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Higher index theory is a branch of mathematics that studies the index of
elliptic operators. Elliptic operators are a class of differential operators that
arise in various branches of mathematics, including differential geometry,
topology, and mathematical physics. The index of an elliptic operator is a
topological invariant that measures the number of independent solutions to
the operator's equation.

Higher index theory is a generalization of classical index theory, which
studies the index of Fredholm operators. Fredholm operators are a class of
bounded linear operators that act on a Banach space. The index of a
Fredholm operator is the difference between the dimension of its kernel
and the dimension of its cokernel.
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Higher index theory is a powerful tool that has been used to solve a wide
range of problems in mathematics. For example, higher index theory has
been used to prove the Atiyah-Singer index theorem, which relates the
index of an elliptic operator to the topological invariants of the manifold on
which the operator acts. Higher index theory has also been used to study
the K-theory of manifolds, which is a powerful tool for studying the topology
of manifolds.
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