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Crossing numbers and lower bounds on the boundary slope sets for Montesinos knots

(水嶋滋氏 (東京工業大学)との共同研究)

This is a joint work with Shigeru Mizushima (Tokyo Institute of Technology).
A properly embedded surface in a knot exterior is called essential if it is

incompressible and boundary-incompressible. A boundary slope of such an es-
sential surface is defined as the slope represented by the boundary components
of the surface. It is known that there are only finitely many boundary slopes
[H],and there always exist at least two boundary slopes [CS],Thus, by regard-
ing non-meridional slopes as rational numbers in a standard way, we can get a
non-empty finite set of rational numbers as an invariant for a knot.

For a knot K, it seems that there are certain relationships between the
crossing number Crossing(K) and the diameter Diam(K) of that set, i.e., the
difference between the greatest and the least. For example, upper bounds on
Diam(K) in terms of Crossing(K) were obtained for two-bridge knots [MMR],for
two-bridge links [HS], and for Montesinos knots [IM].

In this talk, we give a lower bound on Diam(K) in terms of Crossing(K) for
a Montesinos knot K. Precisely, we show that Diam(K) ≥ 2 Crossing(K) − 6
for a non-trivial Montesinos knot K.

References

[CS] M. Culler and P.B. Shalen, Bounded, separating, incompressible surfaces
in knot manifolds, Invent. Math. 75 (1984), 537–545.

[H] A. Hatcher, On the boundary curves of incompressible surfaces, Pacific J.
Math. 99 (1982), 373–377.

[HS] J. Hoste and P. Shanahan, Boundary slopes of 2-bridge links determine
the crossing number, preprint available at arXiv:math.GT/0603206.

[IM] K. Ichihara and S. Mizushima, Crossing number and diameter
of boundary slope set of Montesinos knot, preprint available at
arXiv:math.GT/0510370.

[MMR] T.W. Mattman, G. Maybrun and K. Robinson, Boundary slope di-
ameter and crossing number of 2-bridge knots, preprint available at
arXiv:math.GT/0510496.

1


