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I. BAéne cerida 246 tov oyorikov PP
Bewpnuartog Rolle.
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OEMA 1 5;
. BAéne oyorikd PiAio cerida 194, To Bewpnua sv81duscw\&

B.

BAéne tov opiopd ot oerida 279 tov ©

f(x) = 4x3 + 12x?%| ko
f7(x) >024x + 24 > 02x > -1
f7(x) 024 + 24 < 02x < -1
evocm f eivan koidn oto ddotnua (—o, —1] ko Kvpti 6T0
[-1, +o0).

ii.
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B. O¢tovpe u = f(x). Ereon

lim f(x) = lim (4x3+ 12x%?) =0

x—>=3 x—>=3

elvat

X u
i ) e

s f(X) weo u
v. i. H {nrodpevn apyikn eivon n %7
F(x)=x*+ 4x3 + ¢, x€R

le ¢ otobepad, yiati yuo kdbe x € R
F'(x) = (x* + 4x? 4+ ¢)’ + 12x2

To onueio (0, 1) avkel otV ypa o T F, ométe
F(0) = 1:

F(0) c =
Enopévaog

F (o) = x4 4x3 K@e R
ii. Bpiokovue t1¢ pile @m}g
f(x) =0 4x3 2x>Z 0 24x2(¥+3)=0=x=0x = -3
To {nrodpuevo ep ovToL pE 1:0<72» npoua

0
-3
270 d100T elvar = (x+3)=0, apa
0
E=) f(x)dx
-3

To

—3) =1+ 26 =271pu

E :§O? =
OEMA 3
o. OGLL YEon X = % KOl TOUPVOLULE:

—2>+f<—2>: 1@2f<—'2>: 1o
2 2 2
V2) 1

>=§

A = 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 Eivar g(0) = F(0)- 1 xarg(1) = F(1) P 1-£(0), onodte
g0 - g =~=[fO-1" (@)

Al0KpivVOLLE TIC TEPUTTOGELS:

1" agpinToon:
Av f(0)=1,t6te a6 (1) < g(0) = 07 g(1) = 0. Hg 1pila
t0Xo=0nTt0%x0=1

2" wepintoon:
Av £(0) # 1, tote and v (1) &f

appoletan,

0, 1], €tol Ba
VILAPYEL, TOLVAQYLIGTOV, Eva X (0 r010, weTEG(xy) = 0.

pyeL X, €[0, 1

= x €ER

V2 1 01 1

— _—— —— —:0

2 2 2 2

<5 <:>f(x)—\/§x+%20<:>h(x)2h<§)

e Tox, elvaun ecmtepkd onpeio tov mediov opioud g h.
Emopgvag, spapudleton to Bedpnua tov Fermat, chppova pe 1o onoio
0:

h’<§>z0@f’<§)—ﬁz0@f’<§):\/5

OO TNG EPATTOUEVNG TNG f OTO oNUEI0 PE TETUNUEVN \/2—5 glvan
2\ L (V2\ [ V2
yI\7) = 7)) \F
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@y—%zx/f(x—?)@y:\/fx—%
ii) Eivan
JFO+f(H=1of1)=1-/1(0)
Ko
fux) + flowx) = 1o f(owwx) = 1- fFux).

AvtikoB1oTovIE GTO OPLO KO EYOVUE:
 f) = f(ovvx) . (1 =f(0)) - (A= f(ux))
lim = lim
x=0 npx x>0 nux

fapd=f©

= lim
Kavoope v avtikatdotoon —Ene1dn
lirr(}(nu = 0
X—

t0 y teiver oto 0. "Etol

5 f(mux) —f(©0) 5
m
x>0 qpx = y=0 Yy

Emeion n ocvuvapt oY TEOPOLY OYIGIL 0, amd Tov opopd g
f(0) eivan
: f(0)
ale o
0 Xoyic&% (0).

& (0 'f () + (o) f (ovvx) = 0
= oo+ £ (nx) —mpx  f (o) = 0

0 f (KO - 7110 - £ '(o00) = 0> £'(0) = 0.

Enopévoe; wva e T1G (2), (3) kon (4):
—_ 0 ,
i LD =L@ FaR) = f©)
0 nux x=0 nux
OEMA 4
A. Oewpoy oLvVapPTNON

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 g(0)=e*-x-1 =2 0se* =2 x + 1, yio kdbe xe
Ao ™V mopamdve anddelén copmepaivovpe, 0Tt 1) 166THTA i i i
gx) = g(0) e’ =x +1
vou

aAnBevet akpPog dtav x=0, apov 1 BEon ehayictov TG cLVAPT
uovovn x =0.
B. d.i. Oftoupe u=x—xt, ondéte du=— ot =0 elvoyu’s X Koo

t=1¢civounu=0. Tote:

1 0
X f of (=3t gy = f o/
0 X

Téte yuo k4B x€ [0, +0) €

X
f of W) of© gt
0

dt = 0, onote

X
f efDdt
0

apo

2 (e ,
Q ﬁ= efOdt | Yo kGOe X = 0
) P a0,

.o ’ zZ
iil. Bpnxope T

—|
14l

X
= f efOdt
0

0
e TNV GY£0T AT Ko TNV SEVTEPT A0 TIG OOGUEVEG Eiva:

X
( dt = f [f(&) +etldt+ f(a@)—1 (1), yuxibex =0
0 0
M M f xoun et eivan cvveyeic, Oa ivon cuveyeic
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, Jdkf(t)4-et]dt
0 0

glvol TAPOYOYIGIUES IE

X X '
<f ef(t)dt> = e/, (f [f(t) + e'] dt) = f(x)+e*
0 0
[MopaymyiCovpe kon ta Vo pEAN ¢ (1) ko Eyovpe: %7
X X
( [ ef(t)dt> _ ( [ +etae + f@ =
0 0
1, TEMK®OG:
ef® = f(x) A Kdesz&

B [o kéBe x4, X, = 0 amd v (o.
ef1) = f(x; )+ e” (%1 )
ef2) = f(x, = el flxz)
‘Eotow x; < x,. Eneon { opcaL EYOVUE

e’1 < ez & ) — f(x,)

LE g TNV GLVAPTN
oto dtotnua [0,

omoia eivan yvnoing avéovca
néc T f. Emopévac

, giyal — 1, dpa Exel avtioTpoen.
0d, K0 GLVEYNG, £XEL GOVOLO TILMV TO

f(0), lim f(x))
) = f(x) + e* emedn f(x)>0 diver
efP>e* o f(x) > x

limx =+
X—+o0

lim f(x)=+w

xX—+ o0

e/ = £(0) + 1.
f(0) eivon Adon g e€icwong e = x + 1. Ao 10 gpdnua A. 0
o1 avtn €xel povadikn Avon x = 0, Tov cuverdyeTat, 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:

e?=y+te* o e =e’—-y

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

Tore:

e =e’—yox=IneY-y)

Mo v Ty avty tov x givan 1(x) =y. Tpaypatucd
efn(e”=y)) _ f(In(e? —y)) = M=) = ¥ —

H g ¢ yvnoing avéovoo oto [0, +00) givon 1-1, £t f (In(

Apa:
f71(x) = In(e* xe [0,
0. Mo x =0 and v (1) maipvov
0 0
fef(t)dt=f[f(t)+ t -1=0&
0 0

fla@) =1

[a v cvvaptnon appoleton 1o opnua Méong Twung tov
SPOPIKOL AOYICUOY G dotnua 0, yiati givon cuveyng o€

oVTO KOl  TTOPOL

Topay®Yicun o
TOVAQYIGTOV, )

N Aoyo ) xou (3):
1
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