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How. wa will ahow how to conatruct representations ot
the. braid group and link. invariants which corresponda to tha 2_ ‘
R-matrices daseribad above. + B

i deta:lled&}fmtion uof tha’ hraid gréup :Ls givan in ﬁ
Sonie e.lemant 2y facts are given m Appandix B. LT el

k Thare ia. a'natural'homomorphism of the braid. group BN ;
t'mfo the syumetric group Sn: Si —+ 6, , whare §; - are the
senamtors of By and 6, are the genera.tcra (elementary
transpositicns) c Sﬁ:'\. Liet us; fixthc Schur aubgroup SN"""“‘ ,
3 R Sy (Kt +Rp'm Ny .4 Bubgroup

eorresponding to §¥Aeg S N '
is cal.}_ad 8 partial Eolouz'ad braid grou.p. -'
f R T, ”,‘a’“_‘ | y
T =QK1= A', Grk” J,‘,',‘_a;c ""\tr S The
‘ ,auj 18 i.nmriant ungex the gction of ,S' o "5 .

- Lat! ua cans:f.der tha spacas }f,{g* "‘N’ V‘g' ’

e @ Ytew i #here (6, .. ., 6y is some pemutation of
the act m,, s a,H) . andvmnv mooiag é 0 e
Ky <i<KM{ L SRS
Let us mssume tha.t the matrieea M (g, V‘g‘\ Vtg)
" and. R“'"-V“’@V“’—+ V“”@ Vm = :




4

. ‘Hexe the trace :Ln (8.3) is taken ova:.- tha aecond mult:l.pl:l.ar
i Vo V® - s

.-‘— 28( "’G*‘H G‘,

Ryt = £I8... @ R“ fu_,:@

‘Whel“ﬂ ‘6 (g‘f""’ﬁﬂ, . -'K'r
- PHEOREM . 84ts IF ueB-‘,

. das a daoomposition or”A
' then the map ~rc' P

o) = 8- V6
L Rﬁ‘( ﬂ""

‘where a#st (aw... N ﬂ.-;v J . re SN ' .define a
tion of B"'"' e an Mq,t (V‘“l’ [Ty @ V‘“'f’
) B prove this 'theorem if; is sutriciant to Juge. the
_reletion (8.2), . -

,I.et un,_der:ﬁpe chs.raoter o.f. th:l.s x-epresentation b,y settingu

Ky ai H 'z“"“’tv«n“*' '.;.}érff'f‘én’) ;r(u»} - cﬂs;

where w}(muN m- NT (a] . and N (&) :La the number
of the generators s - Bx - din tha representation ot the
- element o through the generators of. By N o
. Using the relation (8.1) (8.3) the fallowing theorem :I.a _ .
eaaily proved. L

J.H:L«.O‘LnM B 2._The oharacter (8.6) ﬂatisfies the rela.tiom:
: o
'x:"; "; ‘@ ‘X N Ac :au «,eB

k‘...kg




k;...l(g k,'.”K(,

x&‘.-hc ‘ﬁ“’ﬁ ’ = x}‘ )‘E (M 06, ﬁGB -' _ (8.8:)’_
Xr"" ":'j\a(m weB""‘ Mo sy

xi"'f,tfwﬁ)-xcw pHf By f’f-eBﬂ v e

' where X Etv A (ﬂ ) and X is the oharactar (8.6)

- with @ 0’@ ¥ where 6" :La the alemant or SN . coz'reﬂpon-

 aing to ﬁeBﬂ N '
© " QOROLLARY 8.2,1- The oharaotar x k- A cx) 15 ¢ a ine

* variant of the link L 06 > where sa' ia&the eloaure of the

- braid WE B '

Lot .us spenity the general oonatmetion desoribed a.bo\re

- for the R-matyices connectad with the algabra.s U ¢ fg,) .
Tho symhols A __are now_the h:ushenst weigh's o£ -bhe .finite--

moi*os:wxou 811 LetV iy _V 3 TN
: U 44 - and R. % be the. oorreaponﬁing"ﬂ-mp.tnues. Théxi' ’
the matrix - M ) satisfying (s.z), {e. 3) exists - ma is gi\ran by

