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Mastering
mathematics is
helpful in almost
any career. Learning
math helps workers
analyze and solve
problems—abilities
that most employ-
ers value. And math
teaches other
important practices,
including how to
approach tasks
methodically, pay
attention to detail,
and think abstractly.

Some number-
focused
occupations, such as accountants and
cost estimators, are obvious.
However, workers in other
occupations combine mathematical
know-how with knowledge specific
to their field. Science, technology,
and engineering disciplines, for
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Mathematician: A versatile career

example, rely heavily on
mathematics. And other disciplines,
such as economics, also use math.
Math-intensive occupations
include computational biologists, who
use statistics to analyze molecular
datasets; graphics programmers, who
use vector mathematics to create

with a Math Degree?

IN MATHEMATICS

movies and video games;
and patent lawyers, who
use mathematical
concepts to better
understand some
inventions.

The level of math
needed in occupations
ranges from basic
calculations to complex
mathematical theories.
Even in occupations that
don’t require it, math
knowledge can open the
door to lots of careers,
says Pearson: “A
mathematical background gives you
the chance to move in all kinds of
directions.”

Torpey, Elka. "Math at Work: Using Numbers on
the Job." Math at Work: Using Numbers on the Job

(Fall 2012): 3. Occupational Outlook Quarterly.
<http://files.eric.ed.gov/fulltext/E}]990990.pdf>.

Specialist, IBM

Programmer,

Mathematics majors have a variety of career options. These include diverse choices such as forensic
analyst, urban planner, imaging scientist, and actuary. Turn the pages to learn about the many bright
futures available to math students.
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Why does a lawyer need
mathematics? Does a doctor need to
know equations to have a successful
practice?

101 Careers in
Mathematics features essays from 101
individuals that discuss the
importance of mathematics in their
careers. Readers may be surprised
that many of these professionals
come from a wide range of careers,
including doctors, lawyers,
economists, consultants, and more.
Going beyond the traditional scope
of academia lies a multitude of
careers that mathematics majors can
apply for.

From this book, readers will
discover how logic, analytical
thinking, recognizing patterns, and

Software
Engineer, Agile
Sports
Technology

Source: UNL Career
Services, http://
www.unl.edulcareers/
careerguide/
math.shtml

the ability to organize data -- the
skills learned in a mathematics
classroom -- will always be in high
demand in the workforce.

Read some excerpts from the book:

“| attribute much of my academic
success at Columbia University School of
Law to having learned, through the
study of mathematics... how to analyze
complicated principles. Now [ practice
law in one of the country's largest law
firms. | feel | have done well in my job,
and | attribute much of that success to
my facility with numbers and mathemat-
ical theory.” - Jonathan Blattmachr, Law
Partner, Milbank, Tweed, Hadley &
McCloy

“| thoroughly enjoy the career ['ve
chosen, and | have no question that |

101 ways to use a mathematics degree

wouldn't be here if | had not started my
training with a degree in mathematics.
The analytical problem-solving skills one
develops working through a mathemat-
ics curriculum are highly valuable and
transferable to any future aspiration.”

- Marla Prenger, Associate Scientist,
Procter and Gamble

“When seeking a mathematical position,
don't be put off by titles of jobs or work
units that may not seem mathematical.
Mathematicians can pop up, and do
mathematical work, all over the place.” -
Michael Weiss, Agricultural Economist,
U.S. Department of Agriculture

Source: http://mathcareers.maa.org/ 1 0| -ways-
use-mathematics-degree

Admin. "101 Ways to Use a Mathematics
Degree." MAA Math Career Resource Center.
n.p., 6 Oct. 2016. Web. 02 June 2017.
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A mathematics student has worked out the
secrets of how chocolate behaves in a
chocolate fountain, answering the age-old
question of why the falling ‘curtain’ of
chocolate surprisingly pulls inwards rather
than going straight downwards.

The results were published Nov. 25, 2015,
in European Journal of Physics.

“Chocolate fountains are just cool,
aren't they!” says Adam Townsend, an
author on the paper, based on his MSci
project. “But it’s also nice that they’re
models of some very important aspects
of fluid dynamics.”

The conundrum of the converging
curtain was solved by looking at some
classic work on ‘water bells.’

“You can build a water bell really easily
in your kitchen,” says Dr. Helen
Wilson, the other author of the paper,
and supervisor during Townsend’s MSci
project. “Just fix a pen vertically under a
tap with a 10p coin flat on top and
you'll see a beautiful bell-shaped
fountain of water.”

The physics of the water bell is exactly
the same as the falling curtain of choco-
late; and the reason the chocolate falls
inwards turns out to be primarily
surface tension. They also looked at the
flow up the pipe to the top of the
fountain, and the flow over the plastic
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tiers that form the distinctive chocolate
fountain shape.

