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Concordance group of virtual knots
Hans U. Boden, Matthias Nagel
(Submitted on 21 Jun 2016)

We study concordance of virtual knots. Our main result is that a classical knot K is virtually slice if and
only if it is classically slice. From this we deduce that the concordance group of classical knots embeds
into the concordance group of long virtual knots.

Subjects: Geometric Topology (math.GT)

MSC classes: 57M25, 57M27
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Smooth and topological almost concordance

Matthias Nagel, Patrick Orson, JungHwan Park, Mark Powell
(Submitted on 4 Jul 2017 (v1), last revised 4 Jan 2018 (this version, v2))

We investigate the disparity between smooth and topological almost concordance of knots in general 3-
manifolds Y. Almost concordance is defined by considering knots in Y modulo concordance in Yx[0,1]
and the action of the concordance group of knots in the 3-sphere that ties in local knots. We prove that
the trivial free homotopy class in every 3-manifold other than the 3-sphere contains an infinite family of
knots, all topologically concordant, but not smoothly almost concordant to one another. Then, in every
lens space and for every free homotopy class, we find a pair of topologically concordant but not
smoothly almost concordant knots. Finally, as a topological counterpoint to these results, we show that
in every lens space every free homotopy class contains infinitely many topological almost concordance
classes.

Comments: 25 pages, 13 figures. To appear in International Mathematics Research Notices
Subjects: Geometric Topology (math.GT)

MSC classes: 57M27, 57N70

Cite as: arXiv:1707.01147 [math.GT]
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Algebraic linking numbers of knots in 3-manifolds

Rob Schneiderman
(Submitted on 4 Feb 2002 (v1), last revised 4 Oct 2003 (this version, v4))

Relative self-linking and linking "numbers" for pairs of knots in oriented 3-manifolds are defined in terms
of intersection invariants of immersed surfaces in 4-manifolds. The resulting concordance invariants
generalize the usual homological notion of linking by taking into account the fundamental group of the
ambient manifold and often map onto infinitely generated groups. The knot invariants generalize the
cyclic (type 1) invariants of Kirk and Livingston and when taken with respect to certain preferred knots,
called spherical knots, relative self-linking numbers are characterized geometrically as the complete
obstruction to the existence of a singular concordance which has all singularities paired by Whitney
disks. This geometric equivalence relation, called W-equivalence, is also related finite type-1 equivalence
(in the sense of Habiro and Goussarov) via the work of Conant and Teichner and represents a “first order'
improvement to an arbitrary singular concordance. For null-homotopic knots, a slightly weaker geometric
equivalence relation is shown to admit a group structure.
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A Note on Knot Concordance

Eylem Zeliha Yildiz
(Submitted on 6 Jul 2017 (v1), last revised 28 May 2018 (this version, v3))

We use classical techniques to answer some questions raised by Daniele Celoria about almost-
concordance of knots in arbitrary closed 3-manifolds. We first prove that, given Y3 # 53, for any non-
trivial element g € m; (Y) there are infinitely many distinct smooth almost-concordance classes in the
free homotopy class of the unknot. In particular we consider these distinct smooth almost-concordance
classes on the boundary of a Mazur manifold and we show none of these distinct classes bounds a PL-
disk in the Mazur manifold, but all the representatives we construct are topologically slice. We also prove
that all knots in the free homotopy class of St x ptin St x 52 are smoothly concordant.
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Theorem 3.5 (Rohlin, [Roh71]). Let X be an oriented closed smooth 4-manifold with Hy (X ;7)) =
0. Let v € Ho(X;Z) be an element that is divisible by 2, and let A be a closed oriented surface
of genus g smoothly embedded in X that represents 1. Then

4g > | -1 — 20(X)| — 2b9(X)

Lemma 3.6. Let X be a closed smooth 4-manifold with H\(X;7Z) = 0, and Hy(X;7Z) # 0. Then

there exists a homology class 1 € Ha(X;7Z) that cannot be represented by a smoothly embedded
sphere.
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ANTHONY CONWAY AND MATTHIAS NAGEL

n
Fx 35\t '
\ ABSTRACT. We define the stabilizing number sn(K) of a knot K C S as

the minimal number n of S x S connected summands required for K to
bound a nullhomotopic locally flat disc in D*# nS? x S2. This quantity is

defined when the Arf invariant of K is zero. We show that sn(K) is bounded

below by signatures and Casson-Gordon invariants and bounded above by

"-FQ. Ar‘r‘( K) = O the topological 4-genus g;OP(K)A ‘We provide an infinite family of examples
: ’ with sn(K) < gi(K).
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TRANSACTIONS OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 297, Number 1, September 1986

UNKNOTTING INFORMATION FROM 4-MANIFOLDS

T. D. COCHRAN! AND W. B. R. LICKORISH

ABSTRACT. Results of S. K. Donaldson, and others, concerning the intersection / \
forms of smooth 4-manifolds are used to give new information on the unknotting

numbers of certain classical knots. This information is particularly sensitive to the \
signs of the knot crossings changed in an unknotting process. /
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The next theorem provides an obstruction for two links to cobound a nullhomol-
ogous cobordism.

Theorem 3.8. Let V' be a closed topological 4-manifold with H,(V;7Z) = 0. If
Y C (8% x D#V is a nullhomologous cobordism between two p-colored links L
and L', then

1%
o1/(w) = or(w) +sign(V)] + [z (w) = e (@) = x(V) +2 < e = x(%)
=1
for all w € TY'.
4_;3 X 5_4 3 Concordance invariance of Levine-Tristram signatures of links
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