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[poAoyog

To PPAio mov ®pATAS 0T YEQLOL OOV, €XEL OXOTO Vo, fonBNoEL €€V TO HoONT
g " Tvuvaoiov, vo #aTavONoelg xou Vo EUTTEONOELS TLG OLAPOOES LOONUOTLRES
€VVOLEC %OL VO ATTOXTNOELS TS OVOLYROUES OEELOTNTES TTOV TTEQLAOUPBAVOVTOL OTO
OVOAVTIXO TTOOYQOUUA TNG TAENS OOV.

H YAy tov fipAiov eivow opyavmuévny oe dvo néon. To A’ Mépog meorhapfaver
5 Kegpdahawa mov avagépovron oty Alyefoa, evid to B Mépog meorhapfaver
2 Kegpdhawa ov avagépovron oty Fewuetolo »ow v Torymvouetoia. Kdbe
Kegpdhowo ymoeileton og evotnteg poOnuatmy.

e na0e evomta eQLhapfavovTon:

1. O #¥gLoL aToyoL. ZTNV 00N ®AOE EVOTNTOS OVAYQAPOVTOL OL KUQLOL OTOYOL
™G, OMMWS OLOTUTIMVOVTOL OTO CVOAITIXG TTQOYQOUUN, (DOTE VO EEQELS TOV OF
odnyel o xaBNyNTHS cOoV.

2. H dpaotnorotnta. Or 0000TnolOTNTES ElVOL (oL UEYAAT TTOLAMOL TTQOPANUATOY,

000 TO OUVATOV TILO XOVTA OTOL EVOLAPEQOVTA GOV, TTOV 00N YOUV OTHV OVOLYROLOTNTOL &
NG ELOAYWYNS TOV EVVOLDV TTOV Bar tdayBeic M otV emavaAnym xow dlevpuvon

AMV Tov €xelg oM ddayBel o€ TEonyovueves TaEels. Me ratdAAnia egmThuaTo

yivetow TEOOoTAOeL VO EMXEVTOWOEL 1) TTOOCOYT) OOV O€ OQLOUEVES EVEQYELES TTOV

B oov doovy TV guronElar Vo OVOITTUEELS TTEWTOPOVALD, VO DLATUTMOELS TG

1O€€eC AL ATTOWELS GOV RAL VAL TS AVTAALGEELS UE TOVS OVUUOONTES COV.

3. To »nvoiwg padnua. IMeguhaufdver YVOOES TOV TEETEL VO OUTOXRTNOELS, VO,
OUYRQOTNOELS XKOL VO, UTTOQELS VO EQPAQUOLELS, OTTMS OQLOUOVS KoL LOLOTNTES, TTOU
B0 ooV eMTEEYOVY VaL ETAVELS TTOOPANUOTA ROW VAL OLOLTUTTDVELS OUVAALOYLOUOVS. Ze
TOMES TEQUTTADOELS TEQLAOUPAVEL OTTOOELEELS PAOLRMV TOOTACEWV.

4. lagaodeiypata - Egappoyéc. TTpdxertar yior €var 0UVOAO AVUEVMV OLORNOEMY
%KoL TTEOPANUATOV, TTOU OROTEVOUV VO OOV OMOOUV T duvatoTnToL Vo NABELS
THOS VO, OVTUETOIUTELS AVALOYES AOUNOELS, VO ALOTTLOTAOOELS TV EVEUVTNTAL TV
EQOOUOYMV TTOU €YX0UV Ta MaOnuatind, Vo OTOXTNOELS VEES EUTELQIES OTLS
uebddovE emAONS TEOPAUATMY ROW VO OLEVQUVELS TO TTEDLO TMV YVHOEDY COU.

5. Egomjoeig ratavonons. Eivaw arhd epotinato 1 ovvrouo TQoPAuaTo to.
0TOoloL TTETTEL VAL WTOQEIC VAL ATTOVTIOELS, UETAL TV OAOXANOMOT TOU HoBNUATOC.
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MpoAoyo N

6. Ilpotewvopeveg aoxnoelg »or tpofpruorta. [daitepn mpoomdBeio vaTtaAnOnxe
YLOL T OUAAO YN ROW TV TAELVOUNOT) TV TTQOTELVOUE VWY OLOXTOEMY RO TTOOPANUATWY.
A0 TG O ATTAES AORNOELS G TOL IO 0VVOETA TEOPAUOLTAL, €YLVE TTEOOTAOELDL VO
avaderyBel M xoNoWwATTA TOUg 0 1ABE TOUEN EQPAOUOYNG TOVS, (Puowny - Xnuelo
- Owovouia ®.T.1.) TOV EVOElNVUTOL YLOL TNV NAICL ROW TLS YVADOELS OOV, AALG How
0€ NATOOTACELS TNG roOMueQLYNg Comg.

Z€ OQLOUEVES EVOTNTES TTEQLAOUPAVOVTAL CUUTTANQMUALTURAL:

- Oépara amo v Iotogia Ttwv Madnuatizadv xow AQeoTnELOTNTES TOV OTOYEVOUV
VO %EVTOLOOVV TO EVOLALPEQOV GOV MHOTE VO OUVELCEPEQOVY OTNV RATUVONOY TV
EVVOLDV KO TOV UOONUOTLRMY TQOPANUATWV 0T OTTOL0L ALVOPEQOVTOL.

- AwaBepatizd oyéda egyaoiag. ITpodxertar yio dpaoTNELOTNTES OL OToleg Ba
amoTELEOOVV BEpaTa YLor ouadrY €QEVVAL RO CUVEQYOLOLAL.

210 Téh0g 1A0E nePalaiov VITAQYOUV:

®© - T'evirég Emavolnnurés aoxnoeig zoar moofijpara xou wo ovvroun Ema- ®
VAAM - Avare@aroimon ue Tig PUOROTEQES YVHDOELS TTOV ATTOTEAOVV TOV TTUONVA,
TOU REPAAAULOV.

To PuPAio nheivel pe:

Amavtioelg - YroodeiEerg tov aoxnoewv xou Evgetiioto 6omv.

IMotevovue 0T T0 PPAMO QVTO OVTOTORQIVETOL 0TI OUTOLTNOELS TG OVYYXQOVIS
TOUOOYWYLRNS ROl OTL OL YVAOELS TToV Bl amoxtioels atd avtd Ba og Bondnoouvv
ota emoueva Puotd ocov. T va emtevyBouv oL otdyor Tov PAiov cvtol extog
amd ™ drf 0OV TEOOTABELD, YOELALETAL ROL 1] COUOVIXY] OUVEQYOOLOL UE TOV
®noOnynty oov.

Ou ovyypaupeic
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4.1 nNpdaEeig pe MpaypaTIKOUC apIBPOUC (emavaAfyeig - GUPTANPKOEIS)

v Bupapal tous npaypatikous aplOpous, TS TEXVIKES Kal
1s Bagikes 1010tntes twy npagewv Tous.
v Euneduv s 1010TNTES TWY OUVAHEWV.
v TvupiCw Ts 1610tnces twv pICwv Kal pabaiv va tis xXpnoponon.

O1 mpaypatikol aptBuol kat ot mPAtele Toug

Mpayuatikol apBuol eival dAol ot aplbuol mou yvwpioape oTic mponyouueveg TAEELC.
nx 2, -3, 734, V2, 3, m @ V4, -05, 1+V3 61010010001...
Ot mpaypuartikol aptBuol armoteAovvral and Toug PNToUG KAl ToUg dpeNToug aplBuoug.

Pntdg Aéyetal kdbe aplbudg mou €xel N i _i - i 7.34 = ;3_4
uropel va mdpel I Hop®r| evog KAACOUATOG 4 2 2 00
%, orou W, v akgpatol aptbuol kat v # 0. 3= % \/Z:Z:é, -0,5 = %
Appntog Aéyetal kdBe aplBude mou dev V2, g, \/35 7+V3, 6,1010010001...
elvat pnrog.
APNHTIKOI. APIOMOQI B MHAEN ; OETIKOI APIOGMOI
-338 ‘% Vo 0 48
X' 4 3 -2 -1 0 1 2 3 4 X

Kdbe mpaypatikde aplBuog naplotdvetal W éva onueio mavw o’ évav agova.

H andéAutn tun evég npayuatikoU aplBuou a cupBoAiletal pe | al kal elvatl (on pe v

anoéotacn Tou onuelou, TIoU apLoTtdvel Tov aplBuod a, anod v apxr tou dgova.

SR
4

Ma napddeyua: [-2] = 2, 2] =2, 0] =0,

=7

O1 pdgelc oToug mMEAYUATIKOUC aplBoug

Mpdobeon
e [ava npooBéoouue dUO OPOONUOUG aplBuoUg, TIPOCOETOUNE 47 45 =412
TIQ aTOAUTEQ TIMEG TOUG, Kal 0To dBpoloua autd BAaloupe we —7_5 ; _72

MEAONUO TO Kovd Toug MPEACNKO.

12
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1.1 lMpd&eig pe mpayuatikous aplopous

e [la va npooBeooupe dUo eTepdoNUoUg aplbuoug, apalpoupe
™ HkeOTEEN amdAuTn Tiun amnod mn peyaAutepn kal ot dla- +6 -7
Qopd aut Bdaloupe TPOONUO, TO MEACNUO Tou aplBuou mou -5 +7
EXEL TN HeyaAUTeEN ATIOAUTN TIUN.

n
|
N

+2

MoA\anAaclacudg
® [a va moAanAactdooupe dUo opdanuoug aplBpoug, TIoAa- (+5) - (+7) = +35

mAaoldloupe TIG AmMOAUTEG TIUESQ TOUQ KAl OTO YIVOUEVO TOUG (=5)-(-7) = +35
Bdcoupe nmpdonuo +

e [a va nmoAAamAaoctdooupe dUo eTepOaNOUG aplBuoUg, TIOAAA- (+5)-(-7) = =35
TAQOIACOUHE TIG AMOAUTEG TIMEG TOUG Kal OTO YIVOUeVO Toug  (—5) - (+7) = —=35

BdAloupue TPOONUO —

Ot 1810TNTeC ™C MPOoHBeoNC Kal Tou TOAANAACIaouoU

a TNV mpooBeon Kal Tov TIoAAATAacLacud 1oxUouyv ol IOI0TNTEC:

I316tnTa
a+B=Bp+a ap = Ba
NS o+ B+Y) =(@+B) +v a(By) = (aB)y
a+0=a a-1=a

EmipepioTiki a(B+y)=aB+ay
YrevOupiCouue akdun otL:
® a-0=0.
e Ava-B=0T1tTea=0 1n pB=0.
e Ava-B+0,1ttea+0 kar B *0.
® AUo aplBuol mou €xouv dBpotoua undév, Aéyovtal avtibeTol. -3, 3
® Alo aplBuol Tou €xouv yivouevo tn povada, Aéyovtal avtioTpopol. ; , Z

Agaipeon — Alaipeon
Ot mpdé&elg g agaipeong kat g dlaipeong yivovtal pe ) BorBela ng mpdobeong Kat
TOU MOAAATAQOLACUOU QVTIOTOXWG.

e [la va Bpouue T dlapopd dOUO aAPIBUWY, 5-7=56+(-7)==-2
MPOOBETOUUE OTO HEIWTEO TOV AvTiBeTO TOU 5-(-7)=6+(+7)=12
AQAIPETEOU.

a-B=a+(-B)

e [a va Bpouue To TiNAko dUo aplBuwyv -5:15=-5. /_; = —/_g = —3L
(@:B, N % e B # 0), ToAanAacIdZoupe TO
JlAIPETED e TOV avTioTPOPO Tou dlaPET.

1 . a 1
a:B=a- - — =0a -+
13
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Mépog A - Kepdhalo 1o

NAPAAEITMATA - EOAPMOTE2

n Na urtohoytotouv ol apacTAoElg:

09 (§)- (-4

Nvon

+9-[+3)- (-4

9 1 27 2 1
~t2t3 3ttt %
r 6,1 _3
Sty 3t5 o 45 3
1T =% 1 -5 ~10° 2
3 3 3 3

Ava + B =-3katy + & = -5, va Bpebel n apOUNTIKA TP} TNG tapdoTtaong

A=—(y-20) +2-2).

Nvon
A=—(y-20) +2B-3) =
=-y+20+23-0=
=20+ 2-y-0 =
=2(@+B)-(y+9) =
=2(-3) - (-5) =
——6+5=

=1

EPOTHIEIZ KATANOHXHX

n Na CUPTTANPWOETE TOV TIAPAKATW TTIVAKA ONUELWVOVTAC «X» OTNV KATAAANAN B€on.

Vie

1

-3 5 6 03 -0,8

AkE€palog
Pntdg
Appntog
Na CUUTTANPWOETE TIG 10OTNTEC!
a-3+7=... B)—6+6=...
1 2
5) (2) 5 = . sw-pﬂzm
12 8
O 6): (=)= n () (+4)=
14
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1.1 lMpd&eig pe mpayuatikous aplopous

Na CUUTTANPWOETE TIG 10GTNTEC:
A) ((3:2-5)X = ....... B) —3(2 = 5X) = ........ Y) =32 = 5)X =........
8) 2(X ) = s 46 &) BHXNCHY) = oo ot) 4(.. +..) = 12x + 8

Na erAEEETE TN OWOTH ATAvInon:
i) Av duo apiBuol eivat avtibetol, téTE:
a) eival opdonuol B) €xouv {0eq amoAUTES TIUEG
Y) €XOUV YIVOUEVO UNOEV d) €xouv yIvouevo Tn povdda.

i) Av duo aplBuol eival avtiotpogol, ToTE:
a) eival etepdonuol B) €xouv dBpoloua undev
Y) €xouv (0eG amOAUTER TIMEQ d) €XOuV YIVOUEVO TN povada.

Na xapaktnpei(oete TIC MAPAKATW TEOTACELG ME (2), av elval owaoTteg iy he (A), av
elval A\avBaouéveq:
a) O1 avtioTpogol aplBuol eivat opdonuot.
B) To dBpoloua duo oudonuwy aplBuwy elval BeTIKOG aplBudg.
y) H améAut Tiun kKdbe mpaypatikou aptBuou sival BeTikdg aplouog.
d) Auo aplBuol ue yivouevo BeTIKG Kal ABpolopa apvnTiko eival apvnTikol.

[IPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Na KAvete TIG TIPAEEIG:
Q2+3-4-12:(-4) + 1 B)2+3-(4-12): (-4 + 1)
Y) -3:(-2)-5+4:(-2)-6 0) -8:(-3+5)-4-(-2+6)

Ta anoteAéopara Twv MapakdTw MEAEEWV OXNUATICouV TO €TOG TIOU £YIVE €va
YEYOVOQ OTN XWPEA MAC UE TIAYKOOUIO eVOLAPEQOV.
—G-4)-(+2)+(6+4-7 = ()
4-(-2+6-3)+(9+6) =)
14+ (6+5-3)-(-4-1-(2) = ()
(3)- (D +4-(+85) - 1) : (1) = (]

‘Eva autokivnto &ekivnoe amnd tn 8€on O, kivnenke mavw otov dgova x'x Tpog Ta
aplotepd otn B€on B kal otn ouvéxela mpog ta de&ld otn B€on I, Av eival OA = 5
km, tdte va Bpeite méoo dlAotnua dIrjVuce TO AQUTOKIVNTO Kal TIO0O0 UETAKIVAONKE
amnoé TNV apxIKr) Tou BEan.

15
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Mépog A - KepdAato 1o

Na urtoAoyioete TIC Mapaotdoelg:

S R N L ae =

2
R i = LT RN I M I
Na uroAoyioete TIC mapaotdoelg:
1.2 _o.3_1 _a_1
a) _7?—3_11 B) 23—41 y) -7 + 3—31
3-573% -2+ (3] —2t3

n Ot eNdxioteg Bepuokpaocieg ulag mMOANG To MPEWTO
OEKANEPO TOU ETOUC NTAV:
1, -3 0, 2, 1, -2 -5 0 -3 -1
Na Bpeite TN peon eAdxiotn Bepuokpacia g
MOANG TO deKaArUEPO AUTO.

Na CUUMANPWOETE TA MAPAKATW KeVA XPNOIUOTIOWVTAG TO KATAAMNAO cUpBoAO (+ 1 -).

a) 12 ..5..20 =-3 B) -8..9..1=0

5 8 10

5.3 .10 _ _ . 615 ... =9
Y) 1 ; 7 3 0) 0,35...6,15 ... 8,50

a Na amodelEete TIC MAPAKATW LOOTNTEG:
a)8-(@-B)+(@-5-B)=3
B)2-(@+B-v)-(4+Y-B)-(2-a)=0
Y) 2-(@-3)+a-(-7+9)-3-(+2) =0

n AvXx +y =-5kalw + ¢ = -7, va UTIOAOY(OETE TIG TTAPACTACEIC!
A=4-x-0)=(y=®)  B=—(5-x+@) +(8+Y)-(©-4

m Av q, B elval ol dlactdoelg evog opBoywviou, TIou €xel TEPIPETPO 56 kal y, O ol
dlaotdoelg evog dAou opBoywviou, TIou €xel TieplUeTpo 32, va urnoAoyioete TNV
napactacn A = a-(9-2y) - (15-B - 29).

m Na torobetroete kabgvav amnd Toug |

MapakATw aptBuoug | - | | * | | N | |
_7, _6, _5, _3, 1 ) 2, 4, 5, 9 | | + | | + | | _ | |
o€ éva TETPAYWVO, WOoTe Ta Tpia abpoiouata

va eival {oa peta&l Toug. | | n | | I | | _ | |

16
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1.1 lMpd&eig pe mpayuatikous aplopous

B3 Auvdpel mpayUaTikov apBuwy

H SUvapn pe Bdon évav mpaydatikéd aptdud a kat ekBET éva 22=2.2-2=8
PUOLKO aplBUO v = 2 oUPBOAICETAL e aY KAl VAL TO YIVOpEVO  (—3F = (-3) - (-3) = 9
VvV Tapayoviwy (owv pe tov apBud a.
Anhad”} a@'=a-a-a-..-a

~—

V TTAPAYOVTEQ
OpiCoupue akoéun: a'=a

a® =1 VES a#0

v 1
av =g He a#0

Ma T1Ig duvAuelg e ekBETeq akEpalousg aptBuousg Kal epdoov autég opifovtal, loxUouv

ol IOLOTNTEC:
1310TNTEQ Napadeiypara

at - ¥ = KMtV 23 . 24 = 23+4 = 27
a* :a¥ = gV 35: 33 = 35—3 = 32
(aB)* = a'p (2x)? = 2%x? = 4x?
(&)=< (1)3: 2 E
B/~ B 3)7 35727
(a4 = am (2-9)-2 = 26 = 64

ey (5= 5

MAPAAEITMATA — EOAPMOTEZ

Na urtoAoylotouv oL TapacTACElG:

o B) X (x - y2° (¢ - y)?
Nvon (22-(-3)°  22.(3)  -22.38 3 3
Q) = = =-= =-=
(8- 222 3. (22)? 3. 24 22 4
T < O S < 5 s A & A
B) x*(xy?)® 1 (x?y%)? = 62 T PWE T xAyE X

Av  x3-y2 = -3, va urtohoylotei n mapdotaon A = x2 - (x2 - y3)2 - (x7)5.

Nvon
A = X2-(X2-y3)2°(X‘1)‘3=X2'X4°y6'X3=X2'X4'X3'y6=X9‘y6=
= (x*-y?)® = (-3)* = -27.

17

21-0143_MATH_G GYMN.indb 17 @ 11513 4:21 PM



Mépog A - KepdAato 1o

Na urtoAoytotoUv ol MapacTACELG:
A=(22-(8) +2-3-5:(2):5-6 B=(2:5-3)+2-(22-4)-12:(-3)

Nvon

H npotepaidtnta Twv npdéewv

e [lpwrta uttoAoyiCoupe TIQ dUVALELC.

® 1M OUVEXEIQ KAVOUUE TOUG
oAamnAaclacpoUg Kal Tig
dlaIPETELG.

® TEA0G, KAVOUE TIQ TIPOCBECEIQ B
KAl TIC apaIPETELG.

® Otav n napdotaon neplExel kal

6:

A = (22-(3)+2-3-5-(2):5-
4-(8)+2-9-25-(2):5-6=

12418 +50:5-6 =

12 +18+10-6 =

=10

— (2-5-3)+2-(8-4)-12:(-3) =
(0-5-9)+2-(8-4)—12: (-3) =
10-9+2-4-12:(-3) =

apevogoelg, ekTeAOUUE TIPWTA TIQ —14+84+4-=
MPAEelq YEoa OTIQ TIAPEVOEDEIG e — 94 4=
™ 0elPd TIOU AVAPEQAUE TTARATIAV®. =13

EPOTHIEIZ KATANOHXHX

Na xapaktnpioete TIQ Mapakdtw mpotdoelc he (&), av eival owotég 1 ue (A), av
elvar AavBaopuévec:
a) [Na kdbe apBud aoxvela + a + a + a = a4
B) MNa k&be aplBud aloxveta-a-a-a = a*
Y) Ot apiBuol (-5)8 kat 58 eival avtiBetol.

d) Ot apBuol (%)8 Kal (%)8 elval avtiotpopol.

€) Na kabe apBuod a woxvel (3a)? = 9a2.

ot) O aplBudg —(-5)? eivat BeTIKoOG.
0) O apBuodg -3 eival Betikoc.

Na CUUTANPWOETE TA TIAPAKATW KEVA XPNOLUOTIOIOVTAG TO KATAANAO CUUBOAO (= 1) #).

a) (1) .1 B) 32..9 y) —42 .. 16 5) (%)1%
e)5° .. = on(£] .0 O 5) gy MEH.T4

Na emIAEEETE TN OWOTY AnAvINon.

i) H TN ng mapdotaong (%) elvat:

Ad-g B-2 V2 9o

18
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1.1 lMpd&eig pe mpayuatikous aplopous

ii) H Tun g napdotaong [(-2)°]° evau:
a) —28 B) -6 y) 28 0) 1

i) H Tiur) ™ng napdotaong 22 + 32 eivat:
a) 5° B) 17 y) 5° ) 6°

Na cuumnmAnpwoeTe Tov Tivaka avtiotolxiovrag oe kabe nmapdotaon g omANg A,
TO anotéAeoud Tng and Tn omAn B.

1. 1
a. (29! 4

2. o4
B_ (2 5)2 210 3 4
Y. (27 4. 20
5. (24:2%) .02 5. 2%

6. 1

[IPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n Na ypdyete kabeutd amnod Ti¢ MapakdTw MapAcTACEIC wg Wia duvaun:
a)25.28 B) 3*:372 y) 28 - 5% d) (62

g) 32 - (-3)* oT) (_2;6 Q) 42: 3 n) 27-34-%

Na uroAoyioete Tnv Ty k&Be napdoraong:
a) (292 - 2 B) (37 3% v @752 (3) 936 (12

&) 25)- (4 or) 4722 0 -2)% (2] o2 108

Na arAoTIoINoeTE TIG MAPACTACEIC:

a) (x?)° - &x* B) (xy%)? - X% Y) (=2%)? - (=2x%)
3) (5% &) (3¢ (207 o1 X (9

Na urtoAoyioete TV TIun kKABe nmapdotaong:
A=3:(-22+4-(-7)0°-2-8:2"-1)-2:32 B=(-42:2-5-(3) 22— (-2)*
= (2,5)?%-(1,25)° - (-4)?- (-8)° A = (257 - 8% : (57 - 40%

Av TpinmAactdooupe TNV TAeUPd evOq TETPAYWVOU, TTOCEC POPES UEYAAWVEL TO
eupadov tou;

19

21-0143_MATH_G GYMN.indb 19 @ 11513 4:21 PM



Mépog A - KepdAato 1o

TeTpaywvikr pila mpayuatikod apiBuou

H tetpaywvikn pifa evog BetikoU aplbuou x oupBoAileTal pe
VX Kal efvatl o BeTikde aplBpds ou étav uPwbel oto TeETPd-
YWVO pag divel tov aplBpo x.  Tx. V25 = 5, apou 52 = 25
OpiCoupue akodun Vo = 0.

Opwe kal (-5)2 = 25, ondte éxoupe V(-5)2 = V25 = 5 = |-5].

evikd, yia kdBe mpaypatikd aptBud x loxUeL:
- IR

Aev opiCetal TeTpAywWVIKN piCa apvntikoU aptBuou, yiati dev utidpxel aplBuog Tou To
TETPAYWVO TOU va elval apvnTikog aplBuoc.
MapampoUue akdun ot (V9)?2 = 32 =9, dnhadn (V9)?2 = 9. levikd

Av x>0, TOTE (\/;)2 = X

1810TNTES TWV PLlWV

APAXTHPIOTHTA

1. Na cuunAnP®OoETe Ta MAPAKATW KEVA XENOIMOTIOIWVTAS TO KATAAMNAO OUMBOAO (= 1) #)

VZ - VA00 .. VA100 kan YA 4
V100 100

2.Me ) BoriBeia evog UMOAOYIOTH TOSTMNC VA CUUTIANPWOETE KAl TA TIAPAKAT®W KeVA:

V2-V5..V2B kY22

\ v5 V5 )
Na Toug aplbuoug 4 kal 100 puropouue eUKOAA va dIATIOTWOOUME OTL LOXUOUV:
_ V4 [ 2
V4 -V100 = V4-100  kat Tios = V100

Me Tn BorjBela evdg UMOAOYIOT!] TOEMNG MUMOPOoUUE va KaTtaAn&ouue oe avAAoyeg
(00TNTEG Kal Yla Toug aplBuoug 2 kal 5. 0oa duwg napadelypara Kt av eEetdooupe, dev
apKoUvV yla va pag Teioouv, 0Tl ol oxeoelq autég elval aAnbelq yla omoloucdnnote un
apvnTikoug aptBuoug. Moévo uia anddelén unopel va pag meloet.

LR 1 500 Un apvnTikoug aplopougs a, B urmopoupe va anode§oupe Ott:

® To YIVOUEVO TWV TETPAYWVIKWY PILOV Toug loouTtal Va - VB = Vap
e TNV TETPAYWVIKT] pifa TOU YIVOUEVOU TOUG. - -
o . . , , Va a
0 TNAIKO TV TETPAYWVIKWY PLE®V TOUg looUTal 5 = 3 pue B>0
e TNV TETPAYWVIKT) pifa Tou MnAKou Toug. _B N

20
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1.1 MpdEelg pe mpaypatikols aptbpolg

MNa va anodelEoupe TNV MEAOTN 10ATNTA, UMOAOYI(COUPE TO TETPAYWVO KABE UEAOUG NG
Eexwplotd.

° (Va-VB) = (va)- (VB) = B * (Vap)’ = ap

MapampeoUe, 4Tt ot dUo un apvntikol aptbpol Va - VB kat Vap €xouv To B1o TeTpdywvo
aB, ondrte elval {oot.
Apa Va-VB = VaB.

Me tov (d10 Tpdmo unopouue va anodeiEoupe kat I delTepn LoATNTA.

Mapammpeolpe akdun 6Tt V16 + VO =4 + 3 =7, evdd V16 +9 = V25 = 5
SnAadn V16 + VO # V16 +09.
Mevika:

Av q, B eivat BeTikoi aptBuol, téte \/g + \/E + Va+p

MAPAAEITMATA — EOAPMOTEZ

Na arnodetxBei 1t V20 = 2V5 kat YeviKd yia pn apvnTikoUc aptdpoug a, B 9Tt loxUet
Va2B = aVB.
Nvon

Enedr 20 = 4 - 5 = 22 - 5 éxoupe V20 = V22.5 = V22 . V5 = 2V/5,

Opolwe éxoupe Va2B = Va2 - VB = aVB.

» O aplBudg 20 uropel va avaAubel Kai ue dAAov TodTo o€ YIVOUEVO TTapayo-
viwv .. 20 = 2 - 10, aAAd 101e Kavevac napdyovrdg Tou eV eival TETOAYwvVo
eVoG BetikoU akEpalou aplBuod.

Na arnodeixBel otL:

a) 3V3 + 2V3 = 5V3 B) V3-V24 = 6V2 y) V50 - V18 = 2V2
Nvon
a) Me 1 BonBela TNQ EMIUEPIOTIKNG IOIOTNTAG EXOULE:
3V3 +2V3 = (3 + 2)V3 =5V3
B) V3-V24 =V3.24 =V72 =V36-2 =136 -V2 =6V2
y) VB0 -V18 =V25.2-V9.2 =V25-V2-V9 -V2 =5V2-3V2 =2V2

Na petatparnel 1o KAAoua i, Tou €xel ApPNTO TIAPOVOUACTH, O L0OJUVAUO

V3
KAQoua pe pntd MapovouaoTr).
Nvon
MoAarAaoIGloupe Kat Touc dUo 6PoUC TOU 5 _5-V3 53 _ 53
KAQOUATOC e TOV TIAPOVOUAOTH. 3 V3-Vv3 (V32 3

21
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Mépog A - KepdAato 1o

Ta tetpdywva ABI'A kat F'ZHO €xouv eppaddv 12 m? kat 3 m? avtiotoixwg. Na

Bpebel To euBaddv Tou opBoywviou BKZI™ kal To uAKkog Tou Turuatog BO.

Nvon

To eupadodv Tou TeTpaywvou ABIA eival BI'? = 12 m?, 2 )
oméTe N MAeupd Tou eival B = V12 m.

To eppadodv tou TeTpaywvou MNZHO eival 22 = 3 m?, 12 m2 E
ondte N Aeupd Tou eival F'Z = V3 m. EMopévag

To epPaddv Tou opBoywviou BKZI™ eival:
E=Br-rz=Vvi2-vd3=vi12:3=v36=6m2  , - .
To urKog Tou TuRuaTog BO eivat: 3m?
BO=Br+r@=Br+rz=vi2 +v3= © H

V4.3 +V3=2V3+V3=23V/3m.

EPOTHZIEIZ KATANOHXHX

Na CUUTTANPWOETE TIG I0OTNTEG:

a) 3V3 + V3 = ... B) 5V2-3V2 = ... y) V5 + 4V5-5V5 = .
d) Vi2-V3 = ... g) V18 : V2 = ... oT)3V2-V8 = ...

Na OuuMANPWOoETE ToV TTIAPAKATW Tivaka avtiotolxiCovtag oe kAdBe otolxelo g

omAng A éva otolxeio amnod 1 otAn B.

a. V25

B. V5 1. -5  a [ B |y ]3] ¢e]or]
Y. -V25 ,

5 VE 2. dev opicetal

e (-5) 3. 5
ot. V-52

Na CUUTTANPWOETE TOUQ TIIVAKEG:

22

ABpolopa Mvdpevo MnAiko
a B VaVE VaTp Vva+VB Ve Va3 W
B VB

4 1
9 16
64 36
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1.1 lMpd&eig pe mpayuatikous aplopous

Na xapaktnploeTre TIQ MAPAKATW MPEOTACELG Ue (2), av elval owoTeg 1 ue (A), av
elval A\avBaopuéveq.

a) V2-V3 = V6
B) V2 +V3 =15
3) V(-3)’ =3

1 2_ 1
A \(z-1 =z
o1) To dmAdoto Tou V5 eival o V10.
) To wod Tou V12 eival 1o V3.

‘Eva tetpdywvo €xel eppaddv 50 m?. Eival owotd va 1oxuplotoUue Ot n TAeupd
Tou elval 5V2 m;

[POTEINOMENE2 AXKH2EIZ — IPOBAHMATA

Na urnoAoyioete TIC mapaotdoelg:

a) 8V -7V5 + 2V5 B) 5V7 — 8V3 -2V7 + 4V3

Na anode(EeTe TIQ 100TNTEQ!
@) 3V2-V50 + V32 -6V8 = -10V2  B) V27 - V20 + V12 -V5 = 53 - 3V5

y)\@-%—\@-\/?{ﬂ%:\/é 5) V36 - VA9 - VOB -\02 - 3.8

Na urnoAoyioete TIC mapaotdoelq:

a) V12+V16 B) V86+2V52-/9 y) V6V 12V 39

Na CUUTTANPWOETE TOV THVAKA HE TIG TIEPIPMETPOUGS Kal Ta euPadd Twv opboywviny
ABI'A, EZHO kat KAMN. TMoto amé ta opBoywvia €xel TO peyaAuTtepo eupadoy;

I:1g 52 V2

| ABPA |
B 2 o2
| KAMN |

VIR 3V2 3V2

23
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Mépog A - KepdAato 1o

Na kdvete TIG TIPAEEIG:
a) V2 (V18 + VB) B) V6 (V27 - V3)
Y) (V75 + V45 —V300) : V15 ) (V7 -V5)(V7 + V5)

n Na petatpéPere Ta MAPAKATW KAAOUATA, TIoU €X0UV dPPENTOUG TIAPOVOUAOCTEG, OE
1ooduvapa KAdopata pe pntoug MapOVOUAOoTEG.

