
Apeirostikìc Logismìc II
Exet�seic 4 IoulÐou 2003

1. An h seir�
∞∑

n=1

an sugklÐnei apolÔtwc, exet�ste an sugklÐnoun oi seirèc
∞∑

n=1

an kai
∞∑

n=1

a2
n.

EpÐshc an h seir�
∞∑

n=1

a2
n sugklÐnei, exet�ste an sugklÐnoun oi seirèc

∞∑
n=1

an kai
∞∑

n=1

|an|.

2. Exet�ste an sugklÐnoun oi seirèc
∞∑

n=1

(−1)n

n2n
,

∞∑
n=1

(
1

n
− 1

n2

)
,

∞∑
n=1

(
1 +

1

n

)−n2

.

3. (i) 'Estw f : [a, b] → R suneq c kai mh arnhtik  sun�rthsh kai ξ ∈ [a, b] me f(ξ) 6= 0.

ApodeÐxte ìti
∫ b

a

f(t)dt 6= 0.

(ii) An f : [a, b] → R suneq c, mh stajer  kai
∫ b

a

f(t)dt = 0, apodeÐxte ìti up�rqoun x1, x2 ∈ [a, b]

me f(x1)f(x2) < 0.

4. Exet�ste an eÐnai oloklhr¸simh h sun�rthsh f : [0, 1] → R me f(x) =





√
x , x /∈ Q

0 , x ∈ Q
5. Na upologisjeÐ to ìrio limx→0

1
x4

∫ x2

0
et hmt dt.

6. 'Estw f : (a, b) → R kurt  sun�rthsh pou lamb�nei topikì el�qisto sto shmeÐo xo ∈ (a, b).
ApodeÐxte ìti h f sto xo lamb�nei olikì el�qisto.

7. Na orÐsete th sun�rthsh y = log x (x > 0) mèsw oloklhr¸matoc kai na apodeÐxete ìti
isqÔoun:

(a) log(st) = log s + log t ∀s, t > 0

(b) 1− 1

x
≤ log x ≤ x− 1 ∀x > 0.

8. (i) UpologÐste to polu¸numo Taylor bajmoÔ n sto shmeÐo 0 twn sunart sewn

f(x) = ex kai g(x) = x2ex, x ∈ R.

(ii) BreÐte n ∈ N ¸ste g(n)(0) = 156.
9. UpologÐste ta oloklhr¸mata

(a)

∫
1

1 + hmx + sun x
dx (b)

∫
xex

(1 + x)2
dx.

10. BreÐte ikan  kai anagkaÐa sunj kh gia touc arijmoÔc a, b, c > 0 ¸ste h seir�
∞∑

n=1

na

(
hm

1

nb

)(
sun

1

nc

)

na sugklÐnei (se pragmatikì arijmì).

Na grafoÔn 8 jèmata.
Shmei¸ste sthn pr¸th selÐda tou graptoÔ sac touc arijmoÔc twn jem�twn pou apant sate
(b�zontac se kÔklo ton antÐstoiqo arijmì).
MazÐ me to graptì sac na paradÐdete kai ta jèmata.

Kal  epituqÐa!


