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Virtual unknotting operations give us 2 kinds
of filtrations of finite dim.-vector spaces:

GPV, D GPV, D --- D GPV, D -

Fi,OF,>--D>F, D -

n



Theorem A (Sakurai-1.)

Any GPV,, _ invariant is F, invariant.
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Question. How to estimate the difference
between GPV; and F; ?



Theorem C (Sakurai-1.)

All invariants F,

those of GPV,, . .
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Theorem A (Sakurai-I.)
Any GPV, ., invariant is F, invariant.

Proof.

GPV ; nytriple GPV ; nhsemi—virtualy __
Von1 (D) = Z Vone1 Do 1y ) =0.]
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Theorem B (Sakurai-1.)

All invariants F

,+1 are strictly stronger than
those of I, .

Proof.

Let ¢,, be the coefficient of degree 2n of

Conway polynomial. Then, ¢,, € GPV,, .

We will PrOVe C2n = GPVzn\GPV2n_1 .



Let 1™ be a coefficient. By GPV,, CF,
l
we have a presentation:
— 1@2m),,F 2m).  F
Cy, = AV 4 Z /ll.( Wyt
1<m-—1

In particular,
2n+2). ,F 2n+2) F
Cont2 = /1,5 n1+ ) Vit T Z’l( " )

<n

Suppose that A°Y £ 0 (i < n) .



Then,
_ 1@n+2), F
Con42 = /I,E+’/l1+ )Vn+1 T 2 Hicy; (u; 7 0).

If /llﬁnl 2 =0, for K,,_ -, the above is zero,

whereas ¢5,.,(K>,.>,) = — 2, which implies
the contradiction.




Then, for Cyp = ACTVE+ Y MF,

<m—1

If 7' # 0 (i < n), then A7) £ 0.

(Thus, induction works.)

It implies ¢, € F\F,_;. [



Corollary (Sakurai-1.) from the proof and Theorem A.

All invariants GPV,, ., are strictly stronger
than those of GPV,, .

For example, each coefficient of the Conway

polynomials of knots is in GPV,, .



Results for higher-order
 Any GPV,, ., invariant is F, invariant.

* All invariants F

,+1 are strictly stronger

than those of F,, .

* All invariants GPV,, ., are strictly stronger

than those of GPV,, .
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Thank you for your
attention!
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