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JEMA 1. a) [1M] Na exet�sete an h sun�rthsh f(x) = x · sin(x) eÐnai omoiìmorfa suneq c
epÐ tou R. En suneqeÐa, na diatup¸sete parathr seic kai sumper�smata pou prokÔptoun apì to
apotèlesm� sac.

b) [1M] 'Estw f mia sun�rthsh tètoia ¸ste h antÐstrofh sun�rthsh f−1 thc f , up�rqei, kai
eÐnai suneq c epÐ tou pedÐou orismoÔ thc. An h f eÐnai omoiìmorfa suneq c (epÐ tou pedÐou orismoÔ
thc), mporoÔme na sumper�noume ìti h f−1 eÐnai epÐshc omoiìmorfa suneq c? Na dikaiolog sete
thn ap�nths  sac.

JEMA 2. [2M] 'Estw fn(x) =
nx

1 + n2x2
, x ∈ R, n ∈ N.

(i) DeÐxte ìti h (fn)n∈N sugklÐnei shmeiak� epÐ tou R.

(ii) An a > 0, sugklÐnei h (fn)n∈N omoiìmorfa epÐ tou [a,+∞)? An a = 0?

JEMA 3. [2M] Na apodeiqjeÐ ìti h seir� sunart sewn
∞∑
n=1

(−1)n x2 + n

n2
:

(i) SugklÐnei omoiìmorfa epÐ opoioud pote diast matoc [a, b], a < b.

(ii) Den sugklÐnei apìluta gia kamÐa tim  tou x.

JEMA 4. [2M] a) Na brejeÐ mia anap�rastash thc sun�rthshc

f(x) =
1

(1 + 2x)2

se dunamoseir� se kat�llhlo di�sthma (a, b).
b) 'Estw

∑∞
n=0 anx

n mia dunamoseir� me aktÐna sÔgklishc R kai èstw [a, b] ⊆ (−R,R).
Na exet�sete an h sun�rthsh f(x) =

∑∞
n=0 anx

n, x ∈ [a, b], eÐnai omoiìmorfa suneq c. Na
apodeÐxete k�je isqurismì sac.

JEMA 5. [2M] a) 'Estw f(x) = x3+x2−x+1, x ∈ [−2, 2]. Na brejoÔn (an up�rqoun) dÔo
aÔxousec sunart seic g, h : [−2, 2] → R tètoiec ¸ste f(x) = (g − h)(x), ∀x ∈ [−2, 2]. EpÐshc,

na exet�sete an up�rqei to olokl rwma
∫ 2

−2 fdf , kai an up�rqei, na to upologÐsete.

b) Na exet�sete an up�rqei to olokl rwma
∫ 5

1
ln(
√
1 + x2)d(x2), kai an up�rqei, na to upo-

logÐsete.

ARISTA = DEKA (10) MONADES.

KALH EPITUQIA.


