APXH 1H> >EAIAAX

'I” TAEH

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IMEMIITH 29 MAIOY 2003
EEETAZOMENO MAOGHMA: MAGHMATIKA

OETIKHX KAI TEXNOAOTI'IKHX KATEY®OYNXHX

LYNOAO XEAIAQN: TEXXEPIX

O®OEMA 1o

A.

No oamodel€ete 611, av uia ovvdptnon [ eivar
rnopaywylowwn o’ €éva onuelo Xg, TOTE €lval ®OlL CVVEYNG
0TO ONueio avto.

Movadec 8

Tv onuativelr yeouetpixd to Oevonua Méonc Tiune tov
AvogpopinoV AoyLonov;

Movadeg 7

Na yopaxtnoloete TIC TOEOTAOEL; TOV axoAovOouv,
YOoAQovVTas OTO TETEPAOLO oas ™ AéEn Xwoto 11 Adbog
OlmAa OTO Yyoduua mov AvVTLOTOLYEL O xAOE TOOTOON.

a. Av z évac uryadiroc aptbudc rat Z o ovivyng tov,

TOTE LOYVEL |Z|=|E|:|—Z| :

Movadeg 2

B. ‘Eotw uia ovvdptnon £ ovveync oe éva drdotnua A
7oL V0 PoEEc mTaQayYmYIoLUN OTO E0WTEQLRG TOU A.

Av f7(x)>0 yia #d0e eocwteQnS onuelo X TOUL A,
1éte N f elvar »vptq 0to A.

Movadeg 2

TEAO> 1HY SEAIAAZ




APXH 2H> >EAIAAX

'I” TAEH

v. Tw nda06e ovvdptnon f, mapaywylown os €va
dtdotnua A, Loyvel

jf'(x)dx:f(x)+c , ¢ e IR

Movadeg 2

0. Av mwo ovvdptnon f eivor #vpty oe éva didotnua
A, 16te N €QOTTOUEVY TNC YOOPLRNS TOQAOTAONC
tne f oe ndbe onuelo tov A Bolonetolr «Tdvm» and
TN YOO QLYY TNG TAQACTAON.

Movadeg 2

e. 'Eotw uwo ovvdptnon f oporouévn oe éva drdotnua A
nat Xo éva eomtepnd onueio tov A. Av n f eivar
nopaywyiown oto X xat  f(xg)=0, téte n f
TOEOVOLATEL VITOYOEMTIRA TOTLRO AXQOTATO OTO Xy.

Movadeg 2
®OEMA 20
Atlvovtotr ot pryodiroil apbuol z=a+P1, émov a,p €lR
wor W=3z —1Z+4, dmov Z e{vor o ovluyrc tov Z.
a. Na amodeiEete 611 Re(w)=3a-p+4
Im(w)=3p-a.
Movadec 6

B. Noa amodeiEete ST, v 0oL €LXOVEC TOV W OTO ULyodirnd
genimedo ®vivovvral oty evbeia pe eElowon y=x-12, tdte
oL €wxdévec TOV Z «%Lvovvtal otnv gvBeia ue eEiowon
y=x-2.

Movadec 9

TEAOX 2HY SEAIAAZ
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T” TAEH |
v. Na Peoeite morogc amd tovg uryadixovs aptLbuovg z, ot
EMOVEC TV Oomolmv xLvovvtalL otnv evbeia ue eSiowon
y=X-2, €yeL 10 eAALOTO WETQO.
Movadec 10
®EMA 3o
‘Eotw 1 ovvdotnon f(x) = X +X°+X .
a. No puererioete tnv £ wc mpoc tnv novotovio ot ta rolha
wat va amodeiEete dtu n f €xel aviiotpogn ocvvdptnon.
Movdaodec 6
B. Na amodeiEete 611 f(e¥)=f(1+X) yia nd0e x eIR
Movdaodec 6
v. Na amodetEete OTL 1M €@amTOUEVN TNG YOOQPLUNG
nopdotaonc tne f oto onueio (0,0) eivar o dEovac
OVUUETOlOC TV YoogpLrdVv moapootdoswv tne f nar tne
£-1
Movadeg 5
0. Na vmohoyioete to eufaddv Tov YwEIOV TOV TEQLRAELETAL
amd TN YOOPLXRY TAQACTAON TNG f'l, Tov dEova TV X %ol
v evbeia ue eElomon x=3.
Movdaodec 8
OEMA 4o

