
All mathematicians, scientists, 
and engineers have at some 
point in their lifetime built a 
model. Most models are built 
by selecting or creating at 
least one equation that aims to 
reproduce (to some degree) a 
reality. Models often have mul-
tiple conditions that must be 
met. Because of this they 
exhibit inconsistencies or 
technical difficulties that make 
the situation appear arbitrary. 
Functional equations are a 
mathematical tool used to help 
prevent these inconsistencies 
and form more rigorous mod-
els. They seek to describe 
complex mathematical rela-
tionships in simple terms. 
Functional equations arise in 
areas such as computer sci-
ence, economics, statistics, 
information theory, probability 
theory, signal processing, and 
pattern recognition. Solving a 
functional equation is not like 
solving a standard mathemati-
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cal equation. Rather than 
solving for the value of a vari-
able, one tries to find the 
types or classes of functions 
that satisfy the given equation 
with respect to certain condi-
tions. An example can be 
seen above. Because of their 
vast spectrum of applications, 
it is common for mathemati-
cians to study functional 
equations defined on different 
mathematical structures. Be-
cause every structure has 
different mathematical proper-
ties often new solutions arise 
along with new methods and 
techniques to solve these 
equations. One often works to 
reduce something unknown 
down to something that is 
known. Dr. Elfen has been 
working for the past several  

years to find new and inno-
vative methods to solve 
these equations, specifically  
equations defined on ab-
stract groups. She works in 
an area in which a times b is 
not the same as b times a, 
and division is not always 
possible. She has developed 
new techniques to prove pre-
viously proven results and 
has had recent success in 
solving functional equations 
related to stochastic distance 
measures and quadratic 
equations. She is currently in 
collaboration with several 
mathematicians from the 
University of Louisville. Their 
research has recently been 
published in the journal 
Aequationes Mathematicae, 
a top journal in the field. 
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