_2_~-j I (8 11)

: the inVariant ‘o dtnkay L : -
‘ REMARK 8. 1. Lot as considerihe centralizer “_A of U (Q}hn :
ﬂ]e tensor product [} 4 N vectorial'representatiens of
' Uq,“?’ and define the functional :




.'Tr(a'r) (___) ’Fr((N@. @M)x), ﬂleﬂcn (9)

ftmchondf

__'E‘J}his Toari be axtended on Cn ‘

“the- rollow:f,ng properties '

.T?'('” =

Tv(a{,) T«(zn,

ST ( o g,N 'ﬁ«(m aecf 'f@)ccc‘;"{q )

where SRR - et

:algebra for { @(‘u«) e This zunot:l.onal _can-be daeom ed "
"into. the sum o:L‘ che.ractez's _o:r :i.rreduoible representa. :I.ons _
lor c”'(@;. Tha lather ™ v '

| . . I-n
X,,(8)
Vi) = g qrw( )__‘_%_‘ll__

7
gxn E V(ﬂ’(a,)m)

‘where ‘JI:' ‘:‘5 (%) - iave ‘the' m&tri? elements of he represen--“'
“tation (3.7)y. (3.10)" aebing in. Wy: and Py (4)  ere the.
.. projectors (3, 19) Using ‘the' decomposit:.on (3.3) w: ' -
the follo ving expreseion ror T14 { x) :




Tq«cm IJ wA (r;,m x

( M A J'
Wi ';‘h (xw,(fw' e '
Poz- 'Q} s&m) thia is known "Four:i.er transform" formula‘

A irace [2]

. the :Lnd ces 1. and 3, mzmers,te rows a.nd colonms (from tr:p'_to-
bottOm and !rom lert 30 right) respeetively. 11,4.
lenghth of the' hook w:i.th ooordmates{v,g.} :I.n /\ v

REMARK 2, Let us'note that the limks L:w '
b.ave { or more componefits and if Ajz... # Ap .

. the £unctional (8.6) gives 'bhr. invariant of J.:mlm depend.tng
o,n & 1nteger angd" one continuous paz-amaters. .-- -

., To study. the :anarianta (8.6) 1% iﬂ Bgeful. to ‘present

. them as functionals on'the diagrams o, 11nks. To’ do 80 Jet .

‘us: give some definitions. ' : :

DEEINITION 8.1. The elemants

‘of- the d:l.agram @h are called alementery .fragmen’ca" o
DEF:ENITION 8.2, Let us deﬂne the gtatg funct:f-.onal

‘on d:Lagz-a.ms o briented 3.inka by. '!.'he Fules: - o S
ALY let the disgram be: in geneml positi' : .
:.i) to aach component of L, we! aasqciate tha thherst




'isre:lght of algebrs Uq,“?} 3 this Baweis called the coloux of
. thg eomgoneht- the diagram with —tha eoluured cpmponenta

wi]lbeoall ooloured dipsram, .

| 131) d:vide the diagre,m :Lnto alementary rragmem:s

o ivJ to aach edge conn-ecting elements.ry xragmanta we
_essociate the states i , 4@ VA" if the Bdge 1g, orign-

ted upwards aid vGV if the edge is oriented downWards;
bere A ° ia. the ‘colour of the component .
. v) to ench elewenta.ry tragment wa asﬂooiate & matrix
- 'using the rules (2t ) (2.6} of the previaua aaction. N R
. Vi) fix the stetes on the ‘edged of the dlagren- g,
wultiply the matrix elemants betwaen thasa states correapan- .
ding %o elementery fragmenta- taking the sum of raaulting pro-
. duet over all siates on 4. we obtain the state 1unctional
',on “the dia.gram of oolmu-ed, oriented link, thHil aum ig o
—‘denofed Ly 3;\ ...)\ (ﬁh) hd i 1s oalled‘cha atate _runotional .
PROJ?OSITION 8.3. Lot (6%,:.. 3",-,) ‘denote the’ or:!.an'éatinn .
of the Link Lo with f: componants, then e :

z" >‘r ";\5 @hm oa))' zf\f""‘ . =(ﬁbtr,.,, ra.,...n:); |

. ,..
conomx. Te state func'bional does Yot depend on tis '
orientatinn o2 the oomponent 3’ it AT {\? . '

