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(B) T'ia v cvvapt

! ) =4x> efvaryvinsiong avéovoa
oto R = 1 KvpT1| oto R.
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A3. T elval Toevdéc cvumépacua.

Ad.  (0)A&DOc > (B)Zwotd (y)Z(o

OEMA B

B1. H cvvapton eivoun n(xp(x t0 TEO10 OPICUOV TNG LUE
f,(){):(2)(+1) (X—Z)— +1)(X—2) 2(X—2)—(2X+1)__
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(x-2)" (x-2)°

(x-2)

Apa f'(x) <0 og k6O éva amo to Staotpota A, =(-0,2) ,A, =(2,+w0)

Enopévocn f ywnoiog ebivovca ce kabéva amd to dtuotnpote avtd .

H f ovveyng kot yvnoing gdivovcsa 6to A, dpa 10 GHVOAO TIH®OV TNg gtvor :

F(A,)=(lim £(x), lim £(x))=(-=.2)

x—2" X—>—00
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x—>—0 x — 2 Xx—>—0 X
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H f ovveyne kot yvnoiog ebivovoa cto

£(A) = lim £(x), im £(x))

X—>400 x—>2"

DVOAO TIUAV TNG &ivat:

x-2" x =2  x-2t

S TN L ((2X+1)

agod lim (x—2)=

x—2"

B2.

y< =
<:>x(2
_ 2x+1

Apa £7(x) 2,x;t2
< —

Hoapatypnon: To epotnua avto uTopel vo oVvTUETWTLOTEL Koi ywpic T fonbeia
tov Bl ,amodeixviovtas én n £ eivar 1-1 - £(x,)=1(x,) < ...x, =X,) Kot va
Ppebei o tomog s avtiotpopns Advvovioag v eliowon f (X) =y ¢ mpog X

TaIPVOVTOS TOVS KOTOAANAOVS TEPLOPLGUODS VIO TO Y.
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X—2)2 (x—2)4 (X—Z)3

(x)>00 0 S0e(x-2) 505 x52
(x~2)

f"(x)<0<:>i3<0<:>(x—2)3<0<:>x<
(x-2)

210 ddoTnUO (—00,2) n f xoiin evod cto OO) n f xopm.
Am6 10 B1. éovpe lim f(x)=—o0, =Joo emopévc 1 evdeion x =2
X2 X

glval KatokOpLEN AGOUTTOT T

Amd 10 B1. &youvpue Xlingo X Kot XILIEO f (x) =2d4pa n evbeia y=2
opovTio acOUTTMTN f N —00) KOl 6TO (+00)

H ypagikn g mopdat etv \

)
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B4. Ocwpovpe 1 cvvdptnon
2x +1 5
h(x)—f(x)—2<:>h(x)— ~—2 —2<:>h(x)— X_2,X¢2

Ioyvet h(x)>0 ya kafe x €[3,5] ko eivon coveyfig oto dtdomua avtd Gpo

10 {nroduevo guPadodv sivar

OEMAT

rt (e Hf(x)=a"" Lo etvan g
a

Ipogavag £
A-tpomo

Eoto Xos

Anhadn: £/(x,) =1 (1) £(x,) =%, (2)

pECTgpdymyion oto R pe

H e&iowon (2) f(xo) =x, < o =x,, npopavig pila x,=1 n onoia

etvar povadikn epdcsov 1 f kupty Koun y = X €ivai ) epantopévn .

kat f'(x,)=1<ha=1<a=¢

B-tpomog

H epantopévn g o€ kdBe onueio g Ba Ppioketor kbtm and TV Ypaeikn

napdotoon g f pe eaipeon to onpeio emapng Tovs.
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‘Exovpe f (x) > X v kdBe X € R ko 1 160tnT0 16Y0VEL LOVO Y1 TO GMUELD
emaeng X, =1

Aswpovpe ™ ocvvdptnon ¢(x) = 0¥ 1 —x,x ER yio mv omoia 1oydEL
(p(x) >0 yw K60e mpaypatikd apBpd Kol TopaTnpovUE OTL (p(l) =0
Snradn ¢(x)=oe(1)

Apa n ¢ mapovotdlel eldyioto otn Béom

avto pe @'(x) = la" Ina—1 dpa and Oemyp
o

AnAodn: lOtllnoc—I:O<:>1n0L— =0 e
a
I'-tpoémog
Enedn epdntovrar vapyel snpEio (xo,f (XO)) OOTE :
- _ a7 =x, < o =ax,
‘ =
na (1) eelno=o

gl tpoavt| pila o =e cuvlptnon
mapovctdlel otn BEon x EY1G30 TO UNodév 1 piCa

, e e x>1
m(x)>0<:>——1>0 Z>lox<e
X X

x>1

m’(x)<0<:>3—1<0<:>3<1<:>x>e
X X

Aniaodn n cvvdptnon m(x) EXEL LEYLOTN TIUN TNV m(e) =0
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(B) H g &0 gopéc mapayoyioiun oto (—1,+®) pe g'(x)

g"(x)= _(xil)z <0 &pan g xoidn oto (—1,+0)

H e&iomon epantopévne e g oto x =0 givor :
g(0)=In1=0 ,¢g'(x)=

Apa n glowon gpantopévng givo,

rz. H h(x)=e¢"'—(x+1)In(x ¥
h'(x)=e¢"—In(x+1)=

A-tplémog
H g «xoiin emop

Kot

x+1

napayoyioun oto A =(-1+o) pe

x=0 dpa

<X Kot M 160tIe 1o YU
g(x)<x< f(x)—g(x)>0 dnkedf n g avéovoa.

