
ANALUSH I

Telikì Diag¸nisma-Earinì Ex�mhno 2013

Di�rkeia 2.5 ¸rec. MporeÐte na fÔgete met� mÐa ¸ra.

Parakal¸ af ste ta jèmata kai to prìqeiro. Kal  epituqÐa!

(1) (2 mon�dec) 'Estw (xn) fjÐnousa akoloujÐa arijm¸n ¸ste limn→+∞ xn = 0.

(i) (JewrÐa) DeÐxte ìti h seir�
∑∞

n=1(−1)nxn sugklÐnei.

(ii) DeÐxte ìti up�rqei upoakoloujÐa (xkn) thc (xn) ¸ste
∑∞

n=1 xkn < +∞.

(2) (2 mon�dec) (i) 'Estw f : [−1, 1]→ R sun�rthsh me tÔpo

f(x) =

{
2−
√
1+x−

√
1−x

x2 x 6= 0,

c x = 0.

DeÐxte ìti up�rqei c 6= 0 ¸ste h f na eÐnai suneq c sto 0.

(ii) Exet�ste wc proc thn sÔgklish thn seir�
∑∞

n=1(2−
√

1 + 1/n−
√

1− 1/n).

(3) (2 mon�dec) (i) (JewrÐa) 'Estw f : [a, b]→ R suneq c. DeÐxte ìti h f eÐnai fragmènh.

(ii) 'Estw f : [0,+∞) → R suneq c ¸ste lim supx→+∞ f(x) < +∞. DeÐxte ìti h f eÐnai
fragmènh �nw.

(4) (2 mon�dec) (i) 'Estw P polu¸numo bajmoÔ n ≥ 1. Upojètoume ìti h exÐswsh P (x) = 0
èqei akrib¸c n diaforetikèc lÔseic. DeÐxte ìti h exÐswsh P ′(x) = 0 èqei akrib¸c n − 1
diaforetikèc lÔseic.

(ii) DeÐxte ìti h exÐswsh

1

x− 1
+

1

x− 2
+ · · ·+ 1

x− 2013
= 0

èqei akrib¸c 2012 diaforetikèc lÔseic.

(5) (2 mon�dec) (i) 'Estw c > 0 stajer� kai f : [1,+∞)→ R paragwgÐsimh sun�rthsh ¸ste
f ′(x) ≥ c gia k�je x ≥ 1. DeÐxte ìti limx→+∞ f(x) = +∞.

(ii) D¸ste par�deigma paragwgÐsimhc sun�rthshc f : [1,+∞)→ R ¸ste f ′(x) > 0 gia k�je
x ≥ 1 ìmwc limx→+∞ f(x) 6= +∞.

(6) (2 mon�dec) 'Estw p ≥ 1 pragmatikìc arijmìc. DeÐxte ìti gia k�je a, b ≥ 0 èqoume

(i) (a+ b)p ≥ ap + bp.

(ii) (a+ b)p ≤ 2p−1(ap + bp).


