
Apeirostikìc Logismìc I
Exet�seic 24 FebrouarÐou 2004

1. (i) 'Estw X 6= ∅ fragmèno uposÔnolo tou R kai a ∈ R èna �nw fr�gma tou X.
ApodeÐxte pl rwc ìti

a = sup X an kai mìnon an gia k�je ε > 0 up�rqei x ∈ X ¸ste a− ε < x.
(ii) 'Estw ∅ 6= A ⊆ B ⊆ R me B �nw fragmèno. ApodeÐxte ìti an gia k�je b ∈ B up�rqei

a ∈ A me a ≥ b tìte sup A = sup B. (1,5m)

2. (i) Exet�ste wc proc th sÔgklish thn akoloujÐa
6n

an
gia tic mh mhdenikèc timèc tou a.

(ii) Exet�ste wc proc th sÔgklish tic akoloujÐec (1,5m)

8.5n + 2n

4.5n − 2n
,

n
√

n2 + 7.

3. 'Estw A tuqaÐo uposÔnolo tou R, f : A → R sun�rthsh kai xo ∈ A.
An to ìrio thc f(x) kaj¸c x → xo up�rqei, eÐnai al jeia ìti h f eÐnai suneq c sto xo?
An h f eÐnai suneq c sto xo, eÐnai al jeia ìti up�rqei to ìrio thc f(x) kaj¸c x → xo?
[Pl rhc aitiolìghsh] (1m)
4. 'Estw (an) aÔxousa akoloujÐa pragmatik¸n arijm¸n
(i) EÐnai k�je upakoloujÐa thc (an) aÔxousa?
(ii) EÐnai h (an) p�nta mh fragmènh?
(iii) EÐnai h (an) p�nta sugklÐnousa?
[Pl rhc aitiolìghsh] (1,5m)
5. 'Estw f : [0, 1] → R suneq c sun�rthsh ¸ste f(x) �rrhtoc gia k�je x ∈ [0, 1]. An

f(0) =
√

2, na brejeÐ to f(1). (1,5m)
6. ApodeÐxte pl rwc ìti k�je pragmatikì polu¸numo bajmoÔ 2003 èqei pragmatik  rÐza.

(1m)

7. 'Estw f : R→ R me f(x) =





x2 , x /∈ Q

x3 , x ∈ Q
Exet�ste an up�rqei h par�gwgoc thc f sto shmeÐo 0 kai upologÐste thn, sthn perÐptwsh
pou up�rqei. (1,5m)

8. 'Estw f : R → R suneq c sun�rthsh kai xo ∈ R. An f(xo) > 0, apodeÐxte pl rwc
ìti up�rqoun a < b ¸ste f(x) > 0 gia k�je x ∈ (a, b). (1m)

9. 'Estw f : R→ R me f(x) =





x2 , x 6= 1

0 , x = 1

(i) Na brejeÐ, an up�rqei, to lim
x→1

f(x).
(ii) Exet�ste an up�rqei h par�gwgoc thc f sto shmeÐo 1. (1m)

Shmei¸ste sthn pr¸th selÐda tou graptoÔ sac touc arijmoÔc twn jem�twn pou apan-
t sate (b�zontac se kÔklo ton antÐstoiqo arijmì).
MazÐ me to graptì sac na paradÐdete kai ta jèmata. .

Kal  epituqÐa!


