2022 6576

Skem omd C/KuSTe\n afgehms 0{ ﬁ%ﬂé}‘?‘gf}’;‘*
wnpunctuved marked surfoces o Ay

}o‘m’c 'Wor'lr. wﬁl\ TSu‘:&S‘a ISlu)Josl\ (Toho)cu Univ.)

Wotswn  Huwsa. ( OCAMT )

o speted  panrrs ™M

Yy = a‘ . (unpunctured ) marked surdoce
% 3 an ol triamgulation A\

"%*74/-2/@”1 (aRis) T&HQ/QQA trvalont nghs m L
coloved by Ve, GFunOlR;g ()

z 2 ol OF ~.; R
(S ) % 7\\ A 3\’ f \l
| (
‘\ B \ / ‘\ >¢) d 3 etc.
e S T 777
o Q’; Wy

@ Ccmpwm TWo  hon- commulalive aﬂge,ﬁwa 2 - Laaverd uppey duster
W?M {
) p > 3~ z
wg@': [a ] — —4 (/(4% L = ?/{@,Z'

guantizeol ving
of the moduli space
Lbowndov‘»&&lllzed ) of ducorored twitted g“uM‘(‘uM c@asm» njg@[)m

C,Z%‘ped % - gkem ajﬁeb’c\ G- ol Systems osscigted with mutwtim clos
4 L 55 4 geseeds sy(yx)

Y - wehbs / Che Nﬁ cluster variables / em}\”’“‘kc

& 4
CW\Jemm )X%]': [a ] = L%%,'t = @(%g}: = FVQC ~)g%,):
AT t skew ‘F\cﬁo(
mdu‘ﬁ’ of Practims

ek



@ Describe SThuctures @{ /4;;; 137’ - webe n )g%,ttaq]

DT
CUY\dtC‘IU,V‘Q EW&B%X\(EWQB&I) = TVeeaJ'z = C\/o},r.
elomentory Aree-type cluster vortablis
wehs e@memavy
2wehhe

@ chmem,t ’poS?t'i\/?’(y 'f‘or “efzvo.ﬂm~presewmé" wel,

Cogectuve ¢ € & or & St - preterviag - §- wel
cutting

ok :3
W
X x= L af ; Twws o

iel i m Q c&mu
then Qi T.[3%%]

Reﬁoﬂccl Wov‘\<§
o af: : Muller Qolb, @D

s ot Stkorod C20a) SELEE (59
s Pyﬂ\/avgkyy (2016, @ at §<1)

Ouv relared  works

°oafs i Ishibochi - 1. (Qo21)

° ap, i Ighbusi -, (W preperattm ) todoy's talk
° 3. ° Ishibashi- . (i progress)

Yromk 2

% /Jﬁz with Coe‘f{'\'\cievxtg . [Ishiho@k} 3 Ka,vu)‘ \fl Cm pm\)em:ttm)
~ cluster olgebras with cretdicrens

4 Stote — Cﬂexs'p cowv.sPandence Hor % = al., als, apg
~> Stated gkemn aﬁge_bmz

[IS‘GL&S‘\‘\ —\f] (in pmpqm'ﬂm>



@ Overytew o‘é Mullen's wovrk (%‘2 dm)
& ot the KouMfman bracker  skem aﬁéebm A4 (T.M)
o d, - el Tomgﬁo! Ores  m Z colov @ 2-dm. imp. V,
AR A
o Skem el SR ATl A s TN (D G v R
DLE e
=

U

8
Aotz ¢ the gumtam dasrer olyebrg, obaind Fon 510k E)

1<
° clusters > jdeal trangations of 7

L 4+ < JFrozen vaviehle: invertible
2 - commutmg  clucren
' 3 wndrozen
vorinbles {A:), voriable
2 2
- torws
k A’.A;ﬁ tﬂ A&A?