‘Eotw uia ovvéptnon f ovveyfic o’ éva dtdotqua [a,f] mov
éxer ovveyn devteom mapdymyo oto (a,f). Av oyvel
f(a) = f(f) = 0 nar vadoyxovv apbpoi ye(a,p), de(a,p),
étoL dote f(y)£(85)<0, va amodeiEete St

TEAOX 3HY SEAIAAZ




a.

APXH 4H> >EAIAAX

T” TAEH |

Yrdoyer pio tovhdytotov pita tne eElomone f(x)=0 oto

Stdotmuo (o,B).
Movadec 8

Yrdoyovv onueio &1, €, € (a,p) térora dote f7(E;)<0

war £7(€,)>0.
Movadec 9

Yrmaoyer éva TOUVAAYLOTOV ONUELO HAUTNS TNS YOOUPLRNC
nopdotaonc tne f.
Movdaodec 8

OAHTIIEY (yio tovg eEetalonevovg)

2T0 TeTRAOL0 Vo YOAYETE UOVO TO TOORATAQARTLRA
(nuegounvia, notevbuvvon, eEetalduevo uadnua). Ta
Béuata Oev 0Ba 1Ta aviiypdyete 0T0 TETEAOLO.

Na yodyete TO OVOULTEMWOVVUO OOC OTO TAVW WEQOC TV
POWTOAVTLYQA PV auéomc uohig ocag mapadobovv.

Aev emitoémeTal va YOAWPETE vaULd AAAN ONUELWON.
Katd tnv amoywoenon ocoag va mapadnoete woll we to
TETOAOLO KUl TA QWTOAVTIYQO@O.

Noa araviioete 0to 1e10d0L6 cag oe dha ta Bénata.
KaBe amdvinon emotnuovixd texunolouévy eivat
amodenT.

ArvGoxero gE€taonc: Toeig (3) dpec uetd ™ dtavoun Twv
POTOAVTLYQAQMV.

Xpo6voc dvuvatig amoywoenons: Metd tnv 10.30” mowuv.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




APXH 1H> >EAIAAX

AITIOAYTHPIEX EEETAXEIX A" TAEHX
EXIIEPINOY ENIAIOY AYKEIOY
TETAPTH 4 IOYNIOY 2003
EEETAZOMENO MAOHMA OETIKHX KAI
TEXNOAOI'TKHX KATEYOYNXHYX: MAOHMATIKA
LYNOAO XEATAQN: TEXXEPIX (4)

OEMA 1o

A. 'Eotw n ovvaptnon f(x) = epx.
Noa amooeiEete o611 m  ovvdptnon f eival
napaywytowun oto R; = IR- {x | ouvx = 0} %ot LOYVEL
1

f(x) = .
OVV~X

Movaodes 10

B. I'no xaBsuita oamxo TIC mTAQAXATW TJTOOTACELS VA
YOAWETE OTO TETOAOLO Oac TOV aptbuo Tne xat,
axoifaoc Simia, tnv €véeilén (X), av n modtaon
givar owotn, 1 (A), av avty eivar AavOaouévn.

1. To uétpo tov uiryadxov apbuoV z = X + yi,
0oV X, Yy mpayuatirot apbuot, divetar amd tov

TUTO ‘Z‘Z Jx* +y?

