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ProblemsandNotes

Thesearenotsystematicnotes,justremarksonwhatwearedoing,records
ofsomeproblemsetc.

1.Provethatinanyconnected(asaplanegraph)shadowdiagramDfora
knotorlink,V+2=RwhereVdenotesthenumberofcrossingsofthe
diagramandRdenotesthenumberofregionsintheplanedelineatedby
thediagram.

2.Showthataconnected4-regularplanegraphD(i.e.ashadowdiagram)
withoutmultipleedgesorloopsmusthaveathreesidedregion.

3.Computethe3-variablebracketpolynomialforthetrefoildiagramandfor
thefigureeightdiagram.Discussreconstructionforthepolynomialofthe
figureeightdiagram.

4.Writeupadiscussioninyourownwordsoftheanalysisofthebracket
polynomialbehaviourandtheinvarianceundertheReidemeistermoves.
Giveexamplesandseeifyoucanraisequestionsthatarenewforyou.

5.LetKnbethelinkobtainedbytakingnhalf-twistsbetweentwoparal-
lelstrands,andthenattachingtheinitialendstothefinalends.Find
recursivelyaformulafor<Kn>.

6.Provethat<K+K′>=<K><K′>foranylinksKandK′,where
K+K′denotestheconnectedsumofKandK′.

7.Doyourownclassificationofalltheknotswithlessthanorequalto
fivecrossingsandcompareyourresultswiththoseintheknottablefrom
Rolfen’sbook.

1



   

8.Makealist(usingtheknottable)ofalltheknotsthatarenotrational
knotswithlessthanorequaltoninecrossings.

9.ProvethatifKisanalternatingdiagramandG=G(K)isitschecker-
boardgraph,thenifGisequivalentinthetwo-spheretoitsdualgraph
G∗,thenKisambientisotopictoitsmirrorimageK̄.
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