K‘\af‘.’ T‘ﬂeog

. Tatroduetion.

Definition: B LR with n  components consists of n plecewise lLinear simple
3 3
NAosed wurves., A l'c,amgo.r\ud: Lk & a Ruok. AlLk €58 =K vl
$* s considued o be onenkbed. Liaks are somehimes oewled somelimes ot

Definblon: Links b, and L are fq[dé.uo.lml&, waevkien L oly F Jm{eai'a}l'on-pﬁ:emmj
\AonMaaMor?\M‘sm, plececsise Uneay, bhe &res Szl WitL,) = L,.
tn ek, Lok, 23 087287 telo,d W21 hzh, wwbiwes in

\E can \oe Slﬁﬂwvﬂ ‘Hﬂ.@.b Cor L, we way ?r'oa!Mce L2 "'L, b_‘j Wstt Mouwes’
// \\ -~ /\L1
o N o
L

@n_.) means of ‘these we can almmjf @{Aam.ﬂe a %1\)60/\ L 4o be in g-eaeml
.For:{-\'dd o P-‘Rg";’R:- We wever have on e ijeo{-{on:

we omly ever cee: ><

Add  mder fover  (aformation and we have o Link OUAQM.

Pay twe dlia.smmr of o Uk L are welated by Redemeister woves of the
ccu.ow{q,ﬂ 3 f:m;e;:

Lk ’>/F<“ . '_\X/
LA

n+l

“*'g\ner Aimaension Ruat ’dnemj concerus £ el

Howeve, 5 ‘F_',? §* - Theorem: Sl bowmnds ?-L. ddsc i 31~ (F(‘-’— Precew ise Lt'nea.//

<* o s* - gi Aivices g w‘l—o 2 com o.ne,ni‘g Yne closwre of each bed o p-t. ball,
r P “9 & P
$* 52 Y - unknown.

IF R orented, then revh & the reveseof k.
16 o157 5% i enentabion reversig, then ¢R 0 the cbwsse/veCleckion of k



v o o{,{aﬁm ofF dn  ercaked uuh, a cressing hao a sign:

/x/"l, % R 1

i De‘:im'{-foa! Suﬂ)o;e Lis an oMe& Q’wmponewt Unk, Ccmpewe.«i: La, Lz.
i Define e L'nk(M iam ber of L, b to be -
Lh “—g, L'}_}': i‘ l—(panﬁg of Cresrfujs of L, war e L,,) = UQ U-z, Ly & Z.

Note: This s woell-defined by, oLeokdnﬂ Recemeister meoves.
m’"“ c doesn't matter

| Prmeet —
Noke:  Hof Uk # walik - OO {0 @ B
th= | th=0
3

igu_fapose R an oneted Ruot nS. & has a mﬁhhow-lmsc{ N el
| {s a solid ors. The extedor of Riz SEAN =: X & s3\R. IN:IX =NaK =tons,

Theorew LIt w1, %] = Z, (_Mon;;.CwU.Lj, ﬂmefei?r L/A]! where M w smeLz
o-lo:eaf e onﬂ IN ﬂm}? bouu\atﬁ [ aL:Sc w N Meﬂulﬁ.ﬂ R "\k
| one poiat. \FC (b an o enked sémf(.e closed curve wa X | thea [c]e-= (R(C k).
;M—' XUN = S;, XaN = dorus, We  lWave Maﬂu’u(e/foc{‘: sequence :
' —-5 W)@ Hin) — W, (5% >
*] o} . /4

SE
-0
(Hitxlm) = HzéxJ@ H,c(;u) — W, (os’))

CH.{MN) g Hix) @ # (8 — ¥ ()

z2® 7 z 9 o
: t/“] v a generater of W(xaN | .7 (ackvisible (# ns
| o Dpl = e), f er tAnl, bub e said ™ egmovieal’)
k R
N s
Kc }c iw W, [ fef] +Laul

+\
So [€] = Sum of Hmes C goes under B = 3 sum of Himes C cvosses R

M v called e mendiom of R. Let A be a s[Mth losed curve wua ON.

