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Results
• We prove the conjecture by Feigin, Fuchs and Gelfand describing the Lie algebra
cohomology of formal vector fields on an n-dimensional space with coefficients in
symmetric powers of the coadjoint representation. We also compute the cohomology
of the Lie algebra of formal vector fields that preserve a given flag at the origin.
The latter encodes characteristic classes of flags of foliations and was used in the
formulation of the local Riemann-Roch Theorem by Feigin and Tsygan.
Feigin, Fuchs and Gelfand described the first symmetric power and to do this they
had to make use of a fearsomely complicated computation in invariant theory. By
the application of degeneration theorems of appropriate Hochschild-Serre spectral
sequences we avoid the need to use the methods of FFG, and moreover we are able
to describe all the symmetric powers at once.
• Given an operad P with a finite Groebner basis of relations, we study the generating
functions for the dimensions of its graded components P(n). Under moderate assumptions on the relations we prove that the exponential generating function for the
sequence dim P(n) is differential algebraic, and in fact algebraic if P is a symmetrization of a non-symmetric operad. If, in addition, the growth of the dimensions of P(n)
is bounded by an exponent of n (or a polynomial of n, in the non-symmetric case)
then, moreover, the ordinary generating function for the above sequence dim P(n) is
rational. We give a number of examples of calculations and discuss conjectures about
the above generating functions for more general classes of operads.
• The little cubes operad En governs natural operations one has on the iterated loop
spaces. This operad is the most popular, however, we are far from understanding
it in full details. In particular, it was proved recently by F.Brown that the set of
homotopy infinitesimal automorphisms of this operad contains a free Lie algebra with
infinite amount of generators and conjecturely (Deligne-Drinfeld conjecture) it is all.
However, so far we do not know any reasonable conjecture about the description of
cohomology classes of higher degrees in deformation complex.
While inventing a new transgressive differentials we were able to prove the infinitedimensionality of higher derivations of En and even compute some particular classes in
small degrees. Moreover, we apply similar methods and prove infinite-dimensionality
together with precise formulas of the cohomology of the deformation complex for the
map between little cubes operads of different dimensions. The latter problem corresponds to the description of the rational homotopy type of the space of embedding
Rm ,→ Rn after Goodwillie–Weiss.
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