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ASKHSH 1

DÐnetai h suneq c sun�rthsh f : (0,+∞)→ R me tic ex c idiìthtec:

• f(x) > 0 gia k�je x > 0 kai f(1) = 2.

• 2f
(
f(x)

)
= x2f(x), gia k�je x > 0.

• H sun�rthsh f
(
f(x)

)
èqei sto +∞ asÔmptwth thn eujeÐa y = x.

(i) Na breÐte to f(2).

(ii) Na apodeÐxete ìti h f eÐnai 1-1 sto (0,+∞).

(iii) Na lÔsete thn exÐswsh f
(
λ3
)
=
f
(
λ2
)

λ2
wc proc λ > 0.

(iv) Na lÔsete thn exÐswsh ef
2(α) + ln f(α) = ef(α) wc proc α > 0.

(v) Na deÐxete ìti up�rqei x0 ∈ (1, 2) ¸ste f(x0) = x0.

(vi) Na deÐxete ìti f(
√
2) =

√
2.

(vii) Na breÐte thn asÔmptwth thc Cf sto +∞.

(viii) An epiplèon h f eÐnai paragwgÐsimh sto (0,+∞) me suneq  par�gwgo sto
(0,+∞):

(a) Na deÐxete ìti up�rqei c ∈ (1, 2), ¸ste f ′(c) = −1.
(b) Na deÐxete ìti h f eÐnai gnhsÐwc fjÐnousa sto (0,+∞).

(g) Na deÐxete ìti f ′(1) = −2 kai f ′(2) = −1

2
.

(d) Na lÔsete thn anÐswsh f(m) < 4m−2 wc proc m > 0.

(e) Na deÐxete ìti up�rqoun x1, x2 ∈ (1, 2) me x1 < x2 ¸ste: f ′(x1)f ′(x2) =
1.

(st) Na deÐxete ìti

∫ 2

1
xf2(x)dx = 2

∫ 2

1
f(x)dx.

(z) An h f ′ eÐnai gnhsÐwc monìtonh sto (0,+∞), na deÐxete ìti f(x) +
2x ≥ 4 gia k�je x ∈ (0,+∞).
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ASKHSH 2

'Estw sun�rthsh f : [0,+∞]→ R paragwgÐsimh sto [0,+∞) me f(0) = 0 kai
thn idiìthta

2f(x) + f2(x) = 2

∫ x

0
e−f(t)dt, gia k�je x ≥ 0.

(i) Na deÐxete ìti 1 + f(x) 6= 0, h f eÐnai gnhsÐswc aÔxousa kai ìti f(x) > 0
gia k�je x > 0.

(ii) Na deÐxete ìti f(x)ef(x) = x gia k�je x ≥ 0.

(iii) Na deÐxete ìti 2f(x) > lnx gia k�je x > 0.

(iv) Na breÐte to lim
x→+∞

f(x) kaj¸c kai to sÔnolo tim¸n thc f .

(v) Na apodeÐxete ìti h eujeÐa me exÐswsh y = x eÐnai efaptomènh thc grafik c
par�stashc thc f sto 0.

(vi) Na deÐxete ìti h f strèfei ta koÐla k�tw kai epiplèon isqÔei f(x) ≤ x gia
k�je x ≥ 0.

(vii) AfoÔ exhg sete giatÐ h f eÐnai antistrèyimh, na breÐte ton tÔpo thc
f−1(x).

(viii) Na kataskeu�sete mÐa prìqeirh grafik  par�stash thc f .

(ix) Na upologÐsete tic timèc f(e) kai f
(
ee+1

)
.

(x) Na breÐte thn tim  tou ajroÐsmatoc

∫ e

0
f(t)dt+

∫ 1

0
f−1(t)dt.

(xi) Na upologÐsete to embadìn tou qwrÐou E(λ) pou perikleÐetai apì th grafi-
k  par�stash thc f , thn efaptomènh thc sto 0 kai thn eujeÐa x = λeλ > 0.

(xii) Na breÐte to ìrio lim
x→+∞

E(λ).

Typesetting : LATEX



Alèxandroc G. Sugkel�khc

ASKHSH 3

DÐnetai h paragwgÐsimh sun�rthsh f : R→ R me thn idiìthta f ′(0) = 1 kai

f ′(x) =
2

1 + ef(x)
, gia k�je x ∈ R.

