive failure.
Toughening mechanisms in fiber-reinforced
concrete. Laboratory tests are included in this
course, such as the ACI 446 Standard Test
Method for Determining the Fracture
Properties of Concrete.

Prerequisites: ES222.

(Fall)
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CE 405 Construction Planning and
Management

Credits: (3)

This course will focus on project planning,
design, contract documents, construction
management, labor relations, construction
bonds and insurance, construction
scheduling, estimating and bidding
procedures, cost control, value engineering,
and construction administration. Some topics
will be presented by guest lecturers. (1 credit
of design)

Prerequisites: Must have junior or senior
standing.

(Even Falls)

CE 406 Construction Engineering

Credits: (3)

Procedure for the design and construction of
a construction project will be developed.
Detailed project scheduling systems will be
designed for various size and type projects.
Project: the student will estimate the
resources (labor, materials and equipment
selection) required to complete a major
construction project (given the contract
documents, project reports, equipment
rental rates and equipment brochures and
other project information). (2 credits of
design)

Prerequisites: CEE junior or senior standing.
(Odd Falls)

CE 407 Introduction to Construction
Estimating and Scheduling

Credits: (3)

An introduction to the principles and theories
of estimating and scheduling a construction
project. Basic and advanced estimating and
scheduling techniques will be discussed for
both building and heavy/civil projects. The
use of computers in estimating and
scheduling will be highlighted in the course.
Project: the student will estimate the cost of
and submit a schedule for a medium sized
building project given a complete set of
contract documents and other project
information. (2 credits of design)
Prerequisites: CEE junior or senior standing
(Fall)

CE 411 Construction Materials Engineering
Credits: (3)

Proper procedures for installation of major
construction materials, including soil,
concrete, steel, pipe, masonry units, etc.
Material production including Portland
cement concrete, concrete masonry units,
bituminous concrete, and structural steel.
Project specifications will be reviewed
governing above material, including methods
of designing, testing and inspecting

construction materials and completed
installations. (2 credits of design)
Corequisites: CE441 or CE442, or consent of
the instructor.

(Spring)

CE 415 Foundations, Stability, and Retaining
Structures

Credits: (3)

Application of principles of soil mechanics to
the design of shallow and deep foundations,
retaining structures and slope stability.
Bearing capacity theory and settlements.
Interpretation of soil boring logs as related to
geotechnical engineering design. (3 credits of
design)

Prerequisites: CE310.

(Fall)

CE 420 Computational Methods of
Structural Analysis

Credits: (3)

The matrix stiffness method for the analysis
of trusses, frames, plates, shells, and multi-
component structures such as framework
stiffened shells. Thermal stresses. Nonlinear
effects.

Prerequisites: CE320 and MA339 or consent
of the instructor.

(Spring)

CE 421 Composite Mechanics and Design
Credits: (3)

Nature of composite materials. Classification
and characteristics of composite materials,
mechanical behavior of composite materials.
Macromechanical and micromechanical
elastic behavior of unidirectional lamina.
Constitutive and transformation relations.
Strength of unidirectional lamina. Composite
failure theory. Mechanics of multidirectional
structural laminates. Lamination theory.
Strength and failure analysis of
multidirectional laminates. Effect of
temperature and moisture.

Prerequisites: ES222 and ES260

(Spring)

CE 430 Water Resources Engineering Il
Credits: (3)

Hydraulic structures, design of open
channels, flood routing, runoff models,
design of stormwater management systems,
groundwater hydrology, transport and mixing
processes. (1 credit of design)

Prerequisites: CE330.

(Spring)
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CE 433 Human Exposure Analysis

Credits: (3)

Human exposure analysis is an emerging
science concerned with how humans come
into contact with chemicals in the
environment via inhalation, ingestion, and
dermal contact. The course focuses on
scientific and engineering issues, including
direct measurement and model constructs.
Students gain an understanding of the
complexities, uncertainties, and physical,
chemical and biological issues relevant to
human exposures resulting from the use and
release of toxic compounds. Topics include
human exposure analysis terminology,
pollutant fate and transport, human activity
patterns, occupational exposure, indoor air
quality, dosimetry, and statistical and
mechanistic tools for exposure assessment.
For the final project, the students design and
perform a small-scale human exposure study
using monitoring instruments and/or
exposure models. (2 credits of design.)
Prerequisites: Senior or graduate status in
engineering or IH or consent of the
instructor.

(Odd Falls)

CE 435 Groundwater Hydrology and
Geochemistry

Credits: (3)

This class provides fundamental
understanding of the key physical and
chemical processes impacting groundwater
resources and quality. Emphasis is on
groundwater geology, physical characteristics
of flow, and geochemical properties of
groundwater. Groundwater contamination
and contaminant transport and modeling will
be introduced. The course will prepare
students to qualitatively and quantitatively
analyze fluid and contaminant flow in varied
geologic systems.

Prerequisites: CM132 (or CM104/106), and
MA132 and CE340 (or EV/BY280, or CE240)

CE 438 Introduction to the Finite Element
Method

Credits: (3)

Basic theory and modern modeling practices
of the finite element method will be
discussed in the context of continuum
problems in linear elasticity, potential flow,
structures, electromagnetics, heat transfer,
fluid mechanics, ground water, and
geotechnics. Region discretization,
interpolating function selection, element
properties determination, assembly and
solutions of the system equations will be
taught.

Prerequisites: ES222, ES330, and MA232
(Fall)
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CE 441 Reinforced Concrete Design
Credits: (3)

The investigation and design of reinforced
structural elements such as beams, slabs,
columns and footings to meet ACI 318 code
requirements. (3 credits of design)
Prerequisites: ES 222

Corequisites: CE 320

(Fall)

CE 442 Steel Design

Credits: (3)

Determination of loads for design; behavior
and design of tension members, columns,
beams, beam-columns, bolted connections,
and welded connections; use of LRFD
specifications and the Uniform Building Code.
(3 credits of design)

Prerequisites: CE320 or consent of the
instructor.

(Spring)

CE 444 Advanced Design of Structural
Concrete

Credits: (3)

This course focuses on selected advanced
topics in the design of reinforced concrete
structural elements. Advanced topics covered
include: review of new provisions given by
the ACI 318 code and various design and
analysis options available to the designer;
strengthening using FRP reinforcement;
laminated cementitious composites and
ferrocement. The overall objective of the
course is to enable the structural engineer to
design structural concrete. (3 credits of
design)

Prerequisites: CE441, CE420/520, or
equivalent, or consent of the instructor.
(Spring)

CE 445 Timber Design

Credits: (3)

This course develops concepts for the design
of structures using timber. (3 credits of
design)

Prerequisites: CE320

Corequisites: CE442

(Odd Springs)

CE 446 Reinforced Masonry Design

Credits: (3)

This course develops concepts for the design
of reinforced masonry structural
components. (3 credits of design).
Prerequisites: CE 441, or consent of the
instructor

(Even Springs)

CE 447 Reinforced Masonry and Timber
Design

Credits: (3)

Course develops concepts for the design of
reinforced masonry structural components
and design of structures using timbers. (3
credits of design)

Prerequisites: CE441 or consent of the
instructor.

(Spring)

CE 448 Introduction to Architectural
Engineering

Credits: (3)

This course will examine the integration of
architecture and engineering disciplines in
building design and will include introduction
to the architectural design process; historical
development of architecture/engineering;
issues of structural, electrical, HVAC,
plumbing, environmental, and acoustical
engineering in buildings; economic,
construction, and spatial maintenance
considerations; professional practice and
building codes. Students will be assigned
graphic, freehand drawing/sketching,
calculation and written exercise as well as a
final project. (2 credits of design)
Prerequisites: ES220 and CE212, or consent
of instructor.

(Fall)

CE 452 Advanced Mechanics of Materials
Credits: (3)

A study of properties of materials, general
stress-strain relationships, modern strength
theories, unsymmetrical bending, curved
beams, beams on elastic foundations, the
equations of elasticity and plasticity. (1
credits of design)

Prerequisites: ES222

(Fall)

CE 453 Properties & Performance of
Concrete Materials

Credits: (3)

This course explores the materials science
aspects of properties and behavior of
Portland Cement Concrete, including the
properties of raw materials in concrete such
as cement, aggregates, mineral and chemical
admixtures, and fibers. Topics include:
physical and chemical aspects of cement
hydration and the role of binder types, the
influence of type and morphology of
hydrates, fresh and hardened concrete
properties, introduction to fracture behavior
of concrete, and concrete durability issues
such as freezing and thawing, sulfate attack,
and corrosion of reinforcing steel. (1 credit of
design)

Prerequisites: ES260.

(Given when needed)
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CE 455 Structural Damage-Assessment,
Repair and Strengthening

Credits: (3)

Damage and deterioration mechanisms in
plain concrete, reinforced concrete, and steel
structures, materials related damage,
condition assessment of structures using
semi- and non-destructive test methods,
repair strategies, material selection for
repair, strengthening of partially damaged
structures, advanced strengthening
techniques and materials, design of
strengthening systems, economics of repair
and strengthening. (1 credit of design)
Prerequisites: ES222.

(Given when needed)

CE 457 Environmental Degradation of
Concrete Structures

Credits: (3)

This course provides fundamental
understanding of physical and chemical
degradation processes of concrete. Topics
include: transport processes in concrete;
mechanisms of shrinkage-induced cracking,
freeze-thaw damage, corrosion of steel
reinforcement, and other environmental
degradation processes; methods for
controlling degradation; and service-life
prediction methods. Students will design
concrete mixes, and external and internal
protection systems for the prevention of
environmental degradation. (1 credit of
design.)

Corequisites: CE411 or CE441 or CE453 or
consent of the instructor.

(Given when needed)

CE 461 Transportation Systems Design
Credits: (3)

Planning and design of transportation
systems with emphasis on highway geometric
design components, highway pavement,
airport and other selected topics. (3 credits of
design)

Prerequisites: CE301 and junior standing.
(Spring)

CE 468 Traffic Engineering

Credits: (3)

This course focuses on the collection and
synthesis of information to aid in the
planning, design, and operation of traffic
engineering systems. Major aspects of the
course include capacity and level of service
analysis, traffic studies, and the design of
traffic signal control systems. (1.5 credits of
design)

Prerequisites: Must have junior or senior
standing.

(Fall)
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CE 477 Atmospheric Chemistry

Credits: (3)

This course will cover the evolution of the
atmosphere from its initial formation to its
natural background condition to its current
state perturbed by human activities and
reviews appropriate legislation; detailed
descriptions of the chemistry of the carbon,
nitrogen and sulfur cycles; characterization of
the atmospheric aerosol and its role in
heterogeneous reaction sand materials
transport; stratospheric ozone and problems
with its depletion; airborne radio-activity and
its role in atmospheric ion chemistry.
Prerequisites: CM370 or CM371 or ES340.
(Spring)

CE 478 Solid Waste Management and
Landfill Design

Credits: (3)

This course provides a basic understanding of
the essential concepts of solid waste
management to include identification,
collection, transport, processing and disposal
of solid wastes. Emphasis is placed upon the
legal requirements and practice resulting
from the Resource Conservation and
Recovery Act (RCRA) and applicable state law.
Solid waste issues include characterization,
generation, collection, routes, recycling,
landfills, and siting. The design and operation
of collection routes, transfer stations,
Material Recovery Facilities (MRFs), and
landfills are covered. Composting and
thermal processing operations are also
included. (2 credits of design)

Prerequisites: Must have junior or senior
standing.

(Fall)

CE 479 Water and Wastewater Treatment
Processes

Credits: (3)

A study of physical and chemical operations
and biological processes utilized in the
treatment of water and wastewater for
municipalities and industry. The course
emphasizes theoretical and design aspects of
these processes. (2 credits of design)
Prerequisites: ES330, CE340, or consent of
the instructor.

(Fall)

CE 480 Chemical Fate and Transport in the
Environment

Credits: (3)

This course covers the basic principles of
chemical behavior in the environment
including factors that control movement and
fate. The processes involved in transferring
chemicals within and between air, water and
soil will be studied. Factors influencing
interphase equilibrium, reactions, transport

processes and the lifetime of chemicals in the
environment will be investigated. (1 credit of
design)

Prerequisites: CE340 or consent of the
instructor.

(COMM:C1) (Even Springs)

CE 481 Hazardous Waste Management
Engineering

Credits: (3)

This course is an introduction to the
emerging field of hazardous waste
management. This course provides an
understanding of environmental regulations,
management techniques to minimize the
generation and disposal of hazardous wastes,
and technologies to treat wastes and
remediate disposal sites. (1.5 credits of
design)

Prerequisites: CE340 or

Corequisites: CE340.

(Odd Springs)

CE 482 Environmental Systems Analysis
Design

Credits: (3)

This course presents the basic principles of
systems analysis as applied to resource
allocation and design problems commonly
encountered in the field of environmental
engineering. Central to the material covered
is the concept of optimal problem solution
and its use in choosing among alternative
designs or policies. All students will complete
a semester project; a greater level of
quantitative analysis will be expected from
students taking the course for graduate
credit.(2 credits of design)

Prerequisites: CE340 or CE579 or equivalent
course, EC350, or consent of the instructor.
(Even Falls)

CE 486 Industrial Ecology

Credits: (3)

An exploration of the methods necessary for
designing and implementing changes in
manufacturing processes to increase
sustainability. This course will identify the
impacts associated with resource
consumption and environmental pollution,
and present the quantitative tools necessary
for assessing enviornmental impacts and to
design for sustainability. Topics include:
industrial ecology, life cycle analysis and the
integration of the environment into economic
activities. (1 credit of design)

Prerequisites: prior college level exposure to
the concepts of mass and energy
conservations, one of the following: CE340,
CH250, ES330, ES340, CH301, CH271 or
consent of the instructor.

(Odd Falls)
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CE 490 Senior (Structures, Transportation,
Geotechnical) Design

Credits: (3)

A comprehensive design of an open ended
project related to structural, foundation and
transportation design and construction
management will be developed by teams of
students. The design will be based on
knowledge acquired in prior courses,
professional ethics and engineering
economics. Written reports and oral
presentations about the design will be made
to the faculty and student peers. (3 credits of
design)

Prerequisites: Senior standing and CE310 and
CE441 or CE442 or consent of the instructor.
(COMM:C1) (TECH) (Spring)

CE 491 Senior (Water
Resources/Environmental) Design

Credits: (3)

A comprehensive design of an open ended
project related to water resource and
environmental engineering design will be
developed by teams of students. The design
will be based on knowledge acquired in prior
courses, professional ethics and engineering
economics. Written reports and oral
presentations about the design will be made
to the faculty and student peers. (3 credits of
design)

Prerequisites: Senior standing and CE430,
CE479, CE480, CE481, CE478 or CE586, or
consent of instructor.

(COMM:C1) (TECH) (Spring)

CE 492 Senior (Building, Architectural)
Design

Credits: (3)

A comprehensive open ended project related
to building design with architectural,
structural, geotechnical/foundation,
environmental quality and construction
management issues will be developed by
teams of students. The design will be based
on knowledge acquired in prior courses,
sustainability, professional ethics and
engineering economics. Written reports and
oral presentations including physical or
virtual models of the design will be made to
the faculty and student peers.(3 credits of
design)

Prerequisites: Senior standing and CE415,
CE441, CE448

Corequisites: CE442, CE446 or CE447, or
consent of the instructor.

(COMM:C1) (TECH) (Spring)
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CE 493 Senior (Transportation Systems)
Design

Credits: (3)

This course provides students with an
opportunity to work in teams to conduct an
open-ended transportation systems design
project. Examples of project components
include performance evaluation of existing
systems, geometric design of highways,
drainage and pavement design, design of
traffic control systems, and cost or economic
analysis. Each project team is required to
prepare a written report and to give two oral
presentations of project findings. (3 credits of
design)

Prerequisites: Senior Standing and CE461 or
CE468.

(COMM:C1) (TECH) (Spring)

CE 495-496 Special Projects in Civil and
Environmental Engineering

Credits: (1-3)

An individual project is undertaken by the
student under the guidance of a staff
member. A complete report is required.
Prerequisites: consent of the department
chair.

(Fall)

Graduate Courses

CE 512 Fundamentals of Dynamics &
Vibrations

Credits: (3)

A review of discrete multiple degree-of-
freedom systems is presented. The equations
of motion of continuous systems are studied
using both classical and approximate solution
methods. Hamilton's principle and nonlinear
vibrating systems are also covered.

(Given when needed)

CE 515 Foundations, Stability, and Retaining
Structures

Credits: (3)

Application of principles of soil mechanics to
the design of shallow and deep foundations,
retaining structures and slope stability.
Interpretation of soil boring logs as related to
geotechnical engineering design. Preparation
of design templates using spreadsheets. (3
credits of design)

Prerequisites: CE310.

(Fall)

CE 516 Advanced Soil Mechanics

Credits: (3)

This course presents the following topics:
stress-strain behavior of sands and clays,
theory and practice of in-situ and laboratory
testing, total and effective stress analysis,
three-dimensional failure criterion, and basic
soil models.

Prerequisites: CE415 or consent of the
instructor.
(Fall when needed)

CE 519 Advanced Foundation Design
Credits: (3)

Advanced concepts in shallow and Deep
Foundations, Geotechnical Aspects of Landfill
Analysis and Design, slope stability, Beam on
Elastic Foundations. SHANSEP Applications,
WEAP and Special Topics in Advanced Soil
Behavior (3 credits of design)

Prerequisites: CE415.

(Fall when needed)

CE 520 Computational Methods of
Structural Analysis

Credits: (3)

The matrix stiffness method for the analysis
of trusses, frames, plates, shells, and multi-
component structures such as framework
stiffened shells. Thermal stresses. Nonlinear
effects. When taught in conjunction with CE
420, the course requires additional
independent work for those registered for
the graduate course.

Prerequisites: CE320 or consent of the
instructor.

(Spring)

CE 521 Advanced Mechanics of Composite
Materials

Credits: (3)

Nature of composite materials. Classification
and characteristics of composite materials,
mechanical behavior of composite materials.
Macromechanical and micromechanical
elastic behavior of unidirectional lamina.
Constitutive and transformation relations.
Strength of unidirectional lamina. Composite
failure theory. Mechanics of multidirectional
structural laminates. Lamination theory.
Strength and failure analysis of
multidirectional laminates. Effect of
temperature and moisture.

Prerequisites: ES222 and ES260.

(Spring)

CE 523 Random Heterogeneous Composites
Credits: (3)

Random heterogeneous materials such as
chopped fiber composites, concrete, cellular
solids, foams, rocks, and wood are used for a
variety of engineering applications. This
course adopts a fundamental materials
science approach to the study of such
random heterogeneous materials. The topics
that are significantly discussed include the
packing of particles or fibers in such a
composite media including various particle
packing theories and their applications,
image processing an analysis techniques for
the characterization of these composite
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materials, the use of statistical techniques
including stereology and morphology to
describe the spacial (micro) structure of
random composites, the use of effective
media tehories and micromechanics to
characterize the mechanical, electrical, and
fluid transport behavior of these materials.
Prerequisites: ES 222 and ES 260, or consent
of the instructor.

(Given when needed)

CE 525 Mechanical Damage of Materials
Credits: (3)

Elastic and plastic deformation of materials,
fundamentals of fracture mechanics, fatigue
mechanisms and material micro-structural
behavior, fatigue crack initiation and
propagation analysis of metallic and
composite materials, damage accumulation
under multi-axial load, creep and other types
of mechanical damage, probabilistic damage
growth analysis and reliability, application to
structural life prediction and design.
Prerequisites: ES222.

(Fall)

CE 527 Advanced Fluid Mechanics

Credits: (3)

An introductory level graduate course in fluid
mechanics. Spatial and material coordinates,
kinematics of fluid motion, continuity and
momentum equations, constitutive relations,
simple solutions, potential flows, boundary
layer theory, creeping flow, flow through
porous media, particle motion, interfacial
phenomena, turbulence.

Prerequisites: CH301 or ES330 or
equivalents.

(Fall)

CE 535 Groundwater Hydrology and
Geochemistry

Credits: (3)

This class provides fundamental
understanding of the key physical and
chemical processes impacting groundwater
resources and quality. Emphasis is on
groundwater geology, physical characteristics
of flow, and geochemical properties of
groundwater. Groundwater contamination
and contaminant transport and modeling will
be introduced. The course will prepare
students to qualitatively and quantitatively
analyze fluid and contaminant flow in varied
geologic systems. Students will
independently explore the course concepts
as applied to a real-world project-based
problem.

Prerequisites: CM132 (or CM104/106) and
MA132 and CE340 (or EV/BY280, or CE240) or
by permission of the instructor.
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CE 538 Finite Element Methods

Credits: (3)

This course is an introduction to the finite
element method, from a mathematical as
well as a modeling and applications point of
view. The basic theory and implementation
will be discussed in the context of continuum
problems in linear elasticity, potential flow
and plate modeling. If time permits,
additional applications such as structures,
electromagnetics, fluid mechanics, ground
water and geotechnics will also be discussed.
Topics include: weak formulations and the
principle of virtual work, discretization and
interpolation-function selection, assembly
and solution of the system equations, error
estimates and accuracy assessment. When
taught in conjunction with CE 438/ME 453
the course requires additional independent
work for those registered for the graduate
course.