“Both the chocolate fountain and water
bell experiments are surprisingly simple
to perform,” Wilson continues.
“However, they allow us to demon-
strate several aspects of fluid dynamics,
both Newtonian and non-Newtonian.”

The researchers were also pleased to
see that their work allowed them to
engage with the public.

“It’s serious math applied to a fun
problem,” continues Townsend. “I've
been talking about it at mathematics
enrichment events around London for
the last few years. If | can convince just
one person that math is more than
Pythagoras’ Theorem, I'll have succeed-
ed. Of course, the same mathematics
has a wide use in many other important
industries -- but none of them are quite
as tasty as chocolate.”

Townsend and Wilson don’t consider
the chocolate fountain licked; there is
lots more to learn from looking at the
way the curtain changes over time.
“This was only an undergraduate pro-
ject -- modelling the chocolate fountain
completely would need a lot more
detail. Thankfully, individual strands --
like the screw-pump flow up the pipe --
have applications well beyond choco-
late, and international teams are work-
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hysics of a chocolate fountain’
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ing on them now," Wilson said. I

—
“If | can convince just

Townsend is now finishing a Ph.D.
investigating suspensions of solid
particles in fluids, supervised by Wilson
in the Department of Mathematics at

University College London. one person that math is

Source: Institute of Physics. more than Pythagoras

"Exploring the physics of a choco-
late fountain." ScienceDaily. Science-
Daily, 25 November 2015.
<www.sciencedaily.com/
releases/2015/
11/151124204322.htm>.

Theorem, I'll have
succeeded."

- Adam Townsend

*

/
/

e o o o o EEE EEE EE S S MR R N N N D N MR N M M EE EE o PP

Dream job: Restocking fish in the ocean with math

Fish provide an important source of
protein in the U.S. and the world. It is
important to manage the oceans well so
that global economies can maximize the
amount of fish that can be sustainably
harvested. In graduate school, Allison
Delong learned quantitative ecology can
help oceanographers and resource
managers better manage ocean wildlife
populations.

Humans do not have the best track-
record in keeping the balance of wildlife
population and commercial exploitation.
This leads to species being threatened
and endangered, like several Pacific
salmon stocks. In her work, Delong
combines her knowledge of ecology,
biology with statistics and linear algebra
to help come up with management
strategies that will support ocean fish
and wildlife populations.

Since 1997, Delong has been working as
a Marine Research Associate at the
University of Rhode Island graduate
school of oceanography. One of her
recent projects was extending and hope-
fully improving the model currently used
by the Alaska Department of Fish and
Game to estimate several king crab
stock abundances. Each year a popula-
tion quota is mathematically calculated
for commercial harvesting based on the
population threshold of king crabs who
are a certain size.

Delong is also works on projects to
develop a dynamic model to describe
the stock growth and decline of the
crabs. The hope is to better

understand the relationship between
exploitation and predation on crab
populations. Delong uses her mathemat-
ical model to determine if the crab

populations can return to their pre-
fished size.

Source: http://
mathcareers.maa.org/
dream-job-restocking-fish
-ocean-math

Admin. “Dream Job:
Restocking Fish in the
Ocean with Math." Dream
Job: Restocking Fish in the
Ocean with Math | MAA
Math Career Resource
Center. MAA, 28 Oct.
2016. Web. 02 June 2017.

Allison DeLong is a Marine Research
Associate at the University of Rhode
Island Graduate School of Oceanogra-
phy. She earned her bachelor’s degree at
Grinnell College and her masters in
Mathematical Modeling Option of the
Environmental Systems at Humboldt
State University.
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liam Hammers

Best Jobs of 2016
|. Data Scientist

2. Statistician

3. Information
Security Analyst

4. Audiologist

5. Diagnostic Medical
Sonographer

6. Mathematician

Source: “Jobs Rated 201 6:
Ranking 200 Jobs from Best
to Worst.” by Career-
Cast.com on June 9, 2017

Corporate world olfers career oplions

Many business professionals
need a strong mathematical
background to succeed at their
jobs. Mathematically intensive
careers in the corporate world
usually focus on one of three
areas. First, companies often
need models and forecasts for
the future so that they can be
prepared. Second, the market-
ing division of companies
collect statistics on clients and
use this data to find trends.
Finally, financial mathematics
and the ability to calculate
quickly is essential to various
types of stockbrokers.

For a company to be success-
ful, a company must be
prepared for the future. To
help make important business
decisions, most companies
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create models to forecast
revenue and sales for the
coming years. A variety of
careers which make forecasts
for businesses include cost
estimators, risk analysts,
inventory control specialists,
budget analysts, operations
research analysts, economists,
and actuaries.

The marketing division of a
company identifies the target
audience of a business by
discovering the characteristics
of the most profitable
customers. Market research
analysts use their mathematical
skills to recognize trends in
data, and thus help their
company have more success-
ful, profitable marketing
campaigns.

