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OEMA A AHANT%@[

Al. Anddei&n oyoikov Piiiov 0%%4
A2. (a) Pevong

(B) T'w 11 cvvapTRoEL |X| g X+|X| pe A; = A,
f X X+X| =X —|X| =0 yo kébe x e R

Opmg xapio o \ vaprncatg dev gtval undevik.

A3.%§%
E&ynon:

H f(x)=e"+2,xeR éetavtiotpogn myv f*(x)=In(x-2)+

y>2

f(X)=yeoe?+2=yoe?=y-2cx-2=In(y-2) = x=

2.(y)
Egnymen:
f (X) _ 3x2 _ eln?ﬁ‘2 _ ex2 In3

f'(x)= (exz '“3)' — g3 (x2 In 3)’ ~=3“.2xIn3

Inpeioon: apomavco amoterel Eva avTImapaoEypa Tov T
é{g VOEG TG TPOTOONG KOL TPOPAVAS OEV EIVUL TO PHOVAIIKO.
17N

=R 1oyvet

EKUNPLAOVEL TO

2,X > 2001t

In(y—-2)+2
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A’ ®AXH

3.(B)
E&nynon

Amd ta dedopéva g ekpmvnong 1 T ikavomotel tig vrobéoeig Tov Bewpnuatog
EVOLUUEC MOV TILDV.

Apa vy omolovonmote aplBpd avapeco oto f ,f 1) @ T oxsmsvn
TEPIMTOON TOV aplOUd T VIAPYEL £VOL TOVAAYIGTOV X, € %% e f(X,)

A4, 1.XQYXTO 2.AAQO0X 3.AAGO0X 4ZQZ§

OEMA B {
B1. E@odcovn f cuveyngoto R Oa givar ouvv X@o X =3 onAaon

Emo uévcog

Ilmf

X—3

@ x> +x-12

{ f(x)= T’Xig

7, X=3
2 —
o X#3 éxouusf(x):x ;—X;lZZ(X )?:)();+4):X+4

o X =31oyvet f(3) =7 kot gpocov N T ovveyne Oa Exovue f(X) =X+4 v
KéOe x e R
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B2. To medio optopod g hof amotedleiton omd exeiva to X € A, yo to omoio

f(x)eA,
Anhadn: XeR kot 0<X+4<1< —4<x<-3
Onéte A, =[-4,-3] xau (hof)(x)=h(f(x))=(x+4

Y
Apa g(x)=(hof)(x)=(x +4)2017 +(x +4)2019 ue nsﬁm@p

B3. (o) I'a kdbe X,,X, € A pe X, <X, €yovpe

2017 ()

X, <X, =X, +4<X, +4:> +4 ,+4

)
X1<X2:>X1+4<X2+4=>%Qfom<(x2+ )2019 ( )

9(x,) <g(x,)emopévag n g yvnoing

Me npdcOeon tov (l) Kol (2) T

avéovoa 6to A

H g ovveyng og morlvw
EMOUEVOG <

. &Q@A )=[o(-4)9(-3]=[02]
—4)=(~4+4)"" +(-4+4)"" =0
@g

( 3 4-)2017 ( 3 4)2019 1 1:2
(B) A-tpomog

H e&iowon 2018-g(x)—2035=0 givon 1c0d0vapun pe g(X) =

2035
O apOuod
PIROS 2018

2018
2035

TAV TG g, emopévas Oa vapyel X, € A dote g(X,) =

doTL 1 g elvar yvnoimg avéovaoa.

2035
2018

o A= [-4,-3] kot yvnoing av&ovon ot avtd

elval BeTikdg KoL pUKPOTEPOG TOL 2 GPO. AVIIKEL GTO GUVOAO

, TO X, LOVOOIKO
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B-tpomog
Ocwpovpe ™ cvvaptnon ¢(x)=2018-g(x)—-2035,x €[-4,-3] n onoia eivor

oLVEYNG OTO [—4,—3]
Emiong ¢(—4)=-2035 %
Ko (p(—3) = 2018~g(—3) 2035=2018-2-2035=2036— @

c (_4,—3) T£TO10 MOTE (P( )_

Snradn ¢(—4)-¢(-3) <0 apo and edpnua BOIZ%S@ &va TOLAGYIGTOV
XO

o kae X,,X, €[—4,-3] pe X, <X,

g1

X, <X,=0(%,)<g(x,)=2035-g @@5 g(x

2035 < ¢ x1)<(p( ))

