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Place some guivers on the wining diagramsn
and realize the transformatious by mutating the guivens .
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[ Sun - Yage 2022 ]
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. Rock- Goucharorguiver(. tniangle) decompositionof quantum mutation

\ . さ { coord'nate rep.
3 ーー

2
→

3
3 A 9-Wexl alg . on . →ー

ヘ→ MA →0

2 ー
e× 「

→ → 2
× r

⑨ momeutun rep .邰 0 0 0 B

ビ .ィ … t
β

.

ー∴
.
\ ジ a- dilog /modulan (non compact) dilog .② ③O 髄 ∞R× ゝ し八～ ～l A

3 R 123 l 2 〉

已
0 squane ① R iwterensaft g-Weylalg .
@ symmetvic butterfly (

÷buttenfly)
?
-
.

.
…I IGユ [Mailland - Sergeev 1997Jヘ

D↑→ OBC OAD 3 ～ 3→ \ 1 rー ん A. . → [ByEKo-Volkov 2015Jヘ ヘー0 0 邰 B 2 0婁→ ⑩ く → ⑦ < → ⑦ ーイ0

.
"

× MDUBMeUA ×
ム B A

2

ー

C

～

…

…
↑ ↓ ↑ : ↓ ↑ ↓

-

-

^
つ

ー → → 2 →

\ ↳ \
s回[ Sergeer1999 J× ⑩ 0 → ⑨9 O 0 P

.邰→⑧ ← → ←
旭 邰 Oー←

「
～

ー

⑤

ー

～
ー し 3 i ー 2→≈↑∠ R123 ↓ーつ…

0-
-

-
7 …

。

Sロ
rep.

[Kapranov -Voerodsky 1994J
② k in terins ut g-Weylalg . [ Bazhanor -Sergee√ 2006 ]

FG□ ( S回inprogress) [Bazhanov -Mangazeev - Sengeer 2010J
[Kuiba -Matsuike -Youeyaua 2023]

https://goodnotes.com/


$ rock-Goucharou quivers
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g = A3
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ら Quantum mutation [Fok - Goncharor 20093
I 's a finite set

(B = (bij) i、jε Is Y =(Yc)i εz ) : aquantum Y -seed [biz εƩ )

B : skew symmetrizable ^
,ad =diag (di )ia ε (,0)

5

,
B . = Bdisskewsym .

(B , d ) weighted quiver ; wt (i) = di

^i
⑥ YCB ) : a skew fileld gen. byYi;Y: 学 z

= 学だ
儿
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gen .

byes = :; =ε ze順 ez

過 (Y):= ワ(i+qag) : Euantum dilgarithw fuuct

{ ± g(g
'

g) = ( 1+ 9は) 王g(y)

UW = w0 ⇒ 政 )ほ(w) = 更更 (UW)車( o )@:Pertagouid .
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Fact [Kellenii] (of. [kashaev-Nakaishius)
① Ad (Igk(Ya)) 。 [+= Ad( Ik(店'5

' ) 。 [ s,- = M*
'

; gr = gdk

③ (B. Y )
µ( B(2 ) ,Y7 ) → … v (B(*)

.
Y(t)) ∞節 '

Y) い
Miz

∝k ; the c-vetor af Y(k) ik
Ek : the tropical sign ut Xk

⇒ tii, Iiz ,εz Tiu, Eu"
σ = id( Epeniodicity of trop . y)

(2){ 車{i ,(彼α、ε .
)E
車i.( α2

ε2)ε2
.…
± gii (α
.εc )E = I 口

Remar
① 前ak= tiisE(

: . [irt , εk, (( E)活)ε YCB )( )i': thegeu .ofyk)
Y ()i= μ .. µ、 ((E) ;) ε な CB)

② (ACB) : a nou-coum . alg gen . by i R

/A
^

(B) ; a completion at *(B )by ideals gen . byだ
±g(β)は
ε TCB)
if β is pos ' tive .

③ the αrEk iw(2 )anepositive(x. ε=e
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2
5
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} = 0

Def . diEI : spectral parametens
WCA2) :=< etpi

,
e
±ui

. i= 1 , 2 , 37 : 9-Wexl alg .の

4 一 3→epi eui = qeuieP: (q:= e5 ) ×
3
へ与→

R 123 : = ±s(ePitu
. tP 3-U 3 -P +λ1 -λ 3 )F3

n; Rizk , fizk fon 2
^ . 6～\た。ー

i 4 ゝ

⑥ ⑥ @

F123 : = β23 CIp、 (
U3 -uz) edk

-λ3[Us -u. )
1
\ ～ 口×ー

THM [IKT 2023a ]

① fisatisfythe tetrahedron es- s

F450 f236 fi35 Fi4 = F124 fi35f236 F456 .

③ Rizk also satisfy the tetrahedrou es
.

R456 R236 R(35R(24 = R124R 135R236R456 . □
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How to get R →
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φ' . な(J212 )
ア
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U →UIt U 2- U3
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(eaee ')(前
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(d ) Proof of Thr .

の (Iizk) dinet computation using Baker
. Campell -Hausdonffformula

② (Rizk) due to の aud )with
the map ① .

( 巨互臣BFIIF = IREIRIREI =RRRR
)
ロ

Remank

の φ brings spectral parametens {

R 123 : = ±g(ePitu + P3- U3-Pr+λ -λ 3) F 123
d2-×3
(U3 -UiD

F123 : = β23 eIp、 (us-r)
eπ

I
w.o.stectral

② M4
* and T π13 appean in [Bytsko - Volkov 2015] .
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5 3D Reflectioneg .forロ
え = 1 . 2 , 3 , 4

( p:,U: ) : [pi ,u' g
] =δ{bsiz(
.47

→
{
[Pi , Pz] = [Ui , Uz]

= 0

M24 s M2
Det .
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,
e
±ui

. i= 1 , 2 , 304 7
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Ui

{ q e (i= 2 ,4)
∞2 UiePi ↓ [2 ,t[5 ,+[2,一

(K 1234 :=±g(ePtU
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-P. +λ-入 ' )( ー
)
^E4

Ii234 年: =↑24
CPilu4 -Ur )(

飛巫 ( 2U 3 .2 U . +Ua-Uz
) mKizke ,R fon
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① Pizk and fesatisfythe 3 Dreflection es.
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About SandSI
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R + - t-

Reemank
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'

good choicesofsigns" ,IktandI- s
besides the tropical sigus .
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S Summarg
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2 ～
e× 「

→ →
× r

⑨

*
IG [Mailland - Sevgeev 1997]

ビ .ィ … ー t \
②

β

.

∴
.

③

ジ
O 髄 ∞R× ゝ し [ByEko-Volkov 20153八～ ～l A

3 R 123 l ー 2 〉

S[ Sergeer 1999 J
0 Sguane

A

弓 0
→ 0

3 邰 邰 → 0
ー 2
→

ー

→↓ M
rep.

. →ヘ OBC UAMCMBMA ヘ Sロ [kapranov -Voerodsky 1994]↑ ⑦ UB p る ⑤ l θ I ↓
E× → ～ 0
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