Actuaries quantify risk

An actuary is a business
professional who deals with
the financial impact of risk and
uncertainty. Actuaries apply
mathematical and statistical
theories to solve real business
problems. Actuaries assemble
and analyze data to estimate
the probability and likely cost
of an event such as death,
sickness, injury, disability, or
loss of property. They also
address financial questions,
including those involving the
way a company should invest
its resources to maximize its
return on investments.

Actuaries are in high demand,
and they are often highly paid
for the services they render.

Actuaries are essential to the
insurance industry; to other
businesses and corporations,
including sponsors of pension
plans; and to government
agencies, such as the Govern-
ment Actuary’s Department in
the UK or the Social Security
Administration in the U.S.

They are paid well for their
services with low-end salaries
of $41,500 per year, median
salaries of $95,980 per year,
and high-end salaries of
$160,780 per year.

Most actuaries major in either
actuarial science or mathemat-
ics. Regardless of major, actu-

aries need a strong foundation

Stockbrokers must understand
financial mathematics, so they
can help their clients make
good investment decisions.
Financial exchange traders and
other types of traders must be
able to accurately compute
problems involving large sums
of money quickly because
trading floors are fast-paced
environments.

William Hammers, the Chief
Financial Officer of Optimal
Solutions, told the Mathemati-
cal Association of America,
“Working in industry provides
the opportunity to apply math-
ematics to real world prob-
lems and to actually use the
results of analysis to resolve
difficulties in building a product
or delivering a service.”

in mathematics, statistics, and
general business. They general-
ly have a bachelor’s degree and
are required to pass a series of
exams in order to become a
certified actuary.

Janet P. Denbleyker, a consult-
ing actuary for Buck Consult-
ants, told the Mathematical
Association of America, “My
advice to someone interested
in the actuarial profession: talk
to many actuaries in different
areas of the industry to get a
feel for what is right for you
... A career as an actuary can
be very interesting and
rewarding.”

Source: http:/lweusemath.com
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Robin Roundy
describes his
job as “the
application of
mathematics

make better decisions and to solve problems.
These analysts help to allocate resources,
measure performance, design production
facilities and systems, manage the supply

various services including searching for

enemy submarines.

Operations research analysts are involved

in top-level strategizing, planning, and fore-
P gizing, p g

casting. They
mathematics,

use advanced techniques from
science, and engineering to

$118,130 per year.
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Robin Roundy, an operations research

analyst, said, “l deal with the modeling,

capacity management.”

Source: http:/lweusemath.com

Operations research analysts receive low-end
salaries of $40,000 per year, median salaries
of $69,000 per year, and high-end salaries of

to business chain, set prices, coordinate transportation mathematical theory and algorithmic aspects
manage- and distribution, and analyze large databases. of inventory control, production planning,
¥ ”»
. ment. They also have been used in wartime for production scheduling, forecasting and
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Foreign exchange traders calculate quickly

~

A foreign exchange trader looks at
the various factors that influence
local economies and rates of
exchange, and then takes advantage
of any misevaluations of currencies
by buying and selling in different
foreign exchange markets.

“It’s the wild west of trading,” one
trader told the Princeton Review.

Foreign exchange traders receive
low-end salaries of $69,173 per
year, median salaries of $87,818

per year, and high-end salaries of
$139,517 per year.

Mathematics, economics, and
statistics majors have a distinct
advantage in applying for positions
in this field, as do history majors
whose coursework included
economics. Any experience in a
trading environment is valued, as is
any work that demonstrates the
ability to work hard, make fast and
accurate decisions, and manipulate
numbers. Many employers appreci-

ate study abroad, international
work experience or fluency in a
foreign language.

Foreign exchange traders must act
fast to exploit valuation differences:
“You'’ve got seconds to decide how
millions of dollars should be spent,”
said one trader, “so you have to
have confidence.” Confidence
ranked second right after “guts” in
qualities important in new traders.

Source: http://lweusemath.com
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Market research analysts identify trends

Market researchers gather
information about what people
think. They help companies
understand what types of products
people want and at what price.
They also help companies market
their products to the people most
likely to buy them. Gathering
statistical data on competitors and
examining prices, sales, and
methods of marketing and

distribution, they analyze data on
past sales to predict future sales.

Market research analysts receive
low-end salaries of $33,770 per
year, median salaries of $70,410
per year, and high-end salaries of
$112,410 per year.

Bob Anastasio, a director of
marketing, told the Mathematical

Association of America, “If you
are interested in this more _»
applied side of mathematics, you |
should consider taking some
business courses (marketing,

finance, accounting) in addition
to applied mathematical courses
like Probability and Statistics,
and Operations Research.”

“By applying statistical
techniques ... | was able to
help my employers optimize
return on investment in their
marketing campaigns.”

