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Proof using
"

webs ? ⑤

Definite : A subgraph ECN is 2-web if it is

a union of connected components :

(as paths between boundary vertices
(b) interior cycles
co single edges (called

"doubled edge
")

such that every interior vertex is used
.
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Definition I, J c- (42) is coempatibk with GT) if . ⑦
• F- InJ
• each chord of e matches i c- IT wth js J-I

theorem2 'LL . . of. Kenyon -Wilson , Rhoades -Skandia, .
. .
]

AHN) CN) --¥, E.TCN ) RCK.nli-C-Glk.nl)
comp.

with LIJ )
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• Fei, is a well - defined quadratic function on ECI

,→
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,
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• forms a cyclically invariant basis
,
better than

"

standard monomial basis
"

• coincides with "dual canonical basis "
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•Theorem 2 ⇒ Theorem I ⑧

"Pond t''sAi
, .in . . . in , js Aj. . . . . j. . .

. je ,

"" terms of FT

and do a sign - reversing involution .

•

AI # ⇐ Amin II.J) ImaxCI,J) S A-sort, II.J)
A-sort CI,J)

-

E-J -
A-13567123489 ⇐ 113467123589 £ A13468123579 µ. thfhabawdlspokfnndoha )

sort = 1233456789 L
.
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• MINH ( IE En?) I AICN) to } matroid of N .

⑨

I
,
J E M ⇒ sort , sorta c-M IL. - Postnikov]

"sort- closed matroid "

•N'"CN) : -- 14T I Fei, CNS # o)
"

quadratic matroid
"

•

any positive quadratic function , homogeneous
with respect to torus action, is a positive
linear combination of Fei

• applications to dimers ?
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.dweebs ④

[Fomin - Pybgavskgy ]

Cluster structure of ①EGG, n)) (t. more) can
be described in terms of web invariants :

• initial cluster
, quivers , coefficient

• cluster variables are indecamp.

web invariantsConjecture .§ . monomials a tensor ' invariantstrained . compatibility
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Lemma
. Any tagging hi of a web W produces the same function up
to sign .
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-
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basis of UCL,2n ) = nonaossing matchings on En]

Hang;Ye} ④ = ④ t

.

- O = = trace ( Id :@'→ ice)
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[Kupperberg) basis = irreducible(elliptic webs

ie . no contractible loops, no squad faces



Definition Anrikeesubgeaph W CN is a subgraph
④

using all vertices of N , with each edge labeled by
a multiplicity once)

,
such that

.

I once) -- r for interior v
e incident to u

wtCW ) -- Tle whelm
"

ICW ) -- boundary multiplicities .

Each such w gives an untagged Sur) -web
and a tensor invariant we f- th for some tagging )
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Webdav;D := -2 wtcww EW
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theorem If AIN) -- AICN ') for all I
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①Calkin) ],
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- bethe t - weight component .
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e -g . Are, Amy has weight (1,2, 92,91 )

theorem Imm : ↳ Cult - Glackin)] ,
Y '→ ( N- 4C web.CN;D))

is an isomorphism .

theorem AI.CN) II.CN) . . . AIRCN) -- sign (5) Web.CN;D leg
wheel
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④HYE)
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( e ,×= e. dealey )
Ii -- Ligeti : iescjs}
ie . transpose as 01 -matrices .
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• r=3

(Kuperbug] Wab) has basis of irreducible(elliptic webs
.

:*
.

Imm (dual basis element) --
"

web immanent
" ftp.pyeyowskgy)

• For r>3
,
no generally agreed upon web basis is known

.

There is a dual canonical basis .



• generators for relations b/w webs are known
④

[Kuperbag, .
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Caulis - Kamnitzer -Morrison)
Theorem Under Web.CN; t ) = Web. (N
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local moves for planar bipartite graphs ⇒ web relations
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Furthermore
230

• Quantization ?

* Positivity of I as function on Gdr
,
n) ?

• Applications to diners ?

• Relation Imm to cluster structure ?


