The alternation number and the Upsilon-invariant at 1
of positive 3-braid knots

. 1=
AT I~ 3
TEeotwwary | T

Thm (T.'20:
Let U hea Unok in ST dhat is the Aosure of a positive S-braid.

Then alb(W)= TMWYI«U( u\=3(m+vw) = Aok (V) = g+ (k) = AglK) .

a\krernahion vk =Y, (M C ernathg
N boex given by explcit Cormudas Stance
T) Positive 3-braid Kaoks
TU)  Altecnation Number
TE) The b shetch of ook
T) Positive 3-braid knots
B = <ol ) a‘oa =bab> ‘raid 3“’“9 on 3-skrands
\de re\aaXion X 1\ T *\ -
Rl ™ |R
A1 T ‘
ReB,
oo = bo.\a S~baraid

A pos'\*we 2hwraid is B3€B3s  Lhat can be willen asa word in only posi‘\'i‘ve

qenerators o, b, e.q. X=“2‘°z°3‘°s

A (pes'\’n‘ve.\ Jeaid Unct 5 & Unot Lhat can be regresented as the clasure
of o (pos'ﬂ-ive\ 3 \oranid.

-~ |V §
CJ\QSu‘-Q' (3 A~ \\\ X



. 5
E_x x =otb? X . Jcﬁrms Unoks _rg,gn*“, w20
we{l2}

b
7

”@

A

Unct

000k
CO

0o

50
(5500

i

A
(o™

2C

Cock: (S \ice- Qemne,c\ W inQO\uo.\i-\J\

wv((&)—n*\

3(\“ =
\\/?»:é)/?;cs‘J/‘\G:z\'f;«f\,‘“\ M: 2 \Q \A ﬁ \s o “V\Ot QM o PQS“WQ' htmd BGBV\

N P TP 0, T\ f<‘:
A\ A crrfzma‘ y O uaSpon! ive
) v 1 9

[ 3 VV-\ o)

Cqulr =

Hedden Somcaaly €
340&\ min {aenus(F) \ ¢ or, com, cpct smoc’c\f\ S urlace

3
| (q“sm p ) SBI‘ wi e b°\h\n°\ﬂ§ WL in S3= g&“]l
R A s

where

tW e 3 \Anoh (C—Oncoro\unce.\ mnvariant

1A Fe Y -
% o Tl \r\ ﬁ \z/; ) ““\J\SJ&; Mwnisewn \r/‘:ij )

and ME(S?: exponet sum for b, e 9. w‘(o“b’j;LS) =12

Ex. al §)= qu(§) = 'c(\‘\- \12 =5




) Alternation number

Recall

An o\lernoking Unct & o Knst which has a dfaataum i Wi
~J

the cwssings o lternale Yehueen Over- and underpasses os one

+ravels q\ons A\We knot.

-0 @ (@)

Z 2n+!l

“5.“"‘ = win  AGaordim ("%
(o)) M\,(.‘
(\\F

= minimo\ namber cQ cros&‘ns c,\mv\aes ’X & l/\f
Y\tcée&‘\:o kfwcﬁm [ d\-ua‘-am Q’C K
wto Lhe dioamm of on o.\\e.rna.\'“\s Unst ]

Ex:

-

Cﬁ C\—oss'mﬂ Snonge

Ba= Tz 4

o\er vioXin 9

= oM (T3, ) 2|

Lower ‘oound o~ o lblU)?



Fock (Li ingston 'Ok, Albe '04): Signoture  (Tetter '62)
Y _Rosmussen '1O
Let Q.4 € {fc,—v,-l«‘_],-% 5}.
‘2
L__J-J
Osvéth - Shipsica - Stabs '3

‘K\L: Col]»R continuons, plece wise \inear Lunctioa Lor any Uact K

V(K= Yl gpsilon of W (Upsilon ok =1 €TONT)
Then VU - M| £ ok () Kocany Unet K,

Properties of Q,4,: . &, ()= Riw) %D Y Unets U ]

¥ i)+ 18,001 ¢ 00
‘Qi(- w) = - ©; ()

mirroe of rewerse of W

W unes W
=\,2

Uey wnpat Sor Gact  ( Ozsvébh-Szabs, Rosmussen, O zsvaths - Shipsice-Seabs ) -
For all altematiq krots K, we have
swr- S8 o ulw= - ]“1‘“ =- S0 ke
eq. for U=Thz, T(W= Q(—?‘:-v(!lh —_Y%f-_’ =-G_&£.’ <=+l

Moreover, O¢ %U(KD-%(K) 21, i=\2,
UJ\\M\IM u+ & K. oxe *wo ndk s ‘L\ﬂa.& dl"@“ \u Chans qlﬂﬂ (N
posiive  Cwsshg in Ue & & negative Cvosing i U-.

‘o3 Sice-Beamguin mequality

4
(Alexandes poignomial Aetermines

Taznen ) =~
V (Ta2ma Y (&) Lo borws Uncts W)

=) \ (t*‘\’\ (T3,3““\\ = n £0o\k (TI.ZM\)

eq. Vealk(Tra) 6l Dok (Tgy) =)



TC) Thm and sketch of proof

Thm (T.'20):

Let U bea Unok n S Lhat is the Aosure of o posi\n‘ve, 3-orand.