See M [’\J = [0‘1) € Hl_gd g HI(N) cjwem.l'or I'S[k]

=

|
|
| L ell - delGned wp to how{:c’fg on oN,



1. Seifert Scurface and Knot Addibion.

iEC{M{-{on: A Sg{g‘_l' Sg.u:ﬁzm for an onented UuR L jn Sg 5 a Coa.ncol’fd cnhe»fec’
SMF‘M:Q (’.wined.dld- (PI‘EC&wffe UMO,,.L,) T Sj wlA.ue anewl'ed bmola_“d N A

|EngLe: The Sefert suduce of He wnknot s a dase: @

.T_‘Ae_OLC_W‘_g_J_ ANj ovienked U»J? \AaA a [ﬂon—u.wt‘qvuej Secfert surface.
:inF-’ LQJ’«T “ be a Aaaacw op L Ld’ 6 be D Wl‘a\ QQOL\ CAFOSSC;\,J

R ST R [

B s Hhe disjoick wmion of simple closed curves (Sefert civoity), in the

P[ame. Clruants bounel oLCs,'o:.J: Adscs  above Hhe p[a-ne. Tein the cliser

'05 twisted  bauds ot the wsrimjsf ';% 3 %} (/,'/f T < 7Y orienktation
1IN %

e ted Fom L,
\E ngCom.eoL‘QJL J'm'.n b(g o fwb-e' ﬂ

\rqo(ﬂced

)
Sedert surfoces @>

I
/(D 3 Msbiua band
@/\\:‘:} “NeT Gn'a/!—'ec’--

W is3\Rr) 22

From Plaebmic Toplogy Rucw tat iF B 0 a Brot in 8% then
tEl\(BuL%—Maclue ’f"’“’]-

Represent o gevenster by a wmap F sk — K[z, 1] =5’
, Mahe f bransvese 4 « fvm'wt‘. e fpm'-d:’) is @ Sedert supface,

Debintion: The gemus of a Ruok R i: gR)= min {geaus F 1 F o Sedfet surfece Goo 31

Examplus: //:3\ 3=, /(-\\m/;)\ =2 - L= X(F)
ChP C >

2
(See witroduchion o Maﬂey).

;Ne{:es'f i) ‘J(kl“’ <> R spans dise <2 R 0 wiknok
eaus |, then glk) =I.

o f R % wnkiot aud 3 S-e«cc«i: savface of 9
Wy 0 w e ¢Uﬂg¢w of R, glk) < ‘Tffows;r.'q: - ¥Sebet Ciruats +1)



One  com copscoler Rnotted bell -are Pouis; @ @—whu’c.

Delimbionr Let B, By be oneated PRucts in (koo copies of) °. Define B + kR,
. by : (1 remove an unhnotted  ball -arc Pof»r Frowm R, k,
tei/ \MC‘j the weswlbing  bounday spheres by orentation reveisiug
\Apmeam.,?mm! Mai—dht‘vtg orestation ofF ares.

—

e N
g @ 6T

Need to Arech  well - defined:

) we  have an abelian seud-Group, with zew = wnlknot.

| Wi t'mpor‘l‘o.ur Hat Reuokts are eriented: €3+ rev &2 # €53 + %3,
(i) ot well-defrped for Links.

Delinition: B Ruet R is pame F R#F unkwet and k=R +R, 2 R o By 0 wuaknot.

