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YOUR JOURNEY

Our use of computers and information technology has generated a
need for highly trained, innovative workers with extensive theoretical
expertise. Computational sciences is heavily used in aircraft design,
aerospace structures, integrated circuits, construction and other
engineering disciplines. It’s also playing an increasingly important
role in disciplines as diverse as acoustics, biology, chemistry, computer
graphics, environmental science, finance, geology, meteorology and
physical education. According to the 2010-11 edition of the Bureau
of Labor Statistics’ Occupational Handbook, most jobs in these fields
require an advanced degree. Are you ready to open the door to

new opportunities?

Doctoral degree

Applicants (2010): 15
Admitted (2010): 10

Course work:

e Students must complete 45 credit hours of course work (15 classes) beyond a bachelor’s
degree, including the 18-credit (six-class) computational sciences core curriculum and an
additional one-credit seminar (research methods and professional development), which
must be taken twice.

— The computational sciences core curriculum consists of classes in probability,
simulation, applied mathematics analysis, applied linear algebra, elements of
software development, and parallel and distributed systems.

e Full-time students are required to take seven to nine credit hours each semester
(two courses plus a seminar or three courses).

e Teaching and research assistants are required to spend 20 hours per week on work duties.

Comprehensive examination:

e All students are required to successfully complete a written comprehensive exam and an
oral doctoral-qualifying exam after completing core course work.

Refine your teaching skills, participate in university committee
work, present scholarly lectures and papers, and learn how
to conduct a successful job search through our Preparing
Future Faculty program. Marquette is one of only 17 U.S.
universities to have received funding for this program. For
more information, visit marquette.edu/pff.

Marquette University

Marquette's computational sciences
program is designed to synthesize virtually
any scientific discipline with the theory of
computer science. It has provided me with
a very well-rounded selection of classes
and a unique research opportunity that
combines the various disciplines of science

| havesstudied throughout my academic
career in a very applicable way.”

lain Bruce
Doctoral student

Research:

e Computational sciences is a collaborative, applied discipline. Therefore, all students are
required to successfully demonstrate research abilities in an interdisciplinary area.

Dissertation:

e Students must successfully complete and defend a dissertation that demonstrates results
new to science and an ability in an interdisciplinary area.

For more program details, including requirements and course descriptions, see the
Graduate Bulletin at marquette.edu/grad.

marquette.edu/compsci



Master of science

Applicants (2010): 14
Admitted (2010): 8

Course work:

Non-thesis program
e Students must complete the 18-credit (six-class) computational sciences core curriculum,
plus 12 additional hours of course work (four classes).

— The computational sciences core curriculum consists of classes in probability,
simulation, applied mathematics analysis, applied linear algebra, elements of
software development, and parallel and distributed systems.

e Most master's students are part time, taking three to six credits (one to two classes)
each semester.
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Thesis program
e Students must complete the 18-credit (six-class) computational sciences core curriculum,
plus six additional thesis hours, and successfully complete an approved thesis.

e Most master's students are part time, taking three to six credits (one to two classes)
each semester.

e Full-time students are required to take seven to nine credit hours each semester
(two classes plus a seminar or three classes).

Scheduling:

e Core courses are offered in the afternoon or evening to fit the work schedules of
part-time students.

For more program details, including requirements and course descriptions, see the c
Graduate Bulletin at marquette.edu/grad. ; ' ]

The program offers a rich array of courses and
opportunities for students to gain valuable
knowledge and research experiences in an
interdisciplinary environment. The program’s
flexibility allows me to take demanding classes
throughout several institutes in the Milwaukee
area, which has helped me diversify my
research spectrum.”

Meryem Karaman
Doctoral student

In 2009, Marquette’s Department of Mathematics,
Statistics and Computer Science installed a 1,000-node
HP supercomputer purchased through a $560,000 National
Science Foundation grant. This computer is the centerpiece
of the 1,500-node CONDOR cluster known as MUGrid.
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YOUR FACULTY MENTORS

Dr. Sheikh Igbal Ahamed, associate professor
Ubiquitous computing, middleware, component-
based software engineering, ad hoc networks

Dr. Paul Bankston, professor
Logic, topology

Dr. Naveen Bansal, professor

Linear hypothesis in errors-in-variables model,
slope parameters in errors-in-variables models,
Bayesian statistics, normal distribution,
invariance minimaxity

