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>mpanion to the Goéllnitz—Gordon identities
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Gollnitz—Gordon identities

Gollnitz—Gordon identities

Given integers n > 0 and i € {1, 2}, let

Gi(n) =< A+mn: eachpartof A >2i—1, ,
A has no equal or consecutive parts,
A has no consecutive even parts
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Gollnitz—Gordon identities

Gollnitz—Gordon identities

Given integers n > 0 and i € {1, 2}, let

Gi(n) =< A+mn: eachpartof A >2i—1, ,
A has no equal or consecutive parts,
A has no consecutive even parts

Gin)={AFn:A\j=4,(2i—1),(9—2i) (mod 8)}
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Gollnitz—Gordon identities

Gollnitz—Gordon identities

Given integers n > 0 and i € {1, 2}, let

Gi(n) =< A+mn: eachpartof A >2i—1, ,
A has no equal or consecutive parts,
A has no consecutive even parts

Gin)={AFn:A\j=4,(2i—1),(9—2i) (mod 8)}

Then |G;i(n)| = |g;(n)|
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Gollnitz—Gordon identities
A new companion to the Gollnitz—Gordon identiti

G1(10) G1(10)

9+1

8+2

7+3
6+3+1
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A new companion to tt

F

G1(10)

10
9+1
8+2
7+3

6+3+1

G1(10)
9+1
T+14+1+1
4+4+1+1
44+1+14+1+1+1+1
I+1+1+1+1+1+1+1+1+1

G1(10)] = |61 (10)] = 5.
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Gollnitz—Gordon identities
A new companion to the Géllnitz—Gordon identities

First proof: Recurrence appr
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A new companion to the Géllnitz—Gordon identities

A new companion to the Géllnitz—Gordon identities: (P.A. 2026)

Given integers n > 0 and i € {1,2}, let

Hy(n) = {)\ o odd parts are distinct and > 2i — 1, }

even parts are > 2(¢(\) +1i—1)

Pooneh Afsharijoo



A new companion to the Géllnitz—Gordon identities

A new companion to the Géllnitz—Gordon identities: (P.A. 2026)

Given integers n > 0 and i € {1,2}, let

Hy(n) = {)\ o odd parts are distinct and > 2i — 1, }

even parts are > 2(¢(\) +1i—1)

Then [H;(n)| = |Gi(n)| = |G} (n)].
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G ties
A new companion to the Géllnitz—Gordon identities

G1(10) G1(10) H1(10)

10 9+1 10
9+1 T+14+1+1 9+1
8+ 2 4+4+1+1 7T+3
7T+3 44+1+1+14+14+1+1 6+4

6+3+1 14+14+1+1+14+14+1+1+1+1 6+3+1
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G ties
A new companion to the Géllnitz—Gordon identities

G1(10)
10
9+1
8+ 2
T+3

G1(10) H1(10)

9+1 10
T+1+1+1 9+1
44+4+1+1 7T+3

44+1+1+14+14+1+1 6+4

6+3+1 1+1+1+14+1+1+1+1+14+1 6+3+1

G1(10)] = |61 (10)| = [H1(10)] = 5.
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>mpanion to the Géllnitz

First proof: Recurrence approach
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GoélInitz—Gordon identit
companion to the Géllnitz—Gordon identit

First proof: Recurrence approach

m For a partition A, write

A= (A \)
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ompanion to tt

First proof: Recurrence approach

m For a partition A, write

A= (A \)

m Define

Hi(r,s,n) = # {)\ e Hi(n) : LAY = 1, (A = s} ,
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A new companion to tt

1, if (r,s,n) =(0,0,0),

H;(r,s,n) =
i ) {O, if min{r,s,n} <0, (r,s,n) # (0,0,0).

Hy(r,s,n) — Hy(r,s,n) = Hy(r,s —1,n—2(r +s) + 1)
+ Hi(r —1,8,n—4(r + s) + 2).

Hs(r,s,n) = Hi(r,s,n —2(r + s)).
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Gollnitz—Gordon identities
A new companion to the Gollnitz—Gordon identities

Hy(r,s,n) — Hy(r,s,n) = Hi(r,s —1,n—2(r +s) +1)
+ Hy(r—1,s,n—4(r + s) + 2).
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(—mHmt,* Gordon identities
A new companion to the Gollnitz—Gordon identities

First proof: Recurrence approach
Second proof: Generating series

Hy(r,s,n) — Hy(r,s,n) = Hi(r,s —1,n—2(r +s) +1)
+ Hy(r—1,s,n—4(r + s) + 2).

Hi(n) = {/\ o odd parts are distinct and > 27 — 1, }

even parts are > 2({(\) +1i— 1)
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Hy(r,s,n) — Hy(r,s,n) = Hi(r,s —1,n—2(r +s) +1)
+ Hy(r—1,s,n—4(r + s) + 2).

Hi(n) = {/\ o odd parts are distinct and > 27 — 1, }

even parts are > 2({(\) +1i— 1)

Giln) =< AFmn: eachpartof A >2i—1,
A has no equal or consecutive parts,
A has no equal or consecutive even parts
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G identiti
>mpanion to the Géllnitz—Gordon identiti

First proof: Recurrence approach
Second proof: Generating series
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Second proof: Generating series

Gollnitz—Gordon identities: analytic version

For i € {1,2} we have:

2. (9;_
00 q" +(2¢ 2)n(_q’ q2)n 1
=0

(¢, ¢*)n (4,60 (d® 1, ¢%)0(¢°7%, %)

n
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Second proof: Generating series

Gollnitz—Gordon identities: analytic version

For i € {1,2} we have:

i qn2+(2i—2)n(_q’ q2)n _ 1
= (¢, ¢*)n (2:6®)o0(@* 1, %) o0 (477, ¢%) oo

m g-Pochhammer symbol :

1, n =0, "
a;q)n = { "= a;q)o = 1-aq").
k=0
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Second proof: Generating series

Theorem (P.A., 2026)

For i € {1,2} we have:

0

Hi(n)q" = )]
=0

n=0

qn2+(2if2)n(_q7 qz)n

(42, ¢*)n ’

n

where H;(n) = |Hi(n)].
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Gollnitz (1 ordon identities
A new companion to the Géllni

First proof: F
Second proof: Generatmg series

odd parts are distinct,
even parts = 2/()\)
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A new companion to

First | R E
Second proof: Generati

odd parts are distinct,
even parts = 2/()\)

2r(r+s) 52

i H(mg" = ) ((qq27q2)r> ((q2q:q2)s>'

n=0 r,s=0
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A new companion t

B ~odd parts are distinct,
= Han) = {/\ T even parts = 2/()\) }

2r(r+s) 52

o= 3 () ()

2 2
n=0 r,6=0 9.9 )5
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A new companion t

even parts = 2/()\)

odd parts are distinct,

" 0 i n q21‘(7‘+s) qs2
nz:]() 1(n)q" = r,sZZO ((qz7 qz)r> ((qQ7 q2)s>'
) (4:0)
nt _ d;4q)n
[k] “ @ @on,  OSEsm

(—2,q)n = H (1+2¢") Z
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Gollnitz C
companion to the Gallnit

First proof: urrence approac h
Second proof: Generating series

q'rL2 +(2i-2)n (

Z Hi(n)g" = )]

n=0 n=0

a,4%) i

(@, ¢*)n
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i Thank you for your attention!
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