1 4 5 5) 2V3 + V6
Q) N ) ==~
Na AUoeTe TIG €EIOWOELC:
a) V5 + x = 3V5 —x B) V6 x = V24
y) X =V32 5) 3V3-x = V27
V2

a Na anodei€ete 611 (V3 - 1)(V3 + 1) = 2. Xpnowonolhvrag Ty mponyoUuevn 106-
1
V3 -1

NTA VA PETATPEPETE TO KAAOUA , TIOU €Xel ApPNTO MAPOVOUAOTY), 0 100dU-

VAUO e prTd MapOoVouaoTT). A 5

n Av T1a Tetpdywva ABIA, TEZH €xouv
euBaddv 50 m2 kal 8 m? avriotoixwe, va 50 m?
anodeiEete OTL TO eUPAdOV TOU TETPAYW-
vou BOIE eival 98 m?. A

H

Z E

>TIQ KABeTeg MAeupeg AB = 3 cm kat Al = 6 cm opBoywviou Tptywvou ABIT, va
ndapete avriotolxwg Ta onuela A, E, €tol wote AA = 2 cm kat AE = 1 cm. Na
amnodeitete 611 BT = 3AE.

ST0 1000KeNEG Tplywvo ABIT (AB = A, To Ugog

AA = 4 cm kal n nAeupd BIC = 4 cm.

a) Na unoAoyioete v nmAeupd AlC kKal OTn OUVE-
Xela va amnodeiEete OTL N TEPIMETPOS TOU
Totydvou ABI eival 4 + 4V5 cm.

B) >tnv mponyouuevn epwTNoN 4 padnteg edwoav
TIQ TAPAKATW ATIAVINOELG:
4 + V20, 4+ 2V20, 8V5, 2(2 + V20). B A r
Moteg and autéq eival owoTEg; «  4cm - »

4 cm

24
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1.2 Movwvupa - NpdEeig pe povwvupa

v Mabaivw t eivar adyeBpikn napdotaon kai nus Bpioketar
n apiBuntikn tipn tns.

v diakpivi av pia ofyeBpikn napdoracn eivar povevuuo Kar
npood1opifw to Babud tou.

v Mabaivw va kavw npagels pe povwvupa.

AlyeBplkéC mapaoTaoelc - Movwvupa

APAZTHPIOTHTA

1. Na Bpeite v mepiueTpo Kal To euBaddv Twv
KITpIVWV OXNUATWY.

2. 310 mpdowvo oxnua @aivetal n katoyn evoc
a KATQOTNMATOG TIoU TIpOKeTal va otpwdel pe
nAakdkla. Na eEnynoete yiati Ta MAaKAKLa TTou
Ba xpelaotouv €xouv OUVOAIKG euBaddv 2x2 + Xxy.
. Av x = 5 katy = 8, molo elval To OUVOAIKO
X euBaddv Toug;

. J

ANYEBPIKEC TAPACTACELS

MOAMEG @OPEG yla va AUooupe eva TPOBANUA, Kata- 4.5+ 2 .8, 2.52+5.8
Ajyoupe og ekPPACELG TIOU TIEPLEXOUV POVO aplBuoug
Kal yI' auté ovoudlovtal aplOunTIKEG MapacTAcELS.

Ydpxouv Ouwg Kal TPOoRArjuaTa ota oroia Karta- 4x, 20+ 28 X2 a8
AYouue Og eKPPAOELS Ol OTIo(eg, eKTOC and aplbuoug,
TepPLEXOUV Kal HETARANTES. Ol ekPppAoelC AUTEG AEyovTal 2x

aAYEBPIKEG TAPAOTAOELG. 52Xt xy
E1dkdTERQ, UIa aAYeRPIKN TTAPACTACON AEYETAl AKEPALQ,

otav YETAEU TWV PETARANTWV TNG ONuelnvovTal uévo

OLTIPA&ELG TNG TPOOBEDNG 1) TOU TOMATAQCIAOUOU KAL 2y £ 3x2 7 a + 82 4 nR3
Ol eKBETEC TV PeTaBANTWY TG eival BeTIKol akEpalol. 2 3

Av oe pia aAyeBplkry apdoTaon AvIlKATAoTr)OoUE TIC METABANTES pe aplBuoucg Kalt
KAvouue TIQ TIPAEELS, Ba mpokUYel Evag aplBuog Tou Agyetal aplOunTIKA T 1 anAd
TIUN TNG aAyeRpPLkng mapdotaonc.

Ma mapddelyua, n Tiun ™S aAyeRBpPIKng mapdotaong 2x° + xy yla x = 5 katy = 8, eivat
2:5%2+5-8=90.

25
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Mépog A - KepdAato 1o

Movavupa

Ol aképaleg aAyeBplkég TapaoTdoelg, OTIG OTioleq 2

LETAEU TOU apIOUNTIKOU TIAPAYOVTA KAl TWwV UETARANTOY — 4X, X7, ?06, V2 x4y2u3

ONMELWVETAL UOVO N TIPAEN Tou ToAAamAactacuou,

A€yovtal Hovwvuua. ,
v H H Movewvupo

>’ €éva HOVIOVULO O aplBunTikog mapdyovtag Agyetal 2X3y

OUVTEAEOTAG TOU WOVWVULOU, eVW TO YIVOUEVO OAWV / \ ,

TV METARNTOV TOU UPWHEVWY OTOUG aviioTolxouq — OUVIEAeatns Kuplo pepos

eKBETEC TOUG AyeTal KUPLO HEPOG TOU OVWVUOU.

OexkBEMQ UG ueTaBAnTr’]q)Eéyqul Baeuo'quou povwvUuoU To povdvupo 2x% eivat:
WG TPOG TN PeTtaBAn) auth. Idaitepa, epooov T.X. X=X,
edv dev eugavidetal ekBETNG oe pia PeTaBANT 0 Babudg
TOU MOVWVUHOU WG TIPOG TN METABANTY autr looutat ue 1.
Babudg Tou PovVUHOoU WG TPOC OAEG TIQ HeTaBAnTéc Tou 4%V BaBuou wg mpog x katy

AEYETAL TO ABPOIOUA TWV EKOETWV TWV UETABANTWY TOU. — —

3°Y Babuou wg TPog x
1°v BaBuou wg mpog y

Ta povwvupa 1oy €xouv To (B1o KUpLo HEPOG A€yovtal Opola.

Ma mapddelyua Ta Jovovuua % xeyw?, —-bxyw?, x%yw?, elival duola.

Ta duola povmvuua ou €xouv Tov (010 ouvteAeoTr] A€yovtal [oa evw, av €xouv avtiBeToug
OUVTEAEOTEG, AéyovTal avTiBeTa.

Ma mapddelypa Ta povawvupa 2x3%y kat —2x%y eival avtibeta.

JupQwvouue akoun va Bewpouvtal Kal ol aplBuol we povwvuua Kal Ta ovoudaloupe
otabepd povwvuua. Eidikétepa, o aplbuég 0 Aéyetal UNdeVIKO PMOVWVUO Kal dev €Xel
Babud, evw 6Aa Ta ANA otabepd povwvupa eival pndevikou Babuou. MNa napddeyua,
0 aplBuocg 5 eival orabepd povwvuuo undevikoU Babuou.

MAPAAEITMATA — EOAPMOTEZ

Na Bpebel N aplOUNTIKY TIU TWV MAPACTATEWV
a) -3x%y3, yilax =-2kary = -1 B) 202-3B + 6ylaa =-3kalp = 8.
Nvon
a) H apBuntikn TP g napdoraong -3x%y® yia x = -2 kat y = -1 eivat:
—3 . (2)2+ (-1)3 = =B+ (+4) - (-1) = 12,

B) H aplBuntikn TIun TN napdotaong 2a® — 3B + 6 yila a = -3 kal B = 8 eivat:
2:(-3°-3-8+6=2-(+9)-24+6=18-24+6 =0.
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1.2 Movwvuua - Mpdéelg pe povavupa

To 1Bavikd Bdpog B (og KINQ) evog eviAika, UPoug u (o cm) divetal and tov TUTo
B =k (u -100 + %) ormou t eival n nAkia Tou (o€ €t) Kat K pa otabepd (yia Tov

avdpa k = 0,9 kat yla tn yuvaika k = 0,8). Na Bpebei oo eival to 1davikd Bapog
yla évav avdpa Kal pia yuvaika, and toug onoioug o kabgvag eivat 30 eTwv Kat
€xelL uyog 1,77 m.

Nvon
To 1daviké Bdapog B (oe kIAd) evog dvdpa nAikiag 30 etwv kat uyoug 1,77 m = 177 cm,
elval B = 0,9 - (177— 100 + %) —0,9-(177-100 + 3) = 0,9 - 80 = 72 KA.

To 1davikd Bdpog B (og KIAG) piag yuvaikag nAikiag 30 etwv kat Uoug 1,77 m = 177 cm,
elvalB = 0,8 - (177— 100 + %) —0,8-(177 - 100 + 3) = 0,8 - 80 = 64 KIAG.
Na Bpebel TO pOVWVUPO TIOU eKPPAlEL TO ePPaddvV Tou
XPWHATIOUEVOU UEPOUG, TO OTolo TEPIEXETAL UETAEU TOU
TETPAYWVOU Kal Tou KUKAou. Na mpoadloplotel 0 ouvte-
AEOTNG TOU, TO KUPLO PEPOG TOU Kal 0 Baduodg tou.
Na urtoAoyloTel 1 aplOuUNTLKY) TIKK] TOU UE TIPOCEYYLON YA
p = 10.

Nvon
To tetpdywvo €xel MAeupd 2p, omdTe 1o euBaddv Tou eival (2p)?> = 4p? Emneldn) 10
eUPaddV Tou KUKAOU efval TIp?, TO XPWHUATIOUEVO UEPOG €XEl ePaddv 4p? — Tip?. Me Tnv
ETIMEPIOTIKN 1DIOTNTA N TIapdoTtaon 4p? — P? YpdgeTal
4p? - mp? = (4 -m)p*®

Apa eival povwvupo deutépou Babuou e ouvteAeotn 4 — T Kal KUPLO WEPOC P2
H aplBuntikr) Tiur Tou yia p = 10 cm, pe mpoogyylon, eival
(4-314)-10°=0,86 - 100 = 86 cm?.

EPOTHZEIX KATANOH2ZHX

Moleq amnod TIg MapakATw AAYERPIKES MAPACTACELS elval HOVWDVUUAQ;

a) —3x%y B)3+xy ) g d) 2xyw?  g) (3-V2)ap® o) %OBYS
W

Mola and Ta MapakdTw Jovavuua eivat éuola:

Q6 Bt V) oo 8 b o) DX o Sy
)X e e ) VR
27
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Mépog A - KepdAato 1o

Na OUUMANPWOETE TOV MAPAKATW THVAKA:

MovWVupo ZuvteAeoTnq KEjplo
MEPOQG
5xy*
—xy?
1 yeys
—V3x4

Babuég wg Babudg wg Babudg wg
POG X

MPOG Y  TPOG X KAl Yy

Eva povdvupo €xel ouvTeAeaTr| — o Kat KUPLO HEPOG xy?w?. Na Bpeite 10 (00 TOU

Kal TO avt{BeTo HOVWVUUO TOU.

Na AUoete T0 oTaupOAeEO.

(2] (4] (6]
o [ [ | L[] || | 1]
ol | | [Tle [ N
o ] 1 L] e | [ le
[ |ol [ [ | L[] N
|| o @]
| e[ ][] N
H o | | | |
ol HEEN I NN
OPIZONTIA KAGETA
1. 'EKppaon mou neplExel aplbuoug 1. To povwvuuo autd dev €xel Babuod.

KAl METARBANTESC oUVOEAUEVES E TA 2.

oUpBoAa Twv nmpdEewv (dUo AEEELR).

2. Eilvat Ta povwvuua 8, -5, 0, 3. 3.

w

Eivat o Babudg tou povwvupou
32w WG PO Y.

4. 2TO HOVWVUPO —2x°y elval To —2.

5. Elval Ta povovupa — gx3y, -3x3%y. 4.

6. O ouvteAeoTQ TOU OVWVUOU Xy. 5.

7. Elval To xyw? 0To HOVWOVUUO 4Xyw? 6.

(dUo AEEelQ).

8. H anAouotepn aAyeBplikr) mapdoraon. 7.

8
28

21-0143_MATH_G GYMN.indb 28 @

3TO HOVWVUHPO 7x*yw® g TIpog X
elvai 4.

Mapdotaon Tou PeTaty Twv JeTa-
BANTWV TNG ONUELDVOVTAL JOVO Ol
npdéelg Tng npdobeong Kat Tou
noA\anAactacuou.

Efval Ta govavupa 5xy2, —V25xy?2.

Elval Ta povawvuua 40%B%, —a?R?.
H... TOU HOVWVUUOU —2X%%y yia

x =2 kaly = -1 eivat 8.

Elval o BaBudg twv otabepwv povw-
vUupwv 6, -3, 7.

. H mpdé&n autr de onuelwveral yeta-

&U Twv PETARANTWY evOC HOVWVUUOU.
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1.2 Movwvuua - Mpdéelg pe povavupa

[POTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n Na Bpeite TNV apIOUNTIKY TIUA TwV AAYERPIKWY TTAPACTACEWV:
a) —2xy° + x%y -4 yiaax =-2kay = 1

B) %xa)2 + %aﬁ yiax =3 kalw = -2

‘Eva povwvupuo €xel ouvieAeotn —% Kal puetaBAntég a, B. Na mpoodiopioete T0

HOVWOVUUO, av 0 BaBudg Tou wg pog a eivat 2 kal wg mpog a kat B eival 5.

Na mpoodlop{oete TV TIUr TOU GUOIKOU aplBuoU v, WOTe TO HOVAOVUUO 3X'y?
a) va eival undevikou Babuou wg Tpog X
B) va eival méumrtou Babuou wg MPog x Kat 'y
Y) va €xel aplOuUNTIK TIun 48, yla x = 2 katy = —1.

Na Bpeite Toug aplBuoulg K, A, v, WoTe Ta hovwvuua 4x%yY, Ax<y? va eival:
a) éuola B) {oca Y) avriBeta

Na ypdyete TA HOVWOVUUQA TTOU eKPPACOUV TO euBaddv
Kal Tov OYKO ulag ogaipag mou €xel aktiva p. Na
MPoodlop(oeTe TO OUVTEAEDTY), TO KUPIO UEPOG KAl TO
Babud kABe povwvupou. Mola eival N apBuUNTIKA TIun
KABe povwvuuou, otav p = 10;

B Mia opdda kaAaBoopaiplong €dwoe 9 aywveg.
Na ypdyete ula alyeBpIkr) mapdoTtaon mou ekppAlel
TOUG BaBuoug TIoU CUYKEVIPWOE, av o KABe Vikn
naipvel 2 Babuoug kal oe kABe NTTa 1 Baduo.

E
Na ypdyete Tnv aAyeBpIkr) mapdotaon mou B
ekQpAlel To euPaddv Tou TeTpaywvou BIrAE.
Molo eivat To euPaddy, étav x = 12;
X A

29
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Mépog A - KepdAato 1o

B3 MNpdkeic pe povavupa

Ot petapBAnTég evog HovWwVUUOU avIImpoowTieUouv aptBuoug kat yI' autd oTIg TIPAEEIQ
mou yivovtal PeETAEU HOVWVUUWY LOXUOUV OAEQ Ol IBIOTNTES TWV TIPAEEWY TIoU 1oXUoUV
Kal oToug aplbuoug.

Mpdobeon HovwVUuwWY
‘Eva d6polopa opoiwv povwviuwy T.x. —5x° 4+ 2x3 ue 1 Ponbela TG EMIUEPLIOTIKNG
©O10TNTAG YPAPETAl

—6x3 + 2x3 = (=6 + 2)x3 = =3x3
Mapatnpoupue Ot
To dBpolopa opoiwv HoVWVUUWY glval LOVWVULO OUOLO e auTd Kal €XEL CUVTEAEDTT)
TO ABPOLOUA TWV CUVTEAECTWVY TOUG.

SUuQwva Pe Tov TPOoNYOUHEVO Kavova, Exoupe —12x%y — 3x?y = —15x°y.
Av Ta povivupa dev elval ouola, onwg ta 3x Kat by, Tote To dBpoloud Toug 3x + 5y dev
elval povwvupo.

MoAAaMAQOLa0UOG HOVWVUUWY
‘Eva yivopevo povwvupwy 1. (—2x)(3x?y) he Tn Borbela Twv (IOI0THTWwY Tou TIOAATTIAG-

olaopou Kat Twv dUVAPEWY YPAPETal
(-2x)(3x%y) = (-2)x - 3x%y = (=2) - 3(xx’)y = -6x°.

Mapatnpoupe Ot
To ywvouevo povwvluwy eival Jovivuuo JE:
® QUVTEAEQDTT] TO YIVOUEVO TWV OUVTEAECTWY TOUG Kal
® KUPLO PEPOG TO YIVOUEVO OAWV TWV METABANTWY TOUG e eKBET KABe peTaBANTAG TO
aBpolopua Twv eKBETWV TNC.

ZUupwva pe Tov TiPoNYoUHEVo Kavova €Xoule (—3x4y3w)(%xw3) = —% x5y3w?,

Alaipegon povwviuwv
H dlaipeon povwvipwy yiveral onwg kat 1 dlaipeon aplouwy.
MNa napddetyua,

-12x%y 4 2
(-12x%y0P) : (4x°yw) = LA LA A % = -3xw.

4y 4 Xy

Xyt 7y’

Opolwg éxoupe: (7xy?) : (-x%y) =

Mapatnpouue OTL OTO MPEWTO TIAPAdELYUA TO TINAKO TWV PHOVWVUP®WVY glval HOVWOVUUO,
ev 0To deUTePo NMapddetyua dev eival HOVWOVUUO.
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1.2 Movwvupa - Mpdéelg e povwvuua

MAPAAEITMATA — EOAPMOTEZ

n Na yivouv ol pd&elq:
a) —70x® — % ax? + 4ax? B) (—%xy2) . (— %x3y2) Y) (%033) : (—%GB?’)

fvarn 1 1 1 8 7
a)—70x2—§0x2+4ax2:(—7—§+4)ax2=(—? —7+§)0x2=—7ax2

0 (o) e - e - Loy

T R e

And to onueio A agprjvoupue €va owpa va neoel oto €3apog. Av 0
XPOvog t oe sec Tou pecohaBel HEXPL va PTACEL OTO €DAPOG Eval | A »
SIMAA010G Tou XpAvou Tou Ba €kave, av TO aPrjvape va MECeL amod TO
onuelo B, va Bpebel To povwvuuo ou ekppdlel v andotaon AB.

Nvon .
A6  duoikr yvwpliCoupe 6t n andotaon AE divetal anod Tov TUno

. . , B.
AE = % gt?, orou g = 10 m/sec? nepinou. Apa AE = 5t2.
Av agrivaue To owua va méoel and 1o onueio B, 1éte Ba €ptave £-
01O €0aPog o€ XPOVo - Sec Kal Ba nrav
IO S S IUTSN R
BE= 59 (z)=g 10 7 =7¢
H andotaon AB elval AB = AE-BE = 52— S = P e- 2= D

Mia ToyeVTEVIA KUMVOPIKY) KOAWVA, TIOU €XEL aKTiva BAomG p Kal UPog U, evioxUeTal
TIEPIUETPIKA e TOWEVTO Kal anoktd aktiva Bdong dimAdota g apxikng. O un-
XAVIKOG loxupiletal OTL TO TOWIEVTO TIOU TIPOCTEBNKE €xel OYKO TPIMAACLO TOU
apxikou dykou tTng kKoAwvag. Eival cwotdg o 1oxuplopdg Tou;

Noon =P

O apxkog Oykog TnG KoAwvag nrav V, = mp2u.

Metd Vv evioxuon NG KOAWVAG, O OUVOAIKOC OYKOG TnQ

gyive V, = 1(2p)°u = n(4p?)u = 4mnp?u. Apa TO TOLUEVTO TIOU U

MPoOoTEBNKE €xel OYKo V, -V, = 4Tip?u —TIP2U = 3mp2U, TIoU elval

MEAYUATL TEIMAACIOC TOU apxlkoU OYKOU TIP°U TNG KOAWVAG.

Emougévwg o 1oxuplopdg Tou pnxavikou eival owoTog. T -'_'5‘-;5 Py

&,,__//
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Mépog A - KepdAato 1o

EPOTHIEIZ KATANOHXHX

Na xapaktnpioete TI¢ mapakdtw Mpotdcelq ue (), av eival owotég ) pe (A) av
elval Aavbaouévec.
a) To d6poloua opoiwv HovwVUUWY glval HOVWOVUUO.
B) H dlapopd dUo povwVUHWY elval LOVWOVUUO.
Y) To ywvéuevo povwviuwy eival HovovUlO.
3) To mnAiko dUo povWVUU®WV gival HOVWVUUO.
Na CUUTTANPWOETE TIG I0OTNTEG:

a) -5x% + 2x% = ... B) -Bx2-2x3 = ... Y)3X -2y +2Xx = ..........

O) 4x?y —yx? = .......... €) 2Xy -y = ... oT) 6X3y 13Xy = ..........
—12x3 2

Q) 5x*w? (.....) = —10x5w* n) xy = 4;( 0) 3x?y — ... = —4x%y

[POTEINOMENEZ AXKHZEIZ — TPOBAHMATA

Na kdvete TIG TIPAEEIG:
Q) —7x%y + 4x?y B) 4ax® — 6ax? + ax® y) 6x3 — %XS

d) 0,25aB8 — 0,35aB + 0,5aB €) %xy%)“ —1,2xy2w*  oT) —3V2x2 + 4V2x2 - V2x?
Na urtoAoyioete ta yivoueva:
a) —3x - bx? B) 6x2 - %x3 Y) 2xy® - (-3x%y) 0) —3x%y - (—2xy‘w)

£) —%083 - 40 oT) %XSOQ - (— %xc@) Q) (— %xy3) - (-3%x%w) - (— %yuﬁ)

)

Na urnoAoyioete Ta mnAka:
a) 12a® : (-30) B) 8x3y : (2xy?) Y) (— %0.3[35) : (%CFBZ‘)

O) (0,84x°wd) : (-0,12xw?) €) (—x%a‘w) : (— %x%) ot) (0,5a%87) : (—%&B?)

&)

Na KAvete TIG TIPAEEIG:
a) (- gy) - (6xy) B) (-2 (-8 Y) (2xyw)? - (XY

&)

Na Bpeite 10 euBaddv Twv MAPAKATW oxnudatwy. Moleg and TIC ekPPACEIS TIOU
Bpnkarte eival HOVWVUUA;
Q)

Y) 3)

)
X

Na ocuyKpiveTe TO euBaddV Tou TEACIVOU TPLYWVOU UE
TO ABpoIoUa TWV eUBAdWY TWV KITPIVWV TPLYWVWV.
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4.3 Nohuwvupa - MpéoBeon kai Apaipeon MOAUWVUPWY

v Mabaivw © eivar nodvivupo, noios eivar o 8aduds evos
nodvwvipou Kar Siakpivi av Svo nofvevupa eivai ioa.
v Mabaivw va npoodctw kar va apaipw nodvevupa.

APAXTHPIOTHTA

1. Na ypdyete tpia dpota ovivupa pe dUo JETARANTES Kat va Bpeite To dBpoloud Touc.

2. Na ypdyete Tpia povidvuua pe dUo HeTaBANTES ou dev sival duola. Mropeite twpa
va Bpeite éva HovVwVUUO (00 pe To dBpoloud Toug;

3. Na Bpeite 10 Badud Kdbe povwvUpou TNG EONYoUHeVNS ep®TNoNg, we Pog KABe
HETABANT Kal wC MPOQ TIG dUO UETABANTEG.

. J

MoAuwvupa

>Tnv ponyoupuevn evotta edaue, ot To ABPOoIoUA OUOIWY LOVWVUHWY

elval Jovwvupo opolo pe autd. Av dUo TOUAAXIOTOV povavupa dev elval

dpola, Téte To ABpoloud Toug dev elval HOVWVUUO aAAA pia aAyeBPIKN
TAPAOoTaAOoN, TTOU AEyeTal TIOAUWVULLO. TLX. 3x%y + 2xy? — 5x3)°

To MOAUWVUHO 3x%y + 2xy* — 5x3y3
EXel TPEIG OPOUQ ToU eival Ta
hovavuua 3x2y, 2xy4, —b5x3y8,

KdBe povwvupo ToOU TEPLEXETAL O €va
TTIOAUWVUO AgyeTal P0G TOU TTOAUWVUUOU.

EldikdTEPQ, £va TTOAUWVUUO TIoU dev €xel OUoloug Opoug Agyetal
e JWVUHO, av €xel dUo 6poug 3a° - 28
® TPIOVUHO, aV €Xel TPEIG OPOUC. 2x2 — 3x + 4

To moAuwvupo 3x%y + 2xy* — 5x3y3 eival
3ou Babuou wg TPog X,
40ou Babuou wg mMpPog Yy,
60U Babuou wg TPOG X Kal Y.

Babudg evog moAuwvipou wg mpog pia n
neploodtepeq PETABANTEG TOU, elval O ueya-
AUTePOC anod Toug Babuouqg Twv dpwv TOou.

Aexdéuaote 0Tl KABe POVOVUPO elval Kal TIOAUWVUPO. ZUppwvoupe, akdua, Ot kdbe
aplBuég propel va BewpnBel Kal wg TIOAUWVUUO, oTidTE AEyeTal 0TaBepd TTOAUWMVUUO.
EldikéTERQ, 0 APIOUOC UNdEV AfyeTal UNJEVIKO TTIOAUWVUMO Kal dev €xel BaBud, evw kABe
AA\o otaBepd TIOAUWVUNO elval undevikou Babuou.
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Mépog A - KepdAato 1o

To MOAUWVUPO —3X + 2x2 + 5 €xel pia petaBAnTr) TNV X Kal yia ouvtouia cupBoAileTal
Px) 1 Qx) 1 AKX K.T.A.

To moAudvupo P(x) = -3x + 2x2 4+ 5 elvar deut€pou BabBuou kat prnopouue va To
ypdyoupe €101, WoTe KABe Opog Tou va elival peyaAutepou Babuou armd Tov enduevo Tou.
AnAadr, P(x) = 2x2 - 3x + 5.

Tote, Aéue, OTL YPAPOUUE TO TTIOAUWVUNO KaTtd TI§ pBivouceg SUVAELG TOU X.
H apt®unTikn Tiur) Tou moAuwvupou P(x) yia x = 5, cupBoAietal pe P(5) kal eivat:
P5)=2-5-3+5+5=50-15 + 5 = 40.

AUO TToAU®VUlA elval {oa, dtav éxouv 1A TTOAUDVUHA 3% — 5X + 1 Kat ax® + Bx + 1
épouc (oa povdvupa. elval (oa, ava = 3 kal B = -5.

Avaywyn opoiwv 6pwv

Av 0g €va TOAUWMVUMO Umldpxouv 202 - 3B + 402 -5B =

duola HoVWOVUUQ, 1) OTIwg AEue OuolLoL 202 + 402 - 3B - 5B = 602 - 883

dpol, TOTe Propoupe va TOUC avTika- | | |

TAOTAOOUME He TO ABpoIopd Touc. H apxukr aAyeBpikr mapdotaon, mou eixe

H epyaoia auti A£yeTal avaywyr T€00ePIG OPOUG, CUUTTUXONKE 0 uia AAAN
L ue duo vpouc.

opolwv épwv. L ]

Mpoobeon - Apaipeon moAUWVULWY
MmnopouUue va MPooBETOUPE 1) va aPalpoUpe TIOAUWVUUA XONOLHOTIOIWVTAG TIC YVWOTEQ
OLOTNTES TWV TTPAYUATIKWOV APIOUWV.
Ma nmapddetyua, Ta moAuwvuua A(x) = 3x® — 2x% — 7x — 5 kat B(x) = 2x3 — x> + x €xouv
dBpoloua f dlapopd mou Bpiokoupe we eEng:
AX) + B(x)= (Bx®3—2x?-7x-5) + (2x*—=x?> + X) = (AnaAelpoupe TIC MapevOEDELQ)
=3 -2 -7x-5+ 2 -x% + X = (Kdvoupe avaywyn ouoiwv épwv)
= 5x3—-3x%?-6x - 5.
Opolwg, €xouue:
AX) —B(X) = B3 —-2x2—-7x=5) — (2x3 = x® + X) =
=33 -2 -7Tx-5-2x3+ xX°—x =
= x2-x2-8x-5.

MAPAAEITMATA — EOAPMOTEZ

a) Na ypagei To moAuwvupo P(x) = 4x% — 8x + ax® — 5 katd 11§ ¢pBivouoeq Suvapelg
TOU X Kal va Bpebel o Babudg tou.
B) Av to P(x) eival {co pe To moAuwvupo Q(x) = Bx? + yx + J, Toleg eival oL TIUEG
Twv q, B, Y, 9;
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1.3 MoAuwvupa — MpdaoBeon kat Apaipeon TOAUWVULWY

Nvon
a) To moAuwvupo P(x) = 4x? — 8x + ax® — 5, katd 11 pBivouoeg dUVAELG TOU X
ypdopetal P(x) = ax® + 4x? — 8x — 5. To P(x) elval tpitou Babuou, av a # 0 kat
deutépou Babuou, av a = 0.

B) Ta moAuwvupa P(x) = ax® + 4x? — 8x — 5 kat Q(x) = Bx® + yx + O eival (oa, av
a=0B=4v=-8kad = -5

Mwa Blotexvia polxwv yla va KAtaokeudoel X TIouKAauloa £odeulel nuepnoiwg
500 € yia poBoug unaAnAwy, 10 € yia Ta UNIKA rou amnattel KA0e MOUKAULoO
(Upaopa, KAWOTEG, ...) Kal 11—0X2 € yla 1a undlouna €€0dd TG (METAPOPIKA,
NAEKTPIKO pelpua ...). Ndoa Eodelel nuePNOiwG YLa TNV KATACKEUN X TOUKAUIOWV;
Mowa Ba eival Ta €Eo0da tng Blotexviag, av kataokeudael 50 MOUKAWLOQ;

Nvon
Ta €£0d0a TwV UAIKWV Yla TNV Kataokeun evog Toukduloou eivatl 10 €, ondte yia
Ta X TTIouKApLoa ta €£0da Twv UAIKWY Ba eival 10x €. To ouvoAikd mood oe €, Tou
Eodelel nuepnoiwg n Blotexvia eivat P(x) = 11—0 x2 4+ 10x + 500
MNa v kataokeur 50 Moukdulowy Ta €€oda eivat:

P(50) = 110 50?2 + 10 - 50 + 500 = 110 2500 + 500 + 500 = 1250 €

Av P(x) = x2 — 3x + 4, va npoadloplotel To MoAuwvupo Q(x) = P(2x) — P(—x).

Nvon
To moAuwvupo P(2x) mpokurttel, av oto P(x) B€ooupe, OToU X TO 2X, OTIOTE EXOUE:!
P@2x) = (2x)2-3(2x) + 4 = 4x>-6x + 4
To moAuwvupo P(—x) mpokumTtel, av oto P(x) B€coupe, OMou X TO —X, OTIOTE EXOULE:!
P(—x) = (x)2=3(—x) + 4 = x2 + 3x + 4. Apa:
QX) = P@2x) = P(—x) = (4x>—=6x + 4) — (x> + 3x + 4) =
= 4x2-6x + 4 -x>—-3x—4 = 3x% - X

EPOTHIEIZ KATANOHXHX

Moleg amnod TI¢ mapakdtw aAyepIkés mapaotdoelg eival TToAUwvVUUQ;
a)4x3—5x2+2x—% B) 3x*—7x>-12

Y) V2 x%y — 5xy + y2 + % ) X3 + 2x%y — Vx y? + 3y?

Mola and ta mapakdtw MoAU®vUa eival 20U Babuou wg TIPOG X;
a) 7 - 3x —2x? B) 3x2 —bx - 3x% + 10
Y) 43 + x2 -3+ 2x—-x3 + 6 0) 2xy -3y + 9
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Mépog A - KepdAato 1o

‘Evag pabnmc Béhovtag va utoAoyioel To dBpoloua kat TN dlapopd Twv TTIOAUW-
VUHWV 4x3—8x? + x + 7 kal x3—6x + 2 gypale

ABpoloua Alagpopd
4x3 —8x?> + X + 7 4x3 — 8x2 + x +7
+ X3 - 6x + 2 + —x3 + 6x—2
5% —8x?—5x + 9 3x8-8x2+7x + 5

Elval owotdg o Tpdmnog nou epdpuoce; Na TeEKUNELIWOoETE TNV arndvinor) oac.

Na emIAEEETE TN OWOTY AnAvINon.
To TIOAUWVUUO TIOU TIPETIEL VA TIPOOBECOUNE OTO 2%x° + 5x + 7 yia va Ppouue
dBpoloua 8x® + 4x — 5 elval 10:
a) 6x2 + x—-2 B) 10x> + 9x + 2 Y) 6x2—x—12 d) —6x% + x + 12.