Theocem 2.2 (Sehubet) : glkork) = glk) +glks)

(osellaries: &9 A Raet R # waknet  bas wo addibive wivesse.
L) %fh)z‘ 2> R Is peme.
() Asswme TrefollRis Raotted, then T E«P{M‘Ldﬂ many Buots, R+ -tk
v amy R can be -expf-es!ei as R= R+ +Re, R, prme,

Prook of Theorem2.2° Cliar tuat qlR+ky) € GIR)+ G(R) . e can add the Secled
surfacts  owd genus  adds.
Suppese F 1 a minimal gemw Sedert surface for R+R., tet Z be de
?—’Sp[«efe M%ig Ri+R: in two poinks, se.pqxa)l-iag [t R, +k,) iabo twe

‘Dall '.rg as UV‘ OleFly\,q:{"l'W op hl "’kl:
par E] , Z

. Wleg, FaZ ©a |-wmanibfld {Move simplexes by, £ (F Necessang).  Then
Fal & one arew, joluing 2 points of Zalkik), v Fately, many simple closed cowves
Let € be a simple closed curve of FaZ, junermest, (o v autermost).
C bownds disc D¢ Z. DaF =C = 2D. Use D o ol«a,«.@e F bcj l?sw-geﬁj“.
lemove amwlas M,Lg\n\oaw\noool of € jasert tweo ?rmaile( Copies of D.

D’QIC P " e create F from F

Lot F be he Compenent o Cobainmung R +Rz.

G\-w;-‘ 3wsF,w cjm.u” geuuF hmrmmmu@ng
&J', the numbes of o ow@ub' of FnZ' 3 Faies. Qq,aj'

We obtain F' such M FaZ = one ar .

Thew, glRtRy) = caemwF g(k) + gfk)

v



Theoewm 2.37 Scppore R= P+ Q@ where P is pame and k=R 4k Then eltur
la) k= P+k' , @ =Rtk o
B B, = PrR, , Q@ =R +R;.

]

Proof of Theorem 2.3: Let Z be He 2’SP|neie ha g c
m-e;zi‘mg k ‘h‘ams‘ume{!j W 8 Pol-v{fs,

C_Omﬂtmj_ \¢ P is prime avd R P+Q = Prky  Henw Q=R,. So kwh con
tldwoms'&fnﬂ.«ﬂ“ k= R.H?z .
Rz P4 @ preans T 3-ball n S B, with

be edpressed wmquely aa swms of prime  Rnets.

ky
Bak anm auc o, (8,«) a ball-asc pair ()
coives poncliug £o P. lA)Le_g ZadB is a \’Mm&(d-al.\'sjoiak SEMPQ edpred
cuwves. (Note ok (F TadB = we axe done). Tey 4o reduce the awumber
of ww?oneufs of LaoB.
nnﬂ s-.‘.ufte clesed swme » ZV\R has ouuM Aawwber €21 Wt R, Sdect (e
Cemponem}: of ZadB il \mh\'tﬂ wumber o, fanermost on I (Tak (s o'l it
beunds a disc DeZ. DadB=3D. D boumds a disc D' coB\R,
Dubi bau.v\ds [~3 ba)bi
Chavge B to a wew posction by addiuy (or Su.'lohmﬂng] ol
i ba,u Quncl n&ghbawkoed. R@ea.k il all e.owi.f’artewts BF .
Zne B have Unk.;n.@ wumber i,
1F Za8 was a componeak tat is a olisc D, Mien Dnk = §1 poutf.
D olivides (B into two ball-arc paivs — one wivial as P i pame. Chauge

8 by removing the  trivial  pair, Repea} iF necessavy. Thew 248 =ab‘_sjo?d.t unien of
CU!v\u/tA‘.

SA  Vboumds aw amnulus A' 1w B aud A'AZ'—';Q‘_

let M be e bt in between P and A' e, the past

of B hounded by AuvA' Nee that A wight be huggisg
Hhe Riuet

Let D be Hhe closcre of one co.M{;oﬂe.J: of ARNA

D a disc, Dak=z Llpeiutf. Let NIB) be a regular walﬂbaur,/\oool of D.
Theo, (NIB), NIB)AR) is @ ddvlad ball-ar pair. MuND) @ a ball (as its
bouwrdary w =« sPlAe,re}. (MuN(B), NBae) © a ball-ax podv cowt ainedd
n (Bal, bt P 0 pame so tis s bisteh or o copy of (Ba) [uhen
ks nigs v). \p tiviad, remese by C/L\a,«-ﬂ{nﬂ g

O%eww{sef Mo o copy of the evterior of P so M C closure of eue wmr(eme«tamy
Aowarn of I, Yok coukaiuiv.a R,, Thuws P & swmmand of R, [w‘.ng ) couldd be f?;)
Vv Yoo drc.uwsl'a.ucz, emeve M aud Q‘-CPLQ&(_ with @ solid tong ( 50 ot the
bOuMM ot a disc arpess Hhe solid tovus wieds S8 [n  Gue po(‘dj.

