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1. (2m) Exet�ste an oi parak�tw prot�seic eÐnai alhjeÐc   yeudeÐc (aitiolog ste
pl rwc thn ap�nths  sac).

(a) An h akoloujÐa (an) sugklÐnei sto 0, tìte h seir�
∞∑

n=1
an sugklÐnei (se pragmatikì

arijmì).

(b) 'Estw f : [a, b]→ R. An h f eÐnai oloklhr¸simh, tìte eÐnai suneq c.

2. (1m) ApodeÐxte ìti, an a, b ∈ R, h exÐswsh x4+ax+b = 0 èqei to polÔ dÔo pragmatikèc
rÐzec.

3. (1.5m) (a) ApodeÐxte ìti h sun�rthsh f : [0, π
2 ]→ R me f(x) = sin x− 2x

π eÐnai koÐlh.
(b) ApodeÐxte ìti gia k�je x ∈ [0, π

2 ] isqÔei sinx ≥ 2x
π .

4. (1.5m) Exet�ste (me aitiolìghsh) an sugklÐnoun   apoklÐnoun oi seirèc

∞∑
n=1

cos n

n!
kai

∞∑
n=1

(
1
n
− 1

n2

)
.

5. (1.5m) 'Estw f, g : [a, b] → R suneqeÐc sunart seic me
∫ b
a f(x)dx =

∫ b
a g(x)dx.

ApodeÐxte ìti up�rqei xo ∈ [a, b] ¸ste f(xo) = g(xo).

6. (1.5m) (a) ApodeÐxte ìti h sun�rthsh log : (0,+∞)→ R eÐnai gnhsÐwc aÔxousa.
(b) ApodeÐxte ìti gia k�je x > 0 isqÔei x

1+x < log(1 + x) < x.

7. (1.5m) (a) UpologÐste to aìristo olokl rwma∫
x + 3

x2 + 2x + 5
dx

(b) BreÐte to polu¸numo Taylor Tn,f,0 t�xhc n me kèntro 0 gia th sun�rthsh f me
f(x) = ex − x3 kai apodeÐxte ìti lim

n→∞
Tn,f,0(x) = f(x) gia k�je x ∈ R.

8. (1.5m) 'Estw f : (0,+∞)→ R me

f(x) =
∫ x

0

1
1 + t2

dt +
∫ 1

x

0

1
1 + t2

dt.

ApodeÐxte ìti h f eÐnai stajer .

MporeÐte na gr�yete ìsa jèmata jèlete. 'Opoioc sugkentr¸sei sunolik  bajmologÐa
p�nw apì 10, bajmologeÐtai me 10. Shmei¸ste touc arijmoÔc twn jem�twn pou apant sate
(b�zontac se kÔklo ton antÐstoiqo arijmì). MazÐ me to graptì sac na paradÐdete kai ta
jèmata.

Kal  epituqÐa!


