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 Extremal combinatorics deals with the problem 
of determining or estimating the maximum or 
minimum possible value of an invariant of a 
combinatorial object that satisfies certain 
requirements. My research is on problems of 
extremal combinatorics motivated by applications 
in computer science, engineering, biology, and 
nanotechnology. The following is a sample of 
topics that I am currently interested in. 
 

• Coding Theory: How to construct good 
codes that would protect against errors 
introduced by communication channesls 
when information is transmitted across 
them? Of particular interest are 
unconventional channels such as 
insertion/deletion channels, q-ary channels 
(q > 2), quantum transmission channels, 
and DNA storage channels. 

 
• Electronic Design Automation: Power 

efficiency and signal integrity are two 
important design criteria in deep submicron 
VLSI. How do we design information 
transmission schemes that are power-
efficient, and protects against interference 
at the deep submicron level? 

 
• Group Testing: Nonadaptive group testing 

algorithms are useful when we want to 
trade resources for time, in identifying 
objects of a certain trait in large 
populations. What is the best tradeoff we 
can obtain? 

 
• Nanotechnology: Nanometer-scale 

components are prone to manufacturing 
errors. What and how much redundancy 
must be introduced in the design of these 
components so that in the face of 
manufacturing defects, we can reconfigure 
via the redundancy introduced to render 
the component still useful? 

 
 Extremal combinatorial objects are often 
difficult to determine. Examples of such objects 
are optimal codes, combinatorial designs, Ramsey 
graphs, and various geometric packings and 
coverings. I am also interested in the design of 
practical algorithms for searching for extremal 
combinatorial objects, and whenever possible to 
enumerate them. 

 In general, I am interested in multidisciplinary 
problems, especially those lying in the intersection 
of discrete mathematics, computer science, and 
engineering. 
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