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JEMA 1. (a) Na apodeÐxete gia k�je n ∈ N kai gia k�je k ∈ N me k ≤ n isqÔei ìti(
n
k

)
∈ N.

(b) Na apodeÐxete ìti o arijmìc
√
2 +
√
3 eÐnai �rrhtoc.

(g) Na brejoÔn (an up�rqoun) ta max, min, sup, inf tou sunìlou X = { 1
2n
+ 1

3m
: n,m ∈ N}.

JEMA 2. (a) Na brejeÐ (an up�rqei) to ìrio thc akoloujÐac (an)n∈N h opoÐa orÐzetai ana-
dromik� wc ex c: a1 =

√
6 kai gia k�je n ∈ N, an+1 =

√
6 + an .

(b) Na apodeÐxete ìti h akoloujÐa xn = 1
n+1

+ 1
n+2

+ . . . + 1
2n
, n ∈ N, eÐnai gn sia aÔxousa

kai sugklÐnousa.

JEMA 3. (a) Na apodeiqjeÐ ìti h exÐswsh 4ax3 + 3bx2 + 2cx = a + b + c èqei toul�qiston
mia rÐza sto (0, 1).

(b) 'Estw f : R → R mia sun�rthsh h opoÐa eÐnai suneq c epÐ tou R kai èstw ìti f(ρ) = 0
gia k�je ρ ∈ Q. Na apodeÐxete ìti f(x) = 0 gia k�je x ∈ R.

JEMA 4. (a) 'Estw f(x) = x2 an x ∈ Q kai f(x) = 0 an x ∈ R − Q. 'Estw g(x) = sin x,
x ∈ R. Na apodeiqjeÐ ìti lim

x→0

f(x)
g(x)

= 0.

(b) Na apodeiqjeÐ ìti gia k�je x ∈ R, 1
2
x2 + cosx ≥ 1.

JEMA 5. (a) 'Estw f(x) = cosx, x ∈ [0, π]. Na apodeÐxete ìti orÐzetai h antÐstrofh
sun�rthsh f−1 thc f epÐ tou [−1, 1] kai ìti eÐnai paragwgÐsimh epÐ tou (−1, 1). EpÐshc, na breÐte
thn par�gwgo thc f−1 epÐ tou (−1, 1).

(b) Na apodeiqjeÐ ìti gia k�je x ∈ [0, π
2
], sinx ≥ 2x

π
.

Bajmoc kaje jematoc = 2

Arista = 10
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