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(B) T'a v cuvép ) x*emednn f '(x) = 4x> givou yvnoing avéovoa

oto R f(x)=x! eivon kupt 610 R.
Evtovtowg 1 ”(x) Sev eivan Oetikhi oto R apod £7(0)=0

A3. To (y) eival 10 yevdég GuUTEPACLLAL.

A4. (a)AdBog (P)Zowotdo (y)Xwotd (0) Zwotd (&) Adbog

OEMA B

B1. H ocvvdpon eivon mapaywyiciun oto medio opiopod g pe

(2x+1) (x=2)=(2x+1)(x=2) _2(x=2)=(2x+1) _

5

f'(x):

(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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B2.

oot

e lim 2 jim ((2x+1)

x=2" X —2 x—2"

|- (o)

Xx—2

apod lim (x—2)=0 kat x—2<0 yio0 x <2

x—2"

. 2x+1 . 2x
e Ilim =lim —=

x—>—0 x — 2 Xx—>—0 X

2

H f ovveyng xat yvnoimg @bivovso 610 A, Gpo T0 GOVOAO TIH®V TG £lvat:

F(A) = lim £(x), im £(x))=(2.+

X—>400 x—>2"

S TN L ((2X+1)

x-2" x =2  x-2t

agod lim (x —2) = 0K >0 yo x >2
x—2"
. lim 2x +1 _ A 5
Xx—+0 x — 79

pa f(A)=(-00,2)U(2,+0)

Emeon ta obvora tipmv ivon EEva peta&d tovg dpa n f eivar 1—1 emopévag
avtiotpéeetot .To nedio opiopod e £ eivar To cvvoro Tudv g f dpa Yo
KdOe x # 2 &povue

f(x):y<:>2X+21:y<:>2x+1:yx—2y<:>2x—yx:—l—2y

2y +1
2—-y)=—-1-2 =
< x(2-y) y & X Y2
Ap(xf_l(x):2X+21,x;t2
X_

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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B3.

f"<x>=£ B 2]'=1°(’j‘%)= 0
(X 2) (x 2) (x 2)

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

f"(x)<0 < 3<0<:>(x—2)3<0<:>x<2

(x-2)

10 dSdoTnua (—00,2) n f koiAn evod otodldoTnUe (2,+OO) n f xopm.

Am6 10 B1. éovpe lim f(x)=—o0, )=+ emopévag N evbeia x =2
X2

X—>

glval KatokOpven acOUTTOTY THE §

Ano 10 B1. éyovpue

X—>+0

k01 610 (—0) Kkat 610 (+00)

V4

0pLOVTIO AGVUTTMOTY TH

H ypagium g ntop

y

x=2

y=2

U lim f(x)=26pa 1 evbeia y=2
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@E B’ ®AXH -
B4. Ocwpovpe 1 cvvdptnon
2x +1 5
h(x)—f(x)—2<:>h(x)— ~—2 —2<:>h(x)— X_2,X¢2

Ioyver h(x)>0 ya kafe x €[3,5] ko eivon coveyfig oto ddoua avtd Gpo
10 {nroduevo guPadodv sivar

5

jh(x)dx = jﬁdx =|5In(x-2)] =5In3tp

E

5
3

3

Ipopavag "
A-tpomog
‘Eocto M(XO, f (XO onueto g C; ,n e&icwon g epontopévng oto M
elva

ery—1(Xo)=1"(X,)(x =%, ) &y =1"(x,)x +£(x,) = x,f"(X,)
Epdcov 1 y=x elvor n epantopévn g f 1016 01 TOpaKdTt® £51GMOELS
&yovv pia povo Avon Ady® kvuptotnTag g .

f'(x,) =1 ko f(x,)-x,f"(x,)=0

Anhadn: £'(x,) =1 (1) ko £(x,) =%, (2)

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 ¢ mapovoidlel eldyloto otn Béon x =1 ,eivar mopayoyioun oe

avto pe @'(x) = ! ma-1 apo amo Oedpnpa Fermat ¢'(1)=0.
o

AnkaSﬁ:lallna—I:Ocﬂna— 0<5a=¢e
o

I-tpomoc Q
P

Enedn| epdmtovral vn {XooT (XO)) AOOTE :

o0 =x, < o’ = ax,
= . <~ (1)

(1) Xolna=l< 0" =ecseha=a

H eiomon elno= agxel mpopavn pila o = e kot Enedn n cuvaptnon
m(x)=elnx —x mopovoialet otn Béon x =e péyioto to undév N pika
etvot Lovadik] .

