
Apeirostikìc Logismìc I

Exet�seic 7 SeptembrÐou 2004

1. (a) Up�rqei el�qistoc (gnhsÐwc) jetikìc arijmìc?
(b) MporeÐte na breÐte dÔo pragmatikoÔc arijmoÔc ¸ste metaxÔ touc na mhn up�rqei kanènac
�lloc pragmatikìc arijmìc?
(g) MetaxÔ twn arijm¸n 2

5
kai 3

5
up�rqei �lloc rhtìc arijmìc?

AitiologeÐste thn ap�nths  sac. (1m)

2. 'Estw A ⊆ (−∞, 0) kai B ⊆ (0, +∞). An gia k�je ε > 0 up�rqei a ∈ A kai b ∈ B ¸ste
b− a < ε, deÐxte ìti sup A = inf B. (1.5m)

3. Na upologisjoÔn, an up�rqoun, ta ìria twn akolouji¸n:

3n + 2

2n + 3
, n
√

5n + 1,
n2

n!
.

(1.5m)

4. 'Estw (an) akoloujÐa pragmatik¸n arijm¸n kai a ∈ R. Exet�ste an ta akìlouja eÐnai
isodÔnama:
(i) lim

n→∞
an = a.

(ii) Gia k�je ε > 0 up�rqei no ∈ N ¸ste gia k�je n ≥ no na isqÔei |an − a| < ε.
(iii) Up�rqei no ∈ N ¸ste gia k�je n ≥ no na isqÔei |an − a| < ε gia k�je ε > 0.

AitiologeÐste thn ap�nths  sac. (1m)

5. 'Estw (an) akoloujÐa pragmatik¸n arijm¸n.
(i) An dÔo upakoloujÐec thc (an) sugklÐnoun se diaforetik� ìria, mporeÐ h (an) na sugklÐnei?
(ii) An dÔo upakoloujÐec thc (an) sugklÐnoun sto Ðdio ìrio, eÐnai al jeia ìti h (an) sugklÐnei?
(iii) An an+2 = an gia k�je n ∈ N kai h (an) sugklÐnei, deÐxte ìti tìte eÐnai stajer .
AitiologeÐste thn ap�nths  sac. (1.5m)

6. 'Estw f : (0, +∞) → R me f(x) = 5
√

x. Qrhsimopoi¸ntac ton (ε, δ)-orismì, apodeÐxte
ìti h f eÐnai suneq c sto shmeÐo xo = 1. (1m)

7. 'Estw f : R → R suneq c sun�rthsh me f( m
2n ) = 0 gia k�je m ∈ Z kai n ∈ N. ApodeÐxte

ìti f = 0. (1.5m)

8. 'Estw f : [a, b] → R suneq c sun�rthsh ¸ste f(x) 6= 0 gia k�je x ∈ [a, b]. DeÐxte ìti
f(s)f(t) > 0 gia k�je s, t ∈ [a, b]. (1m)

9. 'Estw f, g : R → R sunart seic me f fragmènh. An to ìrio lim
x→0

g(x) up�rqei kai eÐnai 0,

na brejeÐ, an up�rqei, to ìrio lim
x→0

g(x)f(x). (1m)

10. 'Estw f : R → R h sun�rthsh me f(x) =

{
x2 sin 1

x
+ 2x x 6= 0

0 x = 0
Exet�ste an up�rqei h f ′(0). (1m)

Shmei¸ste sthn pr¸th selÐda tou graptoÔ sac
(a) to tm ma sto opoÐo an kete
(b) touc arijmoÔc twn jem�twn pou apant sate (b�zontac se kÔklo ton antÐstoiqo arijmì).
MazÐ me to graptì sac na paradÐdete kai ta jèmata.

Kal  epituqÐa!