Ta moAuwvupa A(x), B(x) kat [(x) €xouv Babuoug 2, 3 kat 2 avtlotolixwg.
a) Na Bpelte 10 Babud Tou moAuwvupou A(x) + B(x).
B) Av to moAuwvupo A(x) + (x) dev elval To undeviko, Tt Babud unopel va €xel;

MPOTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n Na ypdpeTe Ta TTIOAUWVULA KATA TIG pBivouceq SUVAELS TOU X.
a) P(x) = 3x—5x2 + x* + 10 + 2x3 B) Q(x) = —6x + 2x° + 1
Y) AX) = =3x2 + 7 + 2x3 + 7x ) B(x) =x-x*-5

Aivetal To TIOAUDVUPO A = —2xy? + y3 + 2x3 — xy2.
a) Na Bpeite TV aplBuNTIKA TOU TN yla x = 2 kaly = —1.
B) Na ypdyete To TTOAUWVUUO KATd TIG pBivouceg duvdpelg tou y. MNotog eival o
BaBudg Tou WG MPOG X KAl Y,

Av P(x) = 2x? + 2x — 9, va anodei&ete OTL:

a) P(-3) = P(2) B) 3P(1) + P(3) =0
H empdvela evog otadiou amoteAeital and duo
B SR a g 100 m
NUIKUKAIKOUC dlOKOUG Kal €va 0pBoywVIO TIAPAA- -~
AnAGypaupo, mou €xel unkog 100 p€tpa Kal mAd-
TOQ 2X UETPA. 2x

a) Na Bpelte Tnv nmepiueTpo kat To euPaddv Tou.
B) Na umoAoyioete TV TIEPIPETPO Kal TO epPadov
Tou, av To MAATOC Tou eival (oo pe 60 uétpa.
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1.3 MoAuwvupa — MpdaoBeon kat Apaipeon TOAUWVULWY

Na KAveTe TIQ TIPJAEEIG:

a) (2x2—x) — (x*=5x2 + x-1) B) —=3x2y — (2xy — yx?) + (Bxy — y®)
Y) (2a® — 3aB) — (B2 + 4aB) — (a® + B?) 0) 2w? — [4(0 -3-(w?+ 5(0)]
€) (%x2 = %x + 1) = (%x + X2 — %) oT) (0,4x3 + 2,3x?) + (3,6x* - 0,3x2 + 4)

a Av AKX) = 2x3 = x2 + x— 4, B(x) = =3x3 + 5x — 2 kal '(x) = 4x® — 3x + 8, va Bpelte
TA MOAUWDVUUQ:
a) A(x) - B(x) B) AX) + T'(x) Y) T = [AX) + B(X)]

Na CUPTTANPWOETE TA KeEVA OTIG TTIAPAKATW (OOTNTEC:
Gl EE— — AN = +4)=-6x°-8x+7
B) (—x3 - ... +8)— (... +x2 ) =x3-x*+5x+9

a Na OUUMTANPWOETE TO MAPAKATW TETPAYWVO WOTe va elval paylkd. (Ta tpla moAuw-
vupa opllovting, Kabgtwg Kal dlaywviwg €xouv To dlo dBpoloua).

2x2+2x-3 | 7x2+3x—4

Ix°—3x+2

4Ax2+4x-5

a Av P(X) = (-5x2 + 4x=3) = (x*=2x + 1) + (3x® + x) kat Q(x) = ax® + Bx + Yy, va
Bpelte TIQ TIWES TwV a, B, Y, WOTe Ta TIoAUwvUUa P(x) kal Q(x) va eival {(oa.

m ‘Evag modnAdng Eekivdel and 1o onueio A
Kal oe Xpovo t sec kateBaivel To dpouo AB
he erutdyxuvon a = 2 m/sec?. Otav ¢tdoel
oto onuelo B, ouvexiCel va kive{tal oto
Opouo Bl yia 10 sec ye otabepr| Taxutnta.
Na Bpelte v mapdotaon mou ekPppdAlel
mVv andéotacn mou dvuoe o TIodNAATNC. B r
Mola améotaon drjvuce o0 MOdNAANG, av
t = 5 sec;
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4.2 NoAAamAaciaop6g mMoAUwVIPWY

Mabaivi va noddandaaialw:
v Movivuuo pe nodvivuuo

v lofvavuuo ue nodvivupo

APAXTHPIOTHTA

1.Na ypdyete 10 yivouevo a( + y) oUUPWVA PE TNV ETIUEPIOTIKY 1IBIGTNTA KAl JE
avaloyo tporo va Bpeite v napdotaon 3x3(2x3 + 6x).

2.Na ypdyete 10 yivopevo (a + B)(y + d) oUppwva e TNV EMUEPLIOTIKN 1DIGTNTA Kal

pe avaloyo tporo va Bpeite v napdotaon (3x?y + 2y)(2x? + 5).
- J

[MoAAmAQOIA0UAS MOVWVUOU E TIOANUWVULO

Tnv aAyeBpikn mapdotaon 3x?(2x3 + 6x) Tou elval YIVOUEVO TOU POVWVUPOU 3x° ue TO
TTOAUWVUO 2X3 + 6X, OUPQWVA UE TNV ETIMEPLOTIKNA 1O1OTNTA, PUropoupe va tn ypdyouue
3x2(2x3 4+ 6X) = 3x% - 2x3 + 3x? - 6x = 6X° + 18x3

AlQTIIOTWVOUUE OTL:

MNa va ToAAnAQcIdC0UUE UOVWOVUUO HE TOAUMVUMO, TOANATIAACIACOUUE TO [HOV®-
VUUO HE KABE 6p0 TOU MOAUWVUPOU Kal TIPOCBETOUE TA YIVOUEVA TIOU TIPOKUTITOUV.

[oANQMAQOLA0UOC TTOAUWVUUOU [E TIOAUWVUMO

Tnv aAyeBplkr) mapdotaon (3x?y + 2y)(2x*> + 5) mou eival yvouevo Tou TTIOAUWVULOU
3x?y + 2y Ue TO MOAUWVUMO 2X% 4+ 5, oUUPVA Ue TNV ETIUEPLOTIKN 1O1OTNTA, UTToPOoUE
va m ypdyoupue
(Bxey + 2y)(2x> +5) =3x%y +2x> + 3x?y 5+ 2y - 2x° + 2y - 5 =
= 6x% + 15x%y + 4x?y + 10y = 6x% + 19x%y + 10y
L -

AlQTIIOTWVOUUE OTL:

Ma va moANanAactdooupe TIOAUWVUUO e TOAUWVUUO, TToANanAactddoupe kdBe 6po Tou
evog TIOAUWVULOU e K&Be 6po Tou AAAOU TIOAUWVULIOU Kal TIPOCBETOUE TA YIvoueva
TTIOU TIPOKUTITOUV.

‘Otav kdvoupe MOAATIAACIACPO HOVWVULOU e TIOAUMVUPO 1) dUO TIOAUWVULWY, AEuEe
OTl avartyoooupe Ta yivoueva autd Kal To aroTtéAecua ovoudletal avamtuyua Tou
YIVOUEVOU.
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1.4 MoAanM\aclaoudg MOAUWVUPWY

NAPAAEITMATA - EOAPMOTE2

Na yivouv ol mpdEelq:

Q) —% xzy(x—%y—S) B) (2x2 - 5x + 6)(x — 2)
Y) 4x(-2x2 + 3x — 1) — 3x3(-2x + 5) d) -2x2 (x + 4)(x - 1)
Nvon

a) —% x2y(x - %y - 3) = —% x3y + % x2y? + 2x2y

B) 22 —5x +6)(x—2) =2x3—4x2-5x% + 10x + 6x — 12 = 2x3 - 9x® + 16x — 12

Y) 4x(-2x2 + 3x—1) = 3x3(-2x + 5) = —8x3 + 12x% —4x + 6x® — 15x% = —2x3 - 3x? — 4x
O) 2x2 (X +4)(x—=1) = =2x3(X? =X + 4x — 4) = -2x°(x®> + 3x — 4) = -2x* — 6x3 + 8%?

» O noManAaociaoudc duo ro-

Avwvduwy  urmopel va  yivel 2x? - bx + 6
onwg Kat o noAAanAaotacuog X — 2
Twv aoibudv. Ma napddery- 2 (¢ - 5x+6) — —4x2 + 10x - 12
ua, o moManiaciaousc tou X (@2 -5x +6) —+ 2x3 - 5x* + 6X

(B) epwtrjuaroc 2x3 —9x2 + 16x — 12
(2x2 — 5x + 6)(x — 2) yivetal Kal

WG &81G: x Y

210 dumAavd oxAua gaivetal n npdéocoyPn pag moéptTag,
nou eival kataogkeuaougvn and aloupivio. Av €va UEPog
™™g npdooYng tng néptag eivat dlakoounTtikd TCAuL, va
POoadloploTel TO TMOAUWVULO TIOU eKPPAlEL TO eUBAdOV
™Ng empdvelag mou Ba KaAu@Bel e aloupivio yla tnv ox
KATAOoKeUT) NG nmpodcoyng tng noptag.

x+10

Nvon
H nopta €xel oxrjua opboywviou pe dlaotdoelg 2x + y kal 4x + 10, ondte €xel
epuBadov (2x + y)(4x + 10).
To dlakoounTiké TCAUL €xel oxnua opboywviou pe dlactdoelg y kat x + 10, ondte
exel euBadov y(x + 10).
Emouévwg, 1o eupaddv tng empdvelag nmou Ba kaAubgel pe alouuivio yla Tnv
KATaokeun Tng nmpoooyng g noptag eivat:
(2x + y)(4x + 10) — y(x + 10) 8x? 4+ 20x + 4xy + 10y —xy — 10y =

8x2 4+ 20x + 3xy
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Mépog A - KepdAato 1o

EPOTH2EIX KATANOHXHX

Na CUUMANPWOETE TOV MAPAKATW Tivaka avTioTolxCovtag oe kABe TIapdcTaon G
otANGg A, To anotéAeoud g and ) otAn B.
STNANn A 2THAn B
2 _
x(x + 1) X=X
X2+ 1
X+ NHx-1)

2+ 2 + 1 o | By |5 ]¢e
X(x =1

)

) X2 + 2x + 3
X+ 1A +x)

)

X2 + X
X+ NHx+ 2

o < ® @

X2+ 3x + 2
=1

=
SEE o es we et

Na xapaktnpioete TIq Mapakdtw mpotdoelc he (), av eival cwotég ) e (A) av
elvar AavBaouévec.
a) Av To TTIOAUWVUHO P(x) €xel BaBuod 3 kal To mMoAUWVUPO Q(X)

€xel Babuo 2, téte 1o TIOAUWVUPO P(x) + Q(X) €xel Babuo 6. D
B) Av To MOAUWVUUO P(x) - Q(x) €xel BaBud 7 Kat TO TIOAUWVUUO
P(x) €xel BaBud 3, Tote TO MOAUWVUPO Q(X) €xel Babuo 4. D
Na CUUTTANPWOETE TA TTAPAKATW Kevd:
a) X(2x + .....) = ... + 4x B) 3x3(..... = 2) = 3x%y — ...
Y) X+5(....+3) =2x2+ ... +10x + ..... O) P+ y)X—...)=... —Xy2 + .-y

Na emAEEETE TN OWOTY AnAvinon.
i) O dykog Tou opBoywviou MapaAAnAeTnedou
elvat:
aA3x+1 B)x+1 y)x®+x2 d) x® + x
i) To epPaddv Tou opboywviou maparAnAemImE-

dou eivat: L
a) 6x* + 4x + 1 B) 4x* + 6x
Y) 6x2 + 4x + 2 8) 6x* + 4x X+1
O kaBnynmg Twv Mabnuatikv ¢itnoe and Toug A r
Habntég Tou va ypdyouv v aAyeBplkr napd-
otaon mou ekppdlel To eupBadov Tou opboyw- 2
viou ABI'A kat ol padnteg Tou €dwoav T eENG L
ATavinoelg: <
a) (x + 2)(x + 3) B) 2x - 3x
Y) X2 + 6 d) x> + bx + 6 ATx 3 B

Molég amn’ autég elval owoTég;
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1.4 MoAanM\aolaoudg MOAUWVUHWY

[POTEINOMENE2 AXKH2EIZ — IPOBAHMATA

n Na KAveTe TIGQ TIPJAEEIG:
a) —3x2y(-5x + 2y) B) 4x(2x® — x + 2) — 8x
Y) —5x(2x — 3) — 3x(2— 3x) O) 2xy(x? — 3y?) — 4x(x?y — 2y?)

Na KAveTe TIG TIPAEELG:

a) (2a - 3B)(-4a + 2B) B) x*—2x + 4)(x + 2) - 8
Y) 3x?(-2x + 3)(5 - x) O) (4 — 3x)(b — 2x) — 6X(X — 4)
€) (2x2 — 3x — 4)(-3x% + X) oT) (3x? — 2xy — 5y?)(4y — X)

Na KAveTe TIGQ TIPJAEEIG:
a) (8x —2)(x* = x)(4x — 3) B) 2x(x*—=x + 1)(x-2)- (x = 1)(2x = 3)(x + 2)
Y) (=2x 4 y)(x* = 3xy) — (83X — y)(4x + y)(-2x — 3y)

Na amodelete TIQ 100N TEC:
a) X—4x + 4+ 4x +4) - x*(x*-8)-16 =0
B) Ba + 8B)(B-a) - (a + 2B)(B - 3a) = 6f°

Av P(x) = -2x% + 5x — 3 ka1 Q(x) = 4x — 5, va BpeiTe Ta mMoAUwvVUUAQ:
a) P(x) - Q(x) B) P(x) - [-3Q(x) + 11x — 12] Y) [Px) -2] - [Q(x) + 3]

n Av P(x) = 3x(-2x + 4)(x — 1) kal Q(X) = ax® + Bx? + yx + O, va BpelTe TIQ TIUES TWV
a, B, v, 0, wote Ta moAuwvupa P(x) kat Q(x) va eivat {oa.

Na Bpeite TNV MAeUPd TETPAYWVOU TIOU €XEl eURADOV oy
(00 pe To euPBadov Tou dmAavoy OxrAToC. y y

B ‘Eva olkémedo €xel oxnua opboywviou pe TAATOG X WETPA KAl PE PNKOQ
peYaAUTeEPO amod To MAATOG Tou Katd 5 PETpa. Av TO koG eAatTtwBOel katd 3 pétpa
Kal To TMAdTOoC eAattwbOel katd 1 peErpo, va amodeitere o1l 10 euBaddv Tou
OlKOTIEDOU Ba pelwbel Katd 4x + 2 TETPAYWVIKA YETPA.
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1.5 A%&ioonyeinTeg TAUTOTNTEG

v Buudpar noia 1o0tnta Aéyetar tavonea.
v TvwpiCw nores eival o1 Baoikes tavrotntes.
v Mabaiv va anodeikvow pia andn tavrotnea.

APAXTHPIOTHTA

1. Motec amd g 1odmreg 3x = 12, x +y =7, 4a = 3a + a, x(X + 2) = x2 + 2x,
aAnBeUouV yia OAEG TIC TIMEG TWV UETARANTWY TOUG;

X
2. a) Na Bpeite T0 OUVONKO euBadOV TwV TIPA- 3

OlVWV OXNUATWV.
B) Mota amnd TIC MAPAKATW MAPACTACEIS o 3

eKPPACeL TO ePPadOV TOU KiTPIVOU TETPA- X
YWVOU; X 3

) x>+ 9 i) (x + 3)2

i) x2 + 6x  iv)6x + 9 X

Y) Na ouykpivere To0 OUVOAIKO euBadov Twv

MEACIVWV OXNUATWV Pe To eufaddv Tou 3
K{TPIVOU TETPAYWVOU.

J

Yridpxouv (00TNTEC TIOU TEPLEXOUV HPETARANTEC Kal aAnBelouv Yia OPIOPEVES TIMEQ
TWV PETARANTWYV Toug. MNa mapddetyua, n odtnta 3x = 12, aAnBelel yla x = 4 kat dev
aAnBeuel yla kKapd AAN Tiun Tou x. Opolwg, N lodmta x + y = 7, aAnBelel yla x = 1 kat
y=6,nNyax=3kay =4, evw) dev aAnbelel yla x = 4 kaly = 5.

YTIAPXoUV OUWS Kal lodtNTeg, TIou aAnBelouv yia OAEQ TIC TIMES TWV PETARANTWY TOUCQ
OTIwQ yia mapddelypa ot lodomreg: a+ B =B+ a, 4a=3a+a, x(Xx+ 2) =x®+ 2x.
Ol 106TNTEQ QUTEG A€yovTal TAUTOTNTEG.

Tautdtnta Afyetal KABe LoGTNTA TIOU TIEPLEXEL METAPBANTEG KAl aAnBeUel yia OAeQG TIG
TILEG TWV PETABANTWYV TNG.

TautdtnTeg UNAPXOUV TIOAAEG, OPIOUEVEG ATIO AUTEG TIC ouvavtdue TIOAU ouxvd kat yU
autd a&icel va Tig Bupduaote. AEloonueiwTteg TAUTOTNTEG elval:
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1.5 AfloonueiwTeg TautdTNTEQ

a) Tetpdywvo aBpoiouarog

Av Tnv napdotaon (a + B)? m ypdwouue (a + B)(a + B) kal Bpouue TO avAITUyPa Tou
YIVOUEVOU, EXOUUE:
(@+B32=(a+B)a+p) =
= o?+ aB + Ba + B =
= % + 2aB + @°

NpletelstLeVEERNolnte VAR Nikeinaite® (O + B)? = a® + 2ap + B

To deltepo PEPOG TNG Tponyouuevng odtTag Agyetal
avdrntuypa tou (a + B)?. lewpetpikn epunvela
MNa mapddetyua, To avAarTuypa Tou (y + 4)? TpokUTTEL, av H tautéma

oTnv TMPonyoUuevn TAUTOTNTA AVTIKATACTI)OOUKE TO A PE TO (@ +B)2 =+ 20B + B?
y Kal TO B Ye TO 4, OTOTE EXOULE:

yla BeTikoUg aplBuous a Kat
(y+42=y>+2-y-4+42=y2+ 8y + 16.

B uropel va epunveudel kal
H mponyouuevn tautdtta, Omwc Kal OAeG Ol EMOUEVECG, st“af)'m' To TETpGY(DVO
xpnolporoolvtal kat étav ta a, B elval oroleodnmote  ABIA €xetmAeupd a + B,

OAYEBPIKES MAPACTACELG, TL.X. ondte 10 guBadov Tou elvat:
(2x + 3y)2 = (2X)2 + 2 - 2x + By + (3y)2 = 4x2 + 12xy + 9y2 E=@+B? (1)
l l l l l To euBaddv duwe Tou
@+ B2 = a® + 20B + o TeTpaywvou ABIMA
TIPOKUTITEL AKOUN KL AV
TIPOCBE0OUUE
B) Tetpdywvo dlapopag Ta eURAdA TWV OXNUATWY

TIoU TO anoteAouv. AnAadn
Av v napdotaon (@ - B)* ™ ypdyoupe (@ - B)@ - B) E_ 24 g+ a4+ B N
Kal Bpouue TO avArTuyua ToU YIVOUEVoU, TOTe urnopouUue va E =+ 2aB + B ©)
anodei&oupe kal v TautoTnTa An6 Tic 1o6treg (1) Kat (2)

dlamoTwVoupue Ot

Mpdyuatl €XouUpe: (@ + B)2 = a2 + 2aB + B2
(@-p?=(@-B)a-p) =a*-aB-Pa+ ' =a*-208 +p*>
Ma mapddetyua, To avartuyua tou (y — 4)? mpokUTTEL, av
QVTIKATAOTHOOUKE TO A e TO Yy Kal To B ue To 4, ondte
EXOULE!

B

(y-42=y?-2-y-4+42=y>2-8y + 16
Opolwg, yia va uttoAoyiocoupe To avAartuyua Tou (3x — 4y)?
s’xouue B

4j/ )2 = 3x - (3X) * (4y) + (4y)? = 9x® — 24xy + 16y?

(0—82—02— 208 + B
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Mépog A - KepdAato 1o

Y) KuBog abpoiopatog - dlapopac

Av Tnv napdotaon (a + B)® ™ ypdwoupe (a + B)(@ + B)? kAl KAVOUPE ToV TIOAQ-
MAAoIaoud Tou a + B pe To avartuyua tou (a + B)?, €Xoupe:
(@+B)°= (a+B)a+p)?=
= (a+ B)(@® + 2aB + B?) =
a® + 203 + ap? + a®B + 20p* + B* =
= a® + 3a°B + 3ap® + B°

Arode{Eape Aoimdv Tnv TaUTOTNTA (a + B)® = a® + 3a%B + 3ap? + B3

Me tov (10 Tpdmo unopouue va anodelEoupe Kat TNV TauTdTNTA

(a-B)3 =a®-3a%B + 3ap?-p3

ZUppwva e TIG TIPoNYoUUEVES TAUTOTNTEG €XOUUE:
® X+2P=x+3-x-2+3-x-22+22=x3+6x2+12x+ 8
o (2x-5)%=(2X)°-3-(2X)?+5 + 3+ (2x) - 52— 5% = 8x% — 60x? + 150X — 125,

d) MNvouevo abpoiouarog eni dlapopd

Av BpouUpe TO avdrtuyua Tou yivougvou (a + B)(a — B) €xouue:

@+ Ba-B) = - gf + pd—f = @~

Amode(Eape Aotmdv Tnv TautdTnTa (a + B)(a-B) = a® - B2

H mponyouuevn TautdtnTa Xenoldomnolelral yia va Ppiokouue ypriyopd TO YIVOUEVO
abpoiouarog duo mapactdcewy et T dlaPopd Touq. Na mapddelyua, EXOUUE:

® X+ 2)x-2)=x2-22=x>-4

® (3a + 2B)(Ba - 2B) = (30)? — (2B)? = 902 — 43

¢) Alapopa KuBwv - ABpotopa KUBwv

H napdotaon (a — B)(a® + aB + B?) ypdopetau:
(@-B)(@®+ aB + B) = a® + ¢ + gBf —Bef —gpf — B =P
Amodei{Eape Aoimdv Tnv TaUToTNTA (a-B)(a% + aB + B2 = a®>-p3

Me Tov (d10 Tpdmo unopouue va anodelEoupe Kat TNV TautdtnTa

(a + B)(a?- B + B?) = & + °

Ot mponyoupeveg TAUTOTNTESG xENOlPoTIoloUvTal yia va Bplokouue ypryopa yivoueva
MAPACTACEWY TIOU €XOUV TIG QVTIOTOLXEG HOPPES. A MAPAdELYUA EXOULE:!

® X—-2)(X®*+2x+4) =x-2x®+2x+ 2 =x*-282=x>-8

® X+ 3X-3x+9)=xX+3I)X-3x + 3) =x2+ 3 =x3+ 27
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1.5 AfloonueiwTteg TAUTOTNTES

MAPAAEITMATA - EOAPMOTE2

a) Na anodeixfei n tautétnTa (a + B + y)2 = a® + B2 + y2 + 2aB + 2By + 2ya.
B) Na Bpebei To avartuypa tou (3x + 2y + 4)2.

Nvon

Q@+p+y)? =@+B+yfa+pty)=
a?+aB +ay +Ba+F+By +ya+yB+yr=
= a® + B + y* + 2aB + 2By + 2ya.

B) ZUppwva pe TNV mponyoupuevn Tautotnta,
TO avdmrtuypa Tou (3x + 2y + 4)2 eivat:
(Bx + 2y + 4)? =
= (3x)?+(2y)?+42+2-3x-2y+2-2y-4+2-3x+4 =
= Ox® + 4y? + 16 + 12xy + 16y + 24x.

(a+B+Y)? = a?+B2+y2+2aB+2By+2ya

a) Na anodeixBouv oL TautdTNTEQ
a2+ B2=(a+B)2-2a8 kar a®+ B*= (a+ B)*-3aB(a + B).
B) Avx + <~ =3,va UTTOAOYLOTOUV Ol TUEG TWV MAPACTATEWV X2 + % Kat x@ + %
Nvon
a) Kavoupe tig mpdéelg oto delTepOo PEAOG KABE TaUTATNTAG KAl EXOUUE:
(@+B)?>-20B = a® + 2aB + B*-20B = o? + B2
(@ + B)*—3aB(a + B) = a® + 3a?B + 3ap? + B° - 3a*B — 3aB* = a® + B°.

B) H mapdotaon x® + % ypdpeTal X2 + (%)2 Kal oUpPwva e TV TautétnTa
a? 4+ B? = (a+ B)?—2aB €Exoupe:
4 212 2\2 2
X4y =t (5] =[x+ ) x-S =3@-2.2=9-4=5

H napdotaon x® + % ypdpetal X + (3)3 Kal oUPQwva e TNV TautétnTa

X
a® 4+ B = (a + B)*—3aB(a + B) €xouue:
8 2y 2y 2 2
X4 = (2] = (xS -8k S [x+ £) =32-3-2-3=27-18=9

2e €va olKOmEedo ToU €xel OXNUA TETPAYWVOU TIAEUPAG a, av uelwbel n pia
dldotaon Tou Katd B kat Tautdxpova n AAAn didotaor) Tou au&nbei katd B, méco
Ba petaBAndel To eupaddv tou;

Nvon
To epBaddv Tou TETpaywvou eival a?. Av aANAEOUV Ol TIAEUPEC TOU, TOTE TO OLIKOTIEDO
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Mépog A - KepdAhato 1o

Ba yivel opboywvio pe dlacTdoelg a — B katl

a + B, ondte Ba €xel eyPaddv (a — B)(a + B) = a? — 2.
AnAadr), To euPBaddv and 1o a? Ba yivel a® — B2, Tou !
onuaivet 61l 6a pelwbel katd B2

2 ,
Na petatparei To kKAdoua Y Tou €xel APPENTO MAPOVOUACTH 0 LoodUVAO
KAQOopQ pe pntd TapOvVouUaoTH.

Nvon
a va petatpartel 0 mapovouaotc oe pntd aplBud oAarnAactddoupe Kat Toug dUo
dpouc Tou kKAdopatog pe 3 + V5, viatl (3-V5)(3 + V5) = 32— (V5)2 =9-5 = 4.
Eropévng
2 2(3 +V5) 23 +V5) 3 +V5

3-V5  (3-V5)@3 + V5) i - 2

a) Na amodetxbei n tautdmTa (v - 1)(v + 1) + 1 = V2
B) Na amodeixBei 611 0 aptBudg 2007 - 2009 + 1 eival tetpdywvo evog akepaiou
aplBuou, Tov omnoio kat va nmpoodlopioeTe.

Nvon
QA vV-NHv+NH)+1=0-1)+1=v-1+1=V2

B) Av v = 2008, tdte v — 1 = 2007 kar v + 1 = 2009.
JUupwva pe Tnv mponyouuevn TautdTnTa €XOUUE:
2007 - 2009 + 1 = (v—1)(v + 1) + 1 = v = 20082,
Apa, o aplBuég 2007 - 2009 + 1 eival To TeTpdywvo Tou akepaiou 2008.

»  Optougvorl apiBuntikol urtoAoyiouol yivovral o ouvroua e m Borjbeia twv
TQUTOTITWV TT.X.
99 - 101 = (100-1)(100 + 1) = 100? — 12 = 10000 — 1 = 9999
103 = (100 + 3)? = 100° + 2+ 100 - 3 + 3? = 10609

a Na yivouv ol mpdé&elq:
a) (2x-3)2-2(8x-1)(8x + 1) B) (x—2y)] — (x—-y)(Xx2 + xy + y?).

Nvon
a) (2x—3)2-2(3x - 1)(3x + 1) = [(2x)2 -2 - 2x - 3 + 3%] - 2[(3x)? - 1?] =
= (4x-12x +9) -2 - 1) =
=42 —12X + 9 -18x* + 2 = —14x* - 12x + 11

B) Xx=2y)0° = (x=y)0C +xy +y) =[x*=3-x2-2y +3-x- 2y~ (y)°] - (¢ ~yI)=
= x*—-6x% + 12xy? - 8y3 - x® + y3 =
= —6x% + 12xy? - 7y3
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1.5 AfloonueiwTteg TAutdTNTEQ

Na anodeixBei 6Tt (a2 + B2) (X2 + y?) = (ax + By)? + (ay — Bx)?

(Tautdtnta Lagrange).
Nvon

To 10 uéAog TG TauTdTNTAG YPAPETAL:

(@2 + BA(X2 + y2) = a2x® + a2y? + B2x2 + B2y2

To 20 uéAog TG TaUTATNTAG YPAPETAL:

(ax + By)* + (ay - Bx)? (@x)? + 2(ax)(By) + (By)* + (ay)* = 2(ay)(Bx) + (Bx)* =
a?x? + 2apxy + R%y? + a?y? — 2apxy + Px? =
= a2x2 + a%y2 + B2x2 + B2y2

Apa (a® + BH)(x® +vy?) = (ax + By)? + (ay — Bx)%

Onwc eidaue ora mponyouueva napadelyuara yia va arnodeiEouue ula Taurotn-
1a A = B, uropodue va epyactouue ws eENG:
®  =egkivdue aro To £va UEAOC TNG TAUTOTNTAC KAl KATAAYOUUE OTO dAAO
(mapadeiyuara 1, 2, 5) nj
® - Kdvouue TG mpdé&eic oto 10 UEAOG TNG TQUTOTNTAG KAl KATAAT}YOUUE O€ lia
ootta A =1,
— Kdvouue Tic npdé&eic oto 20 UEAOG TNG TQUTOTNTAG Kal KATAANYOUuE O€ ula
lootnta B =T

ApoU A = I kat B = [ ouuniepaivouue ott A = B (mapddeiyua 7).

EPOTHIEIZ KATANOHXHX

Moleg amnod TI¢ MapakdTw 10dTNTES elval TAUTOTNTEC;
Q0x=0 PB)x+y=0 ycata=a J) x+32=x2+6x+9 ¢€ap=0

Na emIAEEeTE TN OWOTN) AnAvINoN.
i) To avdrmtuyua tou (x + a)? eivat:
Q) x2 + a2 B) x*—2xa + a®> y) x> + xa + a2 0) X2 + 2xa + a?

i) To avartuypa Tou (2a + 1)? eiva:
a) 202 +4a+1 B)d4a®>+1  y)dae®+4a+1 O)4a®+ 2a + 1

iii) To avartuypa tou (y — 2)? eivat:
Q) y>-2y + 4 B) y?-4 Y) V2 -4y + 4 O)y>+4y +4

Na xapaktnploeTe TIG MAPAKATW LoOTNTEG PE (2), av elval cwoTeEG 1) he (A), av eival
AavOaouéveg.
Q) (x —y)? = X = 2x(=y) + (-y)?
B) (-a + B)? = a*—2aB + B
Y) bw + 4)? = 25w? + 16
O) Bx—y)P?=3x°-2-3x-y +Vy?
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Mépog A - KepdAato 1o

Na erAEEETE TN OWOTH arndvinon.
i) To avdmtuypa Tou (x + 1)3 eival:

a)x3+3-x-1+13
Y) x*+3+-x*-14+3-x-12+ 18

B) x® + 13
) x*+x2+1 +x-12 4 13

i) To avamtuypa Tou (B — 2)° eiva:

QRE-3-B-2+ 28
VB -2 422

AavOaouéveg.
a) (x —y)® = x* - 3x%y — 3xy? - y°
B) x +3)*=2x3+3-2x2+-3 +3-2x- 3% + 3

Y

)
)

B) B -2°
5) B -3-B2-2+3-p-22-20

Na xapaktnploete TIq TAPaKATW 10OTNTES Ue (2) av elval owoTég I pe (A), av elval

Ix—=1)% = (3x)°=3(3x)2 -1 4+ 3(3x) - 12 + 13
X+ 28 =x34+6x2+ 12x + 8

Na erAEEETE TN OWOTH ATAvinon.

i) To avdrtuypa tou (y — 3)(y + 3) elvar:

a) y>-3

B) 9-vy?

i) To avartuyua tou (y + X)(x —y) elvat:

Q) y* =%

B) x*—y?

i) To avdrtuypa tou (w — 2a)(w + 2a) eivat:

Q) w? —2a?

B) w* + 4a?

Y) y?-9 8) 3-y?
Y) x=y)?  d) x*+y?
Y) 402 - w?  O) w? - 4a?

iv) To avdrtuypa tou (5 = x)(5% + 5x + x°) eiva:

a) 5% + x®

B) x* - 5°

y) 5% -x3 d) 25— x®

v) To avdmtuyua tou (X + 2a)(x? — 2ax + 4a?) eivat:

a) x3 + 2a®

B) x° - (20)°

y) x3-2a® J) x® + 8a®

Na ouunmAnPWoeTe Tov MapakdTw mivaka avriotolxiCovrag oe kdbe mapdotaon g

otANg A, To avdrltuyud Tng and I othAn B.
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(X +y)?

(y —x)?
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x—y)*

©ONO O R WM =

X2 —2xy + y?