(i) Na melet sete th monotonÐa thc f .

(ii) Na lÔsete thn exÐswsh f(x) = 0.

(iii) Na deÐxete ìti h f strèfei ta koÐla k�tw kai ìti sthn grafik  par�stash
thc f den up�rqoun trÐa suneujeiak� shmeÐa.

(iv) Na deÐxete ìti h y = x eÐnai efaptomènh thc f sto shmeÐo 0.

(v) Na deÐxete ìti f(x) ≤ x gia k�je x ∈ R.

(vi) Na deÐxete ìti f(x) + ef(x) = 2x+ 1 gia k�je x ∈ R.

(vii) Na deÐxete ìti f(x) < 2x+ 1 gia k�je x ∈ R.

(viii) Na breÐte to lim
x→−∞

f(x).

(ix) Na deÐxete ìti f(x) > ln(x+ 1) gia k�je x > −1.

(x) Na breÐte to lim
x→+∞

f(x).

(xi) Na breÐte to sÔnolo tim¸n thc f .

(xii) Na deÐxete ìti h f den èqei katakìrufec asumpt¸touc.

(xiii) Na breÐte thn asÔmptwth thc f sto −∞.

(xiv) Na deÐxete ìti h f den èqei pl�gia asÔmptwth sto +∞.

(xv) Na deÐxete ìti f
(e
2

)
= 1.

(xvi) Na upologÐsete to olokl rwma

∫ e
2

0
f(t)dt qrhsimopoi¸ntac thn summetrÐa

twn f, f−1.
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ASKHSH 4

Gia thn paragwgÐsimh (?) sun�rthsh f : R→ R isqÔei ìti

f(x) + ef(x) = x+ 1, gia k�je x ∈ R.

(i) Na deÐxete ìti ex ≥ x+ 1 gia k�je x ∈ R.

(ii) Na deÐxete ìti f(x) ≤ x

2
gia k�je x ∈ R kai lim

x→−∞
f(x) = −∞.

(iii) Na deÐxete ìti f(x) > ln

(
x+ 1

2

)
gia k�je x > −1 kai lim

x→+∞
f(x) = +∞.

(iv) Na deÐxete ìti h f eÐnai gnhsÐwc aÔxousa sto R.

(v) Na melet sete thn f wc proc ta koÐla.

(vi) Na breÐte to sÔnolo tim¸n thc f .

(vii) Na breÐte to f(0) kai thn exÐswsh thc efaptomènhc thc Cf sto shmeÐo thc
A (0, f(0)).

(viii) Na deÐxete ìti xf ′(x) ≤ f(x) gia k�je x ≥ 0.

(ix) Na breÐte thn pl�gia asÔmptwth thc Cf sto −∞.

(x) Na breÐte thn f−1 kai to f(e).

(xi) Na breÐte to lim
x→−∞

(
f(x+β)−f(x+α)

)
kai to lim

x→+∞

(
f(x+β)−f(x+α)

)
me α, β ∈ R kai α < β.

(xii) Na breÐte thn tim  tou oloklhr¸matoc

∫ e

0
f(x)dx.

(xiii) Na breÐte thn pl�gia asÔmptwth thc f−1 sto −∞.

(xiv) Na melet sete kai na parast sete grafik� thn f−1.

(xv) Na k�nete mÐa prìqeirh grafik  par�stash thc f .

(?)Sqìlio: MporeÐ na apodeiqjeÐ ìti h sun�rthsh f pou ikanopoieÐ th su-
narthsiak  sqèsh pou dÐnetai eÐnai suneq c kai paragwgÐsimh qwrÐc k�ti tètoio
na qrei�zetai na dojeÐ sthn ekf¸nhsh tou jèmatoc. Wstìso epeid  h apìdeixh
aut  xefeÔgei apì touc stìqouc thc paroÔsac �skhshc, h paragwgisimìthta
thc f dÐnetai wc dedomèno. Sqetik� mporeÐte na koit�xete tic selÐdec 71 èwc 73
sto sunhmmèno arqeÐo tou NÐkou Maurogi�nnh ston parak�tw sÔndesmo:

http://www.mathematica.gr/forum/viewtopic.php?p=29446
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