Prerequisites: MA232, MA339, or MA330,
ES222, ES330 and the ability to program.
Consent of the instructor may be used to
replace some prerequisites.

(Fall)

CE 539 Discrete Element Method

Credits: (1-3)

The fundamentals of a numerical method of
modeling systems of discrete particles with or
without an interstitial fluid phase will be
discussed. The four basic elements in this
method: initialization, search, contact
models, velocity and displacement
calculations will be introduced. This course
will use FORTRAN as the coding language.
Students must have their own compiler in
their own computer. A basic code will be
provided. Students will learn how to make
modifications to the basic code for their own
applications. A term project will be required
that consists of a numerical experiment with
or without a parallel physical experiments.
This course will be a variable credit with 1
(without a project) or 2 (with a project)
credits.

(Given when needed)

CE 544 Advanced Design of Structural
Concrete

Credits: (3)

This course focuses on selected advanced
topics in the design of reinforced concrete
structural elements. Advanced topics covered
include: review of new provisions given by
the ACI 318 code and various design and
analysis options available to the designer;
strengthening using FRP reinforcement;
laminated cementitious composites and
ferrocement. The overall objective of the
course is to enable the structural engineer to

design structural concrete. (3 credits of
design)

Prerequisites: CE441, CE420/CE520, or
equivalent, and consent of the instructor.
(Spring)

CE 546 Advanced Reinforced Masonry
Design

Credits: (3)

This course develops concepts for the design
of reinforced masonry structural components
by allowable stress design and strength
design based on ACI 580-03. Advanced topics
may include autoclaved aerated concrete
(AAC), insulated concrete forms (ICF), clay
blocks and composite construction. (3 credits
of design).

Prerequisites: CE441, or consent of the
instructor

(Spring)

CE 547 Reinforced Masonry and Timber
Design

Credits: (3)

Course develops concepts for the design of
reinforced masonry structural components
and the design of structures using timbers. (3
credits of design)

(Spring)

CE 551 Theory of Elasticity

Credits: (3)

A study of the mathematical theory of
elasticity and its application to engineering
problems; development of general stress-
strain relationships, equations of equilibrium
and compatibility; plane stress and plane
strain; stress functions; applications to beam
bending and torsion.

Prerequisites: ES222, CE/ME554 or consent
of the instructor.

(Spring)

CE 552 Advanced Mechanics of Materials
Credits: (3)

A study of properties of materials, general
stress-strain relationships, modern strength
theories, unsymmetrical bending, curved
beams, beams on elastic foundations, the
equations of elasticity and plasticity.
Prerequisites: ES222.

(Fall)

CE 553 Properties and Performance of
Concrete Materials

Credits: (3)

This course explores the materials science
aspects of properties and behavior of
Portland Cement Concrete, including the
properties of raw materials in concrete such
as cement, aggregates, mineral and chemical
admixtures, and fibers. Topics include:
physical and chemical aspects of cement
hydration and the role of binder types, the
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influence of type and morphology of
hydrates, fresh and hardened concrete
properties, introduction to fracture behavior
of concrete, and concrete durability issues
such as freezing and thawing, sulfate attack,
and corrosion of reinforcing steel.
Prerequisites: ES260.

(Fall when needed)

CE 554 Continuum Mechanics

Credits: (3)

The course involves the analysis of stress and
deformation at a point and the derivation of
the fundamental equations by applying the
basic laws of conservation of mass, energy,
and momentum and those of
thermodynamics. Vector and cartesian
tensors are reviewed. Relationships
(constitutive laws) are then developed
between stress, strain, and strain rate. The
basic equations governing the behavior of
any continuum and applications to solids and
fluids are covered.

(Fall)

CE 555 Structural Damage-Assessment,
Repair and Strengthening

Credits: (3)

Damage and deterioration mechanisms in
plain concrete, reinforced concrete, and steel
structures, materials related damage,
condition assessment of structures using
semi- and non-destructive test methods,
repair strategies, material selection for
repair, strengthening of partially damaged
structures, advanced strengthening
techniques and materials, design of
strengthening systems, economics of repair
and strengthening. (1 credit of design)
Prerequisites: ES 222.

(Given when needed)

CE 557 Environmental Degradation of
Concrete Structures

Credits: (3)

This course provides fundamental
understanding of physical and chemical
degradation processes of concrete. Topics
include: transport processes in concrete;
mechanisms of shrinkage-induced cracking,
freeze-thaw damage, corrosion of steel
reinforcement, and other environmental
degradation processes; methods for
controlling degradation; and service-life
prediction methods. Students will design
concrete mixes, and external and internal
protection systems for the prevention of
environmental degradation. (1 credit of
design)

Corequisites: CE411 or CE441 or CE453 or
consent of the instructor.

(Given when needed)
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CE 572 Shallow Water Hydrodynamics
Credits: (3)

Hydrodynamics of rivers, lakes and coastal
zones. Topics include fundamentals of open
channel flow, flow resistance, water surface
profiles, channel controls, flood routing,
unsteady flow in artificial and natural
channels, two-dimensional shallow water
waves, numerical solutions.

Prerequisites: ES330.

(Given when needed)

CE 573 Sediment Transport

Credits: (3)

Incipient motion, bed forms, depth-discharge
relation for alluvial streams, transport of bed
load and suspended load, natural river and
coastal processes.

Prerequisites: CE430 or CE572 or consent of
the instructor.

(Given when needed)

CE 574 Hydrodynamic Dispersion

Credits: (3)

Transport and spread of dissolved and
particulate matter in water. Topics will
include: fundamentals of diffusion, vertical
mixing, transverse mixing, and longitudinal
mixing in rivers, modeling (1D, 2D and 3D),
Lagrangian and Eulerian methods, jets and
plumes, multiport diffusers, field
measurements, and non-neurtrally bouyant
matter.

Prerequisites: CE572.

(Spring when needed)

CE 575 Coastal Engineering

Credits: (3)

Theory of water waves; tides and harbor
oscillations; wave forces on coastal
structures; wind wave analysis; beach erosion
and shore protection; off-shore pipelines and
outfall diffusers.

Prerequisites: CE572 or consent of the
instructor.

(Given when needed)

CE 576 Hydraulic Engineering in Cold
Regions

Credits: (3)

Ice engineering for rivers, lakes and coastal
zones. Topics to be covered include thermal
regimes in surface water bodies; frazil ice;
river ice hydraulics; transport of ice in lakes
and coastal zones and ice force on structures.
Prerequisites: CE430 or CE572 or consent of
the instructor.

(Spring when needed)

CE 577 Atmospheric Chemistry

Credits: (3)

This course covers the same topics as CE 477
and includes additional material on the
graduate level.

Prerequisites: CM370 or CM371 or ES340.
(Spring)

CE 579 Water and Wastewater Treatment
Processes

Credits: (3)

A study of the physical, chemical and
biological operations and processes utilized in
the treatment of water and wastewater for
both municipalities and industries. The
course emphasizes both theoretical and
design aspects of these processes, and
includes appropriate laboratory
demonstrations. Preparation of an individual
design report will be required. (2 credits of
design)

Prerequisites: ES330 or consent of the
instructor. No credit if credit given for CE479
or similar course.

(Fall)

CE 580 Environmental Chemistry

Credits: (3)

The fundamentals of inorganic, organic, and
physical chemistry with particular emphasis
on those topics having application to
environmental engineering practice.
Chemical equilibria among gaseous, aqueous
and solid phases are stressed with a strong
mathematical approach. This course provides
a basis for the understanding of chemical
phenomena in aquatic environments.
Prerequisites: consent of the instructor.
(Fall)

CE 581 Hazardous Waste Management
Engineering

Credits: (3)

This course is an introduction to the
emerging field of hazardous waste
management. This course provides an
understanding of environmental regulations,
management, techniques to minimize the
generation and disposal of hazardous wastes,
and technologies to treat wastes and
remediate disposal site. (1.5 credits of design)
Prerequisites: CE340 or CE579 or equivalent
course, or consent of instructor.

(Odd Springs)

CE 582 Environmental Systems Analysis and
Design

Credits: (3)

This course presents the basic principles of
systems analysis as applied to resource
allocation and design problems commonly
encountered in the field of environmental
engineering. Central to the material covered
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is the concept of optimal problem solution
and its use in choosing among alternative
designs or policies. All students will complete
a semester project; a greater level of
quantitative analysis will be expected from
students taking the course for graduate
credit.(2 credits of design)

Prerequisites: CE340 or CE579 or equivalent
course, EC350, or consent of instructor.
(Even Falls)

CE 584 Chemodynamics

Credits: (3)

This course investigates what happens to a
chemical when it is introduced into the
environment and the factors that determine
and influence its distribution. The dynamics
of pollutant transfer in the environment, the
relationship between their physical-chemical
properties and transport, their persistence in
the biosphere and their partitioning in biota
are studied. Quantitative models of pollutant
transfer between air-water, air-soil and
water-sediment are developed. (1 credit of
design)

Prerequisites: consent of the instructor.
(Fall)

CE 586 Industrial Ecology

Credits: (3)

An exploration of the methods necessary for
designing and implementing changes in
manufacturing processes to increase
sustainability. This course will identify the
impacts associated with resource
consumption and environmental pollution,
and present the quantitative tools necessary
for assessing enviornmental impacts and to
design for sustainability. Topics include:
industrial ecology, life cycle analysis and the
integration of the environment into economic
activities. (1 credit of design)

Prerequisites: prior college level exposure to
the concepts of mass and energy
conservations, one of the following: CE340,
CH250, ES330, ES340, CH301, CH271 or
consent of the instructor.

(Odd Falls)

CE 595 Special Topics in Civil and
Environmental Engineering

Credits: (1-3)

Advanced study of selected topics in the area
of civil and environmental engineering.
(Given when needed)

CE 610 Civil and Environmenatl Engineering
Seminar

Credits: (1-2)

Students, staff and visiting lectureers present
research results and topics of current
interest.

(Each Semester)
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CE 612 Thesis, Dissertation Credits

Credits: (1-15)

Analytical or experimental studies in civil and
environmental engineering under the
direction of a faculty adviser. Credit for this
work is given when the requirements for the
degree are completed including the
presentation of a thesis or dissertation as
appropriate to the degree program.

(Each Semester)

CE 616 Special Project Credits

Credits: (1-7)

Engineering project credits associated with a
Masters of Engineering degree under the
direction of a faculty advisor.

(Each Semester)

CE 622 Geo-Structural Design

Credits: (1-3)

Soil-foundation-structure interaction aspects
of building/bridge foundation and
geosystems design will be emphasized.
Effects of soil properties and pressures, water
table, structural mass, flexibility, load paths
and layout will be examined with regard to
the design of sustainable building/bridge
structure/foundation systems. Intelligent
geo-structural systems through construction
sensing and automation will also be
discussed. Professional practice issues and
relevant building/bridge foundation design
codes will be included.

Prerequisites: CE420/520, CE512, CE415/515,
CE519, or consent of the instructor.

(Spring)

CE 630 Advanced Concrete Materials
Credits: (1-3)

Advanced study of the materials science
aspects of conventional and

modified portland cement concrete including
(i) the chemistry of cement,

(ii) hydration mechanisms, and
microstructure modification, and (iii)
techniques to characterize cementitious
systems. The course will be

offered with variable credits. A research
project on any one of the above

listed broad areas is required in order to take
the course for 3 credits.

Prerequisites: Consent of instructor.

(Given when needed)

CE 681 Environmental Physico-Chemical
Processes

Credits: (3)

This class provides fundamental
understanding of the chemical and physical
processes that govern the migration and fate
of pollutants in environmental systems.
Emphasis will be placed on the application of
these concepts to water treatment processes.

Topics include: mass transfer and kinetics,
coagulation, precipitation, adsorption, ion
exchange, chemical oxidation, sedimentation,
filtration and related processes.
Prerequisites: CE340 or CE579 or equivalent
course, CE580, or consent of the instructor.
(Spring)

CE 682 Environmental Biological Processes
Credits: (3)

Principles and applications of biological
phenomena and processes in relation to
environmental engineering practice.
Emphasis is given to biokinetic analysis and
design of biological treatment processes
applicable to the treatment of water,
municipal and industrial wastewater and
hazardous wastes. Topics include: microbial
growth kinetics and bioenergetics; aerobic,
anaerobic fixed-film, nitrification,
denitrification and phosphorus removal
biological processes; sludge treatment and
disposal; advanced wastewater treatment
processes.

Prerequisites: CE340 or CE579 or equivalent
course, CE580, CE584, and BY323, or consent
of instructor.

(Spring)

CE 684 Special Topics in Environmental
Engineering

Credits: (1-3)

Advanced topics in specialized aspects of
environmental engineering.

(Given when needed)

CE 686 Environmental Engineering Design
Credits: (3)

Emphasis will be on water and wastewater
treatment plant design, hazardous waste site
remediation, groundwater remediation and
solid waste disposal.

Prerequisites: CE681 and CE682 or consent of
the instructor.

(Given when needed)

CE 999 Civil and Environmental Engineering
Elective

Credits: (1-10)

A graduate level course for which there is no
comparable Clarkson course.

(Transfer credit only.)

CHEMICAL ENGINEERING
Undergraduate Courses

CH 1 (3, 5...) Chemical Engineering Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)
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CH 2 (4, 6...) Chemical Engineering Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used as a Professional Elective.

(Transfer credit only)

CH 210 Chemical Engineering Principles I:
Molecular Properties & Processes

Credits: (3)

Kinetic theory of gasses, reaction dynamics,
surface chemistry and catalysis, electrolyte
solutions, electrochemistry, physical
chemistry of macromolecules,
photochemistry.

Prerequisites: CM132 (or CM104), MA132
and PH131

CH 220 Chemical Engineering Principles Il:
Material Balances

Credits: (3)

Application of physical-chemical principles to
the solution of chemical process design
problems. Use of material balances, units, gas
laws, and inter-phase equilibrium.
Prerequisites: CM132 (or CM104), and
MA132

CH 250 Chemical Process Calculations
Credits: (3)

Application of physical-chemical principles to
the solution of chemical process design
problems. Use of material and heat balances,
units, gas laws and interphase equilibrium.
Prerequisites: CM132 or CM104 and MA132.
(Fall)

CH 260 Chemical Engineering Principles Ill:
Thermodynamics & Energy Balances
Credits: (3)

The fundamentals of thermodynamics,
including real fluids, thermodynamic
properties of gases. Application of
conservation of energy principles in chemical
engineering.

Prerequisites: CM104 or CM132, MA132,
PH131, and CH210

(Spring)

CH 271 Chemical Engineering
Thermodynamics

Credits: (3)

The fundamentals of thermodynamics,
including real fluids, thermodynamic
properties of gases, and thermodynamics of
solutions.

Corequisites: CM371 and CH250.

(Fall)
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CH 301 Fluid Mechanics

Credits: (3)

The distinction between fluids and solids,
Newtonian and non-Newtonian flow
behavior, hydrostatics, macroscopic and
microscopic balances, dimensional analysis,
laminar and turbulent flow in ducts and over
immersed bodies, velocity and pressure
measurements, pumps, flow through packed
and fluidized beds, two-phase flow, and
compressible flow.

Prerequisites: MA232.

(Fall & Summer)

CH 302 Heat Transfer

Credits: (3)

The fundamentals of heat transfer with
applications to the design of chemical process
equipment. Conductive, convective and
radiant heat transfer.

Prerequisites: CH301 or ES330.

(Spring)

CH 320 Applied Phase and Chemical
Equilibria

Credits: (3)

Thermodynamics of solutions. Fugacities,
activities, phase equilibrium, reaction
equilibrium, and flash calculations.
Prerequisites: CH210 and CH220

(Fall)

CH 330 Transfer Process Fundamentals
Credits: (3)

Fundamentals of fluid mechanics, heat and
mass transfer relevant to transfer processes:
Newtonian and non-Newtonian flow
behavior, hydrostatics, macroscopic and
microscopic balances, flow measurement,
dimensional analysis, laminar and turbulent
flow in ducts and over immersed bodies,
Fourier's law, steady and unsteady
conduction in rectangular, cylindrical, and
spherical geometries, fins, convective heat
transfer in flow through ducts and over
immersed objects, natural convection, Fick's
law, diffusion in binary and multicomponent
systems, correlations for heat and mass
transfer.

Prerequisites: MA232;

Corequisites: CH210 and CH220

CH 350 Chemical Engineering Laboratory
Credits: (1)

A series of experiments in fluid mechanics,
heat transfer, complementing the junior ChE
courses, are performed. Laboratory safety,
data analysis, and communications skills
stressed. Does not meet each week; schedule
will be posted.

Prerequisites: CH330

Corequisites: CH370

(COMM:C1) (Spring)

CH 351 Mass Transfer and Stage-Wise
Operations

Credits: (3)

A study of mass transfer theory, equipment
and design procedures which are based upon
the contacting of phases in staged and
continuous systems.

Prerequisites: CH250 and CH272.
Corequisites: CH301.

(Fall & Summer)

CH 360 Chemical Reactor Analysis |

Credits: (3)

The principles of chemical reactor design for
homogeneous and heterogeneous reactions.
Analysis of the chemical reactor from a
kinetic and thermodynamic point of view,
including design methods for flow and non-
flow reactors and experimental methods.
Prerequisites: CH330 and CH210

(Spring)

CH 370 Transfer Process Design

Credits: (3)

Fundamentals of transfer process design,
design of pipes, flow meters, pump
calculation, heat transfer equipment design,
correlations for various heat transfer
coefficients, pressure drop in heat transfer
equipment, pumping requirements for heat
transfer equipment, mass transfer
equipment, tray, rotating, pulsed, packed
column design, efficiency concept, transfer
unit concept, membrane separations,
chromatographic separation methods.
Prerequisites: CH330

(Spring)

CH 390-392 Undergraduate Research
Project

Credits: (1-4)

A theoretical or experimental investigation of
an original problem under the supervision of
a faculty member. Student should select topic
from list in ChE office and discuss with
indicated faculty member.

(Each Semester)

CH 410 Chemical Engineering Laboratory
Credits: (2)

A series of experiments complementing the
ChE senior courses are conducted. The
student will gain familiarity with the
equipment, practices, tools, and scope of
Chemical Engineering. Extensive report
writing. Laboratory safety and applied
statistics and data analysis stressed. Does not
meet each week; schedule will be posted.
Prerequisites: CH301 or ES330
Corequisites: CH302 or ME411, CH351
(COMM:C2) (Fall)
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CH 421 Process Intensification

Credits: (3)

Process intensification is a novel concept in
the design of process plants which are energy
efficient, inherently safe and sustainable. The
purpose of this course is to introduce
scientific background, techniques and
application of intensification | the process
industries. Significance of laminar flow in
narrow channels, implications of thin films in
processes which are limited by heat and mass
transfer rates, novel reactor concepts and the
use of centrifugal fields for carrying out
reactions and separations will be covered.
(Odd Springs)

CH 434 Air Pollution Control

Credits: (3)

This course covers the sources, history, and
effects of air pollution; regulatory trends;
measurement techniques; and the
engineering control of particulate and
gaseous pollutants.

Prerequisites: CM131 or CM103, and junior
standing

(TECH) (Even Falls)

CH 456 Experimental Projects

Credits: (1-3)

One or more project experiments related to
various chemical processes are conducted.
Selection of experiments is based on the
student's needs and interests, and may
involve existing experiments or the
development of new ones.

(Each Semester)

CH 465 Biochemical Engineering

Credits: (3)

Use ofmicroorganisms and enzymes to carry
out industrial scale production of useful
products. Microbial cell growth dynamics,
fermentation and enzyme reaction kinetics,
reactor types, design principles and operating
processes (agitation, aeration, sterilization),
and examples of some typical industrial
processes.

Prerequisites: CM241.

(TECH) (Odd Springs)

CH 480 Design |

Credits: (3)

Introduction to the design of chemical and
biochemical manufacturing facilities, with
focus on one or more realistic case studies.
Includes use of design software, equipment
sizing and costing, engineering economics,
and health, safety and ethical considerations.
Corequisites: CH302 or ME411 and EC350
and CH351.

(TECH) (Fall)
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CH 481 Design Il

Credits: (3)

Chemical engineering principles will be
applied in the completion of one or more
design projects.

Prerequisites: CH480, CH302 or ME411, and
CH351.

(TECH) (Spring)

CH 482 Design Project

Credits: (3)

A comprehensive design project is solved
independently under the supervision of the
faculty.

Corequisites: CH302 or ME411, EC350 and
CH351.

(Fall)

CH 484 Polymer Engineering

Credits: (3)

Principles of polymer rheology from both
continuum and molecular viewpoints,
including differences in the flow behavior of
polymers and Newtonian fluids. Application
to polymer processing operations, extrusion,
fiber spinning and injection molding.
Prerequisites: must have a 2.0 GPA, CH301 or
ES330 (either can be taken as a corequisites.)
(Even Springs)

CH 485 Process Dynamics and Control
Credits: (3)

Process systems analysis and control.
Methods for the analysis of systems and use
of these methods in the design of control
systems.

