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41 H ENNOIA THY YXYNAPTHXHX

Ewcaymyn

Ye oG xaOnuepva eaivopeva epeavifovtal ovo pueyédr, ta omoia peta-
PBaArovtal €To1, ®GTE M TIUN TOV €vOg va kaBopilel v Tunq Tov dAiov. H
dadikacio pe Tnv omoia kabe Tiun ToV £vog peyéBoug avtiotoryiletol o pia
akplPdg TIUn Tov GAAOL peyEBovg, TOAAEC QOPEC TEPLYPAPETAL OO EVA UOL-
OnpaTikd TOTo, OTMOC PAIVETAL OTA TAPAKAT® TapAdEly AT,

1.

O toxo¢ T oe gupd mov amodidel keparato S000 evpd ce éva £tog e

etNoto emttokio €%, divetol Katd Ta Yvwotd and tov tomo T = SOOOJE .

O tOmog avtog meptypdeet pa dadikacia, pe Tnv onoio kG TIUN Tov €
avtiotoyiletal oe po akpipaog tiunq tov 7. I'a mapddetypa, av ¢ =3,
tote T =150, evdd av ¢ =5, 16te T = 250kTA.

To ddotpa S oe Km ov dravibnke and modnidtn o€ ¥povikd didotn-
pa 2h, pe péon tayvnto o og km/h divetar and tov tomo S=2». O 10-
oG OVTOC TEPLYPAPEL o dtadikacia, UE TNV omoia KAOE TIU TOL v O-
viiotolyiletal og pio akpipag tiun tov S Ia moapadeiypa, ov v =60,
tote S=120, evd av v =70, 16te S=140, kT\.

To euPadd E evog kdxhov oxtivag p divetar amd tov tomo E =mp°. O-

LOl®G Kl 0 TOTOG AVTOC TEPLYPAPEL id Jl0dIKAGIN, e TNV oToia KAOe
T Tov p avtioTolyiletal og pla akpipmg T tov E. o mapdaderypa
avp=1,101e E=7,ev®d avp =2, 10te E=41 KTA.

Yrépyovv OU®G Kol TEPIMTMOCELS OTOV 1 OLUOIKACIN AVTIGTOIYIONC AVALESO
ot TIHEG dVo peyeBmv dev meptypdpetal 1 £€0t® dgv yvopilovue av mept-
yphoeTal and kamolo THmo. I'a Tapaderypa:

v O1dpeg g nuépag Kat ol avtiotolyec Oeppokpacieg Tovg.
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v O pépec tov €tovg Kat ot TIpéC evog Eévov vouiouatog (m.y. Tov dola-
piov).

ITapatnpodue 6TL 6€ OA TO TOPUTAV® TOPASELYLOTO VITAPYEL KATOLN dLOdL-
Kooia, pe v omoia kabe otolyeio evog cuvorov A avtictolyiletal og éva
akppag oTolyeio kKAmolov dAlov cuvorov B. Mia tétota dtadikacio AEyetat
ouvéptnon and to A oto B. Anhadn:

OPIZMOX

Yovaption and éva covolo A og éva 6OvoAo B Aéyeton pia dradikacio
(kavovag) pe tnv omoio kGbe oToLyeio Tov cvvorlov A avtiotoryileTon
o€ éva axpipmc aToryeio Tov Guvoiov B.

To chvoro A Aéyetor medio opropov 1 6VVoro opropod g f.

O cvvaptioelg Toptotdvoviol cuvhBmg pe to pkpd ypaupata f, g, hkti.
Tov AdTivikov aApapnrtov.
Av pe uo ovvaptnon f and to A oto B, 10 Xe A avtiotoryiletal 610 Ye B,
TOTE YPAPOVLE:

y="1(x)
kot dafalovpe “y icov f tov X7. To f (X) Aéyetor tote Tip TS f 6to X. TO

YPAUUO X, TOV TOPLGTAVEL OTOLOONTOTE GTOLYEI0 TOL MEdiov opiopod ¢ f,
ovopaletal aveéapTnTn peTAfAnT, EVO TO Y, TOL WOPIGTAVEL TNV TIUN TNG
oVVapTNOoNG 670 X, ovopdletal eEapTnuévn peTafinti.

To ovvoro, Tov £xel yia otoryeia Tov Ti¢ Tipég f(X) yio Oha ta Xe A, Aéye-
tal 60voro Tip@v ¢ f kot to cvpPorilovue pe f (A) .
H moapoandveo cuvaptnon cvppoiriletal og eéng:
f:A>B
x— f(X)

‘Etot my. n ovvdptnon f, pe v omoia kaOe un apvntikdg apdudg aviietot-
yifetor otV TETPOAY®VIKT TOL pila, copPoriletal mg e&Ng:

f :[O,+oo) >R

X — /X

Mo KaAvTEPN KATAVONON TOL TUPATAV® OPIGHOV G d0VUE Ta TopadelypoTa
OV AKOAOLOOVV:

1° HAPAAEITMA
‘Eoto f 1 ouvdptnon pe v omoia kdOe nuépa pag optopévng efdopnddoag
gvog unva avtiotolyiletotl otnv vynAdTePN Beppokpacio g.
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Mo ™ ovvaptnon avtn, To Tedio 0piopov gival T0 GHVOAO
A= {1, 2,3,4,5,6,7,
EVM TO GUVOAO TIUAV TO GVVOAO
f(A)={9°,1F, 12,18 ,18 cB
Me agopun to mapddetypa avtd toviCovpe to akOAOLOO YOPAKTINPLOTIKA
pag cuvaptmong f 1A — B.
o Kdbe otoryeio Tov A avtiotoryiletal og éva akpifdg otoryeio Tov B.
e Mepikd ototyeia Tov B pmopei va pnv amotehotv tpéc e f (n.y. 18).
e Avo 1 meploooTEPa oTOLYXElD TOV A pmopel va avtiototyilovtal 6To 1610
ototyeio tov B (m.y. o 3 kot 7 avtiotoryilovral oto 13°).

2° TAPAAEITMA

Ocwpovpue ta cvvora A={a, B, v} kot B={1, 2, 3, 4, 5},x00d¢ eniong kat ta
napakdto oynuato (Berodtaypdupata). Hapatnpodue 6Tl

v To oyfua (o) mapiotdvel cvvaptnon, aeod kdbe otolxeio Tov A avii-

otolyiletal og éva akpiPag ototyeio Tov B.

v To oyfua (B) dev mapiotdvel cuvdptnon, agod 0 a€ A avtiotolyileTot
og 600 otoyeia Tov B.

v To oynua (y) dev mapiotdvel cuvaptnon, oeod t0 y€ A dev avtioTolyi-
Cetan og kavéva otoryeio Tov B.

v To oynua (8) dev mopiotdvel cvvaptnon. Ipdtov 816t 0 ye A dev
avtiotowyiletol oe kovéva otolxeio tov B kal degvtepov 610TL T0 o€ A
avtiotolyiletal e dvo oToryEia Tov B.



100 4. BAYIKEY ENNOIEY TQN YYNAPTHYEOQN

2vvrouoypapio Xovaptnong

Eidape mopamdve Ot1, yia va optotel pio cvvaptnon f, npéner va dobovv
tpia otoryeia:

e To medio opiopov g A

e To ovvoro B xat

e To f(X)ywKkabe xeA

Ot cvvoptioelg, pe tig omoieg Ba aoyoinbovue oto Pipiio avtod, sivar g
popeng f:A—B, 6mov AcRxatBc R, sivar dniadn, otog Aéue, Tpay-
ROTIKEG CUVAPTNOELS HLOS TPAYNRATIKNG RETUPANTIG.

IToAAéc @opég avapepdpacte e po cvvaptnon f divovrag povov tov tHmo
pe Tov omoio ekepaletal To f(X). Aépe m.y. divetar “n ovvaptmon f, pe

f (x)=v1-4x" 1, mo cvvropa, “n cvvaptnon f (x)=+1-4x", § axopa, “n
ovvaptnon y=+/1-4x".
Xe o tétoto mepintmon Ba Bewpove copfatikd OTL

e To medio opiouod A tng f givar 1o «gvpdTEPO» ATd TO. VITOCVVOAL TOL
R ota onoio o f (X) £xet vonua.

e To ocvvolro B givar oAokAnpo to ovvoro R toVv Tpayuatik®v aplOpudy.

‘Etot yia m ovvépnon f(X)=+v1-4x 1o nedio opiopod eivar 1o cvovodro

A= [—oo,zﬂ, a@ov mpénel 1-4x> 0, evd 10 cvvoro B gival 6ho 10 R.
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ZHMEIQXH
IToAAEG Qopég Hia. cuVAPTNON TEPLYPAPETAL LE EvAV TOTO TTOV £)XEl KAASOLG,
OT®G Y10 TOPASELYLLOL 1] CVVAPTNOT:
f(x)= x*+1, av x<0

Xx-1, ov x>0
T'a vo vroroyicovpe tig Tipéc g f ota onueio -1, 0 kar 1 gpyaldpacte
O¢ e&NG:
v Tw x=-1<0, an6 tov kLGS0 f(X)= X +1 &ovpe:

f(-1)=(-1)"+1= I+ 1= z
v Twx=0, an6 tov kAGdo f(x)= x—1 éxovpe:
£(0)=0-1=-1

v\ Téhog, yio X=1>0, an6 tov khado f(x)=x-1, éxovpe: f(1)=1-1=0

zxoAqalo
Av xat, yevikd, ypnotpomotovpue 1o ypappo f ylo to soppoiiopd pog cuvap-
TNOMG KoL TO Ypappa X yio 7o cVUPBOAIGUO TOV TVYAiOV GTOLXEIOV TOV TTEdiOV
0PIoHOY TNG, M®CTOGO UTOPOVE VO, YPNOLUOTOCOVIE KOl GAAC YPAUUOTA.
‘Etot yia mapddetrypa ot

f(X)=x-4x+7, o()=F-4t+7 xax h 9= 8-4 87
opilovv v 1610 GuvapTnoN.
Emopévme 10 X otov 10mo pag cvvdaptnong Ba mailer to poro pag “adeiog
0éong”. Me avTd TO OKENMTIKG, 1| TOPOUTAV® GLVAPTNON Ba umopovoe va Exel