XS _ y3
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1.5 AfloonueiwTteg TAutdTNTEQ

[POTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

Na Bpeite Ta avamTuyuara:

a) (x + 2)2 B) (y + 5)° Y) Rw + 1) d) (K + 2\)?
g) By + 2B) o1) (x* + 1) Q) (y? +y)? n) (2% + 3x)?
8) (x + V2)? ) x+Vye et ) B)o+ o)
Na Bpeite Ta avamnTUyuara:

a) (x - 3)? B) (y - 5)? Y) Bw - 1)? 0) (2K = N)?

g) (By - 2B) oT) (x* - 2) Q (y?-v)? n) (2x* - 5x)
0) (x - V3)? ) (Vx-Vyr  w)fa- ) B)(w-2)
XPNOIUOTIOIWVTAG TNV KATAANAN TQUTATNTA VA UTIOAOYIOETE TIG TTIAPACTACEIC:
a) (V3 + 1)2 B) (V6 + V5)2 Y) (V2-23)2 8) (1-V7)?
Na CUUTTANPWOETE TIG 10OTNTEQ:

a) (X . B = s + ... +9 B) (... 42 =y2—

Y) (o= )2 =16x2 - 8xa O) (... " 2w)? = ..., — 4w

Na Bpeite Ta avamTuyuara:

Q) (x + 1)° B) (y + 4)° y) (2a + 1)° 0) (3a + 2B)°
g) (x* +3)° oT) (y* +y)° ) (x-2)° n (y-9%)°
6) (3a-1)° ) (2x - 3y)° 1a) (y2 - 2)° B) (w? - 2w)°

Na Bpeite Ta avamTUyuara:

a) (x—1)(x + 1) B) (y-2( + 2 Y) B-w)3 + w)

O) (x +4)(4 -x) g) X—-y)(=x-y) oT) (X + Y)(=X-)

Q) @+ 7y)@x=7y) M) (x-V2)(x +V2) B) (Vx + Vy)(Vx - Vy)

Na amnodeiete o1l TO MTOAUWVULO P(X) = (X —3)? + (3x + 1)2—10(x — 1)(x + 1) elvat
otabepo.

a) Na anodeitete 611 (a — B)(a + B)(a® + R?)(a* + B*) = a® — B
B) Na umoAoyioete 10 yIvopevo: 9 - 11 - 101 - 10001.

Na petatpéPere Ta MAPAKATW KAAOPATA, TIOU €X0UV APPENTOUG TIAPOVOUAOCTEG, O
looduvapa KAdopata pe pntoug MapOVOUAOTEG.

L B) —O y) —2> 5 — 12
V5 -1 V7 -V3 3+1V2 2V3 + V6

Q)
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Mépog A - KepdAhato 1o

m Na Bpeite Ta avarTUyuara:
a) (x—3)(x* + 3x + 9) B) (y + 2)(y? -2y + 4)
Y) Cw + 1) (4w -2w + 1) ) (1-a)(1 +a+

m Na KAveTe TIGQ TIPAEELG:

Q) (x—4)> + (2x + 5)? B) (x2—1)2— (x> - 3)(x* + 3)

Y) X+ y)P2—X=2y)(x + 2y) + 2x—Yy)? &) (Bx—4)> + (8x + 4)>—-2(3x—4)(3x + 4)
€) (2a + 1) + (2a-1)3 oT) (a + 2)°— (a + 2)(@®>—2a + 4)

0 (@®+ a)®—(a®—a)® n) (4a-1)2°-a@Ba+ 1)(8a-1)

Na amode(Eete OTL:
a) (X —2y)? - (2x —y)* + 3x* = 3y?
B) (a-3P)* + (3a + 2B)(3a - 2B) - (3a - B)* = &® + 4p*
Y) X=X+ 12 -2x(x—1)x + 1) =x*-1
d) (&® + B?)? - (2aB)* = (a® - P?)?
) (@—4)2+ (2a-3)? = a® + (2a - 5)?
oT1) (2% + 2x)2 + (2x + 1)2 = (2% + 2x + 1)?

™

Avx =3 + V5 katy = 3 - V5, va uroAoyioeTe TIC TAPACTACEIG:

p—
w

a) xy B) x*—y? Y) X+ y? 8) x* +y°
a) Na amnodeiEete oT1 (a + %)2 - (0 - %)2 =20

. . 1 )2 1 \2
B) Na urtoAoyioete Tov aplBuo X = (2005 I W) - (2005 = ﬂ)

Av 10 Tplywvo ABI eival opboywvio, va arnodeiete ] A
o1l kal To Tpiywvo BI'A eival opBoywvio. -
5x+2
m >keTelte U0 aplBuoug dAPOPETIKOUS ard TO UNdEV.
Bpelte 10 TeETPAYWVO TOU aBpoiouaTdg Toud. -
Bpelte T0 TETPAYWVO TNG dlAPopdAg TOUG.
Apalpgote amnd 1o TETPAYWVO Tou abpolouarog To A e B

TETPAYWVO NG dlAPOoPAC.

AlQIPEDTE TO TEAIKO AMOTEAECUA [IE TO YIVOUEVO TWV

OU0 aplBPWY TIOU APXIKA OKEPTNKATE.

To amnotéAeoua Tou Bprkate eival o aplBuog 4 aveEdptnta and Toug aptBuoug
nou erAéEate. Mnopeite va 1o eEnyroeTe;

2 2 . 2
a) Na anode(Eete 61t By = Bty - B-v?

B) Na urmoAoyioete 10 euPBaddv opbBoywviou TPlywvou, Tou €xel umoTeivouoa
10 cm, Kal ol K&ABeTeQ MAEUPES TOU dIAPEPOUV KATA 2 cm.
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1.5 AfloonueiwTteg TAutdTNTEQ

m ‘Evag natépag poipace éva olkonedo
ota dvo nadid tou, Onwg ¢aiveral
oTo oxnua. Ta duo olkdmeda eixav To
(010 epPBaddv 1 kamolo and ta nmadid
adIKNONKE;

Na artoAoynoeTe TNV andvinon oag.

To toiywvo tov Maokid
Kal to avantuypa twv ouvapewy tov a + 8

1 (a+B)°= 1
1 1 (a+B)'= ia + 1B
1 2 1 (a+B)?= 102 + 20B + 1672
1 3 3 1 (@+B)*= 1a® + 3a%B + 3ap? +1B°
1 4 6 4 1 (a+B)*= 1a*+ 408 + 6a%B? + 4aB®+1B*
1 0 [0 L L0 1 @)= o + o+ o+ o+ o+
1O O O 0O 0O 1@+pr=

Mapatnenote Ta avartuyuara Twv duvApewy Tou abpoiouarog a + L.

1. Ot avtiotolxol ouvteAeotéq oe kdBe avdmtuyua oxnuatiouv
Jia ypauun o éva aplountikd tplywvo, Tou eival yvwotd wg
Tplywvo Tou MaokdA. To tplywvo autd mrpe To évoud Tou arnd
Tov MAANo pabnuatiké Blaise Pascal (1623 - 1662) kat ol aplBuol
TOU KpuUBouv TOAAEG 1010TNTES. O MPWTOC KAl O TeAeuTaiog
aplBuog kabe oelpdg eival 1.

Mmropelte va avakaAUPete pe Tolov TEOMO TPEOKUTTOUV Ol
urtéAoltrol aptbuol kdbe oelpdg;

2. JuvexioTte TNV KATaoKeur TOU TPLYWVOU Kal Bpelte Ta avamrtuyuata (a + B)° kat
(a + B)®, apou TpwTta avakaAUWYETE PE TTIoloV TPOTO YpddovTal ol QUVAEIC TOU a Kal
Tou B og k&Be avdnTuyua.

3. Na Bpefte kal To avantuyua Tou (a — B)®, av yvwpilete 0TI KAl Ta avantuyuaTta Twv
duvduewy TG dlapopdc a — B MEOKUMTOUV e ToV (010 akpIBWS TPATIO, UOVO TIoU
B€toupe Ta mpodonua evardg, apxicovrag amod +.

X (@-B)?=0*-2aB + B% (a-B)°=a®-3a°B + 3ap*-p°

4. Mnopeite va Bpeite moleq dAAeg 1010TNTEG KPUROUV oL aplBuol Tou TpLywvou MaokdA;
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Mépog A - KepdAato 1o

SNA OKMA AIIO THN ISTOPIA TRN MAGHMATIKRN

ITv@ayopas

IvOBayoperes ToLAdES
Av oL agLBuot a, B, y expedlouvv To unxn TV TAEVEMV eVOg 0pBoywviov
TOLYDVOV, TOTE OTMS YVmEILouue, Loyver to [TuvBaydpeio Bedonua

o =2+ v (1)

[Téoa ouwg opBoymwvia TElymva PToEoUue va POOUUE TOU TOL UNKY TV
TAEVQMV TOUG EXPOALOVTOL e AREQOUOVS aLELBUOVG;
Mua totdda BeTirdv axegaimv aBuav a, B, v, yLo TV ool Loy VeL 1) OYEoT
(1), Aéue 0w amotehel IvBaydgera ToLdda. Tyv amiovoteon ITuBaydpsia
TOLAda oYNuortiZovy ov aLbuot 5, 4, 3 agov 52 = 42 4+ 3%,
Yragyovv, apaye, T10omoL vo oynuatiCovue ITuBayopeies ToLddeg;

O ITvBaydpas (60g cudvag m.X.) yvdoite dm ol aptBuol s woeeing

w+1  w-1
2 2

> W, Omov u meprrtds (u =3, 5,7, ...)

oymuatiovv wa Mubaydpeia ToLada.
a) Mrmopeite va 10 amodelEeTe;
B) Na poseite dvo tovhdylotov ITuBaydpeieg ToLAdES ne Tovg aLBrovg Tov IMubaydoa.

Ilartwvag

Evkleidong

O ITAdrovag (50¢ — 4og aumvag m.X.) yvoole ot ou agLBuol Tng Loeeng
2 2
% + 1, % -1, w, Omovu dorog (w=4,6,8,..)
oynuatiCovv wa Mubayogeia ToLada.
a) Mmopeite va 1o amodeiEete;
B) Noa Poeite dvo tovidyotov TTuBaydeeles TOLAOES e TOVg aELBUOVS TOU
MAG&tova.
O Awgavtog (30c audvag w.X.) otTNELLOUEVOS 0 Uik TOUVTOHTNTO TV OTTOLaL
yvoole now o Euvxzheidng, €0woe o yevirotepn Avon oto meoPinuo
rataoxrevns [ubBayopsinv ToLddmv amtd omorovodmote aBpovs (dotiovg
N eELTTovs). Avardivpe 0w o agiduol g nooens A* + w4 A% —u?  2Au,
Omov A, u Betxol dvioor axéparot aptbuol, oxnuatiCovv IMubayogeia ToLada.
a) Mmopeite vo 10 amodeiEete;
B) Noa Poeite dvo tovidyotov TTuBaydeeles TOLAOES e TOVg aELBUOVS TOU
ALdgpavTov.

H évvola Tne anddeténg
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1. 6 Mapayovromoinon aAyeRPIKWV TAPACTACEWV

v Mabaivw va petatpénw pia afyebpikn napdotaon oe
yIvopevo napayovewv

APAXITHPIOTHTA

1. Na yivouv ot pd&elg:

a)7,32-25+7,32-75 B) 347-%—347-%

R=32,50 m

2. Ye pla KUKAIKN Aateia aktivag R = 32,50 m KaTaoKeUdoTnKe
€va KUKAIKG ouvTplBdvt aktivag p = 7,50 m.
Na unoAoyioete 10 euBaddv Tne MAATe(ag Mou aneuelve Petd “
TNV KAtaokeur Tou ouviplBaviou.

. J

MoAEQ POPEG, yia TNV emiluon evog MPoRARuUaTog, uag eElowong, ylag aviowong i
yla Tnv anAonoinon evog kKAdouatog, eival xprolwo va petatpanel pia mapdoraon anod
dBpoloua oe YIVOUEVO.

H diadikacia pe Tnv oroia pia mapdotaocn, Tou eival A8poloua, UETATPETIETAL O YIVOUEVO
napayoviwy, AEyeTal mapayovtomnoinaon.

MNa nmapddetyua, n napdoracn nR? — mE? e Tn Bonbela QG ETMIPEPIOTIKAG 1O10TNTAG
ypdopetal (R? — p?) kat oUupwva pe v tautdotnta (R + p)(R — p) = R® — p?
rnapayovromnoleTal wg eENG:

nk? — pp? = p(R?> — p?) = n(R + p)R - p)
>T0 Tponyouuevo Ttapddetyua n mapdotaon nR? — nip? mMpe TeAkd T popen (R + p) (R -
0). Kavévag anod toug napdayovieg (R+p), (R — p) dev unopel va petatparel oe yIvOUEVO Un

otaBepwV TIOAUWVUHWY. 2TNV TIEPITTWON auTr) A€ue OTL N MapAcTacn auTr) €xel avaAubel oe
YIVOUEVO TIPWTWV TIAPAYOVTWV.

210 €&ng, otav Aéue OTL Tapayovrtonoloupe uia mapdotaon, 6a evvouue OTL TNV
avaAUOUE O€ YIVOUEVO TIPWTWY TIAPAYOVTWV.

>Tn ouvéxela, Ba doUUE TIG TIIO XAPAKTNPIOTIKEG TEPITITWOELG TTAPAYOVIOTIOMNOoNG Ulag
aAyeBpPIKAC MapdoTaong.
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Mépog A - KepdAato 1o

a) Kowvoc mapdyovtag

napayoveonolovue
Av 6Aol ol 6pOL Jlag TTapdoTacng €X0UV Koo
Mapdyovta, TOTe 1 TaPAoTacn UETATPENETAl ’30 + 36 - 3{‘ = ’ 3(a + 6 - y) ‘
0 YIVOUEVO TIAPAYOVTIWY OUPPWVA e TNV
ETIUEPLOTIKN 1OLOTNTA. avantuooouvpe

MNa mapddetypa, oe 6Aoug Toug dpouqg TG napdotaong 3a + 3B — 3y urndpxel Kovog
napdyovrag 1o 3, onote N MaPACTACcH TIapayovToToleTal wqg eENG:
30+36-3y=30a+6-y).

Opoiwg n mapdotaon 2a2 — 2aB + 2a, ypdeetat 2a - a—2a - B + 2a - 1, ondte oe OAOUQ
TOUG OPOUQ TNG UTTAPXEL KOIVOG TTapAyovTag To 2a.

Kdbe 6pog ueoa oty napeéveon eivatl 1o

Apa, n apdoTaon TAPAYOVTOTIOE(TAl , ) , .
Pa, N nap n napay nnAlko Tng dlaipeong Twv avtiotolxwv dpwv

WG egNg: NG NMAPAoTAONC e TOV KOO TIapdyovTa:
20° = 206 + 20 = 20(a - 8 + 1). (20?) : (20) =22—c:=a
>V nepmtwon  autrh, Aéue Ot ) _ 208
0 e ] (208) : (20) = 5~ = B
Bydclouue Koo TIAPAYOVTA TO 2a».
2a
(20) : (20.) = Dq =1

Napadeiypara E— B

Na napayovtornoinéouv ol mapacTAcelg:
a) 12x2y — 30xy? + 6x%y2  B) a(w — x) + 3B(x — w) Y) 3(2x — 1) + x(4x — 2)

a) 2e 6AoUG Toug 6POUG TNG TIAPACTAONG UTTAPXEL 12x%y — 30xy? + 6x2y? =
KolvOQ mapdyovtag To 6xy, = BXy * 2X - BXy * By + 6Xy * Xy=
OTIOTE EXOUE:! = 6xy(2x — by + xy)

B) H mapdotaon €xel dUo dpoug, Toug alw — X)
Kal 3B(Xx — w). [Na va dnuioupyrioouue Kal OTouq a(w-X) + 3B(x - w) =
dUo 6poug Kovo Ttapdyovta Tov w — X, ToV OeUTEPO = a(w-X) - 3B(w-x) =
0p0 NG Tov Ypdpouue —3B(w — X), OTIOTE EXOUUE: (w—=x)(a-3B)

Y) Av and tov deltepo 6po NG napdotaong Bydhoupe  3(2x — 1) + x(4x - 2) =
KOWVO TIapayovta To 2, TOTe dNUIOUPYOUUE KOO = 32x-1) + 2x(2x-1)=
napdyovra 1o 2x — 1, ondTe €XOUNE: = 2x=1)(3 + 2x)

B) Kowvog mapayovtag katd ouddeg (Opadornoinon)

>Tnv napdotacn ax + ay + 2x + 2y, dev undpxel Kolvog napdyovrag oe OAOUC TOUQ
0poug G. Av OpWG BYAAoUPE KOLVO TTapAyovTa, arnod Toug dUo TIPWTOUG OPOUG TO A Kal
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1.6 Mapayovrtoroinon aAyeRPIKWY TTAPACTACEWY

and toug duo TeAeutaioug To 2, TOTE oxnuarticovral dUo dpol pe Kovd Tapdyovia Tov
x + y. ‘Etol, n napdotaon mapayovioTmoleTal wg eENG:

tay +2x+F 2y =ax +y)+2x +y) = (x + + 2
ax ‘ay X ‘y ax + y) x+y)=Kx+y)a )

Tnv nponyoupevn MapdoTacn Propoupe va Tn Xwploouue Kal oe daPOPETIKES OMADEG.
To amotéAeoua Ouwg TG napayovrornoinong eivat kat TdAL To {d1o. Mpdyuatl, €XOULE:

Mapadeiypara

Na napayovtomnoinbouv ol TapacTAoelq:
a) 3x® — 12x2 + 5x — 20 B) aB-3a-3B +9 Y) 3x2 + 5xy + 2y?

ax +ay +2x + 2y =x(a + 2) + y(a + 2) = (a + 2)(x + y)
et

Nig
a) 3x3—12x% + 5x =20 = 3x®(x —4) + 5(x — 4) = (x — 4)(3x*> + 5)
B)ap-3a-3 +9=aB-3)-3B-3)=(B-3)(a-3
Y) 3x2 + 5xy + 2y2 = 3x% + 3xy + 2xy + 2y2 = Mepikeq IT[ClpClOTdIOSlQ napayo-
XX+ Yy) + 2y(x 4 y) = vrorolouvtal katd ouddeg, av
y y y dlaomndooupe KaTAAnNAa €vav i
(X + y)(8x + 2y).

ePLO0OTEPOUG OPOUG
TLX. OXy = 3Xy + 2Xy

Y) Alapopd TETPAYWVWY

Av evaA\dEoupe Ta PEAN TNG TAUTATNTAG

(a + B)(a-B) = a? - R? 1déTe YpdpeTal KAl WG eENC: az-pB2= (a + B)(a-pB)

JUuowva Pe TV TautdtnTa autr), UMoPoUue VA TIAPAYOVIOTIOCOUME [Wia TTapdoTaon
rou eivat dlapopd TeTpaybvwy, 1.x. a° = 9 =a? = 3% = (a + 3)(a - 3).

NMapadeiypara

Na napayovtornoinBouv ol TapacTAcelq: a) 432 — 25 B) Bx—-1)2-81 y)a®-7.

Q) 482 - 25 = (2B)> - 5 = (2B + 5)(2B - 5)
Ma va oxnuatiooupe dlagopd

B) Bx—1)7-81 = (3x-1)2-9° = TETPAYOVWY EKPPAZOUNE
= Bx-1+9@Bx-1-9) = KABe 6po WG TETPAYWVO
= (3x + 8)(3x — 10) MIaG TapAcTaonG.

Y) @-7=a2-(V7)? = (a-V7)(a + V7)
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Mépog A - KepdAato 1o

d) Alapopa - aBpotopa KUBwv

Ot tautdmreg (a—B)(a® + ap + B?) = a®— B3 kal (a + B)(a®>—aB + B?) = a® + B° ypdgpovtal
Kal wg eENG:

a’-B° = (a-B)(a*> + ap + B?) @ o’ + B° = (a + B)(a®-ap + B?)

2Upowva Je TIG TauTOTNTEG AUTEG, UMOPOUUE VA TTAPAYOVTIOTOINOOUUE Uia TIapdoTaon
nou elval dlapopd 1y d6poloua KUBwv, TL.X.

X3—064=x3-43=x-4)x? +x-4+4)=x-4)x*+4x+16)
y2+27 =3+ 3=y +3)(y?-y-3+3)=(y+3)y’-3y+9)

Mapadeiypara

Na napayovtomnoinBouv ol mapactdoelg: a) x3 — 27 B) x* + 64 Y) 8ad - 33

Q) x3-27=x3-3=x-3)(x* +x+3+ 3F) = Ma va oxnuaticoups
= (xX=-3)(x* +3x +9) Slapopd 1 dBpotopa KUBwWV

B) X +64=x+ 4% = (x + 4)(C-x+ 4+ 42) = TROPEGIULS KT G50 0F
= (X + 4)( - 4x + 16) KUBO Iag mapdotaong.

y) 8a® - B =(20) - B = (2a - B)[(2a)? + 2a - B + B?] = (2a - B)(4a® + 2aB + B?)

£) AVAmTuyua TETPaywvou

Ot tautdmreg (a + B)? = a® + 2aB + B? kal (a—B)? = a® — 2aB + B? ypdpovral Kal wg eENG:

az + 2aB + B2 = (a + B)? a?-2ap + B2 = (a - B)?

ZUupwVa Je TIQ TAUTATNTEC AUTES, UMOPOULE VA TIAPAYOVTOTIOCOUE Jia TTIapdoTaon TIou

elval avAamTuyua TeETPAaywvou (TEAELO TETPAYWVO), TLX. Ot napactdoelg (x + 2)2
Kal (y — 3)? eival yivéueva
Xetgx+4d=x?42-x-2+22=x+2) MAPAYSVIWY, apoU
yi-6by+9=y’-2.-y-3+3=(-3) (X + 22 = (x + 2)(x + 2) Kau
(y-3)?2=(y-3)(y-3)

Mapadeiypara

Na napayovromnotin8ouv ol MapacTACELG:
a) 402 + 12a + 9 B) a2 - 10ap + 25p2 Y) —4y® + 4y -1

Q)40+ 120 +9 = (20)?+2-2a0-3 + 32 = (2a + 3)?
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1.6 Mapayovrtoroinon aAyeRPIKWY TTAPACTACEWY

B) o100 +258% =a*-2-a-5B+ (5B)° =  Ipdpoupe kdBe mapdotaon
= (a-5B) WC AVATITUYHA TETPAYDOVOU TNG
HOPPNG
Y) -4y + Ay -1 =—(4yF -4y + 1) = a® + 2aB + P21 a? - 2aB + P2
= J@yp-2-2y-1+ 1= —
= -2y -1)

ot) Mapayovtomoinon TPLWVUHOU TS HOPPNE X2 + (a + B)x + af

To avdrruyua Tou yivouévou (X + a)(x + B) elval To Tplwvupo X2 + (a + B)x + aB, apou
X+ a)Xx+pB)=x+ax+ Bx+ aB =x+ (a+ B)x + ap.
Emouévwg, éva Tpldvupo TG HopPNng X2 + (a + B)x + af

napayovroroletal cUPPwva Pe Tov TUTIO x2+ (a+B)x+af =(x+ a)(x+ B)
Ma mapddelyua, yla va TtiapayovTOoTIOI 00U NE TO TPLOVUMO X2 + 8x + 12 avalntouue duo
aplBpoug pe yivopevo 12 (otabepdg 0pocg) Kal dBpoloua 8 (OUVTEAEDTNG TOU X).
Yridpxouv TOAAA Ceuydpla aplBuwy Tou €xouv yivouevo 12 (x. 112,26, 3 - 4 K.T.A).
Ouwg, uoévo 1o Ceuydpl 2 kat 6 €xel dBpoloua 8. Apa EXOUUE:

X+ 8+ 12=X+(6+2)x+6 -2=(X*+6)x+2)

Napadeiypara

Na napayovtomnoinéouv Ta TPLWVUUA:
a) x2-8x + 12 B) x>+ 5x-6 Yy) -3y + 12y - 9

a) la va mapayovToTIorCOUE TO TPLWVUHO X2 —8X + 12,

avalnroUpe dUo aplBpolc pe ylvdpevo 12 kal (_2)+¢(_6)

aBpowopa -8. Ou apBpol autol TPEMeL va elval x2—8x + 12 = (x—2)(x—6)
apvnTikol, agou €xouv YIvouevo OeTikd  Kal \

dBpoloua apvntikd. Me dokiuég Bpiokouue OTL Ol A

aplBuof autol eival To —2 kal To —6. —_ —

Apa éxoupe X2 —8x + 12 = (x — 2)(x — 6)
B) Na va mapayovTomoIrOoUE TO TPIWVUMO X2 4+ 5x — 6, avalnTouue dUo €TEPOOTUOUG
aplBuoug, TIou €X0ouV YIVOUeEVo —6 Kal dBpoloua 5.
Ot apiBpol autol eival To 6 kal 1o -1, ondTe €xoupe x> + 5x—6 = (X + 6)(x — 1).
Y) la va mapayovtonorjooupe To Tplwvupho —3y? + 12y — 9, Bydloupe Koo nmapd-
yoVvTa TO —3, (0OTe O OUVTEAEOTNG Tou Yy? va yivel 1, ondte €xoupe
-3y2 + 12y =9 = -3(y2 -4y + 3)
a Tnv mapayovronoinon Tou TplwvUuou y? — 4y + 3, avadnrouue dUo aplBuouq
he yvopevo 3 kal dBpotoupa —4. Ot apiBuoi autol eival To =3 kat 1o -1, omdte
gxoupe —3y? + 12y —9 = -3(y?—4y + 3) = -3(y - 3)(y - 1).
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Mépog A - KepdAato 1o

MAPAAEITMATA - EOAPMOTE2

a) Na napayovrtonowndei n napdotaon 3x2 — 18x.
B) Na Aubei n eEiowon 3x2 = 18x.
Nvon
a) H mapdotaon 3x? — 18x mapayovrtonoletal wg eENg: 3x® — 18x = 3x(x — 6).
B) H e&lowon 3x? = 18x ypdpetal 3x*> — 18x = 0 kAl CUPPWVA e TO TIPONYOUUEVO
epWTNUA €xoupe 3x(x — 6) = 0. To ywvopevo 3x(x — 6) elval (00 pe 1o undeyv,
pHOvo OTav 3x = 0N x—6 = 0, dnAadn x = 0N x = 6.

. ! Av TomoBetriooupe KATAAANAQ Ta TEooepa oxXRUaTa,
1 - oxnuatiCoupe €va opBoywvio.

Y Na BpebBouv ol diactdoelg Tou opBoywviou.

X
1
1

Nvon
To opBoywvio ou Ba oxnuatiotel Ba €xel euBadodv E, (oo
he 1o dbpolopa Twv eUPaAdWV TWV TECOAPWYV OXNUATWY,
OnAadn, E=x-1+y-1+xy+1-1=x+y+xy+ 1.
Ouwg, x +y+xy +1=x+xy)+y +1) = X
=X(1+y)+0+y)=010+yXx+1).
Apa, ol dlactdoelg Tou opBoywviou eivat 1 + y kat 1 + Xx.

y 1

Na urtoAoyLloToUv oL ApPIBUNTIKEG TAPACTATELS XWPIG va XPNOLUoTIoIN0el UMOAOYLOTNAG
TOEMNG:
Q) 786 -45 + 786 -55 ) 20052 -19952 y) 565 -499 + 565 - 66 — 4352
Nvon
Q) 786 - 45 + 786 - 55 = 786(45 + 55) = 786 - 100 = 78600
B) 20052 — 19952 = (2005 — 1995)(2005 + 1995) = 10 - 4000 = 40000
yY) 565 - 499 + 565 - 66 — 4352 = 565(499 + 66) — 4352 = 5652 — 4352 =
(565 — 435) (5665 + 435) = 130 - 1000 = 130000

Na avaAuBouv og yIvoueVO TTapayovIwy Ol IaPAoTACELG:

a) 3x2y — 12y3 B) 5x2y + 10x2 + 5xy + 10x y) x4 - 16y*
d) 16a°%B — 543 €) X2-4x + 4-y2 ot1) 3x® + 12x2 — 15x
Nvon

a) 3x?y — 12y = 3y(x? — 4y?) = 3y [x* - (2y)?] = By(x — 2y)(x + 2y)

B) 5x%y + 10x2 + 5xy + 10x = Bx(xy + 2x +y + 2) = 5x[y(x + 1) + 2(x + 1)] =
=5 + 1)y + 2)
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1.6 Mapayovrornoinon akyeRPIKWY MAPACTATEWV

Y) X' =16y = ()2 = (4y)? = (@ + 4y2)(x - 4y?) = (¢ + 4y?) [x* - (2y)?] =
= (¢ + 4y?)(x - 2y)(x + 2y)

B) 16a°B - 54 = 2B(8a® - 27) = 2f[(20) — 3] = 2B(2a - 3)(4a® + 6a + 9)
€) X2—4X+4-y2=(X-2-X2+2%)-y?=xX-2P°-y?=(Xx-2+Yy)X-2-Y).
oT) 3x3 + 12x% — 16X = 3x(x? + 4x - 5)

To TplbVUPOo X° + 4x — 5 TTapayovtoroleital, epdoov UTIApXouV aplBpol pe yivouevo —5
Kal dBpoloua 4, Tou eivat ot 5 kat —1.
Apa, 3x® 4+ 12x% — 15x = 3x(x® + 4x—5) = 3x(x + 5)(x = 1).

EPOTHIEIZ KATANOH2XHX

n Moleg amod TIQ MAPAKATW NMAPACTACELG elval YIvOUEVA TIAPAYOVIWY;
Q) 2(x —y)(x +) B) 2+ x=y)x+y) V) 4a-B)? 0) 4 + (a-B)*
g) (X + 2y)x -y oT) (X + 2y)(x - Y) Q) (a+B)(a+ 3p)
n) (a + B)(a+ 3B) + 1.

Na cUUTTANPWOETE Ta KevA OTIC TIAPAKATW (0OTNTEC.
a) 8X+16 =8(..cc.o... ) B) 3ay —y2 = y(iorrenn, )
Y) 6x2 + 12X = .. x+2) O) —4x® + 8X = —4X(...covv. )
€) V2X + V2 = V2(iii ) ot) X=12=(Xx=1) = X=1)(ceovcrrrer.. )

Na emAeEeTe T owoTr) andvinon.
H napdotaon 3x® + 3x? + x + 1 mapayovronoleral wqg eENa:
a) 3x3(x + 1) B) (x + 3)(3x2-1) Y) X+ 1B+ 1)  d) x(8% + x + 1).

Na xapaktnploeTe TIG MAPAKATW 1odTNTEG We (2), av elval cwaoTeg 1) he (A), av eival

AavBaouEvVeg.
Q) X2 —22 = (X —2)(x + 2) L B X-9=(x-9)Xx+09) ()
y) 11222122 =100-124 [ | d)4y2—1 = (4y— )4y + 1) )

g) M -a2=(2x-a)@2x+a) | | on@-B-12=@+B-Na-B-1)[ |

X

Av loxuploToUE OTL TO euaddv Tou TIPACIVOU PHEPOUQ
elvat (x — y)(x + y), auté eivat owotd 1) AaBog;
Na alrtoAoynoeTe TNV andvinon oag.

n Na cUPTTANPWOETE Ta KevA OTIC TIAPAKATW (0OTNTEC.

Q) B =22 = (A= 2) (e )
B) @® 4+ 3% = (A + 3)(cceeiiiiiiiiiiiiiiii, )
Y) (2X)° =1 = (2X = 1) (oo )
) 14+ (5Y)2 = (1 + 5Y)(ceovvereeerreeere, )
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Mépog A - KepdAato 1o

Na xapakTtnpioete TIG MapakdTw LodTNTEG P (2), av elval owaoTtég 1) ue (A), av eivat
AavBaouéveg.
a) X3 - 5% = (x = 5)(x> — 5bx + 25)
B) 8 +a®=(2+ a)(2%-2a + a3
Y) By +1 =@y + 1)@y*-3y + 1)
0) 1-(2B)° = (1-2B)(1 + 2B + 4p?)

n Na CUUTTANPWOETE TA KevA OTIG TIAPAKATW LOOTNTEG.
Q) X2+ 6X+9=(...... )? B4 —-4a+ 1 =(.ccooennn. )?
V) vi=2y2 4+ 1 = (o )2 )25 +10x® + x6 = ((eoooviennn. )2

n Na emAéEeTe TN owOTr andvnon
O KUKAOG guBadou na? + 2mna + 1, ye a > 0, €xel akTiva
aa+?2 B) a2 + 1 y) a+ 1 o) m(a + 1)

m Na CUPTTANPWOETE TOV TIVaka.
x2 4+ (a + B)x + ap ap a+ B a B (x+ a)(x + B)
x2 + 3x + 2
x2 - 3x + 2
x2 4+ 5x - 6
X2 + 5x + 6
X2 —-x-2
X2 4+ x -2

m Na cUPTTANPWOoETE Ta KevA OTIC TTIAPAKATW (0OTNTEC.
Q)X+ @+2x+2a= X+ .....) X+ ....)

B) X2+ (V2+ V3)x + VB = (x + ...) » (x + ....)

MPOTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n Na TapayovToTIOIOETE TIG TTIAPAOTACEIC:

a) 3a + 683 B) 2x -8 Y) 8w? + 6w

0) —9x2 — 6X €) 8a%B + 4ap? OT) 2% — 2xy + 2X

0 2B + ap? - ap n) 202 - 402 + 602B B) V2xy - V18y + V8 y?
Na TapayovToTIOIOETE TIG TTIAPAOTACEIC:

a) x(@-B) +y@-p)  B)ax+y) +Bx+y) Y) Bx=1)(x=2)-(x +4)(x-2)

) d’(a-2)-32-0a) ¢€)dxx—-1)—-x+1 oT) 2x3(x — 3) — 6x(x — 3)?
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1.6 Mapayovrtoroinon aAyeRPIKWY TTAPACTACEWY

i) Na rmapayovtonoioeTe TIC TTAPACTACELS:
Q) X2 + X B) 2y?—5y y) w(w-3)-23-w) d) a(3a + 1) — 4a
i) Na ermAuoete TIC eElOWOELG:
Ax*+x=0 PB)2y¥=5y y)ww-3)-2@8-w)=0 &) a@a+ 1) = 4a

Na TtapayovToTolr|oeTe TIQ TIapACTACELS:
a) X2 + xy + ax + ay B) x*—x% 4+ x—-1 Y) X3 —=5x% + 4x-20
O) 2x3—3x% + 4x -6 €) 4x°—8x—ax +2a  ot) 9aB - 18p% + 10B - 5a
0 12 —8xy —15x + 10y 1) X+ V2x2+x+ V2 8) Vex2 + 2Vox — V3x -2

Na nmapayovTonooeTe Ti§ MapaoTAcelQ:
a) 7a2 + 10aB + 3f? B) 5x% —8xy + 3y2 Y) 3x2 — xy — 2y?

[

a) Na avaAUoeTe og yIvVOUEVO TTApAyOvIwy TNV mapdotacn a?f + af? —a — B.
B) Av yia Toug aptBuoug a, B oxuel a?B + af? = a + B, va anodeiete GTL oL aplbuol
a, B eival avtiBetol 1 avtiotpopol.

8 B8

Na mapayovToTIoIoETE TIG TTIAPAOTACEIC:

a)20°-2a+ aB-B + ax—x B) 2aB — 4B + 5a - 10 + 2ay — 4y
a Na mapayovIomnooeTe TIC MAPAOTACELG:

a) x>-9 B) 16x°>—1 Y) o? —9p?

d) o’ -4 €) 36w? - (w + 5)? ot) 4(x + 1)2=9(x — 2)?

C)x2—11—6 n) x*-3 B) x2 — 2y
a Na mapayovToTIoIoETE TIG TTIAPAOTACEIC:

a) 2x° - 32 B) 28 — 7y? Y) 2x3 — 2x O) bax*-80a ¢€) 2(x—1)*-8
m >10 opBoywvio Tpiywvo ABIT va urnoAoyioete v r

nmAeupd vy, otav: 8 a

a)a =53 p =28 B) a=10,37,8=0,12

Y) a = 26\, B = 10\ A Y E

Na emAUoETE TIG EEICWOEILG:
a)x*-49 =0 B) 9x®*-4x =0 Y) x(x + 1)2 = 4x O) x +2)P8 =x+2

8 8

Na TapayovToTIOIOETE TIG TTIAPAOTACEIC:

a) x2-27 B)y? + 8 Y) w3 + 64 0) 8x3 -1 €) 27y% + 1
Na mapayovIomnomoeTe TIC MAPAOTACELG:
a) 3x¢ — 24 B) 160 + 2a Y) gnR - gmed  3)a'B + apt
Na CUPTTANPWOETE TIG I0OTNTEC:
a) x3— ... =X=-3)(.... + ... + 9) B) ... +yi=02x+y@dx-... + ....)
y) @ — ... = (a-2B)(.... + ..... + 43?) 0) ad+ ... =(a+ 5B)(.... —..... + 25(32)
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Mépog A - KepdAato 1o

Na TapayovTOTIOINOETE TIG TIAPAOTACEIC:

a) x2—2x + 1 B)y? + 4y + 4 Y) w?—-6w + 9 0) a® + 10a + 25

€) 1-4B + 4p° o9 +6x2+1 Q) 4y>-12y +9 1) 16x% + 8xy + y?
2

B) 2502 -100B + B> ) (a+B)?-2@+p) + 1 la)%—2y+9 (B) x2+x+%

m Na mapayovIomoIoeTe TIC MAPAOTACELG:
Q) 3x% + 24x + 48 B) v>+4y—-4 y)20%-8ap + 8f? d) 403 + 1202 + 9a

Na Bpelte:

a) '‘Eva moAuwvUlOo TIoU va ekppdAlel TO
euBaddv Tou dimAavoy oxrUatoc. y
B) Tnv mAeupd evog TETPAYWVOU TIOU
€xel euBadov (oo ue 1o eupaddv Tou ox .
dimAavou oxAuatog.
r
m Na Bpeite TNV TMAeUPd evOG TETPAYWVOU, TIOU EXEL 1
euBaddv (0o pe 1o euPaddv Tou TETPATAEUPOU AS—HE
ABIA. X
A X+ 2 B

Na mapayovToTIOI)OETE TA TPLWVUUAL!
a) x4+ 3x + 2 B)y?’-4y +3 y)w?+50+6 O a>+6a+5
g) x*-7x+12 ony*-y-12 0 w?*-9w +18 n)a®+ 3a-10

20 Na TTapayoVTOTOIOETE TA TPIOVUNA:

a)x®+ 2+ V3)x+2V3 B)x2+ (2a + 3B)x + 6aB  y) X + (3-V2)x-3V2

)

Na TapayovToTIOINOETE TIG TTIAPAOTACEIC:
a) 2w? + 10w + 8 B) 3a?-12a - 15 Y) ax? — 7ax + 6a

Na uttoAoy(oeTe TIQ aplBUNTIKES TTAPAoTAoEIS XwPIG va XPNOLUOTIOINCETE UTTOAO-
YLOTY) TOETNG.

) 1453 - 1821 — 1453 - 821 B) 8012 + 199 - 801 y) 9982 — 4

0) 999 - 1001 + 1 €) 9992 + 2 - 999 + 1 or)972+6-97 + 9

)
N

53
w

Na TapayovToTIOINOETE TIG TTIAPAOTACEIC:

Q) x2y? — 4y? —x2 + 4 B) x* =1+ x®—x Y) X3(x2=1) + 1 -x2

8) (x* + 9)? - 36x? g) a?-2aB +B*-a + B o) x2-2xy + y? - w?

Q) 1-02+ 2aB - B2 n) y?-x*-10y + 25 0) 2(x—1)(x*~4)-5(x-1)(x-2)?
)

) (Y?-4)2-(y+ 22 10)(@®+ B*-y?)>—4a2p? B) (x*+9)(a®+4) - (ax+6)?

Evog opBoywviou olkomedou ol dlaotdoelg X, Y
pelwbnkay, emeldr) €npere va auénBel To MAATOQ
Twv OmAavwy Opduwv. Av 1o euPBaddv Tou
OLKOTIEDOU TIOU ATEMELVE elval Xy — X — 2y + 2, va
Bpeite Tola Ba pmopouoe va eival n uyeliwon kabe
dldoTaong Tou.

—<—>

A
x
\
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1.7 Aiaipeon moAuwvipwy

v Mabaivw va Bpiokw to nndiko kar to uvndfomno tns
Jiaipeans evds nodvwvipouv A(x) pe to nofvivupo 5(x).

v Mabaivw va ypdpw thv tavrdtnta tns EvkAeideras dajpeons
tov A(x) pe to o(x).

APAZTHPIOTHTA

1. Av TomnoBemooupe oe pla aibouoa 325 kabiouata og oelPEC Kal KABE oelpd epLéxel
19 kablouara, néoeq oelpeq Ba oxnuaticoupe Kat éoa kabiopara Ba MeplooEPouV;
Na ypdpete Tnv 1odtnta TN EukAeidelag diaipeong.

2. Na Bpefte 10 MOAUDOVUPO A(X) TO 0To{0 dlAIPOUPEVO HE TO TIOAUDVUUO d(X) = X2 — X,
dlvel MAIKo T(x) = 2x? — 3x — 1 kat UtOAOITTO U(X) = 7x — 4.

(. J

=gpoupe OTl, av €xoupe dUO QuaolkoUg aptBuouc A (dlalpeteng) kat & (dlalpeTng) ue
® # 0 kal kAvoupe Tn dlaipeon A : O, Téte Bplokoupe dUO povadikous PUOIKOUG aplBuouUg
1t (MnAlko) kal u (uttéAolTo), yla Toug omnoloug loxUeL:

A=0m+u pe U<9d

Av U =0 elvat A =03 -1 kKal ToTe AfUe OTL €XOUpE TEAELQ Ddlaipean.
>mv nepimtwon auth Aéue akoua o6tL o O dlatpei To A1) 611 0 O elval mapdyovtag Tou A.

Ma mapddetyua, av A = 325 kat & = 19, Téte pe ) dlaipeon 325 |79

325 : 19, Bpiokoupe Toug aplBuoug m = 17 Kal U = 2, yla Touq =19 |17

ottoioug loxUel 735
325=19-17+2 pue 2<19 '73;

Ouoiwg, av €xoupe dUo moAuwvupa A(x) (dlaipetéog) kat d(x) (dlaipgmg) pe d(x)#0
Kal k&voupe Tn dlaipeon A(x) : d(x), Tote Bpilokoupe €va povadikd Celyos MOAUWVUUWY
T(x) (mMnAlko) kat u(x) (uttdAolro), yia ta oroia oxUeL:

PO TP LIPI R TIPIN (TautdTnTa EukAeidelag dlaipeong)

OTou TOo U(X) 1 elval (00 pe undév 1 €xel Babud Uikpdtepo and To Babud Tou d(X).

>T0 mapddelypa Tou akoAouBel, meptypdeetal n diadikacia tng dlaipeong Tou
MoAUwVUPoU A(X) = 2x% — 5x® + 2x* — 4 + 8X € TO MOAUWVUUO O(X) = X? — X.
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Mépog A - KepdAato 1o

rpdpoupe Ta MOAUWVUUA TOU JIAIPETEOU Kal
Tou dlalPETN Katd TIq PpBivouceq duvApelg TNG
LETABANTNAG TOU X.
Alaipoupe Tov MPWOTO 0po 2x* Tou 6lqlp8Téou
s . X
HE TOV TPWTO OPO X2 TOU dlAIPETN (7 = 2x2)
To anotéleoua 2x? eival 0 MPWTOG 0POS ToU
ninAlkou.

MoAanAaotdloupue To 2x?, Iou elval o TPWTOQ
6pog Tou TMAIKou, pe To dlalPETN X2 — X KAl TO
YIVOPEVO 2X2(x2 — X) = 2x* — 2x% To apaipoue
and 1o dlapeteon. Ma va yivouv eukoAdtepa
ol mpdatelg, aAdloupe Ta mpdonuUa Kat avti
yia agaipeon kdvouue mpoobeon kal £tol Bpi-
OKOUE TO TIPWTO UEPLIKO UTIOAOLTTO

Uy = —3x% + 2x° + 8x — 4.

21 ouvexela dlalpoupe ToV MPWTo 6o —3x° Tou

UTIOAOITIOU U, [E TOV TIPWTO BP0 X? TOU
3

AlAPEM (— % = —3x|. To arnotéAeoua —3x

elval o delTepog P0G ToU TMAIKOU.

MoAamAaotdloupe 1o —3x, Tou eival o deUte-
P0G OPOC TOU TMAIKOU, e TO dAIPETN X2 — X Kal
TO YIVOuUeVO —3x(x? — x) = =3x3 + 3x? 10 apal-
pouue ard to urdAolro U; Kal Bpiokoupe TO
deUTePOo UEPIKS UTIOAOLTTO U, = —X° + 8x — 4.

>uvexiCouue 1 Owaipeon e tov (Blo TPOTO
HEXPL va KataAn&oupe oe UTIOAOITO TIOU Va
efval (oo pe undév (téAeta dlaipeon) 1 va €xel
BaBbuS pIkpdTEPO amd To Pabud Tou dlalPETN
X% — x (ateAnq dlaipeon), omndte n diaipeon dev

UTopel va ouvexIoTel.

>T0 TIPONYOUUEVO TIAPADELYUA, 1) TAUTATNTA TNG
2X4=5x3 + 2x2 + 8x -4 = (X2 —X)
(Alaipetéocg) = (Slalp€mg) -

2X4 = 6x3+2x2 +8x -4 | X2 — x

2x4 = 6x3+2x2 +8x - 4

24 —6x3+2x2 +8x - 4
—2x4 +2x3

-3 F2x°+8x -4

24 =63 +2x2 +8x — 4
—2x4 +2x3

33 +2x° +8x - 4

2x4 = 6x3 +2x? +8x - 4
—2x4 + 2x3

33 +2x° +8x - 4
3x3 —3x?

- X +8x -4

2x4 = 6x3 +2x? +8x - 4
—2x* + 2x3

—3X° +2x°+8x - 4

3x3 —3x72
- X +8x-4
X - X

X — 4
EukAeidelag dlaipeong eival:
(2x2=3x—-1) + (7x—4)
(rnAiko) + (uttéAolmo)

X2 - X
2x?

X - X

2x?

X2 - X

2x° — 3x

X - X

2x° = 3x

X =X

2x°=3x—1

Mapatnpouue OTL To dBpoloua Twv Babuwv dlaipgtn Kal TinAikou elval (oo pe to Babuod

TOU OlAIPETEDU.
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1.7 Awaipeon moAuwvUPwy

Opolwg n dlaipeon (8x* + 8x® + 17x — 5) 1 (2x* + 3x — 1), yivetal wqg €&Na:

A6 T0 laipeTéo Aefmel o Gpog 20U Baduoy, | EX7 F 8x° +17x =5 |2x°+3x-1
onadte, dTav Tov Ypdgouue Katd Tiq ¢Bivou- —8x*=12x° 4 4x° 4x2-2X+5
0eqg dUVAEIQ TNG METAPBANTAG TOU, OUVNBWG -4 42+ 17x =5

TOV OUUTTANPWVOUUE HE TO UNOEVIKO HOVWD- *+4x° + ox°— 2x

VUHO 1] agrjvoupe T B£orn Tou Kevr] yia va 10x + 15x =56

vivel EUKOAGTEPA N avaywyr| opolwv Opwv. —710x* —715x +5

T o 0

>1nv teAeutaia dlaipeon, énou To umndAolro eival undév, n Tautdtnta e EukAeidelag
dlaipeong eivat:
8x* + 8x3 + 17x =5 = (2x> + 3x = 1) + (4x>-2x + 5)
(AlalpeTteéoq) = (dlap€mg) - (rmnAiko)

Ta moAuvupa & = 2x2 + 3x — 1 ka1 = 4x? — 2x + 5 Aéyovral mapdyovteg 1| dLALPETEG
TOoU MoAUwvUpoU A = 8x* + 8x® + 17x — 5.

‘Eva moAuwvupo d eival dlaip€tng 11 mapdyovrag evog moAuwvUudou A, av n diaipeon
A : O eival TéAela, dnAadr) av utTtdpxel TOAUMVUMO T, TETOLO WOTE va loxUel A = & - Tt

MAPAAEITMATA — EOAPMOTEZ

n a) Na yivel n dwaipeon (4x* + 3x2 - 1) : (2x - 1).
B) Na mapayovtomnoinbel To TOAUWVUHO 4x* + 3x2 — 1.

Nvon
B) Ané v Tautdtra ™mg EukAeidelag
a) 4x* +3x2 -1 [2x-1 dlaipeong, €XOUME:
_4x4 + 2x3 2334+ x2 42X+ 1 Ax*+3x2 —1=(2x-1)(2x3+x>+2x+1).
%3 + 3x2 _ Mapatnpouue 6Tl To TAIKO uropel
%3 4 x2 va napayovronoinoel wg eENg:
PG 1 26+ X+ 2x+ 1 =
_ Ay + ox =xX2x+ 1)+ 2x+1) =
= 2x+ 1H(x2+ 1).
2x 1 Emouévwg, To MoOAUWVUUO
—2x+ 1

4x* + 3x° — 1 mapayovtoroleital

WG eENG:
At + 32 -1 =2x=1)(2x + 1)+ 1).

0
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Mépog A - KepdAato 1o

Na arnodeixBel 6Tt To MoAuwvuuo & = 3x + 2a eival dlap€Tng Tou TIOAUWVUOU
A = 3x® - 4ax® - a?x + 2ad.

Nvon
To moAuwvupo O eival dlalp€ng Tou TIoAUwvVUHoU A, av To uttdAolro g dlaipeong
A : O elval undév. Kavoupe tn diaipeon A : d.

3 — 4ax? - a4+ 2a%| 3x + 2a J0yowva Pe TNV TautotnTa Ing
33 — 20x2 EukAe(delag diaipeong €xoupe:
- Bax? — 0+ 2a%| X2 - 2ax + a2 3 —4ax? — a’x + 2a° =
Bax2 + 4a2x = (3x + 2a0)(x* - 20x + @), mou
+ 30 + 208 o,r]po(va ot ,To TTIOAUDVUHO 3X + 2a
_ 302 — 208 elvat dlalp€ng TOoU TMOAUWVUHOU
0 33 —4ax® — a’x + 2a3

EPOTHIEIZ KATANOHXHX

Na emAEEETE TN OWOTH ATAvVINoN:

i) To umdAotro g dlaipeong evog TMOAUWVUPOU [e To 4x + 7 elval TIOAUWVUO:
a) 1ou BaBuou B) 2ou BaBuou Y) 3ou Babuou d) otabepd.

i) To urnéAoiro g dlaipeong evog MOAUWVUUOU PE TO X2 — 4x + 9 dev umopel va
elvat:
a) 5 B) 3x -2 Y) X2+ 3 O) 4x.

iii) Av éva moAuwvupo P(x) dlaipoupevo Pe To 2x2 + x + 5 divel nAiko x* + x — 2,
TOTE 0 Babuég Tou P(x) elvat:
Q) 4 B) 6 Y) 8 O) 0OmoloodNMOTE PUOIKOS apPIBUOC.

Na CUUTTANPWOETE TOV TIAPAKATW TTivaka:
Babuog Babuog BaBuog
Alalpetéou  Alalp€tn MnAikou
8 3
7 2
6 3

Na xapaktnpioete TIQ Mapakdtw mpotdoelc Ye (&), av eival owotég 1 ue (A), av
elval A\avbaouéveg:
a) To nnAiko Tng dlaipeonc tou (2x + 1)(x + 3) ue 1o 2x + 1 elvarto x + 3.
B) To undAolro NG dlaipeong evog MOAUWVUUOU e TO X + 6 elival To X2 + 2.
Y) Av dlaip€ooupe éva TIOAUWVUPo 6ou Babuou pe €va MoAUWVUUO 20U Babuod,
T6TE TO MNAlKO elval TToAUwvVUuO 3ou Babuou.
d) To x — 4 eival mapdyovtag Tou x° — 16.
€) To mnAiko Tng diaipeong (x8 + 1) : (x + 1) elvat to X2 — x + 1.
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1.7 Awaipeon moAuwvUPwy

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n Na Kdvete TIQ dlalpEoELS Kal va ypdyeTte TV TautdtnTa TG EukAeidelag
dlalpeong oe kKABe TepimTwon.

Q) (2x3 4+ x2-3x+6): (x + 2) B) Bx3—x2—10x + 5) : Bx + 1)
Y) 6x*—x2 4+ 2x—7): (x—=1) O) (4x® + bx—8) : (2x - 1)
€) X—-x*+3x+2):(xX°-x+2) or) (X —x2+2x—1): B2 —-x + 1)
0 (Bx*—6x2-9): (2x>-13) n) 3x*-2x3-4): B8x2-1)
Na cupmAnpwoete Ta Kevd, OoTe va eival ol dlaPETEIC CWOTEC.
a) 6x2+ ... + o] + 2 B) ... + ... +2x+ 20 [ X + ...
—-6x> — ... 2X + e — 6x° e -
18x + ... 4% + ... + 20
18 - ...\ ... = gooac
0 —10x + ...
..... + ..

[Mo10 TIOAUWVUUO JAIPOUHEVO HE TO X2 —X + 1 divel iNAiko 2x + 3 Kal uttdAolro 3x + 2,

B8

Na anodeitete 611 To MOAUWVULO Q(X) elval dlalp€tng Tou moAuwvupou P(x), étav:
a) PX) =6x3-7x*+ 9 -18 kai QX)) =2x-3
B) P(x) = 2x* = x + 5x -3 Kat Q(x) = x®2 +x—1.

=

a) Na kdvete Tn dlaipeon (x* —2x3—8x2 + 18x—9) : (x* —9)
B) Na TapayovToToroeTe TO TTOAUWDVUHO X4 — 2x3 — 8x% + 18x — 9.

a) Na anodei€ete ot 0 x + 1 elval mapdyovtag Tou TOAUDVUHOU x* + 4x3 + 6x% + 4x + 1.
B) Na mapayovIonooeTe T0 TOAUWMVUPO x* + 4x3 + 6x% + 4x + 1.

‘Evag pabntg ribeAe va apayovrororoel v napdotaon a® + B2 kat Buuridnke ot
avaAUetal og yIvopuevo dUo Tiapayoviwy, arnd Toug omoioug o évag eivat o a + B.
Emeldn) eixe Eexdoel Tov AAO Ttapdyovta, Twg 6a propoloe va Tov BPeEl;

0 8

Aivetal To moAuwvuuo P(x) = (X3 + 2)(x> = 5) + 4x? — 6x + 7. Na Bpeite 10 TNAIKo Kat
TO UTtdAolro Tne diaipeong
a) P(x): (x® + 2) B) P(x) : (x*—5)

Na kdvete Tn dlaipeon (6x° + a) : (x — 1) kal va Bpeite v TIur Tou a, yia Tnv oroia
n dwaipeon eival TéAela.

Av €vag TtapdyovTag ToU TTOAUWVUHOU 2X3 — x2 — 4x + 3
elval o (x — 1)?, va Bpeite Tov dAA\o napdyovra.

B

X X

—_—
f—

MNa v nAakéotpwon Tou damédou evog dwuatiou Tou
€xel oxNua opboywviou, xpnotuoroioaue 45 AAKAKIa TUTou A, y
56 TAakdkia tuttou B kat 16 mAakdkia turou 7. Av To MAQTOgG Tou
dwypartiou eival 5x + 4y, Tolo elval To PUrKog Tou;
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1.8 E.K.N. ka1 M.K.A. akepaiwv aAyeBPIKWV MAPACTACEWV

v Mabaivw va Bpiokw:
Eddxioto Kowo lToffanddoro kar Méyioro Koo Aiaipérn
akepaiwy afyeBpikuv napaordoewv.

APAXTHPIOTHTA

1. Na avalioete Toug apiBuoug 12, 24, 300 g YIVOUEVO TTPWTWV TTAPAYOVTWY Kal va
Bpeite o E.K.I. kat To M.K.A. TV apIBu®V autwy.

2. Me avdloyo tporo va Bpeite To E.K.M. kat to M.K.A.
TWV HOVWVULWV 12x%y2, 24x°y3w, 300x%y kal
TwV TIOAUWVUUWY 3(X —Y)(X +Y), 18(X—Yy)? 9(x-Y).

- J
>e mponyouuevn Td&n udbape va Bpiokouue to E.K.IM. kat to M.K.A. BeTikwv akepaiwv
apIBPWV ToU €X0uv avaAuBel og YIVOUEVO TIPWTWYV TTIAPAYOVTWV.

MNa napddetyua, ot apbuol 12, 24 kat 300, av avaAubBouv oe YIVOUEVO TIPWTWV
napayoviwy, ypdgovrat:

12 = 22-3 24 = 23.3 300 = 22-3 .52

Apaq,

E.K.I1.(12,24,300) = 23-3:52 =600  (lvOuevo KOWVWYV KAl PN KOOV TTapayoviwy
HE TO MEYAAUTEPO eKOETN).

M.K.A.(12, 24, 300) = 22 -3 = 12 (MvOuevVOo KOVWYV TTIAPAYOVTWY e TO
HUIKOOTEPO EKOETN).

Me avdloyo tpodmno, uropouue va opicoupe 1o E.K.IM. kalt To M.K.A. akepaiwv ahye-
BPIKWV TIAPACTACEWV TIOU €X0uV avaAuBel oe ylvouevo mapayoviwy. AnAadn:

EAdxioto Kowd MoAkamAdolo (E.K.1.) dUo 1) Tieplocotépwy alyeBPIKOY MapacTdoewy
ToU €xouv avaAuBe( og yIvOueVo TapayovIwy OVOUACZETal, TO YIVOUEVO TWV KOWVWY KAl Un
KOLVWV TTAPAYOVIWVY TOUG e eKOETN KaBevdg To ueyaAUtepo and Toug eKBETEC TOU.
Méyiotog Kowvdg Alaip€tng (M.K.A.) dUo 1| TIEPIOCOTEPWY AAYERPIKWY TTAPACTACEWY
Tou €xouv avaAuBel oe ylvouevo TIapayoviwyv OVOUACETAl, TO YIVOUEVO TWV KOOV
TMAPAYOVIWY TOUG PE eKOETN KaBevdg TO UIKPAOTEPO ATIO TOUC eKBETES TOU.

210 €&NC Ba meploploToUpe 0e AKEPALES AAYERPIKES TTIAPAOTACEIG e BETIKOUG aKEPALOUQ
OUVTEAEOTEC. 2NV TleP(MTWOoN autr, wg aplBunTiko Tapdyovta tou E.K.IM., Ba Bewpouue

10 E.K.I1. Twv apBunTik®y mapayoviwy TwV MapacTACEWV Kal we aplOunTikd mapdyovia
Tou M.K.A. Ba Bewpoupe 10 M.K.A. Twv QpIBUNTIKWY TTApAYOVIWY TWV TTAPACTACEWY.
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1.8 E.K.I. kat M.LK.A. akepaiwv akyeBpIKWY MApACTATEWY

Ma napddetyua,
— Ta govwvupa 12x%y?, 24x°y3w, 300x*y  €xouv
EKN. = 600x*°w kar MKA. = 12x%y evd
— TamoAuwvupa 3(x —y)(x +y), 18(x—Y)? 9(x —y) €xouv
EKM. = 18(x — y)l(x + y) kat MKA. = 3(x — y)

MAPAAEITMATA — EOAPMOTEZ

Na Bpebei to E.K.IM. kat 0 M.K.A. Twv povoviuwy 6x3yw, 9x2yw?, 3xy*.

Nvon
Ot ouvteleotég 6, 9, 3 €xouv E.K.IM. = 18 kat M.K.A. = 3, dpa ta povwvuua €xouv
E.KI. = 18x%y*w? kat M.K.A. = 3xy.

Na Bpebei To E.K.IN. kat 0 M.K.A. Twv MOAUWVULWV:
A=12x>-12, B = 18x®-36x + 18 kat ' = 9x® — 9x.

Nvon

® AvaAdouue ta noAuwvuua oe A=12C-12 =122 - 1) = 12(x = 1)(x + 1)
YIVOEVO MTapayovIwV. B =18x2-36x + 18 = 18(x2—2x + 1) = 18(x — 1)2

® YnoloyilCouue 10 EK.M1. KalTO0 | [ = 9x® — 9x = Ix(x — 1)
M.K.A. Twv apiBuntikav Ot apBunTikol mapdyovreg 12, 18, 9 €xouv
napayoviwy. EKIT =36 kat MKA. = 3.

® Bpiokouue 10 E.K.[1. Kai TO Ta noAudvupa A, B, I éxouv
M.K.A. Twv nolvwvduwv. E.KI. = 36x(x—1)2(x + 1) kat MK.A. = 3(x - 1).

EPOTHIEIZ KATANOHXHX

n Na cUPTTANPWOETE ToV TTIapakdTw Tivaka avriotolxiCovrag oe kdBe (euyog apa-
otdoewv Tng othANg A, to E.K.IN. Toug and m omAn B.

1. 6x3(x + 2)2
a. x*(x +2)2, x(x + 2)3

2. xX3(x + 2)3

B. x3(x +2), x(x + 2)3
3. 6x3(x + 2)

Y- B2 +2), 2X(x + 2)2 [ a [ B |y |
4. xHx + 2)3
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Mépog A - KepdAato 1o

Na CUUTTANPWOETE TOV TTAPAKATW Tiivaka, ypdpovtag o kdbe kevo 1o E.K.I1. twv
napaoctdoewv A, B.

8x5

Na cuPmANPW®OoETe Tov TTapakdTw Tivaka avriotolxiCovrag oe kdBe (euyoq apa-
otdoewv TNg otHANg A, To M.K.A. Toug armé tn omAn B.

ZTAAR A 3THAn B

1. 6X3(x + 1)

a. 6x3(x + 1)2,  3x(x + 1)3 nn

2. 3x(x + 1)?
B. 2x3(x + 1)3,  3x*(x + 1)2

3. 3x + 1)
Y. 3x3(x + 1), B6x3(x + 1)?

4. x°(x + 1)?

Na cUPTTANPWOETE ToV TIapakATw Tiivaka ypdgpovtag oe kdbe kevd 1o M.K.A. Twv
napaoctdoewv A, B.

BXx(x — 2)2
2x3(x - 2)
3x3(x — 2)3

[IPOTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

n Na Bpeite 1o E.K.I. kat 1o M.K.A. Twv Mapactdoewy:
a) 12x3y2w?, 18x%yw?, 24x2y3w*
B) 15axy?3, 10ax?w?, 5yw?
Y) 2¢(x + )3, Iyix +y)%,  BXY(X-y)(X +Y)

Na Bpeite To E.K.IM. kat To M.K.A. Twv Mapactdcewv:

a) 6(x* - y?), 4x—y)?, 12(x—y)°

B) @®-3a + 2, a? - 4, a® - 4a

y) a® - a?, (@®-a)(a®-1), a®-2a% + a
70
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1.9 Pnrég alyeBpikéG MAPACTAOCEIQ

v Tvwpilw noia adyeBpikn napdotaon Aéyetar pnen Kar
note opiCeral.
v Mabaivw va andonois pntés adyeBpikes napaotdoers.

APAXITHPIOTHTA

X3+ 4

1. Motwa eivat n Tiur g napdotaong yia x = 0;

Mnopeite va Bpelte v TIur TG mapdotaong yla x = 1;

2. TMoto and ta napakdtw KAdouara anAomnoteirat;
6-2+7 6-2-7 6-2-7
3-2 3+2 3-2

3. Mota and g napakdtw MapAcTACEIS AMAOTIOLETAl;

oX +y oxy oxy
3  3+x 3

- J
X +4 xyw 2
x-1  x+y xX+4
Tou elval TToAuwvupa, Aéyetal pntr aAyeBpLkn mapdotaon 1} anAwg pntr napdotaon.
Ot petaBAnTEQ plag pnmg napdotacng dev Unmopouv va TIAPOouV TIUES TTou pndeviCouv
TOV TAPOVOUAOTH TNG, apou dev opiletal KAAoOPA e TTapOovVOUaoTr) UndEv.

x3 + 4

Mia aAyeBptkr Tiapdotaon (n.x. ) nou elval KAAoua kat ot épol

MNa napddetyua, n mapdotaon opiCetal, av x # 1.

>Tn ouvéxela, otav YPAPoupe pia pntr napdotaocn, Ba evvoeltal OTt ol HETARBANTES TNQ
dev naipvouv TIWES Tou undevidouv ToV MAPOVOUAoTH.

Onwg pia aplBuntikn mapdotaon, €10t kal hia enTr mapdotaocn, unopel va amiormoinde,
av 0 aplBUNQ Kal 0 MAPOVOUAoTNG TNG elval yivoueva kat €xouv Kovo napdyovia.

‘Etot, n mapdotaon w Sev amhoroleftat, evad 1 napdotaon % amhoroleftat, yiatl
X X

ol 6pol NG elval yivoueva kal €xouv kovo Tiapdyovta 1o 3x. Av dlalp€oouple Kal Toug dUo

OpOUG UE TOV KOO TTaPAyovTa, EXOUNE bxy = bxy : 3x = 2y =2y
3x 3x : 3X /

H mponyouuevn amAoroinon yiveratl ouvtopdtepa, av dlaypdgoupe Tov Kovo Ttapdyova,

bxy _3x.2
A{/: y:Zy

ondte £XOUUE 3 =
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Mépog A - KepdAato 1o

Av SuWC Og PIa PNTA MaPAoTacn O APIBUNTAC 11 O TTAPOVOUAOTAC dev elval YIVOUEVO,
TATE YIa va TNV arnAoroioouue epyalouacte wg e&Ng:

® [lapayovTtormoloupe Kal Toug dUo 6poug TNG Kal
® dlaypdgoupe Toug Kolvoug MapdyovTeg Twv Opwv TNG.