Prerequisites: CH 301 or ES 330, CH 250, and
MA 231.

(Spring)

CH 490 Transport Phenomena

Credits: (3)

Principles of transport of momentum, energy,
and mass will be covered from a fundamental
perspective, pointing out analogies where
appropriate. Topics include the Navier-Stokes
and continuity equations, analysis of one
dimensional flows, boundary layer theory,
the energy and species conservation
equations, energy transport by conduction
and convection, steady two-dimensional
problems, and unsteady one-dimensional
problems.

Prerequisites: CH351 and 3.5 GPA or consent
of the instructor.

Corequisites: CH302.

(Spring)

Graduate Courses

CH 509 Receptor Modeling in Environmental
Chemistry

Credits: (3)

This course focuses on the sampling,
chemical analysis, and application of data
analysis methods to ambient air in order to
identify the nature of the sources of the
observed concentrations, their possible
locations, and quantitatively apportion the
contributions of their sources.

(Spring)

CH 515 Polymer Materials

Credits: (3)

An introduction to the chemical and physical
properties of polymeric materials, including
basic polymer chemistry, elementary
rheology, polymerization processes and
polymer properties.

(Even Falls)

CH 521 Process Intensification

Credits: (3)

Process intensification is a novel concept in
the design of process plants which are energy
efficient, inherently safe and sustainable. The
purpose of this course is to introduce
scientific background, techniques and
application of intensification | the process
industries. Significance of laminar flow in
narrow channels, implications of thin films in
processes which are limited by heat and mass
transfer rates, novel reactor concepts and the
use of centrifugal fields for carrying out
reactions and separations will be covered.
(Odd Springs)

CH 546 Chemical Reactor Analysis Il
Credits: (3)

Advanced topics in chemical reactor analysis,
including residence time distributions,
reactor stability, fixed and fluidized bed
reactors and advanced design methods.
Prerequisites: CH445.

(Spring)

CH 551 Multicomponent Mass Transfer
Credits: (3)

Principles of mass transfer in
multicomponent mixtures. Models of
multicomponent diffusion, interaction
effects, and applications to processes such as
distillation and condensation.

Prerequisites: CH351.

(Given when needed)

CH 560 Advanced Transport Phenomena
Credits: (3)

A study of fluid mechancis, heat, and mass
transport, identifying analogies where
appropriate, with emphasis on physical
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understanding. Topics include conservation
equations and constitutive relations,
boundary conditions, solutions in simple
situations, boundary layers, forced and
natural convection, phase change
phenomena, multicomponent mass
transport, film and penetration models, mass
transport with chemical reaction,
simultaneous heat and mass transport, and
experimental techniques.

Prerequisites: CH301 & CH302, or equivalent
Corequisites: CH561

(Fall)

CH 561 Chemical Engineering Analysis
Credits: (3)

Analysis of chemical engineering problems in
transport phenomena, reactor engineering
and engineering thermodynamics.
Prerequisites: MA331 or equivalent.
Corequisites: CH301 or ES330.

(Fall)

CH 571 Advanced Chemical Engineering
Thermodynamics

Credits: (3)

Laws, principles and concepts of classical
thermodynamics, including the properties of
pure fluids and of solutions, the
thermodynamics of flow processes, chemical
reaction equilibria, etc.

Prerequisites: CH271.

(Fall)

CH 576 Atmospheric Chemistry

Credits: (3)

This course covers the same topics as CM 476
and includes additional material on the
graduate level.

(Spring)

CH 590 Transport Phenomena

Credits: (3)

(Can not be taken by M.S. or PhD. students in
Chemical Engineering). Principles of transport
of momentum, energy, and mass will be
covered from a fundamental perspective,
pointing out analogies where appropriate.
Topics include the Navier-Stokes and
continuity equations, analysis of one
dimensional flows, boundary layer theory,
the energy and species conservation
equations, energy transport by conduction
and convection, steady two-dimensional
problems, and unsteady one-dimensional
problems.

Prerequisites: CH351 and 3.5 QPA or consent
of the instructor.

Corequisites: CH302.

(Spring)
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CH 610 Chemical Engineering Seminar
Credits: (1-2)

Students, staff and visiting lecturers present
research results and topics of current
interest. Attendance is required.

(Each Semester)

CH 611 Thesis, Dissertation Credits

Credits: (1-15)

Analytical or experimental studies in chemical
engineering under the direction of a faculty
adviser. Credit for this work is given when the
requirements for the degree are completed
including the presentation of a thesis or
dissertation as appropriate to the degree
program.

(Each Semester)

CH 612 Directed Study

Credits: (1-4)

Special reading or laboratory study of a
specific problem under the direction of a
member of the faculty.

(Each Semester)

CH 616 Special Project Credits

Credits: (1-7)

Engineering project credits associated with a
Masters of Engineering degree under the
direction of a faculty advisor.

(Each Semester)

CH 667 Special Topics in Process Control
Credits: (3)

An advanced study of special topics in
process control.

(Given when needed)

CH 999 Special Topics in Chemical
Engineering

Credits: (1-4)

Used for awarding transfer credits for
graduate courses completed elsewhere for
which no equivalent Clarkson university
graduate course can be identified.

CHEMISTRY
Undergraduate Courses

CM 1 (3, 5...) Chemistry Elective

Credits: (1-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

CM 2 (4, 6...) Chemistry Elective

Credits: (1-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used to satisfy a Science Foundation
Curriculum Requirement.

(Transfer credit only)

CM 103 Structure and Bonding

Credits: (3)

An introduction to the electronic and
geometric structures of representative
inorganic and organic molecules, to the
relations between structure and chemical
and physical properties, and to the principles
of chemical bonding. This course is designed
for students majoring in chemistry.

(Fall)

CM 104 Chemical Equilibrium and Dynamics
Credits: (3)

This course is an introduction to chemical
equilibrium and kinetics. It includes some
basic thermodynamics and the evaluation
and use of equilibrium constants, and also
the measurement and mechanistic
interpretation of the rates of chemical
reactions. Examples are selected to cover a
wide spectrum of chemical problems and to
stress experimental techniques as well as
theory.

Prerequisites: CM103 or CM131

(Spring)

CM 105 Chemistry Laboratory |

Credits: (2)

Some fundamental principles underlying the
experimental study of chemical phenomena.
Some typical reactions of inorganic and
organic compounds will be studied. This
course will include introductions to various
fields of chemical experimentation.
Corequisites: CM103

(Fall)

CM 106 Chemistry Laboratory Il

Credits: (2)

Experimental studies of the equilibria and
rates of some chemical reactions, employing
some volumetric and gravimetric analysis and
including introductions to
spectrophotometric and potentiometric
measurements and to the use of computers
in chemical experimentation.

Prerequisites: CM105 or, with consent of the
instructor, CM131.

Corequisites: CM104.

(Spring)

CM 121 Freshmen Seminar

Credits: (1)

A course to acquaint incoming freshmen with
activities and facilities in the Chemistry
Department, provide a forum for discussion
of curriculum choices and career options in
chemistry.

(Spring)
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CM 131 General Chemistry |

Credits: (4)

A general overview of chemistry, including
principles and theories as well as descriptive
chemistry of important elements and
compounds. Laboratory experiments
augment lecture topics to provide a small
group hands-on learning experience.

(Fall)

CM 132 General Chemistry Il

Credits: (4)

A continuation of CM 131. Chemical
principles, theories, and descriptive chemistry
with laboratory experiments to provide
additional exposure to lecture topics in a
small group environment.

Prerequisites: CM131

(Spring)

CM 221 Spectroscopy

Credits: (3)

A study of spectroscopic techniques,
including both their analytical applications
and the use of molecular spectroscopy in the
identification and characterization of
chemical compounds. The techniques
discussed include atomic emission and
absorption, fluorescence, visible-ultraviolet,
infrared and mass spectroscopy and nuclear
magnetic resonance spectroscopy.
Prerequisites: CM104 or CM132

(Fall)

CM 223 Spectroscopy Laboratory

Credits: (3)

This laboratory course accompanies CM 221.
Prerequisites: CM106 or CM132
Corequisites: CM221

(COMM:C2) (Fall)

CM 241 Organic Chemistry |

Credits: (3)

An introductory course in organic chemistry
dealing with the structures, names, chemical
and physical properties, preparations,
spectroscopy and reaction mechanisms of
organic compounds.

Prerequisites: CM104 or CM132

(Fall & Summer)

CM 242 Organic Chemistry Il
Credits: (3)

A continuation of CM 241.
Prerequisites: CM241
(Spring & Summer)

CM 244 Organic Chemistry Laboratory |
Credits: (3)

In this laboratory course, procedures for the
synthesis of typical organic compounds are
combined with spectroscopic and other
physical and chemical techniques to illustrate
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the study of functional-group chemistry and
the characterization and identification of
organic compounds.

(COMM:C2) (Spring)

CM 300 Instrumental Laboratory

Credits: (3)

Laboratory work designed to illustrate
principles discussed in CM 320, CM 371 and
CM 372.

Prerequisites: CM371

Corequisites: CM320

(COMM:C2) (TECH) (Spring)

CM 312 Survey of Inorganic Chemistry
Credits: (3)

A review of fundamental chemical principles
and a study of the qualitative description of
binding in inorganic molecules and of the
properties, structures and reactions of
elements and their compounds.
Prerequisites: CM371 or equivalent

(Spring)

CM 314 Bioinformatics

Credits: (4)

This course and companion lab provides
students with an introduction to the theory
and methods of DNA and protein sequence
analysis. Students receive experience
retrieving information from sequence and
genome databases. Methods of sequence
alignments include dynamic programming
and statistical methods of molecular
evolutionary change are outlined. Emphasis is
also placed on calculating the statistical
significance of results. Protein structural
alignments and displays, and structural
prediction are covered. Gene prediction
algorithms, methods of phylogenetic analysis
and database similarity searching are
explained. The course introduces students to
the analysis of genomes for protein families
and domains and to the analysis of gene
expression patterns.

Prerequisites: BY160 and BY214.

(TECH) (Even Falls)

CM 320 Separations and Electrochemistry
Credits: (3)

This course deals with techniques of
separation and electrochemical techniques
used in research and analysis. It includes
single- and multistage techniques of
separation, with emphasis on
chromatographic methods; and the principles
and applications of potentionmetric,
polarographic, voltammetric and some other
electroanalytical techniques.

Prerequisites: CM221

(Fall)

CM 345 Advanced Laboratory

Credits: (4)

Advanced techniques in manipulation of
chemical compounds and their isolation and
characterization are studied. Examples are
low temperature and inert atmosphere
reaction conditions, synthesis of both
inorganic and organic compounds in the form
of fine particles, use of thermal analysis,
electron microscopy and X-ray diffraction to
determine product shapes and composition,
and spectroscopic evaluation of metallo-
organic complexes having industrial
relevance. Course involves extensive use of
library facilities to identify background
materials as well as details for techniques
employed. Course also includes a final
presentation based on laboratory and
literature findings.

Prerequisites: CM242 and CM244
(COMM:C2) (Fall)

CM 371 Physical Chemistry |

Credits: (3)

This course covers the gaseous state, kinetic
theory and chemical thermodynamics, with
applications to chemical and phase equilibria.
The emphasis is on mathematics and problem
solving.

Prerequisites: CM104 or CM132, MA132,
PH131

Corequisites: PH132

(Fall)

CM 372 Physical Chemistry Il

Credits: (3)

A continuation of CM 371. Topics include
heterogeneous equilibria, thermodynamics of
nonelectrolyte and electrolyte solutions,
electrochemistry, chemical kinetics,
macromolecules and colloids.

Prerequisites: CM371 or equivalent

(Spring)

CM 391 Independent Study

Credits: (3)

An opportunity for junior chemistry majors to
undertake research under a faculty member's
direction. The research work to be arranged
with the faculty member who assists in the
choice of a problem and in the planning and
execution of the work. A written report must
be submitted at the end of each semester
summarizing the work and results to date.
Prerequisites: consent of the instructor.
(Each Semester)
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CM 402 Undergraduate Seminar

Credits: (1)

Members of the class report on current
topics of chemical interest. General
discussion of the reports by class as a whole
is encouraged.

Prerequisites: Senior Standing

(COMM:C1) (Spring)

CM 406 The Treatment of Experimental
Data

Credits: (3)

A summary of statistical concepts, stressing
their applications to the analysis of chemical
data and the design of chemical experiments.
Error analysis; linear, polynomial and
generalized curve fitting and the properties
of error surfaces; the testing of hypotheses;
deviation-pattern recognition and automatic
classification.

Prerequisites: CM320 or consent of the
instructor.

(Given when needed)

CM 409 Ugrd Teaching Assist in Chem
Credits: (1-2)

Assisting a faculty member in a chemistry
course as an undergraduate teaching
assistant. Students should check with their
major department to determine whether
these credits can be used to meet their
degree requirements.

(Each Semester)

CM 417 Directed Research in Inorganic
Chemistry

Credits: (1-3)

Students will carry out research in inorganic
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of this course.
(Each Semester)

CM 418 Directed Study in Inorganic
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in inorganic chemistry courses may be
undertaken under the supervision of a faculty
member.

(Each Semester)

CM 425 Advanced Bioanalytical Chemistry
Credits: (3)

The goal of this course is to provide graduate
students and advanced undergraduates with
a modern view of current and emerging
research in bioanalytical technologies,
analytical method development and
validation and their applications. Topics
include: biomolecules (enzymes, DNA,
antibodies), biochemical aspects, kinetics and



Clarkson University

energetics, analysis and quantification of
biomolecules, biomolecular recognition, bio-
immobilization, chromatography of
biomolecules, spectroscopic methods in
bioanalysis, principles and applications of
electrophoresis, immunochemical
techniques, fundamentals of bio-analytical
sensors, single molecule detection and single
cell analysis, analytical method validation.
Prerequisites: CM 221 or consent of the
instructor.

CM 427 Directed Research in Analytical
Chemistry

Credits: (1-3)

Students will carry out research in analytical
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of the course.
(Each Semester)

CM 428-429 Directed Study in Analytical
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in analytical chemistry courses may be
undertaken under the supervision of a faculty
member.

(Each Semester)

CM 430 Colloids and Interfaces

Credits: (3)

Physico-chemical principles and experimental
techniques related to the characterization
and investigation of colloidal systems and
interfaces are covered on an introductory
level. From the many areas of application, the
emphasis will be on those situations that are
encountered in everyday life such as
environmental problems (aerosols, water
treatment), biological aspects (transport and
absorption of fat, biological membranes),
foods and cosmetics (emulsions), detergency
and various technological processes.
Prerequisites: CM371 or consent of the
instructor.

(Fall)

CM 432 Fine Particle Characterization
Credits: (3)

This course is intended to familiarize the
students with the analytical techniques
routinely used to characterize the size, size
distribution, shape, composition, structure,
and surface properties (composition, charge,
topography) of individual particles as well as
the properties of dispersion particles. In
conjunction with the latter, the course will
discuss many concepts covered by colloids
and surface science courses.

(Given when needed)

CM 435 Better Materials through Chemistry
Credits: (3)

Subsequent to a brief survey of the chemistry
and physics of polymers, liquid crystals,
ceramics, colloids, and composite materials
their potential and current industrial
applications will be treated. Particularly,
preparations, characterizations and
applications of metallic, semiconducting,
magnetic, piezoelectric, and ferroelectric
nanoparticles and ultrathing films will be
delineated.

Prerequisites: CM241, CM242, CM371, or
consent of the instructor.

(Given when needed)

CM 437 Directed Research in Colloid
Chemistry

Credits: (1-3)

Students will carry out research in colloid
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of the course.
(Each Semester)

CM 438-439 Directed Study in Colloid
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in colloid chemistry courses may be taken
under the supervision of a faculty member.
(Each Semester)

CM 440 Computational Chemistry

Credits: (3)

This physical organic course is intended to
offer a survey of important achievements in
computational chemistry and a practical
guide to chemical structure and energy
calculations (quantum mechanical or
mathematical treatments will not be
emphasized). Basic principles of
computational methods and commonly used
terms will be discussed, popular
commercially available software packages will
be evaluated, and commonly used computer
hardware will be demonstrated. Examples in
physical organic chemistry, organic synthesis,
biochemistry, molecular biology, and material
science will be given.

(Given when needed)

CM 441 Physical Organic Chemistry
Credits: (3)

Current views of the collection and
interpretation of data relating to organic
reaction mechanisms and reactive
intermediates.

Prerequisites: CM242 or consent of the
instructor.

(Given when needed)
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CM 442 Synthetic Organic Chemistry
Credits: (3)

This course illustrates the general principles
and planning of syntheses; describes a
number of syntheses, with emphasis on the
natural-product field and on reactions that
every organic chemist must know, and
demonstrates the intellectual achievement of
the masters of the art.

(Given when needed)

CM 443 Reactive Intermediates in Organic
Chemistry

Credits: (3)

A study of the generation, lifetime, structure
and reactivity of free radicals, carbonium
ions, carbanions, nitrenes and carbenes.
Prerequisites: CM242 or equivalent.

(Given when needed)

CM 444 Medicinal Chemistry

Credits: (3)

Various classes of medicinal agents will be
discussed in relation to the diseases that they
are used to treat. The history and
development of these drugs will be covered
as well as attempts to correlate chemical
structure with biological activity.
Prerequisites: CM242.

(Given when needed)

CM 446 Modern Spectroscopic Methods in
Organic Chemistry

Credits: (3)

This course deals largely with the applications
of spectroscopic techniques to the
identification of organic compounds. Heavy
emphasis will be given to nuclear magnetic
resonance techniques for protons, carbon
and other nuclei. Practical and theoretical
aspects of FT NMR will be emphasized.
Prerequisites: CM242 and CM371.

(Given when needed)

CM 447 Directed Research in Organic
Chemistry

Credits: (1-3)

Students will carry out research in organic
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of the course.
(Given when needed)

CM 448-449 Directed Study in Organic
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in organic chemistry courses may be
undertaken under the supervision of a faculty
member.

(Each Semester)



Clarkson University

CM 450 Introduction to Polymer Chemistry
Credits: (3)

An introduction to the chemistry of synthetic
and natural polymers, emphasizing the unity
of principles inherent in describing polymeric
systems.

Prerequisites: CM242 and CM372.

(Given when needed)

CM 451 Manufacturing Implications of
Advanced Materials Processing

Credits: (3)

The processing of materials into
manufactured goods requires an
understanding of the chemical composition
of the starting substrates, the nature of
intermediates, and the properties of final
products. This course focuses on the
preparation, modification, characterization,
and the applications of fine, ultra-fine, and
nanosize metallic particles. The objectives are
to: a) provide an overview of the relevant
theoretical and practical aspects related to
the preparation, characterization, and
modification of fine particles in general and
metallic particles in particular, b) familiarize
students with the industrial approaches for
developing and manufacturing fine particles
on large scale, and c) teach students how the
properties of the resulting particles/colloids
can be tailored in order to ensure optimal
performance in specific applications. During
the semester the students will also
participate in several practical sessions in
which metal colloids will be prepared and
characterized.

(Given when needed)

CM 452 Pharmacology

Credits: (3)

The science of Pharmacology concerns the
molecular mechanisms by which drugs act on
the human body and the applications of
drugs in clinical therapy. This course will
introduce students to general principles of
drug action and survey selected classes of
drugs according to their physiological effects
and uses in the treatment of certain diseases.
Prerequisites: BY160 and CM241 or consent
of the instructor

(Fall)

CM 453 Introduction to Biomaterials
Credits: (3)

This course deals with biomaterials in medical
and pharmaceutical applications. Basic
concepts and requirements of biomaterials
will be introduced. Classification and
properties of a wide range of biomaterials
will be discussed according to their particular
applications, such as drug delivery, artificial
organs, implants and devices. In addition,

standard testing and evaluation aspects of
the biomaterials will also be addressed.
Prerequisites: CM241 and CM242.
(Spring)

CM 457 Directed Research in Polymer
Chemistry

Credits: (1-3)

Students will carry out research in polymer
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of the course.
(Given when needed)

CM 458 Directed Study in Polymer
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in organic chemistry courses may be
undertaken under the supervision of a faculty
member.

(Given when needed)

CM 459 Directed Study in Polymer
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in organic chemistry courses may be
undertaken under the supervision of a faculty
member.

(Each Semester)

CM 460 Biochemistry |

Credits: (3)

This course is an introduction to the
molecular basis of biological processes. The
first part of the course will cover the
structure and function of the four major
classes of biomolecules - proteins,
carbohydrates, lipids and nucleic acids. The
second part covers the organization and
regulation of the major energy generating
and biosynthetic pathways.

Prerequisites: CM241 or consent of the
instructor.

(Fall)

CM 461 Biochemistry Il

Credits: (3)

A continuation of Biochemistry | dealing
mainly with metabolic pathways,
intermediary metabolism, protein synthesis,
membrane transport, DNA replication and
RNA transcription.

Prerequisites: CM460.

