Icrfsst?trufsl;‘}lg’esometry Topics in Combinatorics, Algebra and Geometry Winter Semester
TU Graz Exercise Sheet 03 2023-2024

Exercise 1
Use Haiman’s operator theorem to:
(i) Compute D Hj explicitly.
(ii) Show that dim(DHj3) = 4% = 16 (number of parking functions).

(iii) Show that
Hilbpg, (q,t) = 14 2¢ + 2t + 2¢° + 3qt + 2t> + ¢* + ¢°t + qt*> + 2.
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Note that this polynomial is symmetric in ¢ and ¢.

Exercise 2

In the previous exercise (n = 3), verify that:
() Hilbpm,(g,0) = [n]y!
(i) ¢(3) Hilbpy, (g,¢7) = [+ 1]~

(iii) HﬂbDHn (q, 1) = ZPePark(n) qarea(P)

Exercise 3
Let Alt,, be the subspace of alternants of D H,, and define the ¢, ¢-Catalan polynomial as ¢,, (¢, t) := Hilbay, (g, t).
(i) Compute Alts explicitly.

(ii) Show that
cs(q,t) = ¢ + ¢*t + qt + qt* + 3.

Note that this polynomial is symmetric in ¢ and .

Exercise 4

In the previous exercise (n = 3), verify that:
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(i) Hilbai, (¢,0) = Y cpyei(m) 4™



