
Apeirostikìc Logismìc II

Exet�seic 22 OktwbrÐou 2002

1. ExhgeÐste leptomer¸c giatÐ den isqÔei to sumpèrasma tou jewr matoc tou Rolle gia th
sun�rthsh f(x) = 1− |x− 1|, x ∈ [0, 2].

2. Gia to polu¸numo p(x) = Ax2 +Bx+C (A 6= 0) apodeÐxte ìti isqÔei: Gia k�je di�sthma

[a, b] (a < b) to shmeÐo ξ, gia to opoÐo isqÔei p(b)−p(a)
b−a

= p′(ξ), eÐnai to mèso tou diast matoc
[a, b].

3. ApodeÐxte ìti h sun�rthsh f(x) = log(1 + ex), x ∈ R, eÐnai kurt .

D¸ste par�deigma mi�c sun�rthshc g : R → R pou den eÐnai oÔte kurt  oÔte koÐlh sto R.

4. 'Estw f : [0, 1] → R diaforÐsimh sun�rthsh kai 0 < x1 < x2 < 1. An f(0) = 0, f(x1) = 0
kai f(x2) = x2, apodeÐxte ìti gia k�je a ∈ (0, 1) up�rqei b ∈ (0, 1) ¸ste f ′(b) = a.

5. 'Estw an 6= 0 gia k�je n ∈ N. Upojètoume ìti isqÔei lim
n→∞

|an+1|
|an|

= b < 1. ApodeÐxte ìti

h seir�
∞∑

n=1

an sugklÐnei apolÔtwc kai ìti up�rqei no ∈ N me

∣∣∣∣∣
∞∑

n=no+1
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∣∣∣∣∣ ≤ 1 + b

1− b
|ano |.

(Upìdeixh: JewreÐste ton arijmì 1+b
2
).

6. Exet�ste wc proc th sÔgklish tic seirèc

∞∑
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(
1

n3

)
,
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n=1

cos

(
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)
kai

1

33
(1 + 2)− 1

43
(1 + 2 + 3) +

1

53
(1 + 2 + 3 + 4) + . . .

7. UpologÐste ta oloklhr¸mata:∫
sin(log x)dx kai

∫
ex

√
1 + e2x

dx.

8. 'Estw f : [a, b] → R suneq c me f(x) ≥ 0 gia k�je x ∈ [a, b]. An f(xo) > 0 gia k�poio

xo ∈ [a, b], apodeÐxte ìti
∫ b

a
f > 0. Me èna par�deigma deÐxte ìti an h f den eÐnai suneq c to

sumpèrasma den isqÔei p�nta.

9. BreÐte fragmènh sun�rthsh f : [0, 1] → R ¸ste h |f | na eÐnai oloklhr¸simh kai gia k�je
diamèrish P tou [0, 1] na isqÔei

L(f,P) ≤ −1

2
<

1

2
≤ U(f,P).

EÐnai h f oloklhr¸simh?

Gr�yte okt¸ (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!


