
Probl mata gia to diagwnismì epilog c gia ton IMC 2010

1. 'Estw akoloujÐa (an)n≥1 mh arnhtik¸n pragmatik¸n arijm¸n pou ikanopoieÐ

1

n

n∑
k=1

ak ≥
2n∑

k=n+1

ak

gia k�je n ≥ 1. Na deiqjeÐ ìti
∞∑
n=1

an ≤ 2ea1.

2. 'Estw polu¸numo P ∈ R[x] tètoio ¸ste to P (x2010) na gr�fetai wc ginìmeno poluwnÔmwn me
jetikoÔc suntelestèc. Na deiqjeÐ ìti kai to P gr�fetai wc ginìmeno poluwnÔmwn me jetikoÔc
suntelestèc.

3. 'Estw f : R → R suneq c ¸ste
∫
I
f(x) dx = 0 gia k�je di�sthma I me m koc 1  

√
2. Na

deiqjeÐ ìti f ≡ 0.

4. 'Estw A = (ai,j) ∈ Rn×n summetrikìc pÐnakac me

ai,i = 1,
n∑

j=1

|ai,j| ≤ 2

gia k�je i = 1, 2, . . . , n. Na deiqjeÐ ìti:
(a) Gia k�je idiotim  λ tou A isqÔei |λ− 1| ≤ 1.
(b) 0 ≤ det(A) ≤ 1.

5. 'Estw f1 : [0, 1]→ (0,∞) suneq c sun�rthsh. OrÐzoume anadromik�

fn+1(x) := 2

∫ x

0

√
fn(t) dt

gia k�je n ≥ 1 kai x ∈ [0, 1]. Na deiqjeÐ ìti fn(x)→ x2 omoiìmorfa sto [0, 1] kaj¸c n→∞.

H di�rkeia thc exètashc eÐnai 3 ¸rec. KALH EPITUQIA!
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