Dr. Dennis Brylow, assistant professor
Software engineering, real-time and
embedded systems

Dr. Karl Byleen, associate professor
Regular and inverse semigroups, embedding
theorems for semigroups

Dr. Anne Clough, professor
Mathematical modeling, medical imaging,
integral equations

Dr. George F. Corliss, professor
Software engineering, numerical analysis,
software quality

Dr. Kim Factor, associate professor and
undergraduate chair
Combinatorial graph theory, applied combinatorics

Dr. Xizhou Feng, research assistant professor
Intelligent computing systems, software
engineering, object-oriented design,

artificial neural networks, fuzzy systems

Dr. Rong Ge, assistant professor
Computer architecture, energy-aware computing,
high-performance computing, computer networks

Dr. G.G. Hamedani, professor
Probability, statistics, analysis

Dr. J. Douglas Harris, professor and
director of computing

Computer networks, distributed architectures, topology

Dr. Peter Jones, professor
Algebraic theory of semigroups, varieties
of regular semigroups

Dr. Kate Kaiser, associate professor of management
in the College of Business Administration
IT workforce skills, offshore outsourcing

Dr. Gary S. Krenz, professor and chair
Biomathematical modeling, pulmonary hemodynamics,
microangiographic measurements, vascular biology,
endothelial cell/drug interactions

Dr. Praveen Madiraju, assistant professor and
Co-op coordinator

Databases, middleware, schema evolution,
data models, mobile agents

Dr. Marta Magiera, assistant professor
Metacognition, problem-solving, student

and teacher algebraic reasoning, mathematics
knowledge for teaching

Dr. Stephen Merrill, professor and graduate chair
Mathematical models in immunology utilizing a
variety of methods including differential equations
and stochastic techniques, the role of randomness
in dynamical systems

Dr. John Moyer, professor
Development of algebraic thinking,
curriculum effectiveness

Dr. Daniel B. Rowe, associate professor
fMRI activation, MR image reconstruction,
MR image processing, Bayesian statistics

Dr. Willem Ruitenburg, professor
Constructive algebra, symbolic logic

Dr. Rebecca Sanders, assistant professor
Functional analysis, operator theory, hypercyclic and
supercyclic operators in separable banach spaces,
dynamical systems

Dr. Sherry Scott, assistant professor
Wavelets and applied harmonic analysis,
dynamical systems and wavelet theory

Dr. Michael A. Slattery, associate professor
Finite group theory, computer algebra

Dr. Elaine Spiller, assistant professor
Applied probability, simulations

Dr. Craig A. Struble, associate professor and
bioinformatics co-director

Bioinformatics, data and text mining,
microarray data analysis

For more information about the department’s faculty members and their funding,

visit marquette.edu/compsci/faculty.
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FACULTY AWARDS

Dr. Sheikh Igbal Ahamed: 2009 Best Paper Award at the 33rd Annual International Computer Software and
Applications Conference, Seattle; 2007 Helen Way Klingler Young Scholars Award; 2007 Best Paper Award
at the 31st Annual International Computer Software and Applications Conference, Beijing; 2007 Best Paper
Award in the Second International Workshop on Ubiquitous & Trustworthy Computing, Jakarta, Indonesia

Dr. Dennis Brylow: 2009 Klingler Young Scholar Award; 2009 Klingler College of Arts and Sciences
Advising Award

Dr. G.G. Hamedani: 1991 Marquette Faculty Award for Teaching Excellence

Dr. Gary Krenz: 2004 Klingler College of Arts and Sciences Advising Award; 2004 Marquette Faculty Award
for Teaching Excellence

Dr. Stephen Merrill: Editorial board, Nonlinear Dynamics, Psychology and Life Sciences;
Computational methods section editor, Journal of Immunological Methods, 2004 Marquette Faculty
Award for Teaching Excellence

Dr. Daniel Rowe: Editorial board, Journal of Neuroscience Methods

Dr. Michael Slattery: 2005 Wisconsin Section MAA Distinguished Teaching Award

FACULTY RESEARCH

The computational sciences program has 16 research labs run by

internationally recognized faculty and used by students, including:

Bioinformatics Lab

Dr. Craig Struble — This lab applies machine learning and algorithmic techniques to biologically
motivated questions. A central interest is the application of high-performance computing to
these problems. Projects include microarray data analysis and modeling — analyzing and
Interpreting microarray data for problems in RNA regulation, toxicology, and DNA transcription
and biomedical text mining; automated information extraction and representation from scientific
literature; and virtual screening for drug design — screening compounds for their potential as
pharmaceuticals. WWork is in collaboration with the Medical College of Wisconsin, Marquette’s
Department of Biological Sciences and the Great Lakes WATER Institute.

