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Did�skwn: A. Arbanitoge¸rgoc

1. 'Estw γ : I → R3 mia (tuqaÐa) kampÔlh. ApodeÐxte ìti to plaÐsio Frenet {T (t), N(t), B(t)}
se èna tuqaÐo shmeÐo γ(t) dÐnetai apì ta dianÔsmata

T (t) =
γ′(t)

||γ′(t)||
, N(t) =

(γ′(t)× γ′′(t))× γ′(t)
||γ′(t)× γ′′(t)|| · ||γ′(t)||

, B(t) =
γ′(t)× γ′′(t)
||γ′(t)× γ′′(t)||

.

(T,N,B eÐnai ta dianÔsmata, efaptìmeno, pr¸thc kai deÔterhc k�jethc antÐstoiqa). [30]

2. BreÐte mia anaparamètrhsh wc proc to m koc tìxou thc kampÔlhc

γ(t) = (et cos t, et sin t, et).

[10]

3. (a) 'Estw f : U ⊂ R3 → R diaforÐsimh sun�rthsh sto anoiktì U kai èstw c ∈ R.
Gr�yte mia sunj kh ¸ste to sÔnolo M = f−1(c) na eÐnai mia kanonik  epif�neia tou R3.
[5]

(b) DÐnontai oi sunart seic f, g : R3 → R me

f(x, y, z) =
1

x+ y + z − 1
, g(x, y, z) = xyz2.

Gia poièc timèc tou c ∈ R eÐnai ta sÔnola f−1(c) kai g−1(c) kanonikèc epif�neiec tou R3;
[10]

4. 'Estw M h monadiaÐa sfaÐra afair¸ntac ton bìreio kai nìtio pìlo kai me paramètrhsh
(tou Mercator)

X(u, v) = (sechu cos v, sechu sin v, tanhu) =

(
cos v

coshu
,
sin v

coshu
,
sinhu

coshu

)
.

DeÐxte ìti h X eÐnai mia sÔmmorfh paramètrhsh, dhl. isqÔei ds2 = f(u, v)(du2 + dv2), gia
k�poia diaforÐsimh sun�rthsh f :M → R. [20]

5. (a) 'EstwM = {(x, y, h(x, y)) : (x, y) ∈ U} kanonik  epif�neia pou dÐnetai wc gr�fhma
thc diaforÐsimhc sun�rthshc h : U ⊂ R2 → R (U anoiktì). UpologÐste thn kampulìthta
Gauss kai th mèsh kampulìthta thcM sto shmeÐo p = (x0, y0, h(x0, y0)), ìpou (x0, y0) eÐnai
èna krÐsimo shmeÐo thc h (dhl. hx(x0, y0) = hy(x0, y0) = 0). [20]

(b) ApodeÐxte ìti an K(p) > 0 tìte to shmeÐo (x0, y0) eÐnai topikì akrìtato thc h kai an
K(p) < 0 tìte to (x0, y0) eÐnai omfalikì shmeÐo thc h. [5]

KALH EPITUQIA!


