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1) Jones polynomiel _as Marcor Tace

In Sec 77 o/ Lec Zf we ‘e /mzl/o/uceo/ 7_% construction of
bvaid losuve Zhait /Voa/uazs From a braid X onenteo Ok

L\/ﬁ steted Alexanclerss f/earem Yt every ovientedd Cme con be
prcsem‘co/ as a bpid losure hit have Seen —flvf the Corvespon-
0/);4; bvoid is nat wigue. Qur Prst Zase is andevstand Hhis non-

0”/7(16”655.

1.4) Marcow moves
Ze;f BY,, /ehazfe 'f»é_ 51/0,[0/ (7}'&//)9 on n jfmmé. l/m.[e {/Q;é {orfé Aé)eg—
reic § topological desciptions of B, yreld 2 groqp homomono s

[h: g);ﬂﬁgr;'im 7 41 ()=1
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Foot:

2) Wetl /Vo)/c /E = C,,[/B)‘[h ,’L% obher e?ue,é'—f; s Simiter

% Marcow moves we mean Mam’ng, Fonstormations of

H7;1

(/‘M) BA /6/9, b /B/Kegr
(M) g, 4377" o pe b,

Thm (A, Maveov, 1935) For /4)/2624_4[&1 TFAE
() £.=p.
(8) Y i obtamed Hom £, @ 2 seguence o Mercos moves (in bath
divecktions).
-1_y_~1 A1 -1 1 -1 M2
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We are interested in F-volued invarients of onented Gnes.
Thx to Thm 1%} coryes/gona/ to Anctions ﬁé[’ Er, — [F invarient
under (M1) & (M1). These ave callled Mareow £vaces. The rerson is
for the name is thot for any fn._dim. repn o, of Br, 2t Funtion

R tr Z (g) sedistres (M)

1.2) Jones /0%%”4/;%

We are now ong 4o construt & Mareow Hrace. Tl main
/ngrcaémf it Sec 1 of Lec 2 There we //oo&«ao( & Vep¥esenta-
Tion F" o/ By, in [[7'_ 2)8” (fxctonn ‘é%}’otg% ’777( (S, )):

Tt 6= l®'®¢® il where a (Z ” ; 2)
° ;’ 70'7?9,

bzy construction o Sec 13 of Lec 73, o commutes w. action
of %[Sm (n /pan‘zwlw, W. Kﬂﬂfm& Ady_ (! ?0-')@_” But (tr Pndnzs
doesn 't Sa)fmp (M2) so s nit o Moskor {mce, we hoed %o

tweak t. The first ingre dewt is e /ﬂam’nﬁ jeﬂml construction.

0

Let V be a fwite dimensional vector space. We /o/cmztzrﬁ_
End (V)" = End (V®") via [%&.@%](q@_,@a;): 4,598 ¢, (4,).
This gives a_ mep “r Fnd (VB —’Ena/(V@h),

98-80 57 1r(4,.) 4,889,
Ej 7%1' (/-"ﬂ-_m We Can ip/cn{‘/é -
(,/en)@mf_,) [/emll (h/,,.- W) &2 % W, 8¢,

& view an elemuit of Fnd (VE™) as [3‘,-/-),3:, W /J’,JE End (V)
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The /oaawiﬂg« descnbes (;‘7»’;12 I yo/)crzf/CS a/ D

- 0) 2, (Ko id,1-B)= Aoy, (B) ¥ Acbnd (°"), Be End (V)

4) ¥ Bebnd(v®) = tr, (id°"eB)=id, &t (8)
C> 'éi’verm =‘lfVVm,°fY,,ﬂ

Moo pree 5 (L) (3=l 030 id, " € (L(V™)) &
£€ fnd (V) (~ %" L (V°"))

/Dﬂ)/ﬂos:f/on-' Suppose thet
1) 553, =§2§,§2 (Eé—ham/@?]] ) Vef)’n 19,,‘ Ern - [Z/Ven), (A =A¥
2) % =R (€ bnd (v*))
2) k=1, (5%)- 15 (¥"'e%) (e bnd (1))
Then JB f—> 7,‘}’({2,, [/s)/im) [Ma/ces sense f%x o f/)) 5 2 Marcoy

f}’a ce.