Functional Magnetic Resonance Image Analysis Lab

Dr: Daniel Rowe — The long-term goal of the Rowe Functional Magnetic Resonance Image
Analysis Labis to develop a unified mathematical model for functional magnetic resonance
Imaging. This mathematical model is to include the fundamental physics of the nuclear magnetic
resonance signal, compensation for biological signals not of interest, preprocessing of the

MR Images, statistical modeling of complex-valued time series and statistically significant
determination of focal brain activation.

GasDay Lab

Director Dr. Ron Brown, Dr. George Corliss, Tom Quinn and others — GasDay forecasts
natural'gas consumption for about 20 U.S. energy delivery companies. It builds mathematical
models, performs statistical analysis of data, develops software, delivers that software to
customer utilities and provides ongoing customer support. Participating faculty come from the
colleges of Engineering and Business Administration, Milwaukee School of Engineering, and
University of Wisconsin—Milwaukee. More information is available at gasday.com.

High-performance Computing Lab

Dr. Rong Ge — One of this lab’s research interests is creating software and hardware techniques
to measure and control emergent power-aware capabilities on real systems. Another project
involves creating formal mathematical and statistical technigues to model, predict, and explain
the whys and hows of performance on real systems.

For more information about the department’s faculty members’ research and recent
publications, visit marquette.edu/compsci/faculty.

marquette.edu/compsci
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YOUR RESOURCES

As a graduate student in computational sciences, youw’ll have access to:

e the MUGrid, a large cluster of computers anchored by a 1,000-node HP supercomputer,
installed in 2009.

e multiple research labs supported by campuswide licenses for Matlab, Maple and other
computational software at the university.

e support for travel to conferences.

e a graduate student lounge.

Our graduate programs also provide excellent resources beyond the
classrooms. Thanks to our location in downtown Milwaukee and
community-connected faculty, you’ll enjoy an urban setting with access

to a vibrant arts scene, professional sports, restaurants and nightlife.

Marquette University

e Access to networking, career counseling, and job searching counselors and seminars
through our free Career Services Center

e More than 20 academic centers and institutes that foster research in end-of-life care,
ethics, neuroscience, rehabilitation engineering, transnational justice, water quality,
sports law and others

e Access to more than 1.7 million volumes of books and bound journals, 22,000 journals
and other serials in digital format, laptops for checkout, and extensive special collections
(Raynor Memorial Libraries are open evenings and weekends)

e Access to a secure high-speed wireless network (54Mbps) for laptops and other devices
e Remote computer access to campus-only resources through our VPN

e Student Health Service, Counseling Center and Campus Ministry

e Sports recreation and fitness facilities

e Big East Conference sports, including men'’s basketball, which has 27 NCAA appearances,
14 Sweet Sixteen appearances, three Final Four appearances and one NCAA championship
(1977) and plays in front of 18,000 fans at the Bradley Center

Marquette University

Milwaukee

e The Milwaukee metropolitan area has approximately 1.7 million people, ranking among

the top cities in the United States by population

Home to nine fortune 500 company headquarters, including Harley-Davidson, Johnson
Controls, Northwestern Mutual and Rockwell Automation

Milwaukee offers many art and cultural opportunities, including a repertory theatre,
a symphony orchestra, two opera companies, a ballet company, diverse art galleries,
a public museum, the Milwaukee County Zoo and the Milwaukee Art Museum

Professional sports include baseball (Brewers), basketball (Bucks), hockey (Admirals),
soccer (Wave) and skating exhibitions at the Pettit National Ice Center (an Olympic
training facility)

Known as the city of festivals, Milwaukee has abundant celebrations throughout the year
honoring the city's diverse heritage, including Summerfest — the world's largest outdoor
music festival

More than 10 miles of lakefront, 1,500 restaurants and 15,000 acres of parks




YOUR INVESTMENT

Furthering your education is an investment you can count on. Financial
aid — in several forms — can help meet the costs of your graduate

education at Marquette.

