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Math Club Worksheet  #16

Knot Theory
Knot Theory: Knot theory is an exciting new field of mathematics that explores the properties of closed knots (the ends of the knot are closed up).  Some of the hottest areas of current research include finding methods to determine whether two knots are the same (one can be manipulated into the other without being cut in any way) and discovering knot invariants (properties that remain the same for a knot no matter how much you manipulate the knot).  Knot theory has important applications in biology (DNA tangles) and chemistry (molecular structure and interaction).

Trying making the following knots with a piece of string.  Be careful to note which parts of the string are crossed under or over.
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*Challenge:  Are any of these knots the same knot?  If so, which ones?

An unknot, the most basic knot, is a knot that looks like a circle in its simplest form.  In other words, all knots that can be manipulated to look like plain circles are unknots.

[image: image4.png]


Which of the following knots are unknots?
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*Challenge:  Find a method to determine whether a knot is an unknot by just looking at the crossings in the knot.  

In order to determine that two knots are the same, you must be able to get from one knot to the other using only the 3 Reidemeister Moves shown below:
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Use Reidemeister Moves to determine whether the following pairs of knots are equal.
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1.  


� INCLUDEPICTURE "http://rds.yahoo.com/S=96062883/K=Reidemeister+Moves/v=2/SID=w/l=IVI/SIG=12m65imqh/EXP=1139901455/*-http%3A//www.4reference.net/encyclopedias/wikipedia/images/Reide.jpg" \* MERGEFORMATINET ���





� HYPERLINK "http://rds.yahoo.com/S=96062857/K=Reidemeister+Moves/v=2/SID=w/l=II/R=15/SS=i/OID=4376224cd4fc8fca/SIG=1cbk6f8k8/EXP=1139901420/*-http%3A//images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F �� INCLUDEPICTURE "http://scd.mm-a1.yimg.com/image/28723958" \* MERGEFORMATINET ����





� HYPERLINK "http://rds.yahoo.com/S=96062857/K=Reidemeister+Moves/v=2/SID=w/l=II/R=10/SS=i/OID=36df6c2bf948f27c/SIG=1gm8si3gg/EXP=1139901420/*-http%3A//images.search.yahoo.com/search/images/view?back=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F �� INCLUDEPICTURE "http://scd.mm-c1.yimg.com/image/1157222643" \* MERGEFORMATINET ����





� INCLUDEPICTURE "http://rds.yahoo.com/S=96062883/K=unknot/v=2/SID=w/l=IVI/SIG=12172osp5/EXP=1139901922/*-http%3A//www.blight.com/~cr/pictures/unknot.jpg" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://rds.yahoo.com/S=96062883/K=trefoil+knot/v=2/SID=w/l=IVI/SIG=123648np9/EXP=1139901976/*-http%3A//www.ch.ic.ac.uk/motm/trefoil/trefoil.gif" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://www.maths.warwick.ac.uk/~bjs/images/ex1.2.jpg" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://www.maths.warwick.ac.uk/~bjs/images/ex1.4.jpg" \* MERGEFORMATINET ���








� INCLUDEPICTURE "http://rds.yahoo.com/S=96062883/K=knot+theory/v=2/SID=w/l=IVI/SIG=1229gfvja/EXP=1139903772/*-http%3A//www.fermentmagazine.org/knots/knot2.jpg" \* MERGEFORMATINET ���
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� INCLUDEPICTURE "http://www.maths.warwick.ac.uk/~bjs/images/ex1.2.jpg" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://rds.yahoo.com/S=96062883/K=trefoil+knot/v=2/SID=w/l=IVI/SIG=123648np9/EXP=1139901976/*-http%3A//www.ch.ic.ac.uk/motm/trefoil/trefoil.gif" \* MERGEFORMATINET ���








