AATEBPA A AYKEIOY - 2YNAPTHZEIZ

Oplopog cuvaptnong

Opwoudg: Tuvaptnon f amnd éva civolo A ot éva cUvolo B (cupBolioudg f: A— B)
Aéyetal pla Sladikaocia cUpdpwva pe tnv omola oe kABe otolxelo Tou cuvolou A

avtiotolyiletal £va Kal UdVo £va OTOLXELO TOU cuVOAoU B .

e To oUvoAo A Aéyetal medio oplopov evw to B Aéyetal ovoAo adiéng

Muwa ypaodikn avanopdotacn cuvdptnong f daivetal oto mapakdtw oxiua

Tupfoiropis sovaprnens: f: A—B

O tpomog pe tov omoio yiveran 1) anedvion copPorilera pe o v = £(x), ko ovopalerm timog 1 eSicwon
TIG CLVAPTNOTIC.

To aivoro A ovoudletm Tedio opiapol 1| GUVOAD GPETNPILs 1| FOVOAD OPLEUOT.

To auvoko B ovopdletm aivoro apifems.
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H perafinti x mov duetpéyel o A Afyera aveldapogtn petafintr, evio 1) petafiint v mou meipvel TIHES oto
B héyeton efopmpévn petafinmi.

Me 1o f(x) ovpporiCovpe v T ™G cvvapmong.

Aszv mpémar va ouyyovrol o1 cupflolaopoi:
f: (ouvapmmon)
f(x) () g ouvipmomg)
y =f(x) (gyéon cvvapmang)

Ovoudlovps medio opopot ko o cuufolilovpe ue A 1 ue D(f) (amd o Domain) o GUVOLO TMV TILEV O
naipver ) avelapmnn petafinT x.

Ovopdlovpe medio Tipdv ko to copPorilovps pe £{A) i R(f) (and to Range) to ohvoko Tov Tipwdy mow
naipver 1) petafinti v, 6tov n petafinti x Swtpéysl To medio opiapon.

Mua ypadikn avamnopdotacn tou nediou 0pLlopol Kal Tou UVOAOU TIHWY GALVETAL OTO TAPAKATW
OoXrHaL.

IYNOAD ADIZEQE

MEAIO OPIZMOY

TIMON

Mapadevypa ypagijpatog ms cuvapmong f: f(x) = x° e nedio opropot kan Tynd Ta A={-2,-1,0,1, 2}
km B={0, 1, 4} evrioroye:
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H oklaopévn e utAé nmeployn ivat to nedio oplopou tng f

H oklaopévn Ue pw 3 meploxn elvat 1o oUVOAO THWV TG f

Emopévwg

ZUVOAO TLHWV : OVOUAZETOL TO CUVOAO OAWV TWV TLUWV TIOU UTopel va mapeL n f yia OAa ta

xeA . ZuppoAiletal f(A).
AnA. f(A)={yeB/ unapyel touldylotov éva x €A pe f(x)=vy}

Mavta sival f(A) <B

Edappoyn 1: ESeTAOTE OV OL TAPAKATW AVTLOTOLXIOELG ElVOLL CUVOPTAHOELG
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Spine 1 (NAD)

Tyipa 2 (NAI) Zypa 3 (OXI) Tyipe 4 (NAID)

f(a)=0,f(B) =2, fl@=0,fB)=fy) =2, ATt To B avrioToyyileTan fl@=0FpB =2,
_ pe 2 mpéc KoL TO Y OV _ _ —

fx) =y f) =y avtiotoyiletan  pe  Kapio fn /=y

.

la TIC CUVAPTNOELG TWV TTAPATIAVW SLAYPAUUATWY :
> Zro oxApa 2: f(a)=0 , f(B)=2, fy)=2, f(x)=y,  f(A)={0,2,y}
- Zto oxApa 4: fy)=-1 , f(B)=2 ,f(a)=0 ,f(x)=y , f(A)={0,2,-1,y}

Edappoyn 2: Avtiotolxiloupe Ta otolxeia x tou cuvolou A = {-1,0,1,2} ota otowela f(x)
Tou cuvohou B={0,1,2,......,10} cOpdwva pe thv mapdotaon f(x) = 2x? +1. Ma to ocUvolo

TGV €xoupe

f(-1) =2(-1)2+1=3
f(0)=2.024+1=1
f)=21241=3
f2)=222+1=9

Eto f(A) = {1,3,9}

e otav BCR, n ouvdptnon f: A—> B Aéyetal mpayuaTiky ouvaptnaon.

2Tn ouvexela Ba aoxoAnBoU e e TTPAYUATIKEG CUVOPTIOELG.
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Napatnpnoslg :

1. TN va eival pla cuvaptnon f kaAd oplopévn Ba ipemet va divovrad :
a) to nedio oplopou A
B) To cuvolo adieng B
y) o tumoc tng ouvaptnongf.