™ Hopen
f()=()-4()+7,
omov ot mapevhéaelg Exovv mapet T BEon evog yYpaUIaTOG.
‘Etot y1o va vmohoyicovpe 1o f(-2) amhd tomofetovpe 10 —2 otig B,
ov opilovv ot TapevOéoelg:
f(-2)=(-2" - 4-2+7
=4+8+7=19
Oupoiwmg, éxovue
f(3x)= (3x)2 —4(3X)+ 7
=9x° —12x+ 7
Yrépyet OU®G Kol Lo TopaTEPO UTAOTOINGT TOV EKPPACEDY LA TOV CYETI-

Covtar Me ovvaptnoelg. IloArég @opég avti va Aéue “m  ovvaptn-

on S(t)=% gt”, Ou Aépe “n cvvaptnon S:% gt”, dnhadn ypdeovue S vmo-
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vomvtag to S(t). Avt n anhomoinon yivetor cuyvotota 6€ SLAPOPES EMOTN-
LEC, TOL YPTOIULOTOLOVY TN LOONUATIKY YADOGO Kol TO Ladnuatikd epyoiei-
o, OT®G 1M GLOIKN, N YNUelo KTA. ZovN0®E OTIS TEPIMTMOOCELS AVTEG VILAPYEL
Koo meipapa, 6mov To t eival n TN evog pey€éBovg, Tov VITEIGEPYETAL GTO
neipapa, kot to S(t) n avtictoryn T Kamwotov GAlov peyébovug.

E®PAPMOI'H

Na Bpe0Oei To medio opropov Tng cvvapTnong

f(x)=$+Jx—-1

AYXH
H ovvaptnon f opiletor yla gkeiva pdvo ta X yia to 0moio 1oy0el
Xx—=2#0 kar x-1>0
M, 160dVVOLD, Y10
X#2 kot X=>1
Apa 1o medio opiopov g f eivar 1o shvoro A =[1,2)U( 2:+0) (Zxnpa)

-

=Y Y

X' -2 -1 0 ] 2 3 4 5
AXKHYEILY
A OMAAAY
1. No Bpeite 10 medio 0ploPOD TOV TOPOKATO GUVOPTHCEDV:
i) f(x)=—2 15 i) f(x)=228
x-1 X° —4x
1 . 1
i) f(x)= iv) f(x)=
) T X +1 ) T x|+ x
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2. Opoimg TV cLVAPTNCEDV:
i) f(X)=vx-1++2-X i) f(x)=vx-4
. 1
i) f(x)=v-X+4x-3 iv) f(x)=
) () ) 1=
3. Aivetal n ovvaptnon

3
f(x):{x , ov X< 0

2X+3,av x>0

Na Bpeite tig tég f(-5), f(0) xar f(6).

4. Mo cvvéaptnon f opiletar og e€fg:
“ Lréwov évav pooiko apiBuo, tpoobeoe o' oavtov 1o 1, mollamlaciooe o
dOpoioua ue 4 kar 010 y1vouevo npoéobeoe to TETPAYWVO TOL OP1OuUoDd”.
i) No Bpeite Tov tomo g f ka1 otn ovvéyeln tig Tipég g Yo X =0,
x=1, x=2 kot x=3. Tt napatnpeite;

ii) Na Bpeite Tovg po1KOVE aplOPOVE X Y10 TOVG 0TOIOVE 1oYVEL
f(x)=36, f(x)=49, f(x)=100 kot f(x)=144.

5. Ailvovtal ot GUVOPTNCELS:

i W@:;%ﬁ5’ i) quﬁji ko i) h(x)=

1
X2 +1°

Na Bpeite Ti¢ TIHEG TOV X Y1 TIG OTOIEG LOYVEL:

) f(x)=7 i) g(x=2 kar iii) m@:é
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Kapreoiavés cvvretayuéveg

H mopdotaon evoc onpeiov tov emmédov pe €va dtatetayuévo (gvyog mpay-
HOTIKOV aplOpadv, fondnce otnv enilvon yeoueTpikdv mpofAnpdtov pe ok-
vePpikég pebddovc. H mapdotaon avty, 0twg pdbape oe TponyoOUEVES TA-
&elg, yivetal g €6Ng:

ITdvew oe éva eminedo oyedidlovpe dvo kdBetove afoveg X'X kot Y'Yy ue
Kown apyn éva onueio O. Ao avtovg o opllovtiog X'X Aéyetarl a&ovag TV
TETUNPEVOV 1 AEOVAS TOV X, EVD 0 KOTOKOPLPOG Y'Y dEovag TV TETAY-
pévaov i agovag Tov Y.

Onwg eivarl yvooto, oe kabe onueio M tov emmédov TV a&dvov pumropodue
va avtiototyicovpe éva dlatetoypévo (evyog (a,f) mpaypatikdv apludv
Kol avToTpoems, o€ KaOe dwatetaypévo Cevyog (a,f) mpoyuatikdv optd-
L@OV, UTOPOVUE VO OVTIGTOLYICOVHE €va povadikd onueio M tov emmédov,
OTMO¢ QAIVETAL GTO GYNUL

y \
e _,M (a.fp)
Be2p| awp |
ol 1 a %
A(3,-1)

T(-3-2)

Ot apBpoi a, f Aéyovtal evvretaypéveg tov M. Eidikotepa 0 a Aéyetal TE-
Tunpévn kot o B teraypévn tov onueiov M. To onueio M mov €xel cvvie-
tayuéveg a kot B ovpuPorileton pe M(e, B) 1, anid, ue (a,f).

Ene1dn n 10éa ¢ ypnoiponoinong Levydv yia v mapdotacn onpeiov tov
emmédov avnkel otov Kaptéotlo, to mopandve (gvyog Tov aOVoOV TO AEUE
KOPTESLOVO GUGTNUHE OUVTETOYREVOV 6TO €mimedo kol to ovuPoAiilovue
OXy, eved 10 €Minedo 6T0 0MOio OPIoTNKE TO GUGTNUO OVTO TO AEUE KAPTE-
oluvo eMimedo. Av emmTAE0V 01 HOVADEC TV aEOVMV £YOoLV TO 1010 KOG, TO
ocvotnuo OXy Aéyetal opOoKavoviIKG.

2HMEIQXH.
Xto emdueva, eKTOG av ava@EPETAL SLOLPOPETIKA, OTAV AELE KAPTESLOVO GV-
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OTNUA CVVTETAYUEV®VY, Ba evvoov e opBokavoviKd KapTEGLOVO GVGTNUO OV

VIETAYUEVQV.

Ac Bewpnoovue Topo éva cvotnua OXy cvvietayuévov oto eninedo. Tote:

e Ta onueia tov dEova X'X Kot pOvo avutd £xovv TeETAYUEVT 1oM UE TO pUn-
dév, evad to onpeia Tov d&ova Y'y Kot LOVO avTd £X0VV TETUNUEVN iom

LLE TO UNOEV

e O1 G&oveg yopilovv 10 eminedo oe Té0CGEPQ
TETOPTNUOPLY, OV €ival TO €0MTEPIKE TOV
vyoviov X0y, yOx',Xx'Oy' xar y'OX xai o-
voualetar 1°, 2°, 3 kot 4°, tetapInuoplo, a-
viotoiyws. Ta mpdonpa TV cvvieToypuévmy
TOV onueiov Tovg @aivoviar o6to SmAavo

oxNuaL.

e Av A(a,f) eivar éva onpeio Tov kaptecia-

x<0, y=0 | x>0, y=0

o

-
=Y

x<0,y<0 | x=0,y<0

vou emmédov, ue T Pfonbeia g cvppeTpiag og mpog dEova Kol MG TPOg

KEVTPO, OLOMIGTOVOVUE OTL:

v' To ovupetpikd tov ®¢ Tpog tov dEova X'X eivar to onueio A(a,—ﬁ),

oL £xEL 1010 TETUNUEVN Kat avtifetn tetayuévn (Zy. o).

v' To ovupetpikd tov ®¢ Tpog tov dEova Y'y eivar to onueio B(—a,ﬁ) ,

oL £yel 1010 TeTaypévn Kat avtifetn tetunuévn (Zy. o).

v To cvppeTpikd 10V ®¢ TPog TV apyn tov aEdvev givol 1o onueio

I'(—a,—f), mov &xer avtibeteg ovvtetaypéves (Zy. o).

v' To ovupetpikd tov ©¢ mpog t dyotopo g 1" kar 3™ yoviag tov

a&ovev gival To onueio A'( b ,a) OV €XEL TETUNUEVT] TNV TETAYUEVT

oV A Kot TeTaypuévn v teTunuévn tov 4 (Zy. B).

Ay y
Blwf) | A(af) Ay
P T VA
i ) —F S :\_\,A(a,ﬁ)
A i
I'(-a,-f) A(a,-p) TR I >
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Anootaocn onucionv
Boto Oxy éva ovompo GOVTETaypévav oto eminedo kou A(X,Y;) Kot

B(Xz,yz) d00 onueio avtov. Oa deifovpe O6TL 01 ATOGTAGT TOVG dIVETAL AT

TOV TOTO!

(48) =0~ %)" + (v, 7))’
AITIOAEIZH.
Amd 10 opbBoyovio tpiymvo K};Bron YA

STAAVOD GYNUATOG £YOVLLE!
(4B)* =(KA4)*+(KB)*
2 2
=|X2 _X1| +|y2_ y]J
=(X2—X1)2+(y2—y1)2 Al y1) :K(x_,,yj)
OTOTE: o x X,
2 2
(4B) =\ =% +(v2- o)
O mapandve TOTOG WoYVEL KAl GTNV TEPITTOGOT TOV 1| AB givol TapdAinin ue
tov d€ova X'X (Zyfua v') N mapdAinin pe tov aova Y'y (Zynua 8°).