2. Av dvo petafAnTtd ueyedn x, y cvvo€ovial UE TN
oxéon y = f(x), dtav f eivar wioa mapaywyiowwn
ovvapTNoON OTO X(, TOTE oOvoudlovue uluod
WETAPOANC TOV Y WC TOOC TO X OTO ONUE(LO X TNV
nopdywyo f(xy) .

TEAO> 1HY EAIAAZX
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3. 'Eotow uia ovvdaptnon f moapaywyiowuun o’ €va
dStdotnua (o, P), ue eEaipeon towg €va onueio
TOV X(, 0TO omoto Suwc n f elvar ovveyne. Av
f(x) > 0 oto (a, xg) »at f(x) < 0 oto (X0, B), TOTE
10 f(x() elvor Ttomnd ehdyroto tne f.

4. O ovluyng »ndBe uryadxov aplBuov z = X + yi,
omov X, y moayuwatwrot aptBuot, elvar o

ULyodLxoc z =-X + yi .

5. Av vadpyovv ta dpLa Twv cvvapTioemv f xal g
O0TO Xg, TOTE LOYVEL

£(x) ) lim f(x)

lim = 7% , epdoov  lim g(x)#0 .
x>xg g(x)  lim g(x) XX
X—>X)
Movadeg 15
OEMA 20
x* - 3x
‘Eotw n ovvaptnon f(x)= , x € R-{2}.
X_
o. Na Poeite 10 lim@.
x—0 X
Movadeg 7

B. No amodetEete 611 1 evBeia y = x - 1 €ivar mAAyLa
AOVUTTOTN TNS YOUPLRNGS Tapdotaons tne f oto +oo .

Movaoeg 8

v. Noa amodeiEete otL n f elvar yvnoimweg avEovoa oTo
(2, +o0).
Movaodes 10

TEAO> 2HY SEAIAAZX
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®OEMA 3o
‘Eotw m ovvaptnon
2
f(x) = X", av x<5
10x-25, av x=>5

®OL TO ONUELO X = 5.

a. Na amodeiEete dtiL m f elvar ocvveyng oto X = 5.
Movaodes 5

B. Noa amodeiEete 6t f mapaywyiCetar 0to X = 5
rnat vo foeite tnv £7(5) .

Movaoeg 8

v. Noa foeite v eSlomon e epamtouévne TNg
voaguric mopdotaonc tne f oto onueio A(S5, £(5)).

Movaodeg 4
0. Na Poeite Ta Tomnd axpdtata tnc cvvdptnong f.
Movaoes 8
OEMA 4o
‘Eotow ot uvyadwxol aptBuol z=x+yi, O0mov X, y
) ) i(i+z) .
TOAYUOATLXOL apLBuol nat w=— ue z #1.
i—2z
Na amodeiEete OTL :
2X 1-x*-y?
a. wW=— ) >1,
X" +(y-1)7" x"+(y-1)
Movades 8

TEAO> 3HY SEAIAAZX
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av 0 W elval mpayuatirog aptbudg, 1oTteE 1N €OV
TOV Z aVAreEL 08 ®UrA0 ®névtpov O(0, 0) nor axtivocg
01 =1naL

Movaoeg 8

av o z elvar woayuatindc aplBudg, 1oTE N €LroOvVa
Tov W oavixrer oe xUxho xé€vrtpoov O(0, 0) noau
axtivac o, = 1.

Movaoeg 9

OAHTIEX (yia Tovec vvouwn@iove)

310 teT0ddL0 Vo YOAYeETE HOVO TA TEORATAOXRTLXA (nueoounvia,
ratevBvvon, eEetaldonevo nddnua). Ta Bénata dev Ba Ta avirypd-
PETE OTO TETPADLO.

No vypodyete TO OVOUATEM®OVUUO OCOC OTO TAVO WEQOS TWV
PWTOAVTILYQAP®WV auéomws WOALS cag mapadoBovv.

AEV EMTOEMETAL VO YOAWETE vouLd AAAN onuUeEimwon.

Katd tnv amoywonon oac va mopaddoete wall we 1o 1ETRAOL0
2Ol TA QOWTOAVTIIYQOAQA.

