
Apeirostikìc Logismìc II

Exet�seic 24 SeptembrÐou 2002

1. 'Estw f : R → R treÐc forèc paragwgÐsimh. Upojètoume ìti f(1) = f(0) = f ′(0) =
f ′′(0) = 0. ApodeÐxte ìti up�rqei x ∈ (0, 1) ¸ste f ′′′(x) = 0.

2. An mia kurt  sun�rthsh f : I → R (ìpou I di�sthma tou R) èqei topikì el�qisto sto
shmeÐo c ∈ I, na apodeiqjeÐ ìti to c eÐnai shmeÐo olikoÔ elaqÐstou thc f .

3. 'Estw an ∈ R, no ∈ N kai 0 < a < 1. An n
√
|an| ≤ a gia k�je n ≥ no, apodeÐxte ìti h

seir�
∞∑

n=1

an sugklÐnei apolÔtwc kai ìti

∣∣∣∣∣
∞∑

n=no+1

an

∣∣∣∣∣ ≤ ano+1

1− a
.

4. (a) Exet�ste wc proc th sÔgklish thn seir�
∞∑

n=1

(−1)n

n
. Na diatup¸sete pl rwc ìpoio

krit rio qrhsimopoi sete.

(b) Exet�ste wc proc th sÔgklish tic seirèc
∑∞

n=1
2n

n!
kai

∑∞
n=1

2n

n2 .

5. Na upologisjoÔn ta oloklhr¸mata:∫
x + 3

x2 + 2x + 5
dx kai

∫ π/2

0

sin x

sin x + cos x
dx.

6. 'Estw f : [a, b] → R fragmènh, kai f suneq c sto [a, b]\{ξ} (ìpou a ≤ ξ ≤ b). ApodeÐxte

ìti up�rqei to olokl rwma
∫ b

a
f(x)dx.

7. JewroÔme th sun�rthsh f(x) =


sin 1

x
, x 6= 0

5, x = 0
. Na apodeiqjeÐ ìti h f eÐnai

oloklhr¸simh sto [−2, 2] kai na upologisjeÐ to olokl rwma
∫ 2

−2
f(x)dx.

8. 'Estw f : [0, 1] → R h sun�rthsh me f(x) =


x2, x ∈ Q

0, x /∈ Q
ApodeÐxte ìti h f den

eÐnai Riemann oloklhr¸simh.

9. ApodeÐxte ìti limn→∞
(

1
n+1

+ 1
n+2

+ . . . + 1
2n

)
= log 2.

10. ApodeÐxte ìti limn→∞
∫ 2π

0
sin(nx)
x2+n2 dx = 0.

11. ApodeÐxte ìti h sun�rthsh f : (0, +∞) → R me f(x) =
∫ x

0
dt

1+t2
+

∫ 1/x

0
dt

1+t2
eÐnai stajer 

[kai m�lista Ðsh me π/2].

Na grafoÔn 9 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!