Vop—mmmmm e B(xjp ¥a2)

YA YA
Yor-——- B(x_a,‘l«'_a)
4(x ¥y ) B{x,, v, .
Yi=¥s S o” L4 L (2, ¥2) Vreg—momm Afx, ¥1)
I I I
i i |
] xr x2 ’x 0 Xy =Xy E
2ynuo y’ 2ynuo o’

To mapadetypa, av A(3,1), B(3,5) kot I'(-1,1) givor ot kKopveég evog TpLym-
vov ABI, t6t¢ Ba eivat:

(4B)=/(3-3Y + (5-1f =/ £ = ¢
(UM =J(-137 + - 1f =V £ = 4

(B =+/(-1-3F + (- 5 =~/ #+ #= 4/ .

A@ov, Aowdv, givar (AB)=(AI), 10 tpiymvo ABI gival 1600KeAEC Kal €MEL-

M emmhéov woyver (AB)? +(AI)? =32= (BI')?, 10 tpiyovo ABI eival Kat op-
Boywvio.
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E®APMOI'H
"Eot® C 0 kOkhog pe kévrpo v apyi O tov aévov A
kot oktive p. No amodeiytei o6TL éva onpeio
M(x,y) avﬁmﬁ 6TOV KOUKAO C),C av Kol pévo av t?sl;f)al c L
x>+ y* =p’ (
0(0,0) x

AIIOAEIZEH
Eivar mpogavég 6Tt éva onueio M (X,y) avikel otov

kokho C, av kat povo av oyder (OM)=p. Opwg

(OM)=x*+y?, omdte &qovpe:

(OM)=p X +y*=p o x*+y>=p?
Enopévag o onpeio M (X,y) aviket oto kbkro C(O,p), av kot povo av ot cuvte-
TOYREVES TOL 1KAVOTO100V TNV e&lowon

X' +y* = p’ (1)

H e&icwon (1), mov kavomoteitor omd TIg GUVTETAYUEVEC TV GTUEI®Y TOV KOKAOL
C(0,p) xat poévo and avtég, Aéyeton e&icwon tov KiKAoOV pe kévrpo O KoL aKTi-
va p .
To napédeypa, n e&icwon Tov kbkAov pe kévipo O katl axtiva  p=1 givor

x* +y? =1. O kOKAoC aVTOHC AéyETal Kat povadiaiog KOKAOG.

I'pagixy topdoetocy covapTyons

Eoto f pa ovvaptnon pe nedio opiopod A kar OXy £vo cdoTnpo cLVTE-
taypévaev oto eninedo. To cvvoro tov onueiov M (X,Y) yio ta onoia 1oydet
y=f(X), oniadn 10 cvvoro TtV onueiov M (X, f (X)), xeA, Aéyeton ypa-
o1 mwapaotaon g f kot cvpPolriletor cuvnbwg pe C, . H e&icwon, Aot-
nov, y=f(X) emainBedeton amd ta onpeia tng C; xat poévo and avtd. Emro-
uévaog, 1 y=f(x) eivan n eéicowon g ypaeikng napdotacng g f. T to
Aoyo avtd, T ypaekn tapdstacn C, g f tn ovpporilovpe, ToALEC popéc,
amAd pe v e€lowon g, onradn pe y= f(X).

Ene1dn kédbe Xe A avtiotoryiletatl oe éva povo ye R, dev vadpyovv onueia
¢ Ypapikng mapdotaonc g f ue v idto tetunpévn. Avtd onuaiver ot
KkaOe kotakdpven gvbeia £xel pe ™ ypagikn napdactoaon te f 1o moAd éva
Koo onueio (Zy. a’). 'Etot, 0 kbkAog dev amoteAel ypaQiky Tapdotacn 6L-
vépmong (Zx. B).
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}- A

2ynua B’

Otav divetal n ypoeikh Topdotact plog cvvaptnong f uropoovue, eniong, va

OYEOLCOVE KOl TN YPOPIKN TOPACTACT TNG
ovvéptnong —f, maipvovtag 1 ocvupeTpikn
™G YpaQIkng mapdctacns s f og mpog tov
a&ova, XX kot ToOTo 810TL 1| YPAPIKY TOPpAoTO-
ong g -—-T omoteleiton amd ta onueio
M'(x,—f (X)) mov eivar ocvuperpikd tOv on-
peiov M (X, f (X)) ™™g ypaeikng mopdotacng

m¢ f og npog tov d€ova X'X.

E®PAPMOI'H

2T0 wmhovle oynpo divovrar ot Ypo@PiKéS ma-
pactdacsig 60 cuvvapticeov f kov g, mov
gival opiopéveg 6 6ho to R.

i) Na Bpsite Tig Tipéc g f oto onpsia:

-3,-2,-1,0 1 kv 2
ii) Na Moete T1g e€lodosIc:
f(x)=0, f(x)=2 & f(x)=9g(x).
iii) Na Mogte TIG 0VIGDGELS:
f(X)>0 xor f(Xx)>g(x).

AYXH
i)  Eivou
f(-3)=2, f(-2)=0, f(-1)=-1, f(0)

M'(x, -f{x))

hy

y=1ix)

ay

1, f(l)zOKou f(2)=2.

i) O piCec tng e&lomwong f (X) =0 &ival ot TETUNPHEVEG TOV KOOV GTUEI®V TNG

yYpogikng mopdostoong g f kot tov dgova X'X, dnhadn ot apBuoi X =-2

Ko X, =1.
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i)

O1 piCec g e&iowong f (X) =2 givol ol TETUNUEVEG TV GMUELOV TNG YPAUQIKNG
nopaotacng g f mov €xovv tetaypévn 2, dnhadn ot apiBuoi X =-3 ko
X, =2.

O pileg tng e&icwong f(x) =g(X) eival o1 teTunpéVeEG TOV KOWADV onueiov
TOV YPOPIKOV TopacTioenv TV cuvaptiocemv f kot g, dnladf ot apibuoi
X =-1, X,=0xot X;=2.

O1 Moeig g avicoong f (X) >0 eival ot TeTunpéveg TV onueiov g ypaet-
kNg mapdotacng g f mov Bpickoviar néve amd tov GEova X'X, dnhadh 6o
to Xe (-0,-2)U (1,+ ).

O1 Mbogig g ovicwong f(x)> g(xX) eivar ot tetunpéveg tov onueiov g
YPAPIKAG Tapdotaons g f mov Ppiockovial mdve and ™ ypapikn topdota-

on ™mg g, dnAadn oha ta X e (—wo,—1)u (0, 2).

AXKHXYEIY

A

"OMAAAY
1

No onUEIDCETE GE VoL KOPTEGLAVO EMIMEDO TO, GNUELN:
A(-1,2), B(3,4), 0(0,0), I'(3,0), 4(0,-5) xon E(-2,-3).

‘Eva onpeio M (X, y) Kweitotl péoa 6to ophoydvio

ABI'A tov durhavoV oynuartog. [Towor meplopicpoi
woyvovv yia to X, Y;

No Bpeite 0 cvppetpikd tov onpeiov 4(-1,3), H(x;y)
i) ¢ mpog tov d€ova X'X 1
il) w¢mpog tov d€ova y'y A B

iii) g mpog ™ diyoTONo NG YOViag X6y

iv) ogmpog v apy O tev a&dvov.

Na Bpeite T1¢ amocTdoelg TV onueiov:
i) 0(0,0) kau A(4,-2), i) 4(-11) xu B(3,4),

iii) A(-3,-1) ko B(1,-1), iv)  4(1-1) xa B(1,4).
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10.

No arodei&ete otTL

1) Ta onpeio 4(1,2), B(4,-2) o I'(-3,5) eivor kopueég 1606KeL0DS
TPLYDVOV.

i) Ta onueia 4(1,-1), B(-1,1) xa I'(4,2) eivar kopveég opboywviov

TPLYDVOV.

Noa oyediboete 10 TOAY®VO e KOPLPES T onpeia
A(2,5), B(5.1), I'(2,-3), 4(-11)

Kol 0TN cVVEYELD Vo 0odgigete 6TL aLTO givan popfoc.

Ye kobepld omd TIg TaPAKATO TEPIMTMOGELS Vo Ppeite v Tun tov K yia
™V omoia to onueio M avikel 61N YPOPIKN TOPEGTAGN TNG GLVEAPTNONG.

) f(x)=x"+k, M(2,6)

i) g(x)=k<, M (-2,8)

i) h(x)=kvx+1, M(3,8).

Ye kobepid omd TIC TAPAKAT® TEPUTMOCELS, Vo Ppeite TIC CLVTETAYUEVEG
TOV KOW®OV onueiov g yYpaelkng mapdcTacng tng SLVAPTNONG KE TOLG
a&ovec.

i) f(x)=x-4 i) g(x)=(x-2)(x-3)
iii) h(x)=(x-1) iv)  g(x)=x"+x+1
)

x/x—1 Vi) w(X)=xVx*-4.

V) go(x

Atveton m cuvapmon f(X)=x*—1. Na Bpeite:
i) Taonueia topng g C; pe tovg d&ovec.
i) Tig tetunuéveg tov onueiov e C, mov Ppickovial tdve amd tov G-

Eova X'X.

Atvetat ot cuvaptiiceg f(X)=x*—5x+4 kar g(X)=2x—6. Na Bpeite:
1) Takowd onueia tov C; kar C;.

1) Tig tetunpéveg tov onueiov g C; mov Bpiokovial kGt® amd Tnv G-




4.3 HZIYNAPTHEH: f(X)=ax+p

2vvredeotiic AievOvvong Evbeiag
‘Eoto Oxy £éva chotnpo cuvietayuévov oto eminedo Kal € pio gvbeio mov

téuvel Tov a€ovo X'X o610 onueio 4.