© quomtum exchomge relatione

ASAS, o gAuAs*’ %"A2A4

4

M mutation
L2 [\

et

-

2



M(MW\&V\ 206) TFerr T =(T.M) weh #M22
2 -»gala,i it a Ow daman &2 .»8012;,:: < thc.)gmlz,:

2 e 3
° ‘/4&(1,2 < -/8411,2[8] < q'(ﬂez,f ™ H'Q-C -)ga—Q.:.,Z'

4 i
‘ (.7441,./[ = /8‘421,2 [a ‘] T Q/(:Za,):

prost

de;tokaeol : Mocalization ot

n out
©) Ore domoin - ag:sm;t )gqi £ / boundory webs A7

() J‘hu — )8411'31[911 C ch(e&e,m)

w
A " ; (=

€a

/
1 q 2 R
$ €
2 - exchomge nf. Skej\n \N'Q
Aohd = 3 A Thitta
5ns 3 AlAB gA A‘i- Cﬂmp&ﬂb@n 2 \/e;-

(2) /8462,): L—’(uzx,z 53 Laiont expanston o—{ al, - 1ol g

Cblﬂ'\né
Thck
Lem (the cutting ide  doe ~4,)
//.f// //'/// //.’//



o s T 3 = :t
= ¢ .2 - ToZl T
== [z N

feduction of Imtersectin potwts

cut Oﬂcmg

e 5 ()G = polynomtod of weis in_ triangle
om 1doal, triomgulictin €i's

G = a Lourent Po%nomio-ﬁ m a clasten

g
YG) /44&,2 = ?’(ai,t 'me 0 Criterion 0’@ /‘4:71

1 (the Bandd algsrithm)
ﬁ'\(Z&wqro—a&eth i ; aﬁnfm

4

2 =
o oned 74&,2 ¥ Jgaz,,t[a == (Z(az,z

® Another PmO‘F 3 )445,,,: = égug,z [8-']
) Costruet an inclustan )&d‘ez,):[a—(l o ~;44§23,1:
Lﬂ (‘l‘he. S‘ﬁc\:fma_ trick gw» A»Qa)

S b ~ 2
Sl 7/_\—’1/ l ‘
Tz (e (g

e i
_P;DP— M] TS genevo;ted! by QMM e cluster  vari

2 3
Zg Y N?S e ){ ob.r

={Ynu1“ﬁ-wrvt$l 3 stmpe —Qoop

© ?"{m’“‘& - % +@? +@ E[J*@ @

sm.hi»&



@ Ca)/\ we &MTZQ ConE BN Sitai s S ol cel R OSSR 2

©) basis of Loz is «ge@mo/ eontiol of  Intevgection Numbev.

m stote— closp  Corvespndence. [ [shibor— X ™ pnP-]

) fo(.w/Q THO/Y\&V.QO\,TLMS ove “o(acnmcred §

®
ks A //\ Mw_ ap, - A 3 Z"l (3 rorotme)
4 x (signs )
/\\ A A - =6 o&tﬁ‘u-c
pl Juswrg

3 Cfuste,bs ossecioted  with decoroted '(‘da_a.l THM&‘AZ"-"M
eg. al; : g"‘[f'*l =[] = ] realned by 4 muatins

(2) Tk?. OU.TT(VLg ek WOY‘\QS ~A—> g-we/gg m aTHM\.g/ZQ 2

k) :;[ — (2,(;: [Isktl)u&)\t‘ Oya - Shen QOQD]

guomtum Cose © unknown
4 the S‘l‘lck“mg trck works ~— 83“3”75‘0“”3 of ,83':[8"] ?

@ S‘\'m’(ﬁgy

© & @B w—— B8] < /4;,:

d 2
@) r,r——  Lauwens eSSl AC o /Xg,f_[a‘] Cq’{g,):

of & Y-web

t  elvation - “preservivg A, postive
condation coefficrents



§ The CﬁaSPe,ok Ula ~ Ske,m aﬁgc‘)m

(/—\ "’~\ /“*\
® Ay~ wed ‘\\’) \\JL) |/,>")
@, .
typel type 2

® Interior skein MQ [Kupe\«‘mvz [ ??6]

IT61 _ g P
O~— [33¢/ ©_[3:IBJ¢/ ?~0

OESHERERANDE
Zom =) (-m

\/-m)(»rv +>=<_u +E%:><+I,

AR
O e o
2 S~

peditie) [ e =

o clasped sken vedattons [ Ishibash - . 1

l
¥

ﬁ%%z%/:\,;—% U"M 77 /= &
=1;’1‘_¥//
777777

srmdtawm Crosstg

] )
v S ; T A ;/-,
777777 7777 ) 77P777
/ Ej
77 / 77 7d 2 77 7 7 7/ 77 7

=

Il
e

O =0 @2=0 Ot e
777771 7277 ‘ 77777 r 77777 ) TTP777



QE'S:_ ('ﬂ\e cﬁmpea[ Ma- skeln, oj,ge/@fuu)

