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JEMA 1. (a) Na apodeÐxete ìti an h seir� arijm¸n
∞∑
n=1

an sugklÐnei, tìte lim
n→∞

an = 0. Me kat�llhlo

antipar�deigma na deÐxete ìti to antÐstrofo den isqÔei en gènei.

(b) Na brejeÐ to di�sthma sÔgklishc thc dunamoseir�c
∞∑
n=1

(1 + 1
2 + · · ·+ 1

n)xn.

(g) Na d¸sete ton orismì thc enall�ssousac seir�c kai na diatup¸sete to krit rio Leibniz gia
enall�ssousec seirèc.

JEMA 2. (A) Na exetastoÔn wc proc thn sÔgklish oi seirèc: (a)
∞∑
n=2

1
lnn , (b)

∞∑
n=1

1
n2−n+1

, (g)
∞∑
n=1

an

ìpou an = n
2n an n perittìc kai an = 1

2n an n �rtioc, (d)
∞∑
n=1

(−1)n( n
√
n − 1), (e)

∞∑
n=1

√
anbn, dojèntoc

ìti (an)n∈N kai (bn)n∈N eÐnai dÔo akoloujÐec jetik¸n arijm¸n tètoiec ¸ste oi seirèc
∞∑
n=1

an kai
∞∑
n=1

bn

sugklÐnoun.

(B) Na apodeiqjeÐ ìti 0.3̄ = 1
3 .

(G) IsqÔei ìti opoiad pote anadi�taxh sugklÐnousac seir�c eÐnai sugklÐnousa seir�?

JEMA 3. (a) Qrhsimopoi¸ntac to Je¸rhma Mèshc Tim c tou OloklhrwtikoÔ LogismoÔ, na apodeÐxete

ìti an f : [0, 1]→ R eÐnai mia sun�rthsh suneq c epÐ tou [0, 1], tìte lim
n→∞

∫ 1
0 xnf(x) dx = 0.

(b) 'Estw f(x) =


x
√
x cos 1

x , an x > 0

0, an x = 0

. IsqÔei ìti f(x) =
∫ x
0 f ′(z)dz gia k�je x > 0?

(g) 'Estw a > 0 kai èstw f : [−a, a] → R mia suneq c kai peritt  sun�rthsh. Na apodeÐxete ìti∫ a
−a f(x)dx = 0.

JEMA 4. Na upologistoÔn ta parak�tw aìrista oloklhr¸mata∫
1

x3 + 3x2 + 3x + 2
dx,

∫
1

3 sin2 x + 5 cos2 x
dx.

JEMA 5. (a) Me kat�llhlo par�deigma na deÐxete ìti genik� den isqÔei ìti
∫ +∞
−∞ f(x)dx = lim

t→+∞

∫ t
−t f(x)dx.

(b) Na melethjoÔn wc proc thn sÔgklish ta genikeumèna oloklhr¸mata:
∫ 1
0

1
1−x2 dx,

∫ 1
−1

1√
|x|

dx,∫ +∞
0 e−αxx dx, ìpou a > 0.

Bajmoc kaje jematoc = 2

Arista = 10
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