. Let N-a» (ﬂ;, ‘are the numbers of posit.lve and negat:l.ve
.verteoee where two a'ﬁxings of the component . oross:

| . %“ f ’ \ — (+;

W (fa)— -N (fdb N (ﬁba




- mmonm 3.3. '.Ehe runct:l.onal

. Wﬁ l *Wﬁg(l}-}) .

.1a the :anariant of’ or:l.ented-':l.inka, i S

- PROOP, Ppom- the'defihition of X } (ﬁh) 1‘t £allows-' -
that 1% :Ls invenignt undep. the- reguler laotopies. Teing- tha"
‘relations (1.43) we. derive that smoothing of a lock results :
- ia the followin,g transramatmn or St O
' . ety f

z( \O"r )= z( }'\a‘) g % H)[

.. . The mult:l.plier L (3.14) oampensataa : ihis variation’
ok Zh ;\K('D ). 7 .I-Iexn:e the £nnc1:ional ¢ is the,
:ana.z‘i&ta o.t links. .

THEDREM 3.4. The inveriants q: and X are aqual:

I!.',. Kg - e ' . ’
X,\ MM(M = @h (oc) I (3,13»; .

-.where we uhooaa the standard _orienta,tiond or 0¢ o
“To prove. this theerem :Lt 4§ sutficient . %o uae the aqua.-

1ity

X
cc } c (-1)“

4 f
and ‘the det:l.n..tiana ot aﬁ'a'rx, :

. Lét ns desoribe tha oembinatorial prooedure, which. ra-
duces the’ calcula.'bion of the ptate. functionsls Z Mo hg
“to the aloulation ot the- baaic sts,ta ‘tungtiondls Z i
For thif : pUrpose. we need ‘the following definition: i

_  DEFINIPION 8.3.. The Ifnk Liy: N, mﬁ...j ,; built on the_,
‘11nk L. :f.n acco:rdance to rules (a). (b) 14 caileda omgcsite E




:’..10
_ (63 asch camponent of ‘the' 1ink L ;Lfs g vided in N& _
Parallel strands ( i=4,,..,¢{, Y is the number. of com~

: ponen‘ﬁs of b - )‘ . .-,.,: . oo ’-.:. = f.* % ’ ..;".':-{ :

0 T {b) each Het oz N; parelien srands is braided; the
resulting closed brg%d i_s,”tx,t__eENi A woN

_THEOREMA‘ 8.5. If we. rixa:}mbeddina %‘,V:C:(V 0 eh I

(the pavemetrization and;explioit @escription.of such-an im-.

hedding. axe given in section 3.(3.11), £3+16),:43.19)), thien -

) L.ty ¥ QUa et
B WMotlOgh -

™o

atog)).

. Whiexe the’ cosftistents (4, Neri)) are dstermined by (3,19)
. ger Pra) T ; AT

ST P s L A0 Ry 5

) She remuls of the saleiation ssevatas o (6
s "-‘:‘:-aapaﬂd,i‘iisant‘hé"_é_hoimi _;:r-"thf;?';n_:’béaa‘_iﬁgsj @y v Fai
- PROGF. Using the orthogonality and croesing-symmetry of -

