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Parathr seic

1. APAGOREUETAI na èqete KINHTA   KOMPIOUTERAKIA sto q¸ro thc exè-
tashc. SÔmfwna me ton kanonismì tou Tm matoc e�n kat� th di�rkeia thc exètashc
èqete p�nw   dÐpla sac, ts�ntec, shmei¸seic, biblÐa, kinhtì (èstw kai apenergopoi-
hmèno)   �llh hlektronik  suskeu , apokleÐeste apì ìlec tic exet�seic thc pr¸thc
exetastik c periìdou tou epìmenou exam nou.

2. Diab�ste prosektik� ta jèmata prin arqÐsete na apant�te. Oi apant seic prèpei na
eÐnai safeÐc, sÔntomec kai aitiologhmènec.

3. Gr�yte se diaforetik  selÐda thn ap�nthsh k�je jèmatoc. Sunist�tai na gr�fete tic
apant seic mìno sth dexi� selÐda, kai na qrhsimopoieÐte thn arister  gia prìqeirouc
upologismoÔc (  to antÐjeto an eÐste aristerìqeirec).

4. Prèpei na parad¸sete ìlec tic kìllec pou qrhsimopoi sate kai na epideÐxete p�so  
tautìthta.

5. H exètash diarkeÐ 150 lept�. Ta pr¸ta 30 lept� thc exètashc apagoreÔetai h èxodoc
  h apoq¸rhsh apì thn exètash.

6. Oi bajmoÐ dÐdontai se parènjesh. O mègistoc bajmìc eÐnai 100.

JEMA 1. (30) DÐdetai to di�gramma kìmbou D sto Sq ma 1.
UpologÐste thn perièlixh tou diagr�mmatoc D.
Jewr¸ntac dedomèno oti to trifÔli me jetikèc diastaur¸seic èqei polu¸numo 〈T 〉 =

A−7 − A−3 − A5, upologÐste to polu¸numo 〈D〉 tou diagr�mmatoc D.
EÐnai o kìmboc pou antistoiqeÐ sto di�gramma D isotopikìc me thn an�klas  tou?

Consider the knot diagram D in Figure 1.

Calculate the writhe of the diagram D.

Given that the trefoil with positive crossings has polynomial 〈T 〉 = A−7 − A−3 − A5,
calculate the polynomial 〈D〉 of diagram D.

Is the knot corresponding to diagram D isotopic to its reflection?



Sq ma 1: To di�gramma D.

JEMA 2. (30) E�n X eÐnai topologikìc q¸roc, tìte o k¸noc sto X eÐnai o q¸roc phlÐko
CX = X × I/ ∼, ìpou ∼ eÐnai h sqèsh isodunamÐac pou par�getai apì tic tautÐseic

(x, 1) ∼ (y, 1) gia k�je x, y ∈ X .

aþ. DeÐxte oti o q¸roc phlÐko CX eÐnai sunektikìc kat� drìmouc.

bþ. DeÐxte oti e�n o X eÐnai q¸roc Hausdorff, tìte CX eÐnai epÐshc q¸roc Hausdorff.

gþ. DeÐxte oti e�n o X eÐnai sumpag c, tìte CX eÐnai epÐshc sumpag c.

If X is a topological space, then the cone on X is the quotient space CX = X × I/ ∼,
where ∼ is the equivalence relation generated by

(x, 1) ∼ (y, 1) for every x, y ∈ X .

1. Show that the quotient space CX is path connented.

2. Show that if X is a Hausdorff space, then CX is also Hausdorff.

3. Show that if X is compact, then CX is also compact.

JEMA 3. (30) DÐdontai ta 10 trÐgwna

134 145 156 167 137
237 256 245 234 267

Kataskeu�ste to dwdek�gwno P10, kai breÐte to sÔmbolo. Metatrèyte to sÔmbolo se
kanonik  morf  kai breÐte poi� epif�neia prokÔptei apì tic tautÐseic twn pleur¸n tou
polug¸nou.

Upìdeixh: MetaxÔ twn tropopoi sewn pou mporeÐ na qreiasteÐte eÐnai oi

AkDxE xF 99K Ak z z DE−1 F
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ACk F aG bH a−1 I b−1 J 99K ACk e f e
−1 f−1 F I H GJ

Axx a b a−1 b−1G 99K Ay y d d c cG .

Given the 10 triangles
134 145 156 167 137
237 256 245 234 267

construct the dodecagon P10, and find its symbol. Transform the symbol to standard
form, and find the surface obtained by the identifications of the sides of the polygon.

Remark: Among the transformations you may need, are the following

AkDxE xF 99K Ak z z DE−1 F

ACk F aG bH a−1 I b−1 J 99K ACk e f e
−1 f−1 F I H GJ

Axx a b a−1 b−1G 99K Ay y d d c cG .

JEMA 4. (20) E�n σ eÐnai drìmoc ston topologikì q¸ro X, breÐte omotopÐa drìmwn
G : σ(1) ∼ σ−1 · σ.

BreÐte mÐa sustol  paramìrfwshc tou probolikoÔ epipèdou meÐon èna shmeÐo, RP2\{x0}
se ènan upìqwro A ⊆ RP2 o opoÐoc eÐnai omoiomorfikìc me ton kÔklo, A ∼= S1.

If σ is a path in the space X, find a path homotopy G : σ(1) ∼ σ−1 · σ.

Find a deformation retraction of the projective plane minus a point, RP2 \ {x0} to a
subspace A ⊆ RP2 which is homeomorphic to the circle, A ∼= S1.
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