
EISAGWGH STHN ANALUSH II

Telikì Diag¸nisma-Septèmbrhc 2011-Did�skwn:NÐkoc Frantzikin�khc

Di�rkeia treic ¸rec me kleistèc ìlec tic shmei¸seic.

(1) (2 Mon�dec) (i) EÐnai h sun�rthsh f(x) = sin( 1x) omoiìmorfa suneq c sto (0, 1)? Sto
(1,+∞)? Apant ste kai d¸ste apìdeixh.

(ii) EÐnai h sun�rthsh g(x) = x4

x2+1
omoiìmorfa suneq c sto (0, 1)? Sto (1,+∞)? Apant ste

kai d¸ste apìdeixh.

(2) (3 Mon�dec) (i) 'Estw f : [a, b] → R oloklhr¸simh sun�rthsh ¸ste f(r) = 0 gia k�je

r ∈ [a, b] ∩Q. DeÐxte ìti
∫ b
a f(x) dx = 0.

(ii) UpologÐste to ìrio

lim
n→∞

n∑
k=1

1

n+ k
.

(3) (2 Mon�dec) 'Estw (fn) akoloujÐa sunart sewn me tÔpo

fn(x) =
1

n
· e−n2x2

, x ∈ R.

(i) DeÐxte ìti fn → 0 omoiìmorfa sto R.
(ii) DeÐxte ìti f ′n → 0 omoiìmorfa sto [1,+∞).

(iii) SugklÐnei h akoloujÐa sunart sewn (f ′n) omoiìmorfa sto (0, 1)?

(4) (3 Mon�dec) (i) DeÐxte ìti gia k�je a > 0 h seir�
∞∑
n=1

e−nx

n

sugklÐnei omoiìmorfa sto [a,+∞).

(ii) DeÐxte ìti h sun�rthsh

f(x) =

∞∑
n=1

e−nx

n

eÐnai paragwgÐsimh sto (0,+∞) kai ìti f ′(x) = e−x/(e−x − 1).

(iii) DeÐxte ìti up�rqei stajer� c ¸ste f(x) = − ln(1− e−x) + c gia k�je x ∈ (0,+∞).
(+1 mon�da e�n deÐxete ìti c = 0).

(5) (2 Mon�dec) (i) BreÐte to di�sthma sÔgklishc thc dunamoseir�c
∞∑
n=1

xn

log n
.

(ii) BreÐte to an�ptugma Taylor thc sun�rthshc f(x) = ex
2
kai ekfr�ste to olokl rwma∫ 1

0 ex
2
dx wc seir�.

Kal  epituqÐa !!