(Given when needed)

CM 463 Protein Chemistry & Proteomics
Credits: (3)

This course will introduce the chemistry of
proteins and current approaches for their
structural and functional characterization. It
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will include protein descriptions along with
analytical biochemistry and protein chemistry
based approaches used to characterize them.
It will introduce mass spectrometry and its
applications in biology and biochemistry to
characterize individual proteins (protein
identification and analysis of post-transitional
modifications), groups of proteins (protein-
protein interactions) or the whole proteome.
Examples of proteomics approaches with
medical significance for biomarker discover,
validation and monitoring will also be
discussed.

Prerequisites: BY450 or CM460

(Given when needed)

CM 464 Physical Biochemistry

Credits: (3)

An introductory course emphasizing the
structures and physical properties of
biological materials at the molecular level.
Physical methods for the determination of
macromolecular structure and the energy
balances in living organisms are included.
Prerequisites: BY450 or CM460

(Spring)

CM 465 Biomimetic Nanotechnology
Credits: (3)

Course will cover topics including the
biological functions of molecules, e.g., the
biological motor proteins, and contrast that
with the technological view of that function.
This leads to the current development of
biomimetic technology. Areas covered will be
nitrogen conversion, light generation, signal
transduction, and sensors, and biological
membranes.

Prerequisites: CM241 and CM372

(Fall)

CM 466 Bioelectronics &
Bionanotechnology

Credits: (3)

This course covers novel areas in science and
technology that have high importance for
fundamental science and practical
applications. Bioelectronics is a scientific and
technological area that includes electronic
coupling of biomaterials (enzymes, DNA,
recognition proteins, biological cells) with
electronic devices. The bioelectronic systems
can be used to develop sensing devices
(enzyme-based biosensors, DNA sensors,
immunosensors, etc.) and to develop biofuel
cells (implantable biofuel cells for biomedical
applications, self-powered biosensors,
autonomously operated devices). New
methods and new materials (functionalized
nanoparticles, quantum dots, carbon
nanotubes, etc.) developed due to the
tremendous recent success in
nanotechnology pave the way for the novel
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possibilities to couple biomaterials and
electronic transducers, thus resulting in the
new technological field named
Bionanotechnology. The students will be
introduced into the most important areas of
Bioelectronics and Bionanotechnology.
Prerequisites: CM372, CM460.

(Given when needed)

CM 467 Directed Research in Biochemistry
Credits: (1-3)

Students will carry out research in
biochemistry under the supervision of a
faculty member. Topics will be determined by
faculty research programs. A formal report is
required at the conclusion of the course.
(Each Semester)

CM 468 Directed Study in Biochemistry
Credits: (1-3)

The study of a subject not otherwise available
in biochemistry courses may be undertaken
under the supervision of a faculty member.
(Each Semester)

CM 470 Biochemistry & Biotechnology
Laboratory

Credits: (3)

This course is a one semester course in the
fundamental laboratory approaches for
biochemistry and biotechnology. While
largely a hands-on course, laboratory
experiments will be supplemented with
lectures that integrate the theoretical and
practical principals covered in the exercises.
Topics include protein purification,
characterization and analysis, enzyme
kinetics and molecular modeling.
Prerequisites: BY312 or BY450/CM460 or
consent of the instructor.

(COMM:C2) (Spring)

CM 471 Fundamental Chemical Kinetics
Credits: (3)

Basic principles. From stoichiometry and rate
law to mechanism. Simple gas-phase
reactions. Collision and transition-state
theories. Temperature effects. Catalysis.
Prerequisites: CM104 or CM132, MA132 or
consent of the instructor.

(Given when needed)

CM 473 Advanced Techniques in Nuclear
Magnetic Resonance

Credits: (3)

This course deals with uses of modern Fourier
Transform N.M.R. techniques for studying
complex biological molecules, liquid crystals,
surface species and materials in the solid
state. An introduction to theory of FT NMR
will be given and some practical content with
FT NMR instrumentation will be provided as
part of the course with emphasis on

multinuclear techniques. Analyses to obtain
structural and dynamic information will be
discussed in addition to spectral simulation.
(Given when needed)

CM 474 Fundamentals of Molecular
Spectroscopy

Credits: (3)

The spectra of atoms and molecules are
studied within the framework of quantum
mechanics. Electronic, vibrational, rotational
and spin states are covered. Special topics
include: Fourier transform techniques;
several photon processes; laser systems.
(Given when needed)

CM 475 Quantum Chemistry

Credits: (3)

The course will cover various aspects of
molecular quantum mechanics at an
advanced level. The framework of quantum
theory will be introduced in relatively formal
terms and will be used as the basis for
discussions of a number of important topics.
Topics typically covered will include: solutions
of the time independent Schroedinger
equations for the simplest systems; the many
electron problem; electron spin; variation
theory and the Hartree-Fock wave function;
linear variation equations; perturbative
approximations and relativistic wave
equations.

Prerequisites: CM373 or consent of the
instructor.

(Given when needed)

CM 476 Atmospheric Chemistry

Credits: (3)

The course will cover the evolution of the
atmosphere from its initial formation to its
natural background condition to its current
state perturbed by human activities; detailed
descriptions of the chemistry of the carbon,
nitrogen and sulfur cycles; characterization of
the atmospheric aerosol and its role in
heterogeneous reactions and materials
transport; stratospheric ozone and problems
with its depletion; airborne radioactivity and
its role in atmospheric ion chemistry.
Prerequisites: CM370 or CM371 or ES340.
(Spring)

CM 477 Directed Research in Physical
Chemistry

Credits: (1-3)

Students will carry out research in physical
chemistry under the supervision of a faculty
member. Topics will be determined by faculty
research programs. A formal report is
required at the conclusion of the course.
(Each Semester)
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CM 478 Directed Study in Physical
Chemistry

Credits: (1-3)

The study of a subject not otherwise available
in physical chemistry courses may be
undertaken under the supervision of a faculty
member.

(Each Semester)

CM 483 Introduction to Polymer Science
Credits: (3)

This course is about fundamental aspects of
polymer science. It introduces the world of
chain molecules from synthesis and
properties to applications. Basic knowledge
from polymer chemistry and physics are
combined in the one course in a form
appropriate for undergraduates and
graduates in chemistry, physics and
engineering to develop the understanding of
polymeric behavior in synthetic materials and
natures.

Prerequisites: Junior standing or permission
of instructor

(Spring)

CM 484 Multicomponent Polymer Systems
Credits: (3)

This senior undergraduate and graduate
course will introduce students to the world of
polymer materials which always combine
several polymeric components, surfactants,
fillers, etc. The role of the interfacial
phenomena for the fabrication of polymer
composite materials is strongly emphasized
in the course through the fundamentals of
polymer and colloid science. Main modern
tendencies in polymer advanced materials
(nanocomposites, smart polymer materials
and surfaces, biocompatible polymeric
materials, application of polymers in
electronic industry, for sensors and
microactuators) are covered in the course.
Prerequisites: Junior Standing or Permission
of Instructor.

(Fall)

CM 485 Nanostructured Materials

Credits: (3)

This course reviews the methods to make
nanoscale building blocks and approaches to
arrange the building blocks into functional
architectures for advanced materials. The list
of topics includes: chemical patterning and
lithography, layer-by-layer self assembly,
synthesis and self assembly of nanoparticles,
nanotubes and nanowires, properties of
nanoclusters and self assembled structures
(photonic crystals, plasmonic effects,
guantum dots, porous materials,
biomimetics). Prerequisites: Senior Standing
or consent of the instructor.

(Odd Springs)
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CM 491-492 Undergraduate Thesis

Credits: (6)

Research work to be arranged with the
consent of a staff member who assists the
student in the choice of a problem and in the
planning and execution of work on it. For
senior chemistry majors.

Prerequisites: consent of a department
faculty member.

(Fall)

CM 495 Internship/Co-op in Chemistry &
Biomolecular Science

Credits: (1)

Students will gain practical work experience
in chemistry or biomolecular science under
direction and supervision of professionals
outside their department. Students must
submit a formal report describing work
performed as well as the Internship/Co-op
learning opportunities. Report approval is
required for the award of credit. Feedback
will be provided by their Internship/Co-op
field supervisor. This course will be graded on
a pass/no-credit basis.

CM 497-499 Directed Study

Credits: (1-3)

The study of a subject not otherwise available
in formal courses may be undertaken under
the supervision of a faculty member.

(Each Semester)

Graduate Courses

CM 509 Receptor Modeling in
Environmental Chemistry

Credits: (3)

This course focuses on the sampling,
chemical analysis, and application of data
analysis methods to ambient air in order to
identify the nature of the sources of the
observed concentrations, their possible
locations, and quantitatively apportion the
contributions of their sources.

(Spring)

CM 520 Separations and Electrochemistry
Credits: (3)

This course covers the same topics as CM 320
and includes additional material on the
graduate level.

Prerequisites: Non-chemistry majors only.
(Fall)

CM 525 Advanced Bioanalytical Chemistry
Credits: (3)

The goal of this course is to provide graduate
students and advanced undergraduates with
a modern view of current and emerging
research in bioanalytical technologies,
analytical method development and
validation and their applications. Topics

include: biomolecules (enzymes, DNA,
antibodies), biochemical aspects, kinetics and
energetics, analysis and quantification of
biomolecules, biomolecular recognition, bio-
immobilization, chromatography of
biomolecules, spectroscopic methods in
bioanalysis, principles and applications of
electrophoresis, immunochemical
techniques, fundamentals of bio-analytical
sensors, single molecule detection and single
cell analysis, analytical method validation.

CM 530 Colloid and Interfaces

Credits: (3)

This course covers the same topics as CM 430
and includes additional material on the
graduate level.

(Fall)

CM 532 Fine Particle Characterization
Credits: (3)

This course is intended to familiarize the
students with the analytical techniques
routinely used to characterize the size, size
distribution, shape, composition, structure,
and surface properties (composition, charge,
topography) of individual particles as well as
the properties of dispersion particles. In
conjunction with the latter, the course will
discuss many concepts covered by colloids
and surface science courses. Graduate
students will do additional work.

(Given when needed)

CM 541 Physical Organic Chemistry

Credits: (3)

This course covers the same topics as CM 441
and includes additional material on the
graduate level.

(Given when needed)

CM 542 Synthetic Organic Chemistry
Credits: (3)

This course covers the same topics as CM 442
and includes additional material on the
graduate level.

(Given when needed)

CM 544 Medicinal Chemistry

Credits: (3)

This course covers the same topics as CM 444
and includes additional material on the
graduate level.

(Given when needed)

CM 545 Stereochemistry of Organic
Compounds

Credits: (3)

This course covers the same topics as CM 445
and includes additional material on the
graduate level.

(Given when needed)
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CM 550 Introduction to Polymer Chemistry
Credits: (3)

This course covers the same topics as CM 450
and includes additional material on the
graduate level.

(Given when needed)

CM 551 Manufacturing Implications of
Advanced Materials Processing

Credits: (3)

The processing of materials into
manufactured goods requires an
understanding of the chemical composition
of the starting substrates, the nature of
intermediates, and the properties of final
products. This course focuses on the
preparation, modification, characterization,
and the applications of fine, ultra-fine, and
nanosize metallic particles. The objectives are
to: a) provide an overview of the relevant
theoretical and practical aspects related to
the preparation, characterization, and
modification of fine particles in general and
metallic particles in particular, b) familiarize
students with the industrial approaches for
developing and manufacturing fine particles
on large scale, and c) teach students how the
properties of the resulting particles/colloids
can be tailored in order to ensure optimal
performance in specific applications. During
the semester the students will also
participate in several practical sessions in
which metal colloids will be prepared and
characterized. Graduate students will do
additional work, such as a term paper or
review presentation.

Prerequisites: consent of the instructor.
(Given when needed)

CM 552 Pharmacology

Credits: (3)

This course will cover the same subject area
and topics as that of BY452. Additional
materials at the graduate level will be
expected of students who register under this
catalog number.

Prerequisites: graduate standing

(Fall)

CM 553 Medical and Pharmaceutical
Biomaterials

Credits: (3)

This course covers the same topics as CM 453
and includes additional material on the
graduate level. Prerequisites:
CM241/CM242. (Spring)

CM 560 Biochemistry |

Credits: (3)

This course covers the same topics as CM 460
and includes additional material on the
graduate level.

(Fall)
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CM 561 Biochemistry Il

Credits: (3)

This course covers the same topics as CM 461
and includes additional material on the
graduate level.

(Fall)

CM 562 Physical Chemistry for Life Sciences |
Credits: (3)

This course covers the gaseous state, kinetic
theory and chemical thermodynamics, with
applications to chemical and phase equilibria.
The emphasis is on problem solving in the
area of life sciences.

Prerequisites: biology majors only.

(Fall)

CM 563 Protein Chemistry & Proteomics
Credits: (3)

This course covers the same topics as CM463,
and includes additional material on the
graduate level.

Prerequisites: CM560 (Biochemistry |)

(Given when needed)

CM 564 Physical Biochemistry

Credits: (3)

This course covers the same topics as CM 464
and includes additional material on the
graduate level.

(Spring)

CM 565 Biomimetic Nanotechnology
Credits: (3)

Course will cover topics including the
biological functions of molecules, e.g., the
biological motor proteins, and contrast that
with the technological view of that function.
This leads to the current development of
biomimetic technology. Areas covered will be
nitrogen conversion, light generation, signal
transduction, and sensors, and biological
membranes.

Prerequisites: CM241 and CM372.

(Fall)

CM 566 Bioelectronics &
Bionanotechnology

Credits: (3)

This course covers novel areas in science and
technology that have high importance for
fundamental science and practical
applications. Bioelectronics is a scientific and
technological area that includes electronic
coupling of biomaterials (enzymes, DNA,
recognition proteins, biological cells) with
electronic devices. The bioelectronic systems
can be used to develop sensing devices
(enzyme-based biosensors, DNA sensors,
immunosensors, etc.) and to develop biofuel
cells (implantable biofuel cells for biomedical
applications, self-powered biosensors,
autonomously operated devices). New

methods and new materials (functionalized
nanoparticles, quantum dots, carbon
nanotubes, etc.) developed due to the
tremendous recent success in
nanotechnology pave the way for the novel
possibilities to couple biomaterials and
electronic transducers, thus resulting in the
new technological field named
Bionanotechnology. The students will be
introduced into the most important areas of
Bioelectronics and Bionanotechnology.
Prerequisites: CM372, CM460.

(Given when needed)

CM 570 Biochemistry & Biotechnology
Laboratory

Credits: (3)

This course is a one semester course in the
fundamental laboratory approaches for
biochemistry and biotechnology. While
largely a hands-on course, laboratory
experiments will be supplemented with
lectures that integrate the theoretical and
practical principals covered in the exercises.
Topics include protein purification,
characterization and analysis, enzyme
kinetics and molecular modeling.
Prerequisites: BY312 or CY450 or CM460 or
consent of the instructor.

(Spring)

CM 571 Fundamental Chemical Kinetics
Credits: (3)

Basic principles. From stoichiometry and rate
law to mechanism. Simple gas-phase
reactions. Collision and transition-state
theories. Temperature effects. Catalysis.
(Given when needed)

CM 573 Advanced Techniques in Nuclear
Magnetic Resonance

Credits: (3)

This course covers the same topics as CM 473
and includes additional material on the
graduate level.

(Given when needed)

CM 574 Fundamentals of Molecular
Spectroscopy

Credits: (3)

This course covers the same topics as CM 474
and includes additional material on the
graduate level.

(Given when needed)

CM 576 Atmospheric Chemistry

Credits: (3)

This course covers the same topics as CM 476
and includes additional material on the
graduate level.

(Spring)
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CM 583 Introduction to Polymer Science
Credits: (3)

This course is about fundamental aspects of
polymer science. It introduces the world of
chain molecules from synthesis and
properties to applications. Basic knowledge
from polymer chemistry and physics are
combined in the one course in a form
appropriate for undergraduates and
graduates in chemistry, physics and
engineering to develop the understanding of
polymeric behavior in synthetic materials and
natures.

(Spring)

CM 584 Multicomponent Polymer Systems
Credits: (3)

This senior undergraduate and graduate
course will introduce students to the world of
polymer materials which always combine
several polymeric components, surfactants,
fillers, etc. The role of the interfacial
phenomena for the fabrication of polymer
composite materials is strongly emphasized
in the course through the fundamentals of
polymer and colloid science. Main modern
tendencies in polymer advanced materials
(nanocomposites, smart polymer materials
and surfaces, biocompatible polymeric
materials, application of polymers in
electronic industry, for sensors and
microactuators) are covered in the course.
(Fall)

CM 585 Nanostructured Materials

Credits: (3)

This course reviews the methods to make
nanoscale building blocks and approaches to
arrange the building blocks into functional
architectures for advanced materials. The list
of topics includes: chemical patterning and
lithography, layer-by-layer self assembly,
synthesis and self assembly of nanoparticles,
nanotubes and nanowires, properties of
nanoclusters and self assembled structures
(photonic crystals, plasmonic effects,
guantum dots, porous materials,
biomimetics).

(Odd Springs)

CM 715 Special Topics in Inorganic
Chemistry

Credits: (3)

Topics in transition-metal chemistry and
related areas (e.g., homogeneous catalysis,
mechanisms of inorganic reactions,
organometallic chemistry, and spectroscopic
and physical methods in inorganic chemistry)
selected to meet the needs of the class.
(Each Semester)
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CM 725 Special Topics in Analytical
Chemistry

Credits: (1-3)

Topics in analytical chemistry and related
areas selected to meet the needs of the class.
Prerequisites: consent of the instructor.
(Each Semester)

CM 735 Special Topics in Colloid and Surface
Chemistry

Credits: (1-3)

Topics in colloid and surface chemistry and
related areas selected to meet the needs of
the class.

(Each Semester)

CM 755-756 Special Topics in Polymer
Chemistry

Credits: (1-3)

Topics in polymer chemistry and related
areas selected to meet the needs of the class.
(Each Semester)

CM 765-766 Special Topics in Biochemistry
Credits: (1-3)

Topics in biochemistry and related areas
selected to meet the needs of the class.
(Each Semester)

CM 775 Special Topics in Physical Chemistry
Credits: (1-3)

Topics in physical chemistry and related areas
selected to meet the needs of the class.

(Each Semester)

CM 890 Directed Study

Credits: (1-3)

The study, on the graduate level, of a subject
not otherwise available in formal courses
may be undertaken under the supervision of
a faculty member.

(Each Semester)

CM 900 Seminar

Credits: (1-2)

Reports are made by students on topics from
the current literature, or by students, faculty
members or outside speakers on their own
research.

(Each Semester)

CM 990 Thesis, Dissertation or Special
Project

Credits: (1-15)

Each student does independent, original work
on a project under the guidance and
supervision of an instructor. A grade on all of
the credits for this work presented in
satisfaction of the requirements for a degree
is given when those requirements are
completed.

(Each Semester)

CM 999 Special Graduate Topics

Credits: (1-10)

A graduate level course for which there is no
comparable Clarkson course. This course may
be used to satisfy course requirements for a
graduate degree.

(Transfer credit only)

COMMUNICATION AND
MEDIA
Undergraduate Courses

COMM 1 (3, 5...) Communication Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

COMM 2 (4, 6...) Communication Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

COMM 100 First-Year Seminar

Credits: (1)

Students will become acquainted with career
opportunities, program requirements,
current topics in Communication, the faculty,
and their research interests. Pass/No Entry
only. Prerequisites: restricted to COMM
majors. (Fall)

COMM 101 Introductory Writing

Credits: (3)

Credit for this course is awarded only on the
basis of an incoming student having taken a
college-level introductory writing course at
another college or university. The focus of
this type of course is the teaching of writing
itself, and typical titles include 'Freshman
Composition,' 'Composition 1,' 'Expository
Writing,' 'Freshman English,' and 'Writing and
Critical Thinking,' among others. The two
communication points associated with
COMM101 can be counted toward the
Clarkson Common Experience's
communication requirement.

(COMM:C2)

COMM 190 Writing Center Tutor

Credits: (0)

Students will be introduced to Writing Center
theory which includes collaborative learning,
the writing process, rhetorical concepts,
disciplinary genres, and interpersonal
communication skills. Students will also apply
these concepts by conducting writing
conferences with members of the Clarkson
community. In the process, students will
deepen their understanding of the dynamics
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of interpersonal communication, develop
their writing skills and their knowledge of
writing in the disciplines.

Prerequisites: Admission by invitation from
the Director of the Writing Center. Students
may enroll in COMM190 only twice.
(COMM:C1) (Each Semester)

COMM 210 Theory of Rhetoric for Business,
Science, and Engineering

Credits: (3)

This course introduces students to a
rhetorical perspective of communication.
Students will develop their abilities to:
identify and analyze communication
problems and issues in a given context;
develop effective arguments; and
communicate with others using various
communication media (written, electronic,
oral, visual). The course contains a substantial
reading component, as well as instruction,
practice, and feedback in writing and
speaking.

(COMM:C2) (Fall)

COMM 214 Computer Applications in Media
Credits: (3)

This class introduces tools and concepts for
communicating in the computer age.
Students learn about operating environments
(e.g., DOS, UNIX, and X-Windows), text
generation programs (e.g., MicroEmacs,
WordPerfect, and PageMaker), library
systems, and network and web tools (e.g.,
FTP, E-Mail, Electronic Journals,
Dreamweaver, HTML, FLASH). Labs
conducted via the network enable students
to share files with the instructor, correspond
with other members of the class, and
download freeware from remote sites. Using
the online services, students will conduct
research and produce online, hyperlinked
bibliographies.