No amravifoeTte 010 TETEAOL0 0ag 0 6Aa ta Oénata.

KaBe Aom emotnuovind texunotouévn eivar amodextm.

AvGorera  eEétaong: Toeiwg (3) doec uetd 1t dovoun TV
PWTOAVTLYQAQPMV.

Xopdvoc dvvatic amoydonone: Mio (1) doa uetd ™ dravoun Twv
POTOAVTLYQAQMYV.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAO> 4H> SEAIAAZX



APXH 1H> >EAIAAX

'I” TAEH

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY ENIAIOY AYKEIOY
TPITH 8 IOYAIOY 2003
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOI'TKHX KATEYOYNXHX
XYNOAO XEAIAQN: TEXXEPIX (4)

OEMA 1o
A. “Eotw f pwa ovvdptnon oprouévn oe éva didotnua A.
Av F givar pto mropdyovoo tne f oto A, va amodeitete
oTL:
0. OAEC OL CVVAQTNOELS TNS WOQPNS
G(x) = F(x)+c , ¢ IR
elvar rapdyovoec tne f oto A nau
B. »d0e GAAn mapdyovoo G tnc f oto A maifpver
Hoe®M
G(x) = F(x)+¢c , celIR.
Movadeg 10

B. Na yoapaxtnoiocete TI{ TOOTAOELS mOU axoAovBouv,
yod@ovtag oto TETOAOL0 oag 1N AéEn Xwoto 1 AdbOog
SimAa OoTO Yyoduua mov avVTLOTOLYEl O xAOE TOOTOO.

a. Av zy, z, elvar wiryadwxol aplBuol, tote LOYVEL
TavTa Hzl ‘—‘zz HS‘Zl-l-Zz ‘S‘zl ‘+‘Z2 ‘ :

Movadeg 2

B. ‘Eotw uia ovvdptnon f mapaywyiown o éva
drdotnua (a, B), we eEafpeon (owg éva onueio Tov
X, 010 omoto ouwec n f elvar ovveync.

Av f7(x)>0 ot (a, xg) nat £ (x)<0 oto
(X0, B), 161€ 10 f (X)) elvar Tomnd ehdyroto tne f .

Movadeg 2

TEAO> 1HY SEAIAAZ
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v. Mia ovvdptnon f: A — IR eivar ovvdptnon 1-1,
av %ot WOvo oV yia omoLadNToTE X1, Xo € A 10yVEL
N CUVETAYWYN:
av X = Xz, t61e f(x;) = f(x,) .
Movdaodeg 2

0. Av f, g eilvar dV0 ovvaQTHOELS WE CUVEYH TEDTY
TaQAYWYO, TOTE LOYVEL:

[0 g7 () dx = f(x) g(x) - [ (x) g(x) dx .

Movadeg 2
I'  II6te nio evbBela X = Xp AEyeTtal vOTAXGQUVEPN AOVUTTOTY
NG YOO PLRNG TOQAoTAUONS Wag ovvaptnong f ;
Movaodeg 7
OEMA 20

a. Na mepLypdyete YEOUETOWHA TO 0UVOLO () TwV €LxOVWLYV
TOV WLYAOLXAV aoLlBU®V Z TOoV LXAVOTOLOUV TIS OYEOELS:

|Z|=2 wat Im (z) 20.

