
Apeirostikìc Logismìc II - Ask seic 2.

'Opou stic parak�tw ask seic up�rqoun par�metroi, zhteÐtai ap�nthsh gia opoiad pote
tim  tic antÐstoiqhc paramètrou.

1. 'Estw (akn) upakoloujÐa mÐac akoloujÐac (an). An h
∑∞
n=1 an sugklÐnei, èpetai

aparaÐthta ìti kai h
∑∞
n=1 akn sugklÐnei ? AitiologeÐste pl rwc thn ap�nths  sac.

2. Na upologistoÔn ta ajroÐsmata twn seir¸n

∞∑
n=1

1

4n2 − 1
,

∞∑
n=2

3n+ 1

n3 − n
.

3. Na brejeÐ gia poia x ∈ R sugklÐnei h seir�
∑∞
n=1

1
1+xn

.

4. DeÐxte ìti an h seir�
∑∞
n=1 an sugklÐnei, tìte kai h

∑∞
n=1 a

2
n. IsqÔei to antÐstrofo?

5. Na exetastoÔn wc proc th sÔgklish oi parak�tw seirèc:

(i)
∞∑
n=1

an

n2
(ii)

∞∑
n=1

an

n

(iii)
∞∑
n=1

(n!)2

(2n)!
(iv)

∞∑
n=1

nkan

n!

(v)
∞∑
n=1

(
1− 1

n

)n2

(vi)
∞∑
n=1

1

nα+ β
n

(vii)
∞∑
n=1

1

pn − qn
(0 < q < p) (viii)

∞∑
n=1

1

np − nq
(0 < q < p)

(ix)
∞∑
n=1

n!

nn
(x)

∞∑
n=1

n3 + 2n

2n + n

6. 'Estw 0 < an < 1, n ∈ N. DeÐxte ìti h seir�
∑∞
n=1 an sugklÐnei an kai mìno an h∑∞

n=1
an

1−an sugklÐnei.

7. 'Estw an > 0, n ∈ N. ApodeÐxte ìti an h seir�
∑∞
n=1 an sugklÐnei tìte kai h∑∞

n=1 a
n
n+1
n sugklÐnei.

8. Na exetastoÔn wc proc th sÔgklish oi seirèc

∞∑
n=1

√
n2 + n+ 2n+ 1

3n2 + 1
,

∞∑
n=1

√
n+ 1−

√
n

nα

1



9. Na brejeÐ mÐa ikan  kai anagkaÐa sunj kh sthn akoloujÐa (an) ¸ste na sugklÐnei
h seir�

α1 − α1 + α2 − α2 + α3 − α3 + · · · .

10. 'Estw an ≥ 0, n ∈ N. Na deiqjeÐ ìti an h
∑∞
n=1 an sugklÐnei, tìte kai h

∑∞
n=1

√
an
n

sugklÐnei. IsqÔei to antÐstrofo?

11. 'Estw an = (1 + 1
n
)n

2
, n ∈ N. ApodeÐxte ìti up�rqei n0 ¸ste

∞∑
n+1

ak ≤
1

2n
, gia k�je n ≥ n0 .

12. Na exetastoÔn wc proc th sÔgklish oi seirèc

∞∑
n=1

( n
√
n− 1)n ,

∞∑
n=1

( n
√
n− 1) .

13. 'Estw (an) fjÐnousa akoloujÐa jetik¸n arijm¸n. Na deiqjeÐ ìti an
∑∞
n=1 an < +∞

tìte nan → 0.

14. 'Estw (an) h akoloujÐa pou orÐzetai apì th sqèsh

a2n−1 =
1

n
, a2n =

1

2n
.

Na exetasteÐ wc proc th sÔgklish h seir�
∑∞
n=1(−1)n+1an. Sqoli�ste to apotè-

lesma pou br kate.

15. 'Estw π amfimonos manth apeikìnish apì to N sto N kai an > 0, n ∈ N. Na deiqjeÐ
ìti h

∑∞
n=1 aπ(n) sugklÐnei an kai mìno an h

∑∞
n=1 an sugklÐnei, kai ìti sth perÐptwsh

aut  ta ajroÐsmata twn dÔo seir¸n eÐnai Ðsa. (H
∑∞
n=1 aπ(n) lègetai anadi�taxh thc∑∞

n=1 an.)

16. 'Estw
∑∞
n=1 an apoklÐnousa seir� mh-arnhtik¸n ìrwn. Na deiqjeÐ ìti

∞∑
n=1

an
(1 + a1)(1 + a2) . . . (1 + an)

= 1 .

17. 'Estw (an) tuqoÔsa akoloujÐa kai

βn =
a1 + 2a2 + · · ·+ nan

n(n+ 1)
, n ∈ N .

Na apodeiqjeÐ ìti an h
∑∞
n=1 an sugklÐnei tìte kai h

∑∞
n=1 bn sugklÐnei kai ìti ta

ajroÐsmata twn dÔo seir¸n eÐnai Ðsa.
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