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ABSTRACT

The theory of NP-hardness has been very successful in
identifying problems that are unlikely to be solvable in
polynomial time. However, many other important problems do
have polynomial time algorithms, but large exponents in their
time bounds can make them run for days, weeks or more. For
example, quadratic time algorithms, although practical on
moderately sized inputs, can become inefficient on big data
problems that involve gigabytes or more of data. Although for
many problems no sub-quadratic time algorithms are known, any
evidence of quadratic-time hardness has remained elusive.

In this talk I will give an overview of recent research that aims to
remedy this situation. In particular, I will describe hardness
results for problems in string processing (e.g., edit distance
computation or regular expression matching) and machine
learning (e.g., Support Vector Machines or gradient computation
in neural networks). All of them have polynomial time
algorithms, but despite extensive amount of research, no near-
linear time algorithms have been found for many variants of
these problems. I will show that, under a natural complexity-
theoretic conjecture, such algorithms do not exist. I will also
describe how this framework has led to the development of new
algorithms.
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