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Insights into a Day in 
the Life of an Industrial 
Mathematician: Part I

Sharon Arroyo, William Christian,  
and Rajeev Namboothiri

Students often ask, “What is a typical day when working as a 
mathematician in industry?” Typical days vary across differ-
ent companies, positions, years of experience, and interests. 
Following are insights from our careers in industry that 
allow us to be curious and creative while providing value 
to our companies. In Part I, the focus is on how a day varies 
as we develop a mathematical solution. Part II is focused 
on how typical days change over the years of one’s career.

To appreciate the daily mix of activities you should 
understand the six general steps taken when developing a 
solution to a business problem:
1. Defining requirements
2. Developing a mathematical problem formulation
3. Defining an algorithm
4. Implementing an algorithm
5. Transitioning the solution
6. Analyzing results

Each of these steps can take hours to months depending 
on the type of project. Also, the process is rarely a linear 
one as we describe below and frequently bounces back and 
forth as more is learned about the problem.

When a project starts, there typically will be several 
meetings with the end user, often called the customer, to 
determine the solution requirements. These meetings could 
be in a conference room or, as in our cases, they could be 
on an airplane production line, at an analyst’s desk, or at 
an overseas military installation. The number of meetings 
and time frame needed to develop an initial set of require-
ments depends on the difficulty of the problem and the 
experience of the customer organization in teaming with 
mathematicians. During these meetings, the composition 
of the technical team needed will be considered. Mathema-
ticians are always working in teams with collaborators from 
various departments and with varied backgrounds, which 

you and your managers to clearly define goals and criteria 
for success. On the other hand, short-term goals can some-
times feel short-sighted, if your team’s priorities change 
drastically.
You won’t always get to decide what to work on.
This one is a spectrum. Companies such as Apple prefer to 
set strategic directions and product vision from the top and 
have them permeate downward. More bottom-up compa-
nies such as Facebook prefer a more entrepreneurial feel. 
Most companies lie somewhere in between, which means 
you are somewhat in charge of what you get to work on. My 
team establishes quarterly priorities and project proposals 
together, which then go through a review process to make 
sure the proposals align with company goals.
You have more resources.
As a graduate student, the main resource I had was my own 
time. As such, I was used to solving all my problems on 
my own. But as a team member, your goal is to arrive at a 
good solution in the most efficient manner possible. Doing 
everything yourself is not the most efficient way. Getting 
help is not only highly recommended, but expected of you.
Done is better than perfect.
It is an entirely new skill for most academics to weigh the 
costs and benefits of doing the job perfectly versus doing it 
fast. In industry, one makes this trade-off every day.

Closing Thoughts
The qualifications and projects of a data scientist are quite 
different from those of an academic mathematician, and 
yet the actual work is quite similar in nature. The great 
majority of a data scientist’s time is spent defining and 
redefining an ambiguous problem until it can be clearly 
stated, and then solved.

Once a data scientist finds interesting results, it is crucial 
to communicate them to the end customer. Building a story 
around a complex issue, supporting that story with evi-
dence derived from data, and interpreting the results into a 
concrete recommendation for the customer, are the central 
tasks of the job. From this perspective, your graduate train-
ing in mathematics, statistics, or operations research will 
provide a strong foundation for moving into data science.

Good luck with your career transition and job search!

Credits
Author photo is courtesy of Bolor Tur-
munkh.

Sharon Arroyo (PhD) is a Senior Technical Fellow at Boeing and Vice Pres-
ident of Industry at SIAM. Her email address is sharonfarroyo@msn.com.

William Christian (PhD) is an applied research mathematician at the US 
Department of Defence. His email address is researcher@wchristian 
.com.

Rajeev Namboothiri (PhD) is a senior scientist at GE Research. His email 
address is rajeev.namboothiri@ge.com.

These articles appeared on the BIG Math Network website https://big 
mathnetwork.org and are reprinted here with permission.

DOI: https://dx.doi.org/10.1090/noti2462

Bolor Turmunkh

https://bigmathnetwork.org
https://bigmathnetwork.org


Early Career

572    Notices of the AmericAN mAthemAticAl society Volume 69, Number 4

leads to a higher-quality solution and exciting learning in 
new areas.

Once you have gathered the initial requirements, a fun 
part of the solution development is creating a mathematical 
problem formulation (i.e., mathematical equations that 
define the problem and will be used for algorithm devel-
opment). Experienced mathematicians will leverage their 
insights into what approach and tools can be targeted for 
the business requirement (e.g., estimates on problem char-
acteristics and sizes that can be solved within the run time 
requirements) to have a likelier first-time quality solution. 
The step of defining a problem formulation often uncovers 
additional requirements, another benefit of the problem 
formulation step.

With the initial problem formulation defined, another 
engaging and innovative part of the solution development 
is the creation of the algorithm. While the development of 
new algorithms might be a dream task for a mathemati-
cian, the goal is to determine an algorithm approach that 
is the most efficient in terms of development time while 
still meeting all the requirements. As a result, utilizing 
prior algorithms developed in the company, and open 
source or commercial software when possible, are always 
considered first.

Once an algorithm plan is in place, implementation 
begins. A phased plan typically is developed not only as 
good practice, but also to be able to get input from and 
show progress to the customer. During the early steps, 
development languages are considered, where the decision 
depends on many factors including run and development 
time requirements, how the algorithm will be called in-
cluding any system integration plans, and developer skills. 
Insights gathered when testing the algorithm frequently 
lead to changes, including additional requirements.

