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text "Fundamentals of Wireless Communication", which has been used in over 60 institutions around the world. 

Information theory is the science behind modern day communication engineering.  Before information theory,
the design of communication systems was ad hoc and tied to the specific source and specific physical medium 
of communication.  By focusing instead on an abstract but quantifiable notion of information, the theory provides 
a unified basis for the design of all communication systems and introduces new ways of communicating that 
upends decades of engineering intuition. Can this way of thinking benefit other fields? 

In this talk we explore one such possibility: DNA sequencing, the basic workhorse of modern day 
biology and medicine. The dominant technique is shotgun sequencing where many randomly located 
short reads are extracted from the DNA sequence and assembled to reconstruct the original sequence.  
Today there are multiple sequencing technologies and many assembly algorithms designed for them. 
 A basic but yet open information theoretic question is: given a sequencing technology and 
the statistics of the DNA sequence, what is the minimum read length and the 

is an optimal assembly algorithm that achieves this minimum? We provide 
an exact answer to this question for DNA sequences modeled by 

sequences with repeat statistics extracted from actual genomic 

approach to  designing optimal assembly algorithms.  
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data. These results form the basis of a systematic data-driven 
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