Av 8ev Sivetaitto B, ocav ouvolo adiéng Bswpolpe 1o R.

2. AvKal, YEVIKA , XPNOLLOTIOLOUHE TO YPAUUA f yLa TN GUVAPTNON KOL TO YPAUUA X YLo
NV aveédptntn LeTaBANT, WOTOCO UMOPOUE VA XPNOLLOTIOL OOV LE KOt GAAQ
ypauparta.

‘ETOL OL CUVAPTIOELG
f)=x3+x+1, gt)y=t3+t+1, h(z2)=z3+z+1

opilouv tnv 8l cuvaptnon

To x o€ pLa ouvaptnon pnopet va eivat otdimote. AnAadn, pia mo yevikn popodn Ba
ATov

fOO=0»Y+()+1
3. MMoAAEC dopEg yia va eplypapoupe éva GpatvopeVO XPNOLUOTOLOUE ULa CUVAPTNON

miou Sev €xeL mavToU ToV (810 TUTO, N omola Aéyetal cuvaptnon oAAaAou TUTou

2x + 1, x<0

f(x):{ Vx, x=0

‘Etol yta va urtoAoyiocoupe Tig TipEctnc fyta x = —1,x = 0 katx = 2 epyalOpaoTte
wg e€AG:
Ma x = —1 anod tov kKAado f(x) = 2x + 1 €xoupe

f1)=2.(-D)+1=-2+1=-1
Max =0 amod tov kKAado f(x) = Vx éxoupe
f(0) =0
Max = 2 amnoé tov kKAado f(x) = Vx éxoupe

f(2)=+2

4. TpPOKTLKA yla pla ouvaptnon Sivetal Hovo o TUTOG TNG. ITNV MEPLMTTwon auth :

Xplotog TplavtadpUAou 5



AATEBPA A AYKEIOY - 2YNAPTHZEIZ

«To nedio opiopov A to Bpiokouvpe maipvovrag ur’ oYPwv 0Aoug Toug Suvatoug

TLEPLOPLOMOUG YLOL TOUG OTIOLOUG EXEL VONHA O TUTIOG TG CUVAPTNONGY.

EUpeaon nmediou oplopou amo Tov TUTO ULag CuUVAPTNONG

Edapuoyn: Na Bpeite to nedio oplopol Twv MOAYQNYMIKEZ ZYNAPTHZEIZ
ouvaptnoewyv Agv €xouv petaBAntA otov
V 1 ' 5 .
1 FO0) = 2290 — 435 4 x — 2 TOPOVOUACTH , OUTE OE UTOPLLO

, . E ol ) A=R.
Medio oplopov 0 A = R XOUV 010 oplopoy

x+2020
x2-3x+2

2. f(x) =

PHTEZ ZYNAPTHZEIZ

Ma va opiletal n cuvaptnon apket Exouv petaANTH oTov
x2—3x+2#0o x# lkouux # 2 Topovopact oAAG OxL oe
unoptlo.

AdoU to Tpuwvupo  x2 — 3x + 2 éxel
‘Exouv mebio oplopou :
A=(-3)2-412=9-8=1 ) )
A=R -{pilec mapovopaotn}

~(-3)+V1 _ 341

Kol pllec x =
pLCEG 1 >

apax; =1Mx, =2

Nedio opopol 10 A = R — {1,2} = (—0,1) U (1,2) U (2, +0)

APPHTEZ SYNAPTHSEIZ
3. f(x) =42—|x| Exouv puetaBAnth og undpptlo.
Ma va opleTal n cuvaptnon apket O¢toupe ta unopLla =0 kat
AUVOUE TIC QVICWOELG TIOU
2—|x|z0e x|[<2e-2<x<2 TIPOKUTITOUV yLaL VoL BPOUE TO
Nedio oplopov 10 A = [—-2, 2] Medio Optopol.
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4 f@) =521

Ma va oplletal n cuvaptnon apkel
2—|x| =0 kaux—1+#0
[x] <2 ko x+#1
—2<x<2 koux#1

Medlo oplopol 10 A = [—2,1) U (1,2]

2x+1, x < -1

> f(x)={ Vx, x >3

Nedio oplopol 10 A = (—oo, —1) U [3, +0)

IXOALa otV EVPECH TOU MESIOV OpLopOl ouvaptnong

FENIKA

To neblo oplopoU TTPOKUTTEL
ord TouC MEPLOPLOOUG TTOU
Bétoupe WOTE va €XEL VONUA O
TUTOG TNG CUVAPTNONG

ZYNAPTHZEIZ ME AINAO TYNO

To nedio oplopoL Toug
T(POKUTITEL ATIO TNV EVWon TwV
SlooTtnuatwy Tou avaypadovrtot
Sim\a og kABe TUTO

To nedio oplopoL pLOG CUVAPTNONG ELlVOL AmapaAiTtnTO oToLXELO OpLOUO TNG, Kal yu'
0UTO TO AOYO To Mpoacdlopiloupe mavta. O MPoaSLoPLOUOC TOU TIPOKUTITEL ATTO TOUC
TIEPLOPLOUOUG TTou BEToupE Kol opeiAovTal o€ MAPOVOUAOTEG Kal pileg.