(8,0) Wecomes (ball, umkmstted ave). (S5-B, 8) & unkauged, hewee (S @)
Thaduleing abeut Z, gds(ii Ry +R/).




U The JTopes ?o(«ﬂm'i_
Twe ouﬁgwj are Yhe same F hcw_am,ruc ‘w He P(a.ue.

Defintion: The Kaulhmana boackek s the E iiion. besinn Conoaaatl Lk kit
in lomented] [R’“ te Lawreat Po(gnoWalr v A with coeflcients ia Z,
wikh D> <D e Zfﬂ,ﬁ"]i ﬂ..'veus by -

(y <> = |,

() <Dv0> = (._A'Z-Rl) & °>,

wy K> = Ay« pTCRS KXY 2 ACED £ ATO0,

i(“{] thea J‘ecéu' +o gcumamw :W Save wear O~ Ppl‘w{- w\w’( ‘H’.uj Litle s ab slisaia
Gy wlees Lo D with anm exha compcnewf? nok crosing )

| The  cules G, Gi), (i) do Jofie some <DDE Z[A,ﬂ—‘]. Lese rossings by, i),

C Leze © by Wy, faad © by .

; Cleck tuat Hais is m&pwﬂl&\f of the ovder of [’"""“ﬂ Hee  crossingS: L
LK R A N WXy S AT« T XD xeh

[ This is sammd‘nk | awmel 2, <o Hads s the same \F we everse the order

|

mea 300 The effecks of Reideweister JC\JPe T moves: D)= 'As<ﬁ>
=55 & -h" =)

(psel: < D> * ASTB D +ACTD : (alahadanT) (> - -A~D

;_N_gt_g_: 6D v e efleckon of D (lie, df\o.mgf' all  the wssdvfgs),

| o : O@ "J’C@ D den <B>: B, whee TTAPAT
Example: (P> > = A< G}) v A DY s -at-at
|
|

<C@ ? = A <@> : a"(@)) IO AR d Y R P Y

iy £ S e £ =20 , tw < o B Ay

| Se, MMW‘ by wWeves of RW&CS(?C( ‘“jrfr I‘Mol i i

| Proo€ia1<2XY = A<YO(S +ATCISR) = 472D A p' A +n"<)c’>}
:<’::‘>

G OTE IO N E RO OIEN TR BT IR S TR GV D

L 1.2

DeCinthionThe wodhe , wiD), of an  onented dﬁagmm D s wl)= ZS(ﬂng of ol Uossings

I Nate: wip) s wot Cj/\owﬂed hj Reidemedister wovea of ije_s ﬂ., I,
B, w(m—) e wi-rl) ],




Tatorens 330 The evpoasion (A 40> s wn Sondwbel of om eneabed Uk L
. (lnctepenclant  of choice of dingrom D for L.
- Prook - E“u»{-i% dowe ., :

Defnition: The JTowes Pabﬂgmal,\)w), of an oviented Uk L s deofined by
| V) = a7y e Z (¢ ]

V lunlenet) =1
 Does I o ket R # unkwok vt VIRJ =17 Unkuown.

‘Pfoeos({—"oa 3.4 : E—‘V(,%) 'L'\J(:\ﬁ) * ({;h-tqz)\)(?n 2 iy
| Pof: CAD = AKUD *ATCXD
XY= AN +A (D
o ACES fTKE P 2 -8 D
(-n"i)f—a"J A '
S VLX) SEUER) > WP ke st

| B V(C@)] s AT (APt opT s P 4 VLt
Aud, v ( &) S i 1Y , 5o gk —havd bl # ePE-haugt  Eveloll.