MNa napddetyua, n mapdoraon 4 anAormole(tal wqg eENa:

5x-10  5(x-2) 5w—2) 5
-4 = x¥=-22 = =2Kx+2)  x+2

MAPAAEITMATA — EOAPMOTEZ

n Ma noleg TIHEQ TwV PETABANTWY TOug opilovTal ol TTapaoTAoEeLg;

X2+ 7x + 2 X2+ 6 X2 + y2
2 X ) X+ 2 Y) X=y
Avon ) X2+ 7X + 2 ) ) ) )
a) H nmapdotaon . opiCetal, av n YeTaBANT X Taipvel TIUEG TIou Og

undeviCouv Tov Tapovouaotr), dnAadr yia x # 0.

X2 + 6 , ,
T 5 oplCetal, av x + 2 # 0, dnAadn vyia x # 2.

B) Ouoiwg n mapdotaon

X2 + y? , , , . .
X—y oplCetal, av ol HETABANTEG X, Y TA{PVOUV TIUEG, TETOLEG

wote X —y # 0, dOnAadn yia x # .

y) H napdotaon

Na arAomnoinBbouv ol TapacTAoelq:
12x3yw?2 3x2-3

X2 —2Xxy + y?
8xy3 B) 6Xx? — 6X Y T3 —ys

X3_y3
Nvon

3 2
a) STnv napdotaon 128’(—3’;” kal ol dUo dpol NS efvatl yivéueva, ondTte €xoule
Xy

12x3yw?  3x?w?
8xy?  2y?2

B) Mapayovtonoloupue kal Toug dUo OPOUG TNG TTIAPACTAONG KAl EXOUNE
3x2-3 3(x*-1)  Bx~=T(x+1) x4+ 1
6x2-6x  6xXx(x—1) BX (X 1T - 2x

S X2—2xy +y? (X =y _ o X=y
Y) Ouoilwg €xoupe X3 =0 Tyt YY) Xyt Y
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1.9 Pnréqg alyeBplkég MapaoTAoelq

EPOTH2EIX KATANOHXHX

n Na cuumAnpwoeTe Tov Tiivaka avtiotolxiCovrag oe kdBe napdotaon g otAng A
TIQ TIMEG TNG METABANTAG TNG ard TN OThAN B, yia Tig onoieg opiceta.

ZTAAR A 3THAn B

1 1. x # 1
a. X X
g. X1 2. x#0Kax # 1

X+ 1
Y. X 3. X #-1

X2 1 ' a | By [3]c¢]
5 2x—1) 4. x # 1 karx # -1
Cox—1

3 5. omoloodrnote aplOudg

€.

2

Xt 6. x %0

Na xapaktneloeTe TIC MAPAKATW 1odTNTEG We (2), av elval owoTeg 1) he (A), av elval

AavBaougveg.
7+ 1

o) 5 = x+ 1 - B)%=X+1 -
(X +2)x =ty x+2 X+ 21 x+2

Y) 4M - 4 D 6) 4M - 4 D
X-yr x=y _

g) X—y =Xty ) OT)V—X"'Y J

Na CUUTTANPWOETE TA KevA OTIG TIAPAKATW LOOTNTEG:
7X 7 @+ B ) X(x + 1) _
& ) T x-2 TR o X
5) X(X+1)=x+1 g o ot 3x+2) 3

‘Evag pabnmg yia va Bpet TIQ TIMES TN METABANTG X, Yla TIQ omnoleg opiletal n

napdotaon Kal ardavinoe Ot n napdotacn

X éypaye x ]
X (x—4)" P X(X —4) X—4
opiCetal dtav x # 4. Eivat owot n andvinor) tou;
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Mépog A - KepdAato 1o

MPOTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

n Na Bpe(te TIQ TIUES TwV YETABANTWY YIa TIG omoleg opilovtal ol TapacTACEIC:

Q)

Na arAoTIoINoeTe TIG MAPACTACELC:

Q) o B)
X+ 4
8)4+x o)

Na anAoTioloeTe TIG TTAPACTACEIC:

6x
Y ¢ + ax B)
X2 —16
8 Se—ax 99

Na arAoTIoINoeTe TIG MAaPACTACELC:
y? -5y + 4
y? -6y + 8

X2 4+ 3x + 2

Oeraxva P

Na arAoTIoINoeTe TIG MAaPACTACELC:

X(x—=1) + 4(x - 1)

X—4 B) 2y -5

y2 + 2y + 1

) X2+ 2x -3

w + 1)2— (@ + 2)?

w-2 6x + 1
Y) (+ 1)? e X(x — 3)
2XUW? 5a%By?
Y) Bew ® F0agzy
w-2 (@a-B)B-YV)

X2 + XW 502 - 20
w2 + Xw

6x° + 3xWw a4+ ap + B2

Q)

4x° — w?

w3 —2w?% + W
- w

yly—-3) +y*-9

4y2 -9

@+ 1)(a-22-4(@a+ 1)

a® + o?

n ‘Evag Aaumadndpduog katd ta TeAeutaia PETpa TNQ
dladpoung tou drvuoe tnv anootacn AB e otabepr
Taxumrta 5 m/sec. dtdvovtag oto onuelo B €vag aA\og
Aaumnadndpoduog Eekivavriag ard 1o onueio B divuoe
mv anootaon BN ue otabepr) emitdxuvon 4 m/sec?. Av
0 XPOvog TIoU KIvrBnke kdBe aBANTC ntav t sec va
arnodeiEete OTL N peon TaxUTNTa e TV ornola diavubnke

n anéotaon Al ftav t +
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41.40 nNpdEeig pnTWV MapaoTdoswv

v Mabaivw va noddandaoi1alw kar va Siaipw pnés
napaoraoels.

v Mabaivw va npoo@ctw Kal va apaipw pNtes napaotaoels.

MoA\arhaolaouog - Alaipeon pnTwv mapactacewv

APAXITHPIOTHTA

. R 3 2 3 2 4
1. Na kdvete 1g mpdgeis: 4 - =, T'Z BT
2. Me avéhoyo TPATo va KAveTe Kal TIC TTIAPAKATW TIPAEEIS:
3xy 3x*  2a°B 9x  3x?
2X By 208 © 9xy y+1° 5y +5
- J
MoANanAaclaouog

a va oAAanAacldoouue évav akepalo aplBud pe €va KAAoua 1) yia va moAAamnAaotd-
ooupe dUo KAAouaTa, xenotuoroloupe Toug eENg Kavovec.

B _ aB a 'y _ ay

G‘T—T KAl F F—B—a

Me tov (1o Tpdmo moANamAactdloupe Kal Yl akepala Pe uia pnm napdotaon rj duo
PNTEC MAPACTACELC.
MNa napddelypa,  3x -

5% 3x-+5x®  15x3
2y 2y 2y
-1 2x (- 1)-2x xx—)xA+T) 22X
Xx+3 x=1 = (@Bx+3x-1) 3(x+1)(x—1) 3

Onwg BAEMoupe OTO MponyoUuevo TIApAdelyua, PETA TIG TPAEEIG ekTeAOUUE Kal TIG
duvaTEQ amAoToINoelC.

KAl

Alaipeon
MNa va dlaipg€ooupe dUO KAAOPATA XPNOIUOTIOIOUUE TOV TIAPAKATW Kavova

Me tov (d10 Tpdmo dlaipoupe kat duo pntég napactdoelc. Na napddetyua,
X . 2x? X X2 —1 X(x? — 1) (X = 1) x<+T) X — 1

Xx+1 7 xX-1 " x+1  2¢ = (x+1)-2¢ = 2xpe=1) 2x
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Mépog A - KepdAato 1o

2UvBeta KAAouata

Y

To ouvBeto kAdopa , WG YVWOTOV, ekdPpAlel To TINAKO % 1§ Tou elval (oo pe

o«||<|mlo

0 5 Mvnuovikos kavovas
By Kal EMOPEVWG OXUEL

a

CB __ad

, , , , Yy By
Tov (010 Kavova xpEnoldorolouphe Kal OTIC  PNTEQ K3

TaPACTACELC.

2—02 —
r 5 x _ 20%°  ax
A MAPASEIYHA, —75— = ~Fax = 2

X2

MAPAAEITMATA — EOAPMOTEZ

2 _ 2
Na Bpebouv Ta ywoueva: a) (5x2 + 5x) - 2x3-)|(- 5 B) X 3x23|(-J€; LIy th 12X
Nvon
52 4 5g . 3K _ (54503 _ Bx(x T 1)3x  15%
a) (5 X) 2x +2 2x + 2 - 2+ 1) 2

X2=2x+1  x42x (x2=2x+1) (x> +2x) X—12xF2)  (x=1)X  x2— X

B) "3 6 T x=1 T @x+ -1  sx96=0 3 3

Na yivouv ot mpd&eiq: a2 — x2
X2_02 . X3_a3 0.2
o X x2 B) 2a + 2x
a
Nvon
- x*-a®  x*-a? x2 (o)Xt (x=aj(x + a)x?
Q) X X T X - xX(X-0a) T x(x=ey(x®+ xa + a?)
. x+agx X2+ ax
X+ ax+ 0> X+ ax+ a?
a? —x?
) @  a(@-x)  da-x)(@Fx _ a-x
20 +2x  ®(Ra+2x) 2d@+x% 24
a
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1.10 Mpd&elg pnTWV MAPACTATEWV

EPOTHIEIZ KATANOHXHX

Na xapaktnploeTe TIG MapakdTw 1oOTNTEG Pe (2), av elval cwoTeg 1) he (A), av eival

AavBaouEVeq.

Axey =y O Bxy = O
Y)?’X:%:% [j d) 3x: - = 3TX2 Q
€) x;1 . x§1: % ) o) %_ x)—(2: gxxgg 0
03t Ta - N oFezipiz ] )

Na CUUTTANPWOETE TIG 10OTNTEC:

.......... o bx X L A . . W
Q- =y = Ty B v T = v Vo i Te Ty
X+2 B X+ 2 . _ X . x+2 _ X
8 %=1 " .. =18 ST L v “X+2

[IPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Na umoAoyioete Ta yivéueva:

X S i
S e B) 2y " 3x Y) 12%% - o5
2a° 6B 2y, 3 _3aBy 4
%) 3 I €) (5w 355 o) ( 2 ) ( 02)
Na KAvete TIQ dlaIPETELS:
6 1 1 3 a?y X3y x2
a) 8x: B v [y V) [ gs) 30 9) (- 55) - )
Na uroAoyioete ta yivopeva:
2X + 6 4x y-5 2+y X — W %302
A" " x+3 Bl y+2 " By V) o’ -
-4 a+3 X2+ X X2+ 5x+6 4y2 -9 y? + 3y
) FFa-6 &+ & -4 x+3x OV 4y —12y+9 ° 2y2 + 3y
Na kdvete TIG dlaIPETELC:
X+4 x+4 2y -1 . 1-2y W+ 2y
Q" s B St ) (- ) (@ +2)
a+l . (@a+1)2 X+y . xX+xy -4  x=2
0) I 5 €) oy TX=y oT) C+8 " 2 —2x+4

Na urnoAoyioete TIC mapaotdoelg:

X—2 4x+4\ 8x-8 X+2 . (2x+6 x+2 X+2.2x+6) x+2
Q) (x+1 : x+2)' 12 P S '(x—1 x+3) Y)(x_1 “x—1 )" x+3
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Mépog A - KepdAato 1o

B MNpdobeon - Apaipeon pnTwv napacTacewv

APAXITHPIOTHTA

1. Na kdverte 1ig pdEelg: é + % = % % + % - %

2. Me avéhoyo TpATo va KAveTe Kal TIC TAaPAKATw TIPAELIS:

4 8 . 1 _ 1
X — 2 X—2 X—2" 2a 6aB 3B

. J

3 2x-1 _7+x

a va mpocBEooupE 1) va aPAlPE0OUUE OUWVUUA KAAOPATA, XPNOLWOTIOI0UUE TOUG ENQ

KAVOVEQ
a

B

a+y a Y a-y

B BB B

Y _
"B

Me Tov (510 TPATIO TIPOCBETOUE 1) APaAlPOUUE KAl PNTEG TAPACTACELG TTOU €X0UV ToV (O10

napovouaotn. [Na napddetyua,

B 21 7T4x _ A @x-1)-(7+x _
X — 2 X — 2 X—2 X—2 -

X +2x-1-7-x  4x-8  4x—2]
X —2 ToXx=-2  x=7

Av Ouwg ol pnteg napaoctdoelg dev €XOuUV ToV (O10 TTAPOVOPAOTH, TOTE PPIOKOUUE TO
E.K.I1. Twv Mapovouaotwy Kal TIC UETATPETMOUUE O PNTEQ NMAPAoTACEIS UE Tov (Do
apPOVOUAOTr), ONwg Kal oTa apBunTikd KAdouata. 2 5 2
Ma napddetyua, av BEAoupe va umoAoyiooupe to d6polopa ———— + —— — =

,p H . H Y H POIOH 3-3x " ex -3
epyalouacte we eEng:

4

- MepeyETenelel /B TS 3x2—-3x = 3x(x— 1) kat 3x—-3 = 3(x-1)
TTAPOVOUAOTEG.

® Bpiokoupe 10 E.K.I1. TV -
TIAPOVOUACTV. BRI =6x(x-1)

2 X

® Metarpgrnoupe Ta KAaouara 2 _ .5 2 _ 2 L5 2 _
o€ ouwvUuQ. 3x*-3x ~ 6x 3x-3 3x(x-1) 6x 3(x-1)

e ExteloUpE TIC TIPAEEIC KAl TIC _ A+S5(x1) —4x 445X -5-4x_ x=T _ 1
dUVATEC ATTAOTIOINCELG. 6X(x—1) BX(x—1) BXx(x~1]  6x
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1.10 Mpd&elg pnTWV MAPACTATEWV

MAPAAEITMATA - EOAPMOTE2

9x+6 15 4 ~ 2 1
x2 — 1 2X -2 B) X2 — 2 X2 — ax X2 + ax

n Na yivouv ol pd&elqg: a)

Nvon
a) MNMapayovroroloUe TOUC MAPOVOUAOTES, OTIOTE EXOUE!
-1 =x=-1x+1) kat 2x-2 =2(x-1)
To E.K.IM. Twv mapovouaotwy eival 2(x — 1)(x + 1). Apa

\2_/ &1/
x+6 15  9x+6 15 209x+6)-15x+1)
X2 —1 2x—2  (xX=-Dx+1) 2x-1) 2(x — 1)(x +1)
18x + 12-15x—15 -3 3= 3
2(x— 1) (x +1) 2= Nx +1)  2xk=NHXx+1)  2(x +1)

B) MapayovtomnoloUue TOUG TIAPOVOUAOTES, OTOTE EXOULE:
X¥-—a2=Xx-a)Xx+q), X*-—ax =x(x—qa), x>+ ax = x(x + Q)
To E.K.IM. Twv apovouaotwy eival x(x — a)(x + a). Apa

X xfa o x-a
4 2 1 - 4 B 2 . 1 -
x?—a? X¥—ax ¥ 4+ax  (x—a)x + q) Xx—a) x(x+a)
CMX-2x+ 0 -(x-a)  4Xx-2x-2a-x+a X =€ B 1
N X(X—a)(x + a) T X(x=a)(x + q) CXx=ej(x + @)  x(x + Q)

X X

MouAnoe kdmnotog ta okémneda A kat B kat and 1o
kaB€va elo€npage 50.000 eupw. Av PE TA XPAHATA 4 A
autd aydpace to dauépopa I, va amnodeixOel
Ot kdBe M? Tou dlauepioparog otouxilel 600 éva
m? Tou OIKOTIES0U A Kal €va m?Tou olkoTEdou B.
(Ot dlaotdoelg divovtal oe m).

x+1 B

Nvon
A6 KdBe okomedo elognpa&e 50000 eupw, oTIOTE YIa TNV ayopd Tou dlauepiopatoq
€dwoe 100000 eupw. To epBaddv Tou olkoredou A elival x(x — 1) m?, Tou olkomedou B
elvat x(x + 1) m? kat Tou dlapepioparog I eival (x> — 1) m?. KdBe m? Tou olkonedou

A otolxiCel /50000 eUpW, Tou olkoredou B otoixicel 50000
X(x = 1) ’ X(x +1)
, , ~_ 100000 . . :
eupW Kal Tou dlapepiouatog [ otolxicel Wsupw. Apa €xoupe:
oL
50000 n 50000  50000(x +1) + 50000(x—1) ~ 100000x 100000
X(x — 1) X(x +1) X(X =1)(x +1) XXX+ ke -1

AnAadr), kdBe m? Tou dlapepioparog I otolxiCel 600 éva m? Tou olkoredou A Kal
€va m? Tou olkorédou B.
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Mépog A - KepdAato 1o

EPOTHIEIZ KATANOHXHX

n Na xapaktneloeTe TIG MAPAKATW 1oATNTEG We (2), av elval owoTeg 1) he (A), av elval

AavBaougveg.
X 1 11 2

Q x5 1t xF7 =1 J B)Y+7_x+y J
+ 4 a+ a+p

y k4ot oy SR a0 O
X 1+ X a a+2 2

SRR ) moooer2 2 -

‘Evag pabnmg €ypage TIG Mapakdtw 10OTNTEG KAl O KABnyntg tou elne ot oe
pla amo tig duo €kave eva Adbog. Mmnopeite va evronioete To AdBog auto;
a B _ a B a-B _
a) a-B * B-a a-B a-B  a-P =1
x+2 2x-1  3Xx+2-2x-1  x+1 ~
B)m_x+1_ X + 1 Cox+ 1

Na CUUTTANPWOETE TIG 10OTNTEC!

- = X = X 2
a)x+6_ """""" =0 B)x+6Jr """"" =1 Y) T T X
5 1 ox — 1 3x + 8

B) o YT T x5 8 Tt =2 07 T e -3

[POTEINOMENE2 AXKHZEIZ — IPOBAHMATA

Na unoAoyioete TIQ mapaotdoelg:

1 1 3 2 1 1 1 2
A9ty B 07~ % VWyE~y ) Z T
Na urnoAoyioete TIC mapaotdoelg:
a) 2x 8 B) y-6 4 )3a)+6_ 4
-6 x-3 yitoy  y+2 V) "@#=1 " 2w-4
1 X 9x 3w a+7 3
%) X+ 12 T Box &) X2 — XW * W2 —XW o) ®+40+3 a+1
Na amAoroirjoete Ta KAdouara:
1 1 1 1_1
X—— y-2+ w+1+-—~ a
Q) — B) — L V—2 9) B—GB
4= Y-+ - pe Ty
X y w3 a B
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1.10 Mpd&elg pnTWV MAPACTATEWV

Na uroAoy(oeTe TIG TapAcTACELC:

X—2 4 8 3 2 2x + 16y
o — T X2 T e—x B) x+2y_><—2yjL X2 — 4y?
y>—6 2 3 X2 y2 2y

V sy r6 y-2 T y-3 %

X—y T y  xe-y?
Na uroAoyioete TIC mapaotdoelg:

a)(zxxff 2xx—1)(1 - 4x1——3) B o=t * &) oo

o(1-avglEras) 9

e+ )| B a-p

B a) Na arodeiEete 61t X =Y + xy = (x + y)2

3

43
+ 56 - 44,

B) Na umoAoyioete Tnv mapdotaon —5

2 _

— 2x _X L [ A 2 2 —
a) Av A = o7 K B = XZ+1,V00H0681£8T80T1A + B2 = 1.

200 9eEe

, amnoteAoUV UNKN TMASUQWV
10001 10001 MR o

B) Na amodeiEete 6Tl o1 apiBuol 1,
opBoywviou TpLywvou.

[ENIKEZ AZKHXEIX 1ou KEOGAAAIOY

Na Bpeite TNV TP TNg napdotaong

K=a%-(1 +a)—2+4(% + %)_1 +[(B

2004]° , 3 B
3_2004) ,OVSlVOlG——ﬁKOlB—S.
(Alaywviopog «©alng» E.M.E. 2002).
a kAdBe BeTikd aképalo v, va amnodei&ete OTL:

Q) (=B + 3y + (B-a-3yP" =0 B k-y- 0~y + w-x* =0

Av 1oxUel % = — % va Bpelte TV apBuUNTIKA TIUA TwV TTAPACTACEWV:

2 _ 2 3 _ 2 3
A:4X 6xy + vy B=2x 2xy? + 3y

Alvetal To TIoAUwVUUO P(x) = —2x% + 2x + 800.
a) Na anodeitete 611 P(1 — x) = P(x).
B) Na Bpeite v apBuntikr Tiur P(100) kal P(-99).

81

21-0143_MATH_G GYMN.indb 81 @ 11513 4:22 PM



Mépog A - KepdAato 1o

a) Na anodeiEete ot a® + B2 + y3—3aBy = (@ + B +y)(a® + B2 + y?—aB — By — ya).
(Tautémrta Euler).

B) Ava + B + vy = 0, va anodeiEete 611 a® + B2 + v = 3aBy.

Y) Na napayovronoirjoete v rapdotaocn (X —y)3 + (y — w)® + (w — x)°.

Ava + B =- % Kataf = — % TOTE va anode(Eete OTL:
43
Q) @ + B = 5 B) (3a + 1)2 + (3B + 1)2 + 9(a + B) = 40

Av yla Toug aplBuoug X, y loxUeL hia ard TIG MAapakdTw 100TNTES va arodelEete Ot ol
aplBuol x, y elval (oot 1y avribetol.
) x* - 2y* = x¥(y* - 2) B) X+ y* =Xy + xy?

a) Na TiapayovToTIo|OETe TA TOIWVUUA X2 + 4X + 3, X2 + 2x — 3.

. : 1 1 1
B) Na uroloyioete v mapdotaon A = Sz —3 + 21 T ¥+ ox—3

Aivovral ol Tapactdoelg A = x(x + 3) kat B = (x + 1)(x + 2).
a) Na arodeitete 6tB=A + 2kalAB + 1 = (A + 1)2
B) Na mapayovromnoiroete TNV iapdotacn x(x + 1)(x + 2)(x + 3) + 1.

a) To euBaddv evog kKUkAou eival 16mx* + 8mx? + 11. Na Bpelte v aktiva tou.
B) Na Bpelte v aktiva evdg kKUKAou Tou €xel epBaddv (0o pe 1o dbpoloua Twv
euBadwv dUO KUKAWV PE aKTiveg 4x Kat 4x° — 1.

a) Av 0 aplBudg K eival akepalog, va arnodeiEeTe OTL 0 aplBuog K? + K elival 4pTiog.

B) Na arnodeiete 611 N dlapopd KUBwV dUO dadOXIKWV akepaiwy, av dlalpebel ue To
6, olvel untdAotrto 1.

Y) Na amnodeiEete 611 n dlapopd TETPAYWVWY OUO TEQITTWY akepaiwy eival TIOAAMAJ-
Olo Tou 8.

a) Na kdvete T dwaipeon (x& — 1) : (x — 1) Kal XPNOILOTIOIWVTAC TNV TAUTOTNTA TNG
EukAeldelag dlaipeong va anodeiEete Ot1 0 apBuog 76 — 1 eivatl ToAanAdoLo Tou 6.
B) Na kdvete ) daipeon (x° + 1) : (x + 1) KAl XPNOWWOTIOWVTAC TNV TAUTOTNTA TG
EukAeidelag dlaipeonc va anodei€ete o1l 0 aplBudg 2'° + 1 eival moAamnAdolo tou 9.

1

. . 1 1
a) Na arnodei&ete ot K-Tx ~ x=1 X

B) 2tV mponyouUpevn LOGTNTA VA AVTIKATACTIOETE TO X OlAdOXIKA HE TIC TIUES 2, 3, 4,

1 1 1 2007

, , 1
..., 2008 kat va arodeitete Otl o t 53t 3.4 + ot 55075008 ~ 2008
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Mépog A - KepdAato 1o

EMANAAHWH — ANAKEOAAAIQIH Tou KEODAAAIOY

A. MONONYMA — [10NYONYMA

e AlyeBpikn MNapdotaon eival pia ékppacn Tou Tepléxel aplBuoUg Kal HETABANTEG

LX. 2x%=3xy + 4

e AplOunTIkA Tiun plag napdotaong eival o aptBudg Tou TPOKUTITEL, AV QVTIKATACTHOOUUE TIQ
HeTARANTES TG Ue aplBpoUg kat kKAvouue TIg TTpdEelg.

e Movwvupo Aéyetal ula aképala alyeBplkr) mapdoracn otnv orola Peta&y Twv aplBuwy Kat
TWV LETABANTWY TNG ONUEIWVETAL UOVO N TTPAEN TOU TTOAAATAAGCIACUOU.

X,  =3x% (-3 owvtedeotris, X2y KUpIO HEPOS Tou povevupou).

® ‘Opuota Aéyovral Ta HOVWVUA TIOU €X0UV TO (810 KUPLO MEPOG, TLX. =3X%y , 7X%y, —X°y

Mpd&elg e povwvuua

— n MNpdobeon kat n Apaipeon LovwvUuwy €Xel oav ArOTEAECUA UOVWVUHO, ePpOCOV
autd elvat dpola.
ABpolopa opoiwv HOVWVULWV eival éva HOVAOVULO OUOLO [e auTd, TIoU €Xel OuVTeEAe-
OTr] TO dBPOoIoUA TWV CUVIEAEDTWY TOUC.
TLX. 2X% + 3X%y — XPy = 4x%y
Avaywyr| opoiwv dpwv AEyeTal n avIKATACTAON TWV OUolwY HOVWVUUWY pe To dBpoloud
TouG. TLX. 6x% + 2x — 4x? + 3x = 2x? + 5%

— 0 MoAharmhaolaouog kat n Alaipeon povwviuwy yivovtal eTe Ta povwvuua sivat

duola eite Oxl.
Mvopevo povwvUpwy eival éva HOVAOVUUO HE OUVTEAEOTH TO YIVOUEVO TWV OUVTEAE-
OTWV TOUCQ Kal KUPLO HEPOC TO YIVOUEVO OAWY TwV UETABANTWY TOUG, [e ekBETN kabe-
MIAG TO ABPOIoUA TWV EKOETWV TOUG. TL.X. (3Xx%y) - (=2xy°) = — 6x°y*
MnAiko dUo povwvUiuwv elval 1 aAyeBplkr] Tapdotaon Tou TPokKUTTel and v
avtiototyn diaipeor| Touc. _12:¢y

X (—72x%):(3x%) = sz =4

e [ToAuwvupo Agyetal 1o dBpoloua povwvUiuwy, Ttou dUo TouAdxioTov amd autd dev eival
opola, . 3x% — Sxy + 2 (Ta povwvupa 3x%y, 5xy, 2 Aéyovtal 6pol ToU MOAUWVUHOU).
Aexouaote akéua ot k&be povvupo elval Kat TTOAUDVUO.

Mpd&elg e mMoAuwvupua

21-0143_MATH_G GYMN.indb 83

—Na va npooBeooupe - apalpecoupe TIOAUWVULA Bydlouue TIC TIapevOe-
O€lg Kal KAVOULE avaywyr] ouoiwy opwv.

— Na va moA\arnhaotdooupe
Q) MOVWVUUO e TIOAUWVULIO TIOAAMAACIACOUNE TO HOVWVUUO e KdBe épo Tou
MoAUwvULOU, TIPOCBEToUpE Ta eEaydueva Kal OTn CUVEXEIQ KAVOULE avaywyn
opo{wv Opwv.
B) TMoAuwvupo pe MoAUwvVUpo ToAamnAacidloupe kdBe 6po Tou evdg TTIOAUWVUUOU
he kdbe épo Ttou dAN\ou, PooBEToude Ta eEayOueva Kal OTn OuvEXeld KAvoupe
avaywyr] opoiwv dpwv.

— Av éxoupe dUo ToAumvupa A(X) kat 3(x) pe d(x) # 0 kat kdvoupe TN dlaipeon
A(x) : d(x), TéTe PBplokouue €va povadikd Celyoq TIOAUWVUMWY TI(X) Kal U(X)
yia Ta onofa wxuel: 4(x) = d(x)n(x) + v(x) (Tavrotnta tns Evkdeideras dnajpeons)
érou 1o U(x) 1 elval (oo pe pndév 1 €xel Babuod pikpdtepo ard To Babud Tou
O(X). Av u(x) = 0, Téte n dlaipeon Adyetal TEAela Kal Ta O(X) Kal TI(x) AéyovTtal
rapdyovteg 1| dlalpeteg Tou A(X).
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Mépog A - KepdAato 1o

B. TAYTOTHTEZ

e (1 106TNTEQ TIOU TiePLEXOUV PETABANTEG Kal ol oroleq aAnBelouv yia OAeQ TIC TIUES TwV UETA-
BANTWYV TOUQ ovopdlovTal TAUTATNTEG.
A&loonueiwTeg TAUTATNTEG elval:

TeTpdywvo abpoioparog (a + B)2 = a2 + 2aB + PB?
TeTrpdywvo diapopdg (a-B)2 =a2-2aB + B2
KuBog abpoiopartog (a + B)® = a® + 3a®B + 3ap?+ B3

KuBog diapopdg (a - B)® = a® - 3a’B + 3ap? - B°
Fvopevo aBpoiouyartog emi diagpopd (a + B)(a-B) = a®- B2

Alapopd KUBwWvV (a-B)(a® + aB + B?) = a® - R®

ABpoiocpa KUBWV (a + B)(a®>—aB + B?) = a® + B

[. [TAPATONTOlIOIHZH

e [lapayovrtomnoinon eival 0 YETAOXNUATIOUOS Jiag TtapdoTtaong arnd dbpoloua oe YIVOUEVO.
H mapayovtoroinon yivetal oe mapdotaon mou undpxel:

Koivég mapdyovrag o’ 6Aoug Toug 6poug ax + Bx = x(a + B)
Koivdg mapdyovrag o€ ouddeg opwv ax + ay + Bx + By =
NG mapdoraong =ax+y) +Bx+y) =@+ BX+Y)
Ailapopd TETPAYWVWV a2 - B2 = (a + B)(a-PB)
a® + B° = (a + B)(a® - aB + B?)
a® - B° = (a - B)(a® + aB + B?)
a? + 2aB + B2 = (a + B)?
a® — 20B + B2 = (a - B)°
L TANTTTTOR () T TLT 0T (G (R VSl X2 + (a + B)x + aB = (x + a)(x + B) |

‘ABpoiopa — Alapopd KUBWV

AvAanTuypa TETPAywvou

4. PHTEZ [TAPAZTAZEIZ
e Mia alyeBpikr) mapdotaon Tou elval KAAopa e dpoug MoAuWvVUa, AEyeTa pntr alyeRplkn
napdoTaon 1 anAwg pnty napdotaon.

x? — 5
X+ 4

N

LY.

Ot YeTaBANTEG Wag PN NMapdoTaong dev UMopouv va TIApouv TIMEG TIou undeviCouv Tov
Tapovouaotr). Ia va armAomolrjoouue dia PN aAyeRplkny mapdotacn, TapayovToroloUue
Kal Toug dUo dpoug TS kal dlaypdpoupe tov Kowvé mapdyovra. Ot TpdEelg he TIC pNTég
napaotdcelg yivovral Omwg Kal ol TTPEAEEIS TwV APIOUNTIKWY KAQOUATWV.
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20KE¢A/IAI0

EFIZNZEIZ - ANIZOZEIZ

2.1 Hekiowon ax + 6 = 0 ®
2.2 E&lowaels 2ov babuou

2.3 Mpobfnuara e&iooewy
20v Baduov

2.4 Kloouaukes eiouoers

2.5 Avigotntes - Aviowoels
pe evav ayvworo

[evikes aoknoels 20u Kepadaio

Enavaingn - Avokepodoinan
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2.1 Hegiowonax +B=0

v Buuduar nus fvvovear or eEiowoels nputov Babuod.

v Avayvupilw av pia eEiowan éxer povadikn Avon n eivar
aovvatn n eival tavrotnta.

APAXITHPIOTHTA

‘Evag taxudpoduog Eekivdel and To xwpld A kal apou eriokedBel dladoxikd Ta xwptd
B kat I, eriotpépel oto xwptd A. H diadpour) Bl eivat 1 km peyaAutepn and v AB

kal n A eivat 1 km peyaAutepn amndé ) Bl A
Mmnopelte va umnoAoyioere MOCO aAmMEXouv Ta XwPld B
HMeTAEU Toug avd duo, av yvwpilete OTL 1) OUVOAIKN —
anootacn 1ou dvuoe 0 TaXudPOUOog NTav: T

a) 15 km;

B) TO TPIMAACIO TNG TIPWTNG dlAdPOWNG;

Y) TO TPIMAdoLo TG deUtepng dladPouNng; r
A J
>Tnv mponyouuevn TAEN pdbaue va Alvoupue eElowoelg, onwg 3x = 12, -4y + 11 = 0,
K.TA 2TIQ €ElOWOEIC AUTEG UTIAPXEL Evag AyvwoTog Kal O HEYAAUTEPOG €KOETNG TOU
QAyVWOoTou eival o aplbudg 1. Y& kabeuld and TG TPOoNYOUUEVES TIEQITITWOEIC AEuE OTL
gxoupe e&iowon 1ou Babuou pe €vav ayvwoto (mpwtoBddua eElowon).