(KA:IA) (COMM:C2) (Fall)

COMM 217 Introduction to Public Speaking
Credits: (3)

This lecture and laboratory course is designed
to enhance the individual's effective public
communication by giving him or her a variety
of speaking roles in different situations.The
objective of the course is to develop an
awareness of the speaking potential of each
student with emphasis on listening ability,
nonverbal behavior, idea organization and
effective use of language and visual aids.
(COMM:C2) (Each Semester)

COMM 220 Storyboarding & Script Writing
for New Media

Credits: (3)

Students in this course will design
storyboards and write scripts for new media
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applications. Students will use storyboarding
and graphic imaging software to develop
visual and verbal narratives for new media
genres. This course serves as preparation for
more targeted communication technology-
based courses, such as COMM327 Digital
Video Production I, COMM341 Intro to Web
Design, COMM427 Digital Video Production
II, a variety of Digital Arts courses, and
beyond.

(KA:IA) (COMM:C2) (Spring)

COMM 221 2D Digital Design

Credits: (3)

This course focuses on basic elements of
digital design, through the teaching of basic
elements in digital imagery and graphic
design.Students will learn these introductory
principles by using specialized software and
peripherals.The goal of the course is to
empower students with an artistic and
technological understanding of the subject,
while encouraging them to explore the
creative potential of digital media in the
fields of design and visual communication.
(KA:IA) (COMM:C1) (Each Semester)

COMM 310 Mass Media and Society
Credits: (3)

This course consists of readings in and
analysis of modern media communication
and its influence. It includes the history of the
media, media control, and various media
effects on special audiences and on the
development of other media. The course
centers on an analysis of how society controls
the media and how the media controls
society. The course is based on discussion of
opinion pieces and other readings.
(KA:UNIV/STS/CGI) (Each Semester)

COMM 313 Professional Communication
Credits: (3)

This course presents students opportunities
to learn how to design and present effective
professional documents. The course
emphasizes a rhetorical approach to
analyzing the issues and details important to
the communication to be produced (e.g.,
audience, style, format, purpose).Students
will practice writing both individually and
collaboratively and will be expected to
present their work orally on
occasion.Students will encounter topics such
as, but not limited to, abstracts, email,
instructions, letters, memoranda, proposals,
and various types of reports.Students of any
major may take this course.

Prerequisites: Must have junior or senior
standing.

(COMM:C2) (Spring)

COMM 320 Digital Photography

Credits: (3)

In this course students will study and practice
digital photography. They will explore digital
photography as both an art form and a
communication technique. The course covers
the use of a the camera, composition, and
the history of photography. Students are not
required but encouraged to have their own
digital cameras to use for this course. A
limited number of cameras will be available
from the C&M Dept for students to signout to
use for assignments.

(KA:IA) (COMM:C1) (Fall)

COMM 322 Typography and Design
Credits: (3)

This course introduces students to
typography as a design discipline. We will
discuss the history and current state of
typography, analyze the ways that type and
design contribute to different meanings, and
produce specific designs using type and other
graphic elements in print and online forms.
Prerequisites: COMM 221 or DA 120, or
permission of the Comm & Media
department

(Given when needed)

COMM 327 Digital Video Production |
Credits: (3)

As the WWW becomes better equipped to
transmit multimedia, the uses of digital video
to enhance and fulfill a variety of
communication objectives is increasing.This
course presents students with a hands-on
opportunity to gain knowledge and
experience in digital video production
(conceptual development scripting,
production planning, execution, and
editing).Students will work together in small
teams to write and produce creative,
instructional, training, and public relations
videos. Although a text will be used,
emphasis will be on practical exercises.
(KA:IA) (COMM:C1) (Fall)

COMM 330 Science Writing

Credits: (3)

Popular media has a tremendous influence
on the production and reception of modern
science. News and magazine articles,
television shows, and movie documentaries
influence public policy on science, research
funding, the general public's interest in and
understanding of scientific research, and
even young people's willingness to choose a
career in science. Drawing on student
research experience in undergraduate
science, students will learn about reporting
science using a range of approaches and
media. The class will investigate the influence
popular accounts of science have on multiple
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audiences including specialist and non-
specialist groups. Assignments will challenge
students to understand the societal
implications of scientific research and to
identify and address different constituent
positions and interests.

Prerequisites: COMM210 and six (6) hours of
a science, or permission of the Comm &
Media department

(KA:STS) (COMM:C2) (Spring)

COMM 341 Introduction to Web Design
Credits: (3)

This course is an introduction to Internet
communication using the World Wide Web.
From their own Internet sites (homepages),
students will investigate hypermedia, screen
design, graphics, photo scanning, interface
design (cgi's with Perl), Net News, net surfing,
WWW conferencing and distance learning.
(KA:1A) (COMM:C2) (Spring)

COMM 345 Information Architecture
Credits: (3)

Information Architecture explores methods
for structuring large information spaces,
including WWW sites and virtual
collaborative spaces. Drawing on theories of
usability, technical communications,
communication theory, visual theory, and
cultural studies, students will learn how to
work with users, draft project plans,
storyboard and map information spaces, and
develop finished projects. The class
culminates with a team-based
communication and design project for a real-
world client. Participation involves work in
both theoretical and applied areas.
Prerequisites: COMM341

(KA:IA) (COMM:C2) (Fall)

COMM 360 Audio Production

Credits: (3)

This course covers basic audio production
including topics such as acoustics,
microphones, speakers, amplification, effects,
recording, and editing. Students will learn
methods for recording, editing, and mixing
music and spoken word as well as basic
sound design for movies or video games. The
course will cover include reading about
concepts and practices as well as extensive
hands-on work in the studio.

(KA:IA) (COMM:C2) (TECH)
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COMM 391 Special Topics: Audio
Production

Credits: (3)

This course covers basic audio production
including topics such as acoustics,
microphones, speakers, amplification, effects,
recording, and editing. Students will learn
methods for recording, editing, and mixing
music and spoken word as well as basic
sound design for movies or video games. The
course will cover include reading about
concepts and practices as well as extensive
hands-on work in the studio.

(Given when needed)

COMM 392 Special Topics: Web
Technologies

Credits: (1-2)

This course surveys the World Wide Web as
an ever expanding interactive communication
medium.With an eye on visual design, the
course uses a hands-on approach to help the
student become fluent in the key
technologies that constitute the lingua franca
of the age of Internet communication. Basic
technologies covered in the course include
HTML and XHTML, style sheets (CSS),
JavaScript, Browsers (IE and Firefox),
interactive 'Forms' design, File Transfer
Protocol, and image generation and editing
programs such as Photoshop, GIMP, and
ImageMagick.

(Given when needed)

COMM 393 Special Topics: Interactive
Design with Javascript

Credits: (3)

This course offers students practical
experience in coding JavaScript for dynamic
screen design.This hands-on class will also
investigate potential uses of such client-
server programming. The course would begin
with XHTML and CSS basics.While experience
with HTML is desirable, it is not a
requirement for taking the course.

(Given when needed)

COMM 394 Special Topics: Narrative & New
Media

Credits: (3)

This course will study and practice
storytelling for new media such as video
games, web sites, interactive movies, audio
design installations, and animations. The
course will pay special attention to the
adoption and use of narrative by different
cultures and subcultures.

(Spring)

COMM 395 Special Topics: Advanced Web
Design

Credits: (3)

Workshop in emerging and advanced topics
in web design, including interaction design,
mobile computing, design patterns, social
computing, accessibility, and new media.
Prerequisites: COMM341 or consent of the
instructor.

(Given when needed)

COMM 409 Introduction to Instructional
Design

Credits: (3)

This course examines theoretical and
practical concepts of organizational learning
and introduces students to instructional
design of courses and curriculum for non-
academic environments (corporate
education, customer training, public
information). Through readings, class
discussions, and practical assignments
students will explore topics in corporate
education, organizational learning, life-long
learning, instructional design, and course
building. Students should have an interest in
organizational contexts, communications,
and web design.

Prerequisites: COMM210 or 0OS286 - or
permission of the Comm & Media
department

(COMM:C2) (Given when needed)

COMM 410 Theory and Philosophy of
Communication

Credits: (3)

This course exposes students to a range of
communication theories, including those
allied to rhetoric, linguistics, psychology and
philosophy. Through reading and discussion,
students do in-depth studies of such concepts
as self-knowledge, listening and nonverbal
communication, propaganda and persuasion,
prejudice and stereotypes, professional
jargon, communication motivations and
words and values. Classical as well as modern
theories are covered, and assignments
require students to test theory against real or
hypothetical rhetorical situations.

(KA:IG) (COMM:C1) (Fall)

COMM 412 Organizational Communications
Credits: (3)

This course examines the nature of the
organization and the manner in which the
organizational context increases the
complexity of human communication.
Through assigned readings, lectures, and
class discussion and analysis, students are
exposed to communication theory and trends
relevant to the workplace. Students will
examine the communicative implications of
such topics as organizational structure and

37

Courses 2011-2012

goals; corporate culture; managerial schools
of thought; leadership styles; superior-
subordinate relationships; and
communication consulting. In addition,
students will address communicative
implications in a changing economy;
employee loyalty and dissent; gender and the
workplace; and corporate image in crisis
situations. This course seeks to provide
students with insight into the organizational
context, not only to make them more
effective communicators but also to help
them make informed choices in their careers.
(KA:IG) (COMM:C1) (Given when needed)

COMM 414 Computer Documentation
Credits: (3)

This course focuses on the principles of
planning, organizing, editing and managing
the production of technical manuals,
brochures, pamphlets, and other user-
oriented publications. Students learn to
integrate appropriately designed graphic aids
with text material and to apply effective
rhetorical strategies in documentation
efforts. This course emphasizes hands-on
experience and uses the context of
computers for most assignments. The final
project of the course is a technical manual
which can be in the field of computers or in
another of student choice.

(COMM:C2) (Spring)

COMM 417 Business and Professional
Speaking

Credits: (3)

This course covers the principles of
interviewing, group communication and
public speaking. Special attention is given to
professional presentations by business or
technically oriented speakers. The course also
provides a basic introduction to
communication theory.

(Given when needed)

COMM 420-425 Communication:
Independent Study

Credits: (1-9)

Designed primarily for a student who wishes
to pursue special interests incommunication
for one or more semesters, this series of
courses allows individual students to define
independent study projects.

Prerequisites: one course in communication,
consent of the instructor.

(Each Semester)

COMM 427 Digital Video Production Il
Credits: (3)

COMM 427 builds on the concepts and skills
learned by students in COMM 327 (Digital
Video Production I). This is a hands-on course
that will include: conceptual, aesthetic and
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technical production of the film-style, single-
camera, 30-second spot; instructional and
training program development; and live
multi-camera studio production for
interactive video teleconferencing and
streaming media on the WWW. Although a
text will be used, emphasis will be on
practical exercises, with students frequently
working in small teams.

Prerequisites: COMM327, or permission of
the Comm & Media department
(COMM:C2) (Spring)

COMM 428 Public Debate and the
Environment: Reading and Writing
Environmentally

Credits: (3)

The past twenty-five years have seen
environmental issues increasingly debated
both in public and in scientific forums. This
course will focus on a variety of documents
related to current environmental issues,
many relevant to northern New York, in order
to examine the rhetoric deployed in such
documents by industry, environmental
organizations, scientists, and politicians.
Examples of topics include acid rain, pollution
of the St. Lawrence River, and cleanup of an
EPA Superfund site. Using contemporary
rhetorical theories, we will examine the
processes readers and writers engage in as
they attempt to create effective
environmental documents. Students will
engage in discussion, critical reading, case
studies, individual research, and possibly,
field trips.

(KA:UNIV/STS/CGI) (Spring)

COMM 440 PHP/My SQL Interactive Design
Credits: (3)

Fundamentals of using PHP to create dynamic
web pages for storing and retrieving data via
a My SQL database.

Prerequisites: Knowledge of HTML/CSS.
(TECH) (Spring)

COMM 442 Advanced World Wide Web
Interface Design

Credits: (3)

This course investigates the latest techniques
for creating World Wide Web site design.
Topics include interface design with such
tools as HTML, JavaScript, Java Applets, and
Perl; animation, Data Bases, Web servers and
Web browsers. In project teams and
individually, students design CGl interfaces
with immediate practical use. (Prior
experience with HTML, Windows, Unix, and a
programming language is advisable.)

(TECH) (Fall)

COMM 444 Unix Web System
Administration

Credits: (3)

This course covers the installation and
administration of a Unix (Linux) web site.
Students will get hands-on experience with
basic hardware configuration, installation of
Linux and the Apache Web server, server
configuration, account administration, Unix
tools, scripting, CGl interfaces using Perl, Java
applets, site monitoring, report generation,
and user-friendly interface design.

(TECH) (Spring)

COMM 470 Communication Internship
Credits: (3)

These internships are designed to provide
practical work experience for the
communication major or concentration
student. Students work with a professional
on communication projects areas such as
public relations, publication design,
advertising, editing, or digital media design.
Students can earn credit for only one course
for each internship experience.

(Given when needed)

COMM 480 Undergraduate Teaching
Assistantship in Communication & Media
Credits: (1-3)

Students assist a facult member in teaching a
Communication & Media course. Students
engage insubstantial pedagogical work
beyond mastery of the target course
material. Such activities might include
mentoring students in course work, leading
class discussions or demonstrations, desiging
or assessing course modules.

Prerequisities: the student will have already
taken the course in a previous semester or
receive consent from the instructor.

COMM 490 Senior Communication
Internship

Credits: (3)

These internships are designed to provide
practical work or research experience for the
senior communication major or
concentration student. Generally, students
work with a professional on projects in the
field of public relations, publication design,
advertising, editing, and/or digital media
design and production.

Prerequisites: Senior standing and consent of
the department chair.

(Each Semester)
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Graduate Courses

COMM 540 PHP/My SQL Interactive Design
Credits: (3)

Fundamentals of using PHP to create dynamic
web pages for storing and retrieving data via
a My SQL database.

Prerequisites: Knowledge of HTML/CSS.
(Spring)

COMM 542 CGI Programming with Perl
Credits: (3)

Students use Perl to write CGI programs with
interactive Web pages. The course focuses on
Perl server-side scripting for the management
of Unix/Linux-based Web servers.

(Fall)

COMM 544 Linux System Administration
Credits: (3)

Each student installs and maintains a Linux
machine to support an Apache Web server.
Through group projects students create
scripts that automate the work of the system
administrator.

(Spring)

COMM 999 Special Graduate Topics

Credits: (1-10)

A graduate level course for which there is no
comparable Clarkson course. This course may
be used to satisfy course requirements for a
graduate degree.

(Transfer credit only)

COMPUTER SCIENCE
Undergraduate Courses

CS 1 (3, 5...) Computer Science Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course. Check with
major department to determine whether
credits count toward graduation.

(Transfer credit only)

CS 2 (4, 6...) Computer Science Elective
Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used to satisfy a Programming Foundation
Curriculum Requirement.

(Transfer credit only)

CS 110 Introduction to Information
Technologies

Credits: (3)

This course is an introduction to underlying
technology components of modern
information systems across various areas,
ranging from health care and education, to
business and commerce to science and
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engineering. Emphasis is on introducing
students of all backgrounds to the main
building blocks of an information system in a
practical and applied way, emphasizing
commonalities in structure and function
across multiple platforms. Students are
introduced to fundamental concepts in
information technology as well as common
means of implementation and deployment.
Students will learn how information systems
support individual and organizational
decision making in variety of contexts. The
course consists of lectures and weekly
computer laboratory sessions.
Prerequisites: Not open to students who
have taken or are taking CS courses
numbered 200 or higher or have taken or are
taking IS courses numbered 300 or higher,
without the permission of the instructor.
(TECH) (Each Semester)

CS 141 Introduction to Computer Science |
Credits: (4)

This course is an introduction to basic
concepts of computer science, with emphasis
on programming. Computer programming is
to the study of computer science what
writing is to the study of literature. It is a
primary tool for implementing algorithms in
computer science. Fundamental techniques
for software design and implementation will
be covered and these concepts demonstrated
in a programming language like C++.
Additional topics include top-down modular
design, developing general-purpose software
tools, procedural and data abstraction,
algorithms, and an introduction to recursion
and dynamic data structures. The course
consists of three hours of lecture and a one
hour computer laboratory session per week.
(TECH) (Each Semester)

CS 142 Introduction to Computer Science Il
Credits: (3)

This course will further develop and expand
upon the topics introduced in CS 141.
Advanced programming techniques will be
covered, with extensive use of recursion and
dynamic data structures. Abstract data types,
including lists, queues, trees and graphs, will
be studied. Specific emphasis will be given to
tree traversals and binary search trees.
Algorithms for searching and sorting will be
explored along with methods of comparative
analysis. The topics in this course provide an
essential foundation for the further study of
computer science.

Prerequisites: CS 141 or equivalent

(TECH) (Each Semester)

CS 241 Computer Organization

Credits: (3)

An introduction to computer organization
and assembly language programming. Topics
include the functional organization of
computer hardware; data representation,
and computer arithmetic; instruction sets,
addressing modes and low-level 1/0.
Introduces machine and assembly language,
and systems programming techniques in the
programming language C. This course serves
as a foundation for courses on operating
systems, compilers, networks, and computer
artchitecture.

Prerequisites: CS 142 or equivalent

(Spring)

CS 242 Advanced Programming Concepts in
Java

Credits: (3)

This course builds upon the foundation topics
covered in CS 142, and covers concepts and
skills required for real-life, modern
programming. Topics will include basic
object-oriented programming design,
graphical user interfaces (GUIs), exception
handling, multithreading and
synchronization, networking, and
client/server applications. The programming
language Java with its companion OOP/GUI

libraries will be used to illustrate these topics.

This course will emphasize team
programming on a large-scale project with a
realistic deadline.

Prerequisites: C5142 or equivalent.

(Fall)

CS 341 Programming Languages

Credits: (3)

This course examines the major paradigms
underlying modern programming languages.
The course currently focuses on object-
oriented and logic programming. The
rationale of the paradigms is discussed along
with typical programming idioms used with
them. Programming exercises are used to
illustrate concepts--the course does not aim
to make students proficient programmers in
all the languages that will be studied.
Prerequisites: C5142 or equivalent

(Fall)

CS 344 Algorithms and Data Structures
Credits: (3)

The primary goal of this course is to build on
the programming skills gained in CS 141 and
142 to introduce students to more
sophisticated algorithms and data structures
and the notion of algorithm design. The
course also introduces the basic formalism
and concepts used in the analysis of
algorithms. The relative efficiency of the
algorithms studied is estimated by informal
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application of these ideas. The algorithms
and data structures discussed include those
for sorting and searching, pattern matching,
set representation, graph problems, dynamic
programming and others. Programming
exercises based on 'realistic' applications help
students to understand the often difficult
process of reducing a real-world problem to a
standard algorithmic question.

Prerequisites: CS142.

Corequisites: MA211 or MA346.

(Spring)

CS 345 Automata Theory and Formal
Languages

Credits: (3)

This course gives an introduction to formal
languages and their relation to automata.
Topics include deterministic and non-
deterministic finite automata, regular
expressions and languages, closure
properties and decision procedures for
context-free languages, recursive and
recursively enumerable sets, Turing
machines, and decidability. Some aspects of
computational complexity may also be
explored. Prerequisites: CS 142, MA 211 or
MA 346. (Fall)

CS 350 Software Design and Development
Credits: (3)

Working in teams, students will learn tools
and strategies for designing and
implementing medium/large software
projects. Suitable project ideas will be
solicited from the community in order to
match student teams with real users where
possible. Students will learn to elicit
requirements from users and to work in an
effective team. Students will learn and
practice techniques for software testing
including black-box testing, stress testing,
performance testing, code reviews, and code
coverage tools. Students will produce
documentation that is appropriate at various
stages in the software life cycle including for
example, requirements documents, project
plans and user manuals. The work will include
oral presentations and written reports.
Prerequisites: CS344.

(COMM:C2) (Fall)

CS 407-408 Directed Study in Computer
Science

Credits: (1-15)

Prerequisites: consent of the instructor.
(Given when needed)

CS 411-412 Directed Study in Applied
Computer Science

Credits: (1-15)

Prerequisites: consent of the instructor.
(Given when needed)
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CS 442 Computational Complexity

Credits: (3)

The complexity of a computational problem is
the amount of computer resources it
requires. Computational complexity theory
studies the complexity of computational
problems as well as relationships between
different types of resources. This course will
cover both classical and research-related
topics in computational complexity, such as:
complexity measures and complexity classes
for sequential machines and Boolean circuits,
reductions and completeness, hierarchy
theorems, relativization, circuit complexity,
and proof complexity.

