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Majhmatik  An�lush

B. Bl�qou kai G. Eleujer�khc

Jèma 1o:

a) 'Estw A =
{

(−1)n + 2
n

: n ∈ N
}

uposÔnolo tou metrikoÔ q¸rou (R, | · |). Na apodeÐxete ìti

Ao = ∅.
b) Na deÐxete ìti to Q

√
2 eÐnai puknì sto R.

(2.0)
Jèma 2o:

'Estw f : (X, d) → (Y, ρ) omoiìmorfa suneq c. Na apodeÐxete ìti an {xn}n∈N akoloujÐa Cauchy
ston (X, d), tìte {f(xn)}n∈N akoloujÐa Cauchy ston (Y, ρ).

(2.0)
Jèma 3o:

'Estw akoloujÐa sunart sewn fn : [0, 1] → R, n = 1, 2, . . ., me tÔpo:

fn(x) =


n2x, 0 ≤ x ≤ 1

n

2n− n2x, 1
n ≤ x ≤ 2

n

0, 2
n ≤ x ≤ 1

, n = 1, 2, . . . .

a) Na upologÐstete to lim
n→∞

∫ 1

0
fn(x)dx.

b) Na apodeÐxete ìti h akoloujÐa sunart sewn den sugklÐnei omoiìmorfa.
(2.0)

Jèma 4o:

Na breÐte thn aktÐna sÔgklishc thc dunamoseir�c
∞∑

n=0

xn+1

n + 1
kai na upologÐsete to ìrio thc (dhlad 

se poia sun�rthsh sugklÐnei) (2.0)

Jèma 5o:

Na apodeÐxete ìti se k�je metrikì q¸ro (X, d), mia anoiqt  perioq  (anoiqt  mp�la) aktÐnac r > 0
èqei di�metro mikrìterh   kai Ðsh tou 2r. Sthn sunèqeia na d¸sete par�deigma anoiqt c perioq c
(anoiqt c mp�lac) me di�metro akrib¸c 2r kai par�deigma anoiqt c perioq c me di�metro 0.

(DieukrÐnish: Sta paradeÐgmata prèpei na prosdiorÐsete akrib¸c ton metrikì q¸ro ston opoÐo anafèr-
este kai na dikaiolog sete pl rwc giatÐ h di�metroc eÐnai h zhtoÔmenh.)

(2.0)
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