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OEMA A

Al.  AmodeiEn oyoiukov Biiiov 68

A2, (a) Wevdng O

B) T'o v vadprn@ x*emeldqn f '(x) = 4x> givou yvnoing avéovoa

oto Rn f(x)=x KvpTH 670 R.

Evtovteign 1'(x) ev eivar Betikn oto R agov £7(0)=0
A3. To(y <ﬁ@/au&ég CUUTEPOGLLOL.
Ad. (o)A (B)Zowoto  (y)Xwotd (0) Zowoto  (g) AdBog

OE
VvapTNoN givor Tapaywyiciun 6to 1edio opiopon g e

f'(x): (2x+1) (X—2)—(2X+1)(X—2) _

2(X—2)—(2X+1) _

5

(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=2" X —2 x—2" X—2
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o107
.o 2x+1 .
e lim = lim ((2x+1) j:S-(—oo):—oo

apod lim (x—2)=0 kat x—2<0 yio0 x <2

x—2"

x—>—0 x — 2 Xx—>—0 X

o lim 2 im X os %

H f ovveyng xat yvnoimg @bivovso 610 A, po T0 GHVOAO TIH®V TG Elvat:

£(A) = lim £(x), lim f(x)):(2,+w)2®

e lim 2X+1:Iim((2x+1)

x-2" x =2  x-2t OO) =t

agod lim (x—2)= Yo X > 2
x—2"
o lim 2 i
Xx—+0 x — 79 X+

Apa f(A)=(—0,2)U(2,+0)

B2. Eneont ATipov givor EEva peta&d toug dpa n £ eivar 1—1 emopévag
aVTIo a1 . To nedio opiopov g £ eivar to chvoro tiudv e  dpa yio
K6

OVUE

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

<:>x(2—y):—1—2y<:>X: 2y +1
y—
Apo £7(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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!

- f,,(x){( 5 2} 10(x-2) 10

X—2)

f”(x) >0

10
(X—2) Q
f"(x)<0<:>ﬁ<0c>(x 2) <0©x<2&

(x 2) (x 2) %
>0 (x-2) >0 x>2 \

210 ddoTnUO (—oo 2) n f xoiin evod cto E‘)mx> +oo n f xopt.

"

Am6 10 B1. éyovpe lim f(x)=—o0, li
X2 X

glvarl KatakOpLET AGOUTTOTN TG

=00 ENOUEVMOC M gvbeio X =2

Ano 1o Bl. épovpe lim f(@ U lim f(x)=26pa 1 evbeia y=2

op1LoVTIO AGHURTOTN TG O —0) ka1 670 (+00)
H ypagwn g napdG‘ : o

o
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B4. Ocwpovpe 1 cvvdptnon
2x +1

h(x)=f(x)-2 & h(x) =21 -2 & h(x)

< —
Ioyver h(x)>0 yia kabe x €[3,5] kar etvon cvveyfg ot0 § &apa

10 {nroduevo guPadodv sivar
5 5
E:jh(x)dx:jﬁ =|5In(x - )j@
3 3
OEMAT \l

I’ (o) Hf(x)=0""= Lo etvon 500 apayoyioun oto R pe

f'(x)= @ ko £(x) = e
< “
Ipogavag £ (x %‘ dOs X € R dpan f xopty.
A-tpomog &

‘Eoto M 0 cnusw mg C; ,n e&lowon tng gpontopévng oto M

SlV(X

—f(x,) X=Xy )< y=1"(x,)x+1(X) =X, (X)

6o v N y=x sgivar n gpantopévn g f 1016 01 TOpOKATOD EEICDOCELS
Vv pia povo Aon Adym kvptdtntog g f.
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
Aeswpovue ™M ocvvaptnon ¢(x) = 0¥ 1 —x,x ER yio ™MV onv VEL
(p(X)ZO vy KéOe mpayuatikd oaplBpud Kot mopotnpov % (1)=0

Snradn ¢(x)=oe(1)
Apa n ¢ mapovoidlel eldyloto otn Béon x =1oEived mepayoyioun oe

auTO pe (p'(x):l(x" Ina—1 épa and Osmdp ermat ¢'(1)=0.
o
1
Aniodn: —a lna—1:0<:>1na—1:£§
o
I'-tpomog

Eneon epdmntovral mtdpxso X, T (XO)) MOoTE :
-1
— \ 0 =X, <o =0x,

(1)
0.=1 (1) X,lna=1< 0" =e<>eha=a

&xel mpoavn pila o = e Kot emedn 1 cuvapTnon
X mopovctdlel otn 0éon X =e péyroto to unodév n piCa

@x 1 ko
\ e x>1

m(x)=0o—-1=0o—=lox=¢
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 000 ¢opéc mapaywyioyun o710 ( 1+oo) ’ Kol

g”(x) = _(xil)z <0 dpan g xoiln cro -1, +oo \%

H g&icwon epamtopévng mg g oto x =0 giva
g(0)=In1=0 g (x)=— &o =1

X

Apa n g&lowon gpantopévng eivorm &§\

r2. H h(x)=e"'—(x+1)In(x+ yoyiown oto A =(-1+0) pe
h'(x)=e¢"—In(x+1)=
A-tplémog
H g Koiln snous <X Kot M womto wyvel ywe x=0 dpa
< x < f X sno > 0 dnAadn n h yvnoimg avovoa.
B-tpémoc

1 ya kaBe x € RUE TNV LOOTNTA VA LOXVEL YA X =0

>x vy kéOe x € R pe mv 100t vau 1oyveL yo X =1

@EL Inx <x -1 yta kabe x >0 pe TNV LOOTNTA Vo LOYXVEL LA X =1
\ apo In(x+1) < x 7y ke 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,+oo)

Mo kéBe x >0 €yovpe:
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I'3.

