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Combinatorial interpretation
Euler's Theorem
Partitions into distinct parts

+— Partitions into odd parts

{(7),(6,1),(5,2),(4,3), (4,2, 1)} = {(7),(5,1,1),(3,3,1),(3,1%), (17)}

LHP in L,

+— Partitions into odd parts <2n—1

n=2{(7),(6,1),(52)} < {(3,3,1),(3,1%), (1)}



Odd/Even LHP Theorem
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Refined LHP theorem
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Refined LHP Theorem and ¢-series
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Truncated Lecture Hall partitions
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Refined LHP Theorem and ¢-series
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Refined LHP Theorem and ¢g-series

m=mn—mg;, i = —1; 1 <1< m

Lﬂ(q) — ngl (m—i+1)(p;i—1)

n—m)| i m—41 n
L.(q) = ¢ )al+(m)




Refined LHP Theorem and ¢-series
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Truncated Lecture Hall partitions
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Refined Truncated Lecture Hall Theorem
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Truncated Lecture Hall partitions k£ <
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Odd/Even Truncated LHP (Sketch of proof)
Define a bijection

BME, : Lp—1 -1 XN — L,

such that if © = BME, 1(\,s)
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Odd/Even Truncated LHP
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Combinatorial characterization

A A2 > > Ak > (.
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TLnx A where k(X)) = |Xo| — |Ae] =7 <

Partitions into j odd parts < 2n — 1 with at most |k/2| parts
from {2[k/2]+1,...,2(n— |k/2]) — 1}.

Example: n =6, k=2

TL¢o with k(\) = j < Partitions into j odd parts <11 with at
most 1 part in {3,5,7,9}.

(11) « (1'1); (10,1) < (3,18); (9,2) « (5,19);
(8,3) — (7, 14); (7, 4) — (9, 12); (6,5) — (11)
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Sketch of Proof

R, 1(z,q) generating function for partitions into odd parts
< 2n —1 with at most |k/2| parts from

{2[k/2]+1,...,2(n — |k/2]) — 1} where z counts the number of
parts and ¢ the weight.

ZL%QJ Zigi(2Tk/2141) n—k—1+i
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Ry k(2,q) — Ry k—1(2,q) = L k(2q,q/2)

Bijection?
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Anti-Lecture Hall compositions 4,
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Truncated Anti-Lecture compositions
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More?

Finitization of Refinements of Euler’'s Theorem : Partitions A into k
distinct parts with k(\) = j < Partitions into j odd parts such that |k/2]
of the parts > 2[k/2] + 1 (Sylvester, Lascoux)

New identity?

n — [m/2]
n [m/2]
aglm/2)) M2 q (e
mz_:o( ! ) (@5 9) rmy21(aq™ 1547 1) | /2] L/ @)

More to do... Simple bijections?
Direct bijections for Truncated Refined Theorems?
Simplified proofs for the Truncated Odd/even Theorems?

Links with Coxeter groups?

Easy argument to understand why all these are products?
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