Ay

~

~—A 0o X o A\x

Tn yovia o mov dwaypdeel 1 nuievdeia AX, dtav otpapei yopw and 10 A
Kot T Hetixy gaopo'c(l) uéypL vo méoel mavew otnv gvbeia &, TN Aéue yovia

mov cynuatiéel n € ue tov alova X'X. Av n gvbeia & givar mapaAAnin mpog
Tov d&ova X'X M ovumintel pe avtdv, T0Te Aépe O0TL 1 gvbeia ¢ oynuotilet pe
tov a€ova X'X yovia w=0". Xe ka0e nepintoon yia 1 yovio  oydel
0 <w<180.

Q¢ ovvteresTi] 01e00VVENG | ©¢C KMo pag gvbeiog € opilovpe TNV gpa-
nTopévn NG Yyoviag @ mov oynuatifel n & pe tov aEova X'X. O cvvieleothg
dtevBuvong piog evbeiog & cvpPoiriletar cuvnbog pe A M ankd pe 4. Eivan
Qavepd OTL 0 GLVTEAEGTNG dlevBvvonc g gvbeiag & eival BeTikdC, av N Yo-
vio o elvar oégia, apvnTikog, av N yovio o gival aupfieio kot undév, av n
yovia @ gival undév. Tty nepintwon mov 1 yovio o givot ion pe 907, dnra-
M o6tav 1 evbeia ¢ givar kaBetn otov dEova XX, dev opilovue cLVTEAESTN
d1evbovvong yia Ty €.

I'pagixy wapadoracny s cvvdptnons T (X)=ax+

Ag Bewpnoovpe ™) cvvaptnon f(X)=0,5%+ 1. Onwg TpokTiKd S10TI6TOCA-
ue oto I'vpvdoto, n ypaeikn tapdotacn g f eivar evbeia ypapun pe e€icw-
on y=0,5%+ 1 (Zyqua).

@ Q¢ BeTikn POPA TEPIGTPOPTS EVVOOVLLE TN POPA KOTA TNV Onoia TPEMEL VO TEPLOTPAPEL
o NuEovag OX v va cvpméoet pe tov nuiagova Oy, aeod mponyovpévmg dtaypayet
yovia 9¢.
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B(0,1)

w

~A(-2,0) 0(0,0)

ay

H gvbeia avty:

v’ Téuver tov GEova X'X oto onueio A(-2,0), agod yoo y=0 Bpickovpue
X=-2, ko1 tov a&ova. Y'Yy oto onpeio B(0,1), apov yia x=0 Bpickov-
pe y=1 kot

v Eyel xAion:

:@2120,5

(0A) 2

Hapatnpodpe, dnradn, 6tL | kAion 4 g evbeiog y=0,5x+ 1 eivar ion pe 10

A=e¢epw

GUVTEAEGTN TOV X.
levikd, 6mwc Ba amodei&ovpe otnv B” Avkeiov, n ypapikn mopdotacn g
ovvdptnong f(X)=ax+ S eivor pio gvbeia, pe eicoon y=oax+ £, n onoia
téuvel tov aéova tov Yy oto onpeio B(0,B) kot éxel khion A=« . Eivol gove-
po otL

e ava>0,11te 0<w<90

e ov a<0,1t6te 90 <w <180

e qava=0,1t0te 0=0.
v nepintwon wov givar a =0, n cvvaptnon waipvel v popen f(X)= 4
Kot Aéyetol oTa@epn ocvvapTnor, O10TL 1 TUN g eivar 1 0o Yo KAOe
xeR.
Ag Bswpnoovpe Tdpa 300 Toyaia onpeion A(X,Y,) xat B(X,,Y,) g gvbsiag
y=axX+pf.

y!\

A(x1y1) K(x2,y1)

S
=Y
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Tote Ba oyvet:
yy=oX+f ka Y,=0aX,+p,
omoTe Ba Eyovpe:
Yo = Yy = (axX, + ) = (ax, + ) = a(X,— X,) .

Enmopévoc Ba ivat:

Y= W

X=X

To mapdaderypa, n gvbeio mov diépyetarl and ta onueia A(-1,3) kar B(3,6)
6-3
3-(-1

GEova X'X yovia o pe epw = 0,75, ondte Oa eivar o = 36,87 .

€xel KMon o=

=0,75. Enopévog, n evbeio avtny oynuatifel pe tov

H oovaptnon f(X)=ax
Av =0, t6te n f maipver m popoen f(X)=ax, ondte n ypaeikn tng Topd-
otaon givon  gvbeia y=aX Kkal tepvael and v apyf tTov a&évav. E1dwko-
TEPQL:

v T a=1 &ovue v evbeia y=X. INa A
™m yovie o, mov oynuatifelt n evbeia
avty pe  Ttov  d&ova XX, 1oyvel y=-x y=x
epw=0=1, nladn o =45 . Etopévog

)
~
tad 4

n evbelo y=X egivar n dyotdpog TV

yoviov XOy kot X' Oy tov a&dvov .

v Tw a=-1 §ovpe v evbeia y=—X.
Mo ™ yovia o, mov oynuatifel n evbeia avt pe tov dEova XX, 1oyvel
epw =0 =—1, nhodq »=135. Enopévog n gvbeio y=—X eivar n d1-

Y0TOUOG TV Yovidv YOX katr YOX tov a&ovov.

2yetikés Oéoeis ovo evbeimv

Ac Beopnoovpe dVo evbeieg &1 wor & pe eflomoelg y=a X+, kot

y=oa,X+ B, avtiotoiymg kot ag vrodiécovpe 0Tt ot gvbeieg avtég oynuoati-

Covv pe tov agova X'X yovieg w; kal w, oaviiotoiymg.

o Av a,=a0a,, 10TE £pw, =9, , ONOTE ©, =, Kol Gpa ot gvbeieg &1 KL &
elvan mapdaidinieg 1 ovpnintovv. Eidikotepa :
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ZOLO®VA LLE TA TOPOTAVED GUUTEPAGC LOTOL:

vV Av a =a,xar B # f,, 10t ot gubeieg givon mapdiinies (Zy. a’),

eV

v Av o, =a, ko1 ;= f,, 101€ 01 gubeieg TavtiCovrat.

Av o, # a,, 101 €pw, #epw,, OMOTE  # 0, KoL Apo. oL VOeieg &1 KaL &

téuvovtat. (Zy. B7)

&2
o 2

}l
&g

[2F] (8,

P (5]
~ x — g
B2 2
o

2ynuo o’

Ot gvBeieg Tng popoeng y=ax+1, pe
aeR, 6nwg sivar ylo mapdderypo ot
gvbeieg: y=X+1, y=—-Xx+1,
y=2x+1 ktA., iépyovtal OAeg amd
to 410 onpeio, To onueio 1 tov d&o-
va y'y

Ievikd, ov evbeieg g popoNg
y=o0X+f, 6mov f otabepd kol a
HETAPANTO O1€pyovTal OAeg amd TO

onueio ftov d&ova y'y.

Ot evBeieg g popoeng y=2x+p4,
peR, 6mmg eivar ylo Tapadetypa ot
gvbeiec: y=2X, y=2x-1,
y=2X+3 «KTA., givolr mapdAiinieg
peTa&hd Tovg, apov £xovv OAeg KAion
a=2

levikd, ot evbeiec g pHOPONG
y=aX+ f, 6mov a otobepd ko f

HETAPANTO, eivar Oleg mapdAinieg
peTa&y TovG.

x
o B’
Ay |
4 | B >
o] | x
y

==
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H ovvdptnon f(X)=|X|

ZOUQOVA LE TOV OPIGUO TNG OTOAVTNG TIUNG EXOVLE:

ORR

Enopévoc n ypaoikn mapdotocn g

-X, ov X<0
X, av x>0

cwvapmong f(X)=|X amotereirar omé

T1g 000 Nevbeiec:

y=x, x>0

v y=-X pe x<0 kat X'
v y=X, pex=0

OV OYOTOHOVV TI YOVIEC X'éy Kol

xOy avtiotoiymc.

=y

E®PAPMOI'H

X710 Owrhavo oyfqpo divetor n YpaQIK ma-

paotocn puog ocvvaptnong f mov eivan

opiopévn o€ 610 to R.

i) Na ppeite v &licoon ™ gvbsiog
mov owEpyeTal omd ta onpeia 4 kv B
KOl 6T ovvEYELln va oeiEeTe OTL N €V-
Ocio avt diépyeTtar kKo amd TO ON-
peio I

ii) No Adoete ypo@kd TNV avicoon
f(x)>-0,5-x+1.

AYXH
i) H evbeio AB éye1 e€icwon g popeng
y=o0X+f Kal eneldn dépyeTol and T
onpeia A(2,0) xar B(0,1) 6a woyvet:
O=a-2+f ot 1=a-0+p, I
omdte Ba Exovpe:
a=-0,5 xau =1

y=0,5x+1

Apa n e&icoon g AB gival -2
y=-0,5x+1.

o va dei&ovpe T@pa 6t 10 onueio I
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i)

avinkel otnv evbeia AB, apkei va deiovpe 6TL T0 Lebyog (—2,2) TOV GLVTE-
Toypévov Tov gmoindevel v e&icmon avtng, dnAadn apkei vo dgiovpe 6Tl
2=-0,5(-2+ 1, mov woydeL

Ot Moeglg g aviocwong f(X) >-0,5-X+1 egivar ot teTunuéveg TOV onpeiov
¢ ypaikng mapdotacng e f mov Bpickoviar méve and v evbeio pe e&i-
coon y=-0,5x+1, dniadn tédve and v evbeio AB. Enopévag, n avicmoon

avth aknbedet yo X e (—2,0)u( 24+0).

AXKHXYEIY

A

OMAAAY

1.

Na Bpeite ) yovia mov oynuatilet pe tov dEova X'Xn gvbeia:
i) y=x+2 i) y=+/3x-1

i) y=-x+1 iv) y=—/3x+2

Na Bpeite tnv kAon tng gvbeiag mov diépyetarl and Ta onpeio:
i) AJ2) xa B(2,3) i) A(1,2) ka1 B(2,1)

i) A2,1) xou B(-1,1) iv) A@3) ko B(2,1).

