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JEMA 1. (a) Qrhsimopoi¸ntac to je¸rhma kathgorÐac tou Baire, na d¸sete mia apìdeixh ìti to R
eÐnai uperarijm simo sÔnolo.

(b) Na apodeÐxete ìti o metrikìc q¸roc (R \Q, | · |) eÐnai q¸roc tou Baire.

JEMA 2. Na apodeÐxete ìti up�rqei mia suneq c sun�rthsh apì ton metrikì q¸ro (Q, | · |) epÐ tou
({0, 1}, ρδ), ìpou ρδ h diakrit  metrik  epÐ tou {0, 1}.

JEMA 3. (a) Ston q¸ro (l2, d2) jewroÔme to sÔnolo A = {an : n ∈ N}, ìpou gia n,m ∈ N,
an(m) = 1 an n = m kai an(m) = 0 an n 6= m. Na exet�sete an to sÔnolo A eÐnai sumpagèc.

(b) Na d¸sete èna par�deigma olik� fragmènou metrikoÔ q¸rou o opoÐoc den eÐnai sumpag c.

(g) 'Estw X = N∪ {
√
2}. OrÐzoume mia apeikìnish d : X ×X → R wc ex c: d(m,n) = |m−1−n−1|

kai d(n,
√
2) = d(

√
2, n) = n−1 gia ìla ta n,m ∈ N, kai d(

√
2,
√
2) = 0. Na apodeÐxete ìti h d eÐnai mia

metrik  epÐ tou X kai ìti o (X, d) eÐnai sumpag c.

JEMA 4. (a) Na d¸sete èna par�deigma upoq¸rou tou (R, | · |) tou opoÐou ìla ta anoikt� uposÔnola
eÐnai anoikt� sto R, all� den eÐnai ìla ta kleist� uposÔnol� tou kleist� sto R.

(b) 'Estw (X, ρ) ènac metrikìc q¸roc kai C mia arijm simh oikogèneia diaqwrÐsimwn upoq¸rwn tou
X. Na apodeÐxete ìti

⋃
C eÐnai diaqwrÐsimoc upìqwroc tou X.

JEMA 5. Na apodeÐxete ìti o dianusmatikìc q¸roc c0 epÐ tou R me thn nìrma || · ||∞ eÐnai q¸roc tou
Banach.

Bajmoc Kaje Jematoc = 2 Monadec | Arista = 10 Monadec
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