Lec 24+ Hecre ojg(ygmg 4
1) fucstum Schur- l/l/%,f a/uw'fa,
2) Braids £ Gnes

1.0) Reminder
Let F= CG) Connder 2o Hecte algeho. F(5)"F8epu H,(5)
T hes basis #, (we S,) & reledions:

(1) HH, =H,,, ¥ s-5.(=(i+) f Qsw)= Clu)t1

(@) (Hs=g")(Hr9)-0 ¥s.

We olefined ‘f/e /ﬂowin} M‘éamoyjézm 6" of oF " in
basis €®¢€, gep, €,0¢, ot s gives {} (?'z j z>
1 ?"_7 0_'

é}u}vdm{%, vl ?

(I) 6 (e,9e.)= 7"€g®€z, 6(e®e,)-¢,9¢ 6”(e1®e,)=e,®g+(?"-q)€z@e,

o Qo

Tn Sec 1.3 of Lec 23 we howe stated /w/fam'ﬁoe vesuAtt
We write 8 for o eno/omw]aﬂnm il ® 0 &0 id ® 7 (29, po)
of (F)°

ﬂm-’ _:]/ Kﬁlﬂye)‘an‘faflon a/ 77/7 wn (ﬂ:zjm w. Hz f—76:-/

ﬂ!— émf7uencss /hao/w/o cxzsfena; /offows 5/c /4,-/5 jmemjéc 77’7
il - Sin iy e L=Cw) (uch ave called Veduceo! expresslons of w)
Ao H,- ’L/‘, H;, 52 (1). So to estallish {[L existence of e

m/ayesentmf/on we must show ’L%@f
—,/_I



(x) éjw/= /52: 5:'; is /Mo(epeﬂ/wzf of 15/4 hove 07/ /’ea/uceo/ EXxpression
w= 5.5,
Dhee (x) is established, we recell Yok ¢ /Mema all 67) Jqf/f/g,
(2). Sine (1) §(2) ase satistied For z‘[e éJh,/'S , Thm follows.

1.1) Broid relations

To estalblish (%) we need %o anderstand fow different reslaced
expressions are releted £, each her. The answer is guver /J e
Matsumots theorem (1564). Nide Hhet

() 555 =5;5; for [i=]171 &

() S: Sy, S:=S;,S; S;

14" LH =y T

are /co[ucgq/ €)<F}’€55/on5 / %r (i) , o/ [4, c'+z))

Thm (Matsumots) asly two  retluced CXpresSiohs of e same
element we [ =S,) are obtained //Dm on Mo?ﬁer 50\; A Sezuence
0/ /@ZAO;YIS, S/% £ {('Sf 7(6’ /Lv'/77/ S5 S S T Si St Si (*6raid

moves ”)

[omﬁwa,: 7/7 (S,) is jenel/aieo/ /9,, H. H, w vebotions
(1) //,F/J =HH, o /z'-J'/71.

(1*) H H\ H: = Hy Hi .

() (H:-9")(H: 1) =0.

And %) will Allow ona we prove
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PropoS)f(on: Tl eﬂﬂ/omm;t%/;ms 6 (i=1..,n1) 5&05/57/&1 (1) £ (17)
Sketch 07{/)’007/:

(17) llows 4. 6l 6(7 at on ﬂé’j{/'omz‘ /mirs of tensor factors.
(17): jtss eﬂouéé %o assume thet n=3 Tlen we check Hhe eouR -
Uties 6,260 e’,’[e,@%@fk): 61’4»@4”06{’[6’,@%@6‘) ¥ o feelyzs. by
bt (ekez, j1 We use (T)

6,626, (69605 )= -6 (¢848¢+(y9)¢,968¢,) =6 (57¢o¢oe,
Ty -9 e868¢,) = ¢ e + (1)@ 8,

66,6, (e,8c08,) =65 (¢9¢8¢,) (57 €8¢ 0¢,) ?»"'ezwg@ez+

(Lr—-z-l) e,0¢,@¢, 0

12) Lugitum xw;— Baxter E?UR/f/on
Lt UV W be fin. dmensional %[SZ:)’MM/L«/&S. becall thed we
constructed 2 P-matrix @,V:(/@V—e UBY (Sec 1.9 of Lec 13)
F gives Vise o Hree am‘omwyénms of Us /ol
,e,z-’ = ’eagv®/”/h// /63: /'0/1'{@/64“, »€3 Comfnj, From EL{,W (and /'a/l, ).
H duns out Lhat e fawe A, foffowiné, (Quost-um ch;- Baxter
esustion, AVBE):
(t) @z 'é'/; K= K ’ng 'efz
Mow bt U=V=W £ st &= Po& Thn ()= (1") for 6, 6.