Moweve, M“‘a e dirickion of the divows o o kiok dees wek (}chwe_'-(? Hee
Iaues Pohjwonu:o—l. '

Execcise: R +ky) = Vi) Vik,)

! Mﬁﬂ?_&: wik, +k2) = wlk,) +wlk,), of cowse. Nows, < =T - <D ,aud Hee
resull  Collows.

- Tis &150 Woldss o uwl@‘, G’/u‘{ﬂou.g\n we do wet  \ave m%w«-exs
Gawge V(S + ED) b V[ F=B) o V(EB)

The Comwmﬂ ausl Kinosita- Tesosaka Ruots ffer by a micu{‘l'on.-'




The Joues ?e(ljmw by wek Jo\a.waecf by wiododlon . Calculals Hee bracked
be(ore and affer mudnbion. We may vediree the Ruet o x() 0D t8M @,
aumd ‘%d' L’dok cuuer rs&z}.—iou. Hawuu; Jd&e *Zm":f re tﬂus(;mot" Mnsfmieel Lj
We Qs ok T, ($P\R) d;“e(eui‘, omd  Lfferent Aemus.

T"\'e ﬂ{uaaudef PO(Jthu.;dwl is MQFF&W b'j mu{:zdn'eu. ln Pzd‘, bl& fszh abeve lawe
Mexasdter polgnomial 1!

Definition: Leb D be an w-cressing Unk diagram , witin orseings labelled 1, ;.
B stale foo P & w bndigs T Lo el =+ Bel#if

Let s(b) be tee dﬁ»dﬂM coud:ml:eal Gem D by
V=Bl

f +
b g sid) s

veuow (wg all Qnsiyﬁ_r Hais ¢

Isﬁt A«'s'jci.d: siuflﬂ olosed couves.

Tt \sD1-1
P“’Esd—{on 36: <D> = 2: (Dis)/ here LDled> = A

" fearteat)
_ Prver‘f UUegr - € sabisfies the ax(ews gc-r D.

Leb s, be #hre stak S, 0 =+l Vi, 5o T500 = 40, aud b s be
the stal S ()= -] MO 5o Hiak TSI = -, -

1!&@:’m’ﬁ°cu: D s ¢+ang§gg % . ol 5\3‘)' Wb g st = a-d,
| "a_ol_iiuq,‘,-{ F ‘S-Df YishHl Ve wida Tst) = 2-n

D aaf%u.k IS is bettn *rad.t’.@wa}f M*d%mﬁ‘

ol

iﬂﬂe doove weans thak i $,.D no simple closed wrve of 5.0 abuds itself

at Corm g % $ o h,‘
a e rossing /\ 5 }__‘-\}d&%@k
A wuponenix.

‘.Pw_____p&__uo!l_&é’ A redicerd a.,u.'eamd'mg Ouagw is ade%mi:e.

Debinitton: Reduicesd weans we crossdng s Mj

.ProoF’ Colowsr re_at'oas of S’\D black /e lte  (n olncssboa.ml Cashion, As O s albe,rnaﬂag,
Comrme.d:s of 5, D are boumdaries of black (say) .-az&{ms, Wit comers  rowncled off.

ol
/65“‘7‘ / Reduced = odeguabe in tais case.
//

Tey prebzel Rnebs. Some are odequakt, some are neb.

Notakion: Weite ML) Lor the marimum ahﬂm of A fa <D, qud m<DD for

the wuiacmum.



Lemma 3F: Lok D be o kuok diagram with n crossings. Twer,

| G M €n v 205Dl =2 | with equality ik D s sadequate.
| o D % on - 20} #2, wid - equaliby E D is ~adequate.

| & 5 =

;?roocl <pisd = Rn”(-n'z—ﬁzl  Resulbs edear,

€ s &5 any state, T chain of stakes: s,=5.3,, ., Su>s, with s.-
\a/t one u-os;»'ma. Z'Sr(t‘) Y \‘)3 1 ar ¢ 4
| Sa/ M <D‘§r) .;‘\a.ujes‘ b‘j O or L.