H etlowon 3x = 12, NG omolag 0 OUVTEAEOTNG TOU ayvwotou eival dldpopos Tou
undevog enaAnBeldetal yia pia pévo Tiur) Tou ayvwotou, TV x = 4. O aplbudg 4, nou
enaAnBelel v e&lowon 3x = 12, ovoudletat Auon 1) pifa g e&lowong.

Yridpxouv Ouwg Kal eElowoelg, onwg ol 0x = -3 11 0x = 0, oTIq onoleq 0 OUVTEAEDTNQ
TOU ayvwotou elval undév.

H e&lowon 0x = -3 dev enaAnBeleTal yla KAuLd TN} Tou X, agou To Yivouevo 0x eival
ndvrote (0o e 1o undev kal dev eival duvatdv va eival (oo pe —3. Mia Tétola e&lowon,
mou dev €xel AUon, ovoudletal aduvarn.

H eElowon duwg, Ox = 0 enaAnbeletal yla omnoladnmoTe TIPr) ToU X Kal ovopdletal
TautdéTtnTa ) adplotn.

A6 ta nmponyoupeva mapadelyuata cuunepaivouue ot

B
a

® Ava # 0, 10te N eEfowon ax + B = 0 €xel povadik AUon TNV X = —

® Ava = 0, 16te n eElowon ax + B = 0 ypdpetat Ox = - Kal
— av B #0, dev €xel Auon (aduvarn), evw
- av B = 0, kdBe aplBudg eival AUon ™G (TautdtnTa f) adplotn).
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2.1 Heglowonax+ B =0

NAPAAEITMATA - EOAPMOTE2

, , -1 2x+1
n Na Aubel n eEiowon X2 - X6 =X+ 1

Nvon

® [loMamnAaotdloupe kal ta dUo PEAN NG - =x+1
e&lowong pe 1o E.K.I. Twv apovouaoTt®y.

® AnaAs(poupe TOUG TIAPOVOUAOTEG. 6 - -6 =6+:Xx+6-1

e Kdvoupe TIg TipdEelg Kal Bydloupe TIqQ

napevOsoelC. 3x-1)-@2x+ 1) =6x+6

3X-3-2x—-1=6x+6

® XwpiGoupe yvwaotoug arnd ayvaootoug. 3O —BX =6 + 3+ 1

e Kdvoupe avaywyr opoiwv 6pwv.

-5x =10

® Alaipoupe kal Ta dUo péEAN Tng e&lowong _Bx 10
[IE TOV OUVTEAEDTY] TOU AyVWOOTOU. -5 5

X ==2

Apa n e&lowon €xel povadikn AUon Ty x = — 2
Na AuBouv ol eElowoelg:

a)3x+2)-3=3x+5 B) 2(x—1) - x=x-2
Nvon
a)3x+2)-3=3x+5 B) 2(x—=1)—-x=x-2
3X+6-3=3x+5 2X—2—-X=X-2
3X-3x=5-6+3 2X—X—-Xx=2-2
Ox =2 Ox=20
H e&lowon aut dev emaAnBevetal yia H e&lowon aut enaAnBeuetal yia kabe
Kap{a Ty Tou x, ondte eivat adlvatn. | TIUn Tou X, omdte eival TautétNTa.

EPOTH2EIX KATANOHXHX

Na avtiotolxioete oe kAbe eElowaon TG omANG A To 0woTO CUUNEPACuA and ) otAn B.

ZTAAN A ZTAAn B

a. 3x=7
. 1. Exel povadiki Aton o | B |y ]| 5]
. x=0
2. Eivar aduvarn
Y. Ox=5
3. Eival tautomta
0. 5x =0
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Mépog A - KepdAato 20

Na xapaktmpioeTe TIG TApaKATw TEOTACEIS Ue (2), av eival owoTteg 1 he (A), av eival
AavBaopEveg.

a) H e&lowon %XZ 2 €xel AUon TNV x = 6.

B) H e&lowon 4x = 0 eivalr aduvarn.

y) H e&lowon 0x = 0 €xel AUon omolovonnote aplbuo.
0) H e&lowon Ox = 6 €xel Auon v x = 6.

€) HeElowon 5(x + 1) = 5x + 5 elval tautdtnta.

MPOTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

Na AUoeTe TIG eEIOWOELG:

a) -3x+2)-2(x—-1) =8+ x B) 4y —2(y—-3) =2y + 1
Y) 5w +2) -4 =6-5w d) 2x + 1)2 + 5 = 4(x* - 10)
Na AUoeTe TIG eEIOWOELC:
x—1 X+3 1 y+5 y 3y
A5 ~"F X3 Bl —=5—-%5=1-1
2(w -1 + 1 -
Y) (‘”3 )—“)2 — ‘”65 5) 0,2(3x — 4) - 5(x — 0.4) = 0,4(1 — 10x)

)

To TPIMAdoLo evog aplBuou eAattoluevo katd 5 elval (0o pe To ulod Tou aptBuou
augnuévo katd 10. Molog eivat o aplBudg autog;

B

Pdtnoav kdmotov éoa eupw €xel OTO TIOPTOPOAL TOU Ki EKEIVOG ATIAVINOE:
«Av glxa 6oa Exw Kal Ta uiod akdua Kal OEka rmapanavw, 6a eixa ekaro».
Mrmopel, dpaye, pe Ta xPruara autd va ayopdoet €va TtIavieAdvL TTIou KooT(Cel 65 €;

O kabnynmg Twv Mabnuatikwy effte oToug HABNTEG TOU:

— 2Ke@Telre évav aplBuo kat dIMAaclAoTe Tov.

— 2T0 arnotéAeoua va mpooBEoete Tov aploud 10.

— To dBpoloua mou Berkate va To dAIPECETE UE TO 2 Kal ard To MNAKO va apalpg-
OETE TOV APIOUO TIOU OKEPTNKATE APXIKAL.

— Kd&Be uabnmg npémnet va €xel Bpel anotéleoua tov aplBuo 5, aveEdptnTa and nolov
aPLOUG OKEPTNKE APXIKA.

Mrmopelte va eEnyroeTe TOV IOXUPLOPO TOU KaBnyn);

n ‘Evag modnAdmng Eekivd amnod tnv 1oAn A B
A kal Kiveltal pog tnv 1oAN B pe péon
Taxutra 16 km/h. Mia wpa apydtepaq,
fa @iAn tou Eekiva and tnv TOAn B
Kal he peon Taxdtnra 12 km/h kiveital
TPOC TNV TOAN A yla va Tov ouvavinoel. Av n aréoraon twv dUo TOAewv elival 44 km,
oe TIOoeC WPEG ard TNV ekkivnon tou TtodnAdtm Ba cuvavindouy;
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2.9 E&iowoeig deutépou Badpou

v Noww e&iouoels Sevtépou Babuou pe avidvon ae yivouevo
napayovewy.

v Bpiokw to ndnbos twv dvoewv pias eEiowons Sevtepou
Babuouv kar vnodoyiCw tus Avaers tns pe tn Bonbera tunov.

v Metatpénw éva tpluvupo oe yIvopevo napayovewv.

APAXTHPIOTHTA

‘Evag unxavikég oxediaoe ula olkodoun kat otnv nmpdéooyr g npogRAee TNV Kata-
OKEUN JIaC TETPAYWVIKNG Bepdvtag kal evog opBoywviou priaAkovioU pe dlactdoelg 9 m
kKat 1 m. 210 ox€dl0 Tou Tapouciace oTov IOIOKTATN TNG OIKodouNg N Pepdvta Kal To
UTTaAKOVL elxav To {d10 euBaddv.

a) Na uroAoyioete méoa YErpa \rav n mAeupd Tng Bepdvrag.

< 9m

\/

fim

O 1B1oKTNG OuWwg, Bewpnoe otevd TO PIMAAKOVL Kal {tnoe amnd 1o unxavikd va
au&noel 1o MAATOG Tou WMaAKoviou Kal k&Be TAeupd Tng Repdvrag katd Ta (dla
UETPQ, WOTE va €XOUV Kal TIAAL TO (O1o0 euBadov.

B) Na umoAoyioete mooa uétpa €npere va au&nBdel To MAATOG Tou uraAkovioU Kat kKAdbe
nmAeupd Qg Bepdvrac.
Me 10 afmua Ouwg Tou IBIOKTNTN, TO CUVOAIKO eufaddv Tng Pepdviag Kal Tou
urtaAkoviou Eemepvouoe To Oplo Tou kaBopiletal arnd Tov TMOAE0IOUIKO KAVOVIOUO.
Tehlkd, amogaciotnke va peyaAwoel n Bepdvta Kal TO0 UMAAKOvL, Onwg To NTnoe
0 OLOKTITNG, ME TNV TPoUTOBeon OUWG va Pnv €Xouv Tia To (Blo eppaddv, ald va
KQAUTITOUV OUVOAIKA 34 m?2.

v) Na uroAoyioete mooa ueTpa auEndnke TeAIKA To MAATOG TOU UMAAKOVIOU Kal KABe

§ nmAeupd g Bepdvrac.
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Mépog A - KepdAato 20

Yndpyxouv npoBAjuata 1ou n emnfluor) toug odnyel oe eElowon X2 =9,
i €vav AyvwoTto Kal otnv oroia 0 PeyaAUTePOG eKBETNG Tou ¥ —3x=0

ayvwotou elval o apouoéc 2.
Y PIEHOS X +15x-176 =0

>e KaBepia amnd TIg nmponyouueveg TIEPIMTWOELG AEuE OTL £XOUUE

eElowaon 2ou Babuou ue évav dyvwoto (deutepoBdbuia eEicwon).

JUugwva Kkal pe ta mponyouueva napadeiypara dexouaote OTL N YEVIKI) HOP®N Ulag
e&lowong 2ou Babuou e Ayvwoto x eival

ax2 + Bx +y=0 pe a#0

Ot apiBuol a, B, v Aéyovral ouvteheoteq NG e&lowong. O ouvieAeotq ¥ A€yetal Kal
otabepdqg 6pog. Ot ouvteleoteg oe Kabeuld amod TIC napakdTw eElowoelg elivat:

-9 =0 : a=1 =0 Yy =-9
x?-3x =0 : a=1 B=-3 y=0
X2+ 15x—-16 =0 : a=1 B =15 y =-16

Kdbe aplbuog nou enaAnbelel uia e&owon deuteépou Babuou Aéyetal Auon 1y pida g
etlowong.

Enihuon e€lowoewv deutépou Badpou pe avaluon o€ YIVOpEVO
napayovtwv

Ouuoduaote OTL: Av a-B=0 10tTe a=0 14 B=0

Eni\uon e&lowong Tng poppnrig ax®> + Bx = 0 pe a # 0
Na va AUooupe v eElowon x? = 3x epyaldpacte wg e&NG:

X2 = 3x
e Metagpépoupe GAOUC TOUC OPOUG OTO A’ UEAOG. x*-3x =0
® AVOAUOUE TO @' HEAOG OF YIVOUEVO TIAPAYOVTWV. Xx=3) =0
® To ywvouevo x(x — 3) elval (0o e 10 undev, povo x=0 NH x-3=0
otavx =0nNx-3=0. x=0 N x=3
—_— - Apa 1 e&lowon €xel duo

AUcelg, Igx = Okatx = 3

EniA\uon e€lowong g popprig ax> + y =0puea # 0
Na va AUooupe v eElowon x? — 9 = 0, epyalduacte we e&ng:
x*-9 =0
x-3? =0
x=-3)x+3 =0

10Q TPOMOG:
e To a' yéhog g e&iowong eival dlapopd teTpa-
YOVWVY Kat To B’ péAog eival undév.

® AVOAUOUUE TO ' HENOG OF YIVOUEVO TTAPAYOVTWY. x-3=0 1 x+3=0
e To yivdpevo (x — 3)(x + 3) elval (00 ue 1o undéy, x=3 1n x=-3

uévo dtavx -3 =01 x+ 3 =0 Apan egiowon xet dUo
— | — AUoelg, I X = 3 katx = -3
90
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2.2 Eflowoelg deutépou Babpou

20¢g TPOMOg: x*-9=0

e Otav a elval Betikdg apBuog, n e&lowon x*=9
X2 = a xeL dUo AUoeilg, TIg x = Va kaux = -Va| x=V9 1 x=-V9

- x=3 N x=-3

MNa va Adooupe tnv eEfowon x> + 16 = 0, av epyacTouue OTIWC TIPONYOUUEVWG,
napatnpoupe 0Tl autr ypdoetal x> = —16. H eElowon autr) dev €xel Auon (aduvarn), yiati
TO TETPAYWVO KABe TpaypaTikoU aptBuou eival BeTikdg aplBudg 1 undév kat dev eival
duvatodv va eival (oo pe —16.

Av a eival apvnTikdg aplBuodg, téte N eElowon x? = a dev €xel Auon (aduvatn)

H e&lowon x? = 0 €xet Auon Tnv x = 0. H AUon autr) A€yetal dumAn, yiati n e&lowon x?=0
ypdpetal x + x = 0, orntdte x = 013 x = 0 (dnNAadr| €xel dUO PopEg TNV (dla Adon).

Eni\uon e&lowong Tng poppnrig ax®> + Bx + y =0ppea # 0
a va Adooupe Tnv eEfowon 9x2 — 6x + 1 = 0 gpyalduacte wg eENg:

9x-6x+1=0

® To mpwTo MEAOG NG eElowong eival (3x)P =2 -8x+1 + 12 = 0
QVAMTUYHUA TETPAYWVOU CUMPWVA UE (Bx—1)2 =0
mv TautdtnTa a®—2aB + B2 = (a—P)? 3X-1=01 x = %

® To (3x — 1)? elval {00 pe TO UNd8yv,
uévo drav 3x -1 =0 Apa 1 eElowon xel pia SmAr Adon, Ty x = %

Na va Adooupe v eEiowon x> + 15x — 16 = 0 oxnuatiCoupe oto a’ HEAOG AVATTTUYUQA
TETPAYWVOU gpyalduevol we eEnga:

® [loA\amAaotdloupe OAOUG TOUC OPOUG TNG X2+ 15x-16 =0
eE{owong Ue 4a, 4TOU a O CUVTEAEDTTG TOU X2, 4x? + 60x —64 = 0
; & L 2x)2 +2-2x-15 =64
® Metapepoupe oto B’ PEAOC Tov oTaBepo OPO , ( ; )
Kal oTo a’ PEAOG dnuioupyoUue TIapdoTaon (2x)° + 2(.2§X+' 12; 1522;9 64 + 15
NG HOPPNG a2 + 208 1§ a2 — 2aP. N
® [la va cuunAnpwBel To avdmTuyua TeTpa- 2x +15=V289 1 2x +15=-V289

VVOU TEOOBETOULE Kai oTa dUo péhn To B2 | X T 15=17 m 2x+15=-17

. , . . 2X = 2 n 2x = =32
e Xpnoloroloupe pia and Tig TautdtnTeg = 1 f X = 16
a* + 2aB + B* = (a + B)? Apa n eElowon €xel dUo AUoELG, TIG
a?-2aB + B2 = (a-P)? x=1 Kal X = -16

H uébodog ue Tnv omola AUocape v eElowon x? + 15x — 16 = 0 elval yvwotr wg uEBodog
OUMTAN|PWONG TETPAYWVOU.
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Mépog A - KepdAato 2o

MAPAAEITMATA - EOAPMOTE2

Na AuBouv ol eElowoelg: a) 2x2 =7x  B)3x2-75=0 Y)2x2 + 8 =0

Nvon
a) 2x2 = TX B) 3X2-75=0 Y) 2x*+8 =0
2x2-7x =0 3x> =75 2x°> = -8
x@x—-7) =0 X2 =25 X2 = -4
x=012x-7 =0 x=V251 x =-V25 Aev éxel Aion
x=0nx —% x=5 nNnx =-5 (aduvatn e&iowon)

Na AuBei 1 eElowon x2(2x — 1) — 6x(2x — 1) + 9(2x — 1) = 0

Nvon
® BydZoupe Kowvé apdyovta To 2x — 1. X¥¥(@x—1) —6x(@2x - 1) + 9@2x-1) =0
@x-1(x>-6x+9) =0

® (O deltepog MapAyovTag TOU YIVOUEVOU @Cx-1(x-32 =0
efval avamruyua TeETpaywvou. 2X-1=0 1 x-3=0
— X = % n X = 3 (OAn} Auon)

EPOTHIEIZ KATANOHXHX

Na xapaktnploete TIQ apakdtw mpotdoelc ue (2), av eival owotég 1 ue (A), av

elvar AavBaopuévec.
a) O aplBuog 0 eivatl Adon Tng e&lowong x> — 4x + 3 = 0.
B) O apiBuog 3 eival Auon g e&lowong x? —4x + 3 = 0.
y) Ot Adoelg g e€lowong (x — 2)(x + 1) = 0 eivar x = 2 kal x = —1.
O) H etlowon x? = 16 €xel povadikr} AUon Tov aplBud x = 4.
€) H eElowon x? = -9 dev €xel AUon.

ot) H e&lowon (x — 2)? = 0 €xel AIMAr) Auon tov aplBuod x = 2.

Na xapaktnploete TIQ apakdtw mpotdoelc ue (2), av eival owotég 1 ue (A), av
elvar AavBaouévec.
a) H e&lowon 5x — 6 = x? elval 2ou Babuou.
B) H e&lowon x> + 3x + 8 = x(x + 2) elval 20u Babuou.
Y) H e&lowon (A — 2)x*> + 5x + 3 = 0 eival
i) 1ou BaBuou, étav A = 2
ii) 20U BaBuou, étav A # 2.

‘Evag pabntg Auvovtag Tnv eElowon x? = 6x arAoTionoe Pe To X Kal Bprke OTL €&l
povadikn Auon m x = 6. MNapatnpwvrag opwg v e&iowon dlanioTwoe OTL EMaAn-
Bevetal kat yla x = 0. [Mou €yive To AdBog kal xddnke n Avon x = 0;
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2.2 Eflowoelg deuTtépou Babuou

[POTEINOMENE2 AXKH2EIZ — IPOBAHMATA

n Na AUoeTe TIG eEICWOELC:

a x-4)x+1)=0 B)yly +5) =0 Y) @B-w)Rw + 1) =0

3) Tx(x-7) = 0 8)3y(%—2)=0 o1) (%—w)(Zw—U:O
Na AUoeTe TIG eEIOWOELC:

Q) X2 = 7x B) —y? = 9y Y) 2w2-72 =0

5) 2t — 18 = 0 £) -029°+32=0 o1 & -052=0
Na AUoETe TIG €EICWOELC:

a) 2x-1)2-1=0 B) 3(x + 2)2 =12 Y) (x + 1)2 = 2x

_ 2

3) (X39) =27 2 (B =R — e = ot) (x + V8)2-3 =0
Na AUoeTe TIG eEIOWOELC:

a) Bx +1)2=53x+1) B)0,5(1-y)3?=18 Y) Cw? + 1)(w?>-16) =0
Na AUoeTe TIG €EI0WOELC:

a) x(x —4) = -4 B)y?+y-12=0 Y) 0*-2w-15=0

O)2t2-7t+6=0 €) 3¢° + 1 =40 o1)5z2°-32-8=0

Na AUoeTe TIG eEIOWOELC:
Q) 25x2+ 10x + 1 =0 B) y3y—-2) + 4y(y-2) +4y-8=0
Y) w? + 2006w — 2007 = 0

0 a

Na AUoeTe TIG eEICWOELC:

aA)x2-—@+Bx+ap=0 B)x—(V3-1)x-V3=0

1 2 3 4 5 Opwlovtia:
1. Mn undevikn piCa Tng eElowong x> = 12x
— PiCa Tng eElowong x? + 225 = 30x
2. Twvdpevo pllwv g eElowong x(x +4) +8(x +4) =0
ABpoloua pllwv g eEiowong x? —10x + 9 =0
4. H amdéAuTn TIur ToU YIVOPEVOU TwV PLCWDV TNG
e&lowong x? = 25
— H peyalitepn pila Tng eEiowong x? = 32x

=

A WO N =

Kdbéeta:
1. PiCa g elowong x?2 — 20x + 100 = 0

2. To ak€palo mAiko Twv pllwv g e&lowong x(x — 15) = x - 15
3. To ywopevo tTwv pllwv Ing e€lowong (x = 52— (x=5) = 0

4. Mn apvntikn pica g e&lowong x> — 144 = 0

5. PiCa g e&lowong x?(x — 12) + 2007(x —12) = 0
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Mépog A - KepdAato 20

BB Eni\uon eElowoewv deutépou Babiou e ™ BorBeta TUmou

>Tnv mponyouuevn evotnTa e@apuooaue T HEBODO «OUUMANPWONG TETPAYWVOU»
yia va Adooupe v e&lowon x? + 15x — 16 = 0. Tn u€Bodo autr) urmopouue va Tnv
eQPAPUAOCOUNE Kal Yia va AUooupe TNV e&lcwaon deutépou BaBuoU OTn YEVIKY) TNG MOP®N,

ax?> + Bx + y = 0 ye a # 0. ‘Exoupe dladoxika:
ax®+Bx+y=0

* [MoAamAacdZoupie GAoUg Toug 6pouq pe 4a. | 4a-ox* +4a-Bx +4a-y =0

® MetapEpoupue 10 otabepd 6po oto B’ HUEAOG. 4022 + 4aPx = —4ay

® 370 A’ HENOG €xoupe dUO OPoug Tou avartuy- (Pax)2 + 2 - 2ax - B = —4ay
uatog (2ax + B)2. Ma va oUPTANPWOOUUE TO (2ax)? + 2 - 2ax - B + B2 = B2 — 4ay
TETPAYWVO TOU 2ax + B TPOOHBETOUUE Kal OTaA (2ax + B)2 = B2 - day
U0 UEAN TO B2

Av cupBoAiooupe v napdotaon B2 — 4ay Pe 1o ypduua A, 1éte n eElowon ypdpetal
(2ax + B)? = A kal dlakpivouue TIG £ENG TIEPIMTTWOELC:

21-0143_MATH_G GYMN.indb 94

e Av A > 0, TOTE EXOUE: e Av A = 0, TéTe EXOUE:

2ax + B = =VA (2ax + B)2 =0
2ax = —B = VA 2ax + B =0

B+ VA B
X = ——5—— 2ax = —f3

__B
X~ "2a

Apa n eElowon €xel dUo Avioeg AUoelg, Apan e&lowon €xel uia dumAn Auon,
Tlx——_B+\/ZKc11x——_B_\/Z mx=-L

X = 2a B 2a NX="2q

e Av A < 0, tdte n eElowon dev €xel AUon (aduvatn).

H rapdotaon B2 — 4ay, onwg eidape, nailel onuaviikd poAo otny emiluon Tng e&low-
ong ax? + Bx + y = 0 ye a # 0, yiati yag emrpenel va dlakpivoupe To MARB0C Twv
AUoev TnG. ' autd Aéyetal dlakpivouaa kal cupBoAileTal e To ypduua A, dnAadn

Juunepaivoupe Aotrdv Ot
H eElowonax? + Bx + y = 0 pe a # 0.

e AvA > 0, €xel dUo Avioeg AUCEIG TIG X =

e Av A = 0, €xel pia duTAr) Abon Tnv x = —%

e Av A < 0, dev €xel AUan (aduvarn).
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2.2 Eflowoelg deutépou Babpou

NAPAAEITMATA - EOAPMOTE2

n Na AuBouv ol eElowoelg:
a)2x2+5x+3=0 B)6x2-5x +2 =0 Y)-16x2 + 8x -1 =10
Nvon
a) 2tnv eflowon 2x? + 5x + 3 =0 elvata = 2, B = 5, y = 3, ondte n dlakpivouoa
elvalA = pR?—-4ay =52-4-2-3=25-24=1> 0.
Apa n e&lowon €xel dUo AUCELG, TIG X = % = 52;2\/1_ = _5; ! :
Sl f L _ 5-1_.3
4 2
B) 2tnv eElowon 6x2 - 5x + 2 = 0 eivata = 6, B = -5, y = 2, ondre n dlakpivouoa
elvalA = B2 -4ay = (-5)?-4-:6-2=25-48 = -23 < 0.
Apa n eElowon dev €xel Auon (aduvarm).

onAadn eivat x =

N

Y) 2nv e&lowon —-16x? + 8x -1 = 0 elvata = —

1 8,y = -1, ondre n dlakpi-
vouoa elivat A = 32— 4ay = 8° -4 - (-16) - (_1 _ 64

Apa n e&lowon €xel pia dIMA Adon, TV X = —

2 Na AuBouv ol eElowoslc:
. 5 : X(x + 3) X—-6 1

a) 9x2 — (bx — 1)2 = 2x B) 3 =3
Nvon . 5
Q) 9% — (5x — 1)? = 2x B) “X; ) _ x5 2
X2 — (252 = 10x + 1) = 2x
9x2 — 25x2 + 10X — 1 - 2x = 0 6-“x;3)—6-xg6 :6-%

-16x2 + 8x—-1 =10

1 o 2X(X +3)-(x—-6) =3
X = T (dIrTAr Auon)

2x2+ bx-x+6-3=0
(Mapddetyua 1y) 2%2 +5x +3 =0

x=-1 1M x=- % (Mapdderyua 1a)

a) Na Aubei n eElowon 2x2 - 8x + 6 = 0.
B) Na napayovtoroinBel To TPLVUPO 2x? — 8X + 6.
Nvon
a) 2V e&iowon 2x2 - 8x + 6 = O eivara = 2, B = -8, y = 6, omndre n dlakpivouoa
elvalA = B2 -4ay = (-8)?-4-:-2-6 =64-48 =16 > 0.

_ -8) =V16
Apa n eElowon €xel duo AUCELS, TIG X = B;\/Z n x= % _8 j 4,
onAadn eivatx =3 1 x = 1.
B)2x2—8x +6 =2(x—4x +3) =2(x*-3x—x + 3) =2 [x(x - 3) - (x - 3)] =
=2x-3)(x—1)
95
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Mépog A - KepdAalo 2o

Mapayovromnoinon TPLwVUoU

>T0 Tponyouuevo apddelyua diariotwoaue Ot

e Q1 Adoelg g e&lowong 2x? — 8x + 6 = 0 elval ot aptBpol 3 kat 1.

® TO TPIOVUUO 2%% — 8x + 6 avaAUeTal og YIVOUEVO TTapayoviwy wg e&Ng:
2x2-8x + 6 =2(x-3)(x— 1)

Av p,, p, elvat ot AUoelg TG e€lowong ax? + Bx + y = 0 ue a # 0, TOTE TO TPLWVUNO
ax? + Bx + y mapayovroroleital cUupwva pe Tov TUTo
ax? + Bx +y = a(x - p4)(X - p,)

Ma napddelyua, n eElowon 2x? + 5x + 3 = 0 €xel AUoelg TIg —1 kal —% (mapddetyua 1a).
Apa TO TPIWVUMO 2%° + 5x + 3 ypdopetal

2 + 5+ 3 = 2 (] - [-3)] - 20+ D+ 3]

Opoilwg n eElowon —16x2 + 8x — 1 = 0 €xel uia dIrAr) Adon, TV x = % (mapddeiyua 1y).

Apa TO TPLWVUHO —16x2 + 8x — 1 ypapeTal
o+ o= = tef— e ) - rofe )

EPOTHIEIZ KATANOHXHX

Av A elval n dlakpivouoa g eEfowong ax® + Bx + v = 0 ye a # 0, téte va avil-
orolxioete oe kKABe Tep(TTWon G oANG (A) To CwWOoTd cuunépacua anod T otAn (B).

ZTAAN A ZTAAn B

a. A>0 1.H e&owon €xel pia Touhdxiotov Adon.

B. A=0 2.HeElowon €xel dUo dvioeg AUoelg. ﬂﬂﬂ
Y. A=0 8.H e&lowon €xel pia dimAr Adon.

0. A <0 4. HeElowon dev €xel Adon.

Na xapaktnploete TIQ MAPAKATW MPOTACELG Ue (2), av elval owoTteg 1 we (A), av
elval A\avBaopuéveq.

a) Av pia eglowon 2ou Babuou €xel dlakpivouoa BeTIKY, TOTE dev €xel AUon. [:]
B) Av uia e&lowon 2ou Babuou €xel dlakpivouoa BeTIKN 1) UNdgv, TATE EXEL
uia Touldxiotov Auon. [:]

y) H e&lowon 2x? + 4x — 6 = 0 €xel wg AUcoelg Toug apBuoug 1 kat -3,
OTIOTE TO TPIWVUHO 2X? + 4X — 6 ypdpetal 2x° + 4x —6 = (x — 1)(x + 3). D
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2.2 Eflowoelg deuTtépou Babuou

Na Bpeite moleg and TIg MapakdTw eEI0WOELG elval TIPOTIMATEPO va AuBoUv e TN
BonBela Tou TUToU

Q) 2x2 = 7X B)y3x?—-2x+8=0 Yy)-2x*+50=0 d)5x¥+x-4=0
NPOTEINOMENEZ AZKHZEIX - TPOBAHMATA

n Na p€peTe TIG EI0WOELG TNG MEWATNG OTNANG OTn hopdn ax? + Bx + y = 0 kal va
OUMTANPWOETE TIG UTIOAOLTTEG OTHAEG TOU TiVaKA.

ﬂﬂ-
X(x=1) =

X2 +4=2(x+2)

(x = 1)? = 2(x* - x)

Na AUoete TIg eEl0WOElC:

a)x*-x-2=0 B) 4y2 +3y—-1=0 Y) 202 +w+6=0
8)2z22-3z+1=0 g) -25t2 + 10t-1=0 or)4x°-12x + 9 =0
Q) 3x*+18x +27 =0 nx¥-4x=>5 8) x*-3x+7=0

Na AUoete T1q eglowoelg: a) X2 —7x = 0 B) x*-16 =0
i) ue ™ BonBela Tou TUMoU i) ye avdAuon o€ YIVOUEVO TapayovIwy

Na AUoete TIg eEl0WOElC:
a) 3x-2(x—1) =2x + 1 B) (y + 22+ (y—1)> =52y + 3)
Y) Cw—-3)2—(w-2)2=2w2-11 Q) B8 -¢) - B + (@ +2) =1

Na AUoeTe TIG eEICWOELC:

-1 x+3 y2 ey+1 y-2
O L Bl g -——2="6 2
y) 0,52 - 0,4(t + 2) = 0,7(t - 2) d) — (\/—w 7) = -V3
n Na TapayovToTIOI)0ETE TA TPLWVUUAL!
a) x> + 4x—-12 B) 3y?-8y + 5 Y) 2w? + 5w -3
O) x2 — 16x + 64 €) 9y + 12y + 4 oT) —w? + 10w - 25

Av q, B mpayuatikoi aplBuoi ue a # 0, va anodeiete OTL Ol TAPAKATW EEICWOELQ
€X0UV pia Touldxiotov Auon
aaxt-x+1-a=0 B)ax +(a+Bx+B=0

B Alvetal n e&lowon (a + y)x> — 2Bx + (@ —y) = 0, orou q, B, y elval Ta PnKn Twv
mAeupwyv Tptywvou ABIT. Av n eElowon €xel uia dimAr) Adon, va amodeiete Tl TO
Tplywvo ABI eival opBoywvio.
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2e p1a BaBunwvikni nndka (nepinov 1650 n.X.) Bpiokovpe xapaypévo kal AVHEVO TO Mapakdrem
npSBAnpa(™®):

«Av and v em@dvela vég TEIpay®vov agalpéon tnv nAsvpd tov, Ba Bpw 870. Na Bpebsi n
nAELPd TOL TEIPAYDOVOL».

Tov ypagéa tg nAdrag 8&v tov anacxoNoVos N YEMUEIPIKA §vvold Tng noodintag, annd n
id1a n moodinta, Snwg avtn ekQpdzeral Pe TOLS CLYKERPIPEVOLS ap1Buovg (I avtd npooHEtel
UAKOG pe em@dvela).

Av xpnoipornoincovpe onpeptvé cvpBoAiopd kal vrnoBgcovpe 6t n NAsLVPd TOL TEIPAYAOVOL
efval x, 16te n Avon tov npoBArparog o8nyef otn Avon tng e€iomong x? — x = 870.

O BaBunaviog ypagpéag ing nAdrag pag npoteivel va Aboovpe 1o npdBanua avtd akonovbdviag
1a napaxrdre Bripara:

. ‘ . 1 . ,
[1dpe 10 piod tov 1 nov eivai 1o 5 ® To 1 elval 0 OUVTEAEOTNG TOU X.
(Ot BaBuAwviol de xpnoluorolou-
1 1 1 oav apvntikoug aptBuoug).

[ToAhannaciaoe 10 9 HETO 5, anoténeopa 7

e O BaBuAwviotl yia va Bpiokouv v
TETPAYWVIKA piCa aplbuwyv eixav
Kataokeudoel Tivakeg e Ta TeTpd-
YVa TWV ApIBPY.

