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Diln pabnrpra, Pile palntiy,

To pifiio mov Kpatds 6Ta yépia 6ov YPAPTNKE ATOKAEICTIKA Y10, GEVA, Y10
va oe Pondnoer otig Ilavehodwés E&etdoe, dote petd omd
CLOTNUOTIKN HEAETN TOV Vo gloatl £Toyog va yphwelg apota. o va yivel
avtd amouteiton 1 Pabid katavonon TV evvordv Kot TV BewpnudTov-
TPOTAGEWV TOV GYOAKOD Gov PBifAiov.

To pifiio mov kpatds 6Ta yépia 6ov ExeL TNV GLAOGOPIA OTL TO PACIKO LAIKO
OV TPEMEL VO UEAETNOEIS €lval OVTO TOL GYOAIKOV Gov Piiiov, TOL
YNEoKoy EKTOdEVTIKOL Pondnpotog tov Yrovpysiov kabmdg Kot o OEpata
oL pEyptL onpepa Exovv (et otig [HoveAladikég EEetdoers.

To pifiio mov kpatag ota yépia 6ov BELOVTOG Vo GE 0ONYNGEL GTNV OTOAVTN
emtuyio, cov mpoteivel Ko emmAéov Bépata yuo eEdoknon Kor Pabvtepn
okéyM, KabmG Kol GLVOLACTIKA OEpaTa.

To pifiio mov kpatdg ota yépia cov, BELOVTOG Vo Gov Ogiletl To dpoOUO Yia
TNV EMTLYI0, GOV TPOTEIVEL TPOGOUOIMUEVO OOYOVIGUOTA GTO EMIMESO TV
[Maveladwkov E&etdoemv.

To pifiio mov kpatds ota yépia cov, BELOVTOC VO GE OIEVKOADVEL OTNV
eMitevén TOL GTOYOL GOV, OV oL Olvel o€ aVTO TO PIPAio TIC AMOVINGELS-
Vrodeielg ko AVoES TV OepdToOv aQnVOVIag oE céval TNV PO
npoonadela. Tic amavtioels, TIc LIOOEIEEIS KAl TIG TANPELS AVOAVTIKEG ADGELG
(6mwg axpPac Bo mpémel vo ypagpovior oto ypantd cov) Ba T Ppelg oTo
Bipiio Moemv mov cuvodedel To PiffAio avto.

To pifiio mov kpatds ota yépia 6ov BELOVTAC VO GOV OMGEL OKOMO Lo
npdToon TEPEYEL EMOVOANTTIKE Ofpoto mov mpoteiver 1 EAAnvikn
Mobnuatikn Etopeia .

Ayornté pov ovvaoeipe,

H xaBnuepiv cov oayovia eivor mog Oa o10a&elg tovg pabntég ocov
opyavouéva Kol Hefodikd, Le cmoTn dElpton ToV TOAVTILOV YPOVOL GOV,

MOOTE VO KATOPEPOVY TO KOAOTEPO OLVOTO amoTtédecpa. AkpPog avtd



TPOGOOKA VO, KAAVYEL TO TapdV cOyypapa. o va unv oratalds atedeinteg
opeg va  Pperg VMKO  KaTGAANAO, £€ykvupo Kot  0EWOMGTO WOV Vo
avtomokpivetar oto eminedo Tov Oepdtov tov [Hovelladikdv Eéetdoemv
OAAG KOl GTO O10POPOTOMUEVO ETIMEDO TV LAONT®OV GOV.

Adokovtag 10 peyaAvTeEPOo PEPOG Tov PiAiov avtod va gicatl ciyovpog 0Tl

TO, TOPATAV® £XOVV GUVTEAECTEL.

KoAn cuvéyeia

IMévvng Kapayidvvng



pw Eexavoerg ve peretdc....OAHI'TEX MEAETHX TOY BIBAIOY

To BPArio avtd pumopeig vo 10 LeEAETNOELS YPOURMIKA (ONAadT LE TN GEPE TV KEPOAOI®Y
KOl TOV TOPOYPAQ®V TOV) OAAY Kol pun-yPORMIKE (OnAadn emA&yovtag €60 TN GEWPd
TOV KEQPUAX®Y 1)/K0L TOV TOPUYPAQOY GOUPDVOL LE TIS AVAYKEC GOV).
Cpoppmixd:
Me 10 té€h0g TG neAétng kdBe Kepaiaiov amd 1o oyoAlkd PiAio pmopeic:
¢  No €0TIAGEIC OTIG UOKNOELS TOL TpoTeivovTal, ova BEpa, amd To GYOAKSO GOV
Biprio ot0 cvykekpévo kepdroo ™¢ VAng (1°, 2° 3°) ko kotomwv oTo
enavainmrikd 0épota (Kepdiowo 4°).
¢ No mpoomaBNoelS TIC 0oKNoELS, ava BEua, mov mpotetvovtal and 10 Pnoeloko
Bononua tov Yrovpyeiov 610 cvykekpipévo kepdroo g vAng (1°, 2°, 3°) xat
KoTomy ota emavolnmrikd 0éuato (Kepdiato 4°).
¢ No npoonadnoeig, avd 0éua, Tig aoknoelg Tov tpoteivovtol ota «IIpotevopeva
Bépatax (1°, 2°, 3%) kou katémy oto enovainmrikd Oépata (Kepdioo 4°).
¢ Téhog, vo mpoomaBNoEIS T dAYOVIGHOTO TOV TPOTEivOvIOl 010 TEAOG KAOE
KePoAaiov KOOMDC Kol To TPOCOHOI®UEVO Kot o, Béuato tov TlaveAladikmv
2016-2017.
Otav 6Aa avtd yivouv, Ba katoddpelg méco KoAd Umopeic vo dtompaypuatevteic Bpota
[Moavelladikdv E&etdoemv molootépwv €TMV Kol WITOPEC Vo apyicelc and 10 kdbe
KePAAoo Kot TNV katnyopio Bépatog A, B, I' kot A.
Eioo £towpog; To mdco étoyog gicat Oa eavel omd 10 TOG UTOPELG VO, AVTILETOTIGELG
T0. wpooouowwuéva  dymvicuato-dwyovicpate WYEB kot ta Awwyovicuato tov
IMaveradikodv Eetdoemv mov mapatifevior oto 4° Kepdhowo. H Swdwkacio avty Oa
KkatodeiEel o Pabud etopdmTds cov (OAM TO TPOGOUOLMUEVA Olay®VIoUATH £XOVV
Tpiopn O1dpken).
EmimAéov, pmopeig va dtampaypatevteis ta mpaypatikd 8épota tov 2016 ko 2017 (oe
OAOVC TOVC TOTOVE GYOAEI®V) dIVOVTOG «TTPAYLLATIKEG EEETACELSY.
Av 10 evol0pEPOV GoL Elval ovENUEVO Yo TO PABN I pmopels, av to embopeic, va delg
Oépota mov mpoteivovioar omd v EAAnviky Mabnuotikny Etapeio kow axéun va

avatpégelg ota 10 amatntikd Bépata (yopic vo amoyontevtei av dev 1o KOTAPEPELS

TANPOC).



Téhog, Todpa mpémet va, 6€1g TOGO KOAA To EYPAYES GTO TETPAGLO GOV, dNANOT O&V apKel
ot é\voeg ta Bépato oAAd peTpdel Kol 0 TPOTOG TNG TOPOLGINCTG, TNG OOUNG KAl TNG
orttoddynons. ' 1o okomd avtd Bo avarpélelg oto Pipiio TV Aoewv Yo va

GLYKPIVELS TO YPOITO GOV LE TIC ADGEIC TOV divovTaL.

Mn-I'paoppiké:

Y& 6moto onueio ¢ peAETng cov emBupeic, HTopElG va avatpEyels Yo «aglohdynon» ce
omolo Kepdlato kot kotnyopio Bpatoc 1 kol ota Oépata ¢ OANG TG VANG BAelg Kot
oe Omown koatnyopio Oepdrov 0éhelg (Zyxohkov, WEB, wpotewodueva, 0&épata
[ToveAAad1KdV). Zov TPOTEIV®D Vo NV TPOTPEEELS VO OVTILETOTICELS TPV OO T GAAQ
(Zyorko0, WEB, mpoteivopeva) To. TPOGOUOIOUEVE dAYOVIGHOTO OAAG OVTO Vo TO
Kévelg og telkd otdoto. Elvarl amapaitnto va £xelg o€l PAcIKEC OOKNGEL TOV GYOAKOV
ocov Pipriov ko tov WEB. Metd 0o «luyioeigy mov pmopelg kot mwov 0BEAelg
«mpomovnony. Etoog Ba eicon otav ypdesigc MONOX cov, yopic Pondea, oto
TETPAOLO GOV KOl EMTVYYAVELG TOVG GTOYOVE GOUL.

Mmropeig vo SIopope®dGELS LOVOC GOV TO GTOY0 GOV KOl VO TOPEVTEIG. AVALOYO LE ALTOV

OLOHOPPOVELC TN HLEAETT 6oV amd To BEpa A €m¢ kot To Ofua A ...kt KATL TApATdvo.

Kol pehétn xat...... o BdBog



ITEPIEXOMENA

R Omp > > e mER

OC=p o ER

OC=p o ER

w
)

OPIO-XYNEXEIA XYNAPTHXHX XEAIAEX

OEMA A 13-21

OEMA B 22-45

OEMAT 46-65

OEMA A 66-76

ATATQONIXMATA 78-91
ATIA®OPIKOX AOTTEMOX XEAIAEX

OEMA A 94-108
OEMA B 109-128
OEMAT 129-151
OEMA A 152-169
ATATQONIXMATA 171-180
OAOKAHPQTIKOX AOT'TEMOX XEAIAEX

OEMA A 183-190
OEMA B 191-200
OEMAT 201-217
OEMA A 218-228
ATATQONIXMATA 230-236




K EINANAAHIITIKA OGEMATA YEAIAEX
E | Eravoinmrika ©fpata tne E.M.E. 239-247
@ [Ipocopowpéva Atayovicpota 248-274
A O¢pata [Taverladwov 2016-2017 275-306
A Aéxa amontntikd 0gpota (3° ko 4°) 307-312
A
I
0
40
OAHTI'IEX YXEAIAEX
E&etaotéa OAn 315-317
Odnyieg dwackariog Ko dwyeiptong g VANg 318-335
Odnyieg mpv...T1g e€etdoeic 335-337

>ZIT S>> o










Kepddato I°:0pio-oovéysio oovaptnong

OEMA A

Al. Ovmo onpavtikoi opiopoi
. Trovopdalovpe mpayuatiky cvvéptmon f pe nedio opiopov 10 civoro A;
. Tt ovopdlovpe ypapikn mapdotaocn e ocvvapmong f;

. [T6te 600 cvvapthoelg T kol g Aéyovtau icec;

N oW N P

. [Tote Aépe 6Tt o cvvdptnon f ue medio opropod A mapovoialet:
¢ 010 X, € A (0Ak0) péyoro,
¢ o100 X, € A (0Ad) erdyioTo.

5. Av f :A—> R kot g:B— R, 800 cuvapticeic Tt ovopdiovpe cdhvleon g f
pemv g,

6. ITote wa cvvépmmon f Aéyetan

¢ yvnoiog avéovoa 6' éva d1d ot a A tov mtediov opiopod g;
¢ yvnoiong ebivovsa ¢' éva d1d ot a A Tov nediov opiopod Tg;

7. TI6te po cuvéptmon f 1A — R Aéyeton cuvdptnon «1—1»;
8. Tiovopdlovpe avtiotpoen g cvvapmong f A —>R;
9. Iote pio cuvapon f Aéyetan cvveyng o éva onueio X, Tov mediov opiopod

me;
10. IT6te pio cuvéptmon f Adyetar cuveyng

¢ o¢ éva avowkto Swiomua (&, B);
¢ oc éva KAeoTo Sibotnpa [a, B];

11. Tiovapdletan axorovdio;

13



Kepddato I°:0pio-oovéysio oovaptnong

A.2. Awwtvrnooegls -T'empetpikéc Eppunveieg Oeopnudtov ko

IIpotdoemv

1. Na dwaturdoete 1o Kprriplo Thg TapeUPOANg.

2. Na Satvndoete 1o Oedpnuo tov Bolzano kot va Sdoete T yeopetpiky) Tov
epunveio oyedalovtog Eva TPOYEPO GYNUO.

3. No Swatvndoete 10 Oedpnuo towv Evdiopécov Tipudv kot vo dOcETe ™)
YEOUETPIKN TOV epuUNVEin oxedALoVTOC EVO TPOXELPO CYNMOL .

4. No dwarvndoete to Ocdpnua T Méyiotng kou EAdyiotng Tipng ko va ddoete

TN YEOUETPIKY| TOV epunveio oyedalovTag Eva TPOYEPO GYNOL .

A.3. Ocopnporo kat llpotdacels Yo amodeién

1. Tlow etvon 1) oyéon TOV YPaPIKOV TopacTdceny Tmv cuvaptiosov f, f;
No amodeiete TOV 1GYVPIGUO GOC.

2. Av P(x)=a,x" +a, X" +..+aX+a, éva molvdvopo, va omodeitete Otu

limP(x)=P(x,).

XX,

3. Eotw 1 pnti| ovvéptnon f(X) = g(X; , 0mov P(x), Q(X) moAvdvoua tov X
X
Kot % € R pe Q(x) == 0. Na anodeitete ot lim f(x) = m
e Q%)

4. No dwatondoete kot vo, amodeitete 1o Oedpnuo TOV EVIIOUESHY TIHAOV.

14



Kepddato I°:0pio-oovéysio oovaptnong

A.4. Epom)ogilg AVTIKEIPEVIKOD TOTTOV
Yyorkov Bipiiov
2e KoOeguid, omo TIC TOPOKATW TEPITTWOEIS VO KUKAWMOETE TO ypouuo. A, av o
1oYVPIoUOS elvar oAnOng kor to ypouuoa P, av o 16yoplouds eivor Wevorg,

OUTIOAOYWOVTOS TVYYPOVWS TV OTAVTNOY 0OG.

L
1. Avf(x)=Inx xon g(x)=e™, tore:
(gof)(x):%, xeR". AT
(fog)(x)=-x, xeR. ALY
A
2. Av IimLX):IE]R,t()ts lim f (x)=0. v
-1 x—=-1 x-1
3. Eivau AlY
Iim[x( 21 ﬂzlimx-lim 21 =0-1lim 21 =0.
x—0 X+ X x—0 x=0 X 4 X x=0 X 4 X
4. Av f(x)>1 ywkébe X e R ko vdpyet to lim f (x), tote: A Y
lim £ (x) >1.
A|Y
5. Ioyvet: . lim (Xn,u%j =1.
« A|Y
B. lim 2H% _1,
X—+o0 X
6. Av 0< f (x) <1 kovtd o0 0, TOTE: A Y
o, ~
lim(x*f (x))=0
7. Av f(x) S%, X € (a,+00), 101 Kot avéykn Oa eivar: ALY
lim (x)=0.

15



Kepddato I°:0pio-oovéysio oovaptnong

, H X r ’ ’ 7 . A lP
8. Av vmapyst o leirg( f(x)-g (X)), 10TE MAvTaL sivar ico pe:
t(6)-9(6).
9. Av lim|f (X)‘ =1, 101¢ xat avdaykn Oa sivar: ALY

XX,

lim f (x)=1«xa lim f(x)=-1.

XX, XX,

10. Av lim|f (x)|=0, t6te lim f (x)=0. ALY
11. Av T ovvggngoto R oty X == 4 giva: A Y
X? - Tx+12
f(X)=—
(X)="—=,

tote 0 f(4) etvon ico pe 1.

12. Avn f eivon cvveyfig oto [-1, 1] xau f(-1)=4, f(1)=3, A Y

TOTE VIAPYEL TPaYHATROG apdpdg X, € (-1, 1) téroog, dote:

f(x)=r.

II.

No. KOKADGETE TH TWOTH ATAVTHON T8 KOOEULA OO0 TIS TAPOKATH TEPITTMDOELS:

1. Av lim f (x)=1, limg(x)=m pe |, meR kor f(x)<g(x) xovid o10 X,,

XX,

TOTE KOt ovaykn Oa givor:

A. l<m B. I<m I'.I>m A. I=m E. m<|

1-2x2)’
2. To 6po lim ( )3

glvon ico pe:
X—>+00 (XZ +1)

A.8 B.1 Ir.o A. +o0 E. -8
_ ‘x3—x2—1‘—x3+x2
3. To lim ; givon {co pe:
X—>+00 X
A. +o0 B. —o0 r.1 A. -1 E.O

16



Kepddato I°:0pio-oovéysio oovaptnong

3 2

4. Av 1o lim X=X~ 2x deV VIAPYEL, TOTE:
X=X X° =X
A. X, =0 B. x,=2 I'. x,=-1 A X, =1

I11.
1. Aivovton o1 cuvapticers :

f(x)=

1
x?-1

1
—(X—2)2 +1  kat  g(x)=

AT TOVg TOPAKAT® 16YVPIGHOVE AdBog etvat o:

A. H g glvor ovveyng oto 2 .

B.H f &ivat ovuveyng oto 1.

I'. H g £xe1 dvo onueia ota omoio dev glval cuveyng .

A. lim f(x)=1.

2. Tlow. omd o TopaKdTo Opia Vol KAAMS OPIoUEVaL
A.Hm#x“—x+1 B.Hmdxm—x—l
= X—>
I. lim 3%’ +x-1 A. lim /3x° +x-1

X—>+00 X—>—00

E.Hm[m(ﬁ+x+ﬂ} ET.Hm[m(ﬁ+x—Q}

x—0 x—0
3. Alvetonn ovvépmon f n omoia ivon cvveyrc oto Stdotnua A =[0,3], pe
£(0)=2, f(1)=1xa f(3)=-1.

[Towog amd Tovg TaPAKATO IGYVPIGLOVS dEV TPOKVTTEL KAT' avdykn Omo TG

vroBécerc;
A. Yrapyer X, € (0, 3) térotog, dote f(%,)=0 . B. Iir? f(x)=-1.
I limf(0=f(2). A [-1.2]< ().

E. H péyiom tyun g f oto [0,3] eivon to 2 kot n eddyiotn tipn g to —1.

17



Kepddato I°:0pio-oovéysio oovaptnong

Ynowkoé BonOnpa
Epomiosig Zootov-AdBovg
1. M ovvaptnon f :A > R givon cuvdptnon 1-1, av kot povo av yia
OTOONTOTE X, X, € A 1OYVEL T CUVETAYOYN: OV X, = X, , T0Te f (X)) = F(X,).
2. Mio cuvapmon f pe medio opiopod A 0o Aépe 6Tt mapovctdlel 6to X, € A
(oAko) eldyroto, to f(X,), 6tav f(X) < f(X,) Yo kGOBex € A,
3. Av vrépyovv oto R 10 Opio Tov cuvoptioewv f, g dtav X = X, 10te

woyveL:

o foo fm e

o g(x)  limg(x)

, €pdoov lim g(x) =0

4. Tho x60e cvvaptnon f 1 ypagkh mapdotacn g | f | amoteleiton omd Ta
tuquata g C; , mov Bplokovtor méve omd tov aEova X'x  Kat amd ta
GULUUETPIKE, OG TTPOG TOV GEova X X, Tav tunudtov me C, , mov Bpickovtat
Kdto omd Tov d&ova X x.

5. Ioyvet Ot

ovvx-1 B

lim

x—0 X

1.

6. O1 ypagikéc mapactéoelc C kor C’ twv cuvaptioeov f won f eivan
CUUUETPIKEG G TTPOG TNV eVBeiar ¥ = X mov dryotopel Tic yovieg XOy kot
X'Oy’.

7. K&0e ovvaptnon mov eivan «1-1» givan yvnoimg povotovn.

8. Eote o suvépmon opiopévn 6 éva suvoro g popens (@, X, )u( Xy, B) ko
| évag mpaypatikog apBpog. Tote wydel n 1oodvvapio:

lim £ (x) < lim ((x)-1)=0

9. Av i ouvépton f eivor yvnoiog avéovoa kat cuveyng o€ va avolkTo

18



Kepddato I°:0pio-oovéysio oovaptnong

S (@, B), T0TE T0 GHVOAO THdV TG 6TO SIACTNHA OVTO £fva TO

Swbompa (A B), émov:
A=lim £(x) kB = lim f(x).

x—a*

10. Av po suvaptnon f etvar yvnoiog pdivovsa ko Guvexig 6e £vo avotkTd
Sibompa (@, B), T0TE T0 GHVOAO THDV TG 6TO SIACTNHA 0VTO £ival TO

Sompa (A B), 6mov A= lim f(x) ka B = Iirpi f(x).

11. Avnovvaptnon f: A= R eivar «1-1», 1o1e 10%0€L
fA(f(x))=x, xeA.
12. Av pio cuvaptnon f eivar opiopévn ce éva GHVOAO TG HOPPNG

(% )u(%y, B), ToTE:

lim f(x) =1, av ko povo av lim f(x) = lim f(x)=1.

XX, XX,

13. Av lim f(x)=0 ko f(x) <0 xovtd 610 X,, TOTE:

XX,

14. Av a>1, t6te lim a* = o0,

15. Av f,g eivar 800 cuvaptioeig pe medio opiopod R xar opilovron o
ovvbéoelg fog kou gof , tOte awtéC 01 GLUVOEGELS Eival VTTOYPEMTIKA {GEC.

16. H ypagin napdotoon g cuvaptnong —f  etvon coppetpic], og mpog tov
a&ova x x , ™G ypapikng tapdotacng tng f .

17. Av vrépysito lim f(x) >0, tote f (X) >0 Kovtd 610 X, .

18. Yréapyovv cuvaptiosig mov eivar «1-1», aAlé dev eivar yvnoimg povotoveg.
19. Mo suvaptnon f etvar «1-1», av kot pdvo av kéde oprldvtio gvdeio
(TopEAANAN 07O X X ) TEUVEL T YPAPIKT TAPACTOGT] TG GE VO TOVAGYLGTOV

onueio.

19



Kepddato I°:0pio-oovéysio oovaptnong

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Av f,g,h eivar tpeic ouvaptioelc kot opiCetonn ho (gof ), 101€ opileTan
kaum (hog)of o woyven:

ho(gof )= (hog)of .
Mia cvuvaptnon f:A— R givar «1-1», av ko povo av ya kébe otoryeio y
TOV 6LVOLOL TV NG 1 e€lomon f(X) =Y éxel akpidg pio Avon we mpog
X.
Av n ovvaptnon f eivon cuveyng oto X, Ko n cvvéptmon g etvon cuveyng
0T0 X,, T0TE 1 6VVOeoN Tovg gof eivan Guveync oto X .

Av i cuvapmon f givar cvveyng o€ éva dtdomua A Kot dev undevileton
o’ auto, TOte Ot N elvan Betikn Yo kéBe X € A M elvar apvnTikn Yo

K@0e X € A, dnAadn dwnpel otabepd TPOGUO GTO ST A .

H swova f (A) €VOG O100TNOTOG A HEGH MG GuvEXODG cuvaptnong f
elval odoTnuo.

Ioyver lim X" =400, ve N,

X—>+o0

Av lim f(X) = +oo, t01¢ f (X) <0 «KOVTE» GTOX, .

X=X,

Av lim f(X) = +o0 f—o0, 1018!

X=X,

lim——— 0.
X—>Xo f(x)

Mia cvveyng cvvdptnon f dwatnpel Tpdoonuo og kKabéva omd To SlouoTHuATo,

oto. omoia o1 dradoykég pilec g T ywpilovv to Tedio oprouov TG,

. AUTRt
Av x =0, 101€ 1oyvel lim—=- = 0.
x->0 X

Av novvapton f eivar cuveyng oto [a, f], 101€ T0 GHVOAO TIUDV TG ©TO
dlotnua avtd gival:
[f(@), (A [T(B) f(a)].
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31. Av Iim%: leR xon limg(x)=0, tote lim f(x)=0.
x>% g(X X—Xg X=X,

32. Avnovvapmon f:A— R sivor «1-1», d1€ 16y0e1 N 160Svvapio:

f(x)=f(X)e X =X,.
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OEMA B

B.1. Zyoikov Bifiiov

1. oo ivar To mEdio 0PIGHOV TOV TAPAKATD GLVOPTCEMV:

a. f(x):X—Jr2 B. f(x)=Ux-1+v2-x

x?—3x+2

2. No. TopaGTHGETE YPUPIKE T GLVAPTNON:

3. f(x)=In(1-¢")

o. f(x):%ﬂ B. f(x)=x|x|
-X+3, x<1
Y. f(x):{“l’ o1 8. f(x)=|Inx

Kot amd T YpoQIKh Tapdotact va Tpocdlopicete 1o cUVOAO TV TIH®V g |
o€ Kabegd mepintmon.
3. Mo mo1éc Tipég tov X € R M ypogiky mapdotaon g cuvéptnong f Bpioketar

mhvo and tov Aova X 'x, OTAV:
o. f(X)=x*-4x+3 B. f(x):i—z y. f(x)=e"-1
4. T moég Tipéc Tov X € R 1 ypagikh mapdotacn tng cvvaptmong f Bpioketan
TOVE omd TN YPAPIKN TOPACTACT] TG GLVAPTNONG g, OTav:
A. f(x)=x"+2x+1 ko g(x)=x+1
B. f(x)=x"+x-2 xat g(x)=x*+x-2

5. Na TopacTAGETE YPAPIKA TN GUVAPTNON:

a. f(x)= |X+]4+|X i B. f(x):M’XE[O’ 2r]
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Amo ™) ypagikn mapdotacn e f va mpoodiopicete To GUVOLo TIL®OVY TG OF
kaBepd mepintoon.
6. No npocdiopicete T cvvapmmon f 1 omoiac n ypapiky mapdotocn stvou :

Ay

7. Na gEetboete o€ mo1eg omd TIC TopakaTo meputmoelg eivon f =g . Ttig

4

Pl - — —
[FUY Wp—
o
b

nepUTTOOEIS oL gival T = g, va mpocdilopicete To evpvTEPO duvaTd

vocHVoAo Tov R 610 onoio wydel f(X)=g(X).

A=V xa g(x)=(Vx) B. f(x):% KaL g(x)=1—ﬁ
x-1

Jx-1

8. Afvovtat o1 cuvaptioELC:

r. f(x)= kot g(x)=+/x +1.

1 X
f =1+=— = —
(x)=1+ Lo g(x) T

Noa Bpeite T1c GLVOPTACELS:
f+g,f-g,f-g, i
g
9. Opoing Y100 TIC GLVAPTAGELC:

f(x):\/§+% Ko g(x):\/——%

10. No npocdiopicete t cuvéptnon gof , av:

A f(X)=x* xar g(x)=+x. B. f(x)=nux xam g(X)=\/1—7.

T. f(x):% kot g(Xx)=epX.
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11. Aivovtot ot cuvapthceic:

f(X)=x*+1 xou g(X)=+/x-2.
No Tpocd10piGETE TIG GUVAPTNOELS:

gof xou fog.
12. Aivovtor ot cuvaptioelg f (Xx)=x+1 kot g(x)=ax+2. T mowa T Tov
aeR woyvel fog = gof ;
13. No Bpeite cuvdptnon f térown, dote va 1oydeL:

A. (fog)(x)=x*+2x+2,av g(x)=x+1.
B.(fog)(x)=v1+x* ,av g(x)=-x.
, OV g(x):\/1—7.

14. Aivovtau o1 cuvopTicEC:

I.(gof )(x) =|ovvx

f(x)= a:+f,us B 7= —a® xon g(x)=x—-2v/x+1

Noa armodeitete Ot

A f(f(x))=x .,y kabe xeR-{a} ko

B.g(9(x))=x, v kébe x [0, 1].

15. 10 endpevo oynua eivar AB = 1, AT = 3 xou I'A =2. No ek@ploete 10
eUPAdOV TOV YPAULOCKIOGULEVOD Y®PIOL MG cuvaptnoT Tov X = AM , 6Tav 10

M Swypdpet To vBOYpappo Tuqua Al

) 4

N

A7 MB i
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16. 'Evo opBoycdvio KAMN dyoug X cm ivar eyyeypoppévo o€ éva tpiymvo
ABT" Bdong BI'= 10 cm kou Oyovg AA =5 cm. Na ekppdoete to eufadd E

ka1 Vv epipeTpo P tov opBoywviov o¢ cuvdptnon tov X.

17. O avOpomordyot ekTiODY OTL TO VYOG TOV avOpOTOL diveton omd Tig
GLVOPTNGELS:
A(x)=2,89x+70,64 (yia Tovg Gvipes) Kot
[(x)=2,75x+7148 (yia 11g yovaikeg),

OTOV X O€ €KOTOOTA, TO P KOG TOV Ppayiova. e pio avackaer Bpédnke Eva
0010 amd Ppayiova unkovg 0,45 m.
A. Av poépyetal amd Gvopo TO10 MTOV TO VYOS TOV;

B. Av mpoépyetar and yvvaiko mo1o frav To HYog G;

18. Zoppa pirovg | = 20cm kdPetan og Vo Kouudtio pe pikn X cm kot 20— X
cm. Mg 10 Tp®OTO KOUUATL oYNUATICOVLE TETPAY®VO Kol LE TO OeVTEPO
10omAevpo Tpiywvo. Na Bpeite to dBpoopa Tov pPaddv Tmv 600 oynuitmv
®G GLVAPTNOT TOV X.

19. Ot moreodopot pag mOANG extiody 611, dtav o TAndvouds P e moAng sivon
X €KATOVTAOES YIMAdES dTopa, Bo LITAPYOVY GTNV TOAN:

N =10,/2(X* +Xx)
YIMAOES avTOKIVNTOL.
"Epevveg detyvouv 0Tt g t €t and onpepa o TAnBuopds g moAng Ba givan
Jt+4 EKOTOVTAOES YIMAOES ATOLLOL.

A.Na gkppboete tov apBpud N tov avtokvitov ™ ToANg ¢ cuvdptnon oo t.