Foof: (M1): 2) = §: & E°" commete = 2, (5) £ & commete #

= U (ap Jpa IR =t (2 (1) 7 1 () = T (pu (1P (5,1 2%)

(/112) ‘érl/@rm [_f?nﬂ [én (/g)z;,) Koml) =

tr e [[gn (pleid,]s,k%""'])= tr e [[_.?n (/3);29""'@}{,][/’0/,/@% (ze*)]

=[)+¢) of Exercise]=then (g, (02" 21, (140 (52°))
= [é) 07[ 5(8%15(;1‘3)] = fVV@,, ([_E,, QB) /ee”'-f}[/ V@n-;@’/c] Lé”;/@n ({2" (,8)/58")
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/eﬁm-' //C'Vc [/560/ 1‘4&}5 We /ax/c a Cogfeo‘f/on a/ /eprew/fd/oﬂs o/ KIQ
but ot thet 1'%’3 fackor Z%’oué»/ 7/; (n). The lotter is yportant:  (t
lows to COM/ouZ‘e Z‘A link (nvarient 75’0;14 ’54 Onk a{/czg}’am telf
Recell (€% §)(6%5)=0 = (5-9)(5+¢7) =0 5’;{?9_7) 5—?4:0
<) 72§~’_ f—z § =( 7 —3") is Veswlts i f»é. /ﬂawing /’&Z lon j%)’
th comz;aono/mé nk. invarrant (up o normolizeion, His it e
Jones /Do/?namml) Yo b oenotedd {3 L PR). Lot l, L 8, be
bnis wrth e some ali«grams outside 2 smell cirels, wher f/c,(?,
book as follows: . _ :
Ly K0 L0 0

Thon it turns ot tht "

(x) ?ZP(Z_ ) - ?-ZP[Z,_): (? %i_/) P(L,) (“seein relation”)
value on fZL ungnoft a/e;fe/mmcy ﬂz /NVR ¥ient uhz?aeéf(
allow 4o a)/npuz‘c it fom Lo o&'a(jram.
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2) 8L, {; jeﬁ@mforsﬁ relations.
ﬂw ﬂexf jotz[ ir 1o p/e//ne %[3[; ). 776 construction %M/ gél

mivrores] reletions between eht S5 well stat w /}’eswz‘d/on
o/ S C éa jenerm‘oys 8 relations.

Ezc“'a e’&mwj €= E'l, i+ 74: Eiﬂ,l' 5 Af =£££ - E/+§ I+1 (":7/"-”") I gl:

 7) These elowents gonerate S, (bt £ =16, ;6,7
for <)
2) /0/7510/0 f/e I’KRVZ[M mwfr/xb 4=[RU') w. &; =2, A’j-=-7 i/ /i;/'/=7
Xt?%-floz else [1513’517—/). Then ” 7{)
Iy h:I=0, [hed=a; e, [h,£,3=-a;f-
‘[Eg,ffj:f%/g J - dd J yy
: AD([Q-),,-QUEJ -0 ad({-)“a"%— =0 (%))

Fact (. mom/[du, simiter o presurtedion of /) 0’0\( jenemzfors £
velations): 2) ‘jn/es /e/}nmg relptions o) zs”[:,

Kemare: This frzfen'faif/on con be Jmerw%w/. //wm%, it A
=(a,;l')é/%¢,, (7) Se.zfu;(? He %WOWM} conditions:
ca;.~2 ¥
+ ;%0 if (# J
- 3 o, e, st o(:hg(o/,,--o/nm fr fjmrwfm
_‘m o Co o/v/lm e /(Qc—/‘(ooa/éf, Lie algebre. 57('4) 5}
A



3eneya7fom e, 4;,7[; (i=1..n) & relations as in e exwase. AU
finte dimensional smple Lie alsebras arnse m £his wey. In e
pext leture we'tl Ar»e,@ oiscuss an imbuite dimensioned exam-
p&,‘élc aitime Lre d/[joﬁm Cg/\[h-



