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JEMA 1o:

(a) 'Estw A ⊆ R arijm simo sÔnolo. DeÐxte me qr sh mìno tou orismoÔ ìti to
A den eÐnai sunektikì sÔnolo.

(b) 'Estw Ω = R2 − {(x, 0) : x ≥ 0}. DeÐxte ìti to sÔnolo Ω eÐnai tìpoc.

JEMA 2o:
(a) 'Estw (X, d) metrikìc q¸roc kai (xn), (yn) akoloujÐec sto X ¸ste xn → x

kai yn → y. DeÐxte ìti to K = {xn, yn, x, y : n ∈ N} eÐnai sumpagèc uposÔnolo tou
X.

(b) 'Estw k to teleutaÐo yhfÐo tou arijmoÔ mhtr¸ou (A.M.) sac kai

A = {k +
1
n

: n ∈ N}.

BreÐte anoiktì k�lumma tou A qwrÐc peperasmèno upok�lumma.

JEMA 3o:
(a)'Estw K ⊆ Rn kleistì kai fragmèno sÔnolo kai f : K → R suneq c

sun�rthsh. DeÐxte ìti up�rqoun x, y ∈ K ¸ste diam(f(K)) = |f(x)− f(y)|.
(b) 'Estw fn(x) = x2 − x

n + 1
n2 otan 0 ≤ x ≤ 1

2n kai fn(x) = 0 pantoÔ alloÔ
sto R. Exet�ste wc proc thn omoiìmorfh sÔgklish thn seir�

∑∞
n=1 fn(x), x ∈ R.

JEMA 4o:'Estw k to teleutaÐo yhfÐo tou arijmoÔ mhtr¸ou (A.M.) sac.
(a) Na brejeÐ to di�sthma sÔgklishc thc dunamoseir�c

∑∞
n=1 n(2x + k)n.

(b) Na anaptuqjeÐ se dunamoseir� se kat�llhlo di�sthma h sun�rthsh

f(x) =
x3

x2 − α
, α = max{1, k}.

JEMA 5o:
(a) 'Estw h seir� sunart sewn

∑∞
n=1

1
n!x . Na exetasteÐ wc proc thn omoiìmorfh

sÔgklish sta diast mata (i) A = (1
2 ,+∞), (ii) B = (0,+∞).

(b) 'Estw Y = {f ∈ C([0, 1]) :
∫ 1
0 f(t)dt ≤ 1}. DeÐxte ìti o Y eÐnai kleistì

uposÔnolo tou q¸rou C([0, 1]) twn suneq¸n sunart sewn me pedÐo orismoÔ to [0, 1]
wc proc thn nìrma ‖f‖∞ = sup{|f(t)| : 0 ≤ t ≤ 1}.

Kal  epituqÐa
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