B. T16te Oa vdpyovv oty wOAN 120 ylddeg avtokivita,

25



Kepddato I°:0pio-oovéysio oovaptnong

20. No Bpeite moieg amd Tic mapokdtom cuvaptioslg sivar «1-1» kot yio kddepio
am’ avTéG vo Bpeite TNV avTioTpoen TNC.

a f(x)=3x-2 B. f(x)=x*+1 7. £ () =(x-1)(x-2)+1

5. f(x)=3-x e f()=In(1-x) ot f(x)=e"+1

e’ —
. f(x)= n. f(x)=|x-1
e+
21. Aivovtal ot ypapikég Tapactdcels tov cuvaptoeav T, g, @, v.
A y

y=f(x) y=g(x)

W

(0

W

()

.1I

y=0(x) y=u(x)

.
i

0 X 0

Na Bpeite moteg amd T cvvapmoes T, g ,@ , ¥V &ovv avtioTpoen Kot yio

kaBepio am' avTéG va yopdEeTe TN YPAPIKY TOPACTOCT TG AVTIGTPOPNS TNG.
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22. No. Bpeite to lim f(x) korto f (XO), EQPOGOV VIAPYOVY, OTOV 1] YPOUPIKN

napbotaocn g ovvaptmong f eivarl:

v bV

2

)

a

VA Y
2/.4: y=f{x) 2 .—_0_1'=_fl:_l'}
/ -—\ 1 —
0 I 2 3 o I 2 5
x=1,2 x=1,2.3

23. Atverau ) ouvépmon f mov eivar opiopévn oto [-2, +00) Kau &gl ypapikn

TOPAGTOCT TOV POIVETAL GTO TOPAKAT® oYNHUa. No EEETAGETE TO101 OO TOVG

EMOLEVOLG 1GYLPIoUOVG Etvar aAnOeic.

1) lim f(x)=2 74
o R B Y R (65
i) lim f(x)=1
-] 3
iii) Iin?_f(.r}=2
3 9
iv) lim /(x) =3 '_'“\\ '
v) lim f(x) = 4 1
W) o i) =3 2 of 1 2 3 4 «
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24, No. yapééete T ypogikn mopdotacn g cuvdptnong f xou pe ™ Pordeia

avtic vo Ppeite, epodcov vapyet, to lim f(X), otov:
X—>Xg

5x 46 X, X<1
o. f(x )_i,xozz B. f(x)=11 , X =1
—, X>1
X
x?, x<1 Jx
SECIEL , X =1 8. f(X)=x+-—, % =0
v 1) {—x+1,x>1 & () =x+ x o

25. Opoing 6tav:

3 2
A. f(x)zw

1 y X =11 X =-1
(x+1)Vx* -6x +1 1
B. 1(x)= 3x-1 73

26. X0 mapoxdto oy to tpiymvo ABI givorl opfoydvio pe y =1.
Noa vroAoyicete o dpoi:
a lim(a-p) B lim(a?- %) iii. limZ2
0>~ 0>~

->= 0=
2 2 2

el
—
A y=1 B

27. Na mpocdiopicete 10 1 € R, dote 10 Op1o:

lim (\/x2 +5x+10 —/lx),

X—>+o0

va vrdpyet oto R.

28. Atvetar  cuvéptnon:

X% +1
F(x)= X+

va Bpeite Tig TipéC tov a, f e R yia tig onoieg woyver lim f (X) 0.

X—>+o0o
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29. No Bpeite to. 6pra :

2_5 [2 _ 2 _
A. lim w B. lim YX 15X T
x>0 X2 - 3X 42 o0y A4 +3X% |

30. Zta mapokdto oyfpota Stvoviol ol ypapikéc TapacTicES SVO GLVOPTHGE®Y.
Noa Bpeite Ta onueia ot omoio avTég dev elvar cuveYEic.

by

b
]

=

[ g
"

0 2 3 35 X 0 1

31. A.’Ecto pia cuvépmmon f n omoia givar cuveyng oto X, =0 . No Bpeite 10
f(0), av yia kdbe xe R 1oyven:
xf (X) =ovvx-1.
B. Opoimg, va Bpeite 10 ¢ (0) Yo TN GVVAPTNON § OV Elval GLVEYNG 6TO
X, =0 oy kébe x e R 1oyvet:
||xg (x) - nux| < x2.
32. A. Aivetar 1 GuvapTnoN:
00 = {(X—K)(X+K), X<2

KX+5 X >2

va Tpocdiopicete 10 k , ®oten f va eivar cuveyng oto %, =2 .
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B. Atvetol n cuvaptnon:
a’x?+ fx-12, x<1
f(x)=45 , Xx=1,
axX+pf , X>1
va Bpeite T Tipéc tov - @, B € R yatig onoiegn f eivar cuveyng oto
% =1.
33. A. Av otovvaptiiceig f, g eivar opiouéveg kat cuveyeig oto [0,1] wou
TANPOVV TIG GYECELS:
f(0) <g(0) xou f(1)>9(),

vo, anodeifete 6TL vrapyet éva Tovhdyistov & € (0,1) Tétolo dote:

UORMOR
B. No anmodegiete 6t1 01 el0MOEL :
4 X
.x+1+x'3+1:0 B. e +Inx_0
x-1 x-2

Xx-1 x-2
34. Ze kabepid omd TIC TAPUKAT® TEPITTOGELS VO, ATOSEIEETE OTL O1 YPOUPIKEG

Tapactdoelg Tov cuvaptioemy T kot g €yovv éva akpipdg kowd onueio

a f(0)=e xa g(x):% B. f(x)=InX xat g(x):%

35. Na Bpeite 10 Iin} f(x), 6tov :

a. Iimx;4:+oo IimM:

=1 f(x) Mim—"==—o0 3. liM[£() (3% ~2)] = 4o
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B. 2. Ynowoko Bofjonpa

1. No Bpebel 10 medio 0p1opHOD TV GLVOPTHGEMV:
A f(x):—\’4|_n|?;_ ad B. f()=1-3"""

2. TTowo givon 1o mEdio 0pIGHOD TOV TAPAUKATED GUVOPTHGE®DV:
o f(x)::eri B. f(x)=3X-4x+3
y. £(x)=log(|x|-3) 8. f(x) =20

3. Toto &ivan 0 eSO OPIGUOD TOV TAPUKAT® GLVOPTHGEDV;

o t=(x-0"" B f(x>=8¢(2X—%) Y f(x):"")(x‘%)

4. Atvovtai o1 GUVaPTAHCELC:
f(X)=Xx+x-2 war g(x)=x2+5x-6.
Noa Bpebotv:

A. Ta kowd onpeio tov C; ka C; .

B. Ta onpeio topung tov C; kar C; pe tovg agoveg XX, Yy.
I'. Ta Swotipata ota omoia 1 G, givon mave and m C; .

A. To dwotpota ota onoia n - C; givar kat® amd Tov X'X .

6. A. AiSovtot ot GUVOPTAGELC:

f(x) = /é KoL g(x):\/\){;l

No amodeilete O6t1 T == g wou va Ppedel to evpvtepo vmosvvoro tov R

oto omoio woyvel f =¢.

B. Atvovtat o1 Guvaptioeis:

f(X)=vx+[x|-2 xar g(x)=+v4-x .

Noa opicete T1Ig GLVOPTACELS:

f+g,f-g,f-g, r :
g
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7. AiSovton o1 cuvapTAGEIC:
f(x) =v1-x2, g(x) =Inx, h(x) = nux
Noa Bpeite T1¢ GLVOPTACELS:
gof, goh, hog .

8. Na efetéioeTe MG TPOG TN LOVOTOVIDL TIC TUPUKATM GUVAPTNGELC:
T 3r
A. T(X)=x*-4x+5 o0 R B. g(xX)=InX+nu(x+2) oto [57}

9. Na Bpeite Ta AKPOTATA TOV TAPUKATO GLVUPTHGE®DY :
A. T(X)=-3+2x+1 B. g(x)=[7-x-10

10. Atvetar 1 suvéptnon:

f(x)=4/4-16-2x

A. No LEAETNOETE OC TPOG TNV LOVOTOVID TNV Kot

B. Na npocdiopicete ta akpdTaTd TNG.
11. Atvetou  cuvéptmon:
SX
f(X)=——
¥ =2

A. Na amodeiéete 0Tt f eivar yvnoing avéovoa oe kabéva and o dlaoThpota

, XeR

(-o0, 0] kou [0,+o0).
B. Na omodeiete otin f eivan yvnoing avéovoa oto R.

12. Atvetar M cvvépnon:
f(x):lnx+«/e7+x2

A. No LEAETNOETE TN LOVOTOVINL TN .

B. Na Aoete v avicwon:
X2 +Inx++/ex —1<+Je.
13. A. Avn f eivan yvnoiog avéovsa oto Stdotnua A, 1 g &tvan yvnoiog

@bivovoa oto A kat oyvel f(X) >0, g(x) >0 yakdbe xe A, va

f
amodeifete OTLM cvvdptnon — givar yvnoimg avovoa oto A.
g
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B. Na anmodegiEete 6t1 ) cvuvaptnon:

h(x):.ﬂli
nux

etvan yynoing av&ovoa 610 I:E ﬂj .

I'. No anodeifete 0TL Y10 k6Oe @, f € l:%, ﬂj ue a < B oyoet
amB < ﬁnﬂa
14. No anodeifete 611 01 emdpEVES GLVAPTNGELC £fvan «1-1» oT0 MESi0 OPIGHOD
TOVG.

2x-1
X-3

A F(X) = B. f(x)=e2 +

15. No eéetdioete av o1 endpeveg cuvaptioel stvan «1-1» 610 mEdio opiopod

TOVG,.

A. f(x)=+/3-v2-x B. g(x)=/x-3-2 T. g(x)=|x-1-4x

16. Na anodeifete 611 01 ETOUEVEG GUVOPTHGELS EIVOL OVTIGTPEYIILES GTO TESTO

OPIGLOV TOVG Kol Vo Bpeite TNV avTioTpoPn TOVG.

A. f(X)=2e%3+1 B. f(X)=+4-+1+x

17. Na Bpeite av vrapyovv ta Opio:

2x2 —3x -2 JOX2 —6x+1—|x-5|

A liM——— B. lim
x>2 \[y2 —3-1 x—>-2 1-x +7]

I. lim (2e&/x—5+27w) A. lim (2e&/x—5+27w)

X——4 X2 + X——4 X2 +2
18. Ecto cuvéptnon f:R - R teto1, OOTE:

X5 < f(X) < X6 +3x* yu kGbe X e R

Noa Bpeite ta 6pro:

A. lim (x) B. lim. ) . limJLX)

x—0  x2 x=0 X
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19. Na Bpeite, av vrdpyst, 0 Iing f(x), 6tav:
X—>

X2, x<0 | |
X
A. £(x)=11-ouvx B. f()="2

, x>0 X

Jx
20. Aiveton n cvvaptnon:
2 —
f(x)zw, a, feR

X-3
v TV omoia yvopilovpe OTL:
IXi_rE f(x)=14
A. Na anodeifete 0tiyio X =3 givat:
18a+50 =6 .
B. No Bpeite tic Tipég tov o, f, yuoo X == 3.

21. No Bpeite to 6pra:

A. XIiTO(\/XZJrZX_\/XZ_X) B. Xli[rlo(Jx2+2x—Jx2—x)
22. A. Aivetann suvéptnon f:R = R yua tqv omoia 1oyvet:
xf (X) > X3 +x+1 Y10 kéBe X € (0, +00) .
No Bpeite 10 Xllrﬂo f(x).
B. Aivetau ) ovvdptnon f:R - R yia v omoio ioydet:

X*—x+2017 < f(x) yia kdbe xe R

Noa Bpeite To 6pro:
lim (xf(x)).
X—)—w( ( ))
23. No. eE£Td0ETE 0V O1 TOPAKATM GUVAPTNGELC Eival GUVEYELC:

N

ovov(nux)-1, x>0 —, Xxe/0,1
A. f(x):{x_l (’”;) o B. f(x)=4 iy X0
H ) In(-x), x<0
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24. A. Na Bpeite Tov T0m0 TG cuveyolg cuvaptnong fi[-5,+00) > R yu mv
omoia 1oy vEL:
xf (X) = Vx+5 - f (x) -2 yi0 k60g X € [-5,+0)
B. Alveton n cuveyng ovvapmon g :— R — R n omoia mAnpoi v emduevn
oyéon:
ovvX—-1< X8 —xf (X) yu kabe x e R
Noa Bpeite o f(0).
I'.’Eoto 60111 ovvapon h:R — R eivot cuveyng oto onpeio X, =1. Na
vmoloyioete to h(l) av yvopilete ot 10ydeL:
X—x* <(x-Dh(x) <-3x+3 yi0kébe xR
25. A. No amodeifete 611 1 ekicmwon:
InNx® =-x+6
éyel pio Tovddyistov pila oto (1, €).
B. No amodeiete 6t e&icmon:
X +X=X+5
&xel po tovAdyotov pilo oto R.
I'. Av ae R, va anodeiete 6L 1 e€icwon:
anux+rz =X
&xel pio tovrdyotov pitaoto (0, a+r].
26. Ecto cuvapmon f :[0,6] > R , n onoia eivar cuveyng oto [0,6] pe:
f(0)= f(6).
A. Na Bpeite to medio opiopov TG GLVEAPTNONG:
g(x)=f(x+2)-f(x)
Kot vo arodeifete OTL avty| ivon cuveyNg.

B. No amodeiete ot

9(0)+9(2)+9(4) =0
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I'. No anodeifete 61 vrapyet éva tovddyotov & € (0,4) hote:
f(&+2)=1(S).
A. Nao amodei&ete 6T e€lowon:
e =1-Inx
&xel povadikn pilo.
27. Atvetar n ouvéptnon f e tono:
f (x) = -3e***" -5x+3
A. Na Bpeite 10 €idog g povotoviag g f .
B. Na Bpeite to ovvoro tinmv g f .
I'. Na anodeitete 0t 1 e&iomon:
f(x)=0
&xel akpPog po Avon oto R.
28. Atvetarn ovuvéptnon f pe tomo:
f(x)=2x*""+5x-7, xeR.
A. Na amodei&ete 6tL 1 suvaptnon f eivar yvnoiong avéovoa oto R.
B. Na Aoete v e€icwon:
f(x)=0.
I'. Na Bpeite to mpdonuo g cvvaptmong f .

29. Atvetarn cuvéptnon f pe:

f(x)=4Ve* -2 +3

A. Na Bpeite to medio opiopHov TNG.

B. Na Bpeite 10 cOVOAO TGV TNG.
I'. No opicete v 7.

30. Atvetonn ovvépmon f pe:
f(x) = 2In(\/x—1+1)+3

A. Na Bpeite 10 medio opiopod g f .
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B. Na amodeifete 6tim f eivan «1-1».
I'. No opicete v f .
A. Na Moete v e€iomon:
f*(1+x)=2.

31. Atvetonim ovvépmon f pe:

f(x):(%jx—3x+2

A. Na Bpeite 10 €idog povotoviag g f .

B. No amodeitete 6L vapyet povadikodg X € R yuo tov onoio 1 cuvéptnon
moaipver tnv Ty 2011,

I'. Na Aboete v avicwon:
3x2*+2" <1.
32. Aivetou n cuvaptnon f pe:
f(x)=3x""+2x-5, xeR.
A. Na amodeiéete 6Tun f eivon yvnoiog avéovoa oto R.

B. No anmoodeitete 6t 1 e&icmon:

f(x)=0
&xet axpPog pia piCa, m x=1.
I'. Na Bpeite to mpdéonuo g f .
33. Na Bpeite t0 IXILT} f(x), 6tav:
a. lim 2fx(;)1 =+oo B lim 4fx(4):)3 =0y lim[ f(x)(3x+4)]=+o0

34. Atveton n cvveync ko yvnoing povotovn cvvapton f :[1,5] > R ¢

omoiag N ypagkh Tapdotacn mepvéet and ta onueio A(1, 8) kB (5, 12).
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A. No amodeiéete 6in f eivon yvnoiog advéovoa.
. . . , , 29
B. Na anodeifete 011 M cvvdptnon T maipver v tyun 3

I. Yrépyet povadicd X, € (1, 5)tétoto, hote:

2f(2)+31(3)+4f1(4)

F (%)= 9

35. Atvetonn ovvépmon f pue:

f(x)=In(3e* +1)-2
A. Na Bpeite 10 medio opiopod g f .
B. Na anodeiete 60Tin f aviiotpépetar.
I'. No opicete v f ™
A. Na Aoete v avicmon):

f(x)<f*(In5-2)-2.

36. Aivetou n cuvaptnon f pe:

f(x)=-2x-3x-1
A. Na Bpeite 10 €idog povotoviag g f .

B. Na amodeifete 0T T aviiotpépetar.
I'. Na Aboete v e€icmon:
f(x)=2.
A. Na Aoete v avicoon:
f*(x)=x-1.

37. Aivetan 1 yvnoiong avéovsa cuvdptnon f :R — R yio v omoia 1oydet:
f(f(x))+f(x)=3x+2 yiakdbe xe R xou f(1)=3

A. No Bpeite 1o f *(1).

B. Na Bpeite 0 f(3).

I'. Na AvbBein e€lowon:
f1(x)=3.
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A. Na Bpebei 1o 6pro:

30VVX+nuUX + X
lim .
x>-oo f (f(x))+ f(x)-2

38. Atvetar 1 cvuvexng oto R cuvaptnon f yio v omoia 1oydet ot
fim L=V Eu(x)

x—1 X =1
A. No amodeilete 0T 1) ypapikn mapdotacn e f mepvael amd 1o onueio

M (1, 1).
B. Na Bpeite to 6pro:
. 13f(x)-2-1
jim 270921,
x—1 X =1
39. Atvetonn ovvépmon f pue:
X+1

f(x)=2In——=+3
1-x
A. Na Bpeite 10 medio opiopod g f .

B. Na amodeifete 0Tim f eivan ovuveyfg oto medio opiopov g,
I'. No omodeifets 6tin f avriotpéperar xon vo peletioete v o¢ mpog
GUVEYELO.
A. Na Bpeite ta 6pia:
IXI_rQ f(X) ko !Lr[ll f(x).
40. Atvetann ovvapmon f R = R xoin cvuvéptnon g pe Tomo:

X+2
X)=In——
g(x)=In_—
A. Na Bpeite 10 medio opiopod e fog .

B. Na Bpeite cuvdptnon h ya v omoia va woyvet:

(hog)(x)=x.

I'. Na amodeifete 6TL ) cuvaptnon h eivon meprrry.
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B.3. [Ipotewvopeva

1. Alvetou 1 cuveyrc ovvaptnon f pe:

2X+KnuX
—77;”, oav X<0
X=X

avXx=0

f(x)=14,
V8X% +Xx+16 —=3X, avX> 0

A. No ociéete Ot k =2 wkau A =4.
B. No vroloyicete to 6p1o Xllrﬂo f(X).
I'. Na vrohoyicete 10 6pio Xu)r_noO f(x).
A. Na arodeiéete 6T elowon:

f(x) =2In(8x+1)

éxer pio, TovAdyotov, pila oto Sotnua (0, 1) .
2. Atveton ovvépton f iR — R yio v omoia ioydet:
e @4 f(x)=e"+X yiakide xeR.

A. No amodei&ete 6tL 1 cuvaptnon f eivar «1-1».

B. Na Aoete v e€icwon:
f(Inx)=f(1-x*).
I'. Na anodeitete ot
f(x)=X yuekdbe xeR.

A. Na Aoete v avicmon:

XZ

¥ —e*+x2-x>0.

3. Alvetonn ovvépmon f pue:

f(x)=4ve"-2+3 ko g(x)=i2+2.
X
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A. Na Bpeite 10 medio opiopov ¢ cvvaptnong f .

B. Na Bpeite to ovvoro Tinmv ¢ f kabbg kat to Tinbog tov pilov .
. Na opicete v .

. No amodeitete 6Ti M cvvdptnon g dev eivar aviioTpéyiun .

. Na opicete ) cuvaptnon fog.

&~ =5 B ™

. Alvetou ) ovvaptnon f pe:

f(x):2ln:—+i+3

A. Na Bpeite 10 medio opiopov ¢ cvvaptnong f .
B. Na amodeiete 60Tim f eivan ovuveyfg oto medio opiopon g,
I'. No omodeifets 6tin f avriotpépetar kot vo pedetioete v ™ oc tpog

TN GLVEYEWL OTO TEDI0 OPIGHOV TNG.

A. Na Bpeite ta 0pia:

lim £ (x) wou lim f(x).

f (x):(gjx +[%)X, xeR

A. Noa amodeiéete 6Tin f etvon «1-1»,

5. Aivetal n cvvapTnon:

B. Na Aoete v e€icwon:
3 +4* =5",
I'. Na Aboete v avicwon:
M4 7.5M

6. A. Na Bpeite 10 6p10:
 Ix+1-42
lim————
x—1 X5 =X
B. Na Bpeite 10 6pro:

[1-x[+[x* -3-14
lim 5
x-3 X°—2X-3
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I'. Na e&etdoete ) cuvéyeia g cvvdptnong f oto X, =1, dnov:

x -1
Jx-1
2

, av X>1

F(x) =

, av X<1
nu3X

7.A.Av f, g otcvvapticelc:

f(x)=Vx-1 xa g(x) = (x-2)°
va Bpeite To emoOpEva OpoL:

1 X

' x—1 X2 — x—0

B. Na Bpeite ta o ko B, dote:

ax® - xZ+x-1_

lim 5 -2
x>l X"—X-2
I'. Alvovtai o1 cuvaptnoels:
A-1)X" +x-2 2
f(X):( )2 n Kal g(x):w
X® - X

Noa Bpeite ta 6pro:
lim f (x) xa limg (x)

vy Odec Tic Tég Tov A, ueR .

8. Zt0 emduevo oyfua divetar 1 ypagikh mapdotacn piag cvvéptnong f
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Me Bdaon to oyfiua va Bpeite:
A. To medio opiopod tg. B. To cbvoro TiudV tG.
I'. Tig rwég f(0), T(3) A. Tn povotovio. TngG.
E. Toa sootepikd onpeio tov mediov optopod ¢ ota omoion f dev givan
owveyns (va dikaiodoyioete Tic OTaVTHOEIS 00C).

9. Aiveton n cvvéptnon:

f(x)= axx+—11’ X == -1,

Omov 10 a glval vag TPOyUOTIKOS aplOpoC .

A. Na Bpeite v Tiun tov a, ®ote 1 ypapikn mapdotacn e f va diépyeton
am6 to onpeio A(3, 2).
Av a =3 101¢:

B. Na omodeifete 6tin f eivan «1-1».

I'. Na amodei&ete 611 N avtiotpoen cuvaptnon e f eivorn

f‘l(x):%, X =3,

A. No Bpeite T0 KOWA OTUER TOV YPAPIKOV TOPACTACEDY TV cLvapTHomy f
woun
10. Atvetonn ovvépmon f pe:
f(x)=In(3e* +1)-2
A. Na Bpeite 10 medio opiopod e f .
B. Na omodeifete 6tin f avrtiotpéeeton.
I'. No opicete v f .

A. No Moegte v avicmon:

f(x)<f*(In5-2)-2.
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11. Aivetarn ovvaptnon f iR — R yio v omoia 1oyvet:

(fof )(X)+2f(x) =2x+1, yiakdbex e R wou f(2) =5.
A. Na Bpeite 0o T (5).
B. Na anodeiete 60Tin f aviiotpépetar.
I'. Na Bpeite 1o f7(2) .
A. Na Moete v e€iomon:

f (f'1(2x2 +7x)—1) =2.

12. ®ewpodpe ™ cvvapmon f:[-4, 0)u(0, 5] » R tng omoiog 1 ypapikr

TOPACTACT] QOIVETOL GTO EMOUEVO GYYLLOL:

54

4

g
o\
o 1

A. No pedetioete ) oovaptnon f g mpoc t cuvEéyeta.
B. Na Bpeite to 6pro:
a. X|_I>r1‘% f(x) xou P. )!L@ f(x)
I'. Atvetar n cvuvéptnon:
g(x)=x+1
a. Na Bpeite 1o medio opiopov g fog .

B. Na e&nynoete mog pe 1 fondeta g ypapikng mopdotocns Tng GLVAPTNONG

f umopeite va oyedidoete T Ypoeikn Tapdotach tg cvvaptnong fog.
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13. Atveton n ypogikn mopdotaon g cuvaptnong f .

A. Na Bpeite 10 m€dio opiopod Kot 10 6Ovoro Tiuov g | .
B. Na Bpeite, av vrdpyovv, to Toapakdat® Opio.
o) Iin} f(x) B Iin; f(x) v Iin; f(x) 0) Iin; f(X) £) Iin; f(x)
[Ma ta 6pro IOV dEV LIAPYOVV VO, CUTIOAOYNCETE TNV ATAVTINOY| GOG.

I'. Na Bpeite, av vrdpyovv, To TOPAKATO OPLO.

a) lim—— B) lim

. 1 .
x-2 f (X) x—>6 W Y) lef)rg f (f(X))

No atTloA0YNOETE TNV OIAVINGN GOC.
A. Na Bpeite o onueia oto omoiop f dev givar cuveyng.

No attloA0YNOETE TNV OAVINGN GOC.
14.'Ecto f ocvveyfic oto [a, ] kot éotw a, B € Rt nue a == B . No amodeiéete

otLvmapyet € €[a, f] térolo, dote:

af (@) +p F(B)=(a+p)f(c)

45



Kepddato I°:0pio-oovéysio oovaptnong

OEMAT

I'.1. Xyohkov Biiiov

1. Eoto f mo cvvexfig suvapmon oto dteomua [-1, 1], yie v onola woydet:
x>+ f2(x)=1 na kabe xe[-1, 1].

A. Na Bpeite Tig piCeg mg ebiowong f (x)=0.

B. No omodeitete 6nun f Swampel to mpdonud me oto Sbotnpa (-1, 1).

I'. TTowog pmopei va givar o tomog ¢ f ko oo ) ypoikn ¢ mapdotaon;

A. Mg avéloyo tpomo vo. Bpeite Tov TORO NG cuveXovg cuvdptnong f oto
covoro R,y v omoia wyder f2(X)=x* yia kébe x e R.

2. Atveton to teTphryovo OABI Tov EMOUEVOL GYALOTOC KA [0l GUVEXNG GTO
[0, 1] ovvaptnon f g omoiag 1 ypoeikn Ttapdotacn Ppiocketar oAOKANPN

HECO GTO TETPAYMVO ALTO.

o
10,1y B(l1.,1)
'\.x !l,.-
"\l\ ’_,a
\-\._ f,.a
.-"f h\'\
’.-" '\\
- LY =
0,0 A(1,0) =x

A. Na Bpeite T1¢ €£10MOELG TOV SY®OVIOV TOV TETPOYDOVOL Kot

B. No anodeifete pe 1o Bempnpa tov Bolzano 6tin C, téuvet kot tig dvo

Sy DVIES.
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3. 10 embdpevo oyfuo N Kaumoin C eivol 1 ypaeikn TapaoTacT Hiog
cuvépmong f mov eivan cuveyng oto [a, B konto My (X, Y,) etvan évar

onueio Tov emmEdOL.

.1-
B(B. ()
My(xq, V)
."h.

L
~

L

Q

A. Na Bpeite Tov tOm0 g oméctaong dx = (MM ) tov onpeiov M (X,, ¥,)
omd 1o onpeio M (X, f (X)) ms C; 1 kabe xefa, B] .

B. Na amodeigete 611 M cuvdptnon d eivon cvuveyng oto [a, ﬂ] KO GT1 GLVEXELN
Ot vmhpyel éva, TOLVAdIGTOV, onpeio g C; mov anéyel amd to M, Aryodtepo
amo O,TtL AmEYOLV TO LILOAOUTO GNUElD TNG Ko £va, TOLANYIOTOV, GNUEID TNG
C; mov anéyer and 0 M mepiocdTEPO A O,TL AMEYOVY T LITOAOUTA GUELN
mg.

4. A. To 11¢ 31090peg TPOYHATIKES TIES TOV WL, VO DTOAOYIGETE Ta TAPOKAT®

opa :

— 3 2
a. lim (\/x2+1+yx) p. lim (41X +2 +3
x—>-o0 x>+ X2 —5X+6

B. Na npocdwpicete 10 1 € R, dote 10 6pto:

lim (\/x2 +5x+10 - ix)

X—>+oo

va vrapyet oto R.

5. No amodeifete Ot

A. Av ma cuvaptnon f eivon yvnoing ebivovoa ot éva didotua A, T0TE 1

ovvaptnon —f ewar yvnoing ebivovoa oto A.
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B. Av 600 cuvaptioelg T, g eivor yvnoing abEovoeg o€ éva didotnua A, T0TE N
ovvaptnon f +g eivon yvnoiog advéovoa 610 A.

Av 8%0 cuvaptiocelg f,g eivon yvnoing abéovoeg og £va didotnua A Kot
oyver F(X)>0 kot g(x) >0y kabe X € A , 1Ot€ M GUVGPTNON T - €ivan
yvnoiog avéovoo oto A.

Avdroyo cvpmepdopata dwtvadvoval, av ot T, g eivatl yvnoiog pbivovosg

o€ éva ddotnua A.

6. A. BEoto f i cuveyng suvdptnon oto dtdotnua [—1,1], Yo tyv omoio
woyveL:
X2+ f2(x) =1y xébe x e[-1,1]

a. No Bpeite 11¢ pileg g e€iowong f(x) =0 .

