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A DEEP DIVE INTO
THE MICHIGAN
STATE UNIVERSITY
MATH
DEPARTMENT: A
HUB OF
MATHEMATICAL
EXCELLENCE

Fo r  s tuden t s  and
researchers  alike,  the
s e a r c h  f o r  a
m a t h e m a t i c s
d e p a r t m e n t  t h a t
balances  r igorous
academic training with
a  s u p p o r t i v e ,
c o l l a b o r a t i v e
environment  often

l e a d s  t o  o n e
d e s t i n a t i o n :  t h e
Mich igan  S ta te
University  Math
Department.  Located
in  East  Lansing,  this
department  is  not
merely  a  collection  of
classrooms and offices;
it  is  a  vibrant,  living
community  dedicated
to the advancement of
mathematical  theory,
e d u c a t i o n ,  a n d
application. From pure
m a t h e m a t i c s  t o
c u t t i n g - e d g e
i n t e r d i s c i p l i n a r y
r e s e a r c h ,  t h e
department has carved
out  a  significant
reputation  on  both  a
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national  and  global
stage. Whether you are
a  p r o s p e c t i v e
undergraduate ,  a
graduate  s tudent
seeking  a  PhD,  or  a
colleague  in  the  field,
understanding  what
makes this department
tick offers a fascinating
look  into  the  heart  of
modern  mathematical
science.
The  Michigan  State
U n i v e r s i t y  M a t h
Department  has  long
been a cornerstone of
the university's identity
as a leading land-grant
institution.  Its  mission
extends beyond simply
teaching  calculus  to
thousands  of  students
e a c h  y e a r ;  i t  i s  a
p o w e r h o u s e  o f
discovery,  contributing
to  fields  as  diverse  as
n u m b e r  t h e o r y ,
topology,  probability,
and  mathematical
b i o l o g y .  T h e
department's  success

is built on the premise
that  mathematics  is  a
collaborative endeavor,
one that thrives when
bri l l iant  minds  are
given  the  resources
and freedom to explore
the  unknown.  This
p h i l o s o p h y  h a s
attracted  talented
faculty  and  students
from around the world,
creating a rich tapestry
of  intellectual  pursuits
within  Wells  Hall  and
beyond.

A STORIED
HISTORY AND A
FORWARD-
LOOKING VISION

T h e  r o o t s  o f  t h e
Mich igan  S ta te
University  math
department run deep,
evolving alongside the
university  itself  from
an agricultural  college
into  a  comprehensive
research  university.  In
i ts  ear ly  days,  the
focus  was  heavily  on
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service  courses  for
e n g i n e e r i n g  a n d
agriculture.  However,
as  the  20th  century
p r o g r e s s e d ,  t h e
department  made  a
concerted  effort  to
build  a  world-class
research  faculty.  This
transformation  was
m a r k e d  b y  t h e
recruitment  of  top
mathematicians  and
the  development  of
s t r o n g  g r a d u a t e
programs  that  began
to  produce  influential
research.
Today, the department
is recognized as a top-
t i e r  r e s e a r c h
institution, consistently
ranking among the top
5 0  m a t h e m a t i c s
departments  in  the
United  States.  This
modern success is not
an  accident  but  the
result  of  a  strategic
vision that emphasizes
excellence  in  several
k e y  a r e a s .  T h e

d e p a r t m e n t  h a s
invested  heavily  in
applied  mathematics
and  computational
science,  recognizing
t h e  g r o w i n g
i m p o r t a n c e  o f
m a t h e m a t i c a l
modeling  in  fields  like
c l i m a t e  s c i e n c e ,
epidemiology, and data
analysis.  At  the  same
time, it has maintained
a profound respect for
pure  mathematics,
ensur ing  that  the
theoretical foundations
of the discipline remain
s t rong .  Th i s  dua l
focus—balancing  the
p u r e  w i t h  t h e
applied—is  a  defining
characteristic  of  the
department  and  a
major  reason  for  its
sustained  relevance
and  prestige.

