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Abstract: We will present the concept of graded bundles whose canonical exam-
ples are higher tangent bundles - the playground for ODEs and mechanics. The
fundamental discovery is that graded bundles can be characterized by homo-
geneity structures, understood as actions of the monoid of multiplicative reals
on manifolds, which substantially simplifies many concepts and proofs in dif-
ferential geometry. In particular, vector bundles are fully characterized by the
multiplication by reals; one can forget the addition. Consequently, the concept
of compatibility of a geometric structure with the vector bundle structure finds
an elementary description. As fundamental examples serve double vector bun-
dles. We will show that homogeneity structures can be naturally lifted to the
tangent and cotangent bundles of the manifold, which produces canonical ex-
amples of double vector bundles. The main model in mechanics is the so-called
Tulczyjew Triple, which leads to the best and simplest geometric description of
Lagrangian and Hamiltonian mechanics we know, with no assumption of reg-
ularity for Lagrangians. The rest of the talk will be the explanation of how
dynamics is obtained from a (possibly singular) Lagrangian and how both for-
malisms are related (Legendre transformation). The description of the Tulczy-
jew Triple in terms of isomorphisms of symplectic double vector bundles can be
easily generalized and leads, for instance, to geometric mechanics on algebroids
- the subject of the next seminar talk.
The talk will last 2x45 min with a break in the middle.
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