B. Na amodeilete 0Tin f Swtnpei 1o mpdonud ™ oto didotnua (—1,1).

v. ITotog pmopei va. givar o tomog ¢ T kou o 1 ypagikn g mopactoon;
B. Mg avaroyo tpdmo va Bpeite tov TOmO TG cuveyovg cuvaptnong f oto

ovvoro R,y v omoia woydet:
f2(x) =X yio kébe xe R

7. Na Bpeite to 6p1a :

. X=X —x-2 . X —(v+DXx+v . x-1
a lim—— B. lim y. Iim——————
X2 -8 x—1 X-1 x—1 X\/;_l_\/;_z
8. Nu Bpeite 660 amd To. TAPAKAT® OPLOL LTEPYOLY
. x2+10x+25 . |x-5]+x2-4x-5
a lim—— B. lim
X—>-5 |X + 5| X5 X-5
_ 2 _ Ay — 2 _
. Iim|x 5|+ x2 —4x-5 5. lim Jx
X—5+ X-5 x—>1 \/;_1
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9. Afvovtat o1 cGuvapToELC:

_ 2 _ 2
f(x):(}“ 1)2x Jlrx 2 a(x)= +2X+
X —_

Noa Bpeite t1c Tipég tov A, 4 € Ry tig onoiec vmdpyovv oto R ta dpat
lim f (x) xou limg(x)
x—1 x—0
10. Atverar 1 cuvdptnon:

2

f(x) :X—+1—ax+/3,
X+1

va Bpeite 11 TYéS Tov @, f € R yia T1¢ omoieg 1oyvet:

lim f(x)=0 .

X—>+00
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I'.2. Ynowokoé BoOnpo

1. A. Na Bpeite cuvdptnon g tétota, MGTE Vo 1yDEL
f(x)=2+x, xeR xau (gof )(x)=1-%2, xeR .

B. Na Bpeite ouvaptnon f téroin, dote va oyvet:
(gof )(x) =3x+2, XER—{—%} o g(x) :%, X2 .
X —_

2.'BEcto f:R > R ywoing povotovn cuvaptnon. Avn C, tépvet tovg GEoveg
XX xot Y'Yy oto onpeio pe tetunpévn -2 ko tetoypévn 1 avriotorya.

A. Na Bpeite 10 €idog povotoviag g f .

B. Av g ywnoiong gBivovcsa cuvdptnon oto R, va egtdoete v povotovia g
gog a1 tng fog.

3. Ecto cuvaptnon:

f(x)=-2x" -3x+5 pe D, =[0,+0).

A. Na g€etdoete v T ®¢ mpog v povotovia.

B. No andei&ete 611 vdpyet povadikéd onueio oto omoton C; téuvet tov
dEova XX .

I'. Na Moete v avicoon:

f (XZ +%)>0 oTO [0,+oo).

4. A. Aivetar cuvépmmon f ywa v omoia 1oydet:
f5(x)—ex=2-f3(x) yia kdbe xe R .
No andeilete 0Tim f dev givar yvnoing gbivovoa.
B. Atvetonn ocuvapton g:R — R ywa v omoia 1oydel ) oxéon:
g(x)+e2 * =(gog)(x) Y Kéde XxeR .

Noa eéetqoete avn g eivor «1-1»,
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5. Aivetar i cvvapTnon:

f(x)=3+Vx-3
A. Na Bpeite v avtiotpoen g f .
B. Na kdvete ) ypagikn mapdotacn tov cvvaptioewy f, f1 .
I'. Na Aboete v e&icmon:

f(x)=f2(x) .
6. Atveton n cuvéptnon:

f(x)=In(x-1)-3
A. Na Bpeite v avtiotpoen g cvvdptmong f .
B. Na oyedidoete ™ ypo@ikn tapdotacn twv covapmoenv T, f1, kot pe v
Bonbewa avtmdv va Adcete v eicwon:

f(x)=f%(x).

7. Avn ovvaptnon f etvan yvnoimg povotovn ko Siépyetan omd to onpeia
A(2,5) ka1 B(3,2)
A. Na Bpeite to €i00¢ TG povotoviog Tng CLVAPTNONG
B. Noa Bpeite tovg apBpovg f1(5) kon F3(2).
I'. Na AvBei ) avicwon :
238+ (X2 +2x))>2
8. Atvetan n cuvapTnon:
f(X)=xX+x+x-3

A. Na deiéete omin f eivon «1-1»,
B. Na Avbei 1 e&icmon:

X+X+Xx=3.
I'. Na AvBei n avicwon:

X +eX+ex <3 .
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9. H suvépmon f:R — R wavomotel T oyéon:
f(f(x)+f3(x)=2x+3, xeR
A. Na deiéete 0t f eivan «1-1»,
B. Na Aoete v e€icwon:
f (23 +x)=f(4-x)

10. A. Aivetor 1 suvapTnon:

X2 +2ax+p+2
X2 -1

f(x)=
Av 10 Iin}f(x):Z ,vo. Bpeite ta. a, feR.

B. Atveton n cuvaptnon:

2ax% - fx+2, x<-1
g9(x) =
-3aX+25+6, Xx>-1

No Bpeite ta a, f € R, éto1 ®ote 10 Iirplg(x) =3.
11. A.’Eoto f,gR—> R, av:
Iirrz1[—2f(x)+39(x)]: 2 Kot Iin21[5f (X)-7g(x)]=-4,

va Bpeite To Iin; f(x), Iing g(x)
B. Eoto f,gR—>R,av:

lim 1) _ Ilm[g(x)(x3 8)]=4,

X—>2 X—
va Ppeite 10 Iin;[ f(x)-g(x)] .
I'. ' Eoto f,g)R—> R pe:

lim F(x )_aeR kot 4F3(x)+xf2(x)—-2x2f(x)=3%° .

x—0 X

Noa Bpeite 10 a kot 0 Iing f(x).
X—>
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12. A. Eocto owvaptmon f ovveyng oto % =0 kot €Ol dote:
xf (X)

2+0oLVvX

va Bpeite mv iy T (0)

—nu(X+x2)| < x* yio ke xe R,

B. Eoto cuvapmon f:R — R n onoia eivor cuveyng oto onpeio X =0 ot
TETOW0 OOTE:
f(x=3y)=f(x)- f(3y) yiwxdbe X, yeR .
a. No Bpeite v riur f(0) .
B. Na amodeilete 0Tt f eivan cvuveyng oto R.
13. Eotw cuvapmon f:(0,+00) — R 1 omoia sivar cuveyng oto onpeio X = a
Kol TET010. OCTE:
f(x-y)=f(X)+ f(y)+2 yaxabe X,y e(0,+0) .
A. Na Bpeite mv 7wy (1) .
B. Na anodeiete 6tin f eivar ouveyng oto 1.
I'. No anodeifete 6Tin f eivor suveyng oto (0,+00) |
14. A.’Ecto cvvaptnon f opiopévn ko cuveyfic oto R pe v ididtnro
F(X)+ f(x+3)=0 ye kabe xeR .
No. anodeifete 6tLvrapyel X%, €[0,3], dote va wyder (%)= f(x +2).
B. Aivetatr ouvaptnon f pe tomo:

2 e
f(X)=—+—
(x) Vi

opopévn oto [2,5] .
No amodeitete 611 n eéicwon 2011+ f (X) =0 eivar advvam oto [2,5] .

I'. Av a, B, ¥y e R, va amodeiEete Ot vITApYEL Eva TOVAGIGTOV X, € [0, l} ,

2

MOoTE:

1
nu? (X% +2B) +nu? (% +3y) = ovv2 (X%, +a)+§
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15. A. Na anodeitete 611 1 ekicmon:

X(ex+3)+2e¢ ex-1

X(X+2) x-1

éyel 500 TovAdyoTov etepdonueg pileg py, o, € (-2,-1)
B. Ocwpovpe ™ cuvaptnon g n omoia ivor GuvEYNS Kot YVNGimg Hovotovn

o010 R kot tétola OCTE:

ad(p) _9(p,)

P> el ’
omov p;, p, ot pilec TOL TPOTNYOVUEVOL EPOTNILATOC.
Noa anodeitete 6T 1 e€icwon g(x) = 0éyxet pia akppdg mpaypotiky pilo.

16. Atvetar 1 suvéptnon:
1
f(x)==-e,xe(~o0, 0) .
X

A. Na Bpeite 10 cOvoro Tudv g f .
B. No anodeitete 6t e&icmon:
2xe*-x-2=0

&xel povadkn apvntikn pica.

I'. Na anodeitete 0t 1 e&icmon:
2xe* =2-X

etvon addvarn, 610 (—o0,0) .

17. A.’Ectw n cuvépton f:[-12]— R, n onoia eivar cuveyng kot yvnoiog
avéovoo. Na omodeitete 6t vmdpyet axpifag éva X%, € (-1,2), dote:

_2f(-1)+f(0)+3f(2)

(%) i

B. Atvetor n ouvépmon f ocuvemg oto Siotua [a, B] kor X, X, [a, 8] -
No anodsitete 6tLvmbpyst X, €[a, B] , dote:

3F(x)+T00)=41(x) .
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18. A.'Ecto n cvvépmmon f n omoia sivon cvveyric oto R xon tét0100 1GTE:
f5(X)+213(x)+ f(X) = xe¥ -1 yua kGbe X e R
Noa anodei&te 611 M e€icwon f(X) =0 éyel pio TtovAdyiotov Adom 610
(0,1).
B. ’Eoto cuvdptnon f ocvveync oto R kot této1a wote:
f2(x)+(x+1)- f(x)+e>* =3e*- f(X) yakdbe xeR
a. No arodeifete 0TL 1| e€lowon:
In(x+1) = f(0) - x?
éyel pa tovhdyiotov pila oto Sidotnua (0,1).
B. Na amodeilete OTU

f(X)>0 yiakédbexeR .
19. Atvetar 1 suvéptnon:
f(X)=Inx+x-1, xeR"
Avn f eivor yvnoiog avéovoa ota Stactpata (—o0,-2] kon (0,+00) kot
yvnoimg @bivovsa oto [-2,0), Tote:
A. Na Bpeite 10 cOvoro tudv g f (Aivetar 6t Xllr_rgo f(X)=—o0).
B. Na Avoete v e€icwon f(x)=0 .
A. Na Bpeite 10 mAn00¢ TV prlov g e&icmong:
X2=exl xeR
20. Atvovton ot cuveyeic 610 R ovvaptioerc f xou g yio T1¢ omoisg 1yvovv:
¢ T(X)==0 yokabexeR.
¢+ Orypagikés Toug TapacTaoels tépvovion oto A(2, —1).
¢ p=-1xmp, =5 givor dvo dradoyés pieg g g(x) =0.

Noa armodeitete Ot
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A. H ocuvaptnon f datnpei otobepd mpoonuo oto R .
B. g(X) <0 yw kabe xe (-1, 5)

4 2
r lim f(3)-x +32x +1:_OO
x>-o  ((2)-X"+5

21. Atveraum ovvépmon f :(0, +00) > R pe tomo:

f(x)=2x*+3Inx+1.
A. Na g€gtdoete g mpog ) povotovia t ocvvaptnon f .
B. Na Bpeite to ovvoro Tinmv ¢ cuvaptnong f .
I'. Na amodeilete 611 yio k60e a € R m e&iowon:
f(x)=a
&xel povadikn pilo
A. No omodeiEete 0TL vITAPYEL LOVAOIKOG TTPOyLATIKOG aplfuog 4 >0 vy tov

0To10 1oYVEL:

22. Atvetonn ovvépton f iR — R yio v omoia 1oydel  oyéon:
2f3(x)-3=2x-3f(x), yia kP x e R.
A. Na amodeigete 011 | cuvaptnon eivatl cuveyns oto R .
B. Av 10 cVvoro Tiuav g f sivar 1o R, va amodeitete 6tin f aviiotpépetan
ko va Bpeite mv .
I'. Na Aboete v e&icmon:
f(x)=0.
A. Na Bpeite Ta Kkovd onpeio ToV YPAQIKOV TOPACTACEDY TMV GCLUVIPTCEMV

f ko 2.
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23. Atveton  ovveync cuvdptnon f iR — R n omoia sivor yvnoimg povotovn
oto R koum ypoagikn g naphotacn diépyeton and to onpeia A(-1 0)
kot B(2, 3).
A. Na amodeiéete 0tin f eivan yvnoing avéovoo.
B. Na Bpeite to tpoéonuo g f .
I'. Na Avoete v e€icmon:
f(2e*+1)=3.
A. Na Mocete v avicmon:
f (3x+5)<0.
24. Atvetau ) ouvépmon f ovveyng oto [-3, 3] e v omoia wyvel:
32 +4f2(x) =27 yw kébe xe[-3, 3].
A. Na Bpeite 11¢ piCeg e e€icwong f(x)=0.
B. No anodeiete 6tin f dwnpei mpoonpo oto ddotnua (-3, 3).
I'. Na Bpebei o tomog e f .

A. Av gmimhéov T (1) = J6 ,va Bpeite 10 Op10:

f (X) _%
lim—2
x—0 X

25. Atvetou 1) ovveyng ovvapmon f [0, +00)—> R yia v omoia wydet:

VXP+2x+9 <3+ xf(x) < X8WE+§+3 Y10 k60 X > 0.
X

Noa Bpeite:

2 —
A. To 6pio lim X +2x+9 -3 B. To 6pro lim X717,ug.
x—0 2X x—0 X

I'. To 6p1o Iing f(x) A. To f(0).
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26. Aivetoin ovuvapmnon f iR — R yio v omoio wydet:
(fof )(X)+2f(x) =2x+1 ywkafe xeR kor f(2)=5.
A. Na Bpeite 0o T (5).
B. Na anodeiete 60Tin f aviiotpépetar.
I'. Na Bpeite 1o f 7(2).
A. Na Moete v e&icmon:

f(f(2¢ +7x)-1)=2.

27. Aiveton m ocvveyng ouvéptnon f iR — R ywa v omoia woydet:
f2(x)=a”+2a"+1 yuukiPe xR, acR".

A. No amodeiéete 6in f dwatnpel otabepd mpdéonuo oto R .

B. Av f(0)=-2 va Bpeite tov tomo ¢ f .

I'. Na vtoAoyicete to 6p10:

2f(x)-3"
im ————, a<2.
x—+03.2% 1 4.3%
A. Na vmoloyioete 10 6p1o:
2f(x)-3 .3

m_————-—-—r,
>0 3.25 1 4.3
28. Atvetar ) ovveync suvdptnon f iR — R Yo tqv omoio woyvet:
X*+1<4f(X) < x*+2 yiokébex e R .

A. Na amodeilete OtL:

%SH@S%KM%Sf@SE.

2]
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I'. Na Bpeite to 6p10:

x° f ()1(} Anu3x

im >
x>0 2X° +3nux

A. No anodeiEete 6tLvrapyet & €[0,1] tétoto, dote:
f(£)-£=0.
29. A. Av eivau

im2f 004 _

x—0 X

2,
va Bpeite 10 legg f(x).
B. Atvetoun ocuvdpmmon g : R — R ywo v omoia woydet:
Xg(X) +2 < 20vvX—nux+X yo kabe xeR.
No Bpeite 10 legg g(x), av gival yvmotd Tl vITapYEL Kot vt TPayHoTIKOS
apOude.
I'. Na Bpeite to 6p1o:

lim X2 £ 2(X) +nu?(2x)
0 g@’X+X°g(X)

30. Atvetoun cvvéptnon f:R - R yia v omoia woydet:
3f(X)+2f3(x) = 4x+1, yia k60s xeR.
A. No amodeifete 6un f avriotpépetar kon vo opicete v 7.
B. Na amodeifete otin ™ sivon yvnoiog avéovoa.
I'. Na Bpeite ta onpeio TOPUNG TOV YPOPIKOV TAPUCTAGEDV TOV GUVAPTICEDV
f xar £, av yvopilete 6t1 avtd Ppickovton méve oty cubeio pe
eElowon Yy = X.

A. Na Mgl n e&icoon:

f(2e")=f(3-x)
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31. Aivovtar o1 cuvaptioELc:

f(x)=vx+1-1 xar g(X)=2-X.
A. Na Bpeite 10 medio opiopod TV cuvaptiocewv f kot g.
B. Na opobei  cuvaptnon fog .
I'. No omodeifets 6in f avriotpépstar kon vo Ppeite v 7.
A. No. Bpeite 10 €id0g TG povotoviag g cvvaptnong fofog .
32. Atveton ) ovveync ouvdptnon f pe:

2X+K17éuX’ « <0
X=X

x=0

f(x)=14,
\V8x% +x+16 —3%, x>0

A. Na Bpeite ta k', 4.

B. Na vroAoyicete to 0p1o:

lim f(x).

X—>+o0
I'. Na vtoAoyicete to 6p10:

lim f(x).

A. Na arodeiéete 6T e€lowon:
f(x) =2In(8x+1)
éxel pio tovrdyiotov pia oto drdotpa (0,1).

33. Atvetonn ovvapmmon f pe:

2
XD xe(-0,0)0(0,2)
4(x° -2x°)
f(x)=
KX+1
PRSI X€(2,+OO)
2(x°-4)
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ko g:R-{0,1} > R yia v omoia toydet:

nux-g(x) +2x

Iir‘rg 3 =5 kot g(X+3)=g(x)+ f(X) yio xébe x e R
X—> X
Noa Bpeite:
A. To k av vrapyel 10 Iin; f(x) B. To 6p1o Iing f(x).
I'. To 6p1o Iing g(x). A. To 6pro Iin; g(x).
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I'.3. IIpotewvopeva

1. Atvovtot o1 cuvapthceic:

f(X)=——— xar g(x) =
) = 1 @ 90 =5
A. Na Bpeite o medio opiopod tov T, g
B. Na Bpeite 11 cuvaptioeis:
f+g ko Al
I'. Na opicete T1G GUVOPTNOELG:
fog xou gof
2. Atvovtal o1 GuVaPTHGELC:
X2 +2x+1 X2 +X
f(x)=—F—— ku g(x):xz_x

A. Na e€etdoete 6€ mo10 cvvolo ot cuvaptioelg T, g eivon ioec.

B. Na Bpeite yuo moia X 1 ypapikn mapdotacn e cuvaptnong f Ppioketan
TOVO 0O TN YPAPIKN TOPACTACT) TNG GLVAPTNONS J .

I'. Na Bpeite yia o X 1 ypoikn Tapdotacn thg cvvapmmong f PBpioketon
Thvo amd Tov aEova X 'x .

3. Atvetar pia opiopévn kot cuveyfc cuvéptnon f oto didotnua [1,10] . Na

amodeiete OTL VApPYEL & € [0,10] TT010, OOTE:
3f(2)+5f(6)+4f(9)=121 (&)

4. Av f: [0, 2] — R ovveyne, va anodeifete 0Tl VITAPYEL, VO TOVALYIGTOV,

Ee [0, 2] T£1010, OOTE:

fO) f@O f(2
f(¢)= ;)+ é)+ ((5)
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5. Av f:[1,4]> R cvvexfig pe:
f(1)-f(2) f(4)=8,
va omodeiEete OTL VTAPYEL Eva, TOVAGYIGTOV, & € [1, 4] 161010, ote f (5) =&.
6. Av f ocuveyc kar un otadepy GuVAPTNON GTO [a, Ji) ] ko f (X) >0 yio kGOe

Xe [a, ﬁ] , v amodeifete 0Tt Yo KaBe X, X,, X; € [a, ﬂ] VIapYEL £ € [a, ﬁ]

TETO10, OOTE:

f(&)=3f(x) F(x) f(x)
7. No Bpeite 10 GHVOLO TIHAOV TOV GLVOPTHGEMV:
A F(X)=x"+3+LxeR B. g(x) =ovvx-2x, xe[0,7]
8. Nu Bpeite T0 GHvoro TIUDOV TG GLVAPTNONG:
f(x)=Inx+e*?-2016
9. Atvetarm ovvapmon f:(0,1) >R pe:
1

f(x)= ;— In x
A. Na peietioete v f ¢ mpog ) povotovia.
B. Na Bpeite to oOvoro Tipnodv e f.
I'. Na anodeifete 0t1 vdpyet okpPag éva & € (0,1) T€T010, OOTE:

25IngE=2-3¢

10. Atvetoun ovveyng cuvaptnon f iR - R pe:

F@)=2 1 (ey)= 1 () (%} f(y) f Gj,m cdle %y € R

A. Na amodeilete OtU:
1

o. f (3) = > B. Hovvapton f dev eivan yvnoiog povotovn.
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B. No amodeiete ot
o. f(x)="f (;) x=0 B. f(x-y)=2f(x) f(y)
I'. Na Bpeite ™ cvvdptmon f .
11. Atvetou n suvépon f :R — R 1 omoia eivar cuveyng Kot meptttf pe
IXi m f (x) =2. Na amodeifete 0TL vIAPYOVY ONUEL TNG YPUPIKNG TAPAOTAONG
g f ue avtictoryeg etaypéveg 1 ko —1.

12. No e€etdoete av n cvvapmon T : [—2,1] —-> R pe:
2 X 2
f(x)=2x —317;17—5001/ (7x)+4

pmopet va mapet Tig Tineg 0, -1, 2, J5.
13. A. Na amodsitete 61 m eélcwon:

100

X +l=—F—
Xt +nux+1

&xel TovAdylotov 2 ADGELC.

B. Eote P(X)molvdvopo to omoio dev givar tovtotikd pundév.Na amodei&ete
ot e&lowon:
e =|P(x)|
€xel TOLAQYIoTOV Ui TPAYUATIKY AVOT).
14.'Ecto f: R > R pe f(R)=R nov wovomowei T oyéon:
f(x+y)=f(X)+f(y), yia kabe X,y e R
Noa amodeiEete OTL
A. H ypagikn napdotaon g f diépyeton amd v apyn tov a&dvov
B.H f givou meprrn.
Av emmdéovn T €yxel povadikn piCa to 0, va amodeilete OtL:
I'.H f givor ovvdptnon «1-1»

A 20+ f2(y) = T (x+Yy), o k6e X,y eR
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15. Alveton 1 yvnoimg povotovn kot svveyng cuvdpmon f:R — Ry v

omoia 1ovLOVV:

f(R)=R, f(2)=3
KOL 1] YPOQUKY TopacTact g Siépyetot omd 1o onpeio A(-2,-1).

A. Noa omodeilete 011 1| e€lowon:
f(f1(-e)-x)=3
&xel povadkn pila .

B. Na Aoete v avicwon:
f(finux)-4)<-1.
16. Eotw ocuvvapmon f:(0,+00) = R 1 omoia ikavomotei tn oyéon:

@100+ f3(x) = x-6 +(INx+2)" , yi k60e x>0
A. Na Bpebei o tomog g f .

B. Na opicete v avtiotpoen g f .

17. No amodei&ete 6TL 1] GLVEPTHON:

11

F(x) = X+ 2'[“], X0
0 , X=0
oto didotua [-2, 2] maipvel Oheg Tig evdldpeces Tyég petal&o f(-2) o
f(2) av kot eivor aovveyng.

18. Na deitete ot

A. Av ma cuvaptnon f eivon yvnoing adéovoa og éva didotnua A, tote 1
ovvaptnon —f eivar yvnoiong ebivovoa oto A.

B. Av 600 cuvaptioelg f,g eivor yvnoing adéovoeg o€ éva didotnua A, 10T
nowvdpmon f +g eivar yvnoiog avéovoa oto A.

I'. Av V0 cvvaptioelg f,g eivar yvnoing avéovoeg ot éva didotnuo A Kot
oyvel f(x) >0 wot g(X) >0 7y kdbe x e A ,t6te N cvvaptnon f-g sivan
yvnoiog avéovoa 6to A.

Avéroyo cvumepdouata dotvrmdvovial, ov or T, g eivar yvnoimg @bivovoeg

o€ éva ddotnua A.
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OEMA A

A.2. Ynouoxo pondnpa

1. Av yua ™ ovvépmon f:R — R, woydet
(fof )(x)=-x , e xéBe xR
No anodeitete Ot
A. H cuvaptnon f eivar «1-1».
B. H cuvaptnon f dev eivan yvnoimg povotovn.
I'. H cuvaptnon f eivon mepurt.
2. Atveton ovvépmon f: R - R éto1 dote vo oydet:
f(x+y)=f(X)+f(y) yiaxébe x,yeR .
A. Na amodei&ete 6Tt T(0)=0 .
B. Na anodeifete 6t cuvdptnon f eivou meprrn.
I'. Av n e&loowon f(X)=0 &yxer povadwn pila v %, =0 , va amodeiete 6tin
f eivon «1-1».

4. A. No vroloyicete 10 6p10:

i X2011 1
lim ( I - oLV —)
x—0 X X

B. Av ywo o cvvapton f: R > R woydet:
| f(x)- 17,uX| <1-ovv2X,
f(x)

va Bpeite To lim——= .
x>0 X

5. Eotm ovvaptnon f: R — R tétola, Gote:

x-1< f(x) <|x-1, yua xébe x e R

Av givan IimM =1, l e R va Bpeite:
-1 x—1
A. 10 Iin} f(x) B. 10 |
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6. A. Atvetar ) cuvéptnon g pe TOTO:

¥ —7-7
g(x) :i

ka1 edio opopov A= R*. Na anodeilete ot
Iing g(x)=0.
B.’Eoto cuvdptnon f:R—>R. Avn f moapovsidlel olkd ehdyioto kot

oMKO péytoto, va amodeilete 0Tl

Hmpﬁ_7quﬂ:0

x—0 X

7. Atvetar  ovvaptnon f e tomo:

1-ovvX

f(X)=——"—
) nux? —2x?

ka1 edio opopov A=R"

Noa Bpeite ta 6pro:

A. IXI_rJg f(X) B. IXI_rJg f (%)
8. 'Eotm 1 ovveyng cuvapmon f oto Sidotnua A= [—\/E ~2 ] YO TNV OToi0L

woyveL:

X2+2f2(X) =2y k@b XeA= [—\/E,\/E:I
A. Na Bpeite t1g pileg g e&icmongc:
f (X) =0 ot0 didotnua A
B. No anmodeitete ot
f(X) >0 yakébe Xe (—\/E,\/E)
av f(0)=1
I'. Na Bpeite Tov tomo ¢ cuvaptnong f(X).

A. Na yivel ) ypoa@ikr Tng Tapactoon.
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9. Atvetar pio suvéptnon f ovveyng oto Siompua [0,3]. Na omodeifete 61t
vrapyet € €[0,3] téroto, dote:
f()+2f(2)=31(&)
10. Atvetar n cuvepg ko yvnoing avéovea cuvaptnon f:(L,2) - R, ya v
omoia oyvet :

lim 1 ®)-3_,

x> X—=2

Ko

u(x-D<(x=D-f(x)<x -1 y0k40e xe(1,2) .
A. No vrohoyicete ta Opio
Iirg f(X) ko Iirg f(x).
B. Na Bpeite 10 cUVOAO TIUGV TG GLVAPTNONG:

h(x) = f(x)—éﬂ |

I'. Na amodeifete 0TL 1) YPOQIKN TAPAGTACT) TS GUVAPTNONG:

1
f(x)+1

g(x)=

éxel pue v evbeia £ Y = X—1 povo éva koo onueio pe teTunuévn
X € (0,1) .
11. Aiveton 1 cuveync ovvaptnon f Yo v omoia woydet:
f2(x)-2Ff(X)=x2-2x+3, yia kabe xe R «ar f(0)=-1.
Noa armodeitete Ot
A. H e&iowon f(0) =0 eivor advvar.
B. f(X) <0, yiokdbe xeR .

-
I'. Hevbela y = Y Eyel ne ) ypagikn topdotoon g f éva tovAdyiotov

onueio pe tetumuévn %, €(0,3) .
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12. T g ovvaptioeg f,g: R — R oydet 6tim ovvleon fog sivon «1-1»

A. Na amodeigete 0T 1 cvvaptnon g eivon «1-1».

B. No amoodeitete ot e&icmon:
g(f(x)+x)=g(f(x)+3x-1)

&xel akpPmg dvo pileg Betucéc ko po pilo opynTiK.

13. Aivetoun ovvépmon f pue:
f(x)=3In2x+e> +4x-2
A. Na g€etdoete g mpog tn povotovia v f .
B. Na vroAoyicete ta dpua:
IXi_rJg f(X) Kmxl_imo f(X).

I'. Na Aboete v e&icmon:

3

f(x) =e2

A. Na Bpeite tov mpaypatikd 0etikd apBuo | yio to omoio woyvet:

3In4u-3In(2u° +2)-4(u° +1) =¥ —e™ -8y
14. Atvetonm cvveyng cuvépmon f iR — Ry tqv omoia 1oydovv ot

ouvOnKeg:
[Bnux —2xf (x)| < % x*, e ke X e R ko
4 (x)+3f(x+1) =2x*-2013, yio k6B X € R .

A. Na Bpeite 10 6p1o IXILTJ f(x)

B. Na Bpeite to f(1).
I'. Na amodei&ete 0TL ) ypapikn mapdotaon e T téuver m ypagikn

napdotacn g cvvaptnone g(X) = X—1 og éva TovAdyioToV onuEio pe

TeTpnpévn X, € (0, 1).
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15. Atvetonn cvveync ouvapmmon f iR - R tétoi0 dote:
kX = X2 F(X) +41+u°x - 1y kéBex e R (1)
, . . . . 1
KOL 1] YPAPIKY THG TAPAoTOcT diépyetal omd o onueio A(O, Ej

A. Na Bpeite ta k kot 4

B. Av k¥ =1 xou A =1va Bpeite v f .

I'. Na Bpeite to 6p1o:

limL %)
x>0 gLV X
16. Atvetar 1 cuvéptnon f pe:
3 ox LOX _
F(x) = X2 -I-; 2" -4

A. No amodeiéete 6in f givon yvnoiog advéovoa.

B. Na Bpeite to 6po lim f(x).
I'. Na Bpeite 1o 6pto lim f(x).

A. No anodeitete 6t e€iowon T (X) =k £&yxet axpipac pia piCo oto R yia

kGOex € R.
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A.3. TIpotewvopeva

1. Aivetar n cvvéptnon:
1
f(X)=x+—, x>1
X

A. Noa amodeifete 0Tin f etvon «1-1»,

B. Na Aoete v e€icwon:
5
fF(f(x)==.
(f(x)) 5

I'. Na Bpeite v avtiotpoen f1(X).
A. Av1<a< f,va deiéete Ot

2016 4 1+ ﬂZOlB +1 N
1008 /)71009 -

2. Atveton n cvvépnon:
f(X)=x+x+1, x>0
A. No amodeiéete 6Tin f eivon avtiotpéyun.
B. Na Aoete v e€icwon:
f(x¢-4)= 113
I'. Na Bpeite to odvoro tudv g f .