", we have:




it

- Applying such _re.nafomationa to eaoh component of b we obw=

. tain the rormule. (8416}, It ie obvioua that the anawer doos, |
- hot. depend. on the choise -of the . Ambeddings. . = - -
©© . BEMARK 8,3, The state fungtional Zne i N, can  be de—
| fined a.l.sa for diegraps ﬂl" .of knoting gz-aphs with. triple
.vartiaes. Por. thias ,purpose the following elements -should be .. -
added into tha .'l.ist of. elementaz-y fragmenta in Definition 8.1: :

In derinition. 8.5 we now colour the dges tha ver'hices )
of the grapk [0 -, According to Tules of mection 2 we assotia~
te w:l.th the vartices (8.16) the corresponding G6Q. ma.tricaa T

4
N\ "“"(K a,)) }
The follomf.ng equations for stata .fu,notionals ZA ...:\g(ﬂr‘)

ara the. pesult. of tha relatiqna batween the R-matricea and
GGG, deaoribed :i.n seotion 2- ' ) ‘

e




. 9. The invarian‘ba of links oonneeted with

he glgebras U (sBmJ) U@(so(% '”)) U?.(SU(%’) Uq,( 5? (Zu})

'I'he basio invar:.ant :l.n the case’ c}—sﬂmi . WES eonaideradu'-'

by Vidones [2;] He showed that thia invariant ia equal %0
"FRYLMOH inverient [4.] at specia}. values of parametars. To. meke

the p:.cture complete ‘we. add.’ here g recursive prosaduz-e zor

calculatl.ng thisz invardient - ;
PROPOSETION 9.1. The :Eunctional Zw, ._w’( fo,_ } = -

= Z5(9,, 1 Zox .G = sbew) glves en invariant for .

oriented links and is caloule.ted from the .following reournive

relaiions :

Zﬁ-xi)- (X )-—(‘}“ ~q, ”)33(7” (s.n _
(J\OJ = ‘} & ZI (7) L S ‘('9;2)‘

7 (Oy = X, = b4 SNCEN
PROOF. “The- func'bional z_ " dapends on theorientation

ot [}  because oy #‘ Wy _‘ forr {J {36(w)) . The relations
:'(9 1)2(9.4) follow from the propertias of the matrix Ra“'w'
" glven in- section 4. - Foee - -
- The link inveriants correspondmg 't:o vectorial represen-."
- ta.tions oty (SO(?.R.J) U (SO{QHH)L 9} (SP(?.M) ‘are equal to
" the Ka.uﬁ.’mann inverient [5 Jox” spacial valués of pare.metars'

in the lezgt ong, This is Tu.raev's [6] result The construction ’

given in [6'} slightly differs frow our ‘and. that is why we

© give. here the most. importa.n'b proper’hies of oorresponding sta.te

LY LI
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.func'bional. o

~ PROPOSITION 9.2. The £unotionals Za,, i f-‘?h.J
=7, (ﬂh,n) . Zox = S0{linf),5004), 59 (In) do not depends on
oriantation of 1 mng satisfy the Iollowing relations

(A—)—Z-.(X)wu ) (Z0-Z, (u)) e

Z,(30)= (1) 'J;”“"k() B 9.6)

2,00) = q"f'zk()) S X 2

Z (0) = Xy, o S  (3.8)

~ Here N=4%n forC} so(zn) sp(zu,; and N z”” for (g'=
;so(ﬁmﬂz [we] - For so(luly so(lnet), [w.] 1 Lorspiu);
W —(‘F"JLH; ﬂ‘k)(q,’* *. I"L)/(t;" fox