-

lim nuf x) L nu(x+4)

X— —4 X— —4(X+4)2017 +(X+4
I|m n“(x+4)
X+4 X+4)2016 ( 4)2018:|

_ lim {nu(x+4) 1
(X+4) (X+4)2016 <X+4)2018

)2019

= 400

X— —4

: +4)0)
oot lim nu(x ):“mnuu =1,
X——4 X+ 4 u—0 Y

(*)0étovrog U=X+4 dpa Uy = limu = lim(x+4)=0

X——4 X—>—4
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o]

Eniong
lim | (x+4)" + (x+4)™ | =0

X—>—4

Kol [(X +4)7 1 (x + 4)2018} >0 kovté oto —4 %
>!Lr[]4 (x +4) 2016 2018 - +w§@
OEMAT {

I'l. Aném oyéon f?(x)—2f(x)=e +2¢" n W Vel Yo kG0e X € R éyovpe:

f2(x)—2f (x) =™ +2¢* sz% X)+1l=e"+2e* +1

<:>(f(x) G +1 1= olf(x)-1=e*+1
Ocwpovpue h % M reksuwta 100TNTO YivETOL |h | X +1
h(x) 0<:>|h +1=0<e" =-1 adbvarn ETouévVaC h( )7&0 Yo,
Kabe xeR « n h ocvveyng og dapopd cvveydv cuvapticemv Oa
8wm1p81 csw@ ocnuo oto R

150 épa h(x)>0 yw kabe x € R omdte

% +leh(x)=e+1lef(x)-1=e"+1f(x) =" +2
2. ®POVUE TN GLVAPTNON (p(x):ex+4x,xeR n omoia givor yvnoiwmg

avgovoa ot Yo ke X, X, € R pe

:>(p(x1) < (p(xz)

X, < X,

Xl < X2 exl < eXz (+)
=
4x, < 4x,

X; <X, €qovpe: {

H ¢ovveyng kot yvnoiong avéovoa oto R emopévog 10 GHVOLO TILOV TNG

gtvan
o(R)= ( lim ¢(x), lim (p(x)) = (—o0,+00)
S0t lim ¢(x) = lim (ex +4X)=O+(—OO)=—OO

X—>—00 X—>—00
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o]

kat lim ¢(x)= lim (ex +4X) = (+00) + (+00) = +o0

O op1Buog A € R avikel 610 GHVOLO TILMOV TNG GUVAPTNONG @ OTOLUONTOTE

Ko av gfvat 1 T Tov enopévag vdpyet mhvta X, € R dote XO) =\, 1O
X, Oa eivor povadiko 910t n ¢ eivar yvnoing avéovaco. m

Enopévag n e€icoon €* +4X = héyer povadikny pito \@/w KkéBe Tun
™¢ mopapétpov A € R

avticToryo.

H e&iocwon epantopévng g f oto A swg??
(g,):y—f(a)=f"(a)(x—a) )x—of'(a)+f(a)

H e&iomon gpantopévng g B givau
(e2):y-2(B) =2 (B)(x-B) = y=2'(B)x ~Be'(B) +2(p)

‘vn npémel o1 evbeieg (81),(82) va tovtilovton

(B) 'Eotw A(a,f (a)) Ko B(B g(B cnuswc T® % napactéosnv T,

IMa va £govv Ko
oniaon

f'(a)= g?)yqu —o-f'(a)+f(a)=—P-g'(B)+g(B) -
Amd ™ cx'@ (a)=g'(B) maipvoope

o

e

%ﬁﬁf =g(B)ec=2Bpop=-"-(1)

)=—B-g'(B)+g(B) = —oe” +e* +2=—B(-2p) B> +2

® ea 2 eZa ea
[0} o
& —oe” +e" =B’ <—ae” +e ——2 & —ae’ +e” = 2 <:>—0L+1:—4

oe'=-4oa+d=e"+4a=4

H tekevtaio eiowomn €xer povadwkn piCa (I'2(a)) ywoo kabe ae R dpa

e
vapyel kot povadikd feR mote P = Y enopuévag ot cvvaptioeg f,Q

£YOVV LOVO L0 KOWVT] EQPOTTOUEVN.
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I3.
f(xz)—f(—x+2)>4g(x)—4x<::>eX2 +2—(e77 +2)> 4(-x* +2) - 4x

e +axE>e My 4(—X+2)<:>(p(x2)>(p(—x+2)<:>X2>—%§
@
SX+x-2>0x<-2 1 x>1 @

r4. y,(t)=e+2apa y,(t)=e -x(t) S
Y, (t)=—x*(t)+2 apa y’z(t):—2~x(t)@v
Ioyoer X' (t) =1cm/sec

yi(t)=2y, (t) +1<:>e x'(t)ﬁ}x(t) X'(
7
o e = _ax(1) +1©g§ (1) =1 o(x(1)) =0 = o(x(1)) =9(0) = x(£) =0
0