A. Av 0<a<1, va Aoete v e€icmon;:

5
(—1_ aj 102 +(x-1-a) =0
a a

3. Atvetar | cuvapTnon:

f(X) =nux+Xx, XE[O, %}

A. Noa amodeiéete 6Tin f avriotpépeton

B. Na Avoete v e€iowon f1(X)=X.
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4. Aivetan cuvaptmon f pe:
(fof )(x)=x+2, xeR
A. Noa amodeifete 0Tin f etvon «1-1»,
B. Na amodeifete 011 M ypagikn mapdotaon e f dev diépyeton and v apyn
TV aEOVoV.
5. Aivetar ) cuvéptnon:
f(x)=x+2ax+2a%, xeR
N omnoia £yet eMdytoto o f(-1).
A. Na Bpeite to a.
B. Na Aoete v e€icwon:
f (nux)+ovv?x =1 oto Sonpa (0, 27)
T'o a=1,
¢ Noa arodeiete 0tin T oaviotpépetar ko va Bpeite Ty avticTpoe TG,
¢ Na oyedidoete Tig Ypopiké mapaotdoelg g f ko f1 oto 1610
oLOTNUO AEOVOV.
6. Atveton n «1-1» cvvépmon f 7y v omoia 1yvovV:
¢ f(R)=(0,+c0),

¢ f(X)=2x+1yakdbe xe R ko
X 3 ,

¢ f1(X)22-——— ywwkdbe x>0
2 2X

A. Na Bpeite to 0p10:

Xe* + ovvx
m N
xoo g f(X) 11

B. No amodeiete ot

lim £(x) = (1)

72



Kepddato I°:0pio-oovéysio oovaptnong

7. BAXIKH AXKHXH (mov pmopei vo xpnollonoleitol 6T 0OKNOES apoD
TPAOTA modeLyOEl).

«Av T:A >R eivar yvyoiws avéovoa kou o1 ypagixés mopaotdoeis C,, C (1 TV
ovvaptiioewy T, 7 téuvovion , éte a kové tovg onusia Ppickovior mvew oTny
evbeio Y = X.

Amodeén

Eotw dt ou ypagikég mapactaoes Cr, C ., twv ovvaptjoewy f, f 7 téuvovton
ot0 onueto M (k,1) to omofo dev avikel oty evbeia y =X, Snhadh x == 1.
Axopo épovpe f(k)=2 (1) ,f (k)= f(1)=x (2), apov 10 onueio M
gtvar kowvd onpeto g C,, C (1 - AWIKPIVOVLIE TIG TTOPOKAT® TEPIMTAOGELS:

¢ Av k> 1, tOtE £Q0oVLLE O10O0YIKAL:

k>A= f(x)> f(1) = 1>« , mov eivon dromo.

¢ Avk<Al=f(x)<f(1)= 1<k, mov givor dromo.

Emopéveog k =1 xat pa 1o kowvd onueio M tov C,, C 1 avikel oty gubeio

y=X.

Apa ov pog Cnreitar voo Bpovpe ta kowvd onpeio twv C,,C , pmopodue va

ffl
Moovpe v e&iowon f(x)=f(x) (I) (av éxovpe Bpermy f*(x)). Av dpag
gyovpe (N umopodpue vo anodeiovpe) 6tL M f givar yvnoiog avéovoa oto medio
OPIGLOD TNG , TOTE WITOPOVUE VO ADGOVUE TNV e&icmon:

f(x)=x,(xeD;nD,.)

mov havov va givon o gokoAn and v (I) 7y va Bpodue to Kowvad onueio

tovC,,C ., yopisva Bpovpe my .
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8. BAXIKH AXKHXH (mov pmopel vo ypnoONOLEiTOL GTIC OGKNGES 0pOD
TPAOTA modeLyOEl).
«dv f:A—>R eivar yvnoioe povérovy oto A, tote n {7 éyer 1o idio eidog
uovoroviog oto f (A) »
Amodeén
‘Boto 6t f eivar yvnoing avéovoa oto A.'Ecto Y, Y, € f (A) pe y, <y,. Oa
amodeioope ott f(y,) < f*(y,) . Eoto ot vadpyovv Yy, f(A) pe
Yy, <Y, T€TO10, OOTE!
2 (y)=f"(y,) .
Ene1dn n ovvaptmon T eivan yvnoing avéovoa éxovue dtodoyikd.:
fr(y)2f*(y,)=f (f’l(yl))z f (f’l(yz)):> v, >, ,
70 omoio givon dtomo. Emopévad:
)< 17(y.)
kot dpa 1 ovvaptnon f etvan yvnoiog avéovoa oto f (A).
Me 6po10 1pémo amodeikvietal kKot 1 mepintmon mov n 1A > R eivar yvnoing
pBivovoa oto A (tote kaum ™ eivan yvnoing pbivovsa oto f (A).
H mpotaon avt) evdeyopévag va pag ypewotel otav pog (nteital n povotovia
me f ot1o A kat givor 60oKoAn (7 Ko 0dVVaTH) 1 KATOGKELT UE TIC OVIGOTNTEG.
Tote mBavov n ebpeon TG HOVOTOVIOG TNG OVTIGTPOPNG OTO f(A) vo, gtvon
EVKOAOTEPT).
9. Atverau ) ouvépmon f 1R —> Ry mv omoia wyve f2(x)+2f (x) =X, ywt
KéBe xeR.
i. No anodeiete 6ti 1 ovvaptnon f avtiotpépetat.

ii. Na Bpeite v avtictpoer ¢ (Tpociéte To onueio avtd 6t Adon).
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AYXH
i. Boto x,%eR pe f(x)=1f(x,) @. Evar f3(x)="7%(x,) (2) xou pe
npdcobeon Katd péAN TV oxéoemv (1) kot (2) £yovpe:
FOo0)+21(4) = F7(%)+2f (%) =% =%
Apan f etvon «1-1» ko emopévogn f avriotpéeetat.
ii. Apo¥ 1 Sobeica oyson woydet v ke X € R, Oétovpe 6mov X t0 f(X) Ko

EYOLE:

(2 (0)] +21 (12 (x)= 1 ()& +2x= 11(x) ()
Apa n oovapmon fH(x)=x"+2x,xeR (I) eivm n avtiotpoen g f; Oxt
St n oxgon (3) woydet povo o ke X e f (A) ko oy v kGbe xe R (eivan
mBavn avtiotpoen g f).
Apa opeilovpe vo anodeiEovpe 0Tt T0 oOvoro Ty g T eivan o R, dote M
cvvdpmon g(X) = x> +2X va omotedel ™V avtictpoen g f .
Av Yy, eR, 10t 0V X, = 2Y, +Y,> €)0vuE Slad0yKd:
(%) +2F (%) =% =2y, + Y,

£ (%) +2F (%) =2y, — ¥, =0 (X)) = Yo )( £ (%) + f (xo)y0+y02+2):0<:>
< (%) =Y,

Emopévoc:
fH(x)=x"+2x, xeR
givon  avtiotpoen g f .
10. Av yia t ovvéptmon f:R — R oydet:
(x2-4) f (x)+npﬂ4x

lim 5 =2,
X—2 (X—Z)

va Bpeite 10 6p1o Iin; f(x).
X—>
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11. Atvetou n suvépmon f opiopévn oto R yio v omoia 1oydet:
f3(X)+ f(x)+2x=0 ya kdbe x e R
A. No amodeiéete 6un f givon yvnoiog ebivovca oto R .
B. Na amodeifete 0Tim f eivan ovuveyng oto R.
I'. Na Bpeite v avtiotpoen cvvdptnon 1.
A. Na Bpeite ta X € R ,0071¢:
f1(f(-34)-x)>0
E. Tlowog givat o yempetpikodg tomoc twv onueiov M (X, y) Y10 TOL OTTO1aL 1o VEL:
f(x-2x)+f(y?-2y)=0;
12. Na Bpeite 6Aec T1g cuveyeic cvvaptmoeg fR — R této18¢, 10TE VO 16y0EL:
f2(x)-x2f(X)=x?+1, yia kbe x e R
13.Ecto 1 cuvaptnon:

X
X— X2

f(x) =

A. Na Bpeite 10 medio opiopod ¢ ocvvaptnone f kot va oyedidoete tn ypopikn
™G TopAGTACT).

B. Na opioete t cvvaptnon fofof .

I'. Na amodeiéete 0Tt T aviiotpépeton kot va Bpeite v avtiotpoen tne.

A.’Eoto X >1 kot to onueio A(L0). Na Bpe’te onpeio g ypaeikng
napdotaonc e T, dote n amdotaon (AM) va gival n eAdyioT.

E. No Bpeite cuvépmon g opiopévn oto A=R—{0,1} yia v omoia woydet:

g(x)+g(i):x—_1,yta1«i08 xeA.
1-x X
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ATATQNIXMATA
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A. Ynowkov Bondnpartog
10

OEMA A

Al.’Eoto o ovvaptnon f nomoia givar opiopévn oe éva kKAeloto didotnuo
[a, B]. Av:
¢ f givor ovveyng oto [a, B] ko
¢ f(a)=f(B)
Tote, Yo k4Oe apOpd 7 petatd tov f(a) ko f (B) vrapyet évag, TovAdyicTov
X, €(a, B) téroto, Gote f (X,)=7.
Movéoec 10

A2. 1) Awrrvndote to Oempnua tov Bolzano yio pia cuvaptnon f nomoia

etvar opiopévn oe éva KAEGTO d1doTnpa .
Movaoec 3
2) [Tote o cvvaptmon T dev sivan ovveypg o€ Eva onueio Tov mediov
OpIoUOL TNG;
Movaoeg 2
A3. No yopoxtnpioete TI¢ TPOTAOEIS TOV 0K0L0DOODV, YPAPOVTOS GTO TETPCOLO 0O,
oimlo. ato ypauua Tov ovtiotoiyel o kabe mpotaon ) Aéén Lwaeto, av n npotaon
eivar owotn, 1 AdBog ov n Tpotoon eivar AavOoouévn.
a. H ewdvo evdg daotuatog péocm pog ouveyovg cuviptnong f eivan
1ot

B. Av f, g, h givon tpeig ovvaptoelg kot opiletarnp ho (gof ), 101€ opileTan Kot

n (hog)of kon avtés etvon voypewtikd ioeg.
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Y. Mio ovvaptnon f eivon «1-1», av ko povo av kébe oplovtio evbeia téuver
™ ypo@ik mapdotacn ™ f 1o moAd og éva onueio.
8. Av ot cvvaptiices f, g éxovv opro oto X, kon wyver f(x)<g(x) xovid

GTO X, , TOTE!
!LnQ f(x)< !erxl g(x).

e Av lim f (x)=-c0, t61e f(X)>0 KovTd 670 X, .

XX,

Movéoeg 10

OEMA B
Atveton 1 yvnoiog povotovn cuvépmon f:R—>R pe 0< f(x)<1 vy ke
XeR kaim ocvvaptnon:
f(x
9(0)= fz(i))+1'
B1. No anmodeiEete 6ti 1 cuvaptnon g €xet 1o id10 €idoc povotoviag pe v f .
Movéodeg S
B2. No anmodei&ete 6t1 1 cuvaptnon fog esivar yvnoing avéovoa kot «1-1».
Movaoeg 5

B3. Na anodeilete 011 1 e€lomon:

i (g (x3 +1)) =f (g (4x2 +2x))

&xel akpPmg 6o Betikég pileg ko po apvnriky pico.
Movaéoec 10

B4. Na AMoete v avicwon:

(fog)(x*+4)>(fog)(3x*).

Movéoeg 5
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OEMA I

‘Ecto n ovvéptnon:

f(x)=In(e*-1)-x

I'l. No Bpeite 10 medio opiopov g,

Movéoeg 3
I'2. No. Bpeite to Tpéonuo ¢ f .

Movaoec 4
I'3. No peletnoete ) cvvdpon f g mpog ™ povotovia.

Movaéoeg 5

I'4. No omodeifete 6tin cuvapmon f oavriotpépeton ko Ppeite myv (X)

Movaoec 4
I'5. Av eivau
1
h(x)=In=,
(x)=in
va anodeitte 6T vIapyEL X, > 0 Této0, Gote f (X%, )=h(X,).
Movaoeg 5
I'6. Na Bpeite 10 6pro:
)X +xP+2
lim ) 5
v f(2)x2 - x+1
Movaoec 4
OEMA A
Atvetar n ovvdptnon f:R —> R 101 dote va 1oydet:
f3(x)+2f (x)=x+1ywkébe xeR.
Al. Na amodei&ete 0tLn ovvaptnon f eivor «1-1».
Movéoeg 3

A2. Na amodei&ete 01 10 ohvoro Tudv g f eivarto R kat ot ovvéyeia va
Bpeite v avrtiotpoer| TnC.
Movéoeg 5
A3. Na Bpeite to onueio Toung g ypaeikng topdotacng pe 1o dEova X x .
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Movéoeg 3

A4. Na amodeiéete 0tin f eivon yvnoing advéovoa .
Movéosg 4

A5. Na amodei&ete 6ti 1 ovvapton f eivon cuveyng oto onueio X, =-1.

Movaoec 4
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20

OEMA A

Al. Na amodei&ete 611 Yo k6O TOAV®OVLLO:
P(x)=ax +a, X" +..+aX+a,,
16)0eL !erxl P(X)=P(X,) pe x, eR.

Movéoeg 10
A2. TI6te pia cuvaptnon Aéyeton cuveyng o€ va Kiewotd Siotua [a, 8] tov

mediov 0PIGHOD TNG;
Movaoeg 5
A3. No yopoxtypioete Ti¢ TPOTATEIS TOV AKOAOVOODV, YPAPOVTOS OTO TETPGOIO TOG,
oimlo. ato ypauue. Tov ovtioToly el oe kabe mpotaon ) Aécn Zwato, ov n

potaon eivar owoth, § AdBog av n Tpotaon eivar AavBaouévn.

fo)_,
IO

o. AtveTon To TOPAKAT® GYNUa, TOTE Ilm

S ()

B. Avn f dev eivon avtiotpéyiun, dev givar yvnoing povotovn.

v. H T elvan «1-1» av kot pévo av yio kébe otoryeio Y 100 GUVOAOL TGOV TG N

ekiowon y = f (X) éxet axpiBdg pia Aoon g mpog X.
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8. Atvetar 1) cvveyng ouvapmon f oto covoro A=[1, 4] pe f(x)==0 Yo kdbe
xe[l 4] xou f(3)=-2. Totewyder f(x)>0 ywaxébe xe[1, 4].
€. Aivetar 1 ovveyne ko avtiotpéyiun cvvapton f oto R ya v omoia
woyveL:
£7(-2015)=4 , £(1949) =1,
01 Sev vmdpyeL X, € R tétot0, dote f(%,)=0.

Movéoeg 5x2=10

OEMA B
Atvetan n ovveyng ovvaptnon f iR —> R yw v onoia woyvet:
f2(x)+2f (x)nux=x*+ovv?x yuokéabe xe R kon f(0)=1.
B1. Na anodegilete 011 1| GuvapTNON:
g(x)=f(x)+nux, xeR,
dwtnpel otabepd TPdHOMUO.
Movadeg 10

B2. Na anodeilete ot
f(x)=VX*+1-nux .
Movaoeg 5
B3. Na Bpeite ta 6pro:

0) lim T KZZEIVX ey im £ (x).

x—0 X X—>+00

Movéoeg 10
OEMAT

I'1. Aiveton n cvuvdptnon:

I8

2+In%x, O<x<e
ax+In(x-e+l), e<x
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a. Na Bpeite tov apBpd ae R €101, doTE 1 cLVAPTNOT VA Elval GLVEXNG GTO

ESi0 OPIGHO TNG.

Movaéoeg 5

B. Av a= §, tote M eiowon f(X)=6 el Tovdyuotov pa pila oto Sidotpa
€

(1 2e).

I'2. Aivetar n cuovdptnon f yia v omoia 1oyvoVV:

Movéoeg 5

f(ef(x)):4|n X+3, 710 k60 X >0 Ko (fof)(ef(x)):ln(ln X4+3)2+1,

3
Yo kobe X >e 4

o. Na amodeifete otin f etvon «1-1»,
B. Na Bpeite tov tOm0 NG cvvdptnong f .

v. No anoodeitete 6t 1 e&icmwon:
(fof )(x)= (™)
o . . 1
&xel pia, TovAdyotov, pifa oto (—, 1).
e

OEMA A

Aiveton | cuvaptnon:
f(x)=Vvx*+1+x, xeR .

Al. No omodeitete 61t f (Xx)>0 e kdbe x e R.

A2. Na Bpeite ™ povotovia g ovvaptnong f oto [0, + oo).
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A3. Na amodeifete 0Tt f (—X) = % (Movédec 2) kaw 6Tt f elvan yvnoing

(%)

avéovoa oto R .

Movéoeg 7
A4. Av ylo tovg Tpaypatikovg aptBpovg a, f oot
(\/az +1+a)(«/ﬁ2 +1+ﬁ) -1,
va omodeiEete 0Tt a+ f=0.
Movéoeg 5
AS. Na Bpeite v avtiotpoen ¢ cvvaptnong f .
Movaoeg 6
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B. IIpotewvopeva
10

OEMA A
A.1. TI6te pia suvapmon f: A— R Aéyeton suvdpmon «1-1» ;
Movaoec 8
A.2. TI6te pia cvvaptnon ' Aéyetar yvnoiong avéovsa oe éva Sidotnuo A Tov
mediov opIGHov NG ;
Movaoeg 7
A.3. No yopoxtnplioete Ti¢ TpoTacelS Tov axoiovBody ypapoviag atnyv koA cog ™
Aécn Zwoto, av n mpotaocn eivou owotn, 1t 1één Aabog ov n mpotoon gival
AavBoouevn.
o. Mo ovvdptnon f mov eivon «1-1» o€ éva didotuo A givor mhvta yvnoimg
povotovn oo A.
B. Av ™ eivau n avtictpoen cuvapmon g f :A — R, 101€ 10 1Edi0 0p1Op0D
mg f™ efvar to shvoro twav f(A) g f.
Y. Av pia cuvaptnon givor «1-1» 1dte dev vdpyovy onueia TG YPAPIKNG TG
TOPACTACNG LE TNV 1010 TETAYILEVD.
6. Av yio pia ovvaptnon f 1A —> R 1oyder -2015 < f (x) < 2015 yio kGbe X € A ,
toten f éyet péyron tun to 2015 kot eldyiotn tipn to -2015.
£. Ovypagucég mapactdoelg C xor C’ tov cuvapticeny f kar ™ aviictora
€Vl GUUUETPIKES MG TTPOG TNV eVBeiar Y = X, oV dryotouel Tig yovieg XOy
kot X'Oy” tov agovov XX Kot Y'Y .

Movéoeg 5X2=10
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OEMA B
‘Ecto 1 cuvépmon g:(0,+00) > R mov eivar yvnoing ¢divovsa kot 1 ypopikn
™G TaPACTAoT] OEPYETOL Omd TO OMUElo A(l, —2). Av yu v ovvaptmon f
oyl

f(x) =Inx-g(x) yia kabe X>0
B.1 Na amodeifete otin f eivan yvnoiog avéovoa oto (0, +00) .

Movaoec 10

B.2 Na Abcete v avicwon:
2Inx<2+g(x*)

oto (0, +o0) .

Movaéoeg 15
OEMAT

‘Eoto f:R—> R pia cuvaptnon yio v omoio 1oyveL:
f(1+f(x))=2x-6+f(x) (1), yr k60 x e R
I'l. No amodei&ete 6T
i. H f avtiotpéeeton. ii. 1(3)=2
Movéoeg 8+7

I'2. No Avoete v e&iocmon:
f(L+ (X +x+1)) = (1+(3))

Movéoeg 10
OEMA A

‘Eoto f:R—> R pia cuvaptnon yia v onoio 1oyveL:
f(x-y)=f(x)- f(y)yoxadex,yeR.
A.1 Na amooeitete 6t f(0)=0 7 f(0)=1.
Movaéoeg 7
A2 Avn C, dépyeton amd v apyn tov a&dvov va Ppeite v cuvaptnon f .
Movaoec 8
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A.3 Av (0)==0, t01e:
a. No amodeitete 011 f(X) =0 v kébe x e R.
Movaoeg 5
B. Na Bpeite Tov OO TN Guvaptnong f .

Movaoeg 5
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20

OEMA A
Al. No 010TVTDGETE TO KPITNPLO TNG TAPEUPOATC.

Movéoeg 5
A2. No S10TVTDGETE Kol Vo amodEIEETE TO Be®PN O TOV EVOIOUECOV TILDV.

Movaéoeg 6

A3. E&etdote av 0 emOUeVOS 1oYvPIoog-tpdtaoct eivor AAnOng | Yevorg.
«Kabe avvaptnon mov givar 1-1 eivou kar yvyoiwg povortovny.
Ymv mepintmon mov N TpdTaoT etvarl aAnONg va TV amodeiEete vod oV
etvar Pevdng va ddoete avtimapddstypa. Ioydel 1o aviiotpoo;
Movéosg 4
Ad4. No yopoxtnpioete TiG TPOTATEIS TOV AKOAOVOODY YpapovTas oty Koo oog ™)

Aécn Zwoto, av n mpotaocn eivou owotn, 1 ™ 1één Aabog ov n mpotoon givai

AavBoouevy.
. . 1
a. Av lim f(x) =0, tote xat’avaykn lim——=+oo0.,
X=X, X=X, f(X)
B. Ioyper lim 222X _ g
X—>+00 X

y. Av lim f(x) >0, tote f(X)>0 «kovta» om0 X, €R.

X=X,

0. Av f ovveync cuvdptmon oto dtdoTnua [a, Ji) ], toten f maipvel péyioto kot
gMGY10TO GTO [a, Ji) ]

&. [a omowdnmote cuvaptnon f mov elvar cuveyng 6to doTnuo [a, ﬂ] Kol
gxel pia TovAdyotov pica oto (a, B) wyver f(a)-f(B)<0.

Movéoeg 5x2=10
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OEMA B
B1. Na Bpeite 10 6pro:

IXILT:E X2 - X
Movéoeg 8
B2. Na Bpeite to 6p1o:
[1-x[+[x* -3-14
lim 5
x-3 X°—2X-3
Movéoes 8
B3. No e&etdoete T cvvéyeta g ocvvapmons f oto X, =1
Ix-1
—, av X>1
F(x) = XVZX - i
, av X<1
nu3X
Movaodec 9

OEMAT
I''. Av f, g otocvvapmoels:
f(x)=vx-1 xa g(x)=(x-2)",
va Bpeite T endueva Opa:
Movéoeg 4x2=8

I'2. No Bpeite ta o ko1 B ®oTe:
ax® - x2+x-1_

lim 5 -2
x>1 X" —X-2
Movéoec 9
I'3. Aivovtat o1 GuvaptoELS:
— 2 _ 2
f(x):u 1)2x Jlrx 2 a(x)= +2X+ U
X —_

Noa Bpeite Tic Tipég tov A, 4 € Ry tig omoieg vmdpyovv oto R ta dpat
Iin} f(X) ko Iing g(x)
Movéoeg 4x2=8
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OEMA A

‘Eoto n cuvépmon f :[0,00) > R pe:
f(x-y)=f(x)- f(y)-2xy, yw x60e X,y e (0,00)
f(x)

f(x)>0, yio ka0 x € (0,00) ko lim——== >0
x—0 X

Al. Na Bpeite T1g THéC:
£(0), £, 1(2).

Movaodec 6
A2. No amodeifete 0Tin f etvan cvuvaptmon «1-1».
Movéoes 8
A3. Av ¢:R — R po cvvéptnon pe:
2
f ()2( ) , av X>0
X
g(x) =15, av Xx=0
s 2015
XN —e — & av X<0
X
, va Bpeite to o ko to B, doteM g va givar cvveyng oto R.
Movaoeg 5
A4. Na amoodeiete 0t e€icwon:
xf (x+1) =(x+1) f(x)
éyel pia pia oto ddoTnua (0,1)
Movaodeg 6
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Kepdlaio2: Mapopikds Aoyioudg

OEMA A

Al. Ouvmo onpavtikoi opropol
1. Tiopilovpe og epamtopévn g ypapikic napdotaong C, piag cuvaptnong
f oto onpeio e A(X,, f(%)));

2. T1ote Aépe 6T o svvapon | etvan mapayoyioyun oe éva onueio X, Tov
mediov opiopov TG

3. TiovopdLovpe puBuod petaBoric tov Y = f(X) ogmpog 0 X 670 onueio X,
6tav f eivou pio cuvaptnon tapaywyion cto X, ;

4. TTote Aépe 6Tt pa svvaptnon f, pe nedio opiopod 4, mapovcidlet 610 X, € A
TOTIKO UEYIOTO;

9. Mote Aépe 611 suvapton f, pe medio opiopon 4, mapovsiilel 6to X, € A
TOTIKO EAGYIOTO;

6. Eoto pia cvvapmmon f ovveync 6'éva didotnpa A kot Tapoyoyiciun 6to
eowtepkd Tov A. T1oTe Aépe Ot
a. Mia cuvaptnon f otpépet ta koila mpoc ta dvm 1 eivar kKupt 610 4,

B. Mia cuvaptmon f otpéeet ta Koida Tpog To Katm N givar Koiln 610 A,

7. Eoto wa cvvaptnon f mapayoyiown o éva didotuo (a, B), pe e€aipeon
iowg éva onpeio tov X, . [Tote 10 onueio A(Xy, T (X)) ovopaletar onpeio
KOUTAG TG YPOPIKNG Ttapdotaong g T

8. T ovopdlovpe KAToKOPLEN AGVUTTMOTN TG YPUPIKNG Tapdotaong g f

9. T1ovopdlovpe 0pldVTIOL OGVUTTOTN TNG YPAPIKHC Tapdotacnc e f oto
+00 ; (AVTIOTOY(®G 6T0 —00 );

10. ITote AMépe 6T vbeiar Y = AX+ B AéyeTon AGOUTTOTN TG YPAPIKNG

napdotaonc me f o10 +oo (avtiotoiymg 610 —00);
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A.2. Avutvnooegis -T'eopetpikéc Eppunveiec Ocopnudtov kot

Ipotdoemv

1. No Swtvndoete 1o Ocdpnuo tov Rolle kot va Sdoete ™ yeopeTpikn tov
gpunveia.

2. No. Swatvnmcete 10 Oedpnuo g Méonc Tuung tov Awpopikod Aoyiopod Kot
Vo ODGETE T YEMUETPIKN TOV EPUNVEIQ.

3. No Swutvrndocete 10 Ocdpnpa Tov Fermat.
4. No dwartvndoete Tovg kavoveg Tov de I’ Hospital.

A.3. Ocopnporo kat llpotacels Yo amodeién

1. No Swatvrdoete kot va amodeibete to Oedpnuo TV evOIPESHV TILDV.

2. No amodeitete 0t Av o ovvapmon f eivon mapaywyicyun ¢ éva onpeio X, ,
TOTE €lvol KO GLVEYNG GTO GMUELD AVTO.

3. Eoto n otafdepn ovvapmon f(X)=c, ¢ e R. Na anodeifete 611 n cvvéptnon
f eivar mapayoyioun oto R konwyver f/(x)=0, dniadh (c) =0.

4. Eoto 1 cuvépton f(x) = X. Na amodeitete 611 1 ouvépmon f eivon
napayoyicyn oto R xatwyoer f'(x) =1, dnhadh (x) =1.

5."Ecte n ouvapmon f(x) =x", ve N-{0,1}. Na amodeifere otin f eivon
napayoyicyn oto R xotoyvet f'(X)=vx'™, dnladn:

(XV)' =yx'",
6. Eoto 1 ouvéptnon f (X) =Jx, x>0. Nao amodeifete 6L 1 cvvaptnon f

givarl Topoyoyicn oto (0, +oo) kot woyver T'(X) = L, dnAadn:

2Jx
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7. Av otovvapmoeig f,g eivar tapayoyioyes oto X, vo amodei&ete 6tin
ovvaptnon f +g eivor mapaymyion oto X, kot woyvEL:
(f + g)'(xo) =f(x,)+g"(x,).
8. Eotw n ouvapmon f(X)=x", ve N . H ovvépmon f sivon mapaymyioyn
oto R kat oyder f'(X)=-vx" ", Snhadi:

(x) =-vart

9. Eoto n ovvépmon f(X) = epx. H cuvépmmon f eivou nopaymyiciun oto

R, =R—{x/ovvx=0} karoxder f'(x)= !
o

b
v2X

onAaon:

(20%)"= %

10. H ouvépmon f(x) =x?, aeR-Z, eivar mopayoyicun oto (0, +00) kat

woyveL:

f'(x) = ax®, dnrady (Xa)' =ax*?.
11. H suvapton f(x)=a*, a>0, eivor mapayoyicyun oto R kot ioydet:
f'(x)=aIna, dnrody (a*) =a*Ina.
12. H cuvépton f(x)=In |X|, xeR" givon mopaymyioym oto R kat woydet:
, 1
(Infx) ==

13.’Eoto pia cuvapmnon f opiopévn og éva didotnuo A . Av:

¢ 1 f givar ovveyng oto A ko

¢ f'(X)=0 ya kdbe ecwTEPKd onueio X tov A,

vo amodeibete 6tin T eivan otabepr| og OA0 T0 drdotnua A .
14."Ectw 800 cvvapthicelg f, g opiopéveg oe éva Sidotnua A. Av

¢ o f, g sivar cuveyng oto A ko

¢ f'(X)=0 ya kdbe ecwTEPKd onueio X tov A,
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va anodeiEete OTL VILAPyEL 6TadEPE C TETOW, MOTE Yo KABE X € A va 1oydeL:
f(x)=g(x)+c.
15."Ecto pwa cuvapton f, n onoia etvar cuveync oe éva Sdotnua A .

¢ Av f'(X) >0 og kaOe eowtepcd onueio X tov A, totE Vo amodeifete 0T

n
f eivar yvnoing avéovca g 6o 10 A.

¢ Av f'(x) <0 og kGbe eomtepikd onueio X tov A, T0TE V. anodei&ete 0Tt
n f eivon yvnoing ebivovoa o 6ho 10 A .
16. Na anodeifete To Oedpnuo tov Fermat.
17. Boto pia cuvépmon f mopayeyioyn o'éva diompa (a, B) pe eéaipeon
icwg éva onueilo Tov X,, oto onolo dpwgn f etvar cvveyng.

