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Prìblhma 1. Na exet�sete an oi parak�tw akoloujÐec sugklÐnoun kai an nai na upologÐsete ta ìri�

touc.
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Dedomènou ìti 4−n → 0 kai n
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)n → 0 ìtan n→∞, dn → 0.
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IsqÔei ìti
(
1 + 1
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)2n → e. (Prìkeitai gia upakoloujÐa thc
(
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n

)n
.) Sunep¸c, afoÔ h sun�r-

thsh f(x) =
√

(x) eÐnai suneq c, en →
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Prokeimènou na deÐxoume ìti h akoloujÐa {fn} sugklÐnei kai na upologÐsoume to ìriì thc mporoÔme
na exet�soume ton fusikì log�rijmo. log fn = log 5

n . EÐnai profanèc ìti limn→∞
log 5
n = 0 kai

epomènwc, lìgw thc sunèqeiac thc ekjetik c sun�rthshc, 5
√
n = elog 5/n → e0 = 1 ìtan n→∞.

Mia diaforetik  prosèggish eÐnai h akìloujh. Parathr¸ ìti gia k�je n ∈ N fn > 1 kai epomènwc
fn − 1 > 0. Apì to diwnumikì je¸rhma

5 = (1 + (fn − 1))n = 1 + n(fn − 1) +
n(n− 1)

2
(fn − 1)2 + · · ·+ (fn − 1)n ≥ n(fn − 1).

H teleutaÐa anisìthta ofeÐletai sto gegonìc ìti ìloi oi ìroi pou parel fjhsan eÐnai jetikoÐ. Epo-
mènwc, gia k�je n,

0 < fn − 1 <
5

n

kai apì to je¸rhma tou egkibwtismoÔ prokÔptei ìti fn − 1→ 0   isodÔnama fn → 1.
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Me ton Ðdio trìpo antimetwpÐzoume kai thn akoloujÐa gn: IsqÔei ìti gn > 1 gia n ≥ 2 (afoÔ, an
eÐqame 0 ≤ gn ≤ 1 tìte ja Ðsque gnn = n ≤ 1 pou eÐnai �topo).

n = (1 + gn − 1)n = 1 + n(gn − 1) +
n(n− 1

2
(gn − 1)2 + · · ·+ (gn − 1)n ≥ n(n− 1)

2
(gn − 1)2.

H anisìthta ofeÐletai sto gegonìc ìti oi ìroi pou paraleÐpontai eÐnai jetikoÐ. ParathreÐste ìti ed¸
krat same diaforetikì ìro tou diwnumikoÔ anaptÔgmatoc. IsqÔei epomènwc ìti

2
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kai sunep¸c
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Af nontac to n na teÐnei sto �peiro sthn parap�nw sqèsh kai qrhsimopoi¸ntac to je¸rhma tou
egkibwtismoÔ, dedomènou ìti

√
2/(n− 2)→ 0, blèpoume ìti gn → 1.

Prìblhma 2. Na deÐxete ìti oi parak�tw seirèc sugklÐnoun kai na upologÐsete ta ìri� touc
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Pollaplasi�zontac to dexÐ kai to aristerì mèloc thc sqèshc me x èqw
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AfoÔ |x| < 1 isqÔei ìti |x|n → 0 kai n|x|n → 0 ìtan n→∞. Sunep¸c
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Met� tic apaloifèc,
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