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The aim of the paper under review is to study the Ext-algebra of the direct sum M of
all parabolic Verma modules in the principal block of the Bernstein-Gelfand-Gelfand
category for the Hermitian symmetric pair (gln+m, gln⊕glm). Let P• be any projective
resolution of M . Then the natural algebra structure on Ext(M,M) can be obtained
from the multiplication given by composition of mappings between complexes via the
isomorphism from Ext(M,M) onto the homology of the algebra Hom(P•, P•). The
main tool is an equivalence of categories from the principal block of Op onto the
category of finite dimensional modules over a certain Khovanov diagram algebra Kn

m

which sends parabolic Verma modules in Op to cell modules of Kn
m and preserves

simple as well as projective indecomposable modules. (Here p is the parabolic subal-
gebra of gln+m with Levi subalgebra gln ⊕ glm.) This combinatorial tool along with
classical Lie theoretical results enables the authors to compute projective resolutions
and their morphisms in Op from those over Kn

m. The main results of the first part
of the paper provide an explicit description of the Ext-algebra in terms of the path
algebra of a quiver with relations for n = 1 resp. n = 2 and arbitrary m.

In the second part of the paper the explicit construction of projective resolutions
from the first part is applied to investigate the higher multiplications of the natural
A∞-structure on the space of extensions Ext(M,M). Recall that an A∞-algebra is a
Z-graded vector space A =

⊕
p∈ZA

p with a family mk : A⊗k → A (k ≥ 1) of graded
linear transformations of degree 2 − k satisfying certain compatibility conditions.
Note also that the A∞-structure on Ext(M,M) is obtained from an A∞-structure
on Hom(P•, P•), the so-called minimal model. In the case n = 1 the authors show
that Ext(M,M) is formal, i.e., there exists a minimal model for which all higher
multiplications mk (k ≥ 3) on Ext(M,M) vanish. In the case n = 2 they construct
a minimal model with non-trivial higher multiplications on the Ext-algebra (namely,
m3 6= 0, but mk = 0 for every k ≥ 4). The main result of the second part says
that for arbitrary n there exists a minimal model for which all multiplications mk on
Ext(M,M) of degree k > n2 + 2 vanish.