Noa anodeitete Ot

a. Av f'(x)>0 oto (a,x%,) ko f'(X) <0 ot0 (X,,B), t0TE TO T (X)) ElIvo
tomikd péyioto g f .

B. Av '(x) <0 oto (a,%,) xou f'(X)>0 ot0 (X,, B), t0t€ T0 T (X))
gtvon Tomikd eddyoto g f .

y. Av f'(x) dwmpei mpoonpo oto (2, X,) U (X, B), tote 10 f(X,) dev

gtvon Tomiko axpotato karn T eivar yvnoiog povotovn oto (a, /3).
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A.4. Epom)oeilg AVTIKEIPEVIKOD TOTTOV
Yyoikov Bipiiov
2e KaOeguid, omo TIC TOPOKATW TEPITTWOEIS VO KUKAWOETE TO Ypouuo. A, av o
1oYVPIoUOS €ivor oAndns ko to ypouuo. P, av o 16yoplouos eivor Wevons
OIKALOAOYDVTAS OUYYPOVAS TNV ATAVINGN GOG.
L
1. Avnovvapmon f eivor cuveyng oto [0, 1], mopaywyiown oo A ¥
(0, 1) ko f'(x)5=0 yw 6hata x (0, 1), ot f(0)== f(1).
2. Avnovvépmon f mopoyeyiCetonoto [a, f] pe f(B)<f(a), A ¥
T0TE VIAPYEL X, € (@, B) TéTO0, Dote /(%) <O.
3. Avor f, g eivar cuvaptiicels mopaymyiowes oto [a, ], pe: A Y
f(a)=g(a) xu f(B)=9(B),
T0TE VIAPYEL X, € (@, B) TéTO10, DoTE oTO onpeia A(Xy, T (X))
kot B(X,, (X)) ot epantopeves va eivon mopdAinies.
4, Av f'(x) = (X—l)2 (x-2) 1 ke x e R, toTE:
0.70 f (1) etvon Tomucd péyoto e f .
B. 70 f(2) etvon Tomucd ehdyoro mg f .
5. a. H ypogikf mapdotoon pioag ToAD®mVOLIKAG cuvapTnong GpTiov A Y
BoOLOD Exel TAVTOTE OPILOVTIO EPOMTOMEVT). A Y
B. H ypapikn mopdotoon Hog TOAV®VOUIKNG CUVAPTNONG
mep1tTov Pabpod £xel mivtote oplovTio EQOTTOUEVT).

6. H cvvépmon: A Y
f(x)=ax’+px*+yx+5 pea, B, v, 5 €R xu

a =0 &elndvta Eva onuelo Kapmns.
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7. Av ot cvvoptioceig f, g éxovv oto X, onueio kopmig, tote kun A ¥
h= fog éyetotox, onpeio Kapmg.
8. Atvetan 611 1 suvapmon f mapoaywyiletar oo R kou 611 m A Y
YPAPIKN TG Topdotacn elvar mhve amd Tov dZova X x . Av vapyet
kémoto onpeio A(X,, f(X%,)) ™g C, tov omoiov N amdoTacn amd
Tov a&ova X'x givar péyiot (1 eAdyiot), 10Te o€ owTd TO GNUElo M
epantopévn g C, etvar oplovria.
9. H evfeio x =1 eivar Kotakdpuen acOUTTOTN TNG YPUPIKNG
TOPACTOCNG TS GLVAPTNONG : A ¥
a. f(x)= ﬂ A
L g(x)= T 3x)+ 2
10. Av ypagu| mapéotacn g cvuvéptnone f  Siveton amd 1o

TOPOKATO GYNUOL,

N

0 1 4

¥

ToTE!
A Y
a. 10 1edio 0pLop0D TG % etvonto (1, 4).
A Y
B. t0 medio opiopov TG % etvon o [1 4].
Y. £'(X)>0 ywxébe xe (L, 4). A Y
d. vmapyer X, € (L, 4): f'(x)=0. A Y
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11. H ouvapmon f (x)=x°+x+1 éeu
0. pa, TovAdyotov, pite oto (0, 1).

B. o, axpag, pica oto (-1, 0).

Y. TPEIS TpaypaTikég pilec.

> > > >

12. Av yo ¢ mapayoyioeg 6o R cuvopthcelg 1oydouv:

£(0)=4, £'(0)=3 f'(5)=6, g(0)=5,g"(0)=1 g’ (4)=2 ,

T01E!

(fog)"(0) = (go/) (0).

II.

2e KaOeuid, omo TIS TOPOKATW TEPITTWOEIS VO KUKAWOETE TH OWOTH OTAVTNOY.

T T
8(p(+h)—g(p6

1. To Ihlng 1600TOL [IE:
A 3 B. 4 r.+3 A. 0O E 3
3 4
1 1
2. To limXtN X 50000 LLE:
h—0 h
A L B. 2 r.-> A -2 E.o0
X X X X
3. Av f(x)=5%,1t0ten f'(x) 10o0ton pe:
53X
A. 3x5™ B. I. 3.5% A. 3-5%  E.5%:In125
3In5
4. Av f(x)=ovv®(x+1) ,10ten f'(7) wovTan pe:
A. 3ovv? (ﬂ +1) nu (ﬂ +1) B. 3ouv’® (ﬂ +1)
I. -300v° (ﬂ +1) nu (ﬂ +1) A. 3rovv? (ﬂ +1)

100

g 8 & €



Kepdlaio2: Mapopikds Aoyioudg

5 Av f(x)= (X2 —1)3 , 101 1 £BSoun mapdywyoc avtig 6to 0 160VToL pE:
A. 1l B. -1 r.o A. 27 E. Aev vrdpyet

6. Av ot gpantopéves Tov ouvapticenv f(X)=Inx kot g(x)=2x> ota onueio

He TETUNUEVN X, tvon mapdAAnleg, tOte T0 X, ival:

A.0 B. % I. Al E. 2

N~

X ax f(x) ’ f’ (x) 4 Ie
7. Av f(x)= eﬂ ) X)=€"Kal ( j = , TOTE TO ﬂ ¢ ovvapTnNo

TOL @ 1GOVTOL LE:

a-1 o’ a+1 a? a’

B. TI. A.
a? a+1 a? a?-1 a-1

8. Av f'(x)>0 yiaxébe xe[-1, 1] xa f(0)=0, tote:

A.

A. f(1)=-1 B. f(-1)>0 TI.f(1)>0 A f(-1)=0
1.

1. Na avriororyioete kabsuid and g ovvaptioeic a, B, y, J oc exeivy ard tig

ovvaptioeigc A, B, I, A, E, Z wov vouilete ot1 eivar n mopaywyog te.

¥ (a) re ()

=
S

2 () ¥4 ()

0

=
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iy )

v () vi / (B)

v () v (E) v (Z)

2. Na avtiotoryicete kalsuid omé Tic mapakarm ovvaptioelc oty evbeio. mov sivou

QOOUTTWOTH THS YPOPIKNG TS TOPAOTOCTHS OTO ~+00.

XYNAPTHXH AXYMIITQTH
1 f(x):x+i2 Ay=2
X
2. f(x):—x+1+iX B.y=x-1
e
3. f(x)=24—2 Toy=-x+l
X-2
.Y =X
.y =X
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Ynowkoé Bondnpa
Epomiosig Zootov-AdBovg
1. Av n mapayoyicun cuvépmon f iR - R givon yvnoiong avéovoa, TOTE:
f'(x) >0 yu kGbe xeR.
2. Av o cuvapmon f etvon opiopévn kot cuveyr|c og évo didotnuo A kot
f'(X) = 0 og k@O eomtepikd onueio tov A, toten f eivor «1-1» 610 A .
3. Av pia ovvéptnon f eivor kupth o€ éva Sidotnuo A, TOTE N EQOUITOPEVT TNG
C; oexéBe onueio X, €A eivar «kdtm» anod m C, .
4. Av f(x)=a*, a>0, tote f'(x)=a*.
5. Av 1o pa ovvapton foioydet /() =0 yiwk@@ex e R", toten f sivan
otafepy 610 R,
6. H cvvapmmon f(X) = JX eivan nopayoyicn 6to X =0.
7. Av 1o o mapoywyion covépmon f oyoer f(a) = f(B) pe a < B, tote

opileton n 1 oto [a, A].

f'(x)

8. Av 1o (XO, f (XO)) givorl oNUElo KOUTNG TNE YPOPIKNG TOpAGTOONG TG
ovvaptnong f koun f eivon dvo popég mapaywyicn cuvdptnon oto X,,
tote f7'(x,)=0.

9. Av wa cuvaptnon givor cuveyng oe £va onueio X, Tov TEdiov opiopoY TG,
TOTE €lvon KO TOPAYOYIGIUN GTO GNUEID AVTO.

10. Av yio o mapayoyicywn cvvaptnon f woyver f'(x,) =0 oto onueio X, tov

nediov opopod G, TOTE KAT™ AVAYKN £XEL TOTIKO OKPOTUTO GTO X, .

11. Avépeoa oe dvo pileg pag TOAD®VLUIKAG GLVAPTNONG, VIAPYEL TAVTA

ToLAdYIGTOV pia pilo TNG TOPAyDdYOL TNC.
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12. Av yio o cuvépon f opiopévn kot cuveyn oe éva Stdotnua A 16yvEL
f'(X) <0 yw kéOe eowtepikd onueio tov A, toten f eivor «1-1» ot0A |
13. Aivetar 1 suvéptnon:
F/(x) = x-(x-1)"-(x-2),
t01e N ovvaptnon f mopovoidlel oto X =0 tomikd péyieTO.
14. Aivetar n cvvéptnon:
F/(x) = x-(x-1)"-(x-2),
101€ N ovvaptnon f mapovoldlel oto X =1 tomikd péyiero.
15. Aivetou n cuvéptmon:
F/(x) = x-(x-1)"-(x-2),
101e N ovvaptnon f mopovsidlel 6to X =2 TOomIKO EAAYIGTO.
16. Av po suvaptnon f 1R — R éyet cuveyn npd mapdyoyo kot f'(X) =0
v kabe X € R, 16te | T givan yvnoiog povotovn oo R .
17. Av n ypagu mapdotacn pag cuvapmong f éxet oto +oo opilovia
AcOUTTOTI, TOTE OEV £XEL TAAYL0L OGVUTTMOT GTO +00 .
18. Av pa cvvaptnon f opiletar 6to onueio X,, aAld dev eivon cuveyfc o10
Xy, TOTE OV etvon mapaywyioyn 6to X, .

19. Av yio o ovvapmon f ko yua éva onpeio X, € D, 1oydet:

fim 100=106) i £09-10x)

X—>%y" X - )(O X=Xy~ X — )(O

toten f eivon mopayoyioywn oto X, .
20. Mo suvéptnon f 1 omoia eivar cuveyng o éva khelotd Sidotnua [a, B] Sev

EXEL ACVUTTMOTEG.

21. Eoto wa cvvéptnon f ovveyng oe Sidotnuo A kot Svo gopég
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22.

23.

24,

25.

26.

217.

TopUy®Yicun 610 €6mTEPIKO ToV A. Av f Kvpt 670 A, TOTE T (X) >0
vy k00e ecoTEPKO onueio Tov A.

Aiveton cuvaptnon f n omoia givar Topaymyioyn og éva didotnua A . o
eomTePKa onpeio tov A 6mov n f mapovsdler tomucd akpodtato, n C, €xet
op1LOVTIOL EPOATTOUEVT).

Av o cvvaptnon f opileton ko gival dvo Popéc Tapaywyioun o€ éva
Swbompa (@, B) ko to onpeio A(Xy, f(X,)) pe X, €(a, B) eivon onpeio
Kapmg mg C, , tote f''(x,)=0.

Ot moAv@VLIKES cLVOPTRCELS BaBOD PHeyaADTEPOL 1| IGO0V TOL 2, OV EYOLV
OCVOUTTOTES.

Av yuo TN cvveyn Kot dvo Popéc Tapaymyioun cuvaptnon f iR — R oydet
f’(x) =0 yokabexeR, t0tem C, dev el onpeio Kapmg.

Atveton 1 cvveyng ovvaptnon f:(a, f]> R pe f'(x) <0 yuwo kébe

xe(a,B),0ten f napovcidte edyoto oto B, 1o f ().

Aiveton | cuvaptnon:
P(X) , ,
h(x) = m, ue P(x),Q(x) molvdvopa fabuod v >1
X

kot Q(X) =0 ywo kéBe x € R, 6mov 0 Pabpodg Tov apOpuntn wovToL pe 10
Babuod tov mapovopaotn. Tote N Ypapikn TapAGTACT TS GLVAPTNONG OEV

€Yl OCVUTTMTES GTO +00 1] GTO —CO .
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Epotmcsig Avtietoiyiong
1. Na avriotoyioete ke ovviptnon e otiing A ue v moapdywyd e and ™

otin B.

Ty A Trin B

1) nu2x o) nu(2X)

2) nu?(x)  B) 20vv(2x)

3) nu(x*) ) ovv(x’)

4) nud(x) &) 2xovv(x?)
£) 3nu’(x)

ot) 3nu’(X)ovv(X)

2. No. avtiorotyioete kébe ovvaptnon e otiing A ue v asbuntw e 1o +00

oro ) otin B.

Ttiin A Sriijn B
1) f(x):2X+3+|i @) y=2x+1
nXx

2 _ =Xx-5
2) g(x) = -5+ x2 1 By
X" +2

3) h(x) = 2x+1+ 352 V) Y=2x+2
X+1

d) y=x-4
€) y=2Xx+3

3. Na avtiororyioete kil covéptnon e otiing A ue v mapdywyd e ard

otin B.
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Ttijin A Ttijin B
f f’

1) e o) 3e*
2) e* B) e™

3) 3¢ v) 3x%*
4) e 3) 3e™
8) ex+3

ot) e

) e* +e°

4. 10 emdpevo oyfua diveton n ypagikn mapdotoon g mapoydyov 7 uag

ovvaptong f oto ddotnua [-2,2]. Enidéére t cwot) andvinon:

To onueio A(0, f(0)) eivau:
1. Béon ooV péyiotov ¢ f . 2. Béon tomikov eldytotov g f .

3. onueio kapmig g C; .
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Epotmosig morlhoming emioyng
1. Aivetan ovvépmnon f n omoia givar cuveyng oto xe R ko X, € R pe
f(%)=-3.Av f'(x)>0 ya k4be x € (-00,%,) xar f'(x) <0 yiou ke
X e (X, +0), toten f &yeu:
a. Kopio pia oto R, B. pia axppag piCa oto R.
v. 600 axpipac pileg oto R. 0. meplocidtepec amd 0vo pileg oto R
2. Av f mapoywyicym cvvépmon oto R pe f'(0)=0 xoun ' eivar yvnoiog
@bivovoa oo R, t01€ 10 T (0) givar:
o. tomikd péytoto g f B. oo eddyioto g f
Y. 0ev givan axpdtato g f .
3. Atverar suvépmon f opiopévn oto (0,+00) pe lim f(x)=5.
[Tow and T1g mopakdto TPoTdcels dev elvar KAt avaykn cOoTN;
a. Hy=5 eivar opildévtio asvopntom mg C; 610 +00.

B. £(x)>0 ywxébe x>0

Y. XIﬁir+r(]o[f(x)—4]:1.
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OEMA B

B.1. Xyoikov Bifiiov

1. Av x+1< f(x)<x*+x+1, v kdbe X € R, vo omodeibete ot :

a f(0)=1 B.12M2X+LX<O

p 11010 i1 50 6 r(0)=1
X

2. No amodeiete 011, av puo cuvaptnon f eivar mapayoyiown oto X, , tote:

f(xo_hz_ f (%) ——(x,)

a. lim
h—0
. f(x,+h)-f(x,-h )
B' Ll_lzg (O )h (O ):2f (xo)

3. Z10 mapokdTm oyfpe dtvoval ot Ypapucéc TaPAGTAGELS TMV GUVUPTHGEDY
Béoemc TPV Kivntdv mov KvnOnkav mhve otov d&ova. X x GTO YPoviKo

daotnua amo 0 sec émg 8 sec. Na Bpeite :

$e=S8(n) kol
BCL
|
. |
‘_.--“'- . KIvTo A
. |
"" !
- o |
2 4,7 1T~ 8| f (sec)
o« N 5 15 J6 7T SamwB
~ 1
el

A. TTowo xvntd Eekivnoe amd v apyrn Tov aova Kivnong;

B. TTowo kivnto kivinke povo mpog ta de&1d;

I'. TTow KNt dAhace Popd Kivnong tn xpoviky| ottyun t = 2 sec, moto
YPOVIKN oTiypn t = 4sec Kot molo T YPOovikn oTtyun t = 6 Sec;

A. TIo1o kivntd KivnOnke mpog Ta ap1otePd e A0 TO YPovikd ddoTnuo omd

Osec éwc 4sec;
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E. Tlowo kivnto teppdtice mo Kovid oty apyn Tov aovo Kivnong;
XT. IToo kvnTd d16vLcE TO PEYOADTEPO S1AGTNLLOL

4. Ecto £ N epamtopévn TG YPoQIKhC Tapdotacnc Tg cuvaptnong f (X) = 1
X

1
o€ éva onueio g M (é, gj . Av A, B givar ta onpeia ota omoia 1 € tépvel

toug GEoveg X'x kar Yy avtiotoiymc, vo amodeiete Ot
A. To M givan péco tov AB.
B. To epfaddv tov tpryd@vov OAB eivar stafdepd, dnhadn aveldptnto tovE e R™.
5. Na Bpeite TNV Tapdy®Yo TOV GUVAPTHGEDV :

o. f(x)=x"* B. f(x)=2>"°

v. T (x)=(Inx)", x>1 8. f(x)=nux-e™
6. No Bpeite molvdvopuo tpitov Baduov t€1010, OOTE:

f(0)=4, f'(-1)=2,f"(2)=4, /®(1)=6

7. Av pio ovvépmon f:R > R givoan mapaywyion oto onueio X, = a, va

amodeifeTe OTL

a. lim 3 (X))(:Zf (@) _ ¢ (a)+af ()

X—a

B. lim e (xz:(:f (2) =e’(f(a)+f'(a))

X—a

8. Nu Bpeite TV mopdymyo TV GUVOPTHGE®V:
a f(x)=Yx B. f(x)=x*
Kot ot cvvéyela TV elowon g epantopévng e C, oto O (0, 0) o€
KkaBepid Tepintwon yoploTd.

9. Eoto f wa mapayoyiowun cto R cuvdptnon ywa v omoia woyver f'(1) =1

Kol g m ovvaptnon mov opiletan and v 106TNTA
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g(x)=f (X2 +X +1) -1, xe R. Na onodeitete ot n epantopévn g C, 610
A(l, f (1)) epémretarmg C, o0 B(O, g(O)).
10. Ecto pa mapayoyicun covaptnon f yo v onoia 1oydet

f (nux)=e*ovvx, yw ke xe [—%, %:l :

A. Na Bpeite qv '(0).
B. No omodeitete 6T epomropévn g C, oo onueio A(O, f (0)) oynuoriCet
LE TOVG AEOVEG I00OKEAEG TPLYmVO.

11. Evo kvt kwveitar og kukhkn Tpoytd pe eéicoon X° +y? =1. Kabbg
o (1B , , ,
mepvdetl omd to onueio A > 7 N TeTaypévn Y erattovetal pe puiuo 3

Hovaoeg o devtepdAento. Na Bpeite to puOud petafoing g teTunuévng X
TN XPOVIKN OGTUYUN OV TO Kvntd mepviel amd to A.

12. A. Atvetar o covéptnon f pe f/'(X) =21 yakébe xeR.
Na anodeitete 0tin eéiowon f(X)=X &gl 10 mOAD po Tporypatiky pila.

B. No anoodeitete ot 1 e&icmon:

=X
Hoy =X

aAnBevet povo yiux = 0.
13. A. Na anodeiéete ot

X
1+x°

S% vy kKabe XeR.

B. Av f givou pio cuvaptnon topaywyicyun oto R, pe:

X

f'(x) = ,
) 1+ X2

va amodeiEete 6TL Yo OAa T @, f € R woyvet:
1
1(5)-1 (@)|<1pd]
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Kepdlaio2: Mapopikds Aoyioudg

14. Boto pa cuvépmon f n omoia eivan suveyng oto [0, 4] ko woyder:
2< f'(x) <5 ya kabe xe(0, 4).
Av f(0)=1, vo omodeitete 6nt 9< f (4)<21.
15.’Ecto ma cvvaptnon f nomoia eivar cvveyng oto [—1, 1] KOl 1GYVEL
f'(x) <1y kabe xe(-1, 1). Av f(-1)=-1 kon f(1)=1, va amodeilete
ot f(0)=0, epappoloviag 10 O.M.T. v v f ot kabéva and Ta
Swotipora [-1, 0] ko [0, 1].

16. Na anodeifete pe 1o Osdpnpua tov Rolle 6Tt 01 ypapikéc TapucTUGE TOV

GLVOPTICEWDV:
f(x)=2" kar g(X)=-x*+2x+1
&xovv akpBog dvo kowd onueia, To A(0, 1), B(L, 2).

17. No anodeifete o :

A. H ocvvéptnon:

X® —9x
f(X): X2 _1

elvar yynoiog avéovca oe Kabéva amd To SUGTAATO TOV TEHIOV OPIGHOV

™m¢ kot va Bpeite To cuvoro tov Tiudv g T o kabéva amd ta diwothuata
avTd.
B. H &&icwon:
x*-ax’-9x+a=0

f(x)=a

Kol 6T GLVEXEW OTL €xeL TpelS mpaylotikég pileg yio kdbe ae R .

elvat 16odhvaun pe myv:

18. No amodeitete ot
A. H ocvvéptnon:

f (X) = JUX — XOLV X,

etvar yynoilog avéovca 6To KAEGTO d1doTnua |:0, E:l .
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B. nux—-xovvx>0, yioa kaOe Xel:O, %:l

I'. H ovuvéptnon:

X
0-2

etvar yynoiog eOivovsa 610 0volktd ddoTnua (0, %) .

19. No amodeitete 6t
A. H cuvépton:
f (X)=2nux+epx-3x, xe [0, %:l
elvatl yynolog avéovaoa.
B. 2nux+epx>3X, yia kb Xe |:0, %:l .
20. Atvetar ) cuvéptnon:
f (X): 2nux—X+3, Xe [0, ﬂ]
A. Noa pedetfioete v f ¢ mpog ) povotovia kot o akpdTOTL.

B. No anmoodeitete 6t e&icmon:
MuX = & X— 3
2 2
&xer axpos pia pita oto (0, 7).
21. A. No HeleT|OETE MG TPOG TN LOVOTOVIOL KOl TO. AKPATATO. TN GUVAPTHON:
f(x)=Inx+x-1
Kot va Bpeite Tic pilec kat 10 TPOSTUO TNC.
B. No peketioete wg mpog T LOVoTOVio Kot ToL akpOTOTO T GLVAPTNON:

f(x)=2xInx+x*-4x+3.

I'. No amodeifete 0TL 01 YPOPIKEG TOAPACTAGELS TMV CLUVOPTICEMV:

g(x)=xInx xau h(x):—%x2+2x—g

EYOLVV €va LOVO KOO ONUEI0 GTO OTTO10 £YOVV KOl KOIVY| EQOTTOUEVT).
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22. No amodeitete 6Tt 10 k40e X >0 1oydet:
i. o)e*>1+x B) eX>1+x+%x2
) 1, 1,
. o) ovvx>1l-—x B) nux>x—-=x
2 6
iii. @) (1+x) 21+vx, veN pe v>2
B) (1+x) 21+vx+———= ( D X, veN pe v>3

23. 10 EMOUEVO GYNHO EYOVLLE TIG YPAPUKES TOPAGTAGELS SO TOPOYMYIGILOV
ovwvapticenv f,g o évadiompa [a, B]. To onpeio £ e[a, B] eivarto
onueio 610 onoio N KapakdpLen amodotacn (AB) petadd tov C; ko C,
TopVeEL TN HEYOADTEPT TIUT .

Ve

1<)

g(<)

-
X

O a ¢ f#

No amodei&ete 01 o1 spomtopeves ov C, kar C, ot onpeia A(é, f (s ))
xon B (é, g(¢ )) givon TapEAAAEC.

24. Atvetar ) cuvéptnon:

f(x)=vx
, 9
KOl TO GTUELD A(E’ Oj.
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A. Na Bpeite o onpeio M mg C; mov anéyet and to onueio A ) pkpdtepn
andcToon.
B. No anodeilete 6t 1 epomtopévn e C; oto M eivan kéBetn oty AM.
25. 10 mapaKdTem G SIVETOL | YPOPIKY TOPAGTOCT TG TUPUYMYOL Hiog
ouvépmong f oto Sibotnpa [-1, 10].

vh

4

Na mpoodiopicete To daothipato oto onoia ) f gival yvnoiog avéovoa,

yvnoiog eBivovca, kvuptr|, KoiAn Kot Tig 0EGEIC TOTIK®OV AKPOTATMOV Kol

onueiov Kaummc.
26. 10 emdpevo oynua dtveton n ypapiky tapdotocn C g cuvaptnong écemc

X =S(t) evoc kivntov mov Kiveitonl Tive og Evav dEova.

*x=5(1)

AN

e f

=51

el

f t

- -

Av 1 C mapovctblel koumn tig xpovikég otyués t ko ty, va Ppetre:

A. T161e 10 KIynTo Kiveitan Katd T BeTikn eopd Kot TOTE KATA TNV OPVITIKNY
popa;

B. T16te 1 xivnon Tov Kvntov gival EmToLVOUEVT KOt TOTE EMPPUSVLVOUEVT).
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27. Atvetar ) cuvéptnon:
f(x)=x"-3x*+2.
A. Noa amodeiéete 0Tin f mopovstdlel éva Tomikod péYIoTo, Vo TOTIKO EAGYIOTO
KoL £voL GNUEL0 KAUTC.
B. Av X, X, gtvar o1 6€ce1g TV TOTIKOV 0KpoTATOV Ko X; 1 060M Tov onueiov
KOUTNG, Vo amodei&ete Tt Ta onueios:
A 1)), B (). T T (%))
etvar cuvevBetaxd.
28.Eote f o cuvépmon, dvo gopés mapayeyion oto [-2, 2], yie mv
omoia 1oyVvEL

f2(x)-2f(x)+x*-3=0.

No anodeiCete 6tin f dev £xel onueio Kapmnc.

29. Atvovton 01 GUVOPTHGEIC:

In(x2—2x+2) . X2, x<1
f(x)= -1 » X~ kot g(X)= 1+|n_x
0, x=1 X

, X>1

Noa anodeitete Ot
A.H f egivon cuveyng kot mapaywyion oto X, =1, evd
B. H g eivon suveyrg oArd pun mapayoyiown oto X, =1.

30. Atvetor n cvvépmon:

0, x=0
fx)= {(1—e‘x)ln x, xe (0, 1]

A. No vrohoyicete ta Opia:

-X

lim kot limxInx.

x—0 X x—0

B. Na anodeiete 60tin f eivar cuveyng oto 0.
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I. Na Bpeite v e&iowon g epantopévng g C; oo onpeio 0(0, 0).
31. No peletnoete Kol VoL TOPAGTHGETE YPOUPIKY TIC GUVOPTHGELS

X+1

o. f(x)=x*-3x*-9x+11 . f(x):ﬁ y. f(x)=x"-2x*
32. Opoiwng t1c cVVAPTAGELC :
1 X2 —Xx—2
o f =X+— f AT
a. f(x) X+ B. f(x) 1

33. Av f, g sivor tapayoyicyes cuvapticeis oo R, pe f(0)=g(0) ko
f'(x)>g (x) yiwxébe xeR, vo omodeibere on f(x)<g(X) oto
(-o0, 0) kon f (x)>g(x) ot0 (0, +o0).

34. A.Av a, B>0 kauyo ke xeR 1oyoer o+ B* =2, va anodeitete Ot

a-p=1.
B. Av a>0 xotyio kébe x e R woyder a* > x+1, va anodeifete 6t1 a=¢.

35. Av 1 empdvelo pog caipac avédvetar pe puduod 10cm?/sec, v Bpeite 10

pLOUo e Tov omoio avEdvetal o dykog avtng otav =85 cm.

36. Eoto T 10 euPadov tov tprydvov OAB mov opilovv Ta onpeia

0(0,0), A(x,0), B(0,Inx), x>1. Av 1o X petapérietan ue puOud 4cm/sec,
va PBpeite 10 puOUd petafoirng tov epPfadod T, 6tav X =5.

37. Atveton tetplyovo ABI'A tov Sumthavod oyfjuatog pe thevpd 2cm. Av 1o

tetpdywvo EZHO &yt T1g kopugéc Tov otig mAevpég tov ABIA,
fj

=

A
A. No exppdoete v mAevpd EZ cuvapmoet Tov x.

B. Na Bpeite 1o x ét01, ®ote 10 epPadov E(x) tov EZHO va yivel ehdyioto.
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38. No Bpeite to onpeio Kaumg ™G YPAPIKHS TAPAGTAGTC THS GLVAPTNONG:

X2
X +1

f(x)=

Kol va armodeiEeTe 6TL 600 amd avTd eivol GUUUETPIKA MG TPOG TO TPITO.
39. Na amodeilete OTL 1 YPAPIKH TOPACTOCN THG GLVAPTNONG:
f(x)=2e2-x2
&xel yio kéBe Tiun tov @ € R, axpiog éva onpeio kaunmg mov Ppickeron
omv mopaforn Y=-X+2.
41 .No Bpeite T0. S16TARATO GTO OTOIN O1 TOPAKAT® GLVAPTAGELS £ivol KVPTEC 1

KO1AEG Kot VoL TPOGO10PIGETE (AV LITAPYOVV) TO CTUELN KAUTHG TOV YPAUPIKDOV

TOVG TAPOCTAGEWDV:

a f(x)=e* B. g(x) = gX, XE(—E Z) 7. h(x) = x|x|

2'7
5. () =X ot w(x)= {_ﬁ’ x<0

«/§ , X=0
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B.2. Ynowxko Boonpa

1. Alvetou 1 cuvéptmon;:
f(x)=e*?+x-3.
A. Noa peretioete v f ¢ mpog ) povotovia.
B. Na Bpeite tig piec g e&icmwong f(X) =0 kot to odvoro tiudv g f .
2. Atveton ) cuvéptnon:
f(x)=4x*+2(A-1)x-1.