Noa Bpeite v e€icoon g gvbeiag 1 omoia:

i) ‘Exeitxiion a=-1 kot téuvel tov aEova y'y oto onueio B(0,2).

i) ZynpotiCer pe tov déova X'X yovio o =45 kot tépvel tov d&ova
y'y oto onpeio B(0,1).

iii) Eivol mopdAinin pe v gvbeia y=2x—3 kai di€pyetal and t0 o1n-
ueio AL,1).
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8.

Na Bpeite tnv e&icmon g evbeiog mov diépyetot and ta onpeia:
i) AQ2) xa B(2,3) i) A(1,2) ka1 B(2,1)
i) A2,1) ko B(-1,1) iv) A@3) xor B(2,1).

No anodeiete 611 1 e§icwon g gvbeiag Tov TaploTdvel ) oyéon peta&d
g Oeppokpoociog C oe Pabpovg Celsius kol tng Oeppokpociog F o fobd-
povg Fahrenheiteivol n

5
C=—(F-32
o )

I'vopifovpe 611 10 vepd maydver e 0°C | 32F ko Ppdler o 100°C 7
212F.
Yrapyet Oeppokpacio mov vo ekepaleTal Kot 6Tig 800 KAIHAKES e TOV 1510
aplOpo;

No TopacTGETE YPAPIKA TN GLUVAPTNON:
—X+2, av x<0
f(x)=12, av 0<x<1
X+1, av1<x

210 durAovd oyxynuo divoviar m ypaelkn
napdotoon poag ovvaptnong f mov eivan
opiopévn o€ O6ko 10 R ko m evbeia
y=X.

Noa AceTE YpOoQIKa:

i) Tigeloboelg:

f(xX)=1 xouu f(X)=x.
i) T avicdoes:
f(x)<1 kot f(x)>x.

i) 1o 1610 6VOTNHA GLVTETAYUEVOV VO XOPAEETE TIC YPAPIKEG TAPUCTA-
GELG TV CLVAPTNOEMV

f()=[¥ xar g(x)=1
Kat pe ) Pondeta avtdv vo AMHGETE TIC AVICADOELS:
|X| <1 «m |X| >1

i) No emPePoardoete adyefpikd TG anavVINGEG GOG GTO TPONYOVUEVO
EPDOTNLLOL.
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B OMAAAY

1. H molvyovikhy ypoupy ABTAE tov Topokdto® oYRUOToc eivol 1 Ypo@ikn
napdotaon plog cvvaptnong f mov eivatl opropévn oto didotnpo [—6,5] .

A

A I A

I~ TN

-6 \3/01 \s";

i) Na Bpeite v Tiun ¢ cvvaptnong f oe kdbe aképaro xe[-6,5].

ii) Na Moete 11c €lodoelc:
f(x)=0, T(x)=-1 ko1 f(x)=1
iil) Na Bpeite v e€icwon g gvbeiog BA kat otn cvvéyela va Adoete
YPOPIKA TNV avicwon
f(x)<0,5 x.

2. Mo potewvi oktive kiveitar katd ufkog g svdeiog y=1-X Kot avokAd-

tot otov agova X'X. Na ypawyete v e&icoon ¢ gvbeiag Katd URKog e
omolag Kwveltatl 1 ovOKADLEVT aKTiva.

3. Ze¢ o de&apevr vrdpyovv 600 Aitpa Beviivng. ‘Eva Butiopdpo mov mepié-
xet 2000 Aitpa Beviivne apyilel va yepiler 1n deEapevn. Av n mapoyn Tov
Butoeopov givar 100 Aitpa 10 Aentd kat 1 de&apevn yopdet 6AN ™ Pevii-
v 10V BuTiodpov:

i) Na Bpeite T ovvaptioeglg mov ekepalovv, cuvaptioel Tov xpdvov t,
mv mocotnta ¢ Peviivng:
o) 670 PuTIOEOPO Kat B) otn de&apevn.

i) No napacTioeTe YPAPIKAE TIC TAPATAVEO GVVAPTHGELS Kot va Bpeite tn
XPOVIKN oTiyun Katd v omoia to Putiopdpo Kat n de&apevh €xovv
mv 10t rosotnTO PeViivng.

4. Zto Simhavo oyfua to onueio M drayphget 1o 4
gvBuypappo tuqpa 4B amnd 10 A mpog to B.
YvpPorilovpe pe X 1o unkog Mg dtadpoun r
pnporilovp m HKOG NG p m)g 4| \ E=9)
AM 1ov onueiov M kot pe f(X) 10 gupadov 2
A
Tov Tpryddvov M I'A. Na Bpeite to medio opt- Ax M B

opol Kot Tov TOmo g ovvaptnong E=f(x)

KOl GT1 GLVEYELN VO TNV TOPUGTICETE YPUPIKA.
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5. Avo kepua K, kar K,, dyovg 20cm to kabéva, Gpyioav va kaiyovtat tnv
1010 ¥POVIKN GTIYUN KOl TO TPpdTO Kepl KAnke oe 3 dpeg, evd 10 6eHTEPO
kdnke oe 4 opeg. Ta vyn tov kepuwv K, kor K,, cvvaptioet Tov ypoévov

t, katd 10 Ypovikd didoTnua mov Kabéva and avtd Karydtov, TAPLeTAvo-
vtot pe to evvypappa tpipate K kot K, tov mopokdte oynpotog.

\i(oe cm)

o 3 4 Ioe n’)pa‘:,:)

i) Na Bpeite Tig ovvaptioeig h=h(t) xar h=h,(t) mov exkppalovv, cv-
vaptnoeL Tov xpovov t, ta vyn tov keprov K, kar K, avristoiymc.
i) Na Bpeite note 1o kept K, giye dimhdoio Oyog amd to kept K, .

iil) No Moete 10 1810 TpOPANUE KAl GTN YEVIKY TEPITTOGN MOV TO APYIKO
Vyog TtV keplov ftav ico pe o. Tt mapatnpeits;




4.4 KATAKOPY®PH — OPIZONTIA METATOIIIXH
KAMIOYAHXY

Karaxopvopny Meraromon Kounving
) Ag feoprcovpe ™ cvvapmon f(x)=|x+1. Enedn

f(x):{_XJrl’ av X< 0

X+1, av x>0’

N YPOQKN TOPACTACT TNG OL- YA
vapmong f(x)=[x+1, Ba a-
moteleitat amd TIc Nevdeisg "'=|»" |+1
v y=-x+1, ue x<0 kat

v y=x+1, e x>0, 1 f
oL €yovv apyn To onueio 1
Tov d&ova Y'Yy kot gival mo-

y=|x

=Y

x' o 1
plAANAEG pE TIC O1YOTOUOVC

TOV YOVIOV X'éy Ko xéy
amd T omoieg, OM®G €ival YVOGOTO, ATOTEAEITAL 1 YPOPIKN TOPAGTOCT TNG
o(x)=|¥ (Exfina)
Enopévog, av petatonicovpe t ypaeikn mtopdotacn g ¢(X)=|X| KOTOKO-
pl)(pa(l) Kol TPog To Thve kotd 1 povada, tote avt Ba cvpmécel pe T ypa-
@1k mopdotacn g f (X) =|X| +1. Avto, GAL®GCTE, NTOV AVOUEVOUEVO, APOV
LoyVEL

f(X)=p(x)+1, ywoKkabe xeR,
oL onuoivel 6Tt Yo kGbe XxeR 10 f (X) etval kotd 1 povada peyarvtepo
00 ¢(X).

Tevika:

H ypaeikn mapdotacn tg cvvaptnong f, pe:
f(x)=¢(x)+c, 6movc>0,

TPOKVTTEL OO L0 KATAKOPLPN UETOTOTION TNG YPOUPIKNG TAPACTOOTG
NG @ KATA C LoVAdEG mMPOG T TAV® (Zynua o)

@ Anhadn TapdAAnia pe tov agova y'y.
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y=o(x)+e

B) Ag bcwpicovpe T cvvdpnon f(x)=|X-1. Enedn
-x-1 0
f(x):{ X-1, av X< |
X-1, ov x>0

N YPOPIK mopdotocn NG oy
f(x)=|x-1, 6a anotereitar y=lx|

amo T1g nuievdeisg 1 1
v y=-x-1, ne x<0 kot

v y=x-1, ue x>0, !
mov £yovv apynf to onueio —1 "=|x|'\7 1
tov a&ova Y'y xai givol mo- N,

pGAANAESG e TIC OLYOTONOLG

=Y

TOV YOVIOV X'éy Ko Xéy
amo TIG OMOiEC AMOTEAEITAL 1] YPOPIKT TAPACTACT) TNG go(x) = |X| Eynpa)
Enopévog, av petatonicovpe t ypaeikn mtopdotacn g ¢(X)=|X| KOTOKO-
pLOO Kol TPOG T KAT® Katd 1 povada, t6te avtn Ba counécel pe ™ ypaei-
1 mapéotaon g f(X)=[¥-1. Avté, 6Alwote, Hrav avapevouevo, apob
LoyVeL

f (X)=¢(X)—1 , Y kafe XeR,
ov onuaivel 6Tt yo ke XeR to f(X) elvan xatd 1 povada pkpotepo
o0 ¢(X).
Teviké:

H ypaeikn mapdotacn tg cvvaptnong f , pe:

f (x)=¢(x)-c, 6mov ¢>0,
TPOKVTTEL OO U0 KATAKOPLPN UETOTOTION TNG YPOUPIKNG TAPACTOOTG
™G ¢ KOTA C Lovades Tpog Ta KAT® (Zynua )
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y=9(x)

Zynua B’