Artoroynon

m'(x) :2—1 Ko

e e x>1
m’(x):0<:>——1:0<:>—=1<:>x=e
X X

, e e x>1
m(x)>0<:>——1>0<:>—>1<:>x<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 mapayoyioun oto (—1,4x) pe g'(x)= ™
X

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

H e&icoon epantopévng g g oto x =0 eivar: y—g(0)=g'(0)(x—0)

g(0)= (x) 7 G g'(

Apa n elowon gpantopévng givo,

rz. H h(x)=e¢"'—(x+1)ln (X+ gpoyoyioym oto A =(-1+x) pue
h'(x)=e¢"—In(x+1)=
A-tplémog
H g «xoiin eno g(X)<Xx kot M wotmrta wyder yio x=0 dpa

g(x)éxéf(x) €

B-tpomog

f(x)—g(x)>0 dnkadn n h yvnoing adéovoo.

e loyvel e* > x+1 yla kaBe x € RUe TNV LOOTNTA Vo LOYVEL LA X =0

Gpa ¥ > x Y1 kéOe X € R pe mv 106t Ta va 1oydet yio x =1

e loyvel Inx < x—1 yla kdBe x >0 pe TNV LOOTNTA VA LOXVEL YL X =1

apo In(x +1) < x 7y kéBe x > —1 pe ™y 16dmTa va 1oydeL yio x =0

pe Paon 1o tapondve In(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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=0l
mic

e*

e —e(e"+1)ln(e"+l)+e"”>ee"—e(ex+1)ln(ex+1)+ezx
et —(eX +1)ln(ex +1)+eX >e™ ™ —(ex+1)In(ex +1)+ex

hryvn.ov&ovoa

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

1 e—1
I'3. Hetiowon x° + j x f(t*) dt = .[ g(t) dticodvvapo yphetol:
0 0

e—1

X+ jx f(tz)dt:j g(t) dt

0

o x° +Xj;f(t2)dt -

Aot
e—1 e o e—1 1
.([ In(t+1) dt= 0 n(t+1) dt:[(tJrl)ln(Hl)]0 —:[ (t+1)mdt

:e—[t]z_1 —e—c+1=1

1
Oempovue ™ ocvvapmon k(x)=x>+x|f(t*)dt—1 n omoia eivar cvveync oto
podpe ™ ovvaptnon k(x) n ms
0

1
[0,1] ¢ molvmvopu pe k(0)=-1<0 kar k(1) = If(tz)dt >0

0

X

Aot f(x)=e¢"">0 yuwo xPe x ER Gpa Ko f(xZ):ez’1>O onoTE

1

[£(¢)dt>0

0

Emopévag and Oedpnua Bolzano n e&icwon k(x) =0 &yel wa TovAdyioToV Ha

pia oto (0,1) kar Ady® povotoviag k'(x) = 3x* + fol f(t?)dt > 0 n pila
HOVOOIKN.
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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

E;ﬂm:Fqﬁ(Hﬂzﬁﬁ_sﬁwu9

2 2 2

2t 2t

E(t)= %(—3t2 +6t+9),t[0,3]
To epPadod yiveton icd pe 1o undév ot

E(t):o@%(s 2,

E'(t)>0< —6t+6>0< t<1,te(0,3)
E'(t)<0& -6t+6<0 = t>1,te(0,3)

Enopévag ) ypovikn otiypn t =1 10 epPadod yiveron péylotod

MMopatipnon: H ocvvapmmon tov euPfadod Bo pmopovoe vo LTOAOYIoTEL
Bewpmvtag 10 oynuo Tpaméllo pe peydan Pdaon to B(t) ,uikpn Pdon to (x(t)

Ko VYog T d1opopd B(t) - a(t)

OEMA A
Al. H &&icwon 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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(JE
@[3 B’ ®ATH
Onote:
xInx (g) I+Inx
f(l): limf(x): lim = lim =1
x—1" x>t X _1 D.L.H x>l 1

Epocov napaywyicyun oto R 1ote 1oydet :

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

INa x<1:
f'(x)= e = f'(x)= f(x)(l—f'(x))

= f’(x) = f(x)—f(x)f'(x) = f'(x)(1+f(x)) = f(x):> f'(x) = f(x) >0

Epdcov 10 6hvoro Tindv g f eivar to (0, +00)

Inx+1)(x—-1)-xInx _—lnx+x-1_ Inx-x+l
(x=1)° (x-1)° (x=1)°

Ioyvel Inx <x—1 yw k60Be x >0 ka1 1W60OTNTO 1WGYVEL HOVO Yoo X =1 dpa o

T X>1:f'(x):(

kbbe x >1 woyder: hx<x-1<Inx—x+1<0

f'(x) >0 yw kéBe X € R apa n f eivar yvnoiog avéovoa oto A = R.
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(GIE 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 +1) —(X—I)Z—ZX(II’IX—X+1)
x>1:f"(x)=- ; - . -
(X—l) (X—l)
x*=2xlnx-1 -x*+2xIn
= — 3 = 3 = 3 <0
x(x—1) x(x -1 @ (x-1)
A3. 2019 € f(A) = vrdpyet X, € R:f(xy) = 2019 10 X, eivonr povadicd dotin

elval yvnoimg avEovaoa.

Apa avtikafotdvog x =X, o oxéon 0<g(x)< (f(x) — 2019)2

[Ipoxdmtet: g(xo) =0 apa n ypaeikn Tapdotacn TG g TEUVEL Tov dEova x'X
61O oMuEio M(XO,O), eniong g(x) > g(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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=0l
mic

A4  Oéto x° =t enopévog 2xdx =dt dpo.
£o2tf(t) O { U J
———dt=|2tf"(t)dt =2| [ tf'(t) | — | f'(t)dt |=
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