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JEMA 1. 'Estw (X, dX) kai (Y, dY ) dÔo metrikoÐ q¸roi kai èstw f : X → Y mia sun�rthsh.
(a) Na apodeÐxete ìti h f eÐnai suneq c epÐ tou X an kai mìno an f(Ā) ⊆ f(A) gia k�je uposÔnolo

A tou X.
(b) Na apodeÐxete ìti an o X eÐnai sumpag c kai h f eÐnai suneq c epÐ tou X, tìte to f(X) eÐnai

sumpagèc uposÔnolo tou Y .

JEMA 2. (a) Na diatup¸sete to je¸rhma tou Cantor, to opoÐo dÐnei ikan  kai anagkaÐa sunj kh
¸ste na eÐnai ènac metrikìc q¸roc (X, d) pl rhc. EpÐshc, na diatup¸sete èna je¸rhma tou maj matoc,
tou opoÐou h apìdeixh qrhsimopoieÐ to je¸rhma tou Cantor.

(b) Na d¸sete paradeÐgmata (1) enìc metrikoÔ q¸rou (X, d) kai miac fjÐnousac akoloujÐac (Fn)n∈N
mh ken¸n kleist¸n uposunìlwn tou X ¸ste lim

n→∞
diam(Fn) = 0 kai

⋂
{Fn : n ∈ N} = ∅, (2) enìc

pl rouc metrikoÔ q¸rou (Y, ρ) kai miac fjÐnousac akoloujÐac (Gn)n∈N mh ken¸n uposunìlwn tou Y
¸ste lim

n→∞
diam(Gn) = 0 kai

⋂
{Gn : n ∈ N} = ∅.

JEMA 3. 'Estw X = Rn kai d(x, y) = max{|xk − yk| : 1 ≤ k ≤ n}. Na apodeÐxete ìti (X, d) eÐnai
pl rhc metrikìc q¸roc.

JEMA 4. Na apodeÐxete ìti den up�rqei suneq c sun�rthsh f : R → R tètoia ¸ste f(Q) ⊆ R \ Q
kai f(R \Q) ⊆ Q.

JEMA 5. (a) 'Estw A sumpagèc uposÔnolo enìc metrikoÔ q¸rou (X, d). Na apodeÐxete ìti to
par�gwgo sÔnolo A′ tou A eÐnai sumpagèc.

(b) 'Estw f mia sun�rthsh apì èna metrikì q¸ro X se ènan metrikì q¸ro Y . Na apodeÐxete ìti an o
periorismìc f |A eÐnai suneq c epÐ tou A gia ìla ta sumpag  uposÔnola A tou X, tìte h f eÐnai suneq c
epÐ tou X.

Bajmoc Kaje Jematoc = 2 Monadec | Arista = 10 Monadec
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