Noa anodeiEete 6TL VEAPYEL TOLVAGYIGTOV o pila g e€iowong f(X) =0 oto

Sueompa (0, 1).
3. Aiveton n cvvéptnon:

f()=In(x*).

A. Na Bpeite 10 medio opiopod kot v topdywyo g f .
B. No Bpeite ta onpeio g C; oto onoia n epamtopévn diépyetot omd TV apyn

TOV aEOVOV.

I'. No peremioete v f g mpog ) povotovia, ta akpdToTo Kot va Bpeite To
GUVOAO TIU®V TNG.

A. No Bpeite T1¢ 0cOUTTOTES TNE YPOPIKNS Tapdotaonc g T .

4. Atvetorn cuvaptnon:
F(x) =2, 520
X

A. Na Bpeite mv e&iowon g epantopévng g C, oo onueio M (X,, f (X)) pe
X, = 0.

B. No amodeiEete 6t1 10 Tpiymvo 0 0moio oynuatilel | Tponyov e
EQUTTOUEVT] HE TOVG AEoveG £xel otabepd enPado.
I'. Av A xou B ta onueio mov 1 epantopévn oto M tépvet tovg a&oveg, va

amodeifete 0TL T0 M givan 10 péco tov Tunpatog AB .
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5. Na Bpeite ™ dedtepn mapdymyo TS GLVEPTNONG:

- |

Xx*+5%, x>0
Snux, Xx<0 .

6. Atveton n cuvépnon:
f(x)=x*-3x+1.
Noa Bpeite av vapyovv onueio g ypoaeikng mopdaotoong g f ota omoia n
EQATTOUEVT):
A. Na givor TopdAAnin oty gvbeia y = X.
B. Na oynpotiCet yovio 135° pe tov a€ova X x .

I'. Na givor mapdAinin otov dEova X 'x .

A. Na egtvan kdBetn oty gvbeia y = %X .

7. No nopaymyicets TiI¢ TapaKaTm GLVOPTHGELS
a X", x>0  B. 2™ x>0 v. /5 +1
8. Av y10. T cvvéptnon f 1oyt
“2X+1< f(X) < x* -2x+1 yua ke xeR (1),
ToTE!
A. No omodei&ete 6tim f givar cuveyng oto x=0.
B. Na amodeifete otin f eivor mopaywyiown oto x=0 kot woyver f'(0)=-2
9.Ecte f:R—(0, +o0) pa cuvapmon n omoia eivor Tapayoyicyn oto

X, > 0. Na vroroyicete ta opro:

JT00-JF00) 5. tim 00 £°00)
)(2_)(02 ' X=Xy \/;_\/Z

10. ®cwpovpe 0phoydvio, Tov OO0V 1 Il KOPLPY| Eivarn TO onpEio 0(0, 0) ,

a. lim

X—>Xg

dvo TAevpég Ppiockoviol Tavm otovg Betikove nuidEovee Ox, Oy kain
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. , . . . 1 .
TETOPTN KOPLON Kiveiton Tévw oty evbeia y = 2 X+2. Na Bpeite T1¢

dotdoelg Tov a, B, dote va £xel Péyloto epPfodo.
11. Aiveton svuvapnon f:R - R n omoia givar cuveyic oto X, =0, Yo v

omoia 1oyvEL:
lim 1 )=5_

x—0 X

2.
No omodeigete otin T eivar mopayoyioyn oto X, =0 ko f'(0)=2.
12. Atvetar cuvéptnon:

f(X)=e"-nux.
Noa armodeitete Ot
fOM+2f(x)=2f"(x).

13. Na anodeifete ot
2In(x-1)<x-3+In4 yo kébe x>1.

14. No anodeifete 6T1 M €QomTOPEVN TG YPAPIKNG TOPAGTOCNG TNG CVVAPTNONG
f (X) = x> ot0 onpeio g A(L, 1) epamtetar kat 6TN YPAIKY TUPESTACT TNG
cvvdpmong g(x) = 2x> +7X.

15. No anodeifete 61 ekicmon:

x*+24x* +4x-40=0
€XeL TO TOAV OVO TTPAyHOTIKES pilec.

16. Atvetar 1 suvéptnon:
f(x)=x*-4x+3.
A. Na Bpebei n e€icwon g epantopévng g C; mov eivan kéBetn oty evbeia

1
gly=——X+T7.
y 2

B. No Bpebovv ta onpeio enapng tov epantopevev g C, mov diépyovtol omd
0 0(0, 0).

I. Yrépyovv epantopeves mov diépyoviar omd onueio A(2, 0);
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17. Atvetar i cuvéptnon:
f(x)=e"+x-x-1, keR
A. Av 1 gpartopévn g C,  oto onueio mg A(0, f(0)) stvon mapdiinin
oty evbeia pe e&iowon Yy =3x+5 , va Bpeite v T TOL K .
B. Av k =2 va d¢eiéete Ot n acdpntot) g C; oto —oo givarn gvbeia pe
eiomon y=2x-1.
18. A. Atvetou n cvvéptmon:
f(x)=x"+2ax®+24x*+5x-7, acR.
Na Bpeite T0o gvpOTEPO SLVATO AT TOV TILAOV TOV &, OOTE 1|
ouvdptnon va givan kKvupt oto R.
B. I'la mow Ty} tov @a € R m cuvdptnom tov TponyoOuUEVOL EPOTNATOS EXEL
onueio kapmig to A(L, f(1));
19. No anodsiete Tic TAPOKAT® OVIGOTNTEG:

2
a. e > X, yiakdfe xeR B. & >1-x, yiwkéde x>0.
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B.3. IIpoteivopeva

1. To moteg Tipég Tov @ € Z givor n cvvaptnon:

. (1
xa-sin| — |, x==0
f(x)= X
0, x=0
elvon Tapaywyioyun; Avo popéc mapaymyioyn;
2. Eotm 611 y10. ké0e X € R €yovpe:
|3 sin X+, sin(2x) +...+ &, sin(nx)| <lsin x|
Noa amodeiEete Ot

| +2a, +...+ng,|<1

3. A. Na anodeifete 611 1 eicmon:
I+ 4 =5
€xel LOVadIKN Avon).
B. Na anodeifete 6T1 1| e€lowon:
a+b*=cpe 0O<a<b<c
&xel Lovadikn Avon.

4. A. Av f:[0,1] > R cvveyng cuvaptnon, va amodeifete 6T 1 eéicwon:

f(x)= f(x+%)

éyel pio tovddyotov pila oto (0,1).

B. Av f:[0,a] > R cvveyic cuvépinon, vo anodeifete 6t ekicmon

f(x) = f (x+%)

éyel pio tovddyiotov pila oto (0,a).
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5. Atveton 1 Guvéptnon:
f(X)=x+Inx, x>0.

Noa armodeitete Ot
A. H g&iowon f(x)=0 éyet pia povadkn pia X, € (1,1)
€

B. ' ™ pia %, g e&lowong f(x) =0 oydet ot

.oXee=-1
lim = (%)
X—))b X_)%
6. No vroloyicete To 6pias:
. ﬁ—ex . &=X+Inx
A. lim —— B. lim ————
Xoteo X + 2 + e x—>+0 @ + X +31N X

7. Atvetan n cuveyng GLVAPTNON:

A. Na amodeilete 0T1 f=5.

B. Na anodeifete 61in f eivon mapaywyiown oto onpeio %, =0 .

I'. Na Bpeite v e€iowon g epantopévng g Ypapikng mapdotacng e f
oto onueio A(L f(2)).

8. Alveton to TeTplywvo ABI'A T0ov £TOUEVOL GYNLATOS e TAELPE 2cm. AV TO

tetpdywvo EZHO £yt Tig kopueéc Tov otig mAevpéc tov ABTA:

A H r
X }ﬁ% )
z
S]
<
A E B

A. Na ekppdoete v mlevpd EZ cuvapticet tov X .
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B. Na amodeiEete 611 10 euPaddv tov tetpaymvov EZHO divetan amd
GLVAPTNON:
f(X)=2x2-4x+4, 0<x<2
I'. Na Bpeite yuo moteg Tyéc tov X 10 gpPaddv tov tetpaymvov EZHO yiveran
EMIY10TO KO Y10 TTOEG PEYIOTO.

A. Na eketdoete av vrapyst %, €[0,2], yia to onoio o guPadév f (x,) tov

avtiototyov teTpaydvov EZH® 1covtan pe 4ev +1 cn?

9. Atvetan n ypagucr mapdotacn g cvvéptmong f .

v

@ P

A. Na Bpeite 10 m€dio opiopod Kot 10 6Ovoro Tiuodv g | .

B. Na Bpeite, av vrdpyovv, to Topakdto Opio.
o) Iin} f(x) P) Iin; f(xX) 7 Iin; f(x) o) Iin; f(x) e Iin; f(x)
[Ma ta 6pro IOV eV LITAPYOVV VO ALITIOAOYNGETE TNV ATAVINGY| GOG.

I'. Na Bpeite, av vrdpyovv, To TOPAKATO OPLO.

a) lim—— B) lim

. 1 .
x-2 f (X) x—>6 W Y) lef)rg f (f(X))

No attioA0yNoETE TNV OTdvINoN GG,

A. Na Bpeite to onueia oto onmoiap f dev givar cuveyng.
No atloA0YNOETE TNV OIAVINGN GOC.

E. No Bpeite to onpeia X, tov mediov opiopov g f yu ta omoia woydet

f '(XO) =0. Na outiodoyfoete TV amdvinom cag.
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10. Aivetoun cvvépmon:
2
f(X)z;?Ii,XER.
A. Na Bpeite ta diaotiuata ota omoian f eivan yynoing avéovoa, ta
dlaothpoTo 0To 0Toia gival yvnoing edivovoa kat to akpotata e f .
B. Na Bpeite ta dwwotiuata oto omoion f givan koptn, Ta Stoothiuata oto
omoian f e&ivon koiAn kot vo Tpoodiopicete To oNUEi KOUTNG TNG
YPOPIKNG TNS TOPAGTACTC.
I'. Na BpebBovv ot aohunt®te TC YPaPIKng tapdotacns e | .
A. Mg Bdon 115 anavtioelg cog oto epotuata Bl, B2, B3 va oyedidoete
Ypopikn mapdotacn g f .
11. Aivetar n cvvéptnon:
x*+a, x<1

- |

A. Na Bpeite qv Tiu) tov @, doten f va eivor cuveyng oto X, =1.

2X, X>1

B. Av a=1, va deiéete oTin f eivon mopayoyiown oto X, =1.

I'. o v mopordve T tov a, va PBpebei n e€lomwon g epamtopévng g
ypapng napdotaons ms f oto X, =1.

12. Atvetonn cvvépmon:

-x?+1, x<0
-Xx+1, x>0

- |

A. No ueAetoete g mpog TN cvvéyela T ocvvaptnon f .
B. Na e€etdoete av yia ) ovvaptnon f kavomolovvtar ot vrobécelc Tov
fBempripatog péong Tyng oto dbotnua [-1, 1] .

I'. Na Bpeite v e€iowon g epantopévng g Ypapikng tapdotacng me f

omoia d1épyetan amd to onueio A(O, %)
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13. Aivovtar o1 cuvaptioelc:

f(xX)=Inx, x>0 «o g(x):li, x==1.

A. Na pocdopioete ) ovvaptnon fog

B. Av:
h(x)=(fog)(x)=lnﬁ, xe(0,1),

va amodeifete 0TI M cuvaptnon h avtiotpépston kot va Bpeite v
avTicTPOPN TNG.
I'. Av:
ex
e+

@(x) =h*(x) = T xeR,

VO LEAETNGETE T GLVAPTNON @ MG TPOG TN LOVOTOoVia, To OKPOTOTA, TNV
KUPTOTNTO KOl TO OMUElD KOUTNG.

A. Na Bpeite 116 0ptldvTiec acVOUTTOTESG TNG YPAUPIKNG TAPAGTACNG TNG
CLVAPTNONG @ KOl VO T1 OYEOLACETE.

14. Na Bpeite tqv Tipn Tov @ € R 10 v omoia 1 cuvéptnon:
InQ+x)-x

f(x)= X2
a , Xx=0

, X==0

glvan svveyng oto 0.

Eivon mapaymyioyun oto 0 yio tv Tiun Tov @ mov Pprkarte;

15. A.'Eoto f:[0,1] > R ovveyig cuvépmnon mov kavomotet ) oyéon

f(0) = f (1) . Na omodeifete 6t1 vmapyet & €[0,1] tét010, DoTE:

1
()= f[e+1)
2
B. ‘Ecto f:[0,1] > R napayeyicyn cuvapton mov ikavomotei T oyéon
f(0)= f(1)=0. No anodeitere 6t1vmapyet & €[0,1] tét010, DOTE:

f(€)=1©
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16. Atvetar 1 suvéptnon:
f(x)=ﬁ, xe[-Lp]-{0}, p=1
X
A. Na amodeifete 0Tin f dev kavomotei Tic vroBéoelg Tov Bewprpatog Méong
Tuyng Tov Atoptkod AoyiGpo.
B. No anodeifete 6Tin T wavonotei 1o cuumépacpa tov Bewpnpotog Méong
Twyng tov Awpopikod Aoyiopov, av Kot povo av, S >1+ J2.
17. Atvetoun i cuvéptnon:
f(x)=x¥-1, xeR
A. No amodeiéete 6in f eivon avtiotpédyun.

B. Na Bpeite v avtiotpoen g f .

I'. Av g(x):é/;, x>0 va Bpeite v fog .
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OEMAT

I'.1. Xyohkov Biiiov

1. A. Noa peletioete kol vo TOPAGTHCETE YPOUPIKG TN GUVAPTHON:

In x

f(x)=—=

X
B. No anoodeitete ot

a*' > (a+1)” ykéfe a>e .

I'. Na anodeiéete 0ty X > 0 1oy0et:
2=x"o f(x)=1(2)
KO 6T1 GUVEYELDL VoL omodeiete 0T elicoon 2° = X2 £yel 500 akpPdC
Moeg, g X, =2, X, =4,
2. A. No anodeiéete 6T1 M cvvapTNON:
f(x)=¢e"
glvol Kvptr), EVO N GLVAPTNON:
g(x)=Inx
etva kothn.
B. No Bpsite mv epomropévn mg C; oo onpeio A(0, 1) karmg C, ot0
B(l, 0).
I'. No amodeifete 0T

0. e*>x+1, xeR. B. Inx<x-1 xe(0, +0).

[167e 100oVV 01 16OTNTES;

A. H C, Ppioketon mdve amd mv C, .
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3. A. Na Bpeite Tnv eldyiotn Tip TS SLVAPTNONG:
f(x)=e"-1x, 1>0.
B. Na Bpeite t peyoldtepn Ty ov A >0 yua v onoia 1oyvel € > AX, v

KGOe xe R.

I'. Tw v Ty ov 4 mov Ba Ppeite mapondve va amodeiEete 0t N evbeia
y = AX epamTETOL TG YPAPIKAG TopGoTaong TG cuvaptnong g (x) =e*.
4. Atvetorn cuvaptnon:

X2W1’ x=0
X

f(x)=

0, x=0

Noa arodeitete ot

A.H f givon nopayoyioyn oto x, =0 kot otn cvvéyewa 6Tt gvbeia y =0
etvon n epantopévn g C; ot0 O(0, 0).
B. O 4&ovag X'x €xerpe v C; damepa kowd onpeio, maporo mov epdnteton
me C, .
I'. H evbela y =X etvar acountom g C,; ot0 +00 kot 6Tt0 —00.
5. 'Ecto pio cuvapTtnon ¢ T1old, OCTE!
@(0)=0, ¢’ (0)=0 kor "' (x)+¢p(x)=0 yuakabe xR (1).

Noa armodeitete Ot :
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A. H ocvvéptnon:
V() =[] +[@(x)]
etvarl otabepn oo R kou va Bpeite tov TOMO T™NG.
B. ¢(x)=0 yia kdbe xeR .
I'.'Eotm 600 cuvoptioslg f ka1 g tétoleg, dote:
f(0)=0, f'(0)=1 xon f"(x)+/(x)=0 yu ke xR
9(0)=1 9(0)=0 kor g (x)+g(x)=0 yw xébe xR

Noa armodeitete Ot :

a. Ot cvvaptoelc:
@(X) = T (X)—nux ka1 ¥(x)=g(x)-ovvx
Kavomolovv Tig vrobéaels (1) tov epotuatog A.
B. T(X)=nux xar g(x)=ovvx ywkdabe xeR.
6. Av yo pio cuvépton f ioydet:
f(1+h)=2+3h+3n2 +h® yiax6fe heR ,
va amodeiEete Ot :
a f@Q=2 p. f(1)=3
7. Atvetan 1 cuvéptnon:

i, X<0
f(x)=41-x ,

nux+1, x>0

va amodeiEete 6TL opileTOn EPUTTOUEVT] TNG YPOUPIKNG TOPAOTACNG OTO GNUEID

A(0,1) xon oynuorilet pe Tov dEova v XX yovia %

8. Na Bpeite v mapdymyo g GLVAPTNONG:
1-ovvX
f(x)= X
0 , X=0

, X==0

oto % =0 .
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9. Av oydet:
X+1< f(X)<x2+x+41 ,yiokdbe xeR

, VoL amoodeitete Ot
a f(0)=1

B. 12M2 X+1 yio kaBe X <0 Ko
X

L f00-1(0)
X

<X+1 yio kéBe x>0
y. F(0)=1
10. "Evag 4vOpomog ompdyvel £va KOVTL 6T PAUTE TOV STAGVOD GYHOTOC Ko
To kovti Kwveital pe tayvtnTa 3m/s. Na Bpeite mOG0 yp1yopa avuy®OVETOL TO

KovTi, OnAadn to puOud petafoing Tov V.

11. Atvetar i cuvéptnon:
f(x)=x*-20x%-25x? -x+1
A. Na armodeitete 0t n e€iowon T (X)=0 £xel o, tovidyiotov, pifa 610
Stompo (-1,0) Kot pa, TovrdyisTov, 6to didotnua (0,1)
B. No amodeiete 6t e&icmon:
4x3 -60x? -50x-1=0
éxel o, TovAdyotov, pila oto Stdotnua (-1, 1) .

12. Aivetar 1 suvéptnon:
f(x) = (x=Dnux
Noa amodeitete Ot :

A. H e€lowon (X)) =0 £yer pa, Tovddyiotov, pila 6to avolktod dtdotnuo

(0,1).
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B. H eficwon epx=1-x £yel pa, tovAdyiotov, pifa 6to avoiktd ddotnuo
(0,1).
13. Av ywo pio suvaptnon frov eivar opiopévn ¢' 6Xo 1o R oyvet:
[ () - f(y)|<(x-y) ya6rata xyeR
va amodeifete 6L T etvon otabepn.

14. No anodeifete 6T1 M cuvapTnoN:

f(X)=(x-ap-(x=-pY-(x-y)? ,ue a<pf<y
&xel Tpio TOMKE EAGYIOTO Kol OVO TOMKA LLEYLOTOL.

15. Mg évo chppa pfikovg 4m katackevdalovpe £va 1I6OTAELPO TPIYmVO TALLPEC
X m Kot £vol TETPAY®VO TAELPAS Y M.

A. Na Bpeite to d0poopa tov euPad®dv Twv 600 GYNUATOV GLVOPTAGEL TNG
TAEVPAG X TOV 1COTAEVPOV TPLYDVOV.

B. TI'o mow T tov X to epPadov yivetor eEAdyioto.
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I'.2. Ynowokoé BoOnpa

1. Alvetou 1 cuvéptmon:
f (x) = e +5x
A. No amodeilete 0Tin T avriotpépetot.

B. Na Aoete v e€icwon:
e? —e*? = _5x? +10X-5.
2. Atveton wa ovvéptnon f iR —> R 1 onoia eivar mopaywyioun ctox =0 pe

f'(0) =1 kou yio TV omoia 1oyveL:
f(x+y)="f(x)-e+f(y)-e*, naxabe x,yeR.

A. No vroroyicete o f(0) o to Iir‘rg ﬂ
X—> X

B. No anodeifete 0tin f etvar mapaywyiown oe kibe onueio X, Tov mediov

OPIoUOV TNG WE:
f'(x,) = f(x,)+e".

3. Av y1a tovg Oetikovg mpoypaticovg apdupove a, B 1oyvet:
a*+p*>5e" -3,y kGbexeR,
va deiéete 6L a- f =€°.
4.’Ecto f,g ocvvexei suvapticeis oto [0, 1] ko mapaywyiopes oto (0, 1) pe
f(0)=f(1)=0 ko f(X)=0 yakdbe x (0, 1).

A. Na anodeilete 0t1 1o00VV 01 TPpoHToBEGEIC TOL Bewpatog Tov Rolle yia

GLVAPTNON:
h(x) = f*(x)-e?®
oo dieompa [0, 1].

B. No omodeitete 61 vmpyet Tovhéyiotov éva & € (0, 1) tétoo dote:

') __g'(©)
f(£) 2
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5. Av n evfeia ¥ =3x-1 givon TAGy1a AGOUTTOTN TG YPUPIKNG TAPAGTUONG TG
f o10 400, toTE!

A. Na Bpeite ta opro:

lim ) kar lim (f(x)-2x).

X—oto0 X X—>+00
B. No Bpeite to 1 € R, oote:
X F(X)=3x" - A%x+2
lim =
X4o0 f(x)+Ax+1
6. Atveton cuvapmon f dvo popéc mapaywyicyun oto R 1o tv omoio 16ydovv:

f(0)= f'(0) =0 kox f7°(0) = 2011.

Noa vroAoyicete T0 0p1o:
lim Xfi .
x-0 g% . nlux —X
7. Na Bpeite t1c ££16MG6EIC TOV EQATTOLEVOV TNE YPOPIKNC TAPAGTACTC TG

f(x) =x* mov diépyovran amd o onpeio A(%, - 2).

8. Atveton 61t pa cuvéptnon f eivon mapayoyioun ko koikn 610 [0, 3].

Noa oei&ete 01U

fQ+(2)>1(0)+1(3).
9. Na Bpeite To puOud pe Tov omoio petafdrletar To EuPadHV TOL TPIYOVOL UE
kopupés ta onpeie A(L 0), B(x, Inx), T'(x, 0), x>1, m ypovikh| oteypn t,
Katé v omoiot o X = 2 cm. Atvetan 6t 0 puOpog petafoAng tov X eivar

otafepog kot icog pue 0,5cm/ sec.

10. A. No omodeitete 611 o molvovopx cuvdptnon P(X) éxet mapdyovta to

(x- p)2 av ko povo av P(p) =P’ (p)=0.
B. Na Bpeite ta 2, f € R, dote 10 MOAVGVLLO:
P(x) =ax® + fx* -3x-1,

’ , 2
va éxet mapéyovrato (x—1)".
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11.Boto f:(0, +90)—> R mapayoyiciun cuvapmon ywo my omoia ioyvet:
f(x)>e*" +Inx+x* y k4O x>0 wou f (1) =2.
Na Bpeite v e&iowon g epantopévng g C, oto onueio A(L, 2).
12. @swpovpe cuvdptnon f opiopévn kot Svo popéc mapoywyicyun cto (—3, 3)
n omoia wovomolel T oxéon:
f2(x)+4f(x)+x*-5=0 yuw ke xe (-3, 3) (1)
Na amodeiEete 6tim C; dev €xet onueia kapmne.
13. Atvetar 1 suveyng kot Tpayoyioun cuvaptnon f , yio v omoio wyvet:

f(ex.n,ux):z.eX vl kGO Xe(—%, %)

A. Na amodeiéete 6Tt T7(0) =2.
B. No omodeitete 61 eéiowon g epantopévng g C; oto A(0, f(0))
givauny=2x+2.

I'. Av éva onueio kveiton Tévo oty Tponyovuevn gvbeio Kot N TETUNUEVT] TOV
avédveton pe puBud X =2 cm/sec, va Bpeite o puOUd peTaforng e

TETAYUEVIC TOV OMUEIOV.
14. A. Aivetan ovvaptnon f:R—> R nonoia eivan tapaywyicyun oto R . Na

amodeifete OTL:
a. Avn f eivon dptio, toten f' eivon mepretn.
B. Avn f eivou mepirtn, toten f' givan dptio.
B.Eoto f:R—> R wa dptia kot Topaywyiciun cuvaptnon.
Oewpovpe ™ cvvaptnon:
g(x) = (x5 +ouvx)-e”x) FUX+X
a. No amodeiete 6TL 1 cuvdptnon g eivar mopaywyiown oto R.

B. Na vroroyicete v tiun g (0) .
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15. Aivetan cuvéptmon;:

1

Xnu=, x==0
f(x)= Ls X
0, x=0
A. No omodeiéete 6tin f eivon mopayoyioywn oto X, =0.
B. Na anodeifete 611 epapudletarl 1o Oempnua Rolle yio v f oto didotua

o]

2r w |

I'. Na anodeitete 0t 1 e&icmon:

a(p£:3x,
X

. . , . 1 1
€XEL TOLAAYLOTOV Uid AVOT) 6TO O1doTN A 0 )
T

16. Na vrohoyicete Ta dpra:

i, (i)
17. Atvetau m éptia cuvéptnon f R — R yio v omoio 1oydovv:

f()=2 ko x- f'(x) =-3f(x) yoa xébe x=0.
A. Na anodeifete 611 m ovvdpmon g(x) = x>« f(X) sivon otabepy og kabéva

amd to Swothpata (-oo, 0) kon(0, +o0).
B. Na Bpeite tov tomo g f .
I'. No Bpeite 116 acOuntmteg g C; .
18. Atvetar ) suvéptnon:
f (x) = 2x> —15%° + 24x.

A. Na peletoete v T ©g mpog ) povotovia Kot to okpOToTO.

B. Na Bpeite 10 cOVOAO TGV TNG.
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I'. No Avoete v e€icwon T (X) =1 vy tig d1Gpopeg Tipnég ov A e R.
A. No peketioete v T ¢ Tpoc v kuptdtTa Ko va Ppeite ta onueion kopmng
™G AV LITAPYOLV.

19. Atverar molvovouiky cuvaptnon P yio v omoio woyet:
[P ()] = P(x) yiokéde xeR on P'(1) = 2.
Na Bpeite 10 moAvdvopo P(X).
20. Atvetorn ovuvépmon f iR — R pe cuveyn ipdt mapdymyo. Av yio Tovg
apiBuovg a, S, y€eR pe a< B <y wyvel f(a)< f ()< f(y), va
amodeifete OTLVTApYEL TOVAGYIOTOV Evar X, € (8, ¥ ) Tétoto, dote f'(X,) =0.

21. No vroAoyicete ta Opua:

1 1
o. limpux-ex , B. limx-ex
x—0*

o
22. Atvetar ovuvéptnon f :[1, 6] - R n omoia sivor cvveyrc oto [1, 6] ko
napayoyiown oto (1, 6) pe f(2)=f(6).
A. Na anodeifete 6T vmapyet Tovrayiotov éva X, € (1, 6)1étot0, dote n
Ypagikh Tapdotacn g cuvapmong f va éxet oto onueio A(X,, F(X;))
op1LOVTIO EPOTTOUEVT).

B. No omodeitete otLvmapyovy &, &, € (1, 6) pe & =&, 161010, DOTE:
f'(g)+4f'(g,)=0.
23. Atvetar ) cuvéptnon:

f(X) = x* —nux.

A. Na amodeifete 6Tt f eivon kopt oto R.
B. No anodeifete 0T vapyel pLovadkd X, € (0, %) tétot0, dote f'(x,) =0,

I'. Na peremoete v T w¢ mpog ) povotovia.
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24. Atvetan Svo @opéc mopaymyicun cvvépmon f :R — R, yua tyv omoio

woyvovv:

f(2)=5, (1) =3 kar f(x)<2x+1 yin xébe x e R.
Na anodeifete 6Tt vIAPYKEL TOVAG IGTOV évar & € (1, 2) Tétoto, GoTte:

f(¢)=0.
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I'.3. IIpotewvopeva

1. Atvovton or cuvaptriceig f ko g pe:

e-x2+1(x_1)
——2 av X=0, Xx=1 kot Xx==-1
In ||
f(X)= K, av X =1
0, ovX=0

Ko g(x)zf(x)ln(iz),X>0 :
X
A. Na Bpeite 10 6p10 !(I_f)]’(lJ f (X) kaOdg kar v T 0V Kk € R, OotE
cuvapmon f va givar cuveyng oto R—{-1}.
B. a. No peietioete v ouvaptnon g oG TPog TV LOVOTOoVia TNG.
B. Na amodeitete ot
3 3
2 _ 2 _
< € (\/§ 1) X2 +1 > € (\/§ 1)
2(x-1) 2(x-1)

&

e—x2 +

, av X>1 xou €7 72> ,oav O0<x<1

I'. a. No peretioete v cuvaptnon g og Tpog o Koilo TG 6T0 SLAGTNILA
(0, +o0) xou va Ppeite o onpeia Kapmng T™G.
B. Na Bpeite v e€lowon TG EQOTTOUEVIC TG YPOPIKNG TOPACTOONS TNG
oto onpeia A(2, g(2)) xon B(L, g(1)) avrictoyo kot otn cuvéELa va

amodeifete OTL

e'4(7—3X)Se'X2(X—1), Y10 K60 XG(2+2\/E, +oo] o

- _ , 2-+2
e¥ >et, Y100 KGOE Xe( zf, 1)
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2 . Aivetou 1 GuvapTnon:
f(x)=e"+x*+x
A. Na amodeilete 0t1 vdpyel okpPdg Evag aplOuog a e (—1, 0) TET010G, OOTE VO
woyveL:
e®+2a+1=0.
B. Na o¢itete ot
f(x)za’-a-1
v kabe X e R , 6mov a o apBuoc tov epotpatog I'1.
I'. Na Bpeite to mAn0og Tov tpaypatikdv piiov mg e&icmong:

2017
F(x)= 2016

A. Na arodeiéete Ot
f (x2 +1)+ f (x2 +2) < f (x2)+ f (x2 +3) , Yiukdfe x>0

E.’Ecto éva onpeio M (x(t), y(t)), 6mov t o ypdvog, o omofo Statpéyet ™
ypaikn mapdotaon g f pe X'(t) == 0. No anodeiEete OTL vVIapPyEL YPOVIKN
otiypn ty, pe X(t,) e (-1, 0), dote 0 pubudg petafoAng g TeTaypévng Tov
M , ®¢ mpog 10 YpdVo, va. undevileta.

