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I.V\"\'Y‘DO\\ACTiOV\

[T}’\DYY\PSDY\., 196C] detinedl the QrQUPS F. T and N.
* They are wsed To consruet Tinitely-presented gqroups
with wnsolvable. word problems.

+ T andl NV are Tinitely-presented infinite simple grouwps.

[ Jones, 2017
e introduced & meThod o‘e CONST W TIng (oviented) links \cmw\

elements sf F (C)‘(' \E))
. S\'\D\Ae Ol an O\Y\Q\b%\k& o‘e (w\e\ri e\r\"YeOD P\\exav\o(ev‘ SA”\‘\neo‘(*e\M

Buery lik con be vepresented

QS Q C\bgeo\ \o\m\\&

omo\ A S\'\%\'\‘\'\'a weaker reS\A\T ?ov the ov‘\ev\‘veo( CORE .

[A'\e\\o, 202.0) co\v\P\e’\'e\% p\roveo\ the thevem Tor the ov\en*reo\ Caxse.



Broud Qo

X/XK\//\ w | Simple!

L hompson's_geoup
@/\@/\ @m@ complicated...
Main vesult

We constract a seguence {%\QI k2p FI
Ly =1(9): asseciated |ink

+ Ly alfermating and fibered
-xly, ey, 4, b
+ minimal 3enus flot Seifert surfaces
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1. De\c'\V\\T\ovxg ona Consthuctions



L hompsons_geoup E

Tvee O(\Q%VO\W\

F - {Pa\m of vooted, planav, binary trees T+T)] /

with the same number of leoves

Descriptions of elements of F

T -
= XN N

The ec(;miva\evxce velotion  /\:caret

SL N

The tree dingrom representing 3¢ F without pairs of opposing
covets is called the veduced tree O\ia%mm ot 3.

T



The group opevation

—r\-\- TI—) ' (—B+ —B—) = —r\-\- —E—)
(T\-Cﬁ-) (Tzér ."\"2-3

same frees
1=(T. D eF T:binary tree)
(e T = (2T

Presentations of F [McKenzie-Thompson, 1973)
N<Io X, Xy, - | ’)CT'I{JC' x)+\ i<j)>
= (%, % | 700G, XX, [0, K@l )

Xo= AN= /N x..&\ %\ xz._%\ %



Jones' consSihvuction

(1)
T

AN

(Te. ) e F : veduced tvee diogram with nt ) leaves.

Place the leaves of (Te 1) at (£.0), (3.0), - (2L o).
NOTG T\\O\T 1% © ‘RX Réo QY\d 1_c H2X Rso-

(1) Construct The planow- ng\n TR T
vertex : (0,0), (1.0), -, (. 0)

eolcae= wnwlevrsecTs vaxs\)e\rsal\g Just once an eol%e / of T
o \ of T= ownol dees wt do the other eolcges

O'F (T-\- T—) .




Jones‘ conshruction
0 () /‘\--Va\evﬁ groph

/\ é
@ link pProjecTion

T T

(2) Construet the meol‘\o}\( %va9\r\ M (T TO).

Let G be a connected planar graph.
Tts medial_graph M(Q) is obtained as fellows
VerTex : on evevy e_dge, st G
eo(%e: Two vevtices ave joined it the cowespovxo(iv\% eolcges
ore adjacent on a Tace of G.




Jones' consSthrruciion

& & W

T(T T (T, T (T T
5
(3) ConsTruct the l'\v\k ol\aamm [T 1) Q
[RX IR+ w\ﬂ\ S

reploce vertices in -

\ RX R— \N\Tk /\/



=

Jones subqroup
F I:{(TJV TeF | TR T is 2- c/oi\omb\e} : Jones' subgroup

oy

A graph G is 2 colovable, ovieviveol T»\OWLPSDV\\S
= g \I(Ci):{\[ev‘\“\ceS of G} - {“\'.*} JroUp
sT. VLV, eN(B) ave Joined = FroN = fu).

B\a convevction, the vevtex (0.0) has the caloy +.

