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My current research interests are in network algorithms, 
distributed computing, and communication networks. 
With the emergence of the Internet and other 
networking technologies such as peer-to-peer 
networks, overlay networks, ad hoc wireless and sensor 
networks, it has become all the more important to 
design and analyze efficient distributed algorithms for 
solving various networking problems. My research goal 
is to design and analyze scalable  algorithms   that will 
work  efficiently on large-scale  networks. Efficient 
distributed and decentralized computation is  key  to 
this research as it leads to scalable algorithms. Another 
key is coming up with models that capture these 
networks (which are typically dynamic) and designing  
provably efficient  algorithms that work well on such 
models. Randomization and probabilistic analysis plays 
an important role in both these aspects  
and is a unifying theme underlying my research. 
 
Operation of a distributed communication network (e.g., 
the Internet) requires solving fundamental network 
optimization problems such as minimum spanning tree, 
shortest paths, Steiner tree, etc.  For example, in the 
Internet, computing shortest paths is necessary for 
shortest-path routing. My research focus is to design 
highly efficient distributed algorithms  for these 
problems, even possibly at the cost of a reduced quality 
of solution --- called distributed approximation. Such 
algorithms have low communication and time 
complexity and may output sub-optimal solutions. 
My research has resulted in the design of the first, 
provably-efficient distributed approximation algorithms 
for a number of  important network optimization 
problems including minimum spanning tree (MST), 
minimum Steiner tree, generalized Steiner forest, and 
the  shortest paths problem. Another key focus is to 
develop efficient algorithms for dynamic networks --- 
networks with dynamically changing characteristics 
e.g., topology or bandwidth.  Dynamic networks are 
becoming increasingly important with the rise of peer-
to-peer networks and ad hoc wireless, mobile, and 
sensor networks. Much of the traditional distributed 
computing theory focuses on static networks and thus 
there is an urgent need to develop a solid distributed 
algorithmic foundation for dynamic networks. 
 
Designing energy-efficient algorithms is an important 
task for energy-constrained wireless and sensor 
networks.  Another facet of my research has focused on 
designing energy-efficient distributed algorithms and 
developing a framework for rigorous analysis of such 
algorithms. In addition to the traditional complexity 

measures of time and  number of messages, we have 
developed an algorithmic theory that addresses  the  
energy  complexity which accounts for the  total energy 
associated with the messages exchanged among the 
nodes in a distributed algorithm. 
 
I am also interested in other areas  in algorithms and 
theoretical computer science including randomized 
algorithms and random graphs, online algorithms, 
information theory, and computational biology. 
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