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Jèma 1 (4,5 mon�dec)

a) UpologÐste th genn tria sun�rthsh thc akoloujÐac βr = 1
r
gia r > 0 kai β0 = 0.

(UpenjÔmish:
∫

1
x
dx = ln x)

b) An A(x) =
∑

r≥0 arx
r kai B(x) =

∑
r≥0 brx

r ¸ste bk =
∑k

r=0 ar tìte me th bo jeia
thc idiìthtac sunèlixhc gennhtri¸n sunart sewn na upologÐsete th genn tria B(x)
wc sun�rthsh thc A(x).
g) 'Estw h akoloujÐa αr = 1 + 1
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r
gia r > 0 kai α0 = 0. UpologÐste thn

genn tria sun�rthsh thc parap�nw akoloujÐac.

Jèma 2 (3,5 mon�dec)

Ta tetr�gwna skakièrac me diast�seic 2 × 4 b�fontai me �spro kai kìkkino qr¸ma.
Pìsoi mh isodÔnamoi qrwmatismoÐ thc skakièrac èqoun 3 kìkkina tetr�gwna kai 5
�spra tetr�gwna?
(JewroÔme ìti h skakièra mporeÐ na kineÐtai eleÔjera sto epÐpedo, dhlad  mporeÐ na
peristrèfetai sto epÐpedo pou orÐzei.)

Jèma 3 (2 mon�dec)

JewroÔme diakritèc sfaÐrec b1, . . . , bnµ+nα+nκ ìpou oi sfaÐrec b1, . . . , bnµ eÐnai maÔrec,
oi bnµ+1, . . . , bnµ+nα eÐnai �sprec kai oi bnµ+nα+1, . . . , bnµ+nα+nκ eÐnai kìkkinec. Upo-
jètoume ìti nκ < nα kai nκ < nβ. EpÐshc jewroÔme diakrit� keli� M, A kai K me
qwrhtikìthtec nµ, nα kai nκ antÐstoiqa. TopojetoÔme tic sfaÐrec sta keli�, qwrÐc
di�taxh sfair¸n entìc keli¸n. ApodeÐxte me apokleistik� sunduastik� epiqei-
r mata ìti to pl joc twn topojet sewn ¸ste to kelÐ M na mh l�bei maÔrh, to A na
mh l�bei �sprh kai to K na mh l�bei kìkkinh sfaÐra eÐnai

nκ∑
i=0

(
nκ

i

)(
nα

nµ − i

)(
nµ

nα − (nκ − i)

)
.

(JewroÔme qwrhtikìthtec nµ, nα, nκ ¸ste k�je kelÐ na mporeÐ na gemÐsei me sfaÐrec
epitrepìmenwn qrwm�twn.)
Upìdeixh: Jewr ste ìti arqik� oi kìkkinec sfaÐrec eÐnai topojethmènec sto koutÐ K,
oi �sprec sto A kai oi maÔrec sto M . Bg�lte tic kìkkinec apì to K kai moir�ste
tec sto A kai M . Sth sunèqeia bg�lte kai tic �sprec kai maÔrec apì ta arqik� touc
kouti� kai paragemÐste to M me �sprec ktl.

Kal  sac epituqÐa
Leutèrhc KuroÔshc

Alèxhc Kapìrhc kai Q�rhc EujumÐou


