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JEMA 1. (a) Na diatup¸sete thn Arq  thc Majhmatik c Epagwg c.
(b) Na apodeÐxete ìti gia k�je a, b ∈ R− {0} kai gia k�je n ∈ N isqÔei ìti

(a+ b)n =
n∑

k=0

(
n
k

)
an−k bk.

(g) Na brejoÔn, an up�rqoun, ta max, min, sup, inf tou sunìlou A = {x ∈ Q : (x−1)(x+
√
2) < 0}.

JEMA 2. (a) Na brejeÐ, an up�rqei, to ìrio thc akoloujÐac an =
wn

(1 + w)(1 + w2) . . . (1 + wn)
,

n ∈ N, ìpou w ènac jetikìc pragmatikìc arijmìc.
(b) 'Estw (an)n∈N mia akoloujÐa pragmatik¸n arijm¸n tètoia ¸ste an → 2. An A = {n ∈ N : an <

2.001}, tìte na exet�sete an ta sÔnola A kai N−A eÐnai peperasmèna.

JEMA 3. (a) Na apodeiqjeÐ ìti apì ìla ta orjog¸nia parallhlìgramma me stajer  diag¸nio d > 0,
to tetr�gwno èqei to mègisto embadìn.

(b) 'Estw f : (1,+∞) → R mia paragwgÐsimh sun�rthsh tètoia ¸ste |f ′(x)| ≤ 1
x ∀x > 1. Na

apodeÐxete ìti lim
x→+∞

[f(x+
√
x)− f(x)] = 0.

JEMA 4. (a) Na apodeÐxete ìti an o n eÐnai perittìc fusikìc arijmìc, tìte k�je exÐswsh xn +
an−1x

n−1 + · · ·+ a0 = 0 èqei toul�qiston mia rÐza.
(b) Upojètoume ìti h f eÐnai suneq c, ìti f(x) = 0 mìno gia x = a, kai ìti f(x) > 0 gia k�poio

x > a kaj¸c kai gia k�poio x < a. TÐ mporeÐte na peÐte gia to f(x) gia ìla ta x 6= a?

JEMA 5. (a) Na brejoÔn, an up�rqoun, ta ìria lim
x→+∞

x− sinx

x+ sinx
, lim
x→0+

(
1 + 1

x

)x
.

(b) Na exetasteÐ an h sun�rthsh f(x) =

{
x2 sin( 1x) an x 6= 0

0 an x = 0
èqei suneq  par�gwgo sto R.

(g) 'Estw g : [−1, 1] → R me g(x) = −
√
2 an x ∈ [−1, 0), g(0) = 0, kai g(x) = 4 an x ∈ (0, 1].

Up�rqei sun�rthsh f tètoia ¸ste f ′(x) = g(x) ∀x ∈ [−1, 1]? Na aitiolog sete thn ap�nths  sac.

(d) Na diatup¸sete to Je¸rhma tou Taylor kai na to qrhsimopoi sete gia na apodeÐxete ìti an x > 0,

1 + x
2 −

x2

8 ≤
√
1 + x ≤ 1 + x

2 .

Bajmoc kaje jematoc = 2

Arista = 10
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