
Dr Alexander Molev is an expert in the area of  representation theory of 
groups and algebras. In his early work Molev proved deep results  on the 
algebraic structure of the infinite dimensional Lie algebras of vector 
fields.   This was followed by his  solution of  a difficult problem 
concerning the unitarizability of the Enright-Varadarajan modules for the 
Lie algebra u(p,q).  As a result, Molev obtained, for the first time, a 
rigorous derivation of the Gelfand-Graev formulas for u(p,q), which go 
back to 1965. 

A systematic theory of so-called `Yangians' and their finite dimensional 
representations was created by Drinfeld. Molev developed a highly 
nontrivial analogue of Drinfeld's theory for the the so-called twisted 
Yangians and  succeeded in providing a complete classification of 
irreducible representations of all twisted Yangians. 

In  1950, Gelfand and Tsetlin introduced special bases for irreducible 
finite dimensional representations of the classical Lie algebras of type 
A, B, D and found explicit formulas for the action of the generators in 
these bases.   However, they were unable to handle the 
series C.  During the next 50 years, the problem of finding an analogue 
of the Gelfand-Tsetlin explicit formulas for the series C remained one 
of the most difficult open problems in representation theory.   Many 
people attacked it but no substantial progress was achieved until Molev 
applied his Yangian techniques to completely solve the problem. 

The Sklyanin determinant is a  `quantum' (noncommutative) determinant. 
It is closely connected with the so-called reflection equation and 
provides a generating series for central elements in twisted Yangians. 
Molev discovered a remarkably simple formula for the Sklyanin 
determinant which has a  number of applications to explicit 
constructions of generators in the centre of the universal enveloping 
algebras of the classical series B, C, D and to the so-called 
characteristic identities. 

The Capelli identity is one of the central results in the classical 
invariant theory.  In joint work with M. Nazarov Molev obtained Capelli-
type identities for the first time in the framework of Howe's dual 
reductive pairs, when one of the two commuting group actions is not 
linear. This   work on the Capelli identities led Molev to introduce a 
new `super' generalization of the classical Schur functions.  In joint 
work with B. Sagan Molev used an original new approach based on 
interpolation properties of symmetric functions  to obtain a 
multiplication rule for the factorial Schur functions.  This remarkably 
unifies several versions of the classical Littlewood-Richardson rule. 
The new `Molev-Sagan' rule has already found applications in the 
geometry of Grassmannians (Knutson, Tao). 

While the  classification of irreducible finite-dimensional modules for 
the Yangian Y(gl(n)) has been given by Drinfeld, the structure of a 
general representation still remains unknown.  Molev has obtained a 
strong result providing an explicit  combinatorial criterion for 
irreducibility of such tensor products of evaluation modules. This 
provides an explicit description of a large class of Yangian 
representations. 
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