Opi{ovria Metatonion Kounving

0) Ag Bewpnoovpe ) cvvaptnon f —|X ZI] Ene1dn
-X+1, av x<1
f (X) = [
X-=1, av x=1
N YPOQIKY TopAcTACT 1TNG Ay
f(X)=|x-1, 6a omoteheitar p f
omod TG nuievbeieg y= x‘
v y=-x+1, pe x<1 ko 1 1 y=|x-1|
v y=x-1 pex=>1,
ov €yovv apyn to onueio 1 >
Tov G&ova X'X Kot gival ma- 0 1 X
pAAANAEG pE TG OLYOTOMOVG
TOV YOVIOV X'éy Kol Xéy
omo6 TG omoieg amotereitan ) Ypagikn wapdotaon g o(X) =[x (Sxnua).
Enopévog, av petatomicovpe TN ypaeikn mopdoTtacn g go —|X| op1o-
vira? kot mpog ta defid kotd 1 povada, TTe avTh B0 GLUTECEL e T YPAPL-
KN TOPAGTACT TNG f —|X ZI] Av10, AAL®GTE, NTOV AVAUEVOUEVO, QPOD
[l il
f(X)z (X—l) v kabe XeR,
mov onuoaivel 6TL N TIUN ™G f |X ]] otn 0éom X glvor 1dwo pe v TIun

™mg go —|X| otn Béon x—-1 (anpa)

Tevika:

@ Aniadn TapdAAnia pe tov a&ova X'X.
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H ypaeikn mapdotaocn g ovvaptnong f ue:

f(x)=¢p(x-c), 6mov ¢>0,
TPOKVTLTEL Amd o oplLovTIo LETATOTION TNG YPAPIKNG TAPACTACNS TG
¢ Kot C povadec mpog Ta de&ra (Zynuo v’)

Hpéypatt- enedn f(Xx)=p(x—c), n npq mg f o Oéon x eivar idra pe
NV T ™G @ otn Béon X—C, mov PpiokeTal C HOVADSEC OPLOTEPOTEPD TNG
0éong X. Apa, n ypaeikh tapdotacn g f Oa Ppioketarl ¢ povadeg 6e&iote-
PO TNG YPaQIKkNG Taphotacns e ¢ (Exiua y’).

=Y

B) Ag Bewpricovpe T cuvéptnon f(x)=|x+1. Enedn
—X-1, av x<-1
f(x)= :
X+1, ovx>-1
N YpoQlkn mapdotocn TNG
VA
f(X)=|x+1, 6o amotereitar
amd Tig nuievdeieg 7 y=‘x‘
v y=-x-1, pe x<-1 ko
v y=x+1 pex=-1, y=lrt1| 7
oL £€yovv apyn To onueio —1
tov GEova X'X Kot gival ma- -1 0 1

=Y

pAAANAEG HE TIG O1YOTOUOVG

TOV YOVIOV X'éy Kol Xéy
amd TIG 0moisg amoteleitan n Ypapiky Tapdotacn e ¢(X)= |x| (Eynua).
Enopévoe, av petatonicovpe ™ ypaeikn mopicTacn Tng ¢(X)=|X| op1Lo-

VTI0L KOl TPOG TO aplotepd Katd 1 povada, tote avtn 0o cupmécetl pe tn ypo-
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pueh Tapéotaon e f(X)=|x+1. Avté, GAwote, HTav avapevouevo, apob
1oYVEL

f (X) = go(x+1) , Yo kdbe xeR,
wov onpoiver 6tt 1 Tipn g f (X) =|X+Jl otn 0éom X givor 1dwa pe v TN
mg ¢(X)=|X o Oéon x+1.

Tevika:

H ypaeikn mapdotaocn g cvvaptnong f , ue:
f (X)=¢(x+c), omov ¢>0,

TPOKVTLTEL AmO o optLovTIo LETATOTION TNG YPAPIKNG TAPACTACNG TG
¢ KAt C LoVAdEC mMPOG T APLGTEPH (Zynua 67)

Hpéypatt- enedn f(x)=p(x+c), 1 mpq mg f o Béon X eivar 3o pe
Vv T ™S @ ot Béon X+C, mov Ppioketal C povadeg de&lotepa g OE-
ong X. Apa, n ypagikn ntapdotaon e f Oa Ppioketar ¢ povadeg apiotepo-
TEPOL TNG YPAPIKNG TaphoTacns TG ¢ (Zxfpa).

a2y

E®PAPMOI'H

Na nepactadei ypagikd n covaprnon f(x)=|x +3+2.

AYEH

Apyikd yopaccoovpe TV y=|x+3|, oV OMMC €ldAE TPOKVTTEL ATO LI OpPL-
CovTio LETATOTION TG y=|x| Kotd 3 povadec mPog T aploTEPd. XTN GLVE-

Yew yopdocovpe TV y=|x+q + 2,mov O0T®¢ €100E TPOKVTTEL OO L0, KO-
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TOKOPLOTN LETATOMION TNG YPAPIKNG TAPASTAONSG TNG y:|x+3| Koté 2 pova-
d&C TPOG TO TAV®.
Enmopévoc, n ypagikn mopd-
GTACT NG

f(x)=|x+3+2
wpokOTTEL amd dVO Sladoyl-
KEG UETATOTMIGELS TNG GLVAP-
™mong y:|x|, pog optlovTiog
Koté 3 povadeg mpog T apt-
OTEPA KO HOG KOTAKOPLONG 2
KoTé 2 HoVAdEC TPOG TO TAV®D
(Zxfna).

y=xt3 ‘+2

“w
S
Ly
“y

2HMEIQXH.:
Me avdroyo tpOTO, SOVAEVOVLE Y10 VO TUPOCTHCOVUE YPAPIKA TI CVVAPTY-
GE1G TNG HOPPNG:

f(X)=p(x£tc)td, ue ¢,d>0
AnAodn, a&lomotovpe t6G0 TNV 0p1LoVTIo. 0G0 KOl TNV KATAKOPLPT LETUTO-
oM KOUTOANG.

AXKHXYEIY
A OMAAAY
1. X210 1310 GVOTNUA CLVIETAYUEVOV VO TOPOCTNCETE YPOPIKA TIC CUVAPTN-
OELC!

o(X)=[¥, f(x)=|+2 xou g(x)=[x-2

2. Opoing yia 11 GLVAPTNOELG:
e(X)=|x, h(x)=|x+2 «xa a(x)=|x-2|

3. Opoimng ylo TIg GLVOPTHOELS:
o(x)=|x, F(X)=|x+2+1 ot G(x)=|x-2-1.
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210 TOPOKAT®O oYNUO SIVETOL M YPOPIK) TAPAGTAGT HLOG GUVAPTNGNG @
oV amoteleital and TV dyyotépo NG 0evTEPNG Yoviag TV afdvov kot
amd 1o NuUIKOKA0 Tov avikel oto 1° TetapTnuoplo Kat £xel S1AUETPO TOL
opifovv ta onueia O(0,0) kar A(2,0).

PA

&

210 {010 CUOTNUO GLVTETAYUEVOV VO TOPOUCTHOETE YPUPLKA TIG CLVAPTN-
OELC!

1) f()=p(X)+2 xar g(x) =e(x)—2
i) h(x)=p(x+3) xor g(x)=p(x—3)
i) F(X) = @(x+3)+ 2 ko G(X) = p(x—3)— 2

Aivetar n ovvapmon ¢(X) = 2x> —1. Na Bpeite Tov OO0 TG GLVAPTHONG
f g omoiog M ypaeikn mapdotacn npokdTEL and 300 dadoyikég peTa-

TOTIOELS TNG YPOPLKNG TAPASTACNS TNG ¢!

i) xatd 2 povadeg mpog to Seid kot katd 1 povada mpog Ta Thve.

i) xatd 3 povadeg mpog to Se&1d kot KaTd 2 LovAdES TPOg TA KATW.

i) xatd 2 povadeg mpog ta apiotepd kot kotd 1 povadeg mpog ta mdve.

IV) xatd 3 povadeg mpog to aploTePE Kol Koth 2 HovAdeg TPog Ta KAT®.




4.5 MONOTONIA-AKPOTATA-XYMMETPIEX
2YNAPTHXHXY

Movotovia covaptnong

2T0 TOPOKAT® OYNHO OlvVETOL 1 YPOPIKY TOPAGTACT TNG OCLVAPTNONG
T= f(t) mov ek@palel n Bepuokpacia 7' €vdg TOMOV GLVOPTIGEL TOL YPO-

vou t KoTd TO YPOVIKO SACTNUA ATO TO LEGAVLYTO ULOG UEPAS (t = O) pé-
XPLTOL HEGGVLYTO TNG EMOPEVNG pépag (t=24).

A T(OC)
117

=)

.

0 4 16 24 t(h)

0) [Mapatnpodue 4t 6GTO SLAGTHUA [4,16] N YPOQIKN Topdotoaon tng Oeppo-

Kpooiog avépyETaL.

T(°C)
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Av1d onuaivel 6Tl 6TO SLACTHHA OVTO, UE TNV TAPOJO TOV ¥pOVOL, 1 Beppo-
kpaoio ovEavetal, dNhadh yio onowdnmote t, t, €[4,16 pe t, <t, woyoet:

f(t)<f(ty)
T'o 1o Adyo avtd Aéue 6t ovvaptnon T = f (t) givarl yvnoilog avéovoa 610

Siaotnua [4,16]. Tevikd:
OPIZMOX

Mo cvvaptnon f Aéyetar yvneiog avéovea ce éva didotnuo A Tov nediov
0plopov NG, OTAV Y0 OTOONTOTE X, X, €A pe X < X, oxVeL

F(x)<f(x)

To va dnhdoovpe 611 N cuvaptnon f eival yvnoing avéovca oto didotnua
A ypaoovpe f A .
Ia wopdderypa, n ovvaptnon f (X) =2x—- 3 givar yvnoing avéovoa oto R.
Hpdypoti- éotm X, X, € R, pe X, < X,. Tote £xovpe:
X < X, = 2X, < 2X,

=2X -3< X,- 3

= f(x)<f(x)
levka:

H cvvaptnon f (X) =aX+ f, pe a>0 givan yvnoiog avéovea o1o R.

B) Zto 1310 oyfApa, Tapatnpodue emmAiov o1t 6to drdotnua [16,24 1 ypa-

QKN mapdactaon g Beppokpaciog KoTEpyYETOL.