1 1
[1p6oBeoe to 7 Ot 870 ka1 Ba Bpeig 8701-

1
To 8707, eival 1o TeTpdyvo tov 299 -

e ‘Exavav mpdobeon, dtav otny e&low-
on utmpexe agaipeon (m.X. X>— X)
Kal agaipeon, étav oty e&lcwon

ka1 Ba Bpeig 30. utipxel mpdaobeon (T.X. X2 + X)

1 1
[1pdoBeoe oo 295 05 (mov Bprikeg apxikd)

Avtni eival n nAsvPd TOL TEIPAYDVOU.

® Na Nvoete v e€iomwon pe tn pébodo nov pdbare oy svétnta avti Kal va tn CLYKPIVETE
pe v npakukn péBodo pe v onoia €nvvav o1 BaBundvior g e€§iodoeig 2ov Babuod.

T1 naparnpeite;

® Axonovbdviag ta Bripara twv BaBuhwviov va nvoete kal 10 napakdiem npdBanpa mnov

eivar xapayuévo omv i61a nAdra. «Av omv em@dvela evog TEIPAy@VoL npoobéomw tnv

. 3 . . .
nAevpd tov, Ba Bpw 1 [Toia sival n mAevPd TOL TEIPAYDOVOL;»

(*) Ané 1o BiBnaio tov O. E€apxdkov: lotopia twov Mabnuarikdv, Ta Mabnuarikd twv
BaBvuiAwviwv Kal tov Apxaiov Alyvnriov, tépog A’, ABriva 1997.
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2. 3 NpoBArjpara e§lIowWoEWV deuTEPOU BadpOU

Me tn BonBela twv eElowoewv 20U Babuol uropouue va AUocoupe TIOAA poBAruata
™G Kabnuepivig pag cwng, Tne Okovouiag, Tng PUOIKNQ K.T.A.

MpdpAnpa 1o

To epBaddv pia KOAUPRNTIKNG moivag eivat 400 m2.
Na Bpeite TIq dlaoTAoELg TNG, AV AUTEG EXOUV
dbpotopa 41 m.

Aion

Av n uia didotaon tng rioivag eivat x, Tdte n dAAAN Ba elval 41 — x, apou 1o dBpoloud
Toug eival 41 m. Emedn 1o epBaddv tng mioivag eivat 400 m?, €xoupue Tnv e&iowon
x(41 - x) = 400 n 41x — x2 = 400 M X2 —41x + 400 = 0.

>V e&lowon auth elvata = 1, B = 41, y = 400, omndte n dlakpivouoa eival
A=pR2—4ay = (-41)2—4 -1 -400 = 1681 — 1600 = 81 > 0.

BxVA  41xVgl  41=x09

Apa n e&lowon exet dUo AUCELG, TIG X = 54 = 5T = 5

onAadn eivatx =25 1 x = 16.
Avx =25 10Te 41 —x = 41 -25 =16, evw av x = 16, T0te 41 — X = 41 - 16 = 25.
Ertopévwg, Kal otig dUo TePIMTWoelg ol dlaotdoelg Tng mioivag eival 25 m kat 16 m.

MpopAnpa 20
‘Evag olkovouoAdyog uttoAdyLoe OTL pia Blotexvia poUuxwy yla va Kataokeudoel X

noukdauoa £odeuel %xz + 20x + 500 eupw. Av n Blotexvia MouAdel kABe TMOUKAUL-
00 60 €, néoa nMoukAduLoa PEMEL va TIOUANoEL, wate va kepdioel 3500 €;

Nion

Av n Blotexvia mouAnoel x moukduloa, Ba eloipd&el 60x €, omdre 6a kepdioel

em—i%@+mx+w®€.

Emeldr) 6€Aoupe To k€PDOG va eival 3500 € £xoupe TNV eElowon
60x — (75 + 20x + 500) = 3500 1
60x — 11_OX2 —20x — 500 = 3500

600x — x2 — 200x — 5000 = 35000
x2 — 400x + 40000 =0
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Mépog A - KepdAhato 2o

H dlakpivouoa eivat

A = B?-4ay = (-400)2-4 -1 - 40000 = 160000 — 160000 = O.
, . . . Ly -B 400

Apa n etlowon €xel pia AN Adon, TV X = s 200.

Enopévwg, yia va kepdioel n Blotexvia 3500 €, mpémnel va rmouAroet 200 TIOUKAPLIOA.

MpdAnpa 3o

And €va akivnto agpdotarto nou Bpioketal oe UYPog h agprivetal va meoel €vag
0dKoG e Auuo Yyia va ehagpuvel. Tautdxpova, To agpdotato apxidel va Kiveital
KATakopu®a mpPog Ta Avw ue otabepr| erutdyxuvon 0,5 m/sec? Tn OTLyur) Tou O
odkog ¢tdvel ato €3aPog, To agpdatato Bpioketal oe UPog 84 m. Na Bpebei mdoo
OMPKNOE 1 MTWON TOU OAKOU.

2nueiwon:
A6 ) Guolkn eival yvwoto Ot
e Av gva owua agrivetar va neoel and Jyog h m, 10te 6a ¢rdoel oto £€5aPOC O€

) ) 1 ,
Xpovo t sec, orou h = 5 g¥ kat g = 10 m/sec® nepirmou.

e Av éva owua apxiCel va Kiveital ue orabepn emtdyxuvon a, T0Te 0€ xpovo t Ba

, . 1
dlavuoel didotnua s = ?atf.

Nion
Av 1 mTwon Tou odkou dIrpknoe t sec, TOTe OTO XPOVO

auté o odkog dvuoe andoTaon

1
h=5gt= %mt2 = 5%, apou g = 10 m/sec?.

>ToV (010 Xpdvo To agpdotato avéRnke Katd UYPoqg A T
) 1 1 ,

h' = zat®= % -0,6 - 2= 7t apou a = 0,5 m/sec?. hY

Ermedn h + h' = 84, €xouue v eElowon 84 m

5t2 + %tz =84 1 20t> + t?2 = 336 1 21t = 336

Ve 7 Ve h

N t2=16ondret=4 1 t=-4. h

Emedn 1o t maplotdvel xpovo, npénelt > 0, ondte l

ouprnepaivoupe OTL N dIAPKELA TNG TITWONG TOU OWUATOC

nravt = 4 sec.
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2.3 MpopA\rjuata eElowoewv 20u Baduou

[POTEINOMENE2 AXKH2EIZ — IPOBAHMATA

Na urtoAoyioete 10O x 0g KaBeuld amnod TIG MEPITTTWOELG.

Na Bpeite évav BeTIkd aplBud, TETOIO WOTE:
a) To pod Tou TETPAYWVOU TOU va eival {00 pe To AIMAJOoLO Tou.
B) To yivouevo Tou W’ évav aptBuod, mou eival katd 2 pIKpdTeEPOG, va eivarl 24.
Y) To JIMAQCIO TOU TETPAYWVOU Tou, va eival katd 3 ueyaAutepo amod To MevIa-
MAQoL6 Tou.

H xwpntikétnta evog doxelou Aadlou eival 10 Aitpa. Av 1o doxelo €xel oxnua
opBoywviou mapaAnAemmédou pe ugog 2,5 dm kat Bdon TeTpdywvo, va BpeiTte To
UNKog TNQ MAeUpPdAg TG Bdong tou. (1 Aitpo = 1dm?)

‘Eva olkémnedo €xel oxnua opboywviou pe euadov 150 m?. Av To urkog Tou eivat
5 m peyaAUtepo amd To MAATOG Tou, va PBPelte TOoa PETPA OUPUATOTIAEYUA
xpelddovral yia my nepippa&r tou.

Na Bpeite dUo dladoxikoug TepITToUs akepaioug, Ttou To ABpoIouUa TwV TETPAYW-
VWV TOUG va eival 74.

u O kaBbnynmg Twv Mabnuatikwy TPATEIVE OTOUG PABNTES TOU va AUCOUV OPLIOUEVEQ
QOKNOEIC YIa va eumnedwoouy TNV evotnta mnou diddxtkav. ‘Otav autol Tov pwn-
oav oe Tola oeAida elval YPauuEVES Ol AoKNoelg, autdg amndvinoe: «Av avoilfete
10 BIBAl0 0ag, TO YIvOouevo Twv apiBuwy Twv dUO QVTIKOUOTWY OeAidwV ugoa OTIC
ornoiec eival ypauueves ol aoknoelg, eivai 506». Mnopelte va Bpelte oe Moleq
oeAideq elval ypauuéveg ol aOKNOELC;

2710 MPWTABANUA TT0d00PA{POU UIaC XWEAG KABe oudda €dwoe pe OAeS TIQ UTIO-
Aolreg opddeg dUO aywveg (evidg kal ektog €0pag). Av €ylvav ouvolikd 240
QAYWVEG, TIOOEG 1TV Ol OUADEG TIOU CUUMETE(XAV OTO TTPWTABANUQ;

a ‘Eva tplywvo €xel Aeupeg 4 cm, 6 cm Kkal 8 cm. Av kdBe mAeupd Tou 1Tav ueyaAu-

TEPN KATA X cm, TéTe TO Tplywvo Ba rtav opboywvio. Na Bpelte Tov aplOud x.
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Mépog A - KepdAhato 2o

n Ot pabntég ulag Taéng pwtnoav Tov kabnyntr) Toug Moo €TwV elval kat Tola eivat
N NAkia Twv nadlv Tou. Ekelivog dev €xaoe Tnv eukalpia kat Toug TipoRAnudTioe
yia pia akoun eopd, apou Toug elre:

«Av ToAAanAaoidoete v nAikia Tiou gixa mpiv 5 xpovia, ue v nAikia mou 6a Exw
UETA aro 5 xpdvia Ba Boeite 1200. Ooov apopd ta duo rnaidid uou, autd givar diduua
Kal av moAAQnAaoidoete 1 mpooBETETE TIG NAIKIEC TOUG BOIOKETE TOV (B10 apIBUC».
Mnopeite va Bpelte TNV nAkkia Tou KABnynt Kat Twv Tadlwy Tou;

m To unkog kABe pUANOU evdg BIRAloU eival peyaAlTtepo £ E I
arné 1o MAdTog Tou Katd 6 cm. Av JIMAWCOUUE €va
QOUMoO ABIA, €101 wote n mAeupd A va néoel mavw
otnv AA, T6Te TO euBaddv Tou PUANOU pelwveTal Katd
Ta % Tou apxlkou eupadou tou. Na Bpeite TIq dlaotd- A L S

0€elg KABe pUAAOU Tou BIBAIoU.

m ©éAoupe va Karaokeudooupe €va
KUKAIKGO ouvTpiBdvt kat yupw and autd
va OTPWOOUUE WE BOTOAAA €va KUKAIKO
OaKTUALO TAGTOUG 3 m. Av 0 BAKTUALOG
npénet va €xel eufadov TpimAdoto and
TO euPaddv Tou KAAUTITEL TO OUVTPIL-
Bdvi, va BpelTe TV aKTiva TOU CUVTPIL-
Baviou.

la TNV KATAOKEUN MIAC KAEIOTNG KUAIVOPIKAG deEauevnc kauoiuwy Uugoug 6 m,
xpeldomkav 2512 m? Aapapivag. Na umoAoyioete Tnv aktiva tng Bdong g
deEauevng.

K
Mapatewvtag TV TTWon evog OWPATOGS, TIOU apEOnKe A
va méoel and v kopupny K evog oupavo&uotn,
dlarotwvoupe ot ota dUo TeAeutaia deutepoAemnTta

Qg kivnong tou difvuoe pla andotaon ME {on pe ta 8 n

Tou Uyoug Tou oupavo&uotn. Na Bpelte moco xpdvo
OINPKNOE N TITWON TOU OWUATOS Kal ToLo fjtav To UYPog
Tou oupavo&uot (g = 10 m/sec?).
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2. 4 KAaopatikég e§I0WOEIG

v Mabaivw va fuvw khaouatikes eEiouoers, nov petaoxn-
patiCoveal oe e&lowoels npwrov n devtépov Baduou.

APAZTHPIOTHTA

4

1. Na Adoete v e&lowon % + 3

X
X+ 2

.

X+ 8
- 12

2. Na Bpeite 10 E.K.IM. Tv X + 2, X, X2 + 2x Kal va AJOETe Kal TNV e&owon

EnaAnBeuetal n e€lowon amnd OAeQ TIQ TIUEG TOU X TIOU BENKATE;

4 X+ 8

X X2+ 2x

Ynidpyxouv npoBAfuata 1ou n enfluor) Toug odnyel oe e&i-
Owar, TIOU TEPLEXEL €va TOUAAXIOTOV KAAOPA e AyvwoTo

OTOV TIAPOVOUAOTH Kal n oroia ovoudleTal KAAOMATIKY

eElowon.

X 4 x+8

77 %" 6

X +i: X+ 8
X+2 X X+ 2x

la va opiCovral ol POl Ulag KAAOPATIKAG e&lowong TIPETEeL OAOL Ol TIAPOVOUACTEG VA

elval didgpopol Tou undevoc.

Tig KAAOPATIKES eEIOWOELS TIG eTAUOUE OTIWG KAl TIG UTIOAOITIEG EEIOWOELG TIOU EXOUV

MaPOVOUAoTH YVWOoTO aplOuo.

MNa nmapddelyua, TIPOKEIPMEVOU va emAUCOUUE TNV e&lowon

epyaldéuaote we eEng:

AvaAUoupEe TOUC TAPOVOUAOTES OE
YIVOUEVO TTIPWTWV TIAPAYOVTWY.

MpoodlopiCoupe TIQ TIMES TOU AYV®-
OTOU Yla TIG oTtoiegq GAoL Ol TTapovo-
Haoteq eival dldpopol Tou Undevog.
MoAAamAactdloupe Kal Ta OUo UEAN
mqg e&lowong pe 1o EKI. Twv

MAPOVOUACTWV.

21-0143_MATH_G GYMN.indb 103

X+ 8

X +4:
X2 + 2X

X+ 2 X

X+ 8
X(X+2)

X

X 4 4o
X+2 X

Meénetx #0 kat x +2 # 0
onAadn x # 0 kal x # —2

To EKI twv mapovopaotwy eival x(x +2) # 0
Kal n e&lowon ypdgeetal:

X 4 + 8
X(X+2)m "‘ X(X+2)7 - X(X+2)ﬁ
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Mépog A - KepdAato 20

X+ 4(x +2) =x + 8
X+ 4x +8=x+8n1n x*+3x=0 1
X(x + 3) =0, dpa x=0 1 x = -3.

Kdvouue amaloipr] mapovouaoTwy
Kal emAloupe Tnv e&lowon Tou
TPOKUTITEL

Ao TIC AUoelg Ttou Bprkape, arop- | H Auon x = 0 amnoppintetal, apou mpeErnel
plmroupe ekeiveq mou dev kavo- | x # 0 kal x # —2, omnoTe n e&lowon €xel
molouv Toug TePLOPLOPOUG. povadikrn Auon v x = -3.

MAPAAEITMATA — EOAPMOTEZ

1 2
=1 B) X_2_Y= X2_2X

n Na AuBouv ot e§lowoelg:  a) X % L

X+ 1
Nvon
a) [Na va opicovtal ol 6pol Tng eEfowong mpénet x # 0 kat x # —1. To E.K.I1. Twv
napovopaotwv eival x(x + 1) # 0 kai n eElowon ypdpetal

x(x+1)-)(:i1 —x(x+1)-§:x(x+1)-1

X—8(x+ 1) =xx+1) 1 x-8x-8=x2+x 1 -9%x =28 x:_g

©| 0o =

(tkavorolel Toug meploplopoug). Apa 1 eglowon €xel AUon ™ x = —

B) AvaAUoupe TOUG TIAPOVOUACTEG O YIVOUEVO TIPWTWYV TIAPAYOVTWVY Kal N e&0w-
1 2

. 1 B ’
on yverar —— X T XK=2) (1).

Ma va opi¢ovral ot 0pol NG e&lowong Tpenel x # 0 kat x # 2.

To E.K.IM. Twv mapovouaotwy eival x(x — 2) # 0 kat n e&lowon (1) ypdpetal

1 1 2
X(X—z)m—X(X—Z)? — X(X—Z)m
X-(x-2)=2 1M x-x=2-2 1n 0x=0.

Apa 1 e&lowon €xel wg AUon omolodrnote aplBuod, ektdg and Toug aplbuoug 0 kat 2.

‘Evag papabwvodpdpog dirvuoe Tnv anootacn tTwv 42 km kat dev Pnopeoce va
kepdioel KAmolo PeTAANND. OTtav pe Tov TIPOTOVNTH TOU avéAuoav TNV TpooTidbeld
Tou, dartiotwoav Ot11, av n éon Taxutntd Tou fitav 1 km/h peyalutepn, 6a Tepud-

Tl Ot 70 TS WPAG vwpitepa Kat Ba €nalpve 1o XPUoo PETANALO. Mowa Tav n peon
Taxutnta pe tnv ornoia €Tpeke;
Nvon

Av n p€on taxutnta e v onola €rpee ritav x km/h, 1éte TNV andotaon Twv 42 km
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2.4 KAQOUATIKEG EELOWOELQ

) OIVUoE O XPOVO % wpeg. Av n taxUtntd tou frav 1 km/h peyaAutepn, dnAadn

(x + 1) km/h, TéTe Ba €kave % wpeg. O xpdvog auTog eival HIKPATEPOG amod ToV

42 1
x+1 70

1
TIPONYOUUEVO KATd 7 TNG WPAG, OTIOTE EXOUHE TNV E(0WAON 472 =

Ot 6pol Tne e&lowong opiCovral, apou x > 0.
MoAanAaotdloupue kat Ta duo ueEAN g e&lowong ue 1o E.K.I. Twv napovouaotwy
nou elvat 10x(x + 1) # 0 kai n e&lowon (1) ypdpetal

1mu+1y%§=1ma+W)~ng+1ma+1yﬁ%

420(x + 1) = 420x + x(x+ 1) 11 420x + 420 = 420x + x>+ x 1 x> +x-420=0

H diakpivouoa eivat A = B2 —4ay = 12 -4 - 1 - (-420) = 1681 > 0.

B=xVA  -1xV1681 -1 =4
2a  ~ 2.1 T T2

Apa n e&lowon €xel dUo AUCEIS, TIC X =
onAadn elvatx =20 14 x = -22.

Emeldry x > 0, n uéon Taxutnta tou papabwvodpduou ritav 20 km/h.

2e €va NAEKTPIKO KUKAwua dUo avtioTdrteg mou cuvdgovtal mapdAAnAa €xouv
avtiotdoelg avriotoxa 4Q kat 9Q peyaAutepeq amnod TNV OALKY) TOUG avtiotaon.
Na Bpebei n oAk avtioTaomn Tou KUKAWUATOG.

2nuelwaon: Ao m @uolkn eival yvwoto Oti, av dUO QvTIOTATEG MTOU EXOUV QVTIOTd-

oelc R,, R, ouvdeBouv nmapdAAnAa, 10te n OAIKN Touc avrioraon R,, divetal ard tov
TUnoR—1M:R—77+R—72. x+9) 0
Nvon
Av n oAikr avtiotaon eivat x Q, Téte oL
U0 avTIOTACEIC TOU KUKAWPATOCS Ba elval
x+4)Q kal (x+9) Q.
1 1

, L -
Apaioxlel s~ + 555 = ()

Ot 6pol g e&lowong opiCovtat, apou x > 0.
MoAAamAactdloupe kal Ta dUo uéAn g eElowong pe 1o E.K.I. Twv mapovouaoTov
mou eivat x(x + 4)(x + 9) # 0 kai n e&lowon (1) ypdpetal

X(x + A)(x + 9) - g = XX A+ 9) -

XX+ 9) + XX +4)=X+4HX+9 N X¥+X+xX+dXx=x2+4x+9IX+36n
X2=361 x==V36. Apax =61 x =—6.
Ao TIg duo AUoelg Tng e&lowong povo n x = 6 elval Auon tou npoBAruatog. Apa
1 OAIKT) avtioTaon Tou KukAwuatog eivat 6 Q.

x+4)Q

||
I

+ XX+ 4)x+9) -
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Mépog A - KepdAalo 2o

EPOTHXEIZ KATANOHXHX

n Na xapaktnpeioete TIC MAPAKATW TEOTACELG ME (2), av elval owaoTEg, 1) he (A) av
elval AavBaouévec.

4
a) Ot 6pol Tng eEfowong < ?1 + 5= 8 opiCovtat av x # 0 kat x # 1. [:]
B) O apBuog 0 eivar Auon g e&lowong )(1? + é =2 [:]
, . , 5 3

Y) Av arnaAe(oupe TOUG TTAPOVOUAOTES NG e&lowong N + vl 2,

TéTe auth ypdgpetal 5x + 3 = 2. [:]

3

d) Ot 6pol Tng eElowong 257 =X opiCovtal yia KAbe MPayPaTiké

aplbuod x kat o apBuoég 0 eival Avon mg. [:]

Av dlaip€ooupe €vav aploud x e Tov aptbuod mou eival katd 2 povAadeg ueyaiute-

poqg Bpiokoupue % . Mowa and 1ig mapakdtw eEloWOoElg ekPPAlEL TNV TIAPATIAVW
npdtaon; 3 ) 3 3 3
x _ 38 x+2 _ 3 x _3 x _ 38
V%=1 B =4 V524 021
, X+ 2 X+ 4 . , .
H e&lowon + = 6 €xel wg AUon Tov aplBuo
X—1 X+ 1
a) x =1 B) x = -1 Y) x =0 o) x=2
‘Evag uabnmg yla va Aloet Tnv e&lowon ZXX__11 = xl T €kave arnaloler napo-

VOUAOTWV Kat AUvovtag Tnv eElowon 2x — 1 = 1 1ou mpoékuPe, Bprke wg AUon Tov
aplBud x = 1. H andvrnor tou eival owotn;

[POTEINOMENEZ AXKHZEIZ — TPOBAHMATA

n Na AUoeTe TIG eEICWOELC:

> 71 dw+1 9
e B) oy=3 =3 ) %=2 T w-2

7 3 2 xn+1 . 7 5 6-y
gt -"a © =3 27 3-x O'-y5735y
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2.4 KAQOUATIKEG EELOWOELQ

Na AUoeTe TIG eEICWOELC:

4 3 5 4 7 3 6
Vet Byryg=2 Vo or2-w
4 3 6  x+2 x+1 y—1 2  y+3
2 ((1—2)2_(1—.2_1 2 Xx+3) X XT3 o y  y+1 yly+1)
Na AUoete TIQ eEIOWOEIG:
x+5 3 y + 1 1
% 2-25 ~ x5 Yy y=2 0
w+5 w+5 1 5 1 +q—1_ a
Y -0 o-1T o ) ®-72a a  a-2
Na AUoeTe TIG EICWOELG:
1 1 2w 4
v S ©F 2
1 2x — 1 3a a+4
Y) X+ 4  x2—4 i 2 30+ 2
Na AUoete TIQ eEIOWOEIQ
x 4 1 2  x-6
< _4 ™ 3 B)1+§_x—3_x29
X X
u Na AUoete Toug TUTIOUG:
ap= gwq npog V B) E = BY wg npog R
_ 4 PV, PV,
Y) R =p gwGmpog S d) T T,
1 —1__|_ 1 R g— 1 +l
€) R R’ R—Za)q pocQ oT) B-a Tty wQ TPOoC a
L L] . g_ ¢ N\
0 T T T s Teos U n) S = 37— ©GTPOS

a) Na Bpelte duo avtioTpopoug aplBuoug Tou €xouv dBpotoua %7

B) Molov aptBuod TpETel va PooHEcoUNE OTOUG OPOUG TOU K)\aoucuoq > YlCl va
Bpoupe Tov aplBuod i

Y) Na Bpeite duo dladoxikouq dpTIoug PUOIKOUG aplBpoUg TIou €XOUV AOYO %
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Mépog A - KepdAhato 2o

n Ta€Eoda evog yeuuarog nrav 84 €. Meta&u twv
atéuwy TIoU yeupdtioav frav kat 3 maidld,
oTOTE Ol UMOAOITIOl eVNAIKEG CUUPWVNOoQAV,
TMPOKEIMEVOU va KaAUyouv Ta €Eoda Twv
nadlwy, va TAnpwoel kabevag 9 € mapandvw
and autd mou €npene va MAnpwoel. MNéoa rrav
Ta ATOMA TIOU YeUPdTIoQV;

n O OJdlaxelplotg Mlag moAukatolkiag aydépace
TMUPOORECTNPES YIA TNV TUPACPAAEIQ TOU KTip{ou
Kal Edwae 240 €. INpiv and Alya xpdvia, Tou N TN
K&Be mupooBeotripa NTav 4 € wkpOTEEN, e Ta (dla
xprjuara 6a aydpadle 2 MupooReoTrpeg TiepIoodTE-
poug. Na Bpeite méooug MuUpooReotrpeq ayopace.

m Avauetyvioupue 12 gr evog dlaAupatog A pe 15 gr evog dlaAuuatog B kat oxnua-
T{Coupe 25 cm? evog dlaAuparog M. Na Bpebel n mukvoTnTa Tou dlaAuuarog A, av
1 ukvaTNTa Tou dlaAuuatog B eival 0,2 gr/ecm?® pikpdtepn.

m Ot untdAM\nAol piag Blotexviag €mpere va cuokeudoouv 120 TpoidvTa plag mapay-
veAlag. Amouciaocav duwg 2 undAAnAol, omdte kaBévag amd Toug UTIOAOITOUG
UTTAAAAOUG uTtoXpewONKe va cuokeudaoel 3 poidvTa mapamndve yia va KaAupoel
n napayyeAia. Na Bpeite moool eival ot urtdAnAol Tng Plotexviag av kaBevag and
autouqg ouokeuddel Tov (010 aplBud TEOIOVTWV.

Ot piAaBAol plag opddacg ta&dedovtag pe va
moUAuav Emperne va dlavUoouy pia andoraon
210 km y1a va douv TNV ayarmuevn Toug oudda.
YroAdyllav va gptdoouv OTOV TIPOOPICUO TOUG
hon wpa Ty and v Evap&n Tou aywva.
O 0dNnYyoQ duwe, Adyw oAloBnpdTNTag Tou dP0d-
pou, pelwoe Tn peon taxutmra katd 10 km/h kau
€10l €QTacav oto YNMedo akPIBWS TV WEaA Tou
dpxiCe o aywvag. Na Bpelte  ueon taxumra
e v orola dirjvuoav TEANKA TNV andotaar).
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2.4 KAAOUATIKEG EELOWOELQ

[lé¢ pnopovue va xwpioovue va evBVypauuo tunpa os Vo dvioa pEpn, €101 WOTE TO
arioréNeoua nov Ba nmpoKVYel arno aviov Tov XwpIouo va Snuiovpyel pia aiobnon appoviag;

H karackevn tov Svo Siazoudrov oro Barpo tng Embavpov (ténog tov 4ov aidva m.X.)
Seixvel nas nvoav to npoBinua avrd or apxaiol ‘EAdnves. Ta okadid tov Bedipov €xovv
xwplorel oe V0 dvioa HeEpn LE TETO0I0 IPOIIO, MOV TO al0ONTIKG anotENECUa ival ELXAPIOTO OTO
udri. T'ia va KaraAdBere pe molov Iporo 10 NETvxav:

34 + 21 34

a) Ynodoyiore toug AOyYous twv okadiov 2= T <2 kar 27,
34 21

Ti naparnpeite;

O xwpI1oUcg EXel yivel Ue TuXaio TPOIO;

To npoBAnua avro Siarvnoverar wg eENg:

«Na xwpiotei va evBvypaupo tunua AB = A oe §vo dvioa ugpn AT kar TB, @ote o AOyog
OAGKANPOL MPOS TO UEYANUTEPO UEPOS va eival 100§ U To AGYO ToL UEYANVTEPOU MPOS TO
LIIGAOIITO TUNUA».

B8) Na 6Scifete ot n Avon tov mpoBAriuarog avroU avdyeral Otnv €MiALON TNG KAAOUATIKAG

sfiowong A X (1).
X - X

v) Na Avoete tnv kKdacuarikn e€iowon (1) kar va voAoyioete 10 X wg ovvdprnon 1oL A.
V5 + 1
2

6) Na anobeietre ot1 o AGyog @ = A eival ioog pe @ = ~ 1,618...
X

O apiBucs 1,618... ovoudzerar AGYyO§ ING XPUONGS
rourg kKar ovubBodizeral 51e6vds e 10 ypdupa @ npog
nun tov yAvmmn Peibia. O1 apxaior ‘EAdnveg eixav
S1anior@oel Ot1, Orov EUPAvizeral o AOYoS§ tNS XPLOHNG
roung, Snulovpyeital pia aiobnon appoviag.

To opBoydvio tov onoiov o1 S1actdoeis EXOLV AGYO @,
Néyeral «xpuvoo opBoywvio» Kal To cvvavtdue ovxvd
OTNV apXITEKTOVIKA Kal TN Zwypd@IKA.

Xapaxtnpiotiko napdSeryua anorensri o I'NapBevavag,

o1 61a0TdoeI§ TOV 0roiov EXOLV AOYO % =@
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2. 5 AviooTnTES — AVIOWOEIG HE Evav AYyVwOoTO

Buuapal nws opifetar n d1atagn peta&u npaypatikwy apidpuv.
Mabaiv va anodeikviw Kal va Xpnoiponolw ts 1010tnces
ns o1atagns.

v Buuduar nus dvvovear o1 avicwoels nputov Baduou ue évav
ayvworo.

ANAN

Aldta&n mpayuaTikov aplBuwy

MvwplCoupe GTL KABE MEAYUATIKOS aplOUOS TIaploTAveTal he éva onueio evog dEova.
Av otov dEova €xoupue dUO OTOIOUCONTOTE TIPAYHATIKOUG aplBuoug, TOTe PeyaAUTeQOQ

elval ekeivog Tou Bploketal dekldtepa m.x. —2 > —4, -3 <2, m> V2.
Va2 n
X! 4 3 2 -1 0 1 2 3 4 5 X

AU0 1 TieploodTEPOL TIpayuatikol aplBuol ou €xouv napactabel pe onueia evog dtova
elval dlateTayuévol, ondte Umopoupe va TOUG CUYKPIVOULE.

Enopévwg:

e KdBe BeTIkdg aplBudg elval peyaAutepog and 1o Undev.

e KdBe apvntikég aplBuog eival pkpdTepog and 10 UndEv.

e KdBe BeTikdg aplBudq eival peyaAutepog and kdbe apvnTikd aplBuod.

Mg duwg Ba cuykpivoupe dUO OTIOIOUCONTIOTE TIPAYHATIKOUG aplBpoUg tou dev €XouV
napaoctabel ye onueia evog dtova;

Av midpoupe duUo aplBuoug. T.X. Toug 5 Kal 3, yla Toug oroloug loxuel 5 > 3, Ttapatn-
poupe Tt €xouv dlagopd évav BeTIikO aplOud, apol 5 -3 = 2 > 0.

Opolwg, ol apBuol -2 kat —4, yla Toug omnolouq 1oxvel —2 > —4, mapatnEoUue OTL £XOUV
dlapopd évav BeTikd aplbud, agpou (-2) — (-4) = 2 + 4 =2 > 0.

Avti{Beta, oL apBuol 3 kat 5 11 —4 kat -2, yla toug omnoloug loxvel 3 < 5 kal -4 < -2,
napatneoupe ATt €xouv dlagopd &vav apvnTikd aplbud, apou 3 -5 = — 2 < 0 Kkal
(-4) = (-2) = 4 + 2 = -2 < 0. Tevikd loxUeL:

Ava > t6tea-f>0 VA Ava<pB totea-B <0

Ma va ouykpivoupe Aotmév dUo mpayuatikole apie- © Ava-p >0 tétea > p

houg a kal B, Tou dev €xouv Tapactabel pe onueia
evog dfova, Bplokoupe TN dlagopd Toug a — B Kal
eEetdloupue av elval BeTIKN 1) apvNTIKA 1} UNOEV. * Ava-B=0 6tea =

* Ava-B<0 tétea <
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2.5 AviodtnTeg — AViIoWoelg Ue évav AyvwaoTo

B3 1d10mTeg e didragng

APAZTHPIOTHTA

Apou dlatd&ete Toug aplbuoug 0, 8, -2, 4, -5, ToTE:!
1. Na diaté&ete kat Toug aptBpoUg MoU TPOKUTTTOUY, av o KaBévav and Toug mapa-
navw aplBuoug mpooBEoeTe Tov aplBuo 3
2. Na dlaté&ete Kal Touc aptBpoUg ToU TIPOKUTTOUY, av
i) apaipeoete Tov aplBuod 3
i) TMoAAamAactdoete ue Tov apleuod 2
iii) TToAAaTAQOLIACETE e TOV aplOud —2
>€ Tola ano TIC MPEONYOUUEVEC TIEQITTWOELC 1) POPA TWV AVICOTHTWY dlatnpeltal kal oe
[ola aM\Alel;

J

O oplopdg TN dATaENG PETAEU TPAYUATIKWY aPBuWY Xenoluomnoletal kal yia tnv
anddelén Twv WIoTTwy NS didtagng. Ot