Core
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Mission
and
Education
al
Philosoph

y
A t  i t s  c o r e ,  t h e
Mich igan  S ta te
University  math
department is guided
by  a  dual  mission:  to
advance  mathematical
knowledge  and  to
educa te  the  nex t
g e n e r a t i o n  o f
mathematicians  and
quantitatively  literate
c i t i z e n s .  T h e
educational  philosophy
is  rooted in the belief
that  mathematics  is
best  learned  through
active  engagement.
This  goes  beyond  the

tradit ional  lecture
format.  Students  are
e n c o u r a g e d  t o
participate in research,
attend  seminars,  and
collaborate with faculty
on projects  from their
very  first  years  in  the
p r o g r a m .  T h e
department  fosters  a
" l o w - e g o ,  h i g h -
intensity"  culture,
which means that while
t h e  a c a d e m i c
s t a n d a r d s  a r e
exceptionally high, the
environment is  one of
s u p p o r t  a n d
collaboration  rather
t h a n  c u t t h r o a t
compet i t ion.  Th is
approach is particularly
evident  in  the  way
graduate  students  are
mentored, with faculty
acting  as  dedicated
guides  through  the
complex  landscape  of
a d v a n c e d
mathematical study.
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EXPLORING THE
ACADEMIC
PROGRAMS: FROM
UNDERGRAD TO

PHD

The  Michigan  State
U n i v e r s i t y  M a t h
Department  offers  a
comprehensive suite of
academic  programs
designed to cater to a
wide range of interests
and  career  paths .
Whether  a  student  is
drawn  to  abstract
theory  or  practical
application,  there  is  a
program  tailored  to
t h e i r  n e e d s .  T h e
d e p a r t m e n t
understands  that  a
degree in mathematics
is not a one-size-fits-all
proposition,  and  this
flexibility  is  a  major
strength.

Undergra

duate
Studies:
Building a
Strong
Foundatio
n
For  undergraduate
s t u d e n t s ,  t h e
department  provides
s e v e r a l  p a t h w a y
options. The Bachelor
o f  S c i e n c e  i n
Mathematics  is  the
most  rigorous  track,
designed  for  students
who  intend  to  pursue
graduate  studies  or
careers that demand a
deep  theo re t i ca l
understanding.  I t
covers  the  essential
core  of  real  analysis,
abstract  algebra,  and
l i n e a r  a l g e b r a ,
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prov id ing  a  so l i d
f o u n d a t i o n  f o r
advanced  work.
In  add i t ion  to  the
s t a n d a r d  B S ,  t h e
department  offers
several  specialized
concentrations  that
allow students to tailor
their degree:

The Actuarial
Science
Concentration:
One of the most
popular tracks,
this program is
jointly offered
with the
Department of
Finance and
prepares
students for the
professional
actuarial exams.
It combines
rigorous
mathematics
with statistics
and economic
theory.
The Applied

Mathematics
Concentration:
This track is
perfect for
students
interested in
using
mathematics to
solve real-world
problems in
engineering,
physics, and
biology. Courses
in ordinary and
partial
differential
equations,
numerical
analysis, and
mathematical
modeling are
central to this
program.
The
Mathematics of
Data Science
Concentration:
A newer and
highly relevant
program, this
concentration
focuses on the
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mathematical
foundations of
machine
learning,
probability, and
optimization,
preparing
students for the
booming field of
data science.

The  department  also
offers  a  vibrant
Honors  Program  for
h igh ly  mot iva ted
undergraduates,  which
provides  access  to
advanced courses and
research opportunities.
Many  undergraduates
are  involved  in  the
Di rected  Read ing
Program  (DRP)  o r
Research  Experience
for  Undergraduates
(REU) programs, where
they work side-by-side
with faculty on original
research projects. This
hands-on experience is
invaluable  for  those
considering a future in
academic research.

Graduate
Programs
: The
Path to
Research
T h e  h e a r t  o f  t h e
department's  research
miss ion  l ies  in  i ts
graduate  programs.
T h e  P h D  i n
Mathematics is a full-
t i m e ,  r e s e a r c h -
intensive program that
typically  takes  five  to
six years to complete.
T h e  p r o g r a m  i s
designed  to  transform
s t u d e n t s  f r o m
c o n s u m e r s  o f
m a t h e m a t i c a l
k n o w l e d g e  i n t o
producers  o f  new
knowledge.  The  first
t w o  y e a r s  a r e
d e d i c a t e d  t o
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coursework  in  core
areas,  fol lowed  by
qualifying  exams  and
the  se lect ion  o f  a
research  advisor.  The
dissertation  phase  is
where  students  make
an original contribution
to the field.
The  department 's
strengths in graduate
education  are  widely
recognized.  Students
benefit  from:

World-Class
Faculty
Mentorship:
Graduate
students work
closely with
leading
researchers in
their field. The
faculty is deeply
committed to the
success of their
students, and the
advisor-advisee
relationship is
taken very
seriously.