A T(OC)

fit)
f (t:)

0 4 15 1 t, | 24 1)
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Av1d onuaivel 6Tl 6TO SLACTHHA OVTO, UE TNV TAPOJO TOV ¥pOVOL, 1 Beppo-
kpaoio pedveral, Miadh yio onowdnmote t,t, €[16,24 pe t, <t,woxdeu

f(t)>f(ty)

Mo to Adyo avtd Aépe 6TL N cvvaptnon T = f(t) glvar yvnoiog ¢bivovca
ot0 Shotnpa [16,24. Tevikd:
OPIZMOX
Mo ovvaptnon f Aéyetor yvnoimg @Oivovoa oe éva didotnuoa A tov me-
diov oplopov NG, OTAV Y10 OTOLUONTTOTE X, X, €A ne X < X, loyveL

f(x)>f(x)
To va dniocovue 611 1 ovvaptnon f eivar yvnoing ebivovsa oto didotnua
A ypagooue f YA

Mo moapdderypa, n cuvapinon f(X)=—2X+5 givar yvnoiog ¢bivovca oto

R . Ipaypatt éotm X,X, € R, pe X, < X,. Tote £yovpe:

X < X, = —2%, > —2X,
= -2X+5>-2%,+5
= f(x)>f(x)
Teviké:
H ovvaptnon f(x)=ax+ g, pe a<0 givar yvoiog Bivovsa 6to R.

Mo cuvaptnon mov givar gite yvnoiong avéovoa eite yvnoing edivovca og
éva dtdotnpa A Aéyetal yvinoeimg povétovn oto A.

Eiayiocto ka1 Méyioto covdpTnons
Ag Bewpnoovpe kol TAAL T YpOEIKN TopdoTtacn e cuvaptnong T = f (t) .

A T( oC)
11

)
) S
)
L]
=
=~
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ITapatnpodue otL:
a) Tn ypovikn otiypun t, =4 n Beppoxpacio Tov TOTOL TaipveEL TNV EAAYIOTN

TN g, mov givoun f (4) = 3 Babuoi KeAoiov. Anradn ioyvet:
f(t)>f(4)=3, yw«abe te[0,24

T'o 1o A0y0 avtd Aépe o111 ovvapmnon T = f(t) mapovoidlet oto t=4 -

Mayoto, to f(4)=3. Fevikd:

OPIZMOX

Mo svvaptnon f, pe medio opiopod va ovvoro A, Aéue 6T1 Tapovotalet
0710 X, €A (0olikd) ghdyroTo OTOV:

f(x)>f(x), yaxdbe xeA

To X, €A Aéyeton B£om ehayiotov, eved 1o f (X)) oMko ghdyioTo 1 amidg

ghay1oTo g cuvaptnong f kat to cupPoriCovpe pe min f (x).
To tapdderypo, ag Ocwpioovpe t cvvaptnon f(x)=3x" +1. Enedn

x>0, v kb Xe R,
fa eivan
3x*>0, v k4Be XeR,
omoTE Ba Eyovpe
3X*+1>1, yia k4fs XeR.
Emopévag:
f (X)Z f (O), v kaBe Xe R

Apa, n f tapovoidlel erdyioto 610 %, =0, 10 f(0)=1

B) Tn gxpovikn otiypy t, =16 n Beppokpacio Tov to6mOL MAipVEL TN HEYIGTN
T g, mov eivar n T(16) = 11 Babpoi Kedoiov. Ankadh woybet:

f(t)< f(16)=11, ywakabe te[0,24]
I'o 10 A0yo avtd Aépe 6Tt n ovvaptnon T = f(t) mapovoialer oto t=16
puéyoto, 1o f(16)=11. Tevika:
OPIZMOX

Mo cvvéaptnon f, pe medio opiopod £ve cvvoro A, Aéue 0TI mopovotalet
670 X, €A (olkd) péyreTo dtav

f(x)<f(x), roaxabe xeA
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To X, €A Aéyetar O£on peyioTov, evd 1o f (X)) 0Mkéd péyreTo N ankdg pé-
yieto g f Kot to cvpPorifovpe pe max f (x).

To tapdderypo, ag Ocwpioovpe t cvvaptnon f(x)=-3x" +1. Eneidq

x*>0, ywkdfe xeR,
Ba givan
-3x*<0, v kdBe XeR,
omoTe Ba Eyovpe
-3x* +1< 1, ya k60e xeR.
Emopévag:
f (X) <f (O) , Y kafe xeR

Apa, n f tapoverdler péyioto oto X, =0, 10 f(0)=1.

To (0Akd) péyioto katl 1o (0AKG) EAAYIGTO (g cVVAPTNONG AEYoVTal OMKA
OKPOTATA QLVTNG.

2X0A1I0:

Mo cuvaptnomn evoéyxetor va £xel Kat uéyloto Kot erdyioto (Xyx. o) 1 nuovo
elayoto (Zx. B) N novo péyroto (Zy. v') f va unv £xer obte péyloto ovte
eldyroto (Zy. 87).

y A

7 )

o =

1 x

2ynuo o Zynuo f

yA YA

1 yx) yix)

o 1 3 o\ 1 x
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Aptio covaption
0) Xto Simhavo oyfua divetal 1 ypaQikn Tapd- y
otoon C, pog ovvaptmong f mov éxer medio

optopod 6Lo 1o R. ITapatnpovue 6tin C; £xet

a&ova ovppetpioag tov déova Y'Yy, ool TO

ocoppeTpucd kabe onueiov g C; g mpog tov

d&ova y'y avnketotnyv C; .
Enedn, 6pmg, to cvppetpikd tov toyaiov onueiov M(X,y) g C, og mpog
tov G€ova Y'Y eivarl to onueio M'(—X,y) kat enedn ta onueioc M(X,y) xat
M'(=x,y) avijkovv omv C;, Oa oyder y=f(x) kar y= f(-x), onote Oa
€yovpue:
F(=x)=1(x)
H ovvaptnon f pue v nopandvo 1616tta Adue Aéyetar aprua. I'evikd:
OPIZMOZ:
Mo cvvapnon f, ue medio opiopod éva chvoro A, Oa Aéystar aptia, 6tav
v KaBe Xe A 1oyvet:
-xeA ko f(-x)=f(x)

H ypaeikn mapdotaon pog aptias cvuvaptnong £xet d&ova coppeTpiag tov

agova y'y

o mapddetypa, n cvovaptnon f (X) =2x" —x* +1 eivar Gptia Guvaptnon,

oV €yel medio opiopov 6Ao to R kat yio kabe Xe R 1oydet:
f(=x)=2(=x)" = (-x)* +1= ¢ = X2+ 1= f ()

ZOVENMC, M YPOAPLIKN TNG Tapdotact £xel dova cvppeTpiog tov agova y'y.

Ilepirty cvvaptyony y C;

B) 10 duthavd oynqua divetor  Ypopikn mopd- Y S—
otaon C; pog ocvvaptmong f mov éxer medio

oplopov 6Ao 1o R.

Mapotnpodpe 6t1 M C; xel KEVIPO cuupeTpiog ft=)

mv apyf Tov a&dvov, apod T0 GUUUETPLK Ké- ./
0¢ onueiov g C; o¢ mpog v apyn TV ago-

vov aviket oty C; .
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Emeidn, opmg, to cvppetpikd tov toyaiov onueiov M(X,y) g C, og mpog
mv apyn tov agdévov eivar to onueio M'(=x,—y) kol emedn to onueio
M(xy) kot M'(=x,-y) avikovv omv C;, Ba oyoer y=f(x) xm
—y=f(-X), onote Ba £govpe:
f(—x)=—f(x)

H ovvaptnon f ue mv mopandve 1616tta Aéyeton meprrt). ['evikd:
OPIZMOZ:

Mo ovvaptnon f, pue medio opiopod éva cdvoro A, Ba Aéyeton meprrTy,

oTav Yo Kafe X € A toydst:
-xeA «xor f (—X)=—f (X)

H ypooikn mapdotacn pac TEPLTTNG SLVAPTNONG £XEL KEVTPO GUUNETPIOS
v apyf T@v a&ovov.
To mopdderypa, n covaptnon f (X) =2x° — X &ival meplTTi GLVAPTNHOY, d16-

Tt éxel medio oplopov 640 10 R kot yio k6Be Xe R oyvet:

f(—x)= 2(—x)3 —(-x)=-2+x=—f(x)
YOVENMG, N YPAPIKN TNG TAPACTACN £XEL KEVIPO CULUUETPIAC TNV apyn T®OV
a&ovav.

2HMEIQXH.:

O 6pog “apTia” TPOEKVLYE OPYLKA ATO TO YEYOVOS OTL Ol GUVAPTHCELS Y = X,
y=x* y=x°® kth., mov €povv dptio ekbETn, Exovv GEova GuppeTpiog TOV
agova Y'Yy, gival dnradn dptieg GVVOPTAGCELS, EVD 0 0pog “mepltth” TPoEP-
YETAL OO TO YEYOVOC OTL 01 GLVOPTAGE Y=X, Y=X, Y=X KTA., TOV £-
YOLV TEPLTTO €KBETN, ExOoVV KEVTPO GULUUETPIOG TNV apyn TV advev, gival
ONAadN TEPLTTEG GLVOPTNOELG.

E®PAPMOI'H

2TO0 TOPUKAT® oYU 0ivovTol 0pLopéve TUNRATE TNG YPOPLKNS TOPa-
6TAGNG NOg apTIeg ovvaptnong f mov &yel medio opiopod To draoTNN
[-6,6].

o) No yopayfodv Kol Ta VAOAOITA TUNHATE TS YPUPIKIG TOPAGTUONG
™m¢ evvaptnong T .
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o) Na Bpe0odv ta Swastinota 6to omoia 1 cuvaptnen f :
i) egival yvneiong avéovoa,
i) eivaryvneiong ¢bivovsa
i) gival ctadepn).
B) Na BpeOsei n péyrotn ko n ehdytety Tipfq s f , kaOdg eniong o1 04-
GELS TOV UKPOTATMOV GVTAV.

yA

=Y

AYXH

Ene1dn n ovvaptnon f eivor aptia, 1 ypaeikn g napdotaocn o £xel aEova
ovppetpiog Tov dEova y'y. Emopévmg, av mapovpe 10 GUPUETPIKA O TPOG
tov GEova Y'Y 1oV d0béviev Tunudtov Tng ypaeiknig tapdctaong e f,
Oa éxovue 0AOKANPT TN YpaPIKn Tapdctoon e f , mov givol 1 ToAvymViKA
ypapun A'B'T'OT'BA (Zynuo).