q} so(zwn, sotfis), X =(¢ 5 e T}(q« - *)/(gfn- 3)
' | for- tg- sp(Zu). _ . , 7
‘ . PROOF. The ru.nc’cional Z,  does not depend ‘on orientar
tlon of - L . because W =.w, for @-= S0Uan1), s0Un), spiiin).
. The relations (3.5)- (9.8) follows from the propertzes of
‘matrices RUY - desoribed in @actions 5 and 6 . _
fhe - yelations (9 5)- (9.8} 0ant e oongidered ‘a8 & reour-
. ,sive precedure tor ealculating the- values of ‘state functional
Z, [5]+ Another simple combinatorisl procedure for celci-
~lating %, vig the fact that U#Sﬂ(ﬂ))c U.p((}) . for Q}*-‘-SO[Z#H'}
50(‘7,“], SP(?,M a% a Hopt subalgebra, or in another words’ the
: block s*cmotura {5.%) - ('5.19),(6 9)(510) of: the matrices
Rﬁh L (Rw.m.)‘ i 7
'I‘HEOREM 9e1s The calculation of. the va.lues of the :hmc-'.
tional Z (ﬂh} corresponding to Cg. sp(ﬁu) SO(ZM
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reduced %o the oalculation of the functional ZI acgording _
%o the following eombinatorial prcnadux-e: oo
1) define some orientation ‘on“sdok gdge of tha.- diagram .

if) for- sach Vertex with admiaaib:re orientation onmpare;
tha walghta:

WOX) = WO = W00 = wiX) =
= W)= w(%) - wm&-wm) T

ey s' =g ‘

W) = 84 i3 , wcw)~q, o -W(f*\,)-,-;scp'*-, w{rﬂ#.‘;_‘%
= {- ‘f)[ ’] 7 : . Co . : ’ ‘
1i1) the vertices with non admigsible oriantation wa
raconstruct acoording %o tha Iollow:!.ng rulas: C ;

X U())t-rw(:{)u

P ‘:w(fs,f,f__f-.wwmnc S

whora wu{)*-m*’“ o, W3- (g ), "W(i%-)="' .
-*(g’“’ g"fﬂ)m}-“;ff- (ru) _. wilb ¢-1fa,) E.t} o L

iv) with aa.oh reconstruated diagram ﬂh e aaaociate
tho we:.ght ' . . - e

w(@b,@ } -H oW (vertex) 7

all vertsces

v) calcuiating the .tunctionsls Z: (f@h, n) “and taking .
the sum over all ar:.entat:.ons of edges we obtain the rollo- K




L
.Awing representstion for Z“ (ﬁb )

-2y (ﬁ,,) .o (9.9)

' Vo'B't‘a:f_.n substituting
(64325 (6410} of

I‘ROOF. The repreabentat:l.on (9.9)"

the hlock atruotures: (5-18), (5-1

in the definition of 3l () .
L A_siraila:r co mtorial procedu.re ‘,for,caloulating of X

xo.r : 'zﬁ'f) We oblein from. the block six o'm-e (5.16)y (5.17)

- The calcula.tion of 1ink inv :Lants‘ conne
tenﬂar ¥ resentgtiona of el 1 -8l
. the ualoulation of the basic :anar:].
"theoken 8.5 .
" The ualqulationr_of linke invari ta oorraaponding to the -
 two~valued z;apresentations oF, (3¢ d-U,(50(%+)) cany adso
' be reduced to ca.lculating the 1nva.r alits correapondine; to
'\raotor e representation.

cted !rith highar
bras is reduced to
according‘ to the

oorreapondingf to spinor .
U (so(Zmﬂ; oan be Yeduced |
. runctional by the Iollowi

l:‘ae & sum of Atate tunotiunals o “the diagramé ‘of knoting
srapha with nonlinked -and nonknot:mg 100ps colored in sp.ino-

iE repreaentations Jointed by the braids with strings cdlo-

- red in veetoy 'i representation. An example of suoh & graph
- is g:_i.ven_b_el_oyr.: Co e : D




aé a'sum of state f
hgrama oaloraq b.v__ w{ ' w:l.th _some.

