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Dehn Surgery

Let M be a closed orientable 3-manifold

and K a knot in M .

Dehn surgery
1) Remove a neighborhood of K from M ,

2) Gluing a solid torus back (along slope γ)
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Problem
On (hyperbolic) knots in S3,

determine all non-trivial Dehn surgeries producing

3-mfds with cyclic / finite fundamental groups.

We call such surgeries

cyclic surgeries / finite surgeries respectively.

Recall;

The trivial surgery = the surgery along 1/0

A hyperbolic knot = a knot with hyp. complement.
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Such surgeries would be very“ special”
⇒ they would be severely restricted .

Known Facts:

· On non-hyperbolic knots,

such surgeries have been classified.

· On each hyperbolic knots;

Cyclic/Finite surgeries are at most THREE/FIVE

[Culler-Gordon-Luecke-Shalen]/[Boyer-Zhang]
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Here we consider Montesinos knots

A Montesinos knot K is called

a (a1, · · · , an)-pretzel knot, denoted by P (a1, · · · , an)

if the rational tangles in K are 1/a1,1/a2, · · · ,1/an.
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We give a complete classification of

cyclic / finite surgeries on Montesinos knots.

Theorem

If a hyperbolic Montesinos knot K admits;

(i) a non-trivial cyclic surgery along γ,

then K ∼= P (−2,3,7) and γ = 18 or 19,

(ii) a non-trivial acyclic finite surgery along γ,

then K ∼= P (−2,3,7) and γ = 17, or

K ∼= P (−2,3,9) and γ = 22 or 23.
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