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JEMA 1. Na d¸sete apìdeixh   antipar�deigma gia kajèna apì ta parak�tw:
(a) An h

∑∞
n=1 an sugklÐnei, tìte lim

n→∞
an = 0.

(b) An lim
n→∞

an = 0, tìte h
∑∞

n=1 an sugklÐnei.

(g) An lim
n→∞

an = 0, tìte h
∑∞

n=1 an apoklÐnei.

(d) An lim
n→∞

an = 0, tìte h
∑∞

n=1(−1)nan sugklÐnei.

(e) An lim
x→+∞

f(x) = L ∈ R \ {0}, tìte to g.o.
∫ +∞
a f(x)dx, a ∈ R, apoklÐnei.

(st) An h
∑∞

n=1 an sugklÐnei upì sunj kh, tìte oi seirèc
∑∞

n=1 a
+
n ,
∑∞

n=1 a
−
n twn jetik¸n kai

arnhtik¸n ìrwn, antÐstoiqa, thc seir�c, apoklÐnoun.

JEMA 2. (a) Na brejeÐ to embadìn tou fragmènou qwrÐou pou perikleÐetai apì tic grafikèc para-
st�seic twn sunart sewn f(x) = x3, g(x) =

√
x, x ≥ 0.

(b) Na upologisjeÐ to olokl rwma U(t) =
∫ t
1 (x − 2) lnx dx gia k�je t > 1. EpÐshc, na brejeÐ to

ìrio lim
t→+∞

U ′(t)

t ln t
.

JEMA 3. (a) Na exetasjeÐ wc proc thn apìluth sÔgklish h seir�
∑∞

n=1

sin(5n− 1)

3n

(
n+ 1

n

)n2

.

(b) Na diatupwjeÐ to krit rio sumpÔknwshc tou Cauchy. Me b�sh to krit rio autì, na melethjeÐ wc

proc th sÔgklish h seir�
∑∞

n=2

1

n(lnn)p
, p > 0.

(g) 'Estw 0 < a < 1 kai èstw h seir� a2 + a + a4 + a3 + · · · + a2n + a2n−1 + · · · . Na apodeiqjeÐ
ìti to krit rio rÐzac efarmìzetai all� den efarmìzetai to krit rio lìgou. Poiì eÐnai to �jroisma thc
parap�nw seir�c (an up�rqei) kai giatÐ?

(d) Na epilèxete mìno èna apì ta parak�tw:

(d1) Na ekfr�sete thn dekadik  par�stash 5, 23 wc lìgo dÔo akeraÐwn.

(d2) Na apodeÐxete ìti
1

2
≤
∑∞

n=1

1

n3
≤ 3

2
.

JEMA 4. (a) Na upologisjoÔn ta aìrista oloklhr¸mata
∫ x2

2x2 − 3x+ 1
dx,

∫ sinx

4 cos2 x− 1
dx,∫ ∫ 1

0 f(t)dt dx, ìpou f oloklhr¸simh sun�rthsh epÐ tou [0, 1].

(b) Qrhsimopoi¸ntac to je¸rhma mèshc tim c gia orismèna oloklhr¸mata, na brejeÐ h mèsh tim  thc
f(x) = 4 − x, x ∈ [0, 3]. EpÐshc, na brejeÐ se poiì shmeÐo tou pedÐou orismoÔ thc paÐrnei h f thn tim 
aut .

JEMA 5. (a) Epibebai¸sate ìti h f(x) = cos(x2), x ≥ 1, eÐnai èna antipar�deigma gia thn sunepagwg :
��
∫ +∞
1 f(x)dx <∞ ⇒ lim

x→+∞
f(x) = 0��.

(b) Na melethjoÔn wc proc thn sÔgklish ta genikeumèna oloklhr¸mata∫ π

0

1√
sinx

dx,

∫ 1

0

1

x lnx
dx.

Bajmoc kaje jematoc = 2

Arista = 10
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