/8”1‘4'2 = R ‘S/.Lp,,-zw/@g on L }/ interlow
% ofocped  skein rel's

1

e R R =

@ R - bosts
Pef  (crmssioods, rungs )

© A cossrood  is a4 4- valent wertex  difined b)z

X=X - 52 =~ )

Cressiood rungs
®A rwng i an wemad edge of type 2
{ L
/ 74
teei */_4 1

(i&t) Loddles. wed, ($8at)  Crossrood el

U o merna Crossings
ondy have  simud tomesus Crossing ¢

Def A basis wed ¢ o Flat crosroad webs with

no 'W;Pffc ‘fm:es", 8;) ll é
? Y N, 7¢°777 etc'

Thm  BWebyp i on R-busts of R4s

where, BWQ}){:= { bosis webs  on Z}



@ eﬂzmemmy wrebs

Ded

G o i M&t ﬂcwuev el
o S0 Mo—% M Q Som‘sg\e,s

S Rl e e SR e]
whit Ggisb*éta?r\dvg&ww\ggwg'

s Rl Tr\deCcMPoSa.\»Qz 1o UG; (G; < BWeb)
2 T;xe, associoted  Crssrond  wed ‘ff 54 iR i BWe)

° G e&menwvy W,K G s trer —type

a /
R SR re Py BT wwlerlymg g)o.[:h of G is tree

/
VN"‘S 4 G is %@q)

& inva-onct unoler Dmauzs‘m'ﬂawms “\’WLE‘Forma:th\,r

EWQB:\ (EWﬁb()DT = Tmey_ (:—. CVL )

EWebs = { elomentary wefs om Z}’
U
Tiresi = i { Tree-type eﬁww-wﬁd“y webs  on Z]f

>= ¢ EWeb B - Z & EWeh
@ S(EWeb)™" ﬂ € Tres

L E € BWeb T € BWeb




@ generming SeTl Sod Bl e
Bes i i {desc:endm& E’ﬁ? with / withowt ﬂe&.s}

2 Sl TR E = g

.‘D_"DP_ Pn R- ”fé@@w ;X Mo, L (S 39,71%1“&& by De&cz

pr=eg_ BY mducteom. on  the Cm'npﬁe.x(ty Gl o an spa-wel G

i
# huygs + # internall Qossgs

Usermslsmv el oo s

7

|Gl
AN
G:I\( — \/\.,J\ —4\/\,,\—’ —)/'I'%lq\
sm: \ \ dascending
y & \ 2
Y ~—
= A iy

Tkegre;_m For oy T =T MY wih #iM 2 2

omn R‘ aﬂaebm )g Mg T [5’ ] S ggy\e_m-te(! b}/ QTMPWEJZ Sy

1 LIILL5
of tpel



ng_ci App% the stickia thick to  Deser

Lem. (the stickma fnck fov opa

_pt %\I*WH

u —> product of —.*:Q:_._.

R AR R N S S

IFS’mTe - ollosp cavresp”

e

D I'? STmPWLQx s fhe Set 4’5 C&St&v variablee + X‘tﬁn ﬁf:&mc
e e s

Compocti vl



§ Cormstd,ere «@efc*cuem ag%n amel .544,\‘,,3:

G D i T THangI/QL

soan ol e
Ll A/\AA

A ALLA

ANLA

/ \g
usters A\ JAN
of T 0 7

2 /uz
Ay
%
codtrm
c_dm(ml 1“}

s % ”g@‘n’f [5%] iy /44114,1'



@ 7 = Q: gmdh'ﬁo@emﬁ

Bk
Ry S s —_——

F
SEENEe

A
vt
4 L

SMPWsz &PPQOV‘S @ASye) 08 bga?rega vovia b <
O{ %4’14,‘7 ov ‘94 o4, (48 ’