KYBE OV/SI)Mfts i Statistical Mechanis

2) Braids & Onies
$€76}7f, ZZA/L {/a.io/ ﬁi’ou/g on n Sf/am/g [[)957) As jmtmiéeo/ 140,,

—
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elemunts z..T,., wrth relotions (1) £ (1°). Su
H(S)= F&, //ﬁ,ﬂ (5;+6)=0[(=1.., 1)

A crucied observation is et B, has 2 topo ﬁ?{jfcd tenpreta-
tlon.

2.1) g}’a,/o/fj Z‘a/ja&?j/'ca/%.

foﬂsfo/ﬂy e pace kzx[(), 1] w. /Mar/cto//Och'fs /6',0,(}'> w.(=1..0,
j=01. A braid is a collection of 1 ﬁon-/'mfeyseof/n;P strands in
R'x[g1] Comﬂ(c‘léln} n /oints (,0,0) To (6().01) for Some Permu-
tation 6€S, m Such a wey that

(¥) El/e)'a, plone {&,J,f ¥ w 0st<t wteseds every sttend exact-
%_ once.

Wo consider 2o breids up Zo mﬂf@}: we allow to move sVands
awording intersections of stvands and preservimg (x)

We o/e/wci byids @ broid A&'o\jmm: : We //(cy'eyf Lhem Mpﬁa@
(x,j,f) (0 4). We alweys assume Yot

. zl[u'e are Mo ’f//)gﬁ oyevfe/a po/m‘;

2l overlap pounts hawe distinct - coordimate

%
i
L By donsts e st of ol beids v n strands (ot
/Sofolog, RS Mom)\ T Lurns ot it /czs Q jmup structute.. /E;VJZZ,
i has a4 p)’oo/uo‘é Vie. vevtiald Sfact/'rzf:

4]




BHp- Fr its gssocative
T P o i

EJ consiler f/L byaids T = [ X_ Z’L.—1= [ /\/
(i=1..n-1). Then |

nr'= ] T [igpsteren) T

Jtrands

e r/jéz‘ hond 1o is tnown as 2 tviak braid £ Lo denited
% e. S/mifa/%/ Z}J‘q =e.

Mite Yot e is th wnt 74» 2o /OVoaA(¢ ( D use
/IQ%OPJ Comp/esfmé ‘54 ﬂéa; rem 072 6). So g);fop &wmes a
Maﬂwa( 7; See /'LZ’_Y ﬂ(/’ffzmﬂ%/ a Jrou/o ﬁif/ce -é/a;é 3;7{”’ /5 jeﬂe-
VQ)éeo( 53 T(-,Z_L'_’ [c'=7,~._ n-1). In order o Show ’l%uf we stice
o broud o&'zzéz,Vam so Hhue's \/-an one OVel’faf) i each prece

.\\;\/\; & nfice ‘Mué fA é/a/o/ 0645"0\1%5 W. €xamf‘i}

\ one 01/6}’5273 ave Z'f.'
A

Sinee f[o; ﬂmerazfoys 0/ a /Wmo[o( Are /ﬂl/erfl/fe, wyj element /J‘)
S0 .g”,,ﬁP i moleed group.
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:z(‘). T ngop( — e broid All'djl/ams ave p(emw
Isotopic).
So we gt an e/[mo»;n[u“m grh —> grfo’” yeno/moc T Zo T

Thm (E. AV‘LLM) /947) This is 150.

2.2) Lines.

A bne in R is a (smocth) eméea/a/mé’, of SU..1)S' (nts R?)
Al our Ones are onented Links with one component ake //%%
knots.

»45 N%A /Vw‘o/S, we cay /%rerem‘ L//}’[KS 53 fmk o(iag/am.s Via

/)’?jé(]f/l’lj, Hem t R @ . @)
/Jolnip {/mc ’fVE%If (knst)
A connetion Wrd émio(s s Ve {Vaja/ chosuve

)

For exam/oé /5=Z; w. n=2 grves 154 unkndt ffm/za/% embed-

0/(0( 54)@ 7]& same is true 7@/ 2;_7

Thm [ﬂfcxan/er, 1978) éé_[/ﬁi’&t bne can be obtained a5 the

&Zosu}/e 07/ 2 {/pjo/_
Al



This braid & not m/yua but one con descnbe when two
AVQJ&(S j/%ﬂ ’%L Seme éhk /éao(/ﬂg, ’fo an Q//JVDQM ‘fo Z)Ml:
(vavients Vie. Bvaids. We witl ex/oﬁzjn his in e next /ep‘z‘u/e‘



