
Apeirostikìc Logismìc I � 27 FebrouarÐou 2009

Jèma 1 (1.5 mon.) (a) Na brejoÔn, an up�rqoun, ta max, min, sup kai inf tou sunìlou

A =
{

1 +
1

n2 + 1
: n = 1, 2, . . .

}
∪ [2, 5].

Aitiolog ste thn ap�nths  sac.

(b) 'Estw ∅ 6= B ⊆ (0,+∞) me thn ex c idiìthta: gia k�je x ∈ B up�rqei y ∈ B ¸ste y < x
2 .

DeÐxte ìti inf(B) = 0.

Jèma 2 (2.5 mon.) (a) UpologÐste ta ìria twn parak�tw akolouji¸n:

αn =
√

n2 + 2n− n, βn =
n3

2n
, γn =

sun(n10)√
n

.

(b) DeÐxte ìti (n!)2 ≥ nn gia k�je n = 1, 2, . . .. Sth sunèqeia, deÐxte ìti

lim
n→∞

n
√

n! = +∞.

Jèma 3 (1 mon.) An (an) eÐnai mia akoloujÐa jetik¸n pragmatik¸n arijm¸n, deÐxte ìti

an → 0 an kai mìno an
1
an
→ +∞.

Jèma 4 (1.5 mon.) (a) Diatup¸ste kai apodeÐxte thn arq  thc metafor�c gia th sunèqeia
sun�rthshc se èna shmeÐo tou pedÐou orismoÔ thc.

(b) 'Estw f, g : R → R suneqeÐc sunart seic. DeÐxte ìti: an f(x) = g(x) gia k�je x ∈ Q, tìte
f(y) = g(y) gia k�je y ∈ R.

Jèma 5 (1 mon.) 'Estw f : [0, 1]→ [0, 3] sun�rthsh suneq c kai epÐ. DeÐxte ìti up�rqei ξ ∈ [0, 1]
¸ste

f(ξ) = ξ2 + 1.

Jèma 6 (1.5 mon.) 'Estw f : [0,+∞)→ R suneq c sun�rthsh. Upojètoume ìti

f(0) = 0 kai lim
x→+∞

f(x) = 1.

DeÐxte ìti h f paÐrnei el�qisth tim : up�rqei x0 ∈ [0,+∞) ¸ste f(x0) ≤ f(x) gia k�je x ∈
[0,+∞).

EÐnai swstì ìti k�je sun�rthsh me tic parap�nw idiìthtec paÐrnei mègisth tim ?

Jèma 7 (2 mon.) (a) UpologÐste ta ìria

lim
x→0

sinx

x
, lim

x→+∞

sinx

x
, lim

x→+∞

x3

ex
.

(b) DÐnetai h sun�rthsh f : R → R me f(y) =
{

e−1/y an y > 0
0 an y ≤ 0

. Exet�ste an h f eÐnai

paragwgÐsimh sto R. An nai, exet�ste an h f ′ : R → R eÐnai suneq c.

Jèma 8 (2 mon.) (a) 'Estw f : R → R sun�rthsh me f(0) = f ′(0) = 0. DeÐxte ìti

lim
n→∞

n!
3n

f

(
3n

n!

)
= 0.

(b) 'Estw g : [a, b] → R suneq c, dÔo forèc paragwgÐsimh sto (a, b). An g(a) = g(b) = 5 kai
g′′(x) 6= 0 gia k�je x ∈ (a, b), deÐxte ìti: eÐte {g(x) < 5 gia k�je x ∈ (a, b)}   {g(x) > 5 gia k�je
x ∈ (a, b)}.

Kal  EpituqÐa!


