
05�02�2016

Majhmatik  An�lush

B. Bl�qou kai G. Eleujer�khc

JEMA 1o:
(a) DÐnetai to sÔnolo A = {(x, y) ∈ R2 : y−x ≥ 2}. Na brejoÔn h kleist  j kh

to eswterikì kai to sÔnoro tou A, ston metrikì q¸ro (R2, d) ìpou d h eukleÐdeia
metrik :

d((x, y), (z, ω)) =
√

(x− z)2 + (y − ω)2 = ‖(x− z, y − ω)‖2.

(b) 'Estw X sÔnolo efodiasmèno me thn diakrit  metrik . DeÐxte ìti h akoloujÐa
(xn)n stoiqeÐwn tou X sugklÐnei se shmeÐo tou an kai mono an eÐnai telik� stajer .

JEMA 2o:
(a) 'Estw (X, d) metrikìc q¸roc kai akoloujÐa (xn)n stoiqeÐwn tou pou sugk-

lÐnei se shmeÐo x ∈ X. DeÐxte ìti to sÔnolo {xn : n ∈ N} ∪ {x} eÐnai sumpagèc.
(b) Na brejoÔn ta sumpag  uposÔnola tou sunìlou A = { 1

n : n ∈ N} ∪ {0}
ston metrikì q¸ro (R, | · |).

JEMA 3o:
(a) DÐnetai h akoloujÐa sunart sewn fn(x) = 1

x+n2x
, x ∈ (0, 1]. DeÐxte ìti h

(fn) den sugklÐnei omoiìmorfa sto (0, 1] all� sugklÐnei omoiìmorfa sto [α, 1] gia
0 < α < 1.

(a) DÐnetai h dunamoseir�
∑∞

n=1 2n−2(x+1)n. Na brejeÐ to di�sthma sÔgklishc
thc kai na upologisteÐ to ìrio thc.

JEMA 4o:
'Estw (X, d) pl rhc metrikìc q¸roc kai Kn, n ∈ N akoloujÐa kleist¸n upo-

sunìlwn tou X ¸ste Kn+1 ⊆ Kn gia k�je n kai δ(Kn) → 0. DeÐxte ìti to sÔnolo
∩∞n=1Kn perièqei akrib¸c èna stoiqeÐo. (UpenjumÐzetai ìti δ(K) = diam(K) eÐnai
h di�metroc tou sunìlou K.)

Kal  epituqÐa
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