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Full�dio Problhm�twn 3

Diagr�mmata kìmbwn kai sundèsmwn

'Askhsh 3.1 Draw the eight different diagrams on a valence 4 graph with three vertices.
Find which represent the unknot and which represent a trefoil knot.

Sqedi�ste ta oktw diaforetik� diagr�mmata se èna tetrasjenèc gr�fhma me treic ko-
rufèc. BreÐte poi� parist�noun ton mh kìmbo kai poi� parist�noun to trifÔli.

'Askhsh 3.2 Change one of the crossings in diagram 1, and find the overpasses, the
arcs and the components on the new diagram.

Sq ma 1: Apì to gr�fhma sto di�gramma sundèsmou.

All�xte mÐa apì tic diastaur¸seic sto di�gramma 1, kai breÐte ta p�nw per�smata, ta
tìxa kai tic sunist¸sec sto nèo di�gramma.

'Askhsh 3.3 In Figure 2 we have three different graphs with 4 vertices. By choosing
different over- and underpasses at each crossing we obtain different link or knot diagrams.
For example, graph gþ with the choice of crossings on the diagram dþ gives the figure eight
knot.

1. Try different choices of over- and underpasses, and decide which knot or link is
represented.

2. How many components do the diagrams have? Can you prove that the number of
components is determined by the graph and not by the choice of crossings?



3. Can you construct a graph with 4 vertices and three components?

Sq ma 2: 'Askhsh 3.3.

Sto Sq ma 2 èqoume trÐa diaforetik� graf mata me 4 korufèc. Dialègontac diaforetik�
p�nw kai k�tw per�smata se k�je diastaÔrwsh brÐskoume diaforetik� diagr�mmata kìmbwn
  sundèsmwn. Gia par�deigma, to gr�fhma gþ me tic diastaur¸seic sto di�gramma dþ dÐdei
to okt�ri.

1. Dokim�ste diaforetikèc epilogèc p�nw kai k�twperasm�twn, kai apofasÐste poiìc
kìmboc   sÔndesmoc anaparÐstatai se k�je perìptwsh.

2. Pìsec sunist¸sec èqoun ta diagr�mmata? MporeÐte na deÐxete oti o arijmìc twn
sunistws¸n exart�tai apì to gr�fhma kai ìqi apì thn epilog  twn diastaur¸sewn?

3. MporeÐte na kataskeu�sete gr�fhma me 4 korufèc kai treic sunist¸sec?

'Askhsh 3.4 Choose an orientation on the diagrams you drew for Problem 3.3 and
calculate the writhe (perièlixh, Verwringung, entortellament) and for diagrams with more
than one components, the linking number.

Epilèxte ènan prosanatolismì stadiagr�mmata pou sqedi�sate gia thn 'Askhsh 3.3 kai
upologÐste thn perièlixh (writhe), kai gia diagr�mmata me prissìterec apì mÐa sunist¸sec,
ton arijmì sÔndeshc.
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