A
A JE . 4
f LS |
| |
| |
| |
| |
I I
VY I r Bl |
| |
|| ! i Lo
6 -3 2 0 2 5 6 X

Amo TV TOpATdvVe YpuPlkn mopdotacn TPpoKOnTEL OTL
a) H cuvéptnon f:
i) eivor yvnolog avéovoa oe kabéva and ta droctiuoata [0,2] kat [5,6],
i) elvor yvnoiog @bivovca oe kabéva and to dactiuate [—2,0] xot
[-6,—5], ta omoia eival coppetpikd wg tpog t0 O TOV doThUdTOV
[0,2] kot [5,6] aviiotoiymg ota omoia np T eivar yvnoiog avéovoa.
i) elvor otaBepn og kabéva amd to dwwothuota [—5,—2] kar [2,5] Ta
omoia elvan cvppeTpikd petald Tovg o¢ mpog to O.
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B) H péyrotn tipq e f elvar ion pe 4 kar mtapovsidletal 6tav 1o X mhpst
TIg TIéC —6 kot 6. Andadn toydet:
maxf X)=f 6)=f (6)= 4
H ghdyrom tyunq e f eivar ion pe 0 kau mapovoialetor étav to X mapel
v T 0. Anlaodn woydet:
min f (x)=f (0)= 0.

AXKHYEIY
A OMAAAY
1) Nao Bpeite to Stwotiuote oto onoio kabepld omd TIG TAPOKAT® GUVAPTY-
oelg gtvat:
a) yvnoing av&ovoa Kot B) yvnoing edivovoa.
J.'.l\ y4 ¥ h
y=x
=15 y=8(x) y=h(x)
0 > o -
ON 1| X . X - 1 X
17 e J I\
2071 2

2) No npocdiopicete to OMKE AKPOTATA TOV GUVAPTHGEDY TNG TPONYODUEVNG
aoxnong, Kabmc kot T1g 0€0E1C TOV UKPOTATOV AVTOV.

3) No deiete ot
i) H ovvaptnon f(X)=x* —6x+10 nopovcidletl erdyioto yio X=3.

. 2X
ii) H cuvaptnon g(x) =21 napovotdlel péyloto yio X=1.
X+

4) Na Bpeite moieg omd TIG TAPOKATO GLUVAPTAGELG Elval GpTIEG KOl TOLEG Eivot

TEPLTTEC!
i) f,(x)=3%*+5x" i) f,(x)=3x+1 i) fy(x)=|x+1]
iv) f,(x)=x*—3x° W T (==X vi) £, (x) =2

1+ X X% +1
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5) Opoiwng Y10 T1g cVVAPTHGELC:

) fl(x):ﬁ i) f,(x)=vx-2 i) f,(x)=|x-1-|x+1
1
X+=
iv) f4(x)=X2+X1 v) 5 (X) = y/|X vi) f(x)=v1-x .

6) No Bpeite moleg amd Tig mapokdTo® Ypapués ivar ypaplkéc TOPACTAGELS
APTLOG KO TOLEG TEPLTTNG CLVAPTNONG.

).'J\ v
V=ftx) y=g(x)

Qz‘i
él:
&

7) Opoiwg Y10 TIg TAPAKAT® YPOUUES

y ¥

r=g(x,
/ \ =119 = i
8) No counAnpdoete TIg TAPAKATO YPOUPEG DOGTE VO, TAPLGTAVOLY YPOUPIKES

TOPUCTACELG
a) Aptiog ovvaptnong  kai B) Ieprrtig ovvaptnomng.

VA }-J\ 'y\
Col | L[ [ | | [A% ||| ] )

0 \;‘ 0

=y
Q
=y
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EPQTHXEIY KATANOHXHY 4°° KE®AAAIOY

1) X& kaBeprd omod TIC TOPOKATO TEPTTAOGELS VO, KUKADGETE TO Ypappo A4,
av o weyvpiepdg eivar aindnc ko to ypappa ¥, av o weyupiopndg eival

YELVONG.

1. Yrndpyer ocvvaptnon g omoiag 1 YPOPIKY] TOPACGTOCT
diépyeton omd to onpeta A4(1,2) ko B(1,3).

2. Otevbeieg y=a’x—2 ka1 y=—x+1 tépvovrar.

3.  Av pia ovvépmmon f eivar yvnoiog avéovoa, tote n —f
givatl yvnoiong ebivovoa.

4. Mia yvnoimg povotovn cuvaptnomn £xel to ToAL pia pila.

5. Yrapyet yvnoiog Lovotovn GLVAPTNON MoV dEPYETAL AT
ta onpeta 4(1,2), B(2,1) xar I'(3,3).

6. Av i ovvépmnon f eivor yvnoiog pbivovsa kot £xet pila
tov apBud 1, tote Ba woyver f(0)< 0.

7. Av pwa ovvaptnon f eivar yvnoiog povotovn kot n ypa-
QKN ™G mopdotacn S€pyxeTor amd to onpeia A(l, 2) Kot
B(2,5), toten f eivar yvnoiog adéovoa.

8.  Avn péyiomn tu mog ovvaptnong f eivon ion pe 1, tote
n e€icoon f(X) =2 givar advvatn.

9. Hovvapmon f:[-1,2] >R pe f(x)=3%* eivar dpria.

10. Av e ovvapnon eivar Gptia § TEPLTTH Ko éxel pila tov
apOpo p, tote Ba Exet pila Ko Tov aplpd —p.

11. Av pia cvvaptnon f eivor Gptio, toéte  f Sev elvar yvn-
olwg povotTov.

12. Av pio cvvéptnon f eivar dptia, tote n —f eivon mepreey.

A

A

I1) Na emAé€ere T 66T amdvTnon YL0 TNV TOPUKATO GuvapTnen f.

H ovvéaptnon f, tng omoiag n ypapiki mapdotacn tpokodmtel and 600 diado-
YIKEG UETATOTIGELS TNG YPOUPIKNG TOAPAGTACNS TNG GLVAPTNONG go(x)=3x4,

poag opiovtiog kotd 1 povado mpog ta aploTEPE Kot Hiog KAToKOPLONG Ka-

Td 2 povadeg mPog ta TAV®, Exel TOHTO:

A)

r) f(x)=3(x+1)"+2

f(x)=3(x-1)"+2 B) f(x)=3(x-1)'-2,

A) f(x)=3(x+1)-2
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IXTOPIKO XHMEIQ2MA

H wéa tng yxpnowporoinong dtotetaypuévov {evydv yio to onpeio evog emt-
TESOL KOl TNG TEPLYPAUPNG KauTO AV pe e§lomoglg, avikel otov Rene Des-
cartes (1596-1650a1 otov Pierre de Fermat (1601-1665).

O DescartesKaptéoiog) yevviOnke ot La Haye ¢nuepivi Ntepkat) g
Tourainekat nébave ot TtokyoAun. e niwkia 10 ypdvev eyypbonke oto
Baoulukd KorAiéyro tng La Fleche,6mov didackav Incoviteg. Amd ekeivn
™ otiyun apyilel Kol To evolapEPOV TOL yio To pabnuotikd. Xt {on Tov
vpEe PALOGO(POC, OAAN Eva LEYALO PEPOG TOV Y PpdVvov TOV TO O1€0ETE Yin
TO, LoOMUOTIKA.

To anoteléopata kat ot uéBodoi tov, mov dnuocicvoe to 1637 o Pifrio
tov Le Geometriepnuiodpynoav éva véo kKAGS0 TOV HaONUOTIKOV TOL op-
v6tepa ovopdotnke Avaivtikn eopetpia.

O Kaptéolog o1eide ™ dvvaun g Aiyefpag yio T AVCN YEOUETPIKOV
TPOPANUATOV KOl 1] OKEYT TOL AVIIIPOo®OTELE Mia Pilikn amOKAIGT Omd
™mv uéypt 16te emkparovoo droyn yio T eoperpia. O 6pog «Kaptesia-
V&G GUVTETOYUEVEC», OPEIAETAL GTO OVOUA TOV.

O Fermat,mov é{noe otnv Toulousetng votiag I'adriag, av Kot Tov vopt-
KOG 6710 emdyyelpa, vanpée £vag amd TOVE LEYOAVTEPOVS LAOMUATIKOVS TOV
170v adva.

Tig 10égg ToV Y10 ovvieTayuéveg otn ['eopetpio, TumTOTOINGCE GTIC APYES TOV
1629 ka1 T1c KLKAOPOPNOE e OAANAOYPAQi, AAAL OEV ONUOGIEVTNKAY TPLY
an6 10 1679.0 Fermatovvédece 1o 6VOUA TOV [LE TOV 1OYVPIGUO:

«l1o kabe v>2¢eivar advvato va fpodue Betikode akxépoiovs a, f, y mov
Vo LKavoTo1o0y v ayéon a’ =B +y"»
oV €lvol YVooT1O¢ ¢ 10 «tedgvtaio Bedpnua tov Fermat».Tov woyvpiopnd

TOL aVTOV Eypaye o Fermatoto mepibdpio evog Pifiiov tov mpocshHitovrtog
Kot to €ENG:

«Eyw Pper wio mpoypatika Qavudoio amodeiln v omoio 1o mepitfwpio
oVTO EIVAL TOAD GTEVO Y10, VO Y WPECEL.

O woyvploudc avtdg Tov Fermatamodeiytnke aAndne to 1994 and tov Ay-
yAo pabnupatikd A. Wiles, apod vanpée yio 350 ypovia éva and to diaon-
potepa divta TpofAnuota e Ocwpiag AptOumv.