addit:l.one.l wéighta (mce w(ﬁ',,‘, ﬁh) EERCH 9‘)}.:‘ whioh oaibe

Subatituting ‘an axpl:l.eite expreas:l.on £or baaio Uq( G- )-

R-matrix in the definition of ‘ab,o strte runotional zw{, e

wo obtain the haﬂic lf (G ) invariant of linka.'uost'non—

trivial problem 1a the calculatian ot the velues of this uno-'

tional on, oonerete 1inks. Let ug show how the ealoulaxion aof -
the U ¢Gy) ~ ilwuiant is réduced to the. caleul u.qn or Jonas
invariant on "reoonstruotad“ diagrams.r;'
' Ohe can QabJ prova “the followins LT T o
PROPOSTIIION 10.1. Thare ara the! tbllowing 1dantit1as'
sonnachad CGG ‘and’ R—maxrioea oorresponding tn the algabra N
Uq((sﬂ(m) ‘ R _ . .

e




(10.2)

. U‘q,{'
s =t W N HNGF N (10.3)
S I AT
‘ Ui q_'-'"i

Hare tha l.h.a.'a are. the elamemtn of the graph:l.ce.l tadh~
'n:l.que for U (G,)
" Let wa raﬁrita the equality (7.10) in the following

Iorm:

RATAS

'_-The runbéra { = (1,2, 1 ) ., numerate the irreducible
- '.U (Sf(ii) components of vector reprasentation of. U (G.;) -

Kl




"‘»'-‘ia_- -

-1t ﬁ, [,- Hs{’,sﬁ,a-t“ H m!s
-sﬂgsfnm Jm-=5q,! fu,sm:fﬁ,,, £, = 04,9., . ‘
end the coefficients: . aj and- {‘ oan ‘e tounad fram
(7 10)| (7 15)’ (7.17)- ! . . -
DEFINITION 10. 1.APlane graph F with adgea numeratad
by the aumbers £=1,% is called a reconstruction ‘of the
- diegrem @), 12 it osn be obiained from % l, by thé £o1s’
lowing combinatorial procedure: 2 o
1) the edges of Qh -are numerated hy tha numbarl

£=4,% .
ii) @asch vertex is’ replaoed on ona or 'bha following . :
 glemsnt: : ) €

b g, b b
¢3X6‘, BN, W )({,,f
with .seme numbers £m ,f 9. . . L
" DEFINITION 10.2. ‘Thq link o w'g oall a tangled o ’

reconstrustion of By if the disgrem 2, . -of. the Tink L. can
be obtained frem F by the fullowing procedure:

(a)

1?\.4' o ' E

()

morosmlom 10,2, The state runct:.onal Z,

: “%W«r"'wi (‘51,1
hes the following representa’cion. ;

R ’Gangla& . f\ e
. -oreconatruotions. By .
LeE Q.




g

-':'whera o (ﬂ :w is -t;he Jones -Btate- functional and the
weighte W(ﬂb, ﬁb) are . detemined by the formulae (10.1)-

Goncluaion

1 db not dimougs Here deep connéctions of all thesae :Ln-

. verlents with tho structure of slgsbres U (¢) .. Tt appesrs

_that for each algebra (Jy &fg} - there-exists ‘a Universal in-

va.riant of links. Tt teles. valuea in. Z (g.)o" © . -whete K
. i8 the: nunzber ‘0f ‘compoiients oL links and Z;(qp -ig the een~

" ter of the algebra Hetgr o This _inva.ria.nt will be- described

in.a: :geparate - publica'b:.on. Vet

] The work focuges.on the invariants of J.inks. Howevar, a
‘ »analogous objeots caxbe -eaatiy cunstructed foxr the knofted
graphs with vert:l.cea (2,6) (see the end of section 8). The
study of theae invarie.n'bs will be given separately., -

The action (3.7-9) 6f ‘the elamen'ba 4n the represen~
tat:l.ons W)\ “of the algebra cY ¥ %) give the key to under-
standins the sense-of '!:he ao-called restricted golid on solid
‘{RbOS) models of: statistical mechanios [7] in-the context of

T
the repraaentation théory. When 7," WP( ATy ) -the algeb-

.ras C £4). . are no langer: he simple. However, even in
‘this oase they have = 4~ auhfactors (sea [8 9] for Hecke al-
" gebra). The RSOS modéls are desordbed in texus of irreducible
: _representations o.t‘ theae *—aubraotorsu a :

‘l. :Birman J., Braids Links and me.pping class groups Ann.Math.