AX)

o Av f(X)= m T0TE 10 edio oplopou TG f elval To eupuTtEPO UTTOCUVOAO ToU R

TIOU TIEPLEXEL TAL X yLo Ta omoia B (x) # O.

e Av f(X)=4/A(X) tote t0 edio oplopoL tn¢ / eival to eupUTtePO UTooUVoOAo Tou R

TIOU TIEPLEXEL TA X ylo Ta omoia A(x)= 0.

1
JAX)

TIEPLEXEL TA X YLt Ta omtola A (x) > 0.

1

o Av f(X)=

o Avf(X)=

TOte 10 nedio oplopoL ¢ f elval eupuTeEPO UTTOGUVOAO Tou R oV

TOTe 10 Mebio oplopol tn¢ f elval to eupuTEPO UTTOGUVOAO

tou R Tou mepLéxet ta x yia ta omoia eivat A (x)> 0 ko /A(X) =ani A(x)=a’
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To edilo oplopOU LA CUVAPTNONG TIPETEL VA avaPEPETAL OTNV APXLKN Lopdr TNG
ouVAPTNONG KAl OXL OE AUTH) TIOU TIPOKUTITEL LETA OO ATTAOTIOLOELG.

, , X—2 , .
Ma napddetypa oty ouvaptnon f (x)=— 1 10 nedio oplopov eivat
X

A =R-{2,-2)

X—2 1
Evw av kavape amhonoinon, 6a Bpiokape: f (X) :( 2)( 2) = 5 kot Ba Bplokape
X=2)(X+ X+

o AavBaopévo nedio oplopov A; = R—{-2}.

AOKNOELC
1. Na Bpeite 10 medio 0ploHOU TWV CUVAPTHOEWV

3 J—
i f(x)=x3x—9x i g()=X+1—T—x

—4X* +4X
. 2020
1il. O(X)=4/4— |1 - 2X| iv. h(X):m
V. t(X):ﬁ V1. k(X):\[ X2+ | X | -2

x* -1
1-X
Na Bpeite to nedio oplopoL ¢ cuvaptnongf.
Na arAomnol)oeTe Tov TUTO TG CUVAPTNONG.
Na AUoete tnv aviowon f(x) = x? - 4
Na Bpeite TI¢ TIHEC TOu a wote va oyVel f(a) - fla +1) =2 — o?

2. Aivetaw n ouvaptnon pe tomo f(x) =

o< ® R

3. Aivetoun ovvdptnon f(x) = x* — 3x
x* -9

f(x)

a. Na Bpeite 10 Tedio opiopov g cuvapong g(Xx) =

B. Na Adoete v avicoon |g(x) — 1| <3
y. Na Avcete v e&iooon g(a) — gla+ 1) = 2
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4. se opBoywvio tplywvo ABT (A =90°), elvar AB=4, BI=5. Eva onueio M Bpioketal mévw
otnv mAeupd AB kat Kiveitat tpog to A. Eotw (BM)=x.
o. Na ypayete Toug TUTIOUC TWV CUVOPTHOEWY TIou Ba uTtoAoyilouv TNV MEPLUETPO Kall
To euPadov tou Tplywvou MBI.
B. Na Bpeite 10 epPadov kal TNV MEPIUETPO TOU TPLYWVOU OTav To M eival péco
¢ MAgupag AB.

Ix+a,x<1

x% + Bx,x = 1a,ﬁ € R.
o. NapBpeitetao,favf(—2) = =3 ko f(4) =20
B. Na AvUoete tnv e€lowon f(x) =0

5. Alvetaln ouvaptnon f(x) = {

x%-5|x|
|x|-5
a. Na Bpeite to medio oplopov tngA
B. Ta kaBe x oto A va beifete ot f(x) = |x|

y. NaAvoete thv e€iowon f(x) = |2x — 15]

6. Aivetain ouvdptnon f(x) =

7. Aivetawn ouvdptnon f(x) = Vx2 —x —Vx% + x
a. Na Bpeite to medio oplopov tng f
B. Na Avoete tnv aviowon f(x) < 0
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