Because sharing phased results with the customer has 
often taken place, the solution at the end is ready to be 
transitioned. Although training often takes place so the 
customer will know how to run the tool and interpret, 
analyze, and use the results, there is typically additional 
interaction with the customer to analyze results and work 
on requirements for the next extension. Analyzing results 
with the customer and seeing the value the solution pro-
vides can often be the most exciting and rewarding part of 
the entire process.

Typically, mathematicians will work on multiple proj-
ects at a time, and the state of each project will dictate the 
day. If one is involved with requirements and/or solution 
transition and analysis, there will be more meetings than 
if one is involved with implementation.

This overview has been just a glimpse into what the 
typical day of an industrial mathematician might include 
based on the steps for creating a mathematical solution to 
a business problem. In Part II of this article, we will give 
an overview of how typical days in the life of an industrial 
mathematician change over the years.

Insights into a Day in 
the Life of an Industrial 
Mathematician: Part II

In Part I, we talked about what a single day as an industrial 
mathematician might involve. However, a key factor in how 
your day varies is your level of experience in the field and 
with your employer.

Career Progression
Typically, days as an industrial mathematician vary as you 
progress in your career. As you start your career in industry, 
you will be assigned project(s) by your manager, and your 
role may be to develop solution methodologies to problem 
descriptions already provided to you. On a typical day, your 
focus primarily will be on advancing the technical solution 
development and execution, and you will be attending 
technical review meetings, both with your organizational 
team and with customer business teams. Some organiza-
tions choose not to expose early-stage practitioners to the 
end-customer, but this approach will vary from organiza-
tion to organization. This standard practice helps young 
practitioners smoothly transition into the business environ-
ment without needing to address day-to-day operational 
challenges of managing projects.

As you gain experience, you will be provided with addi-
tional responsibilities, starting with direct interaction with 
your stakeholders from the business teams. Your interaction 
with the business customer will become more frequent 
and include presenting your technical solutions directly to 
your customer. Increasingly, you will shape the direction 
of your project through discussions with the end users. 
You will have to start navigating the complexities involved 
in defining business problems of impact and to develop 
skills in converting these into a technical problem that can 
have a mathematical solution. You will be involved in the 
technical solution development and commonly receive 
support from your junior colleagues in the execution phase. 
You will also start managing technical work for your junior 
colleagues (e.g., providing suggestions on which algorithm 
to use to solve a problem).

As you continue to grow in the organization, the ex-
pectation will be for you to advance a technology area for 
the research organization by conceiving and developing 
projects in that space. This will require extensive interaction 
with business customers, potentially at the executive level, 
as you will need to educate the business leadership about 
the potential impact of the solution and convince them to 
invest time and resources from their organization in the 
project. Within the research organization, you will mentor 
and guide the junior researchers and may be less involved 
in the day-to-day execution of the ongoing projects.
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consider how you prefer to spend your time because you 
will have to live it every day.

Summing Up
The job of an industrial mathematician varies by day, per-
son, project, company, and industry, and it evolves along 
with your personal development goals and aspirations and 
supports an exciting career where you can be curious and 
creative while providing value to your organization.
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Mission Application
At the most basic level, each of us is faced with two options: 
academia or industry.  However, just as there are different 
types of academic institutions, there are different types of 
industry opportunities and some of them overlap with ac-
ademia. Industrial mathematicians, or practitioners, work 
in research, consulting (internal and external), training, 
tool development, or implementation.

What really makes practitioners unique from acade-
micians is that the practitioners need to be business mis-
sion-focused. That is, their work is done toward achieving 
business objectives such as reducing costs and process time 
and improving safety and quality within their organiza-
tion. Also, results need to be measurable in terms of their 
impact to the organization. Of course, what mission-ori-
ented looks like is different depending on the industry, the 
organization, business unit within the organization, and 
the individual’s role.

Even though the focus is mission-driven, in some orga-
nizations and industries, practitioners may be involved in 
what would be considered basic research either to move 
the problem solving forward or because the objectives or 
problem constraints are not addressed in academic liter-
ature. In those cases, the work is typically aligned toward 
a practical implementation of a solution rather than a 
purely theoretical result since the latter does not improve 
the organization’s bottom line.

Overall, industry practitioners must find a balance be-
tween short-term and long-term work.  On the one hand, 
there is the excitement of working with customers to create 
a capability that they really need and are going to use. On 
the other hand, it is important to think about what the 
organization will need 5–10 years in the future. The short 
term feeds the long term in that it helps to keep the prac-
titioner in touch with the organization and the long-term 
research grounded in organizational problems.

Management
The focus in this article has been on technical problem 
solving and leadership in industrial positions. However, 
we want to mention that management is also an option 
for practitioners with experience.

Managers often exchange the day-to-day technical work 
with responsibility for organization strategy and design, 
employee recruitment, providing motivation, evaluations 
and professional development, and obtaining and manag-
ing the financial and other resources needed for the team 
to meet its objectives. That being said, management roles 
at some companies do allow for a portion of the time to be 
devoted to technical problem solving, while others do not. 

Most people will say that the answer to the question 
of becoming a manager depends on whether you believe 
you can have more impact as a manager enabling technical 
work or in a hands-on technical role. It is very important to 
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