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LLT POLYNOMIALS GENERATING FUNCTIONS OPEN QUESTIONS

e LLT polynomials are a family of symmetric For D € Q(q) ® H,(q), we have e [ et G be a unit interval graph. Find a statistic ;1 on acyclic orientations of GG, such that
functions introduced by Lascoux, Leclerc and Y (D) =% e (D)myx= > n)(D)fx Xa(x;q) = Y. ¢*We, ) (x).

Thibon in 1997 to study Macdonald polynomials. AFn AFn VEAO(G) |

e Unicellular LLT polynomials e Find a statistic c,(7") on standard Young tableaux depending on a, such that

A
= 3 AP, — 3 (D)s) LLT,(xq) = Y ¢ Tsxry.
LLTinc(P),q = Z anC(K)ZIZ,{(l)ZE,{(Q) SO AFn A An TeSYT(n)

_ A _ A
where the sum is over arbitrary vertex colorings =) o (D)ex= ). Vg (D)hy.
AFn AFn

of inc(P) for a poset P avoiding 3 + 1 and 2 + 2. For w € &,, avoiding 312,
e Unicellular LLT polynomials are related to chro- e [ ong-term: study unicellular LLT polynomials in the context of Hecke algebra.

matic symmetric functions via a plethystic sub- | | x,  pi, =Y X (Ciu(q))my = > RO Short-term: describe ) | ;- and 7] ;. in other bases.
stitution v Y

Xine(P).qX] = (¢ — 1) ""LLTine(py.o (¢ — 1)X], Plethystic substitution: INDUCED SIGN CHARACTER

where n is the size of P. LLT,(D) := (¢ — 1)"Y,(D) . Theorem. For A = (\1,...,\.) = n, we have

mmo ()= ) (b)) (tr,,r,)""
HECKE ALGEBRA H,(q) Then we have X (T2 T2)
11 : LLTy(D) = Gq,LLT(D)mA — an,LLT(D)f/\- . L . . . L
Generated over Z|qz,q™ 2| by T, ,...,Ts, _, with en o where the sum is over all ordered set partitions (I1, ..., 1) of type )\, and e is the identity permutation in the
relations appropriate subgroup of G,,.
2 .
T;, = (¢ — )T, + qTe, fori € [n — 1], MOTIVATING RESULTS Corollary. We have L if
.7, T, =T, T, T, for |i — j AN (M @ M H (q) n _ w=6
ZT JT Z T JT C (or | ] For w € G,, avoiding the pattern 312, we have €Ly = (Grir @ @ Eq,LLT)T Hx(q)’ where €5 1 (Tw) {O otherwise
Si— 85 — Sj—84i) Oor |1 — J

~

e H,(1) = Z[&,). exrir(Cu(q)) = §Uj ¢~ and

e Natural basis N )
{Tw=T,, - Ts |w=s; s reduced in &,} 2 ir(Culg) = 3 gNVr(WreeUn ™)
e (Modified) Kazhdan-Lusztig basis U Theorem. For A\ = (A\1,..., \.) b n, we have

{aw(Q) w € &}, where Cy(q) = ) Ppwl(q)Ty. Imm, » (1) = Z (tr,.1,)" "0 e (b, )™,

Y|
v<w q,LLT

IMMANANTS (It,.... 1)

INDUCED TRIVIAL CHARACTER

TRACE SPACES e Quantum matrix bialgebra A,,(q) where the sum is over all ordered set partitions of type \ and wy is the longest permutation in the appropriate
| | subgroup of G,,.
Let T(Hn(q)) be the Z[q?,q 2]-module of H,(q)- The noncommutative ring generated as

1

i i 3 g 3] wi Zlqz,q2]-algebra by the n’ jabl
traces, linear functionals 6, : H,(q) — Z|q2,q 2| with a q2,qz]-alge ra by the n”  variables
0,(DD’) = 0,(D'D) forall D, D' € H,(q). t = (t:,5)i,je[n) Subject to certain relations.

Corollary. We have 1) 1 11-(Tw) = Rew(q).

R-POLYNOMIALS

{R, »(q) | u,v} are the unique family of polynomials satisfying

e Commonly used bases for 7 (H,(q)) Givenu = uy---uU,, v =v1---0, € 6,,, define

H,(q) UV

- tulavl S tunavn°
{xqg|AF n} 1. Ruo(q) =0ifu £ v,

1

{egI\ - n} e For any linear functional 6, : H,,(q) — Z|q=, q_%], 2. Ry(q) = 1forallv,and
define the 0, -immanant in 4,,(¢) to be 3. for each right descent s of v we have

AFEn
A ni E(w) e,w Rus,vs(Q) if us < e
Immgq (t) — 2 Hq(Tw)t S RU,U(Q) —

A n}

wes, qRusvs(q) + (¢ — 1)Ry0s(q) otherwise.




