
LOGISMOS I, Tmhma b+g, Qeim. exam. 2011

Ask seic, Fulladio 9

1. Deixete oti an n ∈ N kai x ≥ 0 tote

ex ≥ 1 + x+
1

2!
x2 +

1

3!
x3 + · · · 1

n!
xn.

2. Deixete oti sin(x) ≥ 2
πx gia 0 ≤ x ≤ π

4 .

3. Deixete oti h exiswsh
sin(cos(x)) = x

eqei akribwc mia lush sto diasthma [0, π2 ].

4. Breite to sunolo sugklishc kaje dunamoseirac

(a)

∞∑
n=1

log(n)

n
xn, (b)

∞∑
n=1

log(n)(x−2)n, (c)

∞∑
n=1

2n

nn
xn, (d)

∞∑
n=0

n+ 1

n
xn, (e)

∞∑
n=0

√
n

2n
(x+1)n, (f)

∞∑
n=0

n4(x−2)n.

5. Breite thn aktina sugklishc kaje dunamoseirac

(a) 1 + 3x+
x2

22
+ 33x3 +

x4

24
+ 35x5 +

x6

26
+ · · · , (b)

∞∑
n=0

(3 + cos(n))xn, (c)

∞∑
n=1

anx
n,

opou sthn teleutaia an = n! an n artioc kai an = 1
n! an n perittoc.

6. Breite thn aktina sugklishc thc dunamoseirac
∑∞

n=1 anx
n se kaje mia apo tic parakatw periptwseic

(1) An 2 ≤ an ≤ 3 gia kaje n ∈ N.
(2) An n ≤ an ≤ n2 gia kaje n ∈ N

(3) An an =

{
1
n2 , n artioc
1
2n , n perittoc,

(4) An an =


1
n2 , n = 3k,
1
2n , n = 3k + 1

22n, n = 3k + 2
me k ∈ Z.

7. Breite ola ta x gia ta opoia h seira sugklinei

(a)

∞∑
n=0

(
x+ 1

x− 1

)n

, (b)

∞∑
n=0

1

4n
(x+ 1)n

x− 1
, (c)

∞∑
n=0

(
x

|x|+ 1

)n

, (d)

∞∑
n=1

n

xn

8. Deixete oti oi seirec

(a)

∞∑
n=1

1

n2
sin(enx), (b)

∞∑
n=1

1

n
sin(

x

n
)

sugklinoun gia kaje x ∈ R.

Shmeiwsh: Oi seirec stic askhseic 7,8 den einai dunamoseirec.
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