Sr-. ,UC&PE
o Twis c)aa-ugas {s, )l by EI.

Sy b5, chamges 150l by reduciag b, by faolz%uacy. So, Gst step we ge Aowan by
| Le. RF‘(’M H«od:‘, we  canast rise, So o e Q_%v\cdnfy

Others com amd do Fl.

[

i +odeguake case.

Corollany: IF D is adequabe, MO - med> = 2042 (i5,00 + Is.01) - 4.
(Remewder: edumed , altww{-mg = aa{e@u.a,é'elq

Lemma 3.8: Let D be o Unk d&agmm Lith o w ws;(n.ﬂs et s esanechtedl (t‘{ not
Se‘:mrado(n Lcj a ;fmpll?. closed  curve n Hhe leej, Thew, \54.0[4"5-0' < n+?.

laduckon 0 n. Teue lor nze, Su.«PFoSr? true [er -l WS}';nﬁ;. Select a

(_,ros'{t.‘,mﬂc of D OfF e tuwo Me; aF € x ’:-’:)(: , ont of Hae recu.u{uﬂ
‘agvoams 1§ umeol:w‘, wl«og Hua/‘: Vi H,\e Posﬂ-{ve cb\ewuge. Cald Hois D,.

Thea, (s, N = I%D'l) P s_DI =1s. o' 1. %4, ‘S*Dl sl € ‘34Di‘+ ls,ﬂ‘, +H S la-1) #2412 a2

; ‘2,20(' :

Lemma 19 Lot B ke oum a,&wal-ing,. cpmeo{:‘?ﬂi; “'W”;‘-"ﬂ u*"d‘.“‘jmﬂ"*“’\eﬁ, \'Sanl s D =042,
1PreaF’ Colownr ré.e){ovts of ﬂf\\" o ohessboard Pashion Atf'eﬂ‘v\ai"'ﬂq D s, 0] = H black vegions,
Is. D1 = # w\ibe N;g",,u-, S“ﬂzn,e we \aue ﬁrm‘a‘r:us, € édv:je,a n Ue d)angm
We liomwe a verk s, Euher cAn-u‘o.otUu':{'t‘c of ¢ :

Bk 2e =len D ez nil g, (5, Dl e+isdl = as2.

n-e+r=2

;Lemna 300: Lk D be a  counedted, n- Lressing Mn-a&uuqﬂaj dneggrom ok is
, ou%mmal-{callﬂ prime (te, f @ st'w\?b losed cunve meds O n 2 Pe{.J‘s,

then oune ball-aue FGA!V 'S 'tv\'.n?alJ. Thea 1,0 +#ls DI < ns2,
' Proof ¢ \N;bu}.-\(om o . Start Lt

ac2, 0t S 150 +150) 3¢k, 50 ohay.
Se;

toke 0> 3 amd assume tue for a-L Noe, 3 bwso  Comsecukive
over” (wleg) Ciross g s. lek ¢ bhe some obher wossiag . Ps (a lewmwma 3.8 sue
of W%M oo, wy the Fo(:{'\'\ff Juwge, is skHU conmected. Call Hais D'

s shU dhogrammabically prime (exercise), aud non-altevnobing. By lndmekion,
\s, DL+ (5.0 ¢ (a-1) ¥2 = a4y,

| Theorews S.U: Leb D be om W= Cress g diag,mm of o enestad Uk L it Tener

?o‘.‘jno';w'-ai ViL), Let V(L) = MVIL) = mVIL) =t t-bradth oF {8 ﬂn-e.."
() BV 4n

() \F D is dlu.'Wﬂ*"i"j owd W&d’ dhen RV (L) za.