Generous
Financial
Support: Most
PhD students
receive full
funding,
including tuition
waivers and a
competitive
stipend, often in
the form of
teaching
assistantships or
research
assistantships.
This allows them
to focus entirely
on their studies
and research.
Seminar
Culture: The
department runs
multiple weekly
seminar series
that bring in
external
speakers and
showcase the
research of
faculty and
students. This is
a crucial part of
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the intellectual
life of the
department.
Interdisciplinar
y
Opportunities:
Students are
encouraged to
collaborate with
other
departments,
such as the
Department of
Computational
Mathematics,
Science, and
Engineering
(CMSE), the
Department of
Statistics and
Probability, or
the College of
Natural Science.

T h e  M a s t e r  o f
S c i e n c e  i n
Mathematics  is  also
offered,  providing  a
terminal  degree  for
t h o s e  s e e k i n g  t o
s t r e n g t h e n  t h e i r
mathematical skills for
careers  in  industry  or

t e a c h i n g ,  o r  a s  a
stepping-stone  to  a
PhD program. The MS
p r o g r a m  c a n  b e
completed  with  either
a thesis or a non-thesis
(coursework  only)
option.

RESEARCH AREAS
AND FACULTY
EXPERTISE

The  Michigan  State
University  math
department  is  home
t o  a  r e m a r k a b l y
d i v e r s e  r a n g e  o f
research expertise. The
faculty  are  not  just
teachers;  they  are
act ive,  publ ishing
scho la r s  who  a re
pushing the boundaries
of  human  knowledge.
T h e  r e s e a r c h  i s
organized  into  several
o v e r l a p p i n g  a n d
interconnected  areas,
c r e a t i n g  a  r i c h
e c o s y s t e m  f o r
discovery.
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Pure
Mathema
tics: The
Foundatio
n
The  department  has
significant  strength  in
several  branches  of
pure  mathematics.
Algebra is a particular
area  of  excellence,
with  a  group  working
on  noncommutative
algebra, representation
theory,  and  algebraic
geometry.  Number
theory  is  another
classic  strength,  with
faculty exploring topics
l i k e  a r i t h m e t i c
geometry and modular
forms. The department
a l so  has  a  s t rong
presence  in  topology
a n d  g e o m e t r y ,

including  symplectic
g e o m e t r y  a n d
g e o m e t r i c  g r o u p
theory.  These  pure
r e s e a r c h  g r o u p s
cont r ibu te  to  the
f u n d a m e n t a l
unders tand ing  o f
m a t h e m a t i c a l
structures  and  often
inspire  applications  in
unexpected ways.  The
work  done here  is  on
par  with  that  of  any
leading  mathematics
department  in  the
world.

Applied
and
Interdisci
plinary
Mathema



Michigan State University Math
Department 11

11

tics
Where  the  Michigan
State  University  Math
Depar tment  t ru ly
shines  is  in  its  robust
and  growing  applied
mathematics  program.
T h i s  i s  n o t  a n
afterthought;  it  is  a
central  pillar  of  the
department's  identity.
Key  areas  of  focus
include:

Mathematical
Biology: Faculty
and students use
differential
equations and
stochastic
processes to
model biological
systems, from
the spread of
infectious
diseases to the
dynamics of
cellular
processes. This
group
collaborates

closely with the
College of
Human Medicine
and the College
of Veterinary
Medicine.
Probability and
Stochastic
Processes: With
applications
ranging from
finance to
physics, this
group works on
the theory and
application of
random
phenomena. This
includes research
on branching
processes,
random
matrices, and
stochastic
analysis.
Partial
Differential
Equations
(PDEs): This is a
core area of
applied math,
with faculty
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studying both
the theoretical
properties of
these equations
and their use in
modeling
physical
phenomena like
fluid dynamics
and wave
propagation.
Mathematical
Modeling and
Scientific
Computing:
This group works
on developing
numerical
methods and
algorithms to
solve complex
mathematical
problems arising
in science and
engineering. The
proximity to the
Department of
CMSE fosters a
highly
collaborative
environment for
this type of

research.

