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New Degree Program Creates Exéiting Opportunities

Years in the making, the Board of Trustees app roved the Computational Mathematics degree op-
tion March 27, 2009. Embry-Riddle Aeronautical Uni  versity will be the first institution in the state of
Florida to offer a Bachelor of Science degree in Co  mputational Mathematics. Joining the ranks of
other established programs, like those at Purdue, CalTech and Arizona State, Embry-Riddle will be
the 15th university nationwide to offer such a uniq ue curriculum.

“Computational mathematics is an exciting fiel d with valuable real world applications,” Mathemat-
ics Department Chair, Dr. Sajjadi said. “From aero  space engineering to homeland security, it will giv e
students another dimension to apply their knowledge and critical thinking abilities.”

It is notable that an article in the Wall Street Jo  urnal (January 26, 2009) identified Mathematician as
the best-rated of 200 jobs studied. The second and third best jobs were closely identified with mathe -
matics as well:  Actuary and Statistician. The department has identified a group of experience  d indus-
try experts to serve on the degree advisory board, to assure that the program is relevant to profes-
sional needs in the workplace. At the same time, ca re is being taken to provide students with the
skills and knowledge needed to move to graduate stu dy, if they desire.

Dr. Shahrdad Sajjadi brings a high level of ex pertise to the program. Before joining the Mathemat -
ics Department, Dr. Sajjadi served as the Director  of Scientific Visualization at the Stennis Space Ce  n-
ter, as well as the Director of the Center for Comp  utational Fluid Dynamics and Turbulence at the Uni-
versity of Manchester. Additionally, eight members of the Mathematics Department have developed a
very active research profile within the department' s Center for Applied Mathematics And Computa-
tion, with over 20 publications during the past yea r. Qualified students in the new degree pro-
gram will be given the opportunity to become involv ed in research activity as they advance in their
studies.

Preceding the approval of a four-year degree progra  m, Embry-Riddle students could only graduate
with a minor in Mathematics. Dr. Sajjadi explained that students seeking the new degree, or those
who wish to double-major, will now be able to solve problems in a more complete sense. They will
gain insight and expertise in a field of their choo sing since, unlike the mathematics minor, the major
will require a capstone project focused on the stu dent’'s area of interest. Students will have a wide
variety of fields to select from. “Computation math ematics has penetrated every aspect of physics,
engineering, finance, economics, meteorology and th e list goes on and on. It is hard to find a disci-
pline where complex algorithms and computation do n ot play a significant role.” Sajjadi continued.



Credits, Coursework and Careers

(Continued from previous page)

Beginning in the fall semester, the Math Department
will offer new courses that can be applied towards the Com-
putational Mathematics degree. Though prospective E =~ mbry-
Riddle students can apply online for the program, d epart-
ment faculty encourages current Embry-Riddle studen ts to
consider a double-major. A dual-degree may be possi Dble
with the addition of one or two semesters of study.

Degree Credits by Educational Category

Element Credits
General Education 36
Mathematics 42
Fhyzical Sciences g
Computer Science 10
Engineering Science 9
Electives 11
Capstone Applications Course |
Total Reguired 120
Ultimately, students choose to complete a degree in

Computational Mathematics will have an invaluable c ompetitive
Edge in the technical field of his or her choosing.

“We are living in an age of highly computerized sy stems. From visualization to par-
allel structures, the job market requires any scien tist or engineer to have a computational
background,” Dr. Sajjadi concluded.

Embry-Riddle’s Mathematics Department is looking f ~ orward to introducing students
to a field that has truly revolutionized the way we study the world around us. Faculty ex-
pertise, coupled with state-of-the-art equipment wi Il ensure a successful venture for the
both the University and its upcoming graduates.

For more information about the Computational Mathem atics Degree, Contact:

Professor Jan Collins
(Program Coordinator)

386-226-6656



Women in Math Day Inspires Students

On Friday, April 17th, Embry-Riddle
Aeronautical University hosted the 2009
Annual High School Women in Mathematics
Day. Organized by faculty members, the
day is meant to inspire Volusia County stu-
dents to pursue college majors and subse-
quent careers in science, technology, engi-
neering, or mathematics.

The day began with introductions
and a workshop presentation featuring Re-
becca Torzone. Torzone is currently a Sys-
tems Engineering Manager for Nothrup
Grumman Mission Systems.

The event allowed Torzone to return
to her alma mater for a cause she and the
event committee feel strongly about. She

received her undergraduate degree from Embry-Riddle Engineering Physics.
“Unfortunately, women make up only 25% of today’s science, engineering, and
mathematics workforce,” the committee began.
Following introductions, Torzone’s friendly, conf ident demeanor had the attention
of the entire auditorium. She described the diverse avenues a technical degree allowed her
to explore. From defense satellites to radar analys is, Torzone was able to expose the stu-

dents to the versatility of a technical education. Her closing advice for the girls was simple.
“Commit to a dream early and go after it. You can have it all and do not let anyone
else tell you otherwise,” she concluded with a smil e.

Following the presentation the students were sepa  rated into teams of four to start
the Math Competition. Questions were displayed on a screen, and the first team to ring in
with the correct answer received a point. Juniors from Father Lopez High School espe-
cially enjoyed this part of the day.

Alex, Hailey, and Danielle explained,” We really li  ked the Math Competition. They
made it fun and interactive, so it wasn’t just math

At the conclusion of the competition, each member o f the winning team was
awarded a $5,000 scholarship should they choose to attend Embry-Riddle. After scholar-
ship and raffle winners were announced, the student s participated in a panel discussion.

