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JEMA 1. (a) JewroÔme to sÔnolo A = {
n∑

k=1

1

2k
: n ∈ N}. Na brejoÔn (an up�rqoun) ta inf(A),

min(A), sup(A), max(A).

(b) DeÐxte ìti o arijmìc
√
2 +
√
3 +
√
5 eÐnai �rrhtoc.

(g) Gia k�je x ∈ R orÐzoume Dx = {q ∈ Q : q < x}. DeÐxte ìti ∀x, y ∈ R, x = y an kai mìno an
Dx = Dy.

JEMA 2. (a) Na apodeÐxete ìti h akoloujÐa an = 1 +
1

ln 2
+

1

ln 3
+ · · ·+ 1

lnn
, n ∈ N me n ≥ 2, den

eÐnai akoloujÐa Cauchy.

(b) Jètoume a1 = 1 kai gia k�je n ∈ N, an+1 =
√
1 + an. DeÐxte ìti h akoloujÐa (an)n∈N sugklÐnei

ston arijmì 1+
√
5

2 .

(g) 'Estw (an)n∈N mia akoloujÐa pragmatik¸n arijm¸n me lim
n→∞

an = 10, kai èstw E = {n ∈ N :

an > 10.004}. Na exet�sete an ta sÔnola E kai N− E eÐnai peperasmèna.

JEMA 3. (a) Na exet�sete gia poi� x0 ∈ R up�rqei to ìrio lim
x→x0

[x] (ìpou [x] eÐnai to akèraio mèroc

tou x). Gia k�je x0 ∈ R gia to opoÐo up�rqei to parap�nw ìrio, na apodeÐxete ìti lim
x→x0

[x] = [x0].

(b) 'Estw f(x) =

{
x, an x rhtìc

0, an x �rrhtoc
. Na brejoÔn ìla ta shmeÐa sta opoÐa h f eÐnai suneq c.

EpÐshc, se k�je shmeÐo sto opoÐo h f eÐnai asuneq c na prosdioristeÐ to eÐdoc thc asunèqeiac.

(g) 'Estw f, g : [a, b]→ R dÔo sunart seic oi opoÐec eÐnai suneqeÐc epÐ tou [a, b], kai èstw G = {x ∈
[a, b] : f(x) = g(x)}. Upojètoume ìti (xn)n∈N eÐnai mia akoloujÐa shmeÐwn tou G h opoÐa sugklÐnei ston
pragmatikì arijmì z. DeÐxte ìti z ∈ G.

JEMA 4. (a) Na diatup¸sete to je¸rhma tou Darboux kai to genikeumèno je¸rhma mèshc tim c tou
Cauchy.

(b) Na upologÐsete (an up�rqei) to ìrio lim
x→0+

(sinx)x.

(g) 'Estw a > 0, b > 0 me ax + bx ≥ 2 gia k�je x ∈ R. DeÐxte ìti ab = 1.

JEMA 5. Na apodeÐxete ìti h exÐswsh x2 − cosx = 0 èqei akrib¸c dÔo lÔseic. Qrhsimopoi¸ntac to

je¸rhma tou Taylor deÐxte ìti oi lÔseic autèc eÐnai kat� prosèggish oi ±
√

2
3 . Ektim ste ta sf�lmata

stic parap�nw proseggÐseic twn dÔo lÔsewn thc exÐswshc x2 − cosx = 0.

Bajmoc kaje jematoc = 2 Monadec

Arista = 10 Monadec
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