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1. D¸ste par�deigma topologikoÔ q¸rou o opoÐoc na eÐnai Hausdorff kai deÔteroc ari-
jm simoc, all� na mhn eÐnai topologik  pollaplìthta (dhl. topik� EukleÐdeioc). [10]

2. 'Estw O(n) = {A ∈ GlnR : AAt = I} kai SymnR to sÔnolo ìlwn twn n × n
pragmatik¸n summetrik¸n pin�kwn. JewroÔme thn apeikìnish φ : GlnR → SymnR,
A 7→ AAt.
(a) ApodeÐxte ìti to sÔnolo SymnR eÐnai leÐa pollaplìthta. Poi� h di�stas  thc;
(b) UpologÐste to diaforikì thc φ kai deÐxte ìti h φ eÐnai epemb�ptish.
(g) ApodeÐxte ìti to sÔnolo O(n) eÐnai leÐa pollaplìthta. Poi� h di�stas  thc;
(d) DeÐxte ìti h O(n) eÐnai sumpag c. [20]

3. ApodeÐxte ìti èna dianusmatikì pedÐo X se mia pollaplìthta M eÐnai leÐo e�n kai mìno
e�n gia k�je leÐa sun�rthsh f sthn M , h sun�rthsh Xf eÐnai leÐa sthn M . [15]

4. (a) Diatup¸ste ta jewr mata AntÐstrofhc Apeikìnishc kai Stajer c T�xhc gia
pollaplìthtec.
(b) 'Estw f : R2 → R2, f(x, y) = (x2 + y2, x2 − y2). BreÐte ta uposÔnola tou pedÐou
orismoÔ thc f sta opoÐa h f èqei stajer  t�xh.
(g) EÐnai to sÔnolo f−1(1,−1) upopollaplìthta tou R2; Poi� h di�stas  thc; [10]

5. 'Estw G om�da Lie.
(a) Pìte èna dianusmatikì pedÐo X ∈ X (G) onom�zetai arister� analloÐwto;
(b) 'Estw g to sÔnolo ìlwn twn arister� analloÐwtwn dianusmatik¸n pedÐwn thc G.
ApodeÐxte ìti TeG ∼= g.
(g) ApodeÐxte ìti an X, Y ∈ g, tìte [X, Y ] ∈ g. [10]

6. 'Estw F : M → N leÐa apeikìnish metaxÔ pollaplot twn. ApodeÐxte ìti to parak�tw
di�gramma eÐnai metajetikì. [15]
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7. 'Estw α = (2uvw − u2v)dv ∧ dw + (uw2 − v2w)dw ∧ du + (2uvw − uv2)du ∧ dv.
(a) DeÐxte ìti h 2-morf  α eÐnai kleist .
(b) BreÐte mia 1-morf  β tètoia ¸ste dβ = α. MporeÐte na qrhsimopoi sete ìpoion trìpo
jèlete, gia par�deigma ton parak�tw.

'Estw φ : R4 → R3 me (u, v, w) = φ(x, y, z, t) = (tx, ty, yz), 0 ≤ t ≤ 1 h apeikìnish
aktinwt c sustol c. Tìte β = κ(φ∗α), ìpou κ : Ωk(R3×[0, 1]) → Ωk−1(R3) h apeikìnish
pou orÐzetai wc ex c: e�n mia k-morf  µ tou R3 × [0, 1] den perièqei dt, tìte κ(µ) = 0,
en¸ e�n µ = g(x, y, z, t)dt ∧ dx, tìte κ(µ) = (

∫ 1

0
g(x, y, z, t)dt)dx, ìpou x mÐa apì tic

metablhtèc x, y, z. [20]
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