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In this talk, we introduce F-manifolds equipped with multiple flat connections (and multiple F-products), that are
required to be compatible in a suitable sense. Multi-flat F-manifolds are the analogue for F-manifolds of Frobenius
manifolds with multi-Hamiltonian structures. In the semisimple case we show that a necessary condition for the existence
of such multiple flat connections can be expressed in terms of the integrability (in the sense of the Frobenius Theorem)
of a distribution of vector fields. When the relevant distributions are integrable, coupling the invariants of the foliations
they determine with Tsarev’s conditions, we construct bi-flat F-manifolds in dimension 2 and 3, and tri-flat F-manifolds
in dimensions 3 and 4. We also obtain a parametrization of three-dimensional bi-flat I’ in terms of a system of six
first order ODEs that can be reduced to the full family of Py ; equation. In the second part, we extend our analysis to
include non-semisimple regular bi-flat and in general multi-flat F-manifolds. We show that in dimension three, regular
non-semisimple bi-flat F-manifolds are locally parameterized by solutions of the full Py and Py equations, according to
the Jordan normal form of a distinguished endomorphism. (Received February 21, 2016)



