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The q-decomposition numbers arising from the canonical basis of the Fock space
representation of the quantum affine algebra Uq(ŝle) of the Lie algebra sle have
been shown to be graded decomposition numbers of the Hecke algebras of sym-
metric groups, and more generally of v-Schur algebras, at complex e-th root of
unity ([BK]). While the canonical basis vectors, and hence the q-decomposition
numbers, may be computed in theory, all the algorithms hitherto known are recur-
sive in nature, and may only compute these vectors in ‘small cases’.

In [CMT], A/P Tan and his co-authors Joseph Chuang and Hyohe Miyachi use
an entirely new and innovative approach to describe closed formulas for a large
subset of the canonical basis vectors in terms of tilings of high-dimensional paral-
lelograms, or so-called paralletopes, which assemble to form polytopal complexes.
For large e, a randomly chosen canonical basis vector will ‘almost surely’ lie in this
large subset. Furthermore, they show that the 1-skeletons of these polytopal com-
plexes is exactly the subgraph of Ext1-quiver of the v-Schur algebras with vertices
corresponding to the canonical basis vectors lying in this large subset.
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