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Syllabus

1. Differential operators The algebra of differential operators, order of a differential
operator, differential operators on manifolds, the principal symbol, ellipticity, ex-
amples from complex analysis. [NH]

2. Dirac operators Clifford algebras, Spinors, spin and spin-c structures, the Dirac
operator, index formulas, some history. [EVE]

3. Hilbert space theory of differential operators Sobolev theory, basic elliptic esti-
mates, hypoellipticity, self-adjointness and functional calculus, the Fredholm prop-
erty. [NH]

4. The Bott periodicity approach to the index of Dirac operators Proof of the index
formula for Dirac operators, based on Bott Periodicity. [EVE]

5. Heat kernels, zeta functions and local methods Trace class operators, zeta func-
tions, meromorphic continuation, heat kernel expansions, local formulas. [NH]

6. K-homology The isomorphism between geometric and analytic K-homology as a
framework for index theory. [EVE]

7. Getzler’s approach to the index of Dirac operators, Rescaling, Weyl’s theorem
on eigenvalue asymptotics, more on Clifford algebras, Getzler’s rescaling method,
harmonic oscillator, the local index formula. [NH]

8. General elliptic operators in K-homology: reduction to Dirac Reduction of the
index problem for general elliptic operators to Dirac operators. [EVE]

9. Toeplitz operators and other hypoelliptic operators Index theory for non-elliptic
operators. [EVE]

10. Perrot’s approach to index theory Cyclic cocycles, pseudodifferential operators,
Perrot’s index theorem. [NH]
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