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ABSTRACT: Let A be a finite dimensional algebra over an algebraically closed field. By 
a famous theorem of Gabriel, A is Morita equivalent to a path algebra of a quiver, 
modulo an (admissible) ideal. The quiver (also called Ext-quiver) encodes homological 
information of the algebra in a combinatorial way. The vertices correspond to the 
isoclasses of simple A-modules, and the dimension of the extensions between two 
simple modules is given by the number of arrows between two vertices.
Hochschild cohomology records crucial information about A: its first degree 
component, denoted by HH1(A), is a Lie algebra and it is invariant under Morita and 
derived equivalences. For symmetric algebras, it is also invariant under stable 
equivalences of Morita type. Although HH1 is a powerful invariant, its Lie structure has 
been calculated only for few families of algebras.
In this talk I will show how the Lie structure of HH1 is strongly related with the 
Ext-quiver of A. More precisely, if we assume that the Ext-quiver of A is a simple 
directed graph, then HH1(A) is a solvable Lie algebra. I will also show that in the case 
of having at most two parallel arrows in the same direction in the Ext-quiver of A but 
no loops, the only simple Lie algebra that could arise is sl2(k). For quivers containing 
loops, I will determine sufficient conditions for the solvability of HH1. Finally, I will 
apply these criteria to show the solvability of the first Hochschild cohomology of blocks 
with cyclic defect, tame blocks and some wild algebras.
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