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ABSTRACT. Syllabus for a graduate course

CONTENTS

Manifolds as ringed spaces. Brief résumé of category theory. Rings and mod-
ules. Pre-sheaves and sheaves. Ringed spaces: examples. Differential and exterior
calculus on ringed spaces.

Supermanifolds. Motivation: bosonic and fermionic calculus in quantum me-
chanics. Zg—linear algebra and superalgebras. Lie superalgebras. Supermanifolds
and Lie supergroups.

Lie algebroids. Vector bundles and morphisms between them. The notion of
Lie algebroid: examples. The Gerstenhaber algebra associated to a Lie algebroid.
Generating operators. Relation between Lie algebroids and supermanifolds. Lie-
Poisson algebroids.

Differential operators on Q(M). Canonical bracket on End(Q(M)). Derivations
and differential operators. Tensorial operators. Operators that commute with
the exterior differential d. Vector-valued differential forms and generalized Lie
derivatives. The Frolicher-Nijenhuis decomposition.

Brackets. The Richardson-Nijenhuis bracket of vector-valued forms. The Frolicher-
Nijenhuis bracket: the Nijenhuis torsion and characterization of integrable struc-
tures. The Schouten-Nijenhuis bracket of multi-vector fields. Super-Poisson struc-
tures. Omni-Lie structures.

Dirac structures. Distributions. The Courant bracket. The correspondence be-
tween Dirac structures and smooth pre-symplectic foliations. Dirac structures in-
duced by Poisson brackets. Gauge transformations. Canonical actions and invariant
Dirac structures. Hamiltonian actions.
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