apo In(x+1)<xyt LE TNV 160TNTA VO, 16Y0EL Y10, X = 0

pe Paon 1o tapondve n(x +1) < x <e* yuo kdbe x > -1
emopévaog f (x) - g(x) >0 dnAadn n h yvnoiog avéovca 6to
A =(-1,4)

Mo kéBe x >0 €yovpe:
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e*

€

et —(e" +1)ln(ex +1)+eX >e™ ™ —(ex+1)In(ex +1)+ex

hryvn.ov&ovoa

e —e(ex +1)ln(ex +1)+ex+1 >e™ —e(ex+1)In(ex +1)+e’x

<:>h(e")>h(ex) o drexod>xef(x)>xexe(0,1)u(l+0)

1 e—1
3. Hekiowon x+ [x f(t*) dt=] g(t) dtwodty
0

0

e—1

1
X+ jx f(tz)dt:j g(t) dt < x°
0

0

At f(x)=e">0 1

j'f(tz)dt>0
0

dfe x €R dpa ot f(x2):e

2
,1 ’
>0 omnote

Enopévag and Oedpnpa Bolzano 1 e€icwon k(x) =0 &yel wa TovAdyioToV Ha

1
pita oto (0,1) wor Ady® povotoviag k’(x)=3x+jf(t2)dt>0 n pita
0

LLOVOOTKY].
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4. o' (t)=2<a(t)=2t+c ko enerdij a(0)=0 apa a(t)=2t
B'(t)=1<B(t)=t+c, ko enerdiy B(0)=3 dpa P(t)=t+3
To {ntovpevo guPaddv pe Bdon to oynua ivar

fhﬁfmh:{zir3:0+3f_(202_—%2+a+9

2 2 2

2t 2t

E(t) :%(—3t2 +6t+9),t[0,3]

To epPadod yiveton icd pe to undév dtav:

E(t)zO@%(—?a < t=3,t€[0,3]

N evvoraxtikd: To suBaé‘)ov NoEv 0tav a(t) = B(t) <t=3

Mo va Bpou HE To PEY

t =— -6t + 6t )
2

'(t) >0 <\ +6t+6> 0 t<1,te(0,3)

t+6<0<:>t>1te 03

E G TN XPOVIKN oTiypn t=1 uB ol PLEYLoTo

Hapatipion: H ocvvapmo 009 Oo pmopovce vo. VTOAOYLOTEL
Bewpmdviag T0 oynuo rpomsC ya?m dom 1o B( ) ,uikpn Pdon to (x( )

Kot VYOG TN dtapopd B

OEMA A
Al. H e&iowon gpantopévng g f oto onpeio A(l,f (1)) elvat:

ery—f(1)=£(1)(x-1)

H f mapaywyicyun oto R dpa ko cuveyng emopévag Ba eivar cuveyng oto x =1

apo O woyver: (1) =limf(x) = lim f(x)

x—1" x—1"
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Omnote:
xInx [g) l+Inx
f(l): limf(x): lim = lim =1
x—l1* x-I" x —] D.LH x-l 1
Epocov napaywyicyun oto R 1ote 1oydet :

Onodte:

Inx +1—1PLtH |
=lim——— = —
x—1* 2(X—1) 2

=~ > 11x)= f(ng)rl 70
E
T x >T1:f'( ):( Inx—x+1

o1 M 10o0TNTA W6YVEL HOvo Yo X =1 dpa ya
kbBe x >1 woyder: hx<x-l<Inx—x+1<0

f'(x) >0 yw kéBe X € R apa n f eivar yvnoiog avéovoa oto A = R.
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E| B’ ®ATH —e
A2. ’Eoto ¢(x)=2xInx-x*+1, x>1
H ¢ nopayoyiown oto (L+0o)pe ¢'(x)=2Inx+2-2x=2(Inx-x+1)<0
v k@fe x >1 Kou emewdn n @ ovveyng oto x=1 dpa n ¢ elvar yvnoing
pbivovsa 610 [1,+0) dpayr x 21=> ¢(x)<0.
1 2
” (X—l)(x—l) —-2(x-1)(Inx #x+ X—I)Z—ZX(II’IX—X+1)
x>1:f (x):— 2 - 3 =
(X—l) (X—l)
:_X2 —2xInx -1 _ —x* +2x1In
x(x - 1) X(X— (\Q—
f /
ety TOMT ) 2
W x)+1)
H f xvpt o1 @‘}K i oto [1,+e0) \
A3. 20 f(A) napyeL X, € R: f(xy) = 201 X, €tvar povadied dotin

elvat g avEovaa.
Apa avtikadioTdvTag X = X, on 0L g(x)< (f(x) — 2019)2
Mpokbmte: g(x,)=0 & 1] TOPACTACT TS g TEUVEL TOV dEova X'X
61O oMuEio M(XO,O), eNIoNG g(x)Zg(xO) v kdBe X € R dpa otn 0éom
X =X, N g &gl eMdyioto omdte omd Bedpnuo Fermat: g'(x,)=0

H &&iowom epamtopévng g g oto onueio M given 1 y=0 dpa o x'x

gpantetar oy C,
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A4  Béto x° =t emopévag 2xdx =dt dpo
£o2tf(t) O { U J
———dt=|2tf"(t)dt =2| [ tf'(t) | — | f'(t)dt |=

=2(f'(1)-f(1)+£(0)) = 2f(0)£
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