3. Atveton m cvvéptnon:

f(x)=(X*+1)-Inx, x>0,
A. Na deiéete 01U

2x-|nx+%>0 Y10 kGOe X >0 .

B. Na peletioete v f ¢ mpog ) povotovia kat va Adoete v &icmon:

f(x)=0.
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I'. Na dei&ete 0T VAPYEL LOVAOIKO X, € (—, 1 | tétow0, dote T0 onpeio
e

A(XO, f (Xo)) va givat onpeio kapmg g Cy .
A. a. Na Bpeite 116 aovpuntoteg g C; .

B. Na vroAoyicete to pPadov Tov Ywpiov TOV TEPIKAEIETAL OO TN YPAPIKT

; . , 1
napaotaon mg C; , tov dovar X'x ko Tig gvbeieg X = s X=¢e.

4. 'Eoto cuvépmon f , mopayoyiowun oto R, pe cuveyn npdtn mapdywyo
f'(0)==0, yw v onoia wyven:
e'®@—e.f(x)=x* yiwk6be xeR.
I'l. No Bpebeito f (0)

I'2. No dciCete 6tin f dev £xel akpotota.

I'3. Av emumhéov 1oyvet ot

f()-f(0)

>0, yio kébe x =0,

va deifete omin f elvan yvnoing avéovoa oto R.

I'4. No amodei&ete Ot
f (XZ)— f (1+2Inx) >0, yio kébe x>0.

5. Aivetat cuvaptnon:
f(x)=e*-In(x+1)-1
I'l. No peletioete v T g mpog ™ povotovia kot to oakpoTATAL.
I'2. a. Na Bpeite 10 6Ovoro Tudv G Ko va Avoete v e&iowon f(X)=0 .
B. Na Bpeite Tig acOuntmMTEG TG YPOUPIKNG Tapdotacns g f .
I'3. Av ywo tovg apBuodc @, feR pe 20+ >0 xou a+28-1>0, 1oydet:
e —In(20+p)+e"*? -In(a+28-1)<2,

va voAoyicete Tovg &, [.
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I'4. Na Bpeite 10 gufaddv Tov ympiov mov TEPIKAEIETAL OO TN YPOPIKY|

napaotaon g f, tovgafoveg X'x kot Yy ko tnv gvbeic x=1.

6. Atvovtau o1 cuvaptToEC:

g(x):ln))((+1, x>0 xa f(x)=x*-ovvx+g(a), xeR 6mov a>0.

A. Noa pedetioete v f ¢ mpog ) povotovia Kot To akpOTOTO.

B. T T1g d1dpopeg Tyég tov a, va Bpeite 1o mAnbog tov prlav g egicmong
f(x)=0.

I'' Twa=1

0. Na amodeifete 011 a6 0 onpeio M (0, —2) dyovrar axpiadg Vo
eQATTOUEVEG TNG YPAPIKNG Topdotaong C, g f .

B. No amodeifete 0T vmipyet povadeod onueto N (x(t), y(t)) e C, , pe
x(t) € (0, 1), 6mov katd T xpoviKh oTrypn ty, 0 puOUOG peTafodng g
TETOYUEVNC TOV Elval STAAGIOC ald AVTOV TNG TETUNUEVNG TOV, oV VTOOEGOoVLE
ot avtol ot puOpoi petafoing t xpovikn otyun t, etvor pun pndevikoi.

A. No vmoloyioete 10 6pro:

lim [g(x+1)-g(x)].

7. Eoto pia cvvaptnon f: (0, + oo) — R dV0 @opég mapaywyiciun n onoia

KAVOTO1El TIC EMOpEVEG GLVONKEC:
fQ)=0, f'()=1 kou
2 (X)+4xF'(X)+x2f"(x) =2Inx +3, yia k6Oe X >0
Aiveton gmiong n cvvéptnon:
g(x) =2xf (x) +x*f'(x)-x(2Inx +1), x>0
A. No amodeifete 6TL cuvapmon g eivor otabepr oto (0, +00).

B. No amodeitete ot
f(x)=Inx, x>0.
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Kepdlaio2: Mapopikds Aoyioudg

I'. a. Na Bpeite v e&icmon g epantopévng g ypagikng napdactacng C; g
f mov diépyetan and v apyf Tov aEOvmv.
B. Av éva onueio M (X(t), y(t)) , 6mov t 0 ypdvog oe sec kar X(t) >1 ,
Kweitar mave oty Kopmodn mg ypaekig napdctacng Cee g fof pe

otafepd puOud petaffoAng g TETUNIEVNG TOL Kot 1o pe 1 cm/sec, va
Bpeite 10 puOUS petafoing ™ teTayuévng tov onueiov M ) ypovikn
otypfy ty , katd v omoia X(t,) =2 cm.

A. No arodeiéete 0T
a+p . 1
‘f(T)F«/f(a)- f(B) ymakdade a, ﬁe(o, —:I ue a< f .
e

8. Eotw cuvépmon f , 300 opés napaymyiown oto [-2, 2]y myv omoia
woyvEL OTL:

[f ()] =xf (x)+x* 320, y1 k60 x e[-2, 2]

A. Avn T mapoveidlel axpotato oo X=a (0<a <2), va anodeifete 0T

f (a)=2a ko1 o cvvéyeww v Tpocdiopiotei To a.
B. No anodeifete 0T M ypapin nopdotacn C, g f dev €xet onuelo Kopmng.
I'. Av emmhéovn ' etvan cuveync oto R, 101!

a. Na deiEete 0T n e€lomon):
f (X) f (X j f (X j
2 2 2

B. Na dcitete 6min f° givar yvnoing ebivovoa kat vo peketnbein f g mpog

elval advvar.

TN HOVOTOVia Ko To, akpoToTo Kobmg kat vo Bpeite To ovvoro tiudv g f .
9. Aivovror ot cuvaptioels f, g pe g mapayoyiopyn oto (1, +00), ya tig

OTO1EG 1GYVOVV O1 EMOUEVES GYECELS:

f(x)=x(x+a)-x+1 pue a, xeR
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f(x)-1>0 ywo kabe xeR xou g '(x)Inx= , Y10 KGOE X > 1

29(x)
X

A. Na ogiéete 0tL o =1.

B. Av g(e) =-1, va dei&ete OtL:
g(x)=-In?x,
Y ke xe (1, +00) .
I. g(x)=-(Inx)* o& 610 10 Srdiotnpa (0, +o0) .
a. No amodei&ete Ot vhpyel povadkn T X, € (0, 1), YL TNV omoia 1 dopopd
f(X)—g(x) yiveton eAdyrotn.
B. Na anodeifete 6T1 vdpyer povaducd Cevyoc onueiov M, N ue M (éj, f (éj))
onueio g ypaewng napdotaong C; mg f o N (éj, g(éj)) onueto g
ypaguig tapastaons C, mg g pe E€(0, +00), ota omoia ot C; xon C,

d&yovton TaparAnies epantouéveg ota onueio M ko N avtictouyo.

A. No vmoloyioete 10 6p1o:

im| —

r;,u(x—1)+ £ ()

10. Ecto cvuvépton f e nedio opiopod 10 R kot 6Hvoro TiH®V 0 dtdoTnpo
[—1, 4]. Avn f eivar 600 @opéc mapaywyion oto R, va anodeiEete Ot
A. H eiowon f'(X)=0 &et dbo tovdyotov pileg oto R.

B. Ynapyet éva tovrddyotov & € R 1€1010, OTE:

7 (8)=-1"(5).

I'. H e€lowon:
t(x)=(e"+x*) f (x),

&xel o tovAdyotov pida.
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Kepdlaio2: Mapopikds Aoyioudg

11. A. No omodeiEete 0t Y10 KG0E X € [O,g} 1oy0et:

2 .
—X<sinx <X
T

B. Eoto f :[0, +oo) — R 600 Qopég mapaywyiocyun kot 1oyveL:
f(0)=0, f"(X) >0 yioa kabe x>0.
f(x)
X

a. No deifete 011 M cvvaptnon g(X) =

etvat yynoiog avéovca oto

[0, +oo) .

B. Av emumdéov 1oyver f/(0) >0, vo anodeiEete OTL:

2
lim £ _ oo
X—>+00 f(x)

12. A.'Eoto f:(0,+00)— R napayoyicym dote:
, 1 .
|f(x)|£— Yo kéBe X > 0.
X
Noa d¢i&ete 01U
lim (f(x+/%)= f(x))=0

B.’Eoto p(X) molvdvouo n Babuod. Na deilete 0tin e&icwon € = p(x)
£xel 10 TOAV N+1 Avoelc.

13. A. Na deiéete 6Ty kd0e a>1 ko1 0< X < Y 1oydet Ot

e t(y-x) <y —x <ay**(y-x)
B. a. Aiveton cvvdptnon f n omoia eivan Tapaywyioyn ko Kupt o€ £va

duotnua A . Na deiEete 0TU
f(a)+f(B)>2-f (#),mmeg a, Bel.

Avrtiotoyya, av T koiln o€ éva didomnua A . Na dei&ete otu
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f(a)+f(ﬁ)sz-f(¥] 710 k60 @, e,

(Avicotnteg jensen)
B. Na dei&ete 6T1 yia kéOe X,y > 0 1oyvet 6TL
(x+y)™ <2ev.xc.yy
14.Eocto f:R >R &00 popéc mopaymyioyun kol 16x00vv:

f(0)=1, F(0)=0, f(0)=1.

(1) -

3-5x
X_ ]

No anoodeitete ot

15. Aivovtau o1 cuvopTicEC:

X=2.

f(x)=vx-1, x>1 kon g(x) =

A. No tpocdopioete ) ovvaptnon fog .

0= (foa)(0 =% xe| 2, 2]

VO LEAETNGETE T GLVAPTNON P MG TPOG TN LOVOTOVIO Kot To, aKPOTOTOL

B. Av sivou:

I'. Na anodeilete 0TL 1| GUVAPTNON @ AVTICTPEPETAL KO VoL Bpeite TV

avtioTpoen ng.
16. A. 'Ecto f,g:R - R napoayoyiciuec oto R kot ioyvet:

f(x)=Ix-1-g(x), xeR.
Noa Bpeite v tun g(l).
B. Avn f givonr mapayoyicyun pe:
f(2+x)- f(2-x)=2%, xeR,
No anodeiéete 6tun gpomtopévn g C, oto onueio A(2, f(2)) stvan

KéBetn otV gvbeia y = X.
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17. Atveton n cuvaptnon:
f(x)=e"+x*+x, xeR
A. Na amodeilete 0TL vdpyel akpPdg Evag aplOuods o € (—1, 0) T€T010G, OOTE
VoL 10YVEL:

e’ +2a+1=0.

B. Na o¢itete ot
f (X)2a2 -a-1,
110 k40 X € R, 6mov @ 0 apdudc tov epotipatog I'l.

I'. Na Bpeite to mAn0og Tov tpaypatikov piiov mg e&lomong:

2017

A. Na amodeiéete Ot
f (x2 +1)+ f (x2 +2) < f (x2)+ f (x2 +3) , Y kabe X >0
E. Eoto éva onueio M (X(t), y(t)) , OOV t 0 YPOVOG, T0 Omoio SlTpEyEL T
ypagu mapdotaon g f e X'(1) 5= 0. Na amodeifete 6t vmdpyet ypovikt
otypn t,, pe X(to) € (—1, O) , ®GTE 0 PLOUOC peTafoAng TNG TETAYUEVNG TOV
M , o¢ mpog tov ypovo, vo. undeviletor.
18. Aivetonn cvvépmon:
f(X)=x+x+1 xeR
A. No amodeiéete 6Tt f  aviiotpépetar kot va Bpeite To GUVOLO TIUOV TNC.
B. Na amodeifete 611 01 ypapikég mapaotdoelc tov cvvaptioeny f ko -
gxovv axpiBag éva kowd onpeio, o A(-1, —1).
I'. Na anodeilete ot
a. Toydeu
2100 - () < [x=y[<[f () - F(y)], na k6Be X, y e R.

B. H covéptnon f1 eivon cuveynic oto R.
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A. No. omodeitete 6t vmpyet povadcéd & € (0, 1) téroto, dote va wyvet:
f1(&)+25=0
19. A. No Moete TV ekicmon:
eX —x*-1=0, xeR .
B. Na Bpeite 0Aeg 16 cvveyeic cuvaptmoelg f iR - R mov wavomotodv v
oyéon:
f2(x)= ( e —x2 - ) T k6P xR
KOl VO 0UTIOAOYNOETE TNV OTAVINGT GG,
I'. Av:
f(x)=¢" -x*-1, xeR,
va amodeifete 6Tt T elvon kKupt.
A. Av T givor n cuvaptnon tov gpotpatog I3, va Aoete v e&icmon:
f (|17,ux|+3)— f (|77,ux|) =f (X+3)— f (X), otav X e [0, +oo).
20. Atveton suvaptnon f iR — R mapayoyiowun oto R, yia tv omoio woydet:
f(x)- f'(x)=x yakabe xeR xo f(0)=1
A. Na deiéete 01U
f (X):m T kGl X € R .
B. ['a 115 dtbpopeg mpaypatikeg Tiég tov A € R, va vroroyicete 1o 6pio;

lim (f (x)-4x).

I'. Na deiéete 611 10 ohvoro Tuwdv ¢ f eivor to [1, + oo) .
A. Na 2bei n e&lowon:
f (X) = oVVX

o0 R.
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21. Atvetoun ovvépmon f:R >R pe:

f(x)=x".
A. Na amodeifete 0Tin f eivon cvvaptmon «1-1» kot va Bpeite v avtiotpoen
cuvapmon f .

B. No amodeitete 6T o kdBe X > 0 1oydet:

f (nux)> f (x—%xsj.

I'.’Eva onpeto M xwetton katé prxog g kapmding Y = x°, x>0 pe x=x(t)
Kol Yy = y(t) . Na Bpeite og mo1o onueio g kapumding o puOuds petafoing
™G TETOYUEVIG y(t) Tov M eivat icog pe to puOud petafoing g TETUNUEVNS
X(t), av vmotebei 6T X" (¢) >0 ywo kée t>0.

22. Aivetonm cvvépnon:

0, x=0
xIn x
f(x)= , O0<x==1
(X)=9= " 0<
1, x=1

A. Na amodeifete 0Tin T eivon cvveyng oto didotnua [0, + oo) .

B. Na anodeifete 6Tin f eivan yvnoimng avéovooa oto didothua [0, + oo) .

I'. Na amoodeilete 611 yio kéBe X >0 woyvet:

f(x)=f (l)ﬂnx.
X
A. No vmoloyioete 10 6p1o:

lim f(ex).

X—>+00 ef ()

23. Atvetal ) cuvaptnon:

2X __
f=2t xer
eX
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A. Noa amodeiéete 611 1 T givan «1-1» kou vo Bpeite v 1,
B. Na Aoete v e€icwon:
f (280 43-%x)=f(23+9-x2)

I'. Na omodeitete 6t vmdpyst X, € (1,2) této10, dote:

(% -2)e" +X% =0
A. Na Moegte v avicmon:
¢ (ex —1) el
e +1 et
E. No amoodeitete ot
f(x) > 2x

v Kabe X >0.
24, Atvovton ot ETOUEVES GUVOPTHGEIG:
f(X)=(1-x)e*, x>0 xor g(x)=(2+x)e*,x>0
Noa amodeiEete Ot
A. Ot f ko g eivar @Bivovoe.

B. o ké0e x >0 woyvet:

1-x2<e¥ < !
+X
25. Na anodeifete otu:
A. nyx>x—%x3,x>0 B. (x+2)+(x-2)e*>0, x>0
X2 s
I. 8(pX>X+§, 0<x<§ A. (X+2)In(x+1) > 2x, x>0

26. No anodeifes 611 lim (x2-e*)=0 yo kébe acR.

X—>+o0o

27. No. Bpeite 11c otafepéc a kot B OGTE T0 6P10:

lim X(L+aovvXx) - Brux
x—0 x3

va, .oovton pe 1.
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OEMA A
A.1. Zyoiko0 Bipiiov

1. 'Evog melomopog I Eexvder amd éva onueio A xar Padiler yopow omd o
KUKMKN Afpvn aktivag p = 2km pe toyumra v = 4km/h. Av S etvar 1o pnkog Tov

t0&ov All xou € 10 prroc ¢ amodotacng All tov melomdpov amd t0 onueio

ekkivnong t xpovikn otun t:

4 km'h
———

A. No amodeilete ot

a.H:%Km|:4n,u%, B. S=4t, =2t xou | =4nut.

B. Noa Bpeite o puOuo petafoing g andotaong L. [Towog eivar o puOudg
petaBoAng g amootacng £, otav:

a.0:2—ﬂ, B. 0=1 wo v. 0 =—;

3 3
2. 210 emduevo oo o KOKAOG éxel aktivo, lem Kot 1 € EQATTETAL GE AVTOV GTO
onueio A. To t6&o AM egivon 6 rad kor to €vb. Tuquoe AN givon 6 cm. H evBeia

MN tépuver tov d&ova X'x oto onueio P(X, 0).
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v

M_4N(1.0)

fl Ai1.0)

P(x,0) n-/

X:(%'UVG—n,uQ :x(@)
0 —nuod

=Y

Noa oeiéete 0tL :

B. limx(0)=-2

x—0

3. Mia yvvaika vyovg 1,60m amopaxpiverar omd t PAcn eVOC AvOGTATY VYOG

8m pe tayvnta 0,8m/s. Me mota tayvTnTa awEdveton o 16K10¢ TG

F

4. Eva mepumoMko A Kiveitan Katd HHKog TS KOUTOANG Y = —% X3, x<0,

mAnolalovtag TV ok Kol o Tpoforéag Tov pmTilel katevdeioy eUmpoOc (Zymua).
Av 0 pvOuUdg peTafoAng TG TETUNIEVTG TOV TEPUTOAMKOV OIVETOL OO TOV TOTTO
a'(t) =—-a(t), va Bpeite 10 puOUSO peTafoing ™ TeTunuéVNS Tov onueiov M g
OKTNG GTO 07010 TEPTOVV T PAOTA TOL TPOPOALX TN YPOVIKT CTLYUN KATA TV

omoio T0 TEPUOAMKS €xel TETUNUEV — 3.
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1 Ay

O X
!

Axtij

5. Mia oxdra prkovg 3m eivan tomofetnuévn o' évav toiyo. To kdtm pépog e

okdAag yAvotpdel oto ddmedo pe pvOuo 0,1m/sec.

R

Tn ypovikn otrypn| to, TOL N KOPLEN TNG OKAANG améEYEL 0d TO ddmedO 2,5m, va,
Bpeire:

A. To pvBuo petafoing g yovioag 0 (Zynua).

B. Tnv taydtta pe v omoia Té@TEL 1| KOPpLPN A TG GKAAOGS.

6. Av a < B, va anodeitete 6T1 o1 suvapthcelg f(X)=e* kar g(X) =Inx

wKavomolovv 11§ vroBéoelg tov @.M.T. oto ddotnua [a,B] Kot ot cuvéxeln
ot

ef —ed 1 Ing-Ina 1
<@ ka1t —< Inp-Ina <

p-a B p-a o«

I'o ) ovvdpmon g(X) = Inx vrobétovue emmdéov 6Tt O<a< f .

e <
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7. Onog yvopilovue, o otifog Tov KAoo1KoD adAnTicpov amotekeitor and Eva

opBoydvio Kot 60O MNUIKOKA. Av 1 Tepipetpog tov otifov givon 400m, va Bpeite

TIG O100TAGELS TOV, MOTE TO EUPAOOV TOV 0pBoymVviov HEPOLG va Yivel péyioTo.

Fix)

8. Eoto E 10 euPadov Tov kuihikol daktvAion Tov Suthavod oYfuoTog.
YroBétovpe ot ) ypovikn otrypn t =0 eivor r1 = 3cm ko r2 = Scm Kot Ot Yot >
0 n aktiva r1 avéaveton pe otabepd pvOud 0,05cm/s, evd N axtiva r2 avEAveTon e

otafepo pvOuod 0,04 cm/s.

Noa Bpeite:

A. T161e Ba pndeviotel 10 epPfaddv Tov KVKAKOD dUKTLAIOD Ko

B. Tlote Oa peyiotomomOei 1o epPaddv Tov KuKMKOV daKTLAIOV.

9. ®élove Vo KATAGKEVAGOVE VoL KOVAAL TOL omoiov 1 kadetn Stotouny ABIA

QOIVETAL GTO SUTAOVO GYNLLOL.

155
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A. Na amodeigete 0Tt T0 guPfadov g dwtoung ABI'A eivar ico pe:
E =4nu0(1+o0vv0)
B. ' mow T tov 6 1o gpPaddv g KABeTNG SloTOUNG LEYIGTOTTOLEITOL,

(€))

10. 'Evac xolvpfnmg K PBpioketar ot 0dracco 100ft HoKpLd amd TO

TANGLESTEPO oMueio A pog evBuypopung ok, eV To omitt Tov X PpiokeTon
300ft poxpvd amd 10 onueio A. YmoOétovpue 0Tt 0 KOALUPNTAG pHmopel va

KoAvuPnoet pe tayvtra 3ft/s kot va tpéEet oy akti pe TovutnTa Sfi/s.
K
100 ft

AXx—¥M
—— 300 fi ——

A. Na amodeigete 0Tt yio va dtavicet m dwdpouny KME tov duthoavol oynuotog

yperaleton ypdvo:

V100? +x2 N 300-x
3 5

B. I'o mowa T tov X 0 KoAvpuPntg Ba ypetactel 1o Aydtepo duvatd YPOVo Yo

T(x) =

va OAcEl 6TO OTiTL TOV;
11. 'Bvag epyordfog embuuei va yticer évo omitt 610 Spopo mov cvvdéel dvo
gpyootdola E; ko E; ta omoia Bpiokovror oe andotaon 12km ko exkméumovv
Kamvo pe mopoyes P kot 8P aviictoiymc. Av n mukvotnta 1oL KOTVOL GE Hio
andotacn d amd £vo TETo10 €pYOSTACIO €lval avdAoyn NG Topoyns KOmTvoH Tov
€PYOOTACION KOl OVTIGTPOP®G OVOAOYN TOL TETPOYDOVOL TNG amodctaong d, va
Bpeite og Moo amdotoon X omd 10 epyootdoilo E; mpémel o epyorhdfoc va yticet
T0 omitt ywu va €xel m Aryotepn ovvorr pomavor. (Ilapoyn xomvod puog
KATTVOOOYOV €VOG €PYOCTAGIOV AEYETOL 1| TOGOHTNTO TOV KATVOD OV EKTEUTETOL

amd TNV KOTvodO)0 GTH LOVAdX TOV YPOVOV).
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Q 4
e = A

[ x—*y E,

1 2km

E

(1ft = 30,48 cm)
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A.2. Ynouoxo pondnpo

1.’Ecto f o mapoywyiciun cuvdptmon oto R Yo v onoio woyvet:
f'(x) <x*
v k0be X € R . Na deilete otU
A. H ouvvéptnon:
g(x)=3f(x)-x°
etvar yynoiong ebivovca oto R,
B. f(2)-f(1)<3,
I. Yrépyet tovréyiotov éva & € (1, 2) Tét010, DOTE!
f'(&)<3.
2. A.No PELETNOGETE MG TPOG TN HOVOTOVIDL TOL akpOTOTOL Ko VoL BPEite T0 GVVOLO
TILOV TNG GLVAPTNONG:
g(x)=x-Inx.

B. Na Bpeite 11 achuntoteg g cuvapTnong:

1
f(x)=e*-Inx.

I'. No peketioete v f ¢ mpog tn povotovia ko va Ppeite to ohvoro
TILOV TNG.

3. A. Na dsitete o1
1 .
INnX+=>1 yw xéOe x>0.
X
B. Na d¢gi&ete 6111 cuvdptnon:

1

g(x):lnx+g——2,
X X

&xel povadikn pilo 6To dAcTIA (1, 1) .
e
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I'. Na peletioete ) cvuvaptnon:
f(x)=e*-Inx,
®G TPOG TN LOVOTOVIOL Kol ToL akpOTATO Kot Vo Ppeite To chHVOAO TIUDV TNG.
A. No pelemnoete o¢ Tpog Ty KuptoTNTo, Kot vou Bpeite tar onpeion Kapmg g
owvaptnong f tov Tponyobuevov EpmTAUATOC.
4. Av yio ™ ovvaptnon f 1oydovv:

¢ oplopévn kot Tapaywyioun 6to (—%, %) ue f(0)=2 xa

¢ f(x)-ovvx=f(x) (77,ux+0'z)vx) Yo kéOe X € (—%, %) ,

tO1E va. fpeite Tov TOTO TNG.
5. Aivetal i cvvapTnon:
e/lx
X+1

, X>-1 xart 1>0.

f(x) =

A. Na deiéete omin T £xel éva eldyroro.

B. Na Bpeite yio mowo Ty} Tov 4 10 TPOTYOUUEVO EAAYICTO TOUPVEL TN UEYIOTN

TIUN TOV.

6. A. No Avoete Ty e€icoon:
342" =5",
B. Aivetor n mopaywyiciun cvovapton f iR —> R pe:

f'(x)=-2f(x) yio xébe xeR.
a. Na oeiete 61 1 cvuvaptnon:
g(x)=e”-f(x),
etvar otabepn oo R .

B. Na Bpeite tov tomo ¢ f av f(0)=1.
v. Av h, @ mopayoyioyeg cuvapthioelg oto R, pe:
h'(x) +2h(x) = @' (x) + 2¢(x), v kdbe x € R xar h(0) = ¢(0),

101 va dgifete Ot h=0.
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7. Atvetan n cuvapTnon:
f(x)=(X* +4x+3)-¢"
A. Na pedetioete v f ¢ mpog tn povotovia Kot o akpOTOTO KO VoL

amodeifete OTL €xel €va OMKO akpOTATO.

B. Na peletioete v f ¢ mpog v kuptdTnTo Ko va Bpeite ta onpeio
koumig g C; , av vrdpyovv.

I'. No Bpeite 116 acduntmteg g C; .

A. Na Bpeite mv e&iowon mg epantopévng s C, oto onueio A(0, f(0)).

E. No amodeiEete v avicotn o

(X2 +4X+3)-eX > 7x+3, Y10 kG0e X = —4++/3.

8. Aiveton cvvéaptnon:
f(x)=e*-In(x+1)-1.
. Na peletioete v T ®¢ mpog ™ povotovia kat to okpOTATAL.
. Na Bpeite to chvoro TH®OV NG,
. Na Moete my e&icoon f(x)=0.

. Na Bpeite T1¢ acOuntmTeg TC Ypoeikng mapdotaons g f .

<> ™ s B - B 2

. Av v tovg apiBuovg @, feR pe 20+ >0 xoua+25-1>0 , woydst
e —In(20+ B)+e*"?-In(a+2p-1)<2,
vo, voAoyicete tovg @, [ .

9. Aiveton n cvvéaptmon:

1
f(x) =x?*, x>0

A. Noa pedetioete v T ¢ mpog ) povotovia kot To akpoTOTOL.

B. Na o¢itete ot 6 <95 < §/3.
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10. Atvetar 1 suvéptnon:
f(x)=(x"+1)-Inx, x>0.

A. Na dciéete 01U

2x-|nx+£>0,
X

vy kKabe X > 0.

B. Na peletioete v f ¢ mpog ) povotovia kat va Adoete v &icmon:
f(x)=0.

I'. Na deilete 0TL vhpyel povadkd X, € (—, 1| této010, doTE TO OMELID
e

A(X,, (X)) va etvon onpeio kopmig g C, .
A. Na Bpeite Tig acvpntoteg g C, .
11. Atvetou 1 suvéptnon:
f(x) = x+In(x* +1)
A. Na deiéete o0min f elvan yvnoing avéovoo oto R .
B. Na Aoete v e€icwon:
X-4=In17-In(x* +1).

I'. Na Aboete v avicwoon:

4
x*—x*>1In X6+1.
X" +1
12. Atvetar  suvéptnon:
f(x)=x"-e*

A. Na pehemoete v f o¢ mpog v kvptdTa.
B. No anmodeitete ot

f'(x+1D) > f(x+1) - f(x), yia kabe x>0.
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13. Atveton cuvaptnon f ocuvveync oto l:%, 3:| KOl TOPAY@YIoIUN 0TO0 (%, 3)

LLE: f(%}z ko f(3)=12.

A. No deiete 6TL VTTAPYEL TOLAGYIGTOV Eval & € (E, 3 | tétot0, doTEM

gpantopévn g C, oto A(é, f (é)) va givor TopdAinin otnv gvubeio e
elomon y =4x+2.

B. Na d¢ei&ete 0T1 vIdpyEL TOLVAQYLOTOV éVaL Y € (E, 3) T£T010, MOTE M
epamtopévn g C, oto B(y, f(¥)) va dépyetar omd 10 O(0, 0).

14. A. Atveton suvaptnon f m onoia eivon mopayoyioun kot kupt) g éva

duotnua A . Na deiEete 0TU
f(a)+f(B)>2-f (#),mm@g a, Bel.

B. Aivetoun cvvéptnon:

f(x) =

_ 2
2-x , X>-1
X+1

a. No pehemoete v f ¢ mpog v kuptdTTO.