Apo. 670 onueio A@w yio. TV fron 610 onueio B(O g (0)) Y10, TV QLoyvEL

$ A0dM ot GnuswA(O 3) Ko B(O 2)
@EMA %

Al. %@ampouus M cvvapTnon h(x)zf(x)_l,x #1 (1) pe |Irqh( )=2

x-1)+1 épa

x-1
Am6 ™ oyéon (1) éovpe f(x)=h(x)(
limf (x)=lim h(X)(X—1)+1]<:> IXier(X):l Ko enedn n ovvdpnon f

X—1 x—1
elval ToAvvupIKY] cuvaptnom optopuévn oto R Ba eivar cuveync emopévag

f(1)=1
(B) H f napaywyicun oto R ®g TOAVOVOUIKT ETOUEVOG

_ F(1)=1 _
() = tim L) T TO)-1
x—1 X =1 x>l X —1
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GIE| A’ ®ATH —
f(x)
A2. Ioyder lim ——==1(2
X X—>+00 X2 +1 ( )
Eoto f(X)=ax"+a,x" " +..+0,, 0, 20,ve N A
% v-1
ot lim &% +a"‘12X 1+...+a0 = lim &% sxouus rtg@@wcatg
X—>+00 X+ X—>+00
40,0, >0
Av V> 2 161¢ a, - lim x? = f o€ K00 e m csn dTomo AOY® NG )
X—>+00 w a < 0
Av 0<v<2 10t @, - li ymtng
Apa V=2 nradnqn T eivau no% M cuvaptnon 2°° Babuov ondte
f(x)=o0x>+Px+7y emopé 1—(1 kot Aoyo g (2)
&yovpe a=1
Apa f(x)=x"+ y a6 g oxéoeig T (1) =1 won /(1) =2 éyovpe:
@f l)=le1+p+y=1=B+y=0
ol @An pe f'(x)=2x+p omore:
2+B=2<P=0 Gpakar y=0 ométe f(x)=x’
—
A3. H ouvvdpmmon f(X) = Xx* éyel eMdyioto ot Béon X =0 pe tpy f O) =0 evo 1

ouvapmon g &xet erdyioto otn Béon X = a pe o> 0pe tpn g(a)=0

IMa va dei&ovpe 0TL 01 Ypagikéc Topooctdoelg tov cuvaptioenv f,g éovv éva
TovAdyloTOV KOwvd onueio apkel vo deiEovpe O6TL M e€icmon f(X) = g(x) €xel

po tovAdytotov pila 6To ST (0, a)
Oewpovpe m ovvéptnon h(x)=f(x)-g(x) < h(x)=x"-g(x)

H h ovveyig oto diompal0, o]
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A4.

h(0)=-g(0)<0
St epdoov 1 g £xel erdyotog(X)=g(a) yw kabe x e R dnhadh g(x)=0
Kot to 6oV 1oydel HOVo Yoo X = o apa g(O) >0 —g(O) <0 g

h(a)=0*-g(a)=0a’>0 epocov a0 @
Anrady h(0)-h(a)<0 épa amd Oedpnuo Bolzano D@ TOVAAY IGTOV

X, €(0,a) dote h(x,)=0<f(X,)=09(X,)

2h Q: p‘g(XO))
< lim g(g(X0)+ h)+g(g(Xo))—g<&\%—g(g(xo)—h)

QEMF(Q(@ (g(x°))+g(g(x())_hz_g(g(x‘)))}=9'(nu(g(xO))) (A)
To T &P&h _g(g(xo)) 6étovpe U=g(X,)+h Gpa

0étovpe u=g(x,)—h apa
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(=0l
mic

Apan oxéon (A) yivero
1

S(9(9(x0))+9'(9(x0))) = 9" (nug(xo)) = &' (g(x0)) =€ (nmg(xo))

Av 1 ovvéptnon g eivon avriotpéyn 16te g(X, ) =nug(x,) @XO}: 0
& X5 =04 %, =0 Gromo St X, €(0,a) @\

NS

8
v

@@
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