Enavoinnrikd @¢poro OEDE 2011 1

I AYKEIOY
E E OETIKH & TEXNOAOI'IKH KATEYOYNXH

()] H MAOHMATIKA

NTLIILNOGGLdO®

E A A A A O =
NOXILAIVIVUIZI

AITANTHXE

OEMA 1

A. BAéne oyoiikd PiAio cerida 194, 1o
B. BAéne tov optopd ot oerida 279

I. BAéne oelida 246 Tov oyoiucol Pif
Bewpnuartog Rolle.

A. 1.

+ 24 Ax + 1 -1,

24x + 247

Emelon oto xo = — ovoalet kapm, eivon f "'(—1) = 0:
f(-]) =0&-24+ 241 =021 =1

ii. Enetdq A =1 eivan [f(x) = 4x> + 12x?% |«
f7(x) >024x + 24 > 02x > -1
f7(x) 024 + 24 < 02x < -1
Emopévogn f eivon koikn oto ddotnua (—o, —1] kKo kupti| oto
[-1, +o0).
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B. O¢tovpe u = f(x). Ereon
lim f(x) = lim (4x3+ 12x%?) =0
x—>=3 x—>=3

elvat

lim —n,uf(x) = limM
s f(X) weo u

v. i. H {nrodpevn apyikn eivon n

F'(x) = (x* + 4x% + ¢)' = 4x3 + 12x* = f(x)

To onueio (0, 1) avnkel 6NV ypOQIK-ROPAGTOOT) T
F(0) = 1:
F( 1l =1

Enopévaog
T(X)\Rx\‘y+ 4x3 + 4| x

v2) 1
-

[TéA, pe x = 0 maipvovpe:
fmuo) + f(ow0) = 1=f0) + f(1) =1

ii) Oewpovue v cuvaptnon g: [0, 1] > R pe
gx) = f(x) + x-1, v kéOe xe [0, 1]
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e H g eivau cuveync, og dBpoicpa GUVEXDY CLUVOPTINGEWV" TNG f, KO TG
x— 1.

e Eivmg(0) = f(0)-1xug(l) = f(1

g(0) - g(») ~ = [f (

Al0KpivVOLLE TIC TEPUTTOGELS:

@D 1 — £(0), ondre
1P

1" agpinToon:
Av f(0)=1, t6te an6 (1) < g(0) = = 0. Hg 6a &1 pila
t0Xo=0nTt0%x0=1

2" wepintoon:

1 1

_5—1+§:0
(x)—\/fx+%20c>h(x)2h<§>

wtePkd onueio Tov mediov opioud g h.
Emopévac, epappdleton to Bedpnua tov Fermat, chppova pe 1o onoio

R () =o:

h’<§>z0@f’<§)—ﬁz0@f’<§):\/5

, , , R
H e&iowon mg epomropévig g f oto onpeio pe tetpmpévn — efvor
3\ (3 (2
y=I\7z) =1 \7) ¥ 3
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@y—%zx/f(x—?)@y:\/fx—%

ii) Eivan

JO+f() =1/
Kot

fMux) + f(oovx) = 1 f(ovvx)

AvtikaBioTovpe 6To Oplo Kot €0V %
- fQQ) = f(ovvx) 5 (1= f00)) — = f(nux))

l =
0 nux 20 npx
f(ux) = f(0)
= li 2
L/ S— (2)
Kavoope v avtikatdotooy .
li X) =nu0,/=
X—
t0 y teiver oto 0. /Ezct
o JCY) 7 1 (0)

li

)
I (=0, T

= (10 f () + (v f (ovvx) = 0
= oo+ £ (nx) —mpx  f (o) = 0

nu0 - f'(ouv0) = 0 f'(0) = 0.
a e 116 (2), (3) ko (4):
uvXx) lim f(mux) — £(0)

= £f(0)=0
x—0 nux x—0 nux 0

OEMA 4

A. Oewpovpe v cuvdptnon
gx) = e*-x-1, xelR
1 oToia EIvOl GLVEYNG KO TAPAYMYIGIUN LLE TAPAYDYO
g'x) = e*-1, xelR
Eivu g'x) >0se*-1>02e* >1x >0 ko
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gx) < 0sze’'-1<0ze*<1ex <0
Emopévoc n g, og cuveyng oto X = 0:
e  civar yyoeimg ebivovsa oto dtdotnpa (— oo, 0],
e  givar yyoimg avéovca 6to dtdotnua [0, +00)
dpa, £xer olkd erdyroto to g(0) = 0, omodTe
gx) =2 gl0)=e*-x-1 2= 06
Ao ™V Topamave amdoOelEn GLUTEPAIVOVE
gx) = g(0) <e
aAnBevet akpPiog dtav x=0, apov 1 BEon i I11G/GLVAPTNONG Elval
uovovn x =0.

B. o.i. Oftoupe u=x—xt, ondéte du= wt=0 eivor u = x Ko yio
t=1c¢ivauu=0. Tote:

1
xf ef=x0dt =
0
Térte yuo ke x< [0, 4

X
0

onote

apo
I f *
— = | efOgt, wwkdPex = 0
N !
ZOHQMVO PLE TV GYECT CVTI KO TNV OgVTEPT OO TIG SOGUEVES Elvar:
X X
f ef®Odt = f [f@&) +etldt+ f(@)—1 (1), ywkddex =0
0 0

Eneidn 1 f konm et etvon cuveyeic, O etvon cuveyeig

e nobdvieon e ko

e 10 dOpowoua f(t) + e,

EMOUEVOC 01 GLVOPTNGELG TOV opilovTon amd To OLOKANpO T
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fxef(”dt ) fx[f(t) + ef] dt
0 0

glvol TAPOYOYIGIUES IE

X ' X
<f ef(t)dt> e (f
0 0

’

)+et]dt> = f(x)+e*

’

ef(xz ) o

‘Eoto x; < x5.
e

LLE g TNV GLVO
oto dtotnua [0,

metag avEov
®G YVNGImG oW

| @), lim £(x))
¥ = f(x) +e* enedi £(x)=>0 Siver
> e* > f(x)>x

limx =+
X—+o0

elval
lim f(x)=+w

X—>+ o0
e T x=0nmihand mv e/ = f(x) +e* naipvovpe

e/ = £(0) + 1.
‘Etot, 1o f(0) eivon Adon g e€icwong e = x + 1. And 10 gpdnua A. 0
e€lowon avtr £yl povadiki Avon x = 0, Tov cuvendyetal, OTL

f(0)=0| (2)

Emopévagn f €xel cbvoro Tindv o didotnua
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| £, lim £(x)) = [0,+20)

Eoto y=f(x) pe x= 0. Ao mv e/ = f(x) + e* éyovpe:
eV=y+e* e =e¥—y

H tehevtaio eficwon €xer Aon ¢ mpog’ x>0, apov e” — y > 1.

Tore:

e =el—-—yox

ef(ln(ey_y)) —_ f(ln(ey J— y o € y) - ey J— y
H g og ywnoing adéovoa oo [0,
Apa:
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