- Bob Anastasio

Source: http://lweusemath.com
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“5 of the 6 ‘Best
Jobs’ in terms of
low stress, high
compensation,
autonomy, and
hiring demand in
the ‘Job Related
Almanac’ by Les
Krantz are all
math related.”

-weusemath.com

“What I do is
interesting, | feel that
I'm making a
contribution, I enjoy
working with doctors
doing medical research.*

-Mike Liebev
Biostatistician
Cleveland Clinic

Foundation

WHAT CAN MY FUTURE HOLD
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Mathematics used in scientific fields

Mathematical skills are vital for
most scientists, and for those
interested in both science and
mathematics, a variety of
career options are available in
any scientific field.

For those interested in
biology, careers for
mathematics majors can
include biologist, biostatisti-
cian, computational biologist,

Biostatisticians design
research studies and analyze
data related to human health,
animals or plants. The
healthcare, biomedical, and
pharmaceutical fields employ
biostatisticians who are
responsible for analyzing ge-
netic data, disease occur-
rence, and medical imaging
data. These biostatisticians
develop clinical trials to assess
drug treatments. Other
academic and government
biostatisticians analyze data of

mathematical biophysicist,
physician, and epidemiologist.

A variety of scientific careers
require upper-level mathemati-
cal backgrounds including
research scientists, astronauts,
climatologists, forensic
analysts, geologists, and
environmental mathematicians.

A firm foundation in mathe-

populations exposed to
environmental chemicals and
conditions to understand their
risks and effects.

Biostatisticians receive low-
end salaries of $46,000 per
year, median salaries of
$99,571 per year, and high-end
salaries of $140,498 per year.

A bachelor's degree is suffi-
cient for entering the field of
Biostatistics as an assistant.
However, most Biostatisticians
have M.S. or Ph.D. degrees in
Biostatistics, Statistics, or
Applied Mathematics.

Biostatisticians collaborate
with researchers as they
design studies, helping them
find the best approach to data
gathering given the question
the researchers are trying to
answer. These statisticians
provide advice on such topics
as sample size and data
collection (what methods will
be used to gather the data).

matics can be the stepping
stone to great success in a
scientific field whether one is
pursuing further education or
working in industry.

Geologist, Kitty Milliken, Ph.D.,
said, “Take a lot of math. Math
is incredibly important in
science. | wish I'd taken even
more math in college than |
did, and | had a math minor!”
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brostatisticians design research studies

Once the raw data have been
gathered, biostatisticians use
statistical software to turn the
data into useful information.
They use standard statistical
procedures and terms to help
researchers pinpoint which
results were significant and
which were inconclusive,
warranting further study.
Biostatisticians sometimes find
themselves cleaning up an
imperfect data set to help
researchers glean conclusions
from it.

Mike Lieber, a biostatistician
for Cleveland Clinic Founda-
tion, told the Mathematical
Association of America, “I
consider myself very fortunate
to be doing this kind of work.
What | do is interesting, | feel
that I'm making a contribution,
| enjoy working with doctors
doing medical research, and
the work is neither stressful
nor strenuous."

Source: http://lweusemath.com
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Climatologists model Tuture weather patterns

Climatologists study climate conditions
averaged over a period of time. They
use climate models for a variety of
purposes, from the study of the dynam-
ics of the weather and climate system
to projections of future climate. In
contrast to meteorology, which focuses
on short term weather systems lasting
up to a few weeks, climatology studies
the frequency and trends of those

g EE E— E— EE I I I B BN EEE AN SN BN BN EEE EEE EEE N EEE M M I M M B

' Forensics analysts help solve crimes

Forensic analysts use scientific
techniques to solve criminal cases.
They may use traditional methods
such as fingerprinting, assisted by
computers, in addition, blood
analysis, forensic dentistry, voice and
speech spectrograms, and genetic
fingerprinting. Chemicals, such as
poisons and drugs, are analyzed by
chromatography and ESDA
(electrostatic document analysis) is a
technique used for revealing
indentations on paper, which helps
determine if documents have been
tampered with.

A forensic analyst uses bloodstain
pattern analysis in order to tell the
story of the crime. It turns out that

~

systems. Climatology considers the past
and can help predict future climate
change.

Climatologists receive low-end salaries
of $38,990 per year, median salaries of
$81,290 per year, and high-end salaries
of $127,100 per year.

Climatologists need to have a strong

the location where the blood lands,
and the shape of the blood on the
landing surface, reveal both the
direction in which the blood was
moving and how much force was
used to wound the victim. Analysts
use math principles to figure out the
location of the victim when the blood
was shed and even the type of
weapon or impact that caused the
victim’s injury. Math is also used to
establish the range of time of death
based on the temperature of the
body when it was found and to
measure other changes in the body
occurring at the time of death.

