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MEM 234 GEWMETRIKH TOPOLOGIA

Full�dio Problhm�twn 4

Kin seic Reidemeister. AnalloÐwtec kìmbwn kai sundèsmwn

'Askhsh 4.1 Show that the three moves R1′ in Figure 1, R3′ in Figure 2 and R3′′ in
Figure 3, which are different from R1 kai R3, can be expressed as a composition of moves
R1, R2 and R3.

DeÐxte oti oi treic kin seic R1′ sto Sq ma 1, R3′ sto Sq ma 2 kai R3′′ sto Sq ma 3, oi
opoÐec eÐnai diaforetikèc apì tic R1 kai R3, mporoÔn na ekfrastoÔn wc sÔnjesh kin sewn
R1, R2 kai R3.

R1′

Sq ma 1: KÐnhsh R1′.



R3′

Sq ma 2: KÐnhsh R3′.

R3′′

Sq ma 3: KÐnhsh R3′′.

'Askhsh 4.2 Find a sequence of Reidemeister moves which transform the diagram on
Figure 4 into the usual diagram of the trefoil knot.

BreÐte mÐa akoloujÐa kin sewn Reidemeister pou metatrèpei to di�gramma sto Sq ma 4
sto sunhjismèno di�gramma tou trifullioÔ.

'Askhsh 4.3 Show that the figure eight knot is not tricolourable. (Choose a crossing
and assume that 3 different colours meet there. Show that the rules of tricolourability are
violated at a different crossing. Repeat for the four crossings.)

DeÐxte oti to oqt�ri den eÐnai triqrwmatikì. (Dialèxte k�poia diastaÔrwsh kai upojèste
oti sunant¸ntai trÐa qr¸mata. DeÐxte oti parabi�zetai h triqrwmatikìthta se k�poia �llh
diastaÔrwsh. Epanal�bete gia tic tèssereic diastaur¸seic.)

'Askhsh 4.4 Examine the 2 knots with 5 crossings for tricolourability.

Elegxte e�n oi dÔo kìmboi me 5 diastaur¸seic eÐnai triqrwmatikoÐ.
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Sq ma 4: 'Allo di�gramma gia to trifÔlli. A different diagram for the trefoil knot.

'Askhsh 4.5 To transform a diagram to its reflection, change every overpass to an
underpas.
Draw the figure eight knot and its reflection. Show that the figure eight knot is isotopic
to its reflection. (First try it with a piece of string, and then try to describe it using
Reidemeister moves.)
Can you do it without using move R1?

Gia na metatrèyete èna di�gramma ston antikatoptrismì tou, all�zete k�je p�nw pèra-
sma se k�tw pèrasma.
Sqedi�ste to oqt�ri kai ton antikatoptrismì tou. DeÐxte oti to oqt�ri eÐnai isotopikì
me ton antikatoptrismì tou. (Upìdeixh: K�nte to pr¸ta me èna komm�ti skoinÐ, kai met�
dokim�ste na to perigr�yete me kin seic Reidemeister.)
MporeÐte na to k�nete qwrÐc na qrhsimopoi sete thn kÐnhsh R1?

'Askhsh 4.6 Find the Reidemeister moves that take the Hopf link to its reflection.

BreÐte tic kin seic Reidemeister pou paÐrnoun to sÔndesmo Hopf ston antikatoptrismì
tou.

'Askhsh 4.7 An oriented trefoil knot is isotopic to its reverse, as can be seen in Figure
5. Find the Reidemeister moves that give the isotopy between T and rT .

To prosanatolismèno trufÔlli eÐnai isotopikì me to antÐjetì tou, ìpwc faÐnetai sto
Sq ma 5. BreÐte tic kin seic Reidemeister pou dÐdoun thn isotopÐa metaxÔ T kai rT .
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Sq ma 5: To prosanatolismèno trifÔlli eÐnai isotopikì me to antÐjetì tou. The oriented
trefoil is isotopic to its reverse.
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