Key _inpub:

T»\mz (,T 'Zn: We delecmive ‘ch‘ era\-\ B-%candh Unots K.

RM&(\“ .

» V-Tou% 7
(oW, -

N
NUuw ges

=NCXPAC

1\

Th% a \t (u) =T (u] +V(u\ = 8 (w )“' J CV) ,\/\‘“ W) = T \/ U) = J\\ ).

- For any 3-lroud Unck U, we detesmine alll) up o an erx KL

« \n Some coses, O\ (U) was deXermined oy Albe ~Ushimeto '\O,

/ \ATaswuqt :

Let 3 be o |(positive)

2-bcaids

B Unchs:

- X (A
< o podd (@)
4- oo Qi odd  (OD)

a%® Py, ee 2, pefila3y
A% 0B a®r bl o Pr L@

Aze-ﬂ QO\\Q. o o‘t-t erq Qp"

N e \ Q,
VA) )

} L€e8, v2|, g;.q; 22 ~

(o}

Feler -Polvmam — Zentnes '\8.

1
|

| K2
B o] -

D &> Voo |
1 = |

wraid. Then ﬁ is Cof“'ugoc\'e. Yo one oand m\y one oQ £\We

]
/'// §
[\ A
I~ ANA°®
1 AN -
V4

\‘\ﬁ"&‘ A=o\oa=\ao~\; A-z‘ (Ouh\z (Qu\\ gt ) a@_,\m twe center of 63_ H‘;‘:,,;y |

SUekch of p_QgQ e

E)"— \K=— g co" x= 03'\7'0.3 Bs ” cose “' [< Prop

O uit\ne:
Ylep &

SteeT; Upper bomd on olkll)
Lower bound o~ a\b(R)

S\.Q,p_‘xlr_: Determine V(K) Cor ol (posiﬁ\d 3-braid Unsks:

(o):

©: v(@= - E-‘Fj"

v
2' . €0
“(@)-- & :‘v

+r-2&

+r-2€-

= 0.\‘\7(@\ =c+ 8-\



QL a\k(F)<l

:
=

>
>

00
%\fi
Se

Crossn 3 O\mv\ qe

Q-
>

I
XOCC
DO OO

\S 0\'09:,

/\/

,\
(=

f\f

(=

= aW(§) <!
\
LerV\MQ (A\Qef— \/\i‘\\‘moko ‘\O}; (d\a\t(m ‘kq\a"thqa_-" apr%qv\ < -\
piaq,i 3—\, i=\,...,|‘.

§'\'_¢—_?£ Lower ‘sound Qo Tock: \t(U)+ v 2o \k(K)
Vuye WHE¥2 122 g

3 z z

=  FaulU) 2a\k(K) £\

Stee I De kexnmme LW
\dea. Find cooocdiom C oehueen K and o Unck T Cor whizh
T v(T) s Mmownm, e.g. T boas Mnct (L-space MUnet).

Thwen  YuWY-p(TY) = lulka-T *3»«‘“‘*"”58("):

= d1:9\( ®T Senu.l‘ of
so  viK) =2y (T)- gl Ehe cobordim C



\nour @i Q% v(g) 2-U  (Then oW gl= l=q(§I+vu(§).)

X S \010\3\05 delete Ltﬁge.nm\-ors> y= o? b2 o \03

Ny to otan o
®£ & sodd\e wmoves A @
K€ N
>

=5)

Z coooc diswn of
Se,nuxs 2 \sekween

?av\o\&‘

25000

\/‘j\/\"\u
OC

@
g

(Eouler characheriskic V
argument ) h

Ve

® de,\e.\'\'ns Qa aev\e\-okov

-

Using o saddle wove @ @

= There is QA caop rdism of gevus 7 ‘oehoee " and &

We \nawe. A=a? U"Qbs = ( ok%) ,H “{w\?z “b“ab*=o"o babb" = a0 DRDADD =0RGKGbAD

S ;Z_-\— " e\ ¢ kwe b\-oid re\okidn O‘ooﬁ‘oo&?
o = '3,

Hewce w(§) 2 p(T3,)-2=-2-2=-4 = S+kcoM (e =ak(g)=\.
=3 (W(T33na)="2n) Q



Thiw 2: Lot B be o 3-bvaid 5.k U= isa Unck. Then

(@)= - 2 26 § Bratatbro®bi atrir (O
<

v e 22|, pi.q; 22
‘\)(@)= - M +‘-..‘2e__3 ‘-Q {5»\' Aze*‘q'\\Qu . a‘t-q qu-‘ apv (D‘

2 )

w”
Rem: \C Lis a 2 \oraid Undk whick is nok & torus Mnok,  then \)(,Il]:g\él_

Cor. o Thmm2,: Le,l-. Uewe o pO.SV\’Ve- 2-boraid Unok. Then

c= SCKH\;(K) +l =:v(R)
S minima\ Owang o\l in-\-eaers 2l sd Ui ke
Aasure of & positie 3-Yrod
aP YW XaPi b aP %l O pq; 2V, e ¥}
\C U, ] are wncidont positive  3-braid Unoks,
£hen v(W=¢(]).

Gool Loc Ahe | GAvre:  Onderstond Concardavce C\oyses of positive 3-bra'd Wnets.

\ \ Q6
, =ew\e HU
| \J



