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MATHCIRCLE KNOTTHEORY

tocreateamathematicalknot tie aknotin apieceofstringandthengluetheendsup
soyouhaveaknottedcircle

Qarethesethesame O
unknot trefoil
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bothinterats

ifyoucanwiggleoneknottoanotherwithoutcuttinggluing orpassingtheknotthroughitself
thentheyarethesame Elsenot

seemslike 0
howdoweprovethis
Careofourgoalstoday

amajorgoalchallenge inthestudyofknotsis determiningwhentwoknotsarethesame

shortactivity I cutapieceofyarnandtie itintoafigure8knot
2movetheyouraround soitlooksdifferent andlayontable
3 drawonpapertheresult

figure84putresultontheboard

observationsaboutcollectionofdiagrams
noamonganswers bringupcrossing maxmin

diagramsarenotinique
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thesearealltheinternat twodiagramsforthetrefail




























































































PROBLEMS
1 howmanyknotsaretherewithmincrossing 1
2 convinceyourselfwithdrawingavg.FMgl iEIrder3 howmanyknotsaretherewith

mincrossing 3 hardest4 howmanyknotsaretherewith
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showknottable
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POSSIBLEBREAKTIME
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onestrategyfortellingknotsapart

aknotdiagramis colorable ifeachareinthediagramcanbecoloredoneofthreecolors st
ateverycrossingeitherallstrandsarethesamecoloror allaredifferent
atleasttwocolorsareused
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whichdiagramsarecolorable
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me
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we canprovethatcalorabilitycantellknotsapartbyshowingthatReidemeistermoves
preservecolarability

R1 onlyonecasetocheck Q
R2twocasestocheckEitherthetwostrandsarethesamecalenortheyaren't
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giventhelefthandsidewe
canfindacompatiblecoloringon
therighthandside

PROBLEM
dotheR3case
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problemsabovenotfinished
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ifyoudrawaknotdiagramstwheneveryoumeetapartyoudrewpreviouslyyoualwaysgounder
youwillalwaysgetan internatWhy
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