Tuition*
For full-time students:

Nine credit hours per semester at $945 per credit = $8,505 per semester

For part-time students:
Three to six credits per semester at $945 per credit = $2,835 to $5,670 per semester

A minimum of 45 credit hours plus 12 dissertation credits is required to complete the
doctoral program.

A minimum of 30 credit hours is required to complete the non-thesis master's program.

A minimum of 24 credit hours plus six thesis credits is required to complete the thesis
master’s program.

*Figures provided are based on average credit hours taken per semester and exclude service fees and/or
continuous enrollment/continuation course fees. Percredit cost valid until May 2012.
Merit-based aid

Students with promising credentials have an opportunity to receive generous amounts of aid in
the form of stipends, tuition scholarships, and research and teaching assistantships.

Need-based aid

Enroll as a half- or full-time student in a degree program (at least four credit hours, usually two
or more classes a semester), and you may be eligible for loans distributed through the Office of
Student Financial Aid. Most student loans have competitive interest rates and do not require
repayment until after you complete your course of study.

To apply, file the Free Application for Federal Student Aid each year between January 1 and
mid-February. It's available from the Office of Student Financial Aid or at fafsa.ed.gov. Once
you have been admitted to your program and completed your financial aid paperwork, we will
determine your eligibility and send you a notice explaining what financial aid you are eligible to
receive from the university.

Additional resources

e Marquette offers a convenient payment plan that divides tuition costs into monthly
installments. For more information, visit marquette.edu/mucentral or contact
Marquette Central at (414) 288-4000.

e Employment assistance is available.

e Private lenders feature special educational loans.

e Your employer may offer a tuition-remission plan.

e Some private foundations offer financial aid for graduate study.

e Tax credits can be claimed for work-related educational expenses.
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When | look back and think about what made me an adept
software developer, | attribute much of my success to my
advanced degree in computer science. My Marquette

degree helped me learn the latest areas of computer
sciences, including state-of-the-art theories and programming
languages, making me feel more confident in achieving my
academic and professional goals.”

Md Sazzad Hossain, Grad '09
Software engineer

CISCO Systems Inc.

San Jose, Calif.

YOUR OPPORTUNITIES

The Bureau of Labor Statistics forecasts 24 percent growth in computational
science-related employment through the year 2018, a much faster rate
than the average for all occupations. The Information Technology
Advisory Committee reported in 2005 that “the number of computational

science graduates is inadequate to meet even current demand.”

We are among a few select universities in the nation offering the degree
and the only university doing so in southeastern Wisconsin. A graduate
degree in computational sciences is the gateway to a successful career
in this cutting-edge field, which the U.S. government says is a future source

of significantly important and economically promising research findings.

marquette.edu/compsci 11



YOUR FIRST STEP

We invite you to apply.

Application requirement checklist:

[ ] Online application at marquette.edu/grad/apply (must be submitted online before all other
admission materials)

[] Application fee

[ ] Official transcripts from all current and previous colleges/universities except Marquette
[ ] Three letters of recommendation

[ ] (Doctoral applicants only) A statement of purpose

[ ] GRE (general test only) scores

[ ] (For international applicants only) TOEFL score or other acceptable proof of English
proficiency; English-language publications authored by the applicant, including a master’s
thesis or essay, if applicable (optional, but strongly recommended)

[ ] If necessary, submit any additional hard-copy materials in one envelope to:

Marquette University Graduate School
PO. Box 1881
Milwaukee, WI 53201-1881
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We invite you to speak with a faculty member.

Dr. Stephen Merrill

Professor and graduate chair

PO. Box 1881

Milwaukee, WI 53201-1881

Phone: (414) 288-5237

Fax: (414) 288-5472

E-mail: stephen.merrill@marquette.edu




t

il
MARQUETTE

UNIVERSITY

r

Be The Difference.

tte University Graduate School

288-7137 or (800) 793-6450, ext. 7

ail: mugs@marquette.edu

nue | Holthusen Hall, Room 305 | PO. Box 1881
kee, Wisconsin 53201-1881
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