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1. Define homeomorphism.
A homeoma/,al/n‘sm be'fwum ‘l'wo 5)9aces )( & Y
(s o contintous J(llnof)'on 7("' )(""’Y

Wit continvons  Tnverse .

Define knot.

A knot is a Sim?‘e, POlq%onal CUYV,
(n \23.

Define knot invariant.

A kno{ invariant 15 & gxmc&ion
‘;mm {kﬂotsg /,v to  Some S@’E.



2. True or false

Every knot diagram can be changed into a diagram of the trivial knot by changing over-
crossings to under-crossings.

T

If A is homeomorphic to A’ and B is homeomorphic to B’ then A x B is homeomorphic to
A x B

+

‘The setof irrational mumbers in R has uncounitably many path components.

T

Any two knots lying in R? are equivalent.

-

The open unit disk {(z,y) € R? | z2 + y2 < 1} is homcomorphic to R2.

-



3. Consider the sets
A=1{(0,0)} and B = {(z,0) | -1 <z <1}

in R2. Describe a homeomorphism between R? \ A and R? \ B. Hint: Consider the set of
points lying at distance r from A or B, for varying r.

mop civcles ¥ of distancw, r
b oreles” of  distanw

pre,se;/vmq cmgk% ,

Are A and B ambient isotopic in R?? Why or why not?

No. AW‘}D\'mt iso’rop;'c /'m/o}rcs
l’lomwmsz:ffn'(/.



4. Consider the subset of R? given by

{(z,sin(1/z)) | z € (00,0)} U{(0,y) | —1 <y < 1} U {(z,sin(1/z)) | z € (0,00)}.

Prove that this space is not homeomorphic to R.

ot plt) = (), y(6)) b o POC\'\\ wLith

X(oy >0  %(\)=O

ad WE) >0 ot
WLOG  Say Pm = (0,0).
let €= Y2,
A S TOR NI 7

Contoins  aN interval  arouno, 0.

-.a;\w([\-c}“,\x\ contains  \ |

Shion  does ot lie tn (-'h,Y2) @ (O'C,Oﬂ_)

= 9 s not  continveus |



5. Prove that A and Q are not homeomorphic subsets of R2.

R s a Vm‘n’x ot SQPaxv&cS it into
4 path comQonnts while A dees vl



6. Show by a sequence of pictures that the Figure 8 knot is equivalent to its mirror image.

O @

How many Reidemeister moves did you use?

1} Al in the fifﬁ' aryow




