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Let M be a 3-manifold.
A knot in M is a (tame or wild) embedded S1 in int(M).

A link in M is a disjoint union of finitely many knots.



 



Rolfsen’s Conjecture (1974):  
Every knot in S3 is non-ambiently isotopic to an unknot.

Example: A wild knot that is non-ambiently isotopic to an unknot.
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The knot invariants used in the proofs
apply to 2-component links, 
but not to knots.



 



 

 



Folk Theorem: Any knot in S3 that pierces a tame disk is 
non-ambiently isotopic to an unknot.

You already know the proof:
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Apply ∏t to π -1(J) to obtain a non-ambient isotopy 
from
J = ∏0(π

 -1(J)) to ∏1(π
 -1(J)).

and reparametrize.
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∏1(π
 -1(J))∴ J is non-ambiently 

isotopic
to ∏1(π

 -1(J)).
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 π -1(J) pierces a tame disk E.
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Temporarily work inside C.  Ignore S3 – C.

Replace A by its double – 2A.
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2A bounds a disk F0.

Let N  =  
pinched solid torus  =  
solid torus / meridinal disk  
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D is a disk
Note: D is wild at p in S3.
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Claim: J pierces no tame disk.
Remember these pictures:
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Game over!
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Proposition proved below.
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Recall 2A bounds disk F0 in C.
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Claim: Type 3 must exist.



 

oriented intersection number of ∂E and F at 
x

linking number of ∂E and J

Type 1

Type 2

Type 3

Type 4

x y



 

C
A



 

 

 

∂C
C

 

e

 

 

 

A

∂A

∂A

 



 

C

p
Z



 

C

p
Z

A

U

D

V

 

   



 

C p

V

Z

tam
e



 

C

arc A

A is ambiently 
isotopic to a 
horizontal 
straight line
segment.

(no isolated
wild points) 



 


