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Geometric Complexity Theory (GCT) is an
approach towards the P vs. NP problem and
related problems via algebraic geometry and
representation theory. It has been shown
recently that derandomization of Noether's

Normalization Lemma (NNL), which lies at

the heart of the problem of classifying algebraic
varieties, is essentially equivalent to black-box
derandomization of polynomial identity
testing. This essential equivalence between the
foundational problems of geometry and
complexity theory reveals that these two fields
are two sides of the same coin. It also reveals
that the foundational problems of these two
fields share a common root difficulty, namely,
the problem of overcoming the existing
EXPSPACE vs. P gap in the complexity of
derandomizing NNL for arbitrary explicit
varieties. This gap is called the GCT chasm.
To cross it, a deep synthesis of geometry and

complexity theory seems necessary.

By geometric complexity theory (GCT) we
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mean any approach to cross this chasm based
on a synthesis of geometry and complexity
theory in some form. One such approach has
been proposed by the existing GCT program.
It has revealed deep connections of complexity
theory with several outstanding problems of
algebraic geometry and representation theory.

The ongoing work in GCT focuses on

understanding these connections.
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