(g & B g Mm—wuema.«ung Ot dnagmmmwhaﬂj prime, Hoaero RVI(L) <0



3w (D)

Posals ML) = fen)’ N> . L LBVIY = B4,
So, 4BVI(L ¢ 2a+21s, Db + 2150} -k £ bn |, it F ocane W)
lewwo 1.9 ; COF ane Ly

:CBmUQm% W e ik L Man @ comnected vedumeed aii'&v\ovl'mﬁ Olz“aﬂm,w. with ow Cfvsn}mjg)
| Wt Was wo odleg rom with <M rossings.
| (Solukion 4o Take conjeckure, tivea 18G0).
| Aud [ I Mn-a/lfmo){-\'«\ﬂ pvime auujw of L hoa >n c;—osn'«js,

gwf?oié D s o Uk o(a'mam.m. Lek +2%0 be an Wnteger. Lk P % B wldh every

| edge  weplaced by v pavallel ecges. Egq: (QD " C—CC%

Lewmma 3.02: VD s i vake, Hen sois 0"

Pmep S “)r} t.S-;D) / ,a"‘ e
// - \( *l

T\'\___u_ Lk D E be two ab'og,»amg of an  orented UakL, with wn, awd n
crossings. Suppase O is radkequake. Thew ny -w(0) €0y - wile).
Eim-’_f'f Let L wowe components SLL}, omd et {Dbf TE] e So.ltwuang covres pondivg
o Hhe Li. - Clasose ml:egg;; Wy (%0), such thok widi)+ u; = wlE) N
| Noy. dm.mﬁe D & D*, by odding u; ?osLhuP Risks O & eacle D o Rl
i E t B simlardy withy:) Note D, is todequate, os =)=
New, wiDei) = wiByi), 50 wlbyl= wly).
Nobe Wak the sum of the sigus of the crosings betuween any twe
c,owt?onewh = 2% el U.\h{ﬁﬁ oot ber .
Oy ,Ey oure Aoy coms of the same lLnk L, with eaatn‘c.emponewt replaced
by r v(aro)ue! Lo pies wit wubual Unking \,.\U)y;) on  h Component,
Thiy Wave the Same Tones polymomial . Bub w0 = w8, 50 <03 > <ED.
Now, Mff)*f> = (ay s Zﬂc)r"'_, ¢ (s, B + Z;u,J -2
MBS g+ Ev) et s (15,6l + Tv) -2
Teue Y0, 50 wng s Zui & ng +Zv. D Ny -wiuldl) =% Zuley,
Subtract T siqus  of wrossings  of duistunek tomponents of both sicless
Ny —w ) & wg-wle).

iQéslfabe rebs: N -wg = 7. #’n!ﬂd—ide wossings oF O Sy ¥ -ve cromings of D § #-ve crossings ofE,
\ b-\\f'-&-( D+ oolltu.a}'? stm\n/lnj, D 'edﬂq'w).kt 24 # tue wossi.aﬂc of’l) £ # 4ve omsnrsg n'wt:u\ﬂ E

|

An adﬁiua}e oM agam # a Luk L tas He minmimad awmber of Cross‘fuﬂ;}am type.

ip'wl:ﬁvtg bwe aﬂ(.z%ua}-‘e ahaﬂmm; op a UnkL WZWave He same (wwthe,



be. Seifert Foom omd Aleender Py nomial.

ln the abstred, comsider a cpmpc:ck orenkoble sueface itk bcmquj.

g palis of bands, n-) solitary bawels.

H(F;52) - G{' Z, w: ¥ boundary compencnts
Genesators, FLRIT, onented simple  olosed curve.
Now embed F <o Sz. Cons ickar H“S:\Fj-ﬂ). Wave \awnds at Mmj‘e,r— Wiederls
§equince.

Su\.,ﬁ:ofe F, aends o , v\; bamola.ﬂj wm?onewl:’on'ew'io‘&h @ -
{ prec wise Uv‘\GML’J b S . e, %
Wi :,@ 2 I APES
| - fgin-t . 'mr;‘_g_" Ly »
Grev\eyn,{uor:' : [ﬁ'] (o [ czgﬂn-n] i l'-‘\"-bv“ﬂ irt E ov € 5"""‘?'-1 £ b F’J

Aosed  curves.

