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1. 'Estw h kampÔlh

g(t) = (a(1− sin(t/a)), a(cos(t/a) + 2), bt), a, b > 0, t ∈ R.

a) DeÐxte ìti h g brÐsketai ep�nw se ènan kuklikì orjì kÔlindro kai upologÐste thn
sun�rthsh m kouc s(t) thc g..

b) BreÐte thn kampulìthta κ, th strèyh τ thc g kai deÐxte ìti o lìgoc κ/τ eÐnai stajerìc.
g) BreÐte to proshmasmèno k�jeto di�nusma ns kai thn proshmasmènh kampulìthta κs thc

probol c thc g sto epÐpedo xy.

2. 'Estw h monadiaÐac taqÔthtac leÐa kampÔlh tou q¸rou g(s) kai èstw n(s) to monadiaÐ-
o prwtarqikì k�jeto di�nusm� thc. 'Estw epÐshc κ(s) > 0 kai τ(s) 6= 0, |τ(s)| ≤ 1, h
kampulìthta kai h strèyh thc g(s) antÐstoiqa. JewroÔme thn kampÔlh

d(s) = g(s) + n(s).

DeÐxte ta akìlouja:
a) H d eÐnai kanonik .
b) H d eÐnai monadiaÐac taqÔthtac an kai mìno an κ(s) = 1±

√
1− τ 2(s).

g) Upojètontac thn d monadiaÐac taqÔthtac, jèste κ(s) = τ(s) ≡ 1. UpologÐste thn kampu-
lìthta κ̃(s) thc d.

3. DÐnetai h alussoeid c epif�neia

sv(u, v) = (cosh u cos v, cosh u sin v, u), (u, v) ∈ R+ × R.

a) BreÐte to tupikì monadiaÐo k�jeto di�nusma N(u, v) kai thn exÐswsh tou efaptomènou
epipèdou thc sv sto (u0, v0) = (0, 0).
b) BreÐte thn pr¸th jemeli¸dh morf  thc sv.
g) DikaiologeÐste pl rwc giatÐ h alussoeid c eÐnai sÔmmorfh me to tm ma epipèdou R+ × R.
4. 'Estw o orjìc kai o elleiptikìc kÔlindroc

C =
{
(x, y, z) ∈ R3 | x2 + y2 = 1

}
, E =

{
(x, y, z) ∈ R3 | x2

a2
+

y2

b2
= 1

}

antÐstoiqa, ìpou a, b > 0.
a) DeÐxte analutik� kai sÔmfwna me touc orismoÔc ìti ta sv kai s̃v ìpou

sv(u, v) = (cos u, sin u, v) s̃v(u, v) = (a cos u, b sin u, v), (u, v) ∈ (0, 2π)× R
eÐnai leÐa tm mata epif�neiac twn C kai E antÐstoiqa.

(Upìdeixh: ArkeÐ na to k�nete gia thn perÐptwsh tou elleiptikoÔ kulÐndrou. Ston orjì
kÔlindro èqoume apl¸c a = b = 1). GURISTE SELIDA
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b) DeÐxte ìti h apeikìnish

f : C 3 (cos u, sin u, v) 7→ (a cos u, b sin u, v) ∈ E
eÐnai amfidiafìrish.
g) ParathreÐste ìti s̃v = f ◦sv. Me thn bo jeia autoÔ kai twn parap�nw, breÐte sunj kh gia
ta a, b ¸ste h f na eÐnai isembadik .

'Arista to 10. K�je pl rec jèma dÐnei 2,5 mon�dec. Di�rkeia exètashc: 2 ¸rec.


