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1. (a) 'Estw (an) akoloujÐa pragmatik¸n arijm¸n me an > 0 gia k�je n ∈ N. JewroÔme
to sÔnolo A = {an : n ∈ N}. An inf A = 0, deÐxte ìti up�rqei upakoloujÐa (akn) thc
(an) h opoÐa sugklÐnei sto 0.
(b) 'Estw (bn) akoloujÐa pragmatik¸n arijm¸n me lim inf bn = −5 kai lim sup bn = 10.
Exet�ste an sugklÐnei h akoloujÐa γn = bn

1+ln n .
(1.5m)

2. Gia kajemi� apì tic parak�tw seirèc, exet�ste an sugklÐnei   apoklÐnei:
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(1.5m)
3. (a) ApodeÐxte pl rwc ìti an h seir�

∑∞
k=1 |ak| sugklÐnei, tìte h seir�

∑∞
k=1 ak sugk-

lÐnei. IsqÔei to antÐstrofo?
(b) Exet�ste an oi parak�tw prot�seic eÐnai alhjeÐc   yeudeÐc:

(i) H (an) eÐnai akoloujÐa Cauchy an kai mìno an eÐnai fragmènh.
(ii) H (an) eÐnai akoloujÐa Cauchy an kai mìno an gia k�je ε > 0 up�rqei n0 = n0(ε) ∈

N ¸ste gia k�je n ≥ n0 na isqÔei |an − an0 | < ε.
(2m)

4. Exet�ste an oi parak�tw sunart seic eÐnai omoiìmorfa suneqeÐc:
(a) f : (0, 1) → R me f(x) =

√
x ln x.

(b) f : [0,+∞) → R me f(x) =
√

x.
(1.5m)

5. 'Estw a > 0 kai g : [−a, a] → R sun�rthsh ¸ste g(x) = ex + hm 1
x gia x 6= 0 kai

g(0) = 500. DeÐxte ìti h g eÐnai oloklhr¸simh sto [−a, a] kai upologÐste to
∫ a
−a g(x) dx.

(1.5m)

6. (a) 'Estw f : [a, b] → R oloklhr¸simh sun�rthsh kai èstw F : [a, b] → R h sun�rthsh
F (x) =

∫ x
a f(t) dt. DeÐxte ìti: an h f eÐnai suneq c sto x0 ∈ (a, b), tìte h F eÐnai

paragwgÐsimh sto x0 kai F ′(x0) = f(x0).
(b) OrÐzoume G : R→ R me G(x) =

∫ x
0 et sun(x− t) dt. BreÐte thn G′.

(1.5m)

7. UpologÐste ta akìlouja oloklhr¸mata:
∫

ex − 1
ex + 1

dx,

∫
exhmx dx,

∫
1

(x2 + 1)2
dx.

(2m)

8. Na breÐte to an�ptugma Taylor me kèntro to 0 twn sunart sewn 1
1−x ,

1
1−x2 kai 1

(1−x)2
.

Poièc eÐnai oi aktÐnec sÔgklishc twn dunamoseir¸n pou br kate?
(1.5m)

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

Kal  epituqÐa!