The UNL Forensics Science website
states, “Some of this science is inher-

background in mathematics and
science. In fact, a bachelor’s degree
in mathematics provides excellent
preparation for graduate study in
climatology. Climatologists often
pursue higher education by obtain-
ing a master’s degree and a Ph.D.

Source: http://weusemath.com.

ently intriguing and is used as the
basis for countless television
shows, novels, and movies. The
analysis of human remains to
estimate sex, age, and stature

“Some of this
might fall into this category. In

‘ o science is
ntr: . m rensi ien .
contrast, so 'e orensic S(‘,e. ce mherently
would result in very short-lived PP .
levisi e Th intriguing and is
television programming. IS
Prog & used as the

ight include det ining th .
mig! Include determining e baSlS fOf' countless

television shows,
novels, and
movies.”
-UNL, Department
of Forensic Science

|~

number of insect parts in a can
of processed food.”

Forensic analysts receive low-
end salaries of $30,990 per year,
median salaries of $49,286 per
year, and high-end salaries of
$80,330 per year.

Source: http:/lweusemath.com
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Dream job: Using geometry lo filter water

Waste filters are not the most exciting product but
they are vital to modern life: people rely on clean,
flowing water free of garbage. What people may
not know is that the geometry of these waste
filters is key to catching all the debris, while
keeping water flowing freely.

That is where Sumanth Swaminathan came in. With
his colleagues at W.L. Gore & Associates, which
makes a range of industrial and medical products
like Gore-Tex and Glide dental floss, Swaminathan
combined geometry and fluid dynamics to improve
waste filters.

“I love being the person who’s given a problem that
doesn’t make any sense; then turns it into a problem
that makes sense, solves it, and provides an enormous
amount of value to a company,” said Swaminathan,

who earned his Ph.D in applied mathematics at
Northwestern University.

Their team used network theory to optimize the
filter’s ability to catch garbage in the water.
Simulating particle and fluid flow through the filter
to see where they land, he helped mathematically
optimize the microstructure in the improved
filters

“The geometry is really complicated so we had to
do some additional mathematics just to under-
stand what's inside the images of the filters,” he
said. Then Swaminathan translated the physical
explanation from the simulations into a
calculation, which was then used to build a model
of the new filter.

This process, building new models from mathemati-
cal calculations, saves both time and resources in
the actual building side of material science. Instead
of building prototype after prototype, the research-
ers can get closer and closer to the finished prod-
uct, so when it is ready for testing it is nearly ready
to be used. The same steps Swaminathan used to
produce a waste filter can be applied to new prod-
ucts like guitar strings or dental floss.

Now as Chief Data Scientist for Revon Systems,
Swaminathan develops machine learning algorithms
for early predictions of disease exacerbations in
patients with chronic illnesses. The algorithms also
predict what advice to give patients and what
medical help to seek.

Source: http://mathcareers.maa.org/dream-job-using-
geometry-filter-water
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“The top 15
highest-earning
college degrees all
have one thing in
common -- math
skills. That's
according to a
recent survey from
the National
Association of
Colleges and
Employers, which
tracks college
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Math 1s basis of computer science

Computer scientists work as
theorists, researchers, or
inventors. They use innovation to
solve complex problems and
create or apply new technology.
The areas of computer science
research range from complex
theory to hardware design to
programming-language design.
Some researchers work on
projects such as developing and
advancing uses of virtual reality,
extending human-computer
interaction, or designing robots.

Knowledge of mathematics is
necessary for any complex work
involving computer science.

Various careers are open to those
interested in pursuing both their
passion for mathematics and com-
puter science. These careers in-
clude computer scientist, imaging
scientist, software engineer, staff
systems analyst, modeling and
simulation analysts and system
engineer.

Michael Murray, a Java developer,
told the Mathematical Association
of America, “Without a solid
mathematical base, the most
talented of programmers can
easily get lost when all these
numbers start flying around.”

Source: http://weusemath.com
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graduates’ job
offers.”

Starting Salaries by Major for the Class of 2015

Bachelor's Degrees
Starting Salary

AnMajors |GG 539,045
Electrical Engineering || N - .0 30
Computer Engineering [ NG 575
Mechanical Engineering | NN .05
Software Design [ NG - 153
Computer Programming | N - 065
Chemical Engineering || R - ;. 22
Computer Science | NG .23
Civil Engineering | NN - 422
Mathematics (includes applied) | N N - .052
Construction | NG <>.55!
Supply Chain | 5,505
Finance |G 699
Accounting || NG 525
Nursing | 3,51
Chemistry [ .54+
Human Resources || N .95
Marketing || AN .31
Economics | NG 1.8
Humanities & Liberal Arts || NN 35,162
Agricultural Sciences || NN NN 3: 55+
Biolozy | 32,506
Public Relations || N 35,563
Psychology |GG 36573
Social Work | NN 3¢.639
Advertising [ NG :¢.632

Data: Michigan State U

Source: The College Degrees With The
Highest Starting Salaries in 2015 by Susan
Adams for forbes.com.
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Video game pioneer keeps creating

Making a video game is an
odd mixture of science
and art, and you never
know what problem you'll
be asked to solve next.
That sort of challenge is
exactly why Kathie Flood
loves her job as the man-
aging director and CEO of
Cascade Game Foundry.

