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1. (a) BreÐte to

lim
x→0

x− sinx

x3
.

(b) Exet�ste wc proc th sÔgklish tic seirèc
∞∑

n=1

ne−n,
∞∑

n=1

(
1
n
− sin

1
n

)
.

2. (a) 'Estw ϕ : R→ R suneq c sun�rthsh. UpologÐste thn par�gwgo thc sun�rthshc

F (x) =
∫ x

1
ϕ

(x

t

)
dt, x > 0.

(b) ApodeÐxte ìti

lim
n→∞

√
1 +

√
2 + · · ·+√

n

n
√

n
=

2
3
.

3. 'Estw f : [0, 1] → R fragmènh sun�rthsh, ¸ste gia k�je α me 0 < α < 1 h f eÐnai
oloklhr¸simh sto [α, 1]. ApodeÐxte ìti h f eÐnai oloklhr¸simh sto [0, 1].

4. 'Estw α, β ∈ R me α < β kai f : [α, β] → R suneq¸c diaforÐsimh sun�rthsh. An
P = {α = t0 < t1 < · · · < tn = β} eÐnai diamèrish tou [α, β], apodeÐxte ìti

n∑

i=1

|f(ti)− f(ti−1)| ≤
∫ β

α
|f ′(t)| dt.

5. (a) BreÐte dÔo kurtèc sunart seic f, g : R→ R, ¸ste h f na eÐnai omoiìmorfa suneq c
epÐ tou R kai h g ìqi.
(b) 'Estw f : R → R kurt  sun�rthsh. An h f eÐnai �nw fragmènh apodeÐxte ìti eÐnai
stajer .

6. ApodeÐxte ìti up�rqei monadik  suneq c sun�rthsh g : R→ R me thn idiìthta

g(x) = 1 +
∫ x

0
g(t) dt

gia k�je x ∈ R. BreÐte thn g.

7. UpologÐste ta oloklhr¸mata
∫

1
x +

√
1 + x2

dx ,

∫
log(efx)
hm2x

dx.

8. (a) BreÐte thn aktÐna sÔgklishc R thc dunamoseir�c
∞∑

n=1

xn

n . Me poi� gnwst  sun�rthsh

sto (−R, R) isoÔtai aut  h dunamoseir�? Ti sumbaÐnei gia x = R kai x = −R?

(b) D¸ste par�deigma dunamoseir�c
∞∑

n=1
αnxn me aktÐna sÔgklishc 10, pou na sugklÐnei

gia x = 10, all� ìqi gia x = −10.

Apant ste se ìla ta jèmata. Ta jèmata eÐnai bajmologik� isodÔnama. Kukl¸ste sthn
pr¸th selÐda tou graptoÔ sac ta jèmata pou apant sate.

Kal  EpituqÐa!


