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1. BreÐte tic aktÐnec sÔgklishc twn dunamoseir¸n

(i)
∑

2n xn

(ii)
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2−n xn

(iii)
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nxn

(iv)
∑

1
nn xn

Ap�nthsh

(i) 1/2
(ii) 2

(iii) 1
(iv) ∞

2. BreÐte tic aktÐnec kai to di�sthma sÔgklishc twn dunamoseir¸n

(i)
∑∞

n=1
1

(n+1)(n+2) xn

(ii)
∑∞

n=1
(x+1)n

√
n

Ap�nthsh
a)H aktÐna sÔgklishc eÐnai R = 1, kai to di�sthma sÔgklishc x ∈ [−1, 1]
b)To di�sthma sÔgklishc x ∈ [−2, 0)

3. 'Estw an mia akoloujÐa jetik¸n arijm¸n kai èstw lim an+1
an

= A > 0. DeÐxte ìti lim(an)
1
n = A. Ti mac

lèei autì sqetik� me tic dunamoseirèc?
Ap�nthsh Gia dedomèno ε > 0 èstw n0 tètoio ¸ste A − ε ≤ an+1

an
≤ A + ε an n ≥ n0. MporoÔme na

gr�youme

an = a1

n0−1∏

k=1

ak+1

ak

n∏

k=n0

ak+1

ak

Up�rqoun stajerèc C1(ε), C2(ε) tètoiec ¸ste

C1(ε) (A− ε)n−n0 ≤ an ≤ C2(ε) (A + ε)n−n0

An C
′
1(ε) = C1(ε) (A− ε)−n0 , C

′
2(ε) = C2(ε) (A + ε)−n0 tìte

C
′
1(ε)

1/n (A− ε) ≤ a1/n
n ≤ C

′
2(ε)

1/n (A + ε)
(1)

Up�rqei N ≥ n0 tètoio ¸ste gia n ≥ N na èqoume

C
′
1(ε)

1/n = 1 + δ1(n), | δ1(n) |≤ ε

A− ε
,

C
′
2(ε)

1/n = 1 + δ2(n), | δ2(n) |≤ ε

A + ε
,

1



'Ara

A− ε + δ1(n)(A− ε) ≤ a1/n
n ≤ A + ε + δ2(n)(A + ε)

�ra

| a1/n
n −A |≤ 2ε

4. DeÐxte ìti

1 + x +
x2

2
+ · · ·+ xn

n!
≤ ex

gia k�je x ≥ 0.
EpÐshc

e−x ≤ 1− x +
x2

2
− x3

3!
+

x4

4!

gia k�je x ≥ 0.
Ap�nthsh QrhsimopoieÐste thn seir� Taylor kai ton tÔpo tou upoloÐpou.
Sto (b) er¸thma, jètw ìpou q to -q kai to upìloipo eÐnai arnhtikì.

5. Na brejeÐ me thn bo jeia twn dunamoseir¸n to orismèno olokl rwma
∫ 1

0
e−x2

dx me akrÐbeia 4 dekadik¸n
yhfÐwn.
Ap�nthsh
ex = 1 + x + x2

2 + . . . epomènwc e−x2
= 1 + (−x2) + x4

2 − x6

3! + . . ..
'Ara

∫ 1

0
e−x2

dx =
∫ 1

0
(1 + (−x2) + x4

2 − x6

3! + . . .)dx, kai gia 6 ìrouc h ap�nthsh eÐnai 0.74673, en¸ gia 7
ìrouc eÐnai 0.74684 pou eÐnai akrib c me 4 dekadik� yhfÐa.
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