Koinì Metaptuqiakì Prìgramma

TWN TMHMATWN

Majhmatikÿn kai Efarmosmènwn Majhmatikÿn

Eisagwgikèc ExetĹseic thc 26hc IoulÐou 2002

Apeirostikìc Logismìc

1. BreÐte to ìrio thc akoloujÐac √ n + √ n − √ n. 2. H anadromikă akoloujÐa (a_n) orÐzetai apì tic sqèseic a_1 = 0, a_2 = 1 kai gia n ≥ 3, a_n = a_{n−1} + a_{n−2} 2 . ApodeÐxte ìti eÐnai sugklÐnousa kai èqei ìrio to 2/3.

Upìdeixh: H akoloujÐa qwrÐzetai se dÔo monìtonec upakoloujÐec.

3. ExetĹste an sugklÐnoun oi seirèc ∞∑ n=1 (n!)^2 (2n)! kai ∞∑ n=1 1 1 + x^n , x > 0. 4. UpĹrqei a tètoio ÿste h sunĹrthsh f(x) = { x +^{ln |x|}_x an x ≠ 0 a an x = 0

na eÐnai suneqăc sto 0? SqediĹste thn f(x).

5. ’Estw f : [0, 1] → R suneqăc. UpologÐste to ìrio lim_{n→∞}

∫_1 0 x^nf(x)dx .

6. An a > 0, apodeÐxte ìti

∫_1 0 ln(x + a)dx − ln a < 1 a .

7. UpologÐste to oloklărwma

∫_1 0 ∫_1 x e^{y2} dydx .

8. BreÐte to mègisto thc sunĹrthshc xy + yz + zx upì th dèsmeush x^2 + y^2 + z^2 = 1 .

9. ’Estw h kampÔlh tou R^2 pou orÐzetai apì th sqèsh x^2 − y^2 = (x − 2y)(x^2 + y^2).

BreÐte thn exÐswsh thc efaptomènhc sto shmeÐo (1, 0) thc kampÔlhc.

10. BiomhqanÐa qreiĹzetai gia th suskeuasÐa kĹpoiou proðìntoc thc qĹrtina koutiĹ kulindrikoÔ sqămatoc qwrhtikìthtoc 1 lÐtrou. KatĹ thn kataskeuă twn koutiÿn, oi kuklikèc bĹseic apokìptontai apì qĹrtinh lwrÐda, enÿ oi parĹpleurec epifĹneiec apì diaforetikă qĹrtinh lwrÐda. H qartobiomhqanÐa, pou efodiĹzei ton kataskeuastă twn koutiÿn me tic qĹrtinec lwrÐdec, mporeÐ na paradÿsei tic lwrÐdec me ìso akribÿc plĹtoc epijumeÐ o kataskeuastăc. Poiec prèpei na eÐnai oi diastĹseic tou koutioÔ (aktÐna bĹshc kai Ôyoc) gia na eÐnai ìso to dunatìn oikonomikìterh h kataskeuă?

Grammikă ’Algebra

1. ’Estw A =

1 2 0 3 −1 1 3 0 2 3 −1 5 kai B = 1 −1 2 . (aþ) BreÐte mia bĹsh gia ton qÿro lÔsewn tou omogenoÔc sustămatoc me pÐnaka suntelestÿn A. (bþ) BreÐte thn plărh lÔsh tou mh omogenoÔc sustămatoc me pÐnaka suntelestÿn A kai stălh stajerÿn ìrwn (dexiĹ mèlh twn exisÿsewn) B.

2. An A = 1 1 1 0 a b 5 2 3 , B = 1 2 3 , X = x_1 x_2 x_3

kai xèroume ìti to grammikì sÔsthma AX = B èqei dÔo toulĹqiston lÔseic, pìsec lÔseic èqei to omogenèc grammikì sÔsthma me pÐnaka suntelestÿn

C = 1 0 5 1 a 2 1 b 3 ?

3. (aþ) DiagwniopoieÐste ton pÐnaka

A = 1 −1 2 −1 1 −2 2 −2 4 .

(bþ) UpologÐste ton pÐnaka A^n gia opoiondăpote jetikì akèraio n.

4. ’Estw f : R^3 → R^2 , f(x, y, z) = (x − y, 2y − z) kai g : R^2 → R^4 , g(x, y) = (x + y, 3x − y, x, −2y). UpologÐste touc pÐnakec twn apeikonÐsewn autÿn, kajÿc kai ton pÐnaka thc sÔnjesăc touc h, qwrÐc na upologÐsete thn h. Poia eÐnai h diĹstash thc eikìnac thc h kai poia h diĹstash tou qÿrou twn dianusmĹtwn, ta opoÐa mèsw tou h apeikonÐzontai sto mhdenikì diĹnusma?

5. DeÐxte ìti oi sunartăseic sin x, sin 2x, sin 3x eÐnai grammikÿc anexĹrthtec pĹnw apì to R.

6. ’Estw A mh mhdenikìc tetragwnikìc pÐnakac, gia ton opoÐon upĹrqei akèraioc k ≥ 2 tètoioc ÿste A^k = O. ApodeÐxte ìti o A den eÐnai diagwniopoiăsimoc.

7. LÔste thn parakĹtw exÐswsh, dÐqwc na upologÐsete tic orÐzousec pou emfanÐzontai: | | | | | 1 1 1 1 1 0 1 0 1 1 3 7 1 x x^2 x^3

| | | | | + | | | | | 1 1 1 1 1 0 1 0 0 1 1 1 1 x x^2 x^3

| | | | | + | | | | | 1 1 1 1 0 −1 0 −1 1 2 4 8 1 x x^2 x^3

| | | | | = 0