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Integer partitions

I = (X , , >z , Iz ,
_
_ . )

such that
, ≥ >a≥ is≥ _ . .

Partition of N if t.tt -113T . . . = N

(4/3,1) is a partition of 8 .



Integer partitions

I = (X , , 72 , ✗3 ,
_
_ . )

such that
, ≥ >a≥ is≥ _ . .

Partition of N if 1+1=4,1-12+137 . . . = N

z g
" '

= IT
ies

d / ties



Integer partitions

> = (X , , >z , Iz ,
_
_ . )

such that
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Interlacing partitions ✗ 7th

if ×
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Integer partitions

I = (X , , 72 , Yz , _ _ . )

such that
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Cylindric partitions
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Cylindric partitions
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gain the cylindric partitions

give

cq;g↳
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Product of the A - G - B

identities
.

Q : How about r ≥3 ?



Conjecture ( Foda ✗ Welsh)
There exists a Rogers -

Ramanujan identity
for each composition
Cci
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- - .ir) of d

for 211rad



"

Up to rotation and conjugation
"

Rotation

• S S C = ( 1,2 , 1)0 G J o 4 G JG 4 I / 4 5 /
4g 4 1
,

/ 3 /

[ = (2,111 )

:
É = ( 1 , 1,2 )



"

Up to rotation and conjugation
"

Rotation

C = ( 1,2 , 1)
≤ Do? Sgs

'

4 I /
Egs≤gs '
,

'

C' = (2,1 , 1)

:
E- ( 1 , 1,2 )

conjugation
c= ( 112,1 ) C' = ( 1

, 1,0 , 1)



Main Tool (Corte / ✗ Welsh 2019)
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Conjecture ( Corte a Welsh , Warnaae)
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What is known so far ?

• r= I ✓

• r = 2 ✓

• r =3 d = 2
, 4,5

( C. 2016
,
C ✗ Welsh 2019

C. Douse a Uncle 2021
Warnaar 2021 )

D= 3 (Tsuchida 2022)



What is known so far ?

• n= I

• n= 2

• n =3 r = 2
, 4,5

( C. 2016
,
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C. Douse a Uncle 2021
Warnaar 2021 )

r =3 (Tsuchida 2022)
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Our approach Elz ,q)=⇐q;¥ Go #9)

New approach Ranade ✗ Russell Kool

Elz ,g) =
€919b He#g)
gig )x

r =3 c= ( K - S , S , O ) 0 < §
Andrews

, Schilling , Warham (2002)
r=3 all compositions of d≤7 CkanadeaRussell)

all compositions of 8 ( Unca 2022)
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Proof techniques
• Combinatorics

• g- series

• Computer algebra



Proof techniques
• Combinatorics

• g- series

• Computer algebra



C. Douse a Uncu Automatic proofs
' '

Theorem (CDU , 2021)

Automatic proof



Proof techniques
• Combinatorics

• g- series

• Computer algebra
• Lie theory

① : Can we combine all those

to prove identities for c. = Cc , , _ . .ir)

compositions of d ?
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A lovely special case d=r+1
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Open for r ≥4
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Q : How to guess those

multi sums ?

Combinatorics : could we find
more statistics on cylindric
partitions
1ˢᵗ sum max (A)
2nd sum ? ?

i.