Prerequisites: CS345

(Given when needed)

CS 443 Parallel Programming

Credits: (3)

The performance of single microprocessors is
no longer increasing rapidly, and most of the
increase in computing power in the future is
anticipated to come from multiprocessor and
parallel systems. But parallel programming is
much more difficult than writing single-
threaded sequential programs, and this
course will introduce students to the
techniques, design strategies, and
programming interfaces for creating reliable
and efficient parallel programs. Students will
program for clusters of workstations using
the MPI parallel message passing library, and
will write multi-threaded programs for
shared-memory multiprocessors. Students
will learn methods and tools for predicting
and measuring the performance of parallel
algorithms.

CS 444 Operating Systems

Credits: (3)

This course is an introduction to the concepts
of operating systems, their structures and
organization. Major topics include process
management (asynchronous processes,
interprocess communication and
synchronization, multithreading, deadlock
and starvation, scheduling), storage
management (paging/segmentation, virtual
memory, file systems), protection and
security issues, and an introduction to
distributed systems. To demonstrate these
concepts, case studies of operating systems
will be presented, and a programming project
will be an integral part of the course.
Prerequisites: CS 344; and CS241 or EE360 or
EE264

(Spring)

CS 445 Compiler Construction

Credits: (3)

A study of compiler design. Overview of the
compilation process. Formal definition of
syntax, lexical scanning, parsing including LL
and LR grammars, run-time structures,
intermediate code generation, and storage
allocation. Students are expected to develop
a compiler for a substantial subset of a high-
level language using compiler tools such as
lex and a compiler yacc.

Prerequisites: CS344 and CS345

(Spring)

CS 446 Computer Graphics & Geometry
Credits: (3)

This course will teach algorithms and data
structures for representing objects in 2-
dimensional and 3-dimensional space. Many
of the most exciting applications of
computers, such as virtual reality, graphics,
robotics, and geographic information systems
rely upon these algorithms. Algorithms for
finding intersections, finding nearest
neighbors, and projecting 3-dimensional
objects onto a 2-dimensional view will be
included. Additional topics may include
motion planning and route finding. A brief
review of matrices and vectors will be
included.

Prerequisites: CS344 or permission of
instructor.

(Given when needed)

CS 447 Computer Algorithms

Credits: (3)

This course will study and contrast a variety
of computational algorithms and develop
tools for algorithm analysis. Methods and
topics such as dynamic programming, greedy
algorithms, graph algorithms, circuits, parallel
algorithms, matrix and polynomial
algorithms, string matching, and geometrical
algorithms will be explored. The theory of
NP-completeness and methods of managing
NP-complete problems will also be covered.
Prerequisites: CS344, MA211 or MA346
(Fall)

CS 449 Computational Learning

Credits: (3)

Computational learning studies algorithmic
problems for inferring patterns and relations
from data. This course describes the
mathematical foundations of learning and
explores the important connections and
applications to areas such as artificial
intelligence, cryptography, statistics, and
bioinformatics. A list of relevant topics may
include perceptron and online learning,
graphical models and probabilistic inference,
decision tree induction and boosting, analysis
of Boolean functions, sample complexity
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bounds, cryptographic and complexity
hardness, and reinforcement learning. Basic
ideas from computer science and
mathematics are employed to describe the
main ideas and major developments in
computational learning.

Prerequisites: CS344 and CS345, or consent
of the instructor.

(Given when needed)

CS 451 Artificial Intelligence

Credits: (3)

This course is a comprehensive introduction
to core concepts in artificial intelligence and
surveys active research areas. Fundamental
ideas in knowledge representation and
search will be emphasized. Methods for
encoding knowledge will include predicate
logic, production rules, semantic networks,
frames and other schemata. Data-driven and
goal-driven search strategies will be covered,
along with heuristic search algorithms.
Additional topics will be drawn from
knowledge-based systems, reasoning under
uncertainty, planning, natural language
understanding, neural networks and learning.
Throughout the course, students will learn Al
programming techniques and applications
using languages such as LISP or Prolog.
Prerequisites: C5344 (CS250 and CS341
recommended) (Spring)

CS 452 Computer Graphics

Credits: (3)

An introduction to computer graphics.
Graphics hardware, algorithms for generating
and displaying two and three-dimensional
geometric figures, animation, interactive
displays.Programming projects using OpenGL
will be assigned.

Prerequisites: programming experience in
C/C++ family language, basic concepts in
linear algebra and matrices.

(Spring)

CS 453 Mainframe Computing

Credits: (3)

Mainframe computers are used for tasks
requiring high reliability, availability, and
security. Mainframe computing hardware
and software environments are quite
different from UNIX and Linux operating
systems running on commodity server
hardware. This course introduces students to
the IBM Z-system mainframe computer,
multiple mainframe operating systems, and
running Linux on virtual machines on the
mainframe. We take a comparative approach,
learning the features of mainframe hardware
and operating system software, and
comparing them to the Linux OS on x88
hardware, to deepen students understanding
of fundamental OS principles.
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An additional topic of study will be the use of
virtualization in implementation of Linux on
the X-system. Students will learn to use and
administer system and application software
on the mainframe, and will investigate the
workings of various operating systems on the
mainframe.

Prerequisites: CS444 or consent of the
instructor.

(Given when needed)

CS 455 Computer Networks

Credits: (3)

This course covers layered networking
protocols with an emphasis on common
Internet protocols such as TCP, IP, HTTP, and
SMTP. It also covers local area networking,
focusing on link layer standards such as the
IEEE standards for Ethernet and wireless.
Additional topics such as security and
congestion control will also be covered.
EE407 and CS455 are offered each fall as one
course with multiple listings.

Prerequisites: One of course in computer
architecture (EE264, CS241 or IT502 or
equivalent). One course in computer
programming (EE261, CS141 or equivalent.)
Note: IT501 also satisfies the programming
requirement.

(Fall)

CS 456 Cryptography

Credits: (3)

Cryptography is the discipline which studies
the making of 'secret' codes. This course will
examine some of the methods of
cryptography together with many surprising
applications. The language of modern
cryptography is primarily number theory, and
various tools of number theory will be
developed as needed. No background in
number theory or cryptography will be
necessary, but some mathematical
sophistication and familiarity with proofs will
be assumed. Topics will include: one-way
functions, public-key cryptosystems, digital
signatures, probabilistic encryption, primality
testing, interactive proof systems, and
methods of secret sharing.

Prerequisites: MA 211 or MA 346; CS 142 (CS
344 recommended)

(Spring)

CS 457 Computer and Network Security
Credits: (3)

Attacks on networked computer systems are
an increasingly important problem. This
course covers the types of vulnerabilities that
are present in modern computer systems and
the types of malicious software that exploit
these vulnerabilities. It also covers best
practices for preventing, detecting and
responding to such attacks including anti-

virus software, defensive programming
techniques, intrusion detection systems,
honeypots and firewalls.

Prerequisites: A general course in computer
networking such as CS455/555 or EE407/507.
Programming experience to the level of
CS142 or EE361.

(Given when needed)

CS 458 Formal Methods for Program
Verification

Credits: (3)

Formal methods are algorithms and
techniques that actually prove that a program
meets its design criteria, and are the only way
to guarantee that a program works correctly.
As computer software increases in size and
complexity, formal methods are becoming an
essential part of software engineering. This is
especially true of safety critical and life
critical systems, where software errors can
have life threatening consequences. Until
recently, formal methods have had limited
application because they were difficult to
use. This is changing, and they are receiving
greater acceptance from software engineers
in industry and government. This course
introduces students to the basic concepts and
methods of program verification. A variety of
techniques and tools will be covered, and
students will gain experience in applying the
tools to actual programs. After completing
the course, students will have sufficient
expertise to learn new methods as they
become available.

Prerequisites: MA211 or MA346; and CS344
(Spring)

CS 459 Human-Computer Interaction
Credits: (3)

This course provides an introduction to the
field of human-computer interaction (HCl).
This discipline focuses on the design,
evaluation and implementation of interactive
computing systems from a user's point of
view. The course will give a broad overview of
the ideas, techniques, and tools in the
subject, with a systematic approach to
designing visual interfaces and evaluating
their effectiveness. Case studies of existing
interfaces, technologies, and data display
methods will be discussed and critiqued.
Topics include: programming and command
languages; menus and forms graphical user
interfaces, computer-supported
cooporerative work, information search and
visualization; input/output devices; and
display design. A collaborative course project
will explore issues in HCIl and design.
Prerequisites: proficiency in C++, Java or C
(Fall)
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CS 460 Database Systems

Credits: (3)

An introduction to database systems. The
entity-relationship and relational models are
presented and applied to the design of typical
databases. New developments in object-
oriented and multimedia databases are
presented. Emphasis will be placed on
database design for applications in the
context of an existing database management
system such as ORACLE or ACCESS.
Prerequisites: Programming experience in a
high-level language. (Spring)

CS 461 Virtual Environments: Principles and
Applications

Credits: (3)

This course is an introduction to virtual
environments. The purpose is to understand
the technologies, underlying principles,
potential, and current limitations of VR, and
how people respond to immersive
experiences. Topics covered will include VR
technologies (tracking, display, and rendering
hardware), VR software design, and 3D
human-computer interaction. The class will
read and critique papers on current research
and applications of VR in areas such as
medicine & rehabilitation, entertainment &
games design, education & training, and
visualization. Students will gain practical skills
in creating effective virtual environments
with a course project that uses VR authoring
and simulation tools. Prerequisites: C5242 or
EE408 and Junior standing, or permission of
instructor. (Given when needed)

CS 462 Software Development for the Web
Credits: (3)

This course is an introduction to the
development of web applications. After an
overview of web communication protocols
(HTTP), web clients and web servers, the
course focuses on client-side programming
(Javascript, COM), server-side programming
(Java servlets, JSP), XML document
processing, and web service technologies.
HTML and style sheets (CSS) will be covered
as needed. Prerequisites: CS242 or EE408.
(Given when needed)

CS 463 Wireless Networks

Credits: (3)

This course covers fundamental techniques in
design and operation of first, second, and
third generation wireless cellular networks,
including medium access techniques, radio
propagation models, error control
techniques, handoff, power control, common
air protocols (AMPS, 15-95, I1S-136, GSM,
GPRS, EDGE, WCDMA,cdma2000, etc.), radio
resource and network management. As an
example for the future wireless networks,
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WLAN, WiMAX and Ad hock Sensor Networks
are discussed in detail since they are
expected to have a large impact on future
world. This course is intended for senior level
undergraduate or graduate students who
have taken a course in computer networks
Prerequisites: Computer Networks (EE407,
CS455, or equivalent.) (Odd Springs)

CS 464 Computer Game Development
Credits: (3)

This course introduces the students to the
general procedures and requirements of
game design. The course will emphasize
hands-on development of games. Students
will be required to work in groups to design
and implement a computer game, using
publicly available game engines, write good
and detailed documentation, and give
technical presentations. Topics covered
include: game history; game design principles
and processes; game architecture; 2D/3D
graphics and animation; artificial intelligence;
physics simulation; game aesthetics (incl.
artwork, music and sound effects);
documentation; and testing.

Prerequisites: CS242 or EE408.

Corequisites: CS452 or EE465.

(Given when needed)

CS 497 Undergraduate Research |

Credits: (1-3)

Students engage in computer science
research with a faculty member. The topic
will be determined by student interest and
faculty research programs. This course may
be repeated for credit.

Prerequisites: consent of the instructor.
(Given when needed)

CS 498 Undergraduate Research Il
Credits: (1-3)

A continuation of CS 497.

Prerequisites: consent of the instructor.

CS 499 Professional Experience

Credits: (0)

This course records successful completion of
an approved professional experience meeting
the requirements of the Clarkson Common
Experience. Typical activities include
internships and co-ops, directed research,
and suitable semester-long class projects.

Graduate Courses

CS 511 Foundations of Computer Science
Credits: (3)

This course covers a variety of topics
fundamental to Computer Science. Topics will
vary from year to year to accommodate the
background and interests of the participants.
Possible topics include: mathematical

foundations, analysis of algorithms, data
abstraction, elementary data structures and
algorithms such as lists, stacks and sorting,
advanced data structures and algorithms
such as heaps, hashing, dynamic
programming, and graph algorithms, object-
oriented programming, and basic automata
theory.

Prerequisites: programming experience.
(Fall)

CS 541 Introduction to Automata Theory
and Formal Languages

Credits: (3)

This course covers an introduction to formal
languages and their relation to automata.
Topics include: regular languages,
deterministic and nondeterministic finite
automata, closure properties for regular sets,
context free grammars, normal forms,
ambiguity, pushdown automata, a treatment
of closure properties and decision algorithms
for context free languages. Also included are
a treatment of recursive and recursively
enumberable sets, Turing machines,
decidability and undecidability.
Prerequisites: MA211, MA346 or equivalent.
(Fall)

CS 542 Computational Complexity

Credits: (3)

The complexity of a computational problem is
the amount of computer resources it
requires. Computational complexity theory
studies the complexity of computational
problems as well as relationships between
different types of resources. This course will
cover both classical and research-related
topics in computational complexity, such as:
complexity measures and complexity classes
for sequential machines and Boolean circuits,
reductions and completeness, hierarchy
theorems, relativization, circuit complexity,
and proof complexity. Students will be
expected to independently explore some of
the course material.

Prerequisites: CS345 or CS541, or consent of
the instructor. (Given when needed)

CS 543 Parallel Programming

Credits: (3)

The performance of single microprocessors is
no longer increasing rapidly, and most of the
increase in computing power in the future is
anticipated to come from multiprocessor and
parallel systems. But parallel programming is
much more difficult than writing single-
threaded sequential programs, and this
course will introduce students to the
techniques, design strategies, and
programming interfaces for creating reliable
and efficient parallel programs. Students will
program for clusters of workstations using
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the MPI parallel message passing library, and
will write multi-threaded programs for
shared-memory multiprocessors. Students
will learn methods and tools for predicting
and measuring the performance of parallel
algorithms. Students will also read and
discuss research papers on parallel
architectures and algorithms.

CS 544 Operating Systems

Credits: (3)

This course is an introduction to the concepts
of operating systems, their structures and
organization. Major topics include process
management (asynchronous processes,
interprocess communication and
synchronization, multithreading), storage
management (paging/segmentation, virtual
memory, file systems), protection and
security issues, and distributed systems. To
demonstrate these concepts, case studies of
operating systems will be presented, and a
programming project will be an integral part
of the course.

Prerequisites: CS344, EE264 or equivalent, or
consent of the instructor.

(Spring)

CS 545 Compiler Construction |

Credits: (3)

A graduate-level study of compiler design.
Overview of the compilation process. Formal
definition of syntax, lexical scanning, parsing
including LL and LR grammars, run-time
structures, intermediate code generation,
and storage allocation. Students develop a
compiler for a substantial subset of a high-
level language using compiler tools such as
lex and yacc.

Prerequisites: CS344, CS345, or consent of
the instructor.

(Spring)

CS 546 Computer Graphics & Geometry
Credits: (3)

This course will teach algorithms and data
structures for representing objects in 2-
dimensional and 3-dimensional space. Many
of the most exciting applications of
computers, such as virtual reality, graphics,
robotics, and geographic information systems
rely upon these algorithms. Algorithms for
finding intersections, finding nearest
neighbors, and projecting 3-dimensional
objects onto a 2-dimensional view will be
included. Additional topics may include
motion planning and route finding. A brief
review of matrices and vectors will be
included.

Prerequisites: CS341, CS344,or consent of
the instructor.

(Given when needed)
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CS 547 Computer Algorithms

Credits: (3)

This course will study and contrast a variety
of computational algorithms and develop
tools for algorithm analysis. Methods and
topics such as dynamic programming, greedy
algorithms, graph algorithms, circuits, parallel
algorithms, matrix and polynomial
algorithms, string matching, and geometrical
algorithms will be explored. The theory of
NP-completeness and methods of managing
NP-complete problems will also be covered.
Prerequisites: CS344, MA211 or MA346.
(Fall)

CS 549 Computational Learning

Credits: (3)

Computational learning studies algorithmic
problems for inferring patterns and relations
from data. This course describes the
mathematical foundations of learning and
explores the important connections and
applications to areas such as artificial
intelligence, cryptography, statistics, and
bioinformatics. A list of relevant topics may
include perceptron and online learning,
graphical models and probabilistic inference,
decision tree induction and boosting, analysis
of Boolean functions, sample complexity
bounds, cryptographic and complexity
hardness, and reinforcement learning. Basic
ideas from computer science and
mathematics are employed to describe the
main ideas and major developments in
computational learning. Students are
expected to learn and explore recent
research ideas in the area.

Prerequisites or Corequisites: CS541 and
CS547, or consent of the instructor.

(Given when needed)

CS 550 Software Design and Development
Credits: (3)

Working in teams, students will learn tools
and strategies for designing and
implementing medium/large software
projects. Suitable project ideas will be
solicited from the community in order to
match student teams with real users where
possible. Students will learn to elicit
requirements from users and to work in an
effective team. Students will learn and
practice techniques for software testing
including black-box testing, stress testing,
performance testing, code reviews, and code
coverage tools. Students will produce
documentation that is appropriate at various
stages in the software life cycle including for
example, requirements documents, project
plans and user manuals. The work will include
oral presentations and written reports.
Students will be expected to independently
explore some aspects of the course material.

Prerequisites: CS 344, or permission of the
instructor.
(Fall)

CS 551 Artificial Intelligence

Credits: (3)

This course is an introduction to the
computational study of intelligent systems.
Topics include heuristic search, knowledge
representation, automated reasoning,
knowledge-based systems, reasoning under
uncertainty, planning, and intelligent agents.
Additional topics may be drawn from
machine learning, neural networks, computer
vision, and natural language understanding.
Al programming techniques and methods will
also be covered throughout the course.
Prerequisites: C5344 or equivalent or consent
of the instructor.  (Spring)

CS 552 Computer Graphics

Credits: (3)

An introduction to computer graphics.
Graphics hardware, algorithms for generating
and displaying two and three-dimensional
geometric figures, animation, interactive
displays. Programming projects using OpenGL
will be assigned. Students will be expected to
independently explore some aspects of the
course material.

Prerequisites: Programming experience in
C/C++ family language, basic concepts in
linear algebra and matrices.

(Spring)

CS 553 Mainframe Computing

Credits: (3)

Mainframe computers are used for tasks
requiring high reliability, availability, and
security. Mainframe computing hardware
and software environments are quite
different from UNIX and Linux operating
systems running on commodity server
hardware. This course introduces students to
the IBM Z-system mainframe computer,
multiple mainframe operating systems, and
running Linux on virtual machines on the
mainframe. We take a comparative approach,
learning the features of mainframe hardware
and operating system software, and
comparing them to the Linux OS on x88
hardware, to deepen students understanding
of fundamental OS principles.

An additional topic of study will be the use of
virtualization in implementation of Linux on
the X-system. Students will learn to use and
administer system and application software
on the mainframe, and will investigate the
workings of various operating systems on the
mainframe. Students taking CS543 will
research and present reports on aspects of
the course material.

(Given when needed)
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CS 555 Computer Networks

Credits: (3)

This course covers layered protocols, network
architectures, OSI, digital networks, local area
networks, metropolitan networks, wide area
networks, and interconnection of local area
networks and non-uniform networks.
Students will be expected to explore
independently advanced aspects of the
subject area.

Prerequisites: One of course in computer
architecture (EE264, CS241 or IT502 or
equivalent). One course in computer
programming (EE261, CS141 or equivalent.)
Note: IT501 also satisfies the programming
requirement.

(Fall)

CS 556 Cryptography

Credits: (3)

Cryptography is the discipline which studies
the making of'secret' codes. This course will
examine some of the methods of
cryptography together with many surprising
applications. The language of modern
cryptography is primarily number theory, and
various tools of number theory will be
developed as needed. No background in
number theory or cryptograaphy will be
necessary, but some mathematical
sophistication and familiarity with proofs will
be assumed. Topics will include: one-way
functions, public-key cryptosystems, digital
signatures, probabilistic encryption, primality
testing, interactive proof systems, and
methods of secret sharing.

Prerequisites: MA211, MA346, or equivalent.
(Spring)

CS 557 Computer and Network Security
Credits: (3)

Attacks on networked computer systems are
an increasingly important problem. This
course covers the types of vulnerabilities that
are present in modern computer systems and
the types of malicious software that exploit
these vulnerabilities. It also covers best
practices for preventing, detecting and
responding to such attacks including anti-
virus software, defensive programming
techniques, intrusion detection systems,
honeypots and firewalls.

Prerequisites: A general course in computer
networking such as CS455/555 or EE407/507.
Programming experience to the level of
CS142 or EE361.

(Given when needed)
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CS 558 Formal Methods for Program
Verification

Credits: (3)

Formal methods are algorithms and
techniques that actually prove that a program
meets its design criteria, and are the only way
to guarantee that a program works correctly.
As computer software increases in size and
complexity, formal methods are becoming an
essential part of software engineering. This is
especially true of safety critical and life
critical systems, where software errors can
have life threatening consequences. Until
recently, formal methods have had limited
application because they were difficult to
use. This is changing, and they are receiving
greater acceptance from software engineers
in industry and government. This course
introduces students to the basic concepts and
methods of program verification. A variety of
techniques and tools will be covered, and
students will gain experience in applying the
tools to actual programs. After completing
the course, students will have sufficient
expertise to learn new methods as they
become available.