B. Av a>1, )i >1, va 0giéete OTL:
€ €

2-In%a 2-In?p 2—In2(\/a-ﬁ)
+ >2-
Ina+l Inp+1 In( /a-ﬁ)+1
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A.3. TIpotewvopeva

1. Ecto n mapoyeyioyn cuvépmon f 1A > R, A=(0,+00) pe cbvoro

v f (A)=R, tétow0, Gote:
e'®(f2(x)-2f(x)+3)=x

A. No amodeiéete 6tL 1 cuvaptnon f avtiotpépetar kat vo Ppeite Tnv
avtiotpopn cvvapmon f* me f.
INa ta epompota A2 kot A3 diveton OTL

f(x)=e"(x*-2x+3), xeR

B. Na peketioste ™ cuvdapmon ' wg mpog TV kuptdmTo. TN GLVEKELD, VoL
Bpeite 10 euPaddv Tov ympiov mov TEPIKAEIETAL OO TN YPOPIKN TOAPAGTAOT
e ovvaptnong 7, v epamtopévn e ypopikic mapdotaonc e f 7 oto
onpeio mov ot tépvetl tov dova Yy, Ko v gubeia X =1.

I'. o ké0e x € R Bewpodpe ta onpeio, A(X, f (X)) Kol B( f(x), X) OV

YPOPIKAOV TOPUCTAGEMY TV cuvaptiosoy f* kar f avtictorya.

a. Na anmodeifete 0t1, yio K40 X € R 10 yivopeEVO TV GUVTEAEGTAOV d1eHBLVONC
TOV EPUTTOUEVOV TOV YPUPIKOV TAPACTAGEDV TV cuvapticeny T kot
f ota onueia A kar B avtictoyoa, ivat ico pe 1.

B. Na Bpeite yo mow Ty ov X € R 1 andotaon tov onueiov A, B yivetoan
eM1oTn, Ko va, Bpeite TV eAdyloTn 0mdoTOGT TOVG.

2. 'Eoto mapayoyioym ovvépmon f oto (1, +o0) pe f(X)=0 yn xabe

X >1 mov kavomotel tn oyéon:

f'(x) 1+xInx
f(x) xInx

yok40e X>1 pe f(e)=e°.
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A. Noa omodeilete 01U
f(x)=e*-Inx, x>1
KaBmG Kot OTL 01 GUVAPTICELS;

g(x)=¢e*, h(x)=Inx,

dev €xovv Koo onueio oto (1, +oo) .
B.
o. Na pelemioete v f ¢ mpog v povotovio ¢ kot va Bpeite 10 6OVOAO

TILOV

mg.
B. Na Bpeite to mAno¢ tov pilav g egicmong:

f(X):% ue AeR, x>1.

I'. Na amodeiéete 6t1 ) ovvapmon f eivan kupth ko vo Ppeite v e€icmon g
£QATTOUEVIC OTO GNUEID TNG A(e, f (e)) :
A. Na arodeiéete OTU

f(x)

2 ,
o= > (1+e)x—e” ykébe X >1 ko

ey 5+5e —2¢?

B. [ f(x)dx ;

E. No amodeiete ot

f(x1+x2)< 00+ (x,)

5 5 , ywkdBe X, X, €(1, +o0) pe X <X

3. Atvetan o cvvéptnon f opiouévn oto R, pe cvveyy Tpd TOpdy®yo yio
TNV 0Toia 16YVOVV 01 GYEGELS:
f(X)+ f(L-x)=0, yiakédbe xeR ko f'(X)=0 , yiokébe xeR
A. Na Bpeite v povadikn piCa g e&iomong f(x)=0.

B. Na anodeifete 6t vdpyet X, € (0, 1) T£1010, OOTE!

(%) =2f ().
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I'."Ect® n cuvéptnon:

0=~ ¥ LR

f'(x
No anmodeiete OTL 1) €PATTOUEVT mg(ygoc(pmﬁg TOPACTACNC TNG GLVAPTNONG
g, oto onueio 6to omoio ot TéUvel Tov dova X x, oynuatiCetl pe avtodv
yovio 45°.
4. Atvetorn cuvaptnon:
f (x)=20e" +4x° -5x* - 20x* +20x, xe R
A. Na amodeifete 6T1 1 ovvaptnon f eivar yvnoing avéovoa 6to medio opiopod
mg.
B. Avn f givar yvnoiog avéovoa , tote:
a. Na Bpeite o Tpdonpo ™mg f ya t1g ddpopeg Tyég tov X e R,
B. Noa Avoete v e&icmon:
f (In (x2 +x+1)) = f (x2 +x)
v. Na Aoete v avicoon:
f(x-e")> f(e"-1).
I'."Ect® n cuvéptnon:
g(x)=x+c-2Jc-x , e x, ¢>0 ko ¢ oTadepd.
o. No peAenoEeTE TN GLVAPTNON § MG TPOG T LOVOTOVIO KOl TOL OKPOTATO.
B. Na amodeifete 611 yio kéBe € >0 woyvet:

f(c* +4c2 +5c+2) > f (8ca/2c) .

5.Eoto f:R—> R dneipec popéc mapoywyicun dorte:

&)

vy kabe ne N
A. Na deiéete 01U

f(0)= f(0)= f(0)=0

165



Kepdlaio2: Mapopikds Aoyioudg

B. Na o¢itete ot
fm(0)=0
v Kb ne N .
I'. Av emmAéov yvopilovue OTL
[0 (x| <1
vy kabe ne N kot xe R, va deiéete o1t T(X) =0 vy kébe x e R.
6. Atverar n cuvapTnon:

3 2 —
F(x) = X +xXJ;3x 1
A. No peretioete v f ¢ mpog ) povotovia.
B. Na peletioete v T ¢ mpog ta koida ko va. Bpeite Ta onueion KOUmNG
me C; .
I'. No Bpeite 116 acOuntmteg g C; .

A. No Bpeite 10 oOvolo tipndv g T kot va yopdete ) Ypoeikn Tapaotac
mg.
E. Na Bpeite 1o mAn0o¢ tov prllaov g e€iocwonc:
X+(L-A)x*+3x-1=0, 1R
7. Atvetan  ouvaptnon f yua v onola wyvet:

1
ef® =(a-x)x yikéde x>0, 6mov a>0
A. Na Bpeite v e&iowon g epantopévng g C; oto onpeio A(X,, f(x,)).

B. Na amodeifete 0Tt OAeC 01 TAPATAV®D EPATTOUEVES GTO A(XO, f (XO)) KabmG 10

a>0 perofdireton d1épyovtor amd o 1010 onpeio.
I'' Av a=1, va anodeifete OTL 1 YPAQIKY| TOPAGTAGT TNG GLVAPTNONG
h(x) =In(x- f(x)), x>1

Téuvel Tov dova XX og éva axpiPogonpeio.
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8. Eotow f:R - R térown dote:
f(x+y)=f(x) f(y) yiaxébe x,yeR.
Avn T eivor mapayoyioyn yo kdbe X e R ko f(0) =1, va amodeitete ot

A. T(x)-T(y)=T(X)- f(y) yiakabe X,y eR.

B. Ynapyer ce R té€t010 , ®OTE!

f'(x) =cf (X) yio kibe xeR.

I'. f(X)=€* yioxébe xeR.

9. Av f ocvveyicya x>0 pe f(0) =0 ko nopoyoyicyun y x>0 pemyv f

yvnoing avéovoa , va amodeilete 6tLyioa X >0 oyvovv:

Al. f(x)=xf"(0x), 0<0 <1

A2. f(X)<xf'(x)

A3. H cvvapmnon:

93 =+
X
elvar yynoiog avéovaoa.

10. A. Av pia cuvéptnon f sivan tapaywyiowun oto kKhewotd Sitomua [a, B]
ue f'(a) = f(B) ka k évac apBuog uetaéd tov f'(a) xor f'(f), tote
vrapyeL ToLAG TV éva € € (@, B), tétoto dote f'(c)=x.

(Gewpnuo. Darboux)
B. Eoto f:[0,2] > R cuveync oto [0,2], napayoyicym oto (0,2) pe:
f(0)=0,f()=1 f(2)=1
Noa amodeiEete Ot

a. vidpyer ¢ € (0,1) téroto, wote f(g)=1.

B. vmapyer ¢, €(1,2) tétor0, dote () =0,

y. vmépyer ce(0,2) tétowo, wote f(C)= %
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11. No anodeifete 6T1 M devTEpn TOPAY®OYOS TNG GLVAPTNONG:

0, xe (—oo, 0]

f(x) = 1
e x, xe(0,+00)

glvo suveyne.

12. A. Avn a,B eR* kon 0< X <1, va amodeifete Otu:
as- o <ax+(l-x)p
B. 0. Avn dVo popéc mapaywyioun cvvaptmon f :[a, i} ] — R etvar xoiin,
va amodeiEete Ot

f(xl+><2+---+>x)2 O+ F0e)+. (%)
14 \Y

ME X, %,.. X €(a, )

B. Na amoodeitete ot

(/77#)(1'77#)(2..,17#)9 < UIL{M

v X, %, X, €(0,7).
13. Aivetonn cvvépmon:

f(0)=In>2—, I <2
2-x%?
A. Na e€etdoete av vrapyet n avtiotpoen ¢ f oto didotnua (0, \/E) :
B. Na Bpeite tov tOm0 ¢ avtiotpogng cvvaptmmong 1 kot va vroloyiocete
o (f1)(In2).
I'. Noa vtoAoyicete to ( f‘l)'(ln2) Y®PIig va opiceTe TOV TOHTO TG OVTIGTPOPNG,.
14. Ect o cuvaptnon g mapoyoeyioym oto R xa C; n ypaeuh me

napdotaon. Eniong éotw h n cvvaptnon:

h(x)=e9® +e 90 xeR
ko C, n ypagkn g mapdotoon.

168



Kepdlaio2: Mapopikds Aoyioudg

A. Na vroroyicete v h”'(X).
B. Av n g yuu x>0 givan yvnoilog avéovoa Le:
g'(x)=0 xou g(0)=1,
va e€etdoete av n h Yo X >0 givan avtiotpéyun.
I'. Avn C; éxerom Béon X onpeio kapmng e eQomtopévn TapAAnin otnv
TpOTN dX0TOHO, va eethoete av 1 C, éyel otn Béom X onueio kapmmc.
15. Atveron n mapayoyicun cvvépmnon f:R — R yia v onoio woyvet:

2
1+e'®

f(x) = ,XeR ko f(0)=1

A. a. No peletioete v T og mpog t povotovia.

B. Na Avoete v e&iowon f(x)=0.
B. 0. No amodeifete 6tin f eivon koidn.

B. No. Bpeite tv epampopévn g C, oto onueio M (0, f(0)).

v. No anodeitete ot

f(x)<x
Yo kabe XeR.
I'. a. Na anodeiEete otu:
f(x)+ef® =2x+1 yoa kibe xeR.
B. Na amoodeitete ot

f(X) <2x+1 yuo ke xeR.
v. Na Bpeite to 6pro:
fim 1),
A. 0. Na amodei&ete OTU
f(x)>In(x+1)
B. Na Bpeite to ohvoro Tipnmv ¢ f .

v. Na Bpeite 1ig acvpuntoteg g C; .
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ATATQNIXMATA
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A. Ynowkod Bondipartog
10

OEMA A
1. No amodeifete 0TL av pia cuvapmon f etvar mapaywyion 6'éva onpeio X,
TOTE €lval KOl GLVEYNG OTO GMUEID OWTO.

Movaéoec 10

2. [1ote dvo cvvaptoelg f, g Aéyovtou ioeg;
Movaodeg 5
3. Na yopoxtnpioete Ti¢ TPOTATELS TOV 0K0L0VOODV, YpOaYOVTOS 0TO TETPAILO GO,
OilmAo. aT0 Ypauuo. Tov ovtioToLy el o€ kabe mpotaon tn leéén Xwato, av n
potaon eivar cwaty, N AaBog av n tpotaon ivor LovBaouévn.
a. Av 1 cuvaptmon f dev eivan mapaywyiown oto X,, t0ten f dev eivan
cLVEXNG OTO X, .
B. Avn ovvapmnon f dev eivon oto cuveyng X,, toten f dev eivan
Tapaywyion oto X,.
Y. Av dev vapyovv ta Opla TV cvvaptioemy f, g oto X, T0TE dev pumopei va
vrapyet to 6po g f +g oto X,.
0. Av vdpyovv oo R 10 Op1a:
anxl f(X) kou !erxl(f(x)+g(x)), T
TOTE VILAPYEL KOLTO OPLO TG J OTO X, .
e. Av f(X)=x*, x>0, 101¢:
f(x)=x-x*t

Movaoeg 10
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OEMA B
Aivetau n yvnoiong e0ivovca cvuvaptmon f: R > R koinovvapmon g:R—-> R,
oote Yo kdbe X € R va woydel n oyéon:
F(F(x)=29(9)-x
B1. Na d¢iéete 61 g €lvon yvnoing avéovoa oto R .

Movaoeg 5
B2. Na Bpeite to €idog ¢ povotoviog tne:

h(x) = f(x)-g(x).
Movaéoeg 5
B3.Ecto X, e R pe f(X%)=x%

a. Na dei€ete 011 01 ypagkég napactaoeg C; ko C; tépvovial o€ éva pdvo

onueio.

Movaéodeg 5

B. Na Avcete v e&icmon:

FF(Xx+%-2))+x+%=2f(Xx+X-2)+2

Movaoeg 5

v. Na Aoete v avicoon:

f(F(Inx+x%+1))+Inx+1<x,

Movaéoeg 5

OEMAT

Aiveton | cuvaptnon:

1_— Vx+1 ~1<x<0
fx)=1 %

a2In(x+e)+2a+ (3 +%)eX, x>0

I'l. Av n ovvaptnon f eivon cuveyng oto X, =0, va Bpeite T1g TipéG TV o Ko P.

Movaoec 8
2. Ava=-1«xm =0,
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a. No vroloyicete 10 Op1o:
lim S0 +1
x> x4+1
Movaoeg 5

B. Na amodeifete 0t 1) ypagikn topdotoon g T téuvel tov Oetiko nuaova
Ox o€ éva TovAdylotov onpeio.

Movaoeg 6

v. Na vroAoyiceteto 6pio:

lim (xf (x)nul) :
x—0 X
Movaoeg 6
OEMA A

‘Eoto wa cvvaptmon f mopayoyiown oto R, g onoiag 1 ypapikn mapdotacn
C, Siépyetan omd 1o onueio A(0, 1).

Al. a. No vroAoyicete T0 0p1o:

2\ _
lim 1) —1
x—0 X
Movaoec 4
B. Na amodeilete OTU
2 —
lim 2901 _ 4t
x—0 X
Movaoec 4
A2. Av emmdéov yio v T oydet:
f2(x)-4f(x)=x>-3 yuwxdbe xeR,
va Bpeite Tov TOTO TNG.
Movaoeg 7

A3. Av:
f(X)=2-+x?+1, xe R

a. Na Bpette 116 e€lowoelg tov epantuévav g C, , ot omoieg di€pyovtat and
, 3
t0 onueio B| O, >
Movaoeg 6
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B. Eotw onueio M g C, pe Oetikn tetpumuévn. Av n tetunpévn tov

M amopakpivetar amd v opyn Tov agovov O pe tayvtnta 2cm/sec, va
Bpeite 10 puOUS petafoing tov epPadot tov tpryddvov OAM.
Movaoeg 6
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B. IIpotewvopeva
10

OEMA A
Al. Na amodeifete 011, av pio ovvaptnon f eivon mapayoyiown o’ éva onueio
X, » TOTE Elvan Ko cLVEYNG 6T0 onueio avto.
Movaoec 8
A2. Na dmoete ) yeouetpikn epunveia tov Oswpnuatog tov Rolle.
Movaoeg 7
A3. No yopoxtnpioete Ti¢ TPOTATELS TOV aKOAOVOODV, YPAPOVTOS GTO TETPAOIO TG,
oimlo. ato ypauue. mov aviiotoiyel o€ kobe mpotoon tn AéCn Xweto, av n
potaon givar owoty, N AaBog av n xpotaon eivar LovBaouévn.

a. Av yio pia tapayoyion covaptnon f woyver f(@) = f(f) pe a < f, 1618

opileton n 1 oto [a, A].

f'(x)
B. Av yio o suvdpon f oyder /' (X)=0 yuwkdfex e R, 10ten f sivan
otafepn oto R,
Y. Av 1 ypooikn mapdotaon pag cvvaptnong f €xet 6to +oo opildvtia
AcOUTTOTN, TOTE dgV EYEL TAAYLO ACVUTTMTH GTO +00 .
6. Av yio T cvveyn Kot dvo Popéc Tapaywyion covaptnon f iR — R oydet
f’(x) =0 yoxkabexeR, t0tem C, dev el onpeio Kopmg.

e. Av yuw po cvovapmon f xon yo éva onpeio x, € D, 1oydeu

fim 100=106) i £09-10x)

X—>%y" X - )(O X=Xy~ X — )(O

toten f eivon mopayoyiown cto X, .
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OEMA B
Aiveton | cuvaptnon:

f(X)=vx2+1-X
B1. No anodeiEete 6Tt Xllrﬂo f(x)=0.

Movéoeg 13

B2. No anodeilete ot
OO +1+ F(X)=0 .
Movéoeg 12
OEMAT
‘Ect® n cvuvéptnon:
f(X)=x-Inx+2x-3, x>1
I'l. No anodeitete 011 M &icwon f(X)=0 , &yet pia tovAdyotov pila oo
dtdotuo (L,e).
Movaoeg 6
I'2. Na Bpeite 1o odvoro tipmv g f yioo x >1.
Movdoeg 6
I'3. Na amodeilete 6TL vapyet évo tovddyiotov & € (L e) tétolo, dote:

(e-1)f(&)+2=3e.

Movaoeg 6
I'4. No anodeitete 6T n e€iowon f(x) =2012 , £xer povadiky piCo oto ddotnuo
[1, +oo) .
Movaoeg 7
OEMA A

Aiveton | cuvaptnon:
f(X)=x+Ax*-3x-1, xeR
Al. Av n cuvapmon f mopovcidlel tomkd akpodtato oto X, =1, va Ppeite v

T Tov A .
Movaoec 4
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['a A=0
A2. Na peretfioete v T ¢ mpog v povotovia ko to. akpOTATOL.
Movaoec 8
A3. Na Bpeite T1g £10D0EIC TOV EPATTOUEVOV TNG YPAPIKNG Tapdotaong ¢ f
7oV givan TapdAAnAeg mpog tnv evbeia Yy =9x .
Movaoec 8
A4. No amoodeitete 0t 1 e&icmon:
f(x)-/x =0
£yel pio TovAdyiotov Adom 610 avoikto ddotnuo (0,1) .

Movaoeg 5
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20

OEMA A
Al. Ilote Aépe 6Tt pia cvvaptnon f etvar mapaywyiown oe éva onueio X, tov
mediov 0PIGHOD TNG;
Movadec 4
A2. 'Eoto pio ovvaptnon T opiopévn og éva didotnpuo A . Av
¢+ f ovvegymgorto A kot
¢ f’(x) =0 og kGBe gomTEPIKO oMEE0 X TOV A, va amodeitete 0tin T eivan

otafepn| oto A.
Movéodeg 5
A3. No yopoxtnpioete Ti¢ TPOTATELS TOV aK0AOVOODY, YPAPOVTAS GTO TETPAILO GO,
oimlo. ato ypauue. mov aviioroiyel oe kabe mpotoon tm Aécn Xweto, av n
potaon eivar owoty, N AdBog av n xpotaon eivar LovBaouévn.

ovvx-1_

a. lim 0

x—0 X
B. Av n mopoayoyioyun ovvaptnon iR - Reivon yvnoiog avéovoa

to1e f/(x) >0 yie kébex e R.

7. Av f(x)=x(x —1)2 -(x=2) 16t 1 suvepmon f Tapovsidlet oo X =0
TOTIIKO HEYIOTO.

0. Av vmépyet o 6pro g ovvaptnong f - g oto onueio X, € R, t01e Ot

vrdpyovv
Kot Ta Opta v cuvaptioeov f kot g oto onpeio x, e R.

& Av Yo pia mopayoyiown cuvépmon f woyoer f(a)=f(B) pe a<p,10te
opileton L oto[a, B].

()

Movéoeg 5x2=10
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Kepdlaio2: Mapopikds Aoyioudg

OEMA B

Aivovton 01 GUVOPTNCELG:
f(x)= 21 7Kg (x)=+e"-1
X —_
B1. No Bpeite ta medio optopod tov cvvaptioeny T kot .

Movaoec 4
B2. Na opiocete v cuvaptnon fog.
Movaoec 8

B3. No anodeiEete 6ti 1 cuvaptnon f dev eivar avtiotpéyiun evod 1 cuvaptnon

g ovtiotpépetol kot va Bpeite mv g .

Movaoec 8
B4. No Moete v e&icmon:
oo +x) =g Vax)
Movaéoeg 5
OEMAT
I'1. No oeitete otu
In X+%21 Y kéBe X >0
Movaéoeg 5
I'2. No ogiEete 6T1 M cvuvaptnon:
2 1
g(x)=In S
&xel povadikn piCa oto ddoTnuo (%,1} .
Movaoeg 7

I'3. No peletioete ) cvvaptnon f (X) =e*-In X o¢ mpog N povotovia Kot Ta

aKpoOTaTe TNG KaOMG Kot va fpeite T0 GUVOAO TILAOV TNG.
Movaoeg 7
I'4. No peremoete og mpog ta Kotk ko va Bpeite To onueio KOUmNS g
ocvvaptnong f tov mponyovuevoy epmTHpATOC.

Movaoeg 6
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Kepdlaio2: Mapopikds Aoyioudg

OEMA A

Aiveton | cuvaptnon:
f(x)=a*-In(x+1), x>-1
,o0mov a>0 kot a=1

Al. Avioyder f(X)21 yukafe x> -1, va amodeifete dmL a=e .

Movaoeg 6
A2.Tw a=e,
o. vo anodeiEete Otin ovvaptnon T elvon kopt.
Movaodeg 5

B. va anodeiete 6t 1 ovvapton T eivar yvnoimg eBivovoa oo didotnua

(-10) karyvnoing advéovoa oo Sdotnua [0,+00) .

Movaoeg 6
A3. Av B,y €(-1,0)u(0,+00) , vo anodeitete 6TLn elicwon:
f _ _
(A1, 1)1
x-1 X—2
&xel tovAdytotov pia pilo 610 dAGTHO
Movaoec 8
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

OEMA A
Al. Ovmo onpavtikoi opropot

1. Tvovoudlovpe apyiky cvvaptnon N nopdyovsa g f oto didompa A;

2. Tiovopdovpe opiopévo 0AoKANPOLN [10G Guvexos cuvaptnong f  and to
a ot f;

3. Av g ovveyng oto [a, B], motoc Tomoc Sivel to epfaddv tov ympiov Q mov
TEPIKAEIETON OO TN YPOPIKY| TOPAoTOoT TG J Kot TIC evbeieg X =a ko
X=p oav:

a.9(x) >0 yw xébex €[a, f];

B.g(x) <0 ya kabe x [a, B];

Y. M g dgv datnpei otabepd mpoonpo oto [a, B];.

Noa anodeiete Tovg TOTOVG 6 KAOE mepintwon pe ™ Pondela evog GynuoTog.

4. Tlowog ivan 0 THmO¢ mOL diver To epPfaddv Tov yopiov Q mov TepikdeicTar and
TIG YPAPIKEG TOPOOTACELS TOV cLVEX®V cuvapthoewv T, g oto [a, ] ko
T evbeleg X=a ka1 X= 4,

Noa armodeiete Tovg TOMOVS 6¢ KAOe mepintwon pe T Ponbeta evdg oyfuatog.

A.2. Avutvrnooegls -T'eopetpikéc Epunveiec Ocopnudtov kot

IIpotdoemv

1. T1 mopioTdvel yeoUETPIKE TO _ff f (x)dx, av f(x)=0 pe f ovvexh oo
[a, A

2. T1 TapIGTAVEL YEOUETPIKE TO _ff cdx, ave>0(a > p);
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

3. Tt TaPIGTAVEL YEOUETPIKG TO _ff( f(x)-g(x))dx, pe f,g ovveyeig oto
[a, A

4. No dwarvndote 10 Ocpuelddeg Ocdpnua 1ov OLoKANp®TIKOD A0YIGHOD.

A.3. Ocopnporo kat llpotdaceis Yo amodeién

1.’Ecto f o cuvaptnon opiopévn oe éva Stdotnua A. Av F eivon pio
napdyovoo g f oto A, td1e va. amodeifete Otu
¢ OAEG O1 GLVOPTNGELS TNG LOPPTG:
G(x)=F(x)+c, ceR,
gtvon mapdyovoeg e f oto A ko
¢ k@Oe GAAN Topdyovco G g T ot0 A Taipvel T popen
G(x)=F(x)+c, ceR.
2. No. amodeifete 1o Ogpehmddec Oedpnpa Tov OLOKANPOTIKOD AOYIGHOV.
3.’ Eoto f, g ocvveyeic 610 didommpa [a, B] kar Q 1o ympio mov mepuieieton
amd TG YPAPIKEG Topaotaoels tov T, g kot tic evbeieg X=a, x= 4.

a. Av f(x)>g(x)>0, va deilete o1t
E() = ["(f(x)-g(x))dx.

B. Av f, g sivon un apvnrikég oto [a, ] ko f(X) > g(x), va deiete Ot
E() = ["(f(x)-g(x))dx.

4. a.'Ecto g ocvveyng oto [a, B] ne g(x) <0 1o kdde xe[a, B] xau Q 10

Y®PIo TOV TEPIKAEIETAL OO TN YPAPIKT TOPACTACT TG § Ko TG evbeieg

X=a, X=f . Na anodeilete Ot

E(®) =-[ g(x)dx
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

B. Eoto f, g cvveyeic oto [a, ] ko n dapopd f(X)—g(X) dev dwatnpei
otafepd mpdonuo oto [a, f] ka1 Q 10 ywpio Tov TepAeicTon amd Tig
YPOPIKEG mapactdoelc tov T, g ko tig evbeieg x=2a, X=f.

No amoodeitete Ot

E( =[] (x)-g(x)px.
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

A.4. Epom)oeig AVTIKEIPEVIKOD TOTTOV
Yyoikov Bipiiov
2e KaOeguid, omo TIC TOPOKATW TEPITTWOEIS VO, KOKAWOETE TO ypouuo. A, av o
1oYVPIoUOS €ivor oAndns ko to ypouuo. P, av o 16yoplouos eivor Wevons

Sikai0loydviac cLyypOVRS ™Y aTavTnel coc'.

L
L loyven [ (F(0+900)dx =" f (xdx+[" g(x)dx. ALY
2. Toyver: [ (£(x)-900)dx =" (x)dx- " g(x)dx . ALY
3. Ava=p, 1w [ f(x)dx=0. ALY
4. Av _faﬁ f(x)dx =0, 161 kot avaykn Oa givar f(X) =0 yio kabe ALY
xela, B].
, , B A |V
5. Av f(x)20 yaxédexefa, B], tote J'a f(x)dx>0
6. Av J'aﬁ f (x)dx > 0, tote kat avéykn Oa etvon f(X)=0 yia kébe ALY
xela, B] .
7. Ioybst: _|'_aa (X4 +1)dx < _f_aa(x4 +x° +1)dx T k60e a> 0. ALY
) z ) z A ¥
8. Ioybst: _fo“ In (1— nu X)dx = 2_"04 In (cuvx)dx.
9. Ioyvet: j'leln xdx = _f:ln%dt. ALY
A |V

10. To oloxApmpo J'l (X3 - X)dx TOPLOTAVEL TO EUPAOOGV TOV Y®Piov

-1
OV TTEPIKAEIETOL OO TN YPOPIKY| TOPAGTOGT TG CLVAPTNONG

f (x)=x°-x kot tov GEova TV X.

L 7a oloxAnpauora mov supavidoviar Gewpoiue ot gival KaADS opiouéva, dnAadn ot vIo

oloxAipwan ovvaptioels eival GVEYELS.
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

II.

2e KaOeuid, omo TIg TOPOKATW TEPITTWOEIS VO KUKAWOETE TH OWOTH ATOVTNTY.

1. Av f'(x)=nurx xo f(0)=0,10tet0 f(1)=1 1600TON pe:
AL B. . r.-2 A2
T T T T

2. To ohokARpOLQ j'_ll‘xz —].‘dx etvan ico pe:

A. 4 B.0 Ir. —— A. 2 E.
3 3

w| o

3. Eoto f, g Svo mapoymyiciec cuvaptioelC LE GUVEXEIC TOPAY®DYOVE GTO

[a B] - Av f(X)<g(x) nakabe xe[a, B] , 10te kar' avéykn Oa oydet:
A. f(x)<g'(x), xe[a, p] B. [7 £ ()dx< " g(x)dx
r. [ f()dx<| g(x)dx A. _faﬂ f(x)dxsj';g(x)dx

4. To gpfadov TOV YPOUHOGKIOGHEVOD YOPIOV TOV ETOHEVOL GYHUOTOS

Etvat ic0 pe:
A. [° f(x)dx B. [ f (x)dx
r. [ f(x)dx-f, f(x)dx A [ F(dx+ [ (x)dx
5. Av f'(x)=g"(x) yukabexe[-1, 1] xar f(0)=g(0)+2, t6t€ y1o kG0
x e[-1, 1] wyver:
A. f(x)=g(x)-2 B. [ (f(x)-g(x)dx=4

r. f(x)<g(x), xe[-1 1] A.O1 C, C, &ovv kowd onueio 610 [-1 1]
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Kegpalaro 3o: OloxAnpwtixog Aoyiouog

6. Eoto 1 cvvépton f tov emduevov oyfuatoc:

Tk

Av E(0,)=2, E(?,)=1 E(?,)=3, t0t€ 10 _ff f (x)dx etvau

A.6 B. 4 I.4 A.0 E. 2

I11.

1. Moo omd Ta TOPAKATHD OAOKANPOUATO £IVOL KOADS OPIGUEVD. ;

A. folédx B. j'ognyxdx L. [Tepxdx A j'olln xdx

E. j'olel—xzdx *T. folﬁdx

2. No evronticete 10 AA00G 6TIC TapoKdT® TPAEELC:

= !