Movaodeg 12

B. Noa amodeiEete 4TI, av 1 eLrOva Tov ULyadiLxov aplbuov z
wveltolr 0to ovvoro (), 16te M ewdva Tov uLyadixod

1 4
aplBpov w = 5 (Z+—j ®iveltal oe evOUypauuo Tujua
zZ

10 omoio Bolonetar otov GEova XX .
Movadec 13

TEAOX 2HY SEAIAAZ
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I' TAEH
®OEMA 3o
Aivetol n ovvdotnon f(x) = Vx> +1-x .
a. No amodeiEete 6t lim f(x)=0 .
X—>+ 0
Movadeg 5

B. Na PpPoeite v 7TAGYLIXL QO0VUTTOTN TNS  YOOUPLXENC
nopdotoaone tne f, tav to X telvelL 0t0 — 0.

Movadec 6
v. Na amodeiEete 61v f (X) - VX2 +1+f(x) = 0
Movdaodec 6
11
8. Noa amodeiete STL ———dx =1In (\/§+ 1)
IO VX +1
Movdaodec 8

OEMA 4o
Atvetalr nwo ovvdptnon f oprouévn oto IR we ovveyy modtn
TAQAYWYO, YLO TNV OTOta LoYVoVV Ol OYEOELC:

f(x) = —f(2-x) =ot f(x) # 0 yia x60e x € IR.

a. No amodetEete 1L N T elvor yvnoilwe povétovn .

Movadec 8
B. Na oamodeiEete Stv 1 eElowon f(x) = 0 €xer povaduni
otlCa.
Movadec 8
, ) f(x)
v. ‘Eotw n ovvdpotnon g(X) = — .
f(x)

No oamodeiEete OtL M eamTtouévn NS  YOOPLRNS
TAEAOTOONS TNS & OTO ONUELO 0TO OmMOlO AVTY TEUVEL TOV
GEova XX, oynuotiler ue avtév yovio 45°.

Movdaodec 9

TEAOX 3HY SEAIAAZ
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OAHTI'IEY (yia tovg eEetalonevovg)

2T0 TETPAOLO VO YOAYETE UOVO TO TQOXATAQHRTLXRA
(mueoounvia, =atevbuvvon, eEetalduevo udbnua). Ta
Béuata dev Ba Ta avTLypdPete 0TO TETEADLO.

No Yol PYeTe TO OVOUATEXDVVUO OUC OTO TAVW UWEQOS TMWV
POWTOAVTLYQAQP®WYV AUEomWS WOALS cag mapadoBovv.

Aev emitoémetal va YOAWPeETE xauld AAAN onueiwon.

Katd tnv amoywonon oag vo moapaddoete woll we Tto
TETOAOLO KOl TA PWTOAVIIYQUPO.

Noa amaviioete 0to 1eTQddL6 cag o dha ta Béuata.

Kabe amavinon emwotnuovird  texunorowuévn  elval
ATOOERTY).

AvGorera eE€taonc: Toewg (3) doeg netd tn dtavoun TV
POTOAVTLYQAPMV.

Xpovoc dvvatng amoywonons: Metd tn 10.00m mowuvy.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




APXH 1H> YEAIAAY

EIZATQI'IKEX EEETAXEIX
TEKNQN EAAHNQN TOY EEQTEPIKOY
KAI TEKNQN EAAHNQN YITAAAHAQN XTO EEQTEPIKO
TPITH 16 XEIITEMBPIOY 2003
EEETAZOMENO MAO®OHMA:
MAOHMATIKA (AETIKHX KATEYOYNXHY)
YXYNOAO XEATAQN: TPEIX (3)

®EMA 1o
o) '‘Eotw A €va vmoovvoho tov IR %ol uta ocvvaptnom
f:A—>1IR, wemedlo opLronov tTov A.
[I6te n f AéyetaL ovvaptnon 1-1;
Movaodeg 5

B) ‘'Eotw nwia ovvdpotnon f oprouévny oe €va dtaotnua A. Av
n f elvar ovveyne oto A xat f(x)=0 yio ®d40e socwteQLrs
onueio x tTov A, 161e va amodeiEete 6t n f elval otabepm
o€ OhO TO OLdoTnua A.

Movadeg 12

v) Na yoayete 010 T€TQ0AOL0 00S TOovs aptBuove 1, 2, 3, 4
TV TAQAKATW TOQOTACEWV KAl OimAa 0 xaOe apitBuo va
onuetwoete tnv £véetEn (X), av n avriotoiyn mpoTaon
eivar owoti, 1 (A), av n aviiotoiyn mEoTAON E(VAL
AavBaouév.