Prerequisites: MA211 or MA346, CS344.
(Spring)

CS 559 Human-Computer Interaction
Credits: (3)

This course provides an introduction to the
field of human-computer interaction (HCl).
This discipline focuses on the design,
evaluation and implementation of interactive
computing systems from a user's point of
view. The course will give a broad overview of
the ideas, techniques, and tools in the
subject, with a systematic approach to
designing visual interfaces and evaluating
their effectiveness. Case studies of existing
interfaces, technologies, and data display
methods will be discussed and critiqued.
Topics include: programming and command
languages; menus and forms graphical user
interfaces, computer-supported
cooporerative work, information search and
visualization; input/output devices; and
display design. A collaborative course project
will explore issues in HCIl and design.
Prerequisites: proficiency in C++, Java or C.
(Fall)

CS 560 Database Systems

Credits: (3)

An introduction to database systems. The
entity-relationship and relational models are
presented and applied to the design of typical
databases. New developments in object-
oriented and mutimedia databases are
presented. Emphasis will be placed on
database design for applications in the
context of an existing database management

system such as ORACLE or ACCESS.
Substantial independent investigation of
advanced topics will be required.
Prerequisites: programming experience in a
high level language.

(Spring)

CS 561 Virtual Environments: Principles and
Applications

Credits: (3)

This course is an introduction to virtual
environments. The purpose is to understand
the technologies, underlying principles,
potential, and current limitations of VR, and
how people respond to immersive
experiences. Topics covered will include VR
technologies (tracking, display, and rendering
hardware), VR software design, and 3D
human-computer interaction. The class will
read and critique papers on current research
and applications of VR in areas such as
medicine & rehabilitation, entertainment &
games design, education & training, and
visualization. Students will gain practical skills
in creating effective virtual environments
with a course project that uses VR authoring
and simulation tools.

Prerequisites: Object-oriented programming
experience, or permission of instructor.
(Given when needed)

CS 562 Software Development for the Web
Credits: (3)

This course is an introduction to the
development of web applications. After an
overview of web communication protocols
(HTTP), web clients and web servers, the
course focuses on client-side programming
(Javascript, COM), server-side programming
(Java servlets, JSP), XML document
processing, and web service technologies.
HTML and style sheets (CSS) will be covered
as needed. Students will be expected to
independently investigate some aspects of
the course material.

Prerequisites: CS242 or EE408 or consent of
the instructor.

(Given when needed)

CS 563 Wireless Networks

Credits: (3)

This course covers fundamental techniques in
design and operation of first, second, and
third generation wireless cellular networks,
including medium access techniques, radio
propagation models, error control
techniques, handoff, power control, common
air protocols (AMPS, IS-95, 1S-136, GSM,
GPRS, EDGE, WCDMA,cdma2000, etc.), radio
resource and network management. As an
example for the future wireless networks,
WLAN, WiMAX and Ad hock Sensor Networks
are discussed in detail since they are
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expected to have a large impact on future
world. This course is intended for senior level
undergraduate or graduate students who
have taken a course in computer networks.
Prerequisites: Computer Networks (EE407,
CS455, or equivalent.)

(Odd Springs)

CS 564 Computer Game Development
Credits: (3)

This course introduces the students to the
general procedures and requirements of
game design. The course will emphasize
hands-on development of games. Students
will be required to work in groups to design
and implement a computer game, using
publicly available game engines, write good
and detailed documentation, and give
technical presentations. Topics covered
include: game history; game design principles
and processes; game architectures; 2D/3D
graphics and animation; artificial intelligence;
physics stimulations; game aesthetics 9incl.
artwork, music and sound effects);
documentation; and testing. Students
enrolled in CS564 are expected to form
groups mixed with students enrolled in CS464
and assume a leadership role, as well as
complete all assignments (including
assignments labeled as “optional” for CS464
students).

Prerequisites: C5242 or EE408 or consent of
the instructor.

Corequisites: CS452 or consent from the
instructor.

(Given when needed)

CS 607-608 Topics in Computer Science
Credits: (1-15)
(Given when needed)

CS 634 Thesis

Credits: (1-15)

MS in Computer Science.
(Given when needed)

CS 643 Parallel Computation

Credits: (3)

Students will learn to write parallel programs
using the MPI parallel library. Students will
study various theoretical models of parallel
computation, and analyze the performance of
fundamental parallel algorithms using these
models. Papers from current parallel
computing research will be read and
presented by students.

Prerequisites: CS447 or CS547 or permission
of instructor.

(Given when needed)
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CS 644 Current Issues in Operating Systems
Research

Credits: (3)

In this course we will read both classic and
current publications of operating systems
research. Students will gain experience
reading and critiquing research papers. Class
times will be devoted to discussing the
papers and possible extensions of the work.
Projects may consist of a small piece of
research.

Prerequisites: CS444 or consent of the
instructor.

(Fall)

CS 647 Advanced Algorithms
Credits: (3)

CS 648 Satisfiability Testing

Credits: (3)

The propositional satisfiability problem (SAT)
is to determine if a given propositional
formula can be made true by assigning values
to its Boolean variables. It is a fundamental
problem of great theoretical and practical
importance. This course will cover recent
advances in the development of efficient SAT
solvers. Students will gain experience reading
research papers. A small research project and
presentation may be required.

Prerequisites: CS344 or consent of the
instructor.

(Given when needed)

CS 652 Computer Vision

Credits: (3)

This course will cover both classical and
recent progress in the field of computer
vision, both on the theory and practice.
Material covered will be from both the
textbook and relevant research papers in the
area. After taking this course, students will
achieve the necessary knowledge to solve
various practical computer-vision problems
and build a solid background for further
computer-vision research. Topics covered
include: Early vision on one and multiple
images (linear filters, edge detection,
stereopsis), mid-level vision (segmentation,
object tracking), high-level vision (model-
based vision, graph-based image
segmentation) and applications (medical
image analysis, image-based rendering).
Prerequisites: C5344 and MA339 (or
equivalent, with consent from the instructor)
(Given when needed)

CS 653 Automated Reasoning

Credits: (3)

This course will cover advanced topics in
Automated Reasoning research. Students will
gain experience reading and discussing
research papers. Students will be expected to

conduct research-related work in Automated
Reasoning.

Prerequisites: CS541 and CS547, or consent
of the instructor.

(Given when needed)

CS 654 Current Issues in Computer
Networking Research

Credits: (3)

In this course we will read both classic and
current publications of networking research.
Students will gain experience reading and
critiquing research papers. Class times will be
devoted to discussing the papers and possible
extensions of the work. Projects will consist
of a small piece of research.

Prerequisites: C5454/554 or consent of the
instructor.

(Given when needed)

CS 656 Advanced Topics in Cryptography
Credits: (3)

The objective of this course is to explore
current and advanced topics in modern
cryptography. The course is organized around
a collection of research articles in
cryptography. Students will acquire
experience in reading, analyzing, and
presenting research articles relevant to
cryptography. A small research project will be
an integral part of the course, where each
student is expected to clarify, expand, or
improve some of the articles discussed.
Prerequisites: CS456 or consent of the
instructor.

(Given when needed)

CS 657 Advanced Topics in Computer
Security

Credits: (3)

This course will cover advanced topics in
computer security research. Students will
gain experience reading and discussing
research papers. Students will be expected to
conduct research-related work in computer
security.

(Given when needed)

CS 658 Current Issues in Program Analysis
and Verification Research

Credits: (3)

In this course we will read both classic and
current publications of program analysis and
verification research. Students will gain
experience reading and critiquing research
papers. Class time will be devoted to
discussing the papers and possible extensions
of the work. Projects will consist of a small
piece of research.

Prerequisites: C5458/558 or consent of the
instructor.
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CS 659 Systems Biology

Credits: (3)

The second half of the previous century
witnessed an explosive growth in our
knowledge of living systems at all levels, from
the inner workings of cells to the dynamics of
ecosystems. This has resulted in an
overwhelming amount of data on the
detailed operation of the components of
these systems, but very little information
about how these components work together
as a whole. Many biologists believe that the
next major challenge to biology is to develop
a science that will provide this understanding.
The potential benefits would include better
methods for drug discovery and management
of natural resources. The computer is an
indispensable tool in this effort. This course
will study classic papers that foreshadowed
systems biology and contemporary papers on
computer modelling of biochemical networks
and populations of organisms. We will also
experiment with simulation software.
Students will be expected to participate in
discussions of the papers and the software,
and to write a report on some aspect of
applied or theoretical systems biology.
Prerequisites: CS345 or consent of the
instructor.

(Given when needed)

CS 707-708 Seminar in Computer Science
Credits: (1-15)
(Given when needed)

CS 611-612 Topics in Applied Computer
Science

Credits: (1-15)

(Given when needed)

DIGITAL ARTS & SCIENCE
Undergraduate Courses

DA 1 (3, 5...) Digital Arts Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

DA 2 (4, 6...) Digital Arts Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.This course may
be used to satisfy a Common Experience
Requirement. (Transfer credit only)
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DA 100 Introduction to Digital Art

Credits: (3)

This studio course introduces fundamental
concepts of the digital arts while exposing
students to a variety of software, hardware
and application directions. It provides an
overview of different concentrations students
will have the option to focus on in advanced
courses of the major. It also demonstrates
the importance of the multidisciplinary
education within the DA&S curriculum. Some
of the topics covered include 2D Graphics, 3D
Modeling, Animation, Video Editing,
Algorithmic and Generative Art, Interactive
Audio/Visual, and Virtual Reality.
Prerequisites: DA&S Majors or permission of
the Comm & Media department

(KA:1A) (COMM:C1) (Spring)

DA 110 Drawing

Credits: (3)

This perceptually based studio course serves
as one of the foundations for the DA&S
major.Students will learn the importance of
line, value, perspective, and human anatomy
through the use of media such as graphite,
charcoal, and ink.The translation of the 3D
world to the 2D world through drawing will
be emphasized.

Prerequisites: DA&S Majors or permission of
the Comm & Media department

(KA:IA) (COMM:C1) (Fall)

DA 120 Elements of Design

Credits: (3)

In this traditional studio art course, the
foundations of visual design will be studied,
particularly in the fields of color theory and
two and three dimensional design. Students
create projects with a strong focus on basic
elements such as: line, shape, texture, value,
color, composition, plane, volume, and space.
Other concepts, such as form vs. function and
conceptual vs. perceptual creativity will also
be studied. Prerequisites: DA&S Majors or
permission of the Comm & Media
department. (KA:IA) (COMM:C1) (Fall)

DA 200 3D Digital Design

Credits: (3)

This studio course introduces 3D surface &
polygonal modeling through the use of the
computer.This course will demonstrate the
importance 3D modeling has in product
design, digital imagery, and animation.
Prerequisites: DA100, DA110, and either
DA120 or COMM221 (or permission of the
Comm & Media department)

(KA:IA) (Fall)

DA 225 Digital Painting and lllustration
Credits: (3)

This studio course teaches painting and
illustration through the use of digital tools
such as the computer and pen tablet.
Building on the student's previous knowledge
of color theory, drawing, and design, this
course will introduce a raster-based media
that facilitates the digital creation of concept
art, comics, paintings, and 3D textures.
Prerequisites: DA100, DA110, and either
DA120 or COMM221 (or permission of the
Comm & Media department)

(Each Semester)

DA 250 Interactive & Algorithmic Art
Credits: (3)

In this course, students will be introduced to
artistic expressions unique to digital art. They
will experiment with creating forms, motions,
and interactions through the design of
algorithms and the manipulation of math
functions. They will learn to conceive and
design art works as a dynamic process and as
an inseparable combination of audience
participation and its visual manifestation.
Prerequisites: DA&S majors and CS141, or
permission of the Comm & Media
department

(Fall)

DA 300 3D Imagery & Animation

Credits: (3)

An advanced studio course in which students
apply their 3D modeling knowledge to
camera and object animations.Students will
explore advanced procedures while
incorporating their experience with digital
video and sound editing into each
project.Projects will include both digital still
imagery and 3D animation shorts.
Prerequisites: DA200 or permission of the
Comm & Media department

(Spring)

DA 310 Digital Object Design

Credits: (3)

An advanced studio course in which students
develop their 3D modeling knowledge
further, through real world applications.Using
surface modeling, students will design
products with the industrial design industry in
mind.Projects will result in printed poster
presentations and objects created with
equipment specializing in procedures such as
rapid prototyping and computer numerical
control machining.

Prerequisites: DA200 or permission of the
Comm & Media department

(TECH) (Fall)
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DA 350 Interactive Audio/Visual

Credits: (3)

This course exposes students to the latest
concepts and techniques in creating
interactive art works using video, audio and
graphical materials. Some of the topics
introduced are real-time video processing,
real-time 3D, audio/visual content triggered
by sensor and other physical input, and the
interaction between video and audio. This is a
project-oriented course. Throughout the
semester students will develop collaborative
projects in the format of installation,
interactive performance, and other
experimental or interdisciplinary art forms.
Prerequisites: Consent of the instructor.
(Spring)

DA 391-395 Special Topics in Digital Arts &
Sciences

Credits: (3)

In DA&S Special Topics courses, students
study topics not otherwise available in formal
courses under the supervision of a faculty
member. The specific topic and the course
description for a special topics course are
listed when it is offered. These courses reflect
ongoing developments in digital art media
and practice, which often are related to the
particular faculty member's research
interests. These courses are intended
primarily for advanced students who wish to
pursue special interests in the field.
Prerequisites: Consent of the instructor.
(Given when needed)

DA 400-410 Directed & Collaborative Study
Credits: (3)

A studio course available to advanced
students wishing to pursue further research
in a specific area of interest.Meeting at the
same time as DA300, this course provides an
opportunity for collaboration & directed
research in the specified area.This optional
course gives the student a chance to expand
their portfolio in preparation for a career in
the digital arts.

Prerequisites: A 300-level DA course, DA&S
major, and permission of the Comm & Media
department

(Each Semester)

DA 420-421 Digital Arts Independent Study
Credits: (3)

Designed primarily for a student who wishes
to pursue special interests in Digital Arts for
one or more semesters, this series of courses
allows individual students to define
independent study projects.

Prerequisites: One course in Digital Arts and
permission of the Comm & Media
department
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DA 450 Directed & Collaborative Study
Credits: (3)

This is a studio course for advanced students
interested in further developing their skills
and creative thinking in interactive
audio/visual art works. As an advanced
course it emphasizes literature review,
discussion and research on related topics and
the development of high quality projects that
can be included into students’ portfolios.
Prerequisites: DA350, or permission of the
Comm & Media department

(Spring)

DA 470 Motion Capture Production
Credits: (3)

This course introduces the use of motion
capture in animation, game and experimental
art; teaches the pipeline of motion capture
production from lab setup, data capture, to
animation creation using software such as
Motion Builder and Maya.

Prerequisites: DA300, or permission of the
Comm & Media department

(Given when needed)

DA 490 Undergraduate Teaching
Assistantship in Digital Arts & Science
Credits: (1-3)

Students assist a faculty member in teaching
a Digital Arts & Science course. Students
engage in substantial pedagogical work
beyond mastery of the target course
material. Such activities might include
mentoring students in course work, leading
class discussions or demonstrations,
designing or assessing course modules.
Prerequisites: the student will have already
taken the course in a previous semester or
receive consent from the instructor.

(Given when needed)

DA 491 Professional Practice

Credits: (3)

This is the first semester in the advanced
studio sequence in which the DA&S major
applies the knowledge and skills developed in
the program to design a visual portfolio
under the directed study of a specific faculty
member. Each student should choose the
proper section which correlates with the
faculty member who they wish to work with
for the semester.

Prerequisites: 300 Level DA course,
COMM341, & DA&S Major, or permission of
the Comm & Media department
(COMM:C2) (Fall)

DA 492 Senior Studies

Credits: (3)

The capstone of the advanced studio
sequence in which DA&S seniors integrate
the knowledge and skills developed in the

program to complete their portfolios by
working independently on a large-scale
project. Each student should choose the
proper section which correlates with the
faculty member who they wish to work with
for the semester.

Prerequisites: DA491 and Senior standing in
DA&S

(COMM:C1) (Spring)

ENGLISH FOR ACADEMIC

PURPOSES
Undergraduate Courses

EAP 1 (3, 5...) EAP Elective

Credits: (2-4)

[Formerly ESL 1] A college level English for
Academic Purposes, English as a Second
Language, or English for Specific Purposes
course for which there is no comparable
Clarkson course.

(Transfer credit only)

EAP 250 Academic Writing for
Undergraduates |

Credits: (3)

[Formerly ESL250] This course, designed for
non-native speakers of English at a low-
advanced level of proficiency in written
English, focuses on reading and writing for
the academic context.Students read material
from a variety of fields and develop their
writing skills in definition, description,
comparison and contrast, and analysis.The
course also includes vocabulary-building
techniques and a review of grammatical
structures needed for effective writing.
Prerequisites: Placement test.

(Fall)

EAP 350 Academic Writing for
Undergraduates Il

Credits: (3)

[Formerly ESL350]This course integrates
academic reading, writing, and critical
thinking for non-native speakers of English
who are at an advanced level of proficiency in
written English.Students read short academic
articles on various topics by a variety of
authors, discuss and evaluate ideas, and write
a number of analytical and argumentative
papers, including a documented paper based
on outside sources.Attention is given to key
academic writing skills, e.g., summary,
paraphrase, use of citations, and effective
support of ideas.

Prerequisites: Placement test or grade of C or
better in EAP250.

(Given when needed)
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EAP 354 Academic Writing Seminar for
Undergraduates Ill

Credits: (2)

[Formerly ESL354] This writing seminar will
provide high advanced non-native speakers
of English with tools and teacher feedback to
shape their writing skills for university level
writing requirements. This seminar will focus
primarily on the American cultural
expectations/conventional structures for
successful academic writing courses; students
will enhance their tone, form, and structure
of texts.

Prerequisites: Placement test or permission
of the instructor

(COMM:C1) (Each Semester)

Graduate Courses

EAP 550 Academic Writing for Graduates |
Credits: (3)

[Formerly ESL550] This course, designed for
non-native speakers of English at a low-
advanced level of proficiency in written
English, focuses on reading and writing for
the academic context.Students read material
from a variety of fields and develop their
writing skills in definition, description,
comparison and contrast, and analysis.The
course also includes vocabulary-building
techniques and a review of grammatical
structures needed for effective writing.
Prerequisites: placement test.

(Fall)

EAP 552 Academic Writing for Graduates Il
Credits: (3)

[Formerly ESL552] This course integrates
academic reading, writing, and critical
thinking for non-native speakers of English
who are at an advanced level of proficiency in
written English.Students read short academic
articles on various topics by a variety of
authors, discuss and evaluate ideas, and write
a number of analytical and argumentative
papers, including a documented paper based
on outside sources.Attention is given to key
academic writing skills, e.g., summary,
paraphrase, use of citations, and effective
support of ideas.

Prerequisites: Placement test, or satisfactory
completion of EAP550

(Spring)



Clarkson University

EAP 554 Academic Writing Seminar for
Graduates Il

Credits: (2)

[Formerly ESL554] This writing seminar will
provide high advanced non-native speakers
of English with tools and teacher feedback to
shape their writing skills for university level
writing requirements. This seminar will focus
primarily on the American cultural
expectations/conventional structures for
successful academic writing courses; students
will enhance their tone, form, and structure
of texts.

Prerequisites: Placement test or permission
of the instructor

(Spring)

EAP 555 Academic Spoken Communication
Skills for TAs and other International
Graduate Students

Credits: (3)

[Formerly ESL555] This course is intended for
international TAs and other international
graduate students who need to improve their
spoken English skills in order to interact
effectively with students and faculty.The
course focuses on development of effective
communication skills (including appropriate
grammar and vocabulary) for various
academic purposes (e.g., leading discussions,
making presentations, answering
questions).As a group and individually,
students also work on pronunciation,
intonation patterns, and other features of
fluent American English.

(Fall)

ECONOMICS

Undergraduate Courses

EC1 (3, 5...) Economics Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

EC 2 (4, 6...) Economics Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

EC 150 Principles of Microeconomics
Credits: (3)

(May be used with EC 151 to satisfy a CUSB
M.B.A. or M.S. foundation requirement.) An
introduction to microeconomics covering the
role of the price system in and public policies
toward the allocation of resources and the
distribution of income. Included are the basic
concepts of industry, supply and demand,
technological change, private and social

costs, market structures, analysis of firm
behavior, household behavior and the gains
from international trade.Students will be
expected to use personal computers.

Not open to Chemical, Civil, or Environmental
Engineering majors.

Requisite: Students may not be granted
credit for EC150 as well as EC350.

(KA:EC) (Fall & Summer)

EC 151 Principles of Macroeconomics
Credits: (3)

(May be used with EC 150 or EC 350 to satisfy
a CUSB (Clarkson School of Business) M.B.A.
or M.S.foundation requirement.) An
introduction to macroeconomics including
the analysis of national income
determination, monetary and fiscal policy,
aggregate economic growth and international
economics. Price stability, balance of
international payments and economic growth
and development will also be examined.
Students will be expected to use personal
computers and prerequisite software.