“That was really cool,” Cassidy, a freshman from P ine Ridge High School com-
mented. “I honestly did not know math and science were so closely related.”

Overall, the event received lots of positive fee  dback from the students. The day
concluded with an eye-opening tour of the Embry-Rid dle campus. The tour provided
unique insight into what a technical university has to offer. Embry—Riddle provides an en-
vironment where their dreams and aspirations can tr uly take flight.




Dr Harihar Khanal

This spring, Professor Harihar Khanal was recognize  d for his outstanding
contributions to the mathematics department by rece iving tenure and ad-
vancing in rank to associate professor. Having comp leted his sixth year in
the department, Harihar has played a key role inra  ising the department's
research profile through his collaborative work in the department's Center
for Applied Math and Computation, focusing on probl ems in fluid mechan-
ics and geoscience. He has published quality resea  rch results each year
while teaching a full range of courses, from freshm an level to graduate
level. His door is always open, and his patience a  nd kindness to students
is well-recognized.

Harihar's areas of specialization are Computational Partial Differential Equa-
tions, Numerical Analysis and Mathematical Modeling . As an applied mathe-
matician and a computational scientist, he has coll aborated with biologists,
physicists, engineers and mathematicians. Most of H arihar's research pro-
jects involve extremely intensive computations dema nding high perform-
ance computing, and benefit substantially from the use of the Beowulf class
(256-node) computing facility at Embry-Riddle.

Most recently, Harihar has worked with Professor Sa  jjadi to investigate the
effects of nonlinearity in the airflow over aseas  urface, shown that these
effects are much stronger than nonlinear interactio ns in the water, demon-
strating the impossibility of decoupling the motion s in air and water for
wind-generated solitary waves in shallow water. He has also collaborated
with Professors Mancas and Sajjadi to analyze exten  sions of shallow water
wave models when viscous boundary layers are presen t. This work led to a



very nice characterization of the transition from p eriodic solutions to solitary
wave solutions.

Before joining Embry-Riddle, Harihar taught mathema  tics at Tribhuvan Univer-
sity in Nepal from 1989 to 1998, followed by studie s at the University of Tennes-
see, where he received his Ph.D. in 2003. He has ¢ ontinued his dissertation re-
search concerning phototransduction in retinal rod cells, and developed compu-
tational models of time-dependent diffusion of the two primary signaling mole-
cules in the intercellular fluid. Because of the ap  proximately 1000 "discs" inside
a typical rod cell, the geometry is very complex, a  nd computations are achieved
via parallelization for distributed memory clusters of multi-processors employ-
ing the Message Passing Interface library.

Despite his heavy workload, Harihar always maintain s a cheerful presence in the
department and raises the spirits of those who work with him. He takes great joy
in his family, having married his wife Tika Paudel in 1997 and blessed with two
sons Tikahari and Prashant. He is active in the FI  orida Nepal Association and
has served as Treasurer and Vice-President.

We congratulate Harihar on his accomplishments, at  ribute to his untiring work
ethic, his professional talents, and his willingnes s to work with faculty and stu-
dents for the betterment of the department.

Recent simulations

of wind-generated
solitons performed

by Khanal and Sajjadi



Student Spotlight:

On April 21, 2009 the College of Arts
and Sciences recognized two students
for their academic achievement an mathe-
matics research pursuits. Michael Veda
Nayak, a senior in the five-year Acceler-
ated Masters Aerospace Engineering Pro-
gram, received the Mathematics Award. A
sophomore in the Aerospace Engineering
Program, Paul Anderson received the
Srinivas Dalal Memorial Scholarship.

Michael Nayak began his Embry-
Riddle career in 2005 as a member of Air
Force ROTC and the Honors Program.
Honors program admission is based upon
academic achievement, standardized test
scores, and extracurricular involvement.
Only the top 3% of freshman applicants
were accepted in 2005.

From a challenging curriculum to
ROTC commitments, Nayak maintained
high achievement standards. He has
served as a squadron commander for his
detachment, a graduate teaching assis-
tant in the Honors Program, and as a
NASA Space Florida intern.

The Mathematics Department faculty
has played an important role in Nayak’s
many successes. In 2007, he presented
his findings on the Zeeman Heartbeat
Model at the annual Undergraduate
Mathematics Conference. He modeled
equations that relate the length of heart
muscle fiber, given tension and chemical
controls, to the typical fiber lengths of a
heart in diastole.

Michael Veda Nayak

“The encouragement and advice | received
from mentors such as Dr Hong Liu and Dr lbra-
him Kaba was invaluable: not only did it spur
me to continue seeking research venues but it
also prepared me for the intensity and rigor of
graduate level research work,” Nayak said re-
flecting upon his first research project.

After modeling the human heartbeat and
the effects of factors like high blood pressure,
Nayak continued his research contributions at
the graduate level. His 190 page master’s
thesis evaluated the “Interplanetary Super-
highway” theory to calculate and plot low—
energy trajectories for upcoming deep space
missions. Nayak’s graduate work has led to a
summer position at the Goddard Space Flight
Center as a Mission Analyst and Planner.

While Nayak’s research has led to both
funding and employment opportunities, he is
grateful for the mentors that made it possible.

“I would never have felt able to tackle a
project as mathematically and conceptually
challenging as mapping the "Interplanetary
Superhighway" if it hadn't been for the guid-
ance and initial taste of success made possi-
ble by the Math Department faculty,” Nayak
said.

Upon graduation in 2010, Michael Veda
Nayak will commission as a Second Lieuten-
ant in the United States Air Force as a Astro-
nautics Developmental Engineer . Nayak’s
work is a testimony to the expertise of the de-
partment and his personal commitment to ex-
cellence.




