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Scientific Results

It is proved that the (n+1)-th equivariant group cohomology is isomorphic to the group of equivalent classes of n-fold equivariant extensions of groups. The equivariant Tate cohomology of groups is constructed and investigated (H.Inassaridze, Task 4.3.1.2).   In some particular cases computations of the equivariant homology of finite cyclic groups have been made (H.Inassaridze, Task  4.2.1.2).  
It is proved that the smooth K-theory of locally convex algebras defined by H.Inassaridze and T.Kandelaki is isomorphic to Phillips’ K-theory for multiplicatively convex complex Fr\'echet algebras (H.Inassaridze and T.Kandelaki, Task 4.2.1.1 (1)).
   Higson’s homotopy invariance theorem is proved for C*-algebras in the real case, allowing us to confirm Karoubi’s Conjecture on the isomorphism of algebraic and topological K-functors for a wide class of real (or complex) topological algebras. The topological K-theory for arbitrary locally convex real (or complex) algebras is developed, called smooth K-theory and based on smooth maps by using methods of simplicial algebra and following Karoubi-Villamayor's approach to K-theory. In connection with this problem the smooth K-functors appear in a natural way and play a fundamental role in establishing our main result confirming what we call the Smooth Karoubi's Conjecture (with respect to the projective tensor product): the algebraic and smooth K-functors are isomorphic on the category of quasi $\hat {\otimes}$-stable real (or complex) Fr\'echet algebras.} (H.Inassaridze and T.Kandelaki,  Task 4.3.1.1 (1)).
The notion of quasi - C*-category is introduced. The main example of such categories is the C*-category of Fredholm modules. It is shown that the algebraic and topological K-groups of quasi - C*-categories are isomorphic. As a consequence of this isomorphism it is proved that Quillen’s algebraic K-groups of the category of Fredholm modules are isomorphic to Kasparov’s KK-groups. The case of Z//2 graded algebras is also considered (T.Kandelaki, Task 4.3.1.1 (3)).
Kasparov’s KK-groups are represented as homotopy groups of the Pedersen-Weibel non-connective algebraic K-theory spectrum of the additive category of Fredholm bimodules  (T.Kandelaki, Task 4.2.1.1 (3)). 
Morava K-theory rings for various finite p-groups are calculated purely in terms of Chern characteristic classes. As it was proposed the results are obtained by applying the formula for transfer of the Chern classes along cyclic coverings (M.Bakuradze, Task 4.2.3.2(2)). 

Natural one-to-one correspondences are established between elements of a certain 3rd cohomology groups of modules, equivariant pointed simply-connected homotopy 3-types and equivalence classes of braided graded categorical groups; moreover, the relationship among all these objects with equivariant quadratic functions is established (E.Khmaladze, Task 4.2.1.2).

Crossed modules are introduced for the category of Leinbiz n-algebras, their equivalence with internal categories in Leibniz n-algebras is proved and the description of the second cohomology of Leibniz n-algebras by crossed modules is obtained (E.Khmaladze, Task 4.2.2.3). 
We have constructed the second non-abelian cohomology 
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 and the second non-abelian quasi-cohomology 
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 of a Lie algebra R with coefficients in a crossed R-module
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, which generalise the classical second Chevalley-Eilenberg cohomology of Lie algebras and extend the zero and the first non-abelian cohomology of Guin. For a coefficient short exact sequence of crossed R-modules having a modular section, we gave a nine-term exact non-abelian cohomology sequence extending the seven-term exact cohomology sequence of Guin. We have defined extensions of Lie algebras by crossed modules and described the relationship between the pointed set of equivalence classes of extensions and our second non-abelian cohomology in terms of the short exact sequence of pointed sets. (N. Inassaridze and E. Khmaladze, Tasks 4.2.2.3 and 4.2.2.4)
Two homology theories for multiplicative Lie rings are introduced and verified that they satisfy standard properties analogous to those for the homology theories of groups and Lie rings. We have defined central extensions of multiplicative Lie rings and showed that our second homology group of a perfect multiplicative Lie ring is equal to the kernel of its universal central extension. We have related multiplicative Lie rings to K-theory and cyclic homology by studying the multiplicative Steinberg Lie ring (N. Inassaridze, Task 4.2.2.1,  4.2.2.2).
The aim of our work was to fit the cyclic homology into the context of cotriple homology in the sense of Barr-Beck. In particular, we have described the cyclic homology of (non-unita)l associative algebras over a commutative ring containing the ring of rational numbers Q as cotriple derived functors of the additive abelianization functor. Moreover, the periodic cyclic and negative cyclic homologies are also expressed as cotriple homologies of Barr and Beck. We gave axiomatic descriptions of any of these homology theories. Finally, we have provided the Hopf type formulas for the cyclic homology in zero characteristic case, using the method of n-fold Cech derived functors.  (N. Inassaridze, Task 4.2.6.2).
The Hochschild and cyclic homology of crossed modules of associative algebras are introduced and investigated in general setting. (N.Inassaridze, E.Khmaladze, Task 4.2.6.1 and 4.2.6.2) 
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Meetings and Visits
M.Bakuradze, H.Inassaridze, N.Inassaridze and T.Kandelaki visited and gave talks at the University of Copenhagen, Topology Week, September 2006.
M.Bakuradze and T.Kandelaki gave talks at the conference “Homology Theories, K-theory and Homotopy Theory”, Tbilisi State University, June 2007.

M.Bakuradze and Kandelaki visited the University of Montpellier and University Paris 13
and gave talks, Topology Workshop,  January 2005
H.Inassaridze and N.Inassaridze visited the University Paris 13 and gave talks, Topology Workshop, May 2006. 
M.Bakuradze visited   1) The International Conference on Geometric Topology and Discrete Geometry, August, 2004, Moscow State University.  2) The Topology Seminar at the universities of Aberdeen and Manchester, September 2005. 3)  The 20th British Topology Meeting at the University of Bristol, September 2005. 4)  The ICM, August 2006, Madrid.
N.Inassaridze and E.Khmaladze visited and gave talks at the University of Vigo (Spain), February 2007.
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