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Di�rkeia 2.5 ¸rec. MporeÐte na fÔgete met� mÐa ¸ra. Epitrèpontai dÔo selÐdec me shmei¸seic.

(1) (2 Mon�dec) 'Estw (xn) akoloujÐa tètoia ¸ste limn→∞ xn = +∞. DeÐxte ìti

lim
n→∞

x1 + · · ·+ xn
n

= +∞.

IsqÔei to antÐstrofo?

(2) (2 Mon�dec) 'Estw (xn) akoloujÐa tètoia ¸ste xn ≥ 0, n ∈ N, kai
∑∞

n=1 xn <∞.

(i) DeÐxte ìti
∑∞

n=1 xn2 <∞.

(ii) DeÐxte ìti
∑∞

n=1 x
2
n <∞.

(3) (2 Mon�dec) 'Estw f, g : [0, 1]→ R suneqeÐc sunart seic.

(i) E�n f(x) ≤ g(x) gia k�je x ∈ Q ∩ [0, 1], deÐxte ìti f(x) ≤ g(x) gia k�je x ∈ [0, 1].

(ii) E�n f(x) 6= g(x) gia k�je x ∈ [0, 1], deÐxte ìti up�rqei ε > 0 ¸ste |f(x) − g(x)| ≥ ε gia
k�je x ∈ [0, 1].

(4) (2 Mon�dec) (i) 'Estw f : R→ R sun�rthsh me tÔpo

f(x) =

{
1−cosx

x2 x 6= 0,

c x = 0.

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

(ii) Exet�ste wc proc thn sÔgklish thn seir�
∞∑
n=1

(1− cos(1/n)).

(5) (2 Mon�dec) (i) DeÐxte ìti gia k�je x > 0 èqoume

1

x+ 1
≤ log(x+ 1)− log x ≤ 1

x
.

(ii) DeÐxte ìti gia k�je x, y ∈ (0, π) èqoume√
sinx sin y ≤ sin

(x+ y

2

)
.

(6) (2 Mon�dec) 'Estw f : R→ R paragwgÐsimh sun�rthsh ¸ste limx→+∞ f
′(x) = 1.

(i) DeÐxte ìti gia k�je c ∈ R èqoume limx→+∞(f(x+ c)− f(x)) = c.

(ii) DeÐxte ìti limx→+∞ f(x) = +∞.

(iii) DeÐxte ìti ìti gia k�je c ∈ R èqoume limx→+∞ f(x+ c)/f(x) = 1.

Kal  epituqÐa !!