. Btud.,” 82y 1974¢ - - T )
2. Jonea V.F.R. «Heeke algebra representations of braid groups.
and link polinomials. - University 01’ 'californis, preprint,

- i.i 1987. - -
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3. Jones V.F.R. Notaa on 8 taJ.k :I.n Atiya.h's samina:r, Novarmbar
1986, , " “

4. Freyd P., !etter D., Liokorish w.n.n.. Millett K.. Denaanu
A., Hoste J. A new polinomial inVariant of lmots and l:l.nks. ..
- Bull.Amer.Hath.Soo-. 1985, 12, N 2, p.239~246.

5. Keuffmann L.H,, New Invarianta in the ‘.I.‘heory' of knota,
preprint, 1986, - . S
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Lot us recall the dafinition ot the hraid group : :

DEFINITION . The-lrald is a dei of smooth lines 1’} -*3",, '
in BT, T = Lo, ]-’;,_Vnenselrintaraaoting, not interaec-
ting in pa.ira, and’. haviné nonzere ‘tangent vectors T #* §
transversal to J.ayers R ﬁ , fotiatr -0 &% €1 with . -
bases in points ( B,'03 .., (PN 10 and enciing in paints .
{Psf, Thyveey (F’;« # where 5 s 8’ certain permuta—- .
tion of- ‘numbers - (‘l,...,N). B AT I '

An example of a bra:x.d is glven on Eigure a. -

*.
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- Rixo S ) The isotopy clasaea of braids
T ™ fovin the braid group BN . .
) R‘”"‘V't".-’ / ..~ 'The unit elemert of By is
ey " given on Figure b: The braid ap

is the ;joint of tha braids &

“and B where the bveginning of

.. the brafd’ § ds the end of the
- bra.:l.d & (see F'igure c)

RM f

'Fisureb . o Figure

: PROPOSI!!IOH 1. The braid grou'p BN : is foxrmed by the .
generators By b= 1 sives. N-1.. correeponding -$o_the simple

tranapoaitiuna 6"- = ;-Hf ixie’ ) o e The genératorz §; .
e ov s *'f 4 DR

i aatisxy the _rela.tions

) S; sifi 8; = Sh»f S{ s-n{

ss,_sisi ,.‘ K J,l:-f

Ehe bra.ida correlponding o the elements s and S
e¥ae given on the Fig,ure d; a.nd e . reapectively.

DEFINITION 2. '.{‘he cloaed braid 06 is, the d:f.agram of
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oriented 1:Lnks obtained ;-om tha braid a', C by aointing ‘the
snd with the begining thia bra:l.d by nonlinked -and- nommot- i
ing strings (aae F:L ura'.f)‘. -

. foriations of tHe. braids ®
'nonchangins $he Ufnk correspon-
Vdiug %0 the diagram Z. are ge-
' nerated b Markov ‘type T and::

" Markov type I rtranafoma.tionaa

7= ﬁ'? . VapeB,

I
A Y DRI
I: W:MSN V“‘EBN'(“SNEB)QH)
PROPOSITION ' 3. w ok [ can. be tra.nsro
gular isotopies to .Bome: “oXosed:. braid, 7 -
DEFINITION 3, - The imre.riant ‘oL links ia tha .functional
QcLy - (which does- not change under isntupy tra:naromati-
ong of L . B ]
it 9=&;: ee B the d.sotopy invariance oz
the functional drtined on aa méans $hat this mnctional gon-

sidered as g ru.ncti.ona.l on bra:hda o aatiaﬁy the £cllow1ng
ralationa o

d by ra-

Py () = ‘P (ﬁmp“), Voa feBN:'

(PN«I-'I (45 )" "P (al, VWQB

Here ¢ (x) = _(p(-a; y and index Nr means 'thgat a<B,

mopesmon - The tra.ns- ‘
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