Example

(D) (1)

6 | 5™

2-cclovable NOT 2-colovrable




(LT eF ~ LT T s nattuvally ovievited

Q¥ — (@/Q (@/p

CO \OY (e
(T2 T 3

-6 @

ST T . or\evﬂ‘&b\e
! k*b B 7/( (@ T(MTe T s 2~ coloveble)
T aboce - AS(Tw, T = LT )

obtained f‘”"”‘ S ST T is & Seifevt sutace
blue regions
o LT T




Geneyataors of F

Thw [Golan- dapivr, 20 17}

—

* F is genevated bg X {2 X 1 120} andd

={X" W Wiz 1120, 021},
+ F is genevoted by %X, %% and .
Fade9. %, 1999 =95 <)) =R (9=2%w).

Remavrk F=F> (T T0): b’\mwg Tyees.
R (Te T2 3-ary tvees, -, s (T ) k-ary trees




2. Examp\es



[1] ‘30‘3:\ = @ o~ L(ﬂo{h =Q

_licj_ A\\ |in\<& o\o‘VoC\vxeo( {:\row\ e\ew\evx‘m OJ; IT"_) wi'\‘\r\ <t \ea\/es

avre 'W'Nia\ .

[11‘33%7‘=@M @ M@M@
ey~ Q0






L e [Kocloma-T1. 20221

n n
(n=1)
AT /&—)A
AN RSP

y n
LG s .@ AT s .@\y
N

N



Ik L | L alternating | Filbeved | G
L9 | Leay | 2 NES NES | ©
L9 4 \ NES NES | |
£92 | Lsav | 2 NES NES \
LUl Leoa | 2 NES NES \
f9 | Lean | 2 NES NES | 2
L9 | Be \ NES NES | 3

b : braid index

C: QrOSSing numbey-
% : QQV\\AS



3. Main vesult



Thon LKoodlama-T. 20221 N
{ \] . . ‘E> . b . ‘80 %\ (k = QW\\
gk k=0 ° Se%l.&e‘(\ce. N %Neh La 3\<~— \ay:-\-z‘a-;m-z (\Q _ 2YV\ + \\> .

Lk = L(%Q :

1 (k=fm+ ), b+ S) yn .
ex] . =< 92 (k=2m) g"%‘_& A

D N 2 NN
ﬁ :

| 3 (k=bm+3)
cc(Loy=2, cllby=k+3 (k2D 32““\‘%4&%A

k=0, L G\TGV‘Y\&T\Y\% onol Je\\oeved

blloy=2, by =3 (kzD

[ m (k=2m)
«3(L0=13m+\  (k=bm+), bm+3)
1IN+t (k=6m+S)

*We con easily obfoin the minimal geus Flat Seifert

SU\‘r‘Go\ce o\c Lk ‘Pv*ovv\ S(ak\




Proo‘(: ( OLLT\.\Y\Q\)

ﬂa]_k
Covvxpu‘\‘&T‘\OV\S U\S'mg the result o‘@ [A\ello,l@\ﬂ.

L alternaTing, ¢ (L
k=2




(LY, Ly fibered
LS link . AL : Alexandev po\gjvxow\\a\ of L.

Lem [Koodloma-T. 20221
k=0, deg A () = k| ond A1) :wonic,

~~> Compuﬁe ‘\‘\r\e Se'\\ce\r’? MK .

Foct [Crowell, 19897, [Mumsua'\, 1968]. [Mumsug'\, 1963)
L : non- split O\\TE‘PV\O\T(\A% link
. o\e%A\_(ﬂ = zg(D =l =1, <l : fibered & ALK :wonic.



b(Ly)
LS link . AL : Alexandev po\gjvxow\\a\ of L.

Lem [Koodloma-T. 20221
k=0, deg A () = k| ond A1) :wonic,

~> Compuﬁe ‘\‘\r\e Se'\\ce\r’? MK .

Foct [Mumguca\, 1991)
L : non- SP\\T O\\Te\rvxod'(v\% fibeved link

L) = c(L) - o\e%A\_(ﬂ + .



Se'nce\f‘t Swﬂcaca

LS link . AL : Alexandev po\gjv\ovv\\a\ of L.

Lem [Koodloma-T. 20221
k=D, deg A () = k| ond A1) :wonic,

b_2/<\ B AN So(3D) :minimal genus

> Compuﬁe ‘\‘\r\e Se'\\ce\r‘v MK .

Hi(S@) 227", k+1 = 23(S(a))+ =L~
SCIOWERET(D