1. zy+z, = Z+z_2

2. 2.2 = 2_12_2
3. ‘Zl°22‘>‘Z1“‘Z2‘

4. ‘21‘2 =717

Omov z=a+f1 ®al z, = y+01i elval puryadirot aplbuol.
Movdadeg 8

TEAOX 1HX EAIAAX
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OEMA 20
Alvetal n ovvapTNnom
-x—-3 , XS—ﬁ
f(x) ={ "
>__
2X+1 ’ X 3
7/ / / / 4
a) No armodetEete 6t m f elval ovvexng 0To Xy = — 3
Movadeg 5
B)Na eEetdoete av n f elvalr mapaymylowun 0to Xg = — %

Movadeg 10

v) T x # — 4 , vo Boeite tnv f(x) »nar va Aioete TtV

3

gEiomon f(x) + f'(x) = %
Movadeg 10
O®EMA 3o
Atvetor n ovvdotnon f ue f(z) = ZTH, omov z wiyodindc

aplOuog nwe z#0.
a) Av ‘f(z)‘:‘f(;)
TOAYUATIROC apLBudc.

, va amodeiEete OtL o z eilval

Movadadecg 6

B) Av ‘f(z)‘zl, va PfoeBel o yewuetpindc TOmMOC TWV
ELLOVMYV TOV Z 0T0 ULyadind enimedo.

Movadadeg 9

v) Av Re (f(z))=2 , vo amodeiEete S6TL oL EWXGVEC TOV

uLyootrov apluov z, Ppotoxovialr o€ ®vU®AO TOV OmO(OV
Vo TEoodLoQloeTe TO EVTOO ROAL TNV AXRTIVA.

Movdaodec 10

TEAOX 2H> >EAIAAX
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OEMA 4°

Alvetar m ovvaptnon f 6vVo gopéc mapaywyiowun oto IR, yia
tnv omoia vrwoOétovue StL toyver £(0)=0 nar St n 7 elval
yvnoiog avEovoa oto didotnua (0,+wo)

a) No amodeiEete 611 yio vabe x>0 vadoyer € € (0, x) téroLog
wote f(x) = x-f(§) .

Movdadeg 6

B) Na amodeiEete 6tL 1 cvvapTnoN h(x):@+eX , x>0

givatr ovvaptnon 1-1 oto didotnua (0, +) .
Movaodeg 10

v) Av  h(x) —e*+x°+x , v VTTOALOYIOETE TO OAOXANOOUO

e—1
Izjl f(x+1)dx

Movdadeg 9

OAHTIEY (yiva tovg eEetalopnevovg)
1. Zto tet1pddio va yodyete udvo TO  TOOXAUTUQARTLRA
(nuegounvia, eEetalduevo udbnua). To Ofuota vo _unv _ta

AVILYQAWETE OTO TETEADLO.

2. No ypodyete TO OVOULTEM®OVVUO O0C O0T0 TAV®D wEQOoc TwV
POTOTVALOV auéomc udAlc ocag mapadobovv. Aev emiTQEmETAL
va YQAYETE ®vouLd AAAN onuetmon.

Katéd tnv amoywenon cag va mapadwoete nalli ue 1o t1et0ddL0
XOL TLC QWTOTVTIEC.

3. Noa amaviioete 0to T€TEAOLO ocag o Oha ta Béuata.

KafBe amdvinon emiotnuovird TexunoLouévn eivatr amroderTy.

5. Avdorera eEéraonc: Toewc (3) doec uetd N dravoun Twv
PWTOTUVTLAV.

6. Xopdvoc duvatic amoywonong : Mia (1) dpoo nuetd ™ dravoumn
TOV QWTOTUVTLOV.

>

KAAH EIIITYXIA
TEAOX MHNYMATOX

TEAOZX 3H> >EAIAAX
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