The diversity of faculty
expertise ensures that
graduate students can
find a mentor in almost
any  subfield  of
mathematics  they  are
interested in pursuing.

DEPARTMENT
CULTURE,
COMMUNITY, AND
STUDENT LIFE

Beyond  the  academic
rigor, the culture of the
Mich igan  S ta te
University  math
department is one of
its  most  compelling
features.  It  is  a  large
enough department to
offer  a  wide  range  of
opportunities but small
enough  to  foster  a
sense  of  community.
T h e  G r a d u a t e
S t u d e n t
Organization (GSO) is
very active, organizing
s o c i a l  e v e n t s ,
p r o f e s s i o n a l
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d e v e l o p m e n t
w o r k s h o p s ,  a n d
informal  gatherings
like  "Tea  Time"  which
is a cherished tradition
in the department. This
regular, daily tea hour
provides a break from
work and a chance for
students and faculty to
mingle  and  discuss
mathematics or  life  in
general.
Undergraduates  also
h a v e  a  s t r o n g
community through the
MSU  Math  C lub ,
w h i c h  o r g a n i z e s
p r o b l e m - s o l v i n g
s e s s i o n s ,  g u e s t
lectures,  and  social
e v e n t s .  T h e
d e p a r t m e n t
unders tands  that
s u c c e e d i n g  i n
mathematics  requires
not  only  intellectual
ab i l i t y  bu t  a l so  a
support ive  soc ia l
n e t w o r k .  T h e
philosophy here is that
mathemat i c s  i s  a

human  activity,  and
the  best  discoveries
often  happen  when
people  are  interacting
and sharing ideas in a
relaxed  setting.  This
welcoming atmosphere
is  frequently  cited  by
s tudents  as  a  key
reason they chose the
Mich igan  S ta te
University  math
department  over
o t h e r ,  m o r e
competitive options.

FACILITIES,
RESOURCES, AND
SUPPORT

Located  primarily  in
W e l l s  H a l l ,  t h e
department  benefits
from  modern  facilities
designed  to  facilitate
learning and research.
Graduate  students
h a v e  a c c e s s  t o
dedicated  office
spaces,  which  are
crucial  for  fostering  a
sense of belonging and
providing a quiet place
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to work. The building is
equipped with state-of-
the-art classrooms and
computer  labs  that
support  computational
r e s e a r c h .  T h e
M a t h e m a t i c s
L ib ra ry ,  w h i l e  a
branch  of  the  main
library, is located in the
same  bui lding  and
provides  easy  access
to journals, books, and
online resources.
The  department  also
provides  substantial
s u p p o r t  f o r
p r o f e s s i o n a l
development.  There
are  workshops  on
academic  wri t ing,
giving  presentations,
and applying  for  jobs.
T h e  T e a c h i n g
A s s i s t a n t  ( T A )
Training  Program  is
particularly  strong,
recognizing that  many
graduate  students  will
go on to teach at the
university  level.  This
program  prepares

them  to  be  effective
instructors,  which is  a
valuable  skill  in  any
career path.

CAREER
OUTCOMES AND
ALUMNI SUCCESS

A  degree  f rom  the
Mich igan  S ta te
University  math
department  opens
doors to a vast array of
career  opportunities.
The  quantitative  and
problem-solving  skills
that  are  honed  here
are  in  high  demand
across  virtually  every
sector.

Academic
Placemen
ts
For PhD graduates, the
academic job market is
competitive,  but  MSU
has  a  strong  track
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record  of  placing  its
g r a d u a t e s  i n
postdoctoral  positions
and  tenure - t rack
facu l ty  ro les  a t  a
variety  of  institutions,
from  large  research
universities  to  small
liberal  arts  colleges.
The  department 's
reputation  and  the
quality of its mentoring
p r o d u c e  h i g h l y
competitive candidates
in  the  academic  job
market.

Industry

and
Governm
ent
A significant number of
graduates, both at the
master's and PhD level,
find  rewarding  careers
in  the  pr ivate  and
public  sectors.  The
actuar ia l  sc ience
program  is  a  direct
p i p e l i n e  t o  t h e
insurance  and  finance
industries,  with  top


