
DIAFORIKH GEWMETRIA
EPIFANEIES, FULLO 3

'Askhsh 1. 'Estw h epif�neia S : r(u, v) = (u + v, u − v, 2u2 + 2v2), u, v ∈ R.
ProsdiorÐste to monadiaÐo k�jeto di�nusma thc S sto tuqaÐo shmeÐo r(u, v) kai exet�ste
an oi parametrikèc kampÔlec u = 0, v = 0 eÐnai gewdaisiakèc kampÔlec thc S.
'Askhsh 2. ProsdiorÐste th gewdaisiak  kampulìthta sto tuqaÐo shmeÐo twn parametrik¸n
kampÔlwn: φ = π

3
, θ = π

4
thc epif�neiac thc sfaÐrac

S : r(φ, θ) = (R cos φ cos θ, R cos φ sin θ,R sin φ), (φ, θ) ∈ (−π

2
,
π

2
)× [0, 2π].

'Askhsh 3. ProsdiorÐste thn gewdaisiak  kampÔlh thc kulindrik c epif�neiac
S : r(θ, t) = (R cos θ,R sin θ, 3t), (θ, t) ∈ [0, 2π]× R,

pou pern� apì to shmeÐo r(π
2
, 1) kai èqei klÐsh (1,1).

'Askhsh 4. 'Estw h epif�neia tou k¸nou
S : r(t, θ) = (t cos θ, t sin θ, 4t), t ≥ 0, θ ∈ [0, 2π].

ProsdiorÐste th gewdaisiak  diaforik  exÐswsh thc epif�neiac kai exet�ste an oi
kampÔlec thc S, t = 2θ, t = 2 kai θ = π

4
, eÐnai gewdaisiakèc kampÔlec thc S. Na

sqediasteÐ h epif�neia S kai oi parap�nw kampÔlec. DÐnontai: Γ1
22(t, θ) = − t

17
, Γ2

12(t) =
Γ2

21(t, θ) = 1
t
kai Γi

jk(t, θ) = 0, stic upìloipec peript¸seic.
'Askhsh 5. ProsdiorÐste thn k�jeth kampulìthta kai thn gewdaisiak  kampulìthta
sto tuqaÐo shmeÐo twn parametrik¸n kampÔlwn φ = 0, φ = π

4
thc epif�neiac thc

samprèllac (speÐra   tìroc):
S : r(φ, θ) = ((b + ρ sin φ) cos θ, (b + ρ sin φ) sin θ, b + ρ cos φ) ,

φ ∈ [0, 2π], θ ∈ [0, 2π], kai b > ρ > 0. Sqedi�ste thn epif�neia kai tic kampÔlec kai
exhg ste thn gewmetrik  shmasÐa tou pros mou aut¸n twn posot twn.
'Askhsh 6. ProsdiorÐste tic korufèc kai tic gwnÐec tou kampulìgrammou tetrapleÔrou
thc epif�neiac thc sfaÐrac:

r(φ, θ) = (cos φ cos θ, cos φ sin θ, sin φ), (φ, θ) ∈ (−π

2
,
π

2
)× [0, 2π]

pou orÐzetai apì tic kampÔlec: φ = π
4
, φ = π

3
, θ = 0, θ = π

6
.

Sth sunèqeia prosdiorÐste thn gewdaisiak  kampulìthta sto tuqaÐo shmeÐo twn
kampÔlwn. Sth sunèqeia efarmìste to Je¸rhma twn Gauss-Bonnet gia to kampulì-
grammo tetr�pleuro.
'Askhsh 7. 'Estw h apeikìnish f : S → S, ìpou

S : r(φ, θ) = (R cos φ cos θ, R cos φ sin θ, R sin φ), φ ∈ (
π

3
,
π

3
), θ ∈ (0,

π

2
)

kai S h epif�neia tou kulÐndrou me �xona ton �xona twn z, kai aktÐna R.
An f(φ, θ) = (R cos θ,R sin θ,R tan φ), prosdiorÐste thn eikìna S∗ = f(S) thc S

sthn S.
EpÐshc, prosdiorÐste thn eikìna c∗1 = f(c1), c

∗
2 = f(c2) twn kampÔlwn c1 : φ = π

4
,

c2 : φ = π
3
, kai prosdiorÐste thn gwnÐa tom c twn c∗1, c∗2.

Exet�ste an h apeikìnish f eÐnai isometrik  kai an eÐnai sÔmmorfh.
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