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Di�rkeia 3 ¸rec. MporeÐte na fÔgete met� mÐa ¸ra.

(1) (2 Mon�dec) 'Estw (xn) akoloujÐa me tÔpo

xn = (−1)n +
1

n
.

(i) UpologÐste ta sup{xn, n ∈ N}, inf{xn, n ∈ N}, lim supn→∞ xn, lim infn→∞ xn.

(ii) EÐnai h akoloujÐa (xn) Cauchy?

(iii) Up�rqei upoakoloujÐa (xkn) thc (xn) tètoia ¸ste h seir�
∑∞

n=1 xkn na sugklÐnei?

(2) (2.5 Mon�dec) (i) 'Estw (xn) akoloujÐa tètoia h opoÐa orÐzetai anadromik� wc ex c: x1 = 1,
xn+1 = xn/n gia n ∈ N. Exet�ste an sugklÐnei h seir�

∑∞
n=1 2

nxn.

(ii) BreÐte tic timèc tou x ∈ R gia tic opoÐec sugklÐnei h seir�
∑∞

n=2
xn

n logn .

(3) (2 Mon�dec) (i) 'Estw f : R→ R suneq c kai f(x) ∈ Q gia k�je x ∈ R. DeÐxte ìti h f eÐnai
stajer .

(ii) 'Estw f : [a, b] → R suneq c. Upojètoume ìti gia k�je x ∈ [a, b] up�rqei y ∈ [a, b] tètoio
¸ste |f(y)| ≤ |f(x)|/2. DeÐxte ìti up�rqei z ∈ [a, b] tètoio ¸ste f(z) = 0.

(4) (2 Mon�dec) 'Estw f : R→ R paragwgÐsimh me |f ′(x)| ≤ 1 gia k�je x ∈ R.
(i) DeÐxte ìti |f(x)− f(y)| ≤ |x− y| gia k�je x, y ∈ R.
(ii) DeÐxte ìti h akoloujÐa (xn) me tÔpo xn = f(1/n) sugklÐnei.

(iii) Ean epiplèon f(0) = 0, deÐxte ìti h seir�
∑∞

n=1 f(1/n
2) sugklÐnei.

(5) (2.5 Mon�dec) (i) 'Estw f : R→ R paragwgÐsimh me

lim
x→+∞

f(x) = +∞, lim
x→+∞

f ′(x) = 2.

DeÐxte ìti

lim
x→+∞

f(x)

x
= 2.

(ii) 'Estw f : R→ R paragwgÐsimh me

lim
x→+∞

f(x) = +∞, lim
x→+∞

f ′(x)

f(x)
= 2.

DeÐxte ìti

lim
x→+∞

f(x)

x2012
= +∞.

Kal  epituqÐa !!


