
Apeirostikìc Logismìc I (2008-09)

Endi�mesh Exètash � 10 IanouarÐou 2009

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

A =
{

(−1)n

2n
: n = 1, 2, . . .

}
∪ [5, 6].

Aitiolog ste tic apant seic sac.

(b) 'Estw a > 0 kai n ∈ N, n ≥ 1. DeÐxte ìti to sÔnolo A =
{
k ∈ N : k

n > a
}
eÐnai mh

kenì kai, katìpin, deÐxte ìti up�rqei m ∈ N ¸ste m−1
n ≤ a < m

n .
(1.5+1m)

2. UpologÐste ta ìria twn parak�tw akolouji¸n:

αn =
5n

n!
, βn = ( n

√
3− 1)n, γn =

sun(n2)
n

, δn = n2 −
√

n4 − n.

(2.5m)

3. (a) ApodeÐxte ìti k�je aÔxousa kai �nw fragmènh akoloujÐa (an) sugklÐnei se prag-
matikì arijmì.

(b) 'Estw (an) akoloujÐa pragmatik¸n arijm¸n me an → +∞. DeÐxte ìti h (an) eÐnai
k�tw fragmènh all� den eÐnai �nw fragmènh.

(1.3+1.2m)

4. (a) 'Estw (an) akoloujÐa pragmatik¸n arijm¸n me an → 1
2 . DeÐxte ìti [an] → 0 (me

[x] sumbolÐzoume to akèraio mèroc tou x).

(b) 'Estw 0 ≤ a ≤ 1. OrÐzoume mia akoloujÐa (an) me a1 = 0 kai

an+1 = an +
1
2
(a− a2

n), n = 1, 2, . . . .

DeÐxte ìti h (an) eÐnai aÔxousa kai lim
n→∞

an =
√

a. [Upìdeixh. MporeÐte, an jèlete, na

deÐxete pr¸ta me epagwg  ìti 0 ≤ an ≤
√

a gia k�je n = 1, 2, . . ..]
(1+1.5m)

5. (a) 'Estw X mh kenì uposÔnolo tou R, f : X → R sun�rthsh kai x0 ∈ X.

1. D¸ste ton ε− δ orismì thc sunèqeiac thc f sto x0 kai gr�yte austhr� ti shmaÐnei
h prìtash {h f den eÐnai suneq c sto x0} (thn �rnhsh tou orismoÔ).

2. DeÐxte ìti: an h f eÐnai asuneq c sto x0 tìte up�rqei akoloujÐa (xn) sto X ¸ste
xn → x0 kai f(xn) 6→ f(x0).

(b) D¸ste par�deigma sun�rthshc g : R → R ¸ste h |g| na eÐnai suneq c sto R en¸ h g
na eÐnai asuneq c se k�je x0 ∈ R. Aitiolog ste thn ap�nths  sac.

(2+1m)

Kal  epituqÐa!