Kathie describes her ca-
reer path as “accidental.”
She loved arcade games
but didn’t realize that it
was possible to get an
actual job in game design.
After several years work-
ing as a technical writing,
Kathie realized she wanted
to be a part of the design
and development process
of software rather than
the backend. So she
moved into project man-
agement. “| was in the
right place (Microsoft) at
the right time (mid-"90s)
with the right skills
(technology background,
project design and man-
agement experience) and
interests (sports) when
Microsoft decided to get
into the entertainment
software business.”

From 1994 to 2009,
Kathie worked at

Microsoft, ultimately be-
coming a program manag-
er. She enjoyed being able
to focus on one game
from start to finish and
participating in every
aspect of the game’s design
and production.

%

Katie’s background in
mathematics is instru-
mental to her work.

It allows her to have a
strong understanding on
the higher-level mathemat-
ics necessary to create
realistic physics 3D
graphics in her games. This
helps her work with the
programmers and artists
creating these features so
she can better understand
the challenges they face.
The problem-solving skills
she learned while studying
mathematics help her

-l

break down complex prob-
lems into smaller, more man-
ageable parts, find creative
solutions, and execute them.

With an interest in creating
video games for people
outside of the core demo-
graphic, Flood developed
“Infinite Scuba,” a game in
which a scuba diver encoun-
ters undersea animals and
artifacts that need to be un-
locked. The main character is
a woman.

When asked what she enjoys
most about her job, Flood
responds that she loves
bringing order to chaos and
seeing people enjoy the
games that she helps create.
“And, when people ask me
what | do for a living, | love
to see their eyes light up
when | say | make video
games!’” | never got that reac-
tion when my answer was ‘|
write technical reference
guides for programmers!””

Source: http://mathcareers.maa.org/
dream-job-video-game-pioneer-
keeps-creating

Admin. "Dream Job: Video Game
Pioneer Keeps Creating." Dream Job:
Video Game Pioneer Keeps Creating |
MAA Math Career Resource Center.
MAA, 27 Feb. 2017. Web. 02 June
2017.
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Electrical engineers develop electrical equipment

Electrical engineers design, develop,
test, and supervise the manufacture
of electrical equipment. Some of
this equipment includes electric
motors; machinery controls,
lighting, and wiring in buildings;
automobiles; aircraft; radar and
navigation systems; and power
generation, control, and transmis-

sion devices used by electric
utilities.

Electrical engineers receive low-
end salaries of $56,256 per year,
median salaries of $89,268 per
year, and high-end salaries of
$93,933 per year.

Electrical engineers use
laws of nature that are
mathematical expressions
such as Maxwell's equations
for electromagnetics and
Kirchhoff's Rules for circuit
analysis.

Source: http://lweusemath.com |
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Aspiring engineers have diverse
options when choosing what type
of engineering major they wish to
pursue.

For example, the University of
Nebraska-Lincoln offers
undergraduate majors in
architectural engineering,
agricultural engineering, biological
systems engineering, chemical
engineering, civil engineering,
computer engineering,
construction engineering, electrical

engineering, electronics

\

engineering, industrial engineering,
and mechanical engineering. There
are more options for careers
beyond these such as petroleum
engineering and applications
systems engineering.

For those interested in pursuing a
career in engineering, the BYU
Mathematics Department lists the
following required education,
“Engineers typically enter the occu-
pation with a bachelor’s degree in
mathematics or an engineering
specialty, but some basic

Engineering covers diverse fields

research positions may require
a graduate degree. Most
engineering programs involve a
concentration of study in an
engineering specialty, along with
courses in both mathematics
and the physical and life
sciences. Engineers offering
their services directly to the
public must be licensed.
Continuing education to keep
current with rapidly changing
technology is important for
engineers.”

“Among the top 10 most
sought after college
graduates by companies
right now are electrical
engineers, mechanical
engineers, computer
engineers and civil
engineers.”
-UNL, College of
Engineering

|
|
]
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Mechanical engineers create machines

Mechanical engineers research,
design, develop, manufacture, and
test tools, engines, machines, and
other mechanical devices.
Mechanical engineering is one of the
broadest engineering disciplines.
Engineers in this discipline work on
power-producing machines such as
electric generators, internal
combustion engines, and steam and
gas turbines. They also work on
power-using machines such as
refrigeration and air-conditioning
equipment, machine tools, material
handling systems, elevators and

escalators, industrial production
equipment, and robots used in
manufacturing.