1
\:x[@y g moAvevupikh pe k(0)=-1<0 ko k(1)= If(tz)dt >0

ex

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

€ &

e _]—(ex+1)ln(ex+l)+e">ee (ex+1 ln ex+l + ex

hryvn.ov&ovoa

<:>h(e")>h(ex) o drexeod >xof(x Q& U(L,+00)

H e&iocoon x° + j x f(t%) dt = .[ g(t) dticodvvaypa,

x+jxf(t)dt_ (t)dt@&@% In(t+1) dt

<:>X+XJf dtl % 2)dt —1=0

Aot Q
T n(ee1) at=[ (n(t+1) dt=[(t+1)in(t+1)]" -j (t+1)

0 0

=e— L
m cvvaptnon k(x)=x +XJ.f dt 1 n omoia etvon cuveyig oto

0

x2-1

Aot f(x)=e¢"">0 yuwo xPe x ER Gpa Ko f(x2):e >0 omote

j £(t*)dt >0
Emopévag and Oedpnua Bolzano n e&icwon k(x) =0 &yel wa TovAdyioToV Ha

pio oto (0,1) Kol AOY® povoToviog k’(x =3x+ j f dt>0 n pila

LLOVOOTKY].
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4. o' (t)=2<a(t)=2t+c ko enerdij a(0)=0 apa a(t)=2t

B’(t)zl@ﬁ(t):tﬂz1 KOl ETE01 B(o):3 apa B(t):t+3
To {nrodpuevo epPadodov pe Pdon to oynuo etvon \%

2t 2t

E(t):%(—?atz+6t+9),te[0,3] &
To epPadod yiveton icd pe to undév otav: \

1 evvohaxtikd: To eufadov yiv v otav a(t)=B(t) < t=3
["a va Bpodue 10 péyioro; O

Er(t)_%(—6t+6t),
E'(t)>0& -6t+6>0< t<1,te(0,3)
E'(t)<0 & =6t +6<0 < t>1,te(0,3)
En o

OUEV® povikn otiyun t =1 to gufadd yiveton pEy1otod

E:TXdX: x* t+3:(t+3)2_(2t)2:—3t2+6t+9 Q
2 2 2 2 %

pnon: H ocvvépmon tov gufadod Ba pmopovce va VTOAOYIOTEL
OPWYTOG T0 oyNuo Tpoméllo pe peydan Pdaon to B(t) ,uikpn Pdon to (x(t)

&
N yog ™ diagpopd B(t)—af(t)

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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Onote:

Epocov napaywyicyun oto R 1ote 1oydet :

0
: . xInx (6) . l+Inx
)=l ()= 5 = ®

oF | x—
Ondrte

f(x)-f(1) lef‘l k—x+l Inx +1—1DPu ]
0=l i I S

INo x <1
f'(x):exff(x)(l :f'(x):f(x)(l—f'(x))
= f'(x)= fx)f'(x) = 1'(x)(1+£(x)) = (x) = '(x) = flx)

)VoAO TV NG f givar to (0, +oo)

E(P(WQ

w x1:f(x) =

= 0
\ (x-1) (x-1)’ (x-1)
é\\Fvcsxf)st Inx <x—1 v k&Be x >0 Ko M wWOTNTO W6YXLEL POVO Yoo X =1 Gpa yo

kbbe x >1 woyder: hx<x-1<Inx—x+1<0

(Inx+1)(x—-1)-xInx _—lnx+x-1_ Inx-x+l

f'(x) >0 yw kéBe X € R apa n f eivar yvnoiog avéovoa oto A = R.
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A2. ’Eoto ¢(x)=2xInx-x*+1, x>1

H ¢ nopayoyiown oto (L+o)pe ¢'(x)=2Inx+2-2x=2(Inx +1
v k60e x >1 wor emeldy n @ ovveyng 610 x =1 dpa M nmwg
pbivovsa 610 [1,+0) dpoywr x 21=> ¢(x

1
(_IJ(X 1) _2 X 1 lnx Xé&— X — 1 —ZX lnX X+1)
x>1:1"(x) = =

(Xl

L &
X 2xInx -1 —x +2xlnx+1_ (0] <0

x(x—l)3 -

A3. 2019 € apyetXq € R: f(xq) = 2019 10 x, eivar povaducod dwotin f
elv cliwg avcovoa.
ucaetcr(ovwg X =X, 01N oyéon O<g( ) (f(x)—2019)2
X@OKDTCT& g =0 apa n ypaeikn Tapdotacn TG 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  Oéto x° =t enopévog 2xdx =dt dpo.

ifz(t 7 dt= jztf" ([tf ] J' t)dt %
2(f'(1)f(1)+f(0))2f(0)1%Q

f
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