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Lem.

DI=30] l“*c% l“*f@ l-o lqﬁ
£, D) T, D] Wkt Wk () ~ Wk (£) —WE (%)
foo (D) 1) O Wik +Wi(t™) |~ Wr ) ~Wi(£) O
(:n(D')—ﬁ,(D) Wk ) +Wk (™) O O ~ Wi () ~We(t")

Wp = hE Zi : Hie writhe of D.
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L-F.,CD) Siuﬁd(‘t Ty = ettt

= Tk@) -ﬂl (D) ~WoWk@®) = -2t3+4t™-2t

Tk () = oo (D) +T11 () — oo (Wet) + W (€7

crossmg_#

= —124 0t 3t 4y 3ttt 2 [ of K

@ We calewated Ix®) and Tk &) for all K with o(K) <4

Titp_._ S| (K'/Kl) St

5 W) £ W ). Tk = Lk.(t),
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SN PY‘O.P&V‘HCS 5 Te® and I (+).

Lem. iy K: classionl = T @ =Tr4)=0.
Gid k@) is Y‘ec.lPVDCaQS Hat s, L") =ILH).

® Wok =Wk ("), Wi B =W+ (#) = — Wi (t).

L‘gm_'_ @) I.-—k HT):: Ik*(t) ;I " ['EB’—IK(‘t*l)
Ik (E)=TL e £ =1L+ &) = Tk (t)




@ c(K) > [vnaxdegr\/\/|<(‘c)l-F 1.

mindeg Wi 83 [+1. (K%0)

Prop. (i3 < (K) > | \mo\Xclera_Ik('Hl +1, | mindg Tew|+1.
G c(K) > max deg Tk (+) +1

@ WkM=WKM =0, Tp(n=Ikl(n=o0,

Prop. T=T (=0

@UCKB-' 'H\e oclcl w\riHne, o‘F K 18 the Sum o‘F the. COQ{F\:’GTGMTS
oF terms of odd degree of Wk(-b)."\—‘agwags even,

&E' @d Ik(’c\=§ak1:k => Zam, =0 (mod 2),
Gr) EK("ZB_’:Z bk.tk % sz'e.ﬂ =0 (ned L{.)




@ fwyeZt+), IFIK s Wkh)=Ffa)yES Fn=Ffh=0.

Thim. For fto ez, 4he 1%‘(ow‘nr8 are eo(mvafevd'.
(D 3K s+ Ikay=F®).
iy foy= fiv=o.

-__ﬁ\_m_., For T € Ztt7'], 'H\Z—‘Fbl(owihg are equ}Va(evfl‘.
(Y 3K s+ Te®) =),
th=o,
(i £2) is rec?\o\rom.l,
(the sum oft +he coefficients of odd Terms) = O (wed 4-)

Zx. fy=1t-2+17" is vealized by Tr¢), but not by Te@).



K' Qa S’mau{al" V'\V‘fua,Q kr\o'l‘ with m dov\lo[e Po'm'(".s P:
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@ U (K): afinite Type invariarit of order m
S X g Emn V (Kyowg,)=0, VK with m#l double pts,

Gi) % ZUTm U (Kg, ...gm\ F0, 5K with m double P“l‘s.




@ Wk () is a -pm.’\'gpe inv. of ovder 1 .
Wi+ @) = Wie - () Wk 1 () + Wk-- ) =0,

Thm. T, Ik () are +in.+ype nv. of order 2
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§5, Connected gum.
T: oudatizd vrtuwal knek ( o (on% virtvad knst, a ']-S-I‘Hrs% virtual 'l‘ﬂhg_,e)
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© {1+ =T HT> ., T=NTF (theclosore of T).

Prop. WS rZ%(Jc“ FLTY sk Z(t” 1) @ av. of T

Rem. (i W3 () +Wr () = W2 (1).
G W (1= Wr (1) = o.
Zx. Wa ()=-21+3 -t W3 (t)=—-2t+2, Wt (£)=]|-t72



KK vidtual knots

ClkYi=§ Tot [ T=k. T'=k'3 @ -7 (o
A virtua knst in E(K.K') is called o connected Sum of K and K.
@YK e E(KK), Wg () =Wkt + Wk (t).

The, s T @) =15 ®+T4 @) + WT @ W' ) +W- (£YWT (4).
Ly =12 ®)+TH @+ WI @ W ") + Wr @) W (+7)
+ W2 EDWE (£) +WrED) W ().
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Tet)= 2t-4 +2t7,
Te® = 2t*-0t+4 Ut + 2172,
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PhoE.VK . o virtuald kno‘l‘,v'F(-t} €Z[+A"]) with -F( N=0
3 T : o dotted vivtua 2 knst
et P=k . W2H)=Fa), and Wr)= Wed)—P@)

Thm. VK.K'. E(K.K") is infimite.

N\
OD3Th st Tr=K., WR.®)=t™1, W& =Wk&) —{#"-1).
ST er =KL W@ =t"ol, wh =W @ — #"—1)

=2 T B =Le@®+Ix @+ (We &+ Wi ) 1"-1) - 2 (t"-1)?



Rem. -Foo(D)/ -Fn (D) (hnocl Wk(-{;)-)-\/\/k('l:"')) anQ invariants D'F K
K=t 13 = W) =Tew)=Tra) =0 but FoolK)= 2t-4 +2¢"
= K =\=c|as5'.c~a|‘

Revn Ik(ﬂ'\‘T_k (‘tﬁ')—__r_rk('l:) are invariants undev c\ross?vxg_ ckqnﬂes.
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@ Te@+ L") =Tk (t)
= =6+ (t+t™ )= (1*+177)