(KA:EC) (Spring & Summer)

EC 200 Engineering Economics

Credits: (1)

A course to supplement EC150 for those
students who are required to complete
EC350 or its equivalent. The course will cover
the topic of engineering economic analysis
and provides preparation for the
Fundametnals of Engineering Exam and the
Professional Engineering Exam. Requisite:
The course will only be offered to those
students who have completed EC150.
Prerequisites: EC150.

EC 311 Introduction to Econometrics
Credits: (3)

Introduction to econometric techniques and
statistical procedures required in analysis of
economic problems. The course focuses on
problems in estimation and inference of
linear regression models. Topics include
estimation and hypothesis testing using
simple and multiple linear regression models
under classical assumptions, binary variables,
estimation and inference when the classical
assumptions are violated, and basic time
series analysis. This course requires the use
of computers.

Prerequisites: MA101 or equivalent and
STAT282 or equivalent.

(Each Semester)

EC 350 Economic Principles and Engineering
Economics

Credits: (3)

Entry to EC350 is limited to Engineering
majors and Engineering and Management
majors. An introduction to microeconomic
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concepts in a market type economy. Some of
the issues covered are the role of supply,
demand, market price determination,
consumer behavior, production theory and
cost, and market structure. An introduction
to macroeconomic concepts including the
analysis of national income determination,
monetary and fiscal policy, aggregate
economic growth, international economics
and inflation. This course also includes a
segment on engineering economic analysis.
Engineering students should take this course
rather than EC150 and EC151 because it
provides preparation for the Professional
Engineering exam.

Prerequisites: Sophomore Standing, and
Engineering or Engineering and Management
majors only.

Requisite: Students may not be granted
credit for EC/EM350 as well as EC150.
(KA:EC) (Each Semester)

EC 356 Money, Banking and Monetary
Policy

Credits: (3)

A study of the monetary system and its role
in economic activity. It includes an
examination of the function of the money
market and monetary policies. Some of the
leading historical and contemporary
monetary theories relating to both domestic
and international economies will be
examined.

Prerequisites: one economics course.
(Spring)

EC 357 Intermediate Microeconomics
Credits: (3)

The study of how producers and consumers,
acting through the market, determine the
prices and outputs of goods and the
allocation and income of productive
resources. Empirical materials are used, and
emphasis is placed on the uses and
limitations of economic reasoning.
Prerequisites: EC/EM150 or EC350.

(Fall)

EC 360 Environmental Economics

Credits: (3)

Economic analysis of problems caused by the
impact of economic activities of society on
the environment, and of the public and
private policies that could be used for
environmental improvement.

Prerequisites: EC/EM150 or EC350.
(KA:UNIV/IG/EC) (COMM:C2) (Spring)
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EC 364 Structure of American Industry and
Antitrust

Credits: (3)

An appraisal of competition as a regulator for
the structure and operation of American
industry, and of antitrust and other laws that
influence business performance in general.
Prerequisites: EC150 and SB284 or MG284,
MA/STAT282, MA/STAT382, or MA/STAT383.
(Even Springs)

EC 367 International Economics

Credits: (3)

A survey of current theory and practice of
international trade and finance.Topics
covered include international trade theory,
tariffs and quotas, international commodity
agreements, balance of payments, foreign
exchange markets, adjustment mechanisms
and the international monetary system.
Attention is given to the role of multinational
corporations in the international economy.
Prerequisites: at least one economics course.
(Even Springs)

EC 370 Economics of Innovation

Credits: (3)

This course is designed to introduce students
to microeconomic concepts relating to
innovation, learning, technology adoption,
and intellectual property protection. Various
economic models of innovation are
addressed. Topics include: incentives to
innovate, market effects of innovation, and
models of firm behavior and investment in
innovation under conditions of uncertainty,
and the importance of network
effects/externalities and standardization in
technology adoption. Throughout the course,
students will be exposed both to economic
theory as well as existing real-world case
studies.

Prerequisites: Sophomore Standing and
EC150.

(Given when needed)

EC 380 Labor Economics

Credits: (3)

This course is designed to give students an
understanding of the forces that influence
behavior in the labor market. With this
understanding, specific topics of interest to
labor economist can be studied. Such topics
can include the effects of minimum wages on
employment, rising wage inequality, labor
market discrimination, unemployment, and
labor unions.

Prerequisites: EC150 or EC350.

(Fall)

EC 384 Game Theory and Economic Strategy
Credits: (3)

This course is designed to introduce students
to the various rudimentary elements of game
theory with the goal of providing the student
with the tools and the ability to enhance their
capabilities for strategic thinking.
Applications are drawn from a wide variety of
areas such as business, politics, international
relations, and biology. Cases can incorporate
entry and deterrence strategies, advertising,
pricing and product quality, auctions, issues
of technology standards, and problems of
compatibility. The course will include the
main elements of games and their structure,
decision analysis, solution concepts,
uncertainty and information, cooperation,
and bargaining.

Prerequisites: EC/EM150 or EC350.

(Spring)

EC 451 Industrial & Supply Chain Economics
Credits: (3)

This course studies the economics of
industrial organization within the framework
of supply chain management. Models of
industry structures are covered along with
the study of business clusters and networks.
Material includes horizontal and vertical
integration, transaction costs and
outsourcing, incentive contracting, product
differentiation, and pricing strategies. Topics
are illustrated through selected industry case
studies.

Prerequisites: EC150 or EC350 and MA181 or
MA131.

(Given when needed)

EC 468 Financial Markets and Institutions
Credits: (3)

Emphasis is placed on understanding the
basics of managing financial institutions, such
as banks, the flow of funds, markets, and
regulatory agencies that affect the
institutions. The course addresses risk
management, term structure of interest
rates, international and domestic market
operations and policy questions about
financial markets and related topics.
Prerequisites: FN361.

(Fall)

EC 487 Special Projects in Economics
Credits: (1-6)

An investigation of a problem undertaken by
the student which is acceptable to and under
the guidance of the faculty member and
chairperson.

Prerequisites: permission of the Department
of Economics Chair and the faculty member
involved.

(Each Semester)
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EC 492 Undergraduate Seminar in
Economics

Credits: (3)

Selected topics of special interest or
contemporary issues in the field of economics
will be selected to meet the mutual interest
and need of students and faculty. Students
should consult with the faculty member
offering the course to determine the
particular focus of the course for the
semester. A course description will be
provided to the Office of the Registrar for the
purposed of publication for each semester
that the course will be offered.
Prerequisites: EC150 or EC350

(Given when needed)

Graduate Courses

EC 604 Applied Economics (MBA Module)
Credits: (2)

A graduate course in applied economics.An
investigation of economic concepts and
models likely to be useful for managers
involved in financial, economic and strategic
decision-making at various
levels.Quantitative techniques and selected
econometric procedures are emphasized.This
course is designed for MBA students and
meets five hours per week for five weeks.
Prerequisites: completion of all CUSB MBA
foundation requirements and admission to
the MBA program.

(Fall)

EC 605 Managerial Economics

Credits: (3)

Distance MBA students only, or by permission
of the Program Director

This is an advanced and applied course in
managerial economics, with introductory
material in microeconomic principles. The
course starts with selected principles topics
such as demand and supply analysis, market
equilibrium, household behavior, production
and costs, and firm behavior. We then move
on to more sophisticated theories of
consumption and production such as demand
elasticity measures, profit maximization and
sensitivity analysis, price discrimination,
demand estimation and forecasting, theories
of risk and uncertainty, market structures,
and game theory. Students participate in
economics games and experiments
throughout the course, and examples drawn
from the business and financial worlds are
used to illustrate the key concepts.

Course reserved for Distance MBA students
only, or by permission of the Program
Director

(Given when needed)
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EC 651 Industrial Organization in the Supply
Chain

Credits: (3)

This is an industrial organization course that
focuses on the strategic interactions within
the supply chain under various market
conditions. Models of industry structures are
explored along with the discussion of
business clusters and networks. Topics
include horizontal and vertical integration,
outsourcing, contract negotiations and
incentives, logistics issues, capacity
constraints, pricing strategies and network
issues all from the perspective of the supply
chain. Students apply the models covered in
class through several case studies to evolve in
the art of strategic thinking.

(Given when needed)

EC 660 Environmental Economics

Credits: (3)

This course considers environmental
problems from an economic perspective.
Topics include the theoretical foundations of
environmental economics, measuring the
costs and benefits of environmental policies,
environmental policy issues, and special
topics including risk and uncertainty in
environmental regulation, sustainable
development, and issues in natural resource
damage assessment.

Prerequisites: EC150 or EC350 or EC151 or
equivalent.

(Spring)

EC 675 Personnel Economics

Credits: (3)

Economic analysis of human resource issues
within business organizations. Topics include,
but are not limited to recruitment and hiring,
turnover, downsizing, incentives,
compensation, productivity, teamwork,
worker empowerment, and evaluation.
(Spring)

EC 687 Special Projects in Economics
Credits: (1-6)

An investigation of a problem undertaken by
the student which is acceptable to and under
the guidance of the faculty member and
chairperson. The course provides an
opportunity for the student to investigate
and analyze a problem area of economics in
depth on an independent study basis.
Prerequisites: permission of the Department
of Economics Chair, and the faculty member
involved.

(Each Semester)

ELECTRICAL AND COMPUTER

ENGINEERING
Undergraduate Courses

EE 1 (3, 5...) Electrical and Computer
Engineering Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

EE 2 (4, 6...) ECE Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.

(Transfer credit only)

EE 211 ECE Laboratory |

Credits: (3)

An introductory course that presents the
fundamentals of electrical instrumentation
while developing laboratory skills.
Experiments explore basic electrical
properties of analog and digital circuits. The
development of sound techniques for circuit
construction and troubleshooting are
emphasized, as is the role of the computer in
a laboratory environment. Use of CAD/CAE
tools such as Pspice and LabView is
integrated into the course. Lab safety and the
documentation and reporting of laboratory
results are covered.

Corequisites: EE221 and EE264.

(COMM:C1) (Spring)

EE 221 Linear Circuits

Credits: (3)

Steady state response of linear circuits to
both sinusoidal and periodic inputs. AC
steady-state power. Magnetically coupled
circuits. Network functions, transfer
functions, gain and phase shift.Bode
plots.Fourier series.Laplace transform.The
relationship between the time and frequency
domain solutions. Prerequisites: ES250.
(Each Semester)

EE 261 Introduction to Programming and
Software Design

Credits: (3)

A first course in programming and software
design.Assumes no prior programming
experience.The focus is upon the design of
well-structured programs using problems
selected from engineering applications.
Topics include: fundamentals of software
engineering design; elements of modern C-
family programming language (such as Java,
C, or C++); object oriented programming; the
specification, design and implementation of
numerical algorithms.

(Fall)
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EE 264 Introduction to Digital Design
Credits: (3)

An introductory course covering the
fundamentals of computer system
hardware.Topics include data representation
using number systems and codes, Boolean
algebra and logic, digital logic devices,
combinational and sequential circuits,
arithmetic logic units and simple processor
organization including registers, memory,
addressing and processing of machine
instructions.

(COMM:C1) (Spring)

EE 268 Machine Intelligence or Stupidity:
What Computers Can and Cannot Do.
Credits: (3)

Each year computers are faster and more
powerful than previously. But are we closer
to producing intelligent machines? This
course will conduct a critical examination of
two opposing perspectives: the view that
computers will eventually surpass human
intellect, and the view that there are
fundamental limitations that prevent truly
intelligent machines. As part of this
examination we will study some of the major
achievements in the development of
computer technology and assess both the
benefits and harm to society. In order to
develop a real understanding of design
process behind these developments, students
will use computer based tools to develop
example application products. No
programming background is required.
(KA:STS) (TECH) (Spring)

EE 291 Special Project in Electrical and
Computer Engineering

Credits: (1-3)

Students are involved, individually or working
in groups on a special project under the
direction of a faculty member. Topics are
ordinarily suggested by the faculty member.
These projects are limited in scope, ordinarily
not requiring a degree of expertise beyond
the sophomore year. Not to be used as a
professional elective in the Electrical
Engineering program or in the Computer
Engineering program.

Prerequisites: consent of the department
chair.

(Each Semester)

EE 301 ECE Professional Elective

Credits: (2-4)

A college level course for which there is no
comparable Clarkson course.Used for transfer
credit only.This course may be used to satisfy
a Professional Elective.
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MS 331 Adaptive Tactical Leadership
Credits: (3)

Challenges cadets to study, practice, and
evaluate adaptive leadership skills as they are
presented with challenging scenarios related
to squad tactical operations. Cadets receive
systematic and specific feedback on their
leadership attributes and actions. Based on
such feedback, as well as their own self-
evaluations, cadets continue to develop their
leadership and critical thinking abilities. The
focus is developing cadets tactical leadership
abilities to enable them to succeed at ROTC s
summer Leadership Development and
Assessment Course (LDAC). Class meets
weekly for three hours with co-requisite
laboratory and one weekend field training
exercise. Physical fitness is also required.
Prerequisites: MS Basic Course or equivalent.
(Fall)

MS 332 Leadership in Changing
Environments

Credits: (3)

Uses increasingly intense situational
leadership challenges to build cadet
awareness and skills in leading tactical
operations up to platoon level. Cadets review
aspects of combat, stability, and support
operations. They also conduct military
briefings and develop proficiency in garrison
operation orders. The focus is on exploring,
evaluating, and developing skills in decision-
making, persuading, and motivating team
members in the contemporary operating
environment (COE). MS332 cadets are
evaluated on what they know and do as
leaders is they prepare to attend the ROTC
summer Leader Development Assessment
Course (LDAC). Class meets weekly three
hours with co-requisite laboratory and one
weekend field training exercise. Physical
fitness training is also required.
Prerequisites: MS Basic Course or equivalent.
(Spring)

MS 441 Developing Adaptive Leaders
Credits: (3)

Develops cadet proficiency in planning,
executing, and assessing complex operations,
functioning as a member of a staff, and
providing performance feedback to
subordinates. Cadets assess risk, make ethical
decisions, and lead fellow ROTC cadets.
Lessons on military justice and personnel
processes prepare cadets to make the
transition to Army officers. MS IV cadets
analyze, evaluate, and instruct cadets for
their first unit of assignment. They identify
responsibilities of key staff, coordinate staff
roles, and use situational opportunities to
teach, train, and develop subordinates. Class
meets weekly for three hours with co-

requisite laboratory an done weekend field
training exercise. Physical fitness training also
required.

(Fall)

MS 442 Leadership in a Complex World
Credits: (3)

Explores the dynamics of leading in the
complex situations of current military
operations in the contemporary operating
environment (COE). Cadets examine
differences in customs and courtesies,
military law, principles of war, and rules of
engagement in the face of international
terrorism. They also explore aspects of
interacting with non-government
organizations, civilians on the battlefield, and
host nation support. The course places
significant emphasis on preparing cadets for
their first unit of assignment. It uses case
studies, scenarios, and What Now,
Lieutenant? exercises to prepare cadets to
face the complex ethical and practical
demands of leading as commissioned officers
in the United States Army. Class meets
weekly for three hours with co-requisite
laboratory and one weekend field training
exercise. Physical fitness training also
required.

(Spring)

MS 444 Independent Study

Credits: (3)

MS 444 is an independent study that
prepares students to become Army Officers.
Cadets explore military history, customs, and
courtesies, military law, principles of war, and
rules of engagement in the face of
international terrorism. This course places
significant emphasis on preparing cadets for
their first unit of assignment. It uses
scenarios, 'What Now, Lieutenant?' exercises,
and practical work to prepare cadets to face
the complex ethical and practical demands of
leading as commissioned officers in the
United States Army.

MATERIALS SCIENCE &
ENGINEERING

Graduate Courses

MSE 551 Advanced Materials
Characterization

Credits: (3)

Advanced methods for characterizing
materials, such as scattering methods,
including laser light scattering and x-ray
diffraction (powder patters & Laue patters);
microscopy, including optical microscopy;
scanning electron microscopy (including EDX),
transmission electron microscopy, and
atomic force microscopy; and spectroscopy,
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including nuclear magnetic resonance,
surface plasmon resonance, and scanning
confocal Raman microscopy.

The following undergraduate courses should
be completed prior to taking this course:
CM371 (Physical Chemistry 1); PH132 (Physics
11); and ES260 (Materials Science and
Engineering 1)

(Spring)

MSE 560 Advanced Materials Science and
Engineering |

Credits: (3)

Atomic and molecular structure of solids
(crystalline and glassy); atomic and molecular
bonding; thermodynamics of materials
(condensed matter); kinetics, diffusion and
phase transformation; properties of bulk
solids compared to thin films, and nano-sized
materials; methods for forming solids and
thin films (solidification, crystallization,
precipitation, evaporation, physical vapor
deposition, chemical vapor deposition, etc.);
materials chemistry; defects (point, line,
surface); mechanical, thermal, electrical, and
optical properties; relationship between
materials processing and materials
properties. The following undergraduate
courses should be completed prior to taking
this course: CM371 (Physical Chemistry 1);
PH132 (Physics I1); and ES260 (Materials
Science and Engineering 1)

(Fall)

MULTIDISCIPLINARY
PROJECT TEAM

Undergraduate Courses

MT 51 Introduction to Basic Shop Skills
Credits: (0)

This course would cover simple shop
procedures including measurement and
layout, drills and drill presses, use of hand
taps, proper use of the various ban saws, and
use of the shear and brake; involves use of
the composite lab and wood working
equipment. The course would consist of
three lectures of 1.5 hours each and three
labs of 2 hours each. Offered Pass/No Credit.
Prerequisites: Shop Safety Lecture.

(Given when needed)

MT 52 Basic Lathe Operations

Credits: (0)

This course would cover the basic theory and
operation of the metal lathe; topics include
tool grinding, turning, facing, boring, fits,
tapers, etc. this course would consist of three
lectures of 1.5 hours each and four labs of 2
hours each. Offered Pass/No Credit.
Prerequisites: MT51.

(Given when needed)
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MT 53 Basic Milling Procedures

Credits: (0)

Basic Milling will cover the theory and
operation of the Bridgeport type mill; topics
covered include set-up of the mill, fixturing,
zeroing parts, cutters, and milling techniques
for various materials. This course would
consist of three lectures of 1.5 hours each
and four labs of 2 hours each. Offered
Pass/No Credit.

Prerequisites: MT52.

(Given when needed)

MT 54 CNC Mill Procedures

Credits: (0)

Basics of CNC machine programming and
operation, including Fryer Bed Mill and
Bridgeport CNC Machining Center; topics
covered include machine start-up and
homing, conversational programming, G code
programming, drill patterns, profiles and
pockets. This course consists of 3 lectures of
1.5 hours each, and four labs of 2 hours each.
Prerequisites: MT 53

(Given when needed)

MT 55 Basic Welding Procedures

Credits: (0)

Basic welding addresses the operation and
use of welding equipment in a safe and
effective manner; topics include general
welding safety, oxygen-acetylene techniques,
basic arc welding, MIG welding, TIG welding,
and use of the plasma cutting torch. The
course would consist of three lectures of 1.5
hours each and four labs of 2 hours each.
Offered Pass/No Credit.

Prerequisites: MT51.

(Given when needed)

MT 56 Introduction to MasterCam

Credits: (0)

This course is an overview of the CAD
software MasterCam. Students will draw,
choose tool paths, create machine code, and
run programs on CNC mills using CAD.
Lectures will be on Mondays and one lab will
be scheduled during the remainder of the
week. The course will run for four weeks.
Prerequisites: MT54.

MT 57 Advanced Lathes

Credits: (0)

This course will cover the use of the precision
lathes in the student shop. Students will set
up and machine on several different lathes
using advanced techniques and tooling.
Lectures will be on Mondays and one lab will
be scheduled during the remainder of the
week. The course will run for four weeks.
Prerequisites: MT52.

MT 58 CNC Lathe Procedures

Credits: (0)

Basics of CNC lathe operation and
programming - the course utilizes a HAAS
lathe. Topics covered include machine start-
up, operation, and G Code programming.
Students learn outside and inside diameter
turning and threading, complex turning
profiles, and canned cycles. This course will
consist of four lectures of 1.25 hours each,
and four labs of 2 hours each.
Prerequisites: MT 54 and MT 57

(Given when needed)

MT 108/208/308/408 Multidisciplinary
Course (Formula SAE Project)

Credits: (0)

Active participation in Formula SAE design
competition. Pass/No Credit only. Instructor
permission required.

Prerequisites: consent of the instructor.
(Each Semester)

MT 109/209/309/409 Multidisciplinary
Course (Mini Baja Car Project)

Credits: (0)

Active participation in Mini Baja Car project.
Pass/No Credit only. Must have permission of
instructor.

Prerequisites: consent of the instructor.
(Each Semester)

MT 110/210/310/410 Multidisciplinary
Course (CPS OM-DINI)

Credits: (0-3)

Active participation in Creative Problem
Solving -- Odyssey of the Mind/Destination
Imagination project. Pass/No Credit only.
Must have permission of instructor.
Prerequisites: consent of the instructor.
(Each Semester)

MT 214 Multidisciplinary Course (FIRST
Robotics Competition)

Credits: (0)

Clarkson students work together with local
high school students to participate in a
nation-wide robotics competition and get a
hands-on, insi