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Abstract: In the last few years there have been demonstrations of quantum advantage using noisy quantum circuits that are believed to go beyond the
limits of the classical computers that exist today.  In this talk I will give an overview of a different type of quantum advantage that can be attained
by shallow (short-depth) quantum circuits.  I will discuss recent results which establish unconditionally that constant-depth quantum circuits can
solve certain linear algebra problems faster than their classical counterparts. We will see that the reason quantum computers solve these problems
provably faster (as measured by circuit depth) than classical computers is due to a strong form of quantum nonlocality that is present in their
input/output statistics. 
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