F Aekemabion vebmcts ¢o ;ﬂ,ﬁ{, 4 .\ we q-cfealf_ e Mauju—\i(d:ori: caledodion
fom chapler L1, SF = (INBWd L6 F) o (PN Nt F)

But, H (3\F) 323?“--21 genesatos (e], .., Loy, ], where 18] ave ta SNE Lol
UQ[E.\,PS) : %(j.

Define o bilnear wap , gt WISNIXHE) — Z b, g((e] [61) =8,

SULP‘OQSG ed o onested simple dosed wwves, ¢ in S3\¢, AinF. So [d= Z-"E[ei],
(] = Zu[K), A peZ.  So ‘;(Cd,[al]) = TAium;

New, (€)=l e W (SINE) = Tale], e nis3\E;), = Ay

Ue(dc) = [d) e His*ve) = T[] € (7N = Ty tel€;,c) = Zuj A, = BlLe] (4])

Emgog({-{og&li \f F s a swface as abeve, then 3 wnigue bilnear Form E=U,(S’\F} yH,(F)-92
sudh Heak (%) ﬁ([cl[d]) = (kled) V Simple  oviented closed cuwver tin B'NF
ok déinF

S“‘F]’“‘e F a» abkove M OF =L anm omenked (akR (50 F a Selbet suboce ‘:e.r‘-). Led N be
o aelghbourksed ofL, so N Usokd tort) . Lek X = 5\

FaX has e ﬂb}a‘n\o-w\mod o copy of Fxt’lﬂj, s F is evieated. FXO;F(n@MLy)
Dirtckion of mevidinw 15 fom Fridl o Fxil o Friel,
V6 xeF, Gt LE(x) = xx18, 5o L*: F 5 \E

Deawi{'\(oﬂl The Selet Form of L (ot FJ s e billinear forma o |
defined by wlng) = B(Lrrig) = E 10y, %)
,,a" hb*
Note: |F o, b are SEMP‘R closed cupves W F, u([allb]) =tk (&a . b) = k(4 c*b )
ok A8 wot Ufucbu.j S_‘jmmein‘c_




| IF iti} ase SL'MP‘J Chosed curves 14 F owmd i[FJ? are o basis For HW(F) et
CYETT be Hee “duad” basis oot R oo beloe. Then o is vepresented by

; A‘ = IR “:u%} ’

| HIS’\FJ:[(]-IAe (). Ay -k(F, ). Salfp] = TagleaTen (s vF)
Ay s Hhe 5&(6& makeix wet @ given basis jLe ]}

Let Y be X it aio-«j F. JY contatns two copies of F: F F--’,/
QMMQM,PHSM @ F>F , /g X

| b Y@ @ copy of V/¢ feo each e Z.

| YoYe ~ fomomorphism Lok X = UYTi/n, wlee W B 5

L\t-ﬂ rL Lhr; dpcmﬂ- ~

| Deline t: Xg = X0 ; hiy —>hiy @
({7>, e inbante Cach‘c gveuy woekla q-e,u\@afo\( t‘, acks on X av @ Qrevp of
omesmorphiig, b (well by.) acks en W (X, T, ie, WlXe ;B V5 e
!mouu over the vy Z[¢'¢]

Xy @5 sowmekmes called Hhe imbinle wyoic cover of tae wmplamwf: of L

Theoewn 620 Lok f be a (cownecked, odented) Seilert surface of an owented
i Uak L. Lebk A be the matrix of ke C,owespondiuj Sefert Coom [wot iany
| base of \UF)J. Then, EA- AT is a  wmatdx  that meb W (xw) o «
‘ AN E]”M::du&.- - e 4 qu/uwcz oF Fg. modules

Fvee B o free — HiXp) 0.

Wrt baiys

The AMAerander Pohgwowkai is  dot (EA-AT),

 Peeb:




