Contents

1 Construction of connections 7 1.1 Construction of connections . . . . . . . . . . . . . . . . . . . . . . . . 7 1.2 Basic Classes of Examples . . . . . . . . . . . . . . . . . . . . . . . . . 14 1.3 Adjoint connections, torsion skew symmetry, basic formulae . . . . . . 18 1.4 Example: Homogeneous spaces continued . . . . . . . . . . . . . . . . . 25

2 The infinitesimal generators and associated operators 29 2.1 The irrelevance of drift in dimension greater than 1 . . . . . . . . . . . 29 2.2 Torsion Skew Symmetry . . . . . . . . . . . . . . . . . . . . . . . . . . 34 2.3 The ‘divergence operator’ δ̂ . . . . . . . . . . . . . . . . . . . . . . . . 36 2.4 Hörmander form generators on differential forms . . . . . . . . . . . . . 40 2.5 On the infinitesimal generator . . . . . . . . . . . . . . . . . . . . . . . 46 2.5.1 Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 2.5.2 Symmetricity of the generator A^q . . . . . . . . . . . . . . . . . 47

3 Decomposition of noise and filtering 55 3.1 A canonical decomposition of the noise driving a stochastic differential equation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 3.2 Canonical decomposition of the Gaussian field W_t . . . . . . . . . . . . 58 3.3 Filtering out redundant noise . . . . . . . . . . . . . . . . . . . . . . . 61 3.3.1 When A does not belong to the image of X . . . . . . . . . . . 67 3.3.2 The inverse derivative flow . . . . . . . . . . . . . . . . . . . . . 69 3.3.3 Integrability of certain C^r norms for compact M . . . . . . . . . 69 3.3.4 The semigroup on forms: Bochner type vanishing theorems . . . 71 3.3.5 Bismut formulae . . . . . . . . . . . . . . . . . . . . . . . . . . 72

4 Application: Analysis on spaces of paths 74 4.1 Integration by parts and Clark-Ocone formulae . . . . . . . . . . . . . 76 4.2 Logarithmic Sobolev Inequality . . . . . . . . . . . . . . . . . . . . . . 80 4.3 Analysis on C_{id}(DiffM) . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

5 Stability of stochastic dynamical systems 85

6 Appendices 92 A Universal Connections as L-W connection . . . . . . . . . . . . . . . . 92 B Creation and Annihilation operators (notation for section 2.4) . . . . . 97

C Basic formulae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 D List of notation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106