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Introduction to Fine-grained Complexity

The field of computational complexity studies the
resource (time, space, etc.) requirements for comput-
ing problems.

While the question of proving lower bounds on
such resources for computing concrete problems
has turned to be notoriously difficult, progress has
been made in a number of directions. In the present
talk, we introduce the fine-grained complexity ap-
proach to reason about the exact worst-case time
complexities of algorithms. We discuss the genesis
of the well-known complexity hypotheses, Exponen-
tial Time Hypothesis (ETH) and Strong Exponential
Time Hypothesis (SETH) as they are a starting point
for fine-grained complexity. We will also contrast the
fine-grained complexity theory with the classical NP-
theory.

We will illustrate the fine-grained complexity tech-
niques by showing how the exact complexities of var-
ious problems (in classes P and NP) can be explained.
Finally, we will discuss obstructions to fine-grained
relationships among problems.
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