Mechanical engineers receive low
-end salaries of $52,456 per year,

median salaries of $66,555 per

year, and high-end salaries of
$87,611 per year.

According to the University of
Nebraska-Lincoln’s Department
of Engineering’s website,
“Mechanical engineers deal with

a wide realm of motion, all
forms of energy conversion
and transmission; the flow
of fluids and heat; the
development, design and
operation of machinery and
equipment; material
structure and properties;
and transportation
processes.”

Source: http:/lweusemath.com
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Mathematics 1s vital to many careers
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“It’s a lot more than just
some boring subject that
everybody has to take in
school... It’s the science

of problem-solving.”

-Jennifer Courter

"l thoroughly enjoy the
career I’'ve chosen, and |
have no question that |
wouldn’t be here if | had
not started my training
with a degree in mathe-
matics. The analytical
problem-solving skills
one develops working
through a mathematics
curriculum are highly
valuable and transfera-
ble to any future
aspiration."

-Marla Prenger
Associate Scitentist
Proctor and Gamble

A major in mathematics
prepares students for a
wide variety of careers.
Besides the wealth of
opportunities in business,
science, computer science,
and engineering,
mathematics majors have a
diverse group of options.

Possible careers include air

traffic controller, animator,
architect, attorney, cartogra-
pher, cryptanalyst, geographer,
national security analyst, politi-
cal scientist, psychometrician,
statistician, technical writer,
urban planner, and teacher.

“It's a lot more than just some
boring subject that everybody
has to take in school,” says

Jennifer Courter, a research
mathematician at mental
images Inc., a maker of 3D-
visualization software in San
Francisco, quoted in the arti-
cle, Doing the Math to find the
Good Jobs, by Sarah Needle-
man, which appeared in the
Wall Street Journal on January
6, 2009. “It's the science of
problem-solving.”

Air traffic controllers direct pilots

Air traffic controllers
coordinate the movement
of air traffic to make
certain that planes stay a
safe distance apart. Their
immediate concern is
safety, but controllers also

regulate airport traffic

es; others regulate airport
arrivals and departures.

Air traffic controllers receive
low-end salaries of $45,020
per year, median salaries of
$111,870 per year, and high-

Urban planners develop long-
and short-term plans for the
use of land and the growth of
urban, suburban, and rural
communities and the region in
which they are located. They
help local officials by
recommending locations for
roads, schools, and other
infrastructure and suggesting
zoning regulations for private

must direct planes efficient-
ly to minimize delays. Some

through designated airspac-

end salaries of $161,010 per
year.

A degree in mathematics is a
great way to start a career as
an air traffic controller. To
become an air traffic control-
ler, a person must also
complete an FAA-approved
education program; pass a
pre-employment test; receive
a school recommendation;
meet the basic qualification
requirements in accordance
with Federal law; and achieve a
qualifying score on the FAA-
authorized pre-employment
test.

Urban planners design

property. This work includes
forecasting the future needs of
the population.

Urban planners receive low-
end salaries of $37,960 per
year, median salaries of
$59,810 per year, and high-end
salaries of $91,520 per year.

Urban designers use math as

Air traffic controller uses math
in order to be able to under-
stand distances and measure-
ments at a moment's notice.
They also must be able to do
mental math quickly and accu-
rately. Part of their job is di-
recting aircraft at what altitude
and speed to fly. An error in
these directions could be fatal
so a strong math background
is important. In addition, gain-
ing computer skills is essential
in order to work with special
computer programs and auto-
mated instruments.

Source: http://weusemath.com

L] t °
they design the arrangement,
appearance, and functionality
of towns and cities, and in
particular, the shaping and uses
of safe public space. Also,
urban designers use
mathematical models to

forecast the future needs of a
group of people.

Source: http://weusemath.com

WHAT CAN MY FUTURE HOLD WITH A MATH DEGREE?
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Psychometricians write standardized tests

A psychometrician is a person who
practices the science of measure-
ment, or psychometrics. The term

psychometrics refers to the
measurement of an individual's

psychological attributes, including

the knowledge, skills, and abilities a
professional might need to work in
a particular job or profession. Also,
psychometricians write exams such
as the MCAT, LSAT, GMAT, SAT,

ACT, and Advance Placement test.

Typically, many psychometricians
work for testing organizations.
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Cryptanalysts develop coding systems

Cryptanalysts design, implement,
problems. They analyze and
decode messages for military,

cies or organizations. They help
provide privacy for people and

of important data systems. They
are constantly working on new

—— e mm Em e =

ways to encrypt information.
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and analyze algorithms for solving
decipher secret coding systems and

political, or law enforcement agen-

corporations, and keep hackers out

They initially determine the abilities,
skills and knowledge needed to do
the job and create the specifications
of the test. They then write test
questions and determine the
passing score. They may also
perform data analyses on the test
results as well as conducting validity
and reliability studies. College
Board, the company that writes the
SAT and Advance Placement tests,
employ psychometricians.

Psychometricians receive low-end
salaries of $50,000 per year,

Cryptanalysts receive low-end
salaries of $38,930 per year,
median salaries of $79,470 per
year, and high-end salaries of
$112,780 per year.

Cryptanalysts use math to perform
many tasks including studying and
testing ideas and alternative
theories, following mathematical
theorems, encoding and encrypting
systems and databases, performing

median salaries of $59,440 per
year, and high-end salaries of
$200,000 per year.

The minimum requirements for the
position of a psychometrician are a
Master’s degree in educational
measurement, industrial/
organizational psychology,
mathematics, or related area with
relevant experience and training.

A Ph.D. in a relevant field is highly
desirable.

Source: http:/lweusemath.com

cryptic computations and applying
methods of numerical analysis,
devising systems for companies to
help keep hackers out and to pro-
tect the company and consumer,
using computers to make graphs,
tables and charts of data, acting as
consultant to research staff con-
cerning cryptical and mathematical
methods and applications.

Source: http:/lweusemath.com

“Cryptanalysis is
one of the core
technical disciplines
necessary for the
NSA to accomplish
its mission and
provide critical

intelligence to the

2

Nation’s leaders.”

-www.nsa.gov

/

Technical writers need superior writing skills

A technical writer is a professional
writer who designs, writes, creates,

maintains, and updates technical
documentation including online
help, user guides, white papers,
design specifications, system

manuals, and other documents.

Technical writers work for book,
magazine, or newspaper publishers,
or they may be employed in other

industries. Technical writers who
work for the federal government
write the pampbhlets that are pub-
lished by the Government Printing
Office. These pamphlets cover
many different fields, including the
activities of various government
agencies and the developments in
research in such areas as medicine,
education, and agriculture. Some
technical writers work for colleges

or universities or for the publishers

of professional journals. Others
work for advertising agencies.

Technical writers receive low-end
salaries of $36,500 per year,
median salaries of $61,620 per
year, and high-end salaries of
$97,460 per year.

Source: http:/lweusemath.com
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Come to UNL to pursue research in ...
Algebra, Discrete Mathematics, and Topology

(algebraic geometry, coding theory, combinatorics, commutative algebra,
geometric group theory, K-theory, low dimensional topology)

Applied Mathematics and Mathematical Modeling

Lincoln

(mathematical biology, mathematical modeling, dynamical systems)

Mathematics Education
(teacher education and undergraduate proof)

Pure and Applied Analysis

(control theory, operator algebras, ordinary differential equations and difference
equations, partial differential equations, scientific computing)
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Supportive Environment

The Department of Mathematics at Nebraska is a
national leader in mentoring. The department prides
itself on the attention it pays to its graduate students
by involving them in the full range of activities —
research, teaching, and outreach — that the
department engages in. We provide a wide array of
professional development in addition to classes and
research. Our graduates are prepared for a wide
range of careers and have an excellent job-placement
track record. In recognition of our success in
mentoring students, we have received an AMS
Award for an Exemplary Program or Achievement in
a Mathematics Department.

The Department has a well-
deserved reputation for mentoring
women. Nationally, only 36% of
graduate students and only 25%
of Ph.D. recipients are women,
whereas in our Department, 49%
of our current (83) full-time
graduate students and 41% of our
Ph.D. recipients in the past five

Ratio of cell type (%)

20
Time (day)

years are women.

0.45 | ——— Prey Nullcline

University and Location

The University of Nebraska-Lincoln is a Big Ten
institution with more than 25,000 students, located
adjacent to downtown. Lincoln is a community of
273,000 with a very affordable cost of living and a
variety of cultural and recreational opportunities,
from concerts to First Friday art gallery walks to
parks and bike trails. \

Financial Aid

|
|
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Teaching Assistantships: = *° ',

+ Beginning stipends for the current year
(2017-2018) are $16,000 for the nine-month
academic year.

« Complete tuition waiver and subsidized medical
coverage.

+ Additional summer support of $3,000 to $4,600 is
typically available.

Fellowships:

«  Othmer Fellowships add $8,000 to an annual TA
stipend for three years.

+ Chancellor’s Fellowships add $4,000 to an annual
TA stipend for two years.

Applications are due each year in mid-January

Department of Mathematics * University of Nebraska-Lincoln ¢ Lincoln, NE 68588-0130

http://www.math.unl.edu ¢ Email: mathgraduateprograms@unl.edu

UNL does not discriminate based upon any protected status. Please see go.unl.edu/nondiscrimination
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