Panepistămio Krăthc ` Tmăma Majhmatikÿn Jèmata AnĹlushc: SeminĹrio ProblhmĹtwn MiqĹlhc KolountzĹkhc, StaÔroc Papadìpouloc ` Earinì exĹmhno 1999-2000

OMADA ASKHSEWN 7

1. ’Estw f : [0, a] → R mia suneqăc sunĹrthsh t.ÿ. f(x)f(a − x) = 1 gia kĹje x. Na upologisjeÐ to ∫_a 0 1 1 + f(x) dx.

2. UpĹrqoun x_1, x_2, x_3 ∈ R pou na eÐnai grammikÿc exarthmèna pĹnw apì to Q enÿ ta^1_{x1} ,^1_{x2} ,^1_{x3} na mhn eÐnai?

3. DÐnetai mia akoloujÐa a_n jetikÿn arijmÿn kai orÐzoume

b_n = ( a_1 + a_{n+1} a_n )_n . DeÐxte ìti lim sup_n!_{]infty} b_n ≥ e. 4. ’Estw z_1, . . . , z_n ∈ C .

a) DeÐxte ìti upĹrqei S ⊆ {1, 2, . . . , n} t.ÿ. | | | | ∑ j2S^{zj} | | | | ≥ 1 6 n∑ j=1 |z_j|.

b) DeÐxte thn parapĹnw anisìthta me^1_π sth jèsh tou^1_6 . 5. ’Estw f : R → R suneqăc t.ÿ. gia kĹje x ∈ R

lim_h!_{0+} f(x + 2h) − f(x + h) h = 0.

DeÐxte ìti h f eÐnai stajeră.

6. Na deiqteÐ ìti to monadiaÐo tetrĹgwno mporeÐ na kalufjeÐ apì opoiodăpote (peperasmèno ă Ĺpeiro) plăjoc apì tetrĹgwna pou to sunolikì touc embadì eÐnai megalÔtero tou 3. DeÐxte epÐshc ìti o 3 eÐnai o mikrìteroc arijmìc m’ aută thn idiìthta.

7. DÐnontai n diaforetikoÐ arijmoÐ a_1, . . . , a_n. ’Estw h sunĹrthsh f(x) = 1 x − a_1 + · · · + 1 x − a_n , (x ≠ a_i, ∀i). a) DeÐxte ìti gia y ≠ 0 h exÐswsh y = f(x) èqei n pragmatikèc rÐzec. Pìsec èqei gia y = 0? b) Ti morfă èqei to sÔnolo {x : f(x) > y} kai poio eÐnai to sunolikì tou măkoc gia y > 0? HrĹkleio, 18 Apr. 2000