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1. Symplectic linear algebra

(1) Symplectic forms and presymplectic forms
(2) Normal form theorem
(3) Weak and strong infinite-dimensional symplectic spaces
(4) The symplectic orthogonal space
(5) Symplectic, isotropic, coisotropic, and Lagrangian subspaces
(6) Linear symplectic reduction
(7) Canonical relations, their composition and the extended linear

symplectic category.
(8) Kähler structures

2. Symplectic manifolds

(1) Generalities (definitions, symplectomorphisms, Liouville’s vol-
ume form)

(2) Lagrangian and Hamiltonian mechanics; the Legendre transfor-
mation of hyperregular Lagrangians

(3) Moser’s trick
(4) Darboux and Darboux–Weinstein theorems
(5) Classification of compact symplectic surfaces
(6) Presymplectic (sub)manifolds and reduction
(7) Symplectic, isotropic, coisotropic, and Lagrangian submanifolds
(8) Reduction of Lagrangian submanifolds intersecting coisotropic

submanifolds
(9) Canonical relations; composition thereof; the extended sym-

plectic “category”
(10) Generating functions and Morse families
(11) Example: (deformed) conormal bundles in cotangent bundles
(12) (Almost) Kähler structures
(13) FIeld theories on manifolds with boundary
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3. Poisson geometry

(1) Motivations, definitions and examples; Poisson algebras
(2) Digression: The Schouten–Nijenhuis bracket
(3) Poisson cohomology and its interpretation up to degree two
(4) Canonical actions of Lie groups and quotients
(5) Poisson and Hamiltonian vector fields
(6) Coisotropic submanifolds and reduction; algebraic description

(“coisotropes”); examples

4. Canonical quantization

(1) Schrödinger’s quantization of T ∗Rn

(2) Schrödinger’s equation; position and momentum operators; the
ordering problem

(3) The momentum description
(4) Problems of canonical quantization; “quantization as a func-

tor”; Dirac’s dream; the Groenewald–van Howe Theorem

5. Geometric quantization

(1) Prequantization and the integrality condition (Digression: line
bundles, connection, curvature, Chern class)

(2) The integral Hall effect
(3) Prequantization of the Poisson algebra of functions
(4) Polarizations
(5) Holomorphic quantization and the Riemann–Roch Theorem
(6) The Schrödinger equation
(7) Perturbative quantization of nondegenrate field theories on man-

ifolds with boundary

6. Path-integral quantization

(1) Motivations
(2) From the Schrödinger equation to the path integral
(3) The semiclassical limit
(4) Perturbation theory

7. Graded linear algebra

(1) Superspaces, graded vector spaces
(2) Morphisms and graded morphisms
(3) Supertrace and superdeterminant
(4) The graded symmetric algebra
(5) Left and right derivations
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(6) The Berezinian

8. Supermanifolds

(1) Functions, vector fields, differential forms.
(2) Integration and change of variables
(3) The Berezinian bundle; Berezinian forms; densities; the diver-

gence of a vector field
(4) The supermanifolds of maps
(5) Graded manifold and the graded Euler vector field

9. Graded symplectic geometry

(1) Graded symplectic manifolds; Darboux coordinates
(2) Main facts on symplectic forms and Hamiltonian vector fields
(3) Normal form of odd symplectic manifolds
(4) Symplectic manifolds of degree −1 and their induced cohomol-

ogy
(5) Integral forms; integration on submanifolds

10. The BV method

(1) Symplectic manifolds of degree −1 and the canonical BV oper-
ator on half densities

(2) BV cohomology and integration on Lagrangian submanifolds
(3) The quantum master equation (QME)
(4) The classical master equation (CME)
(5) Reinterpretation of the BRST method
(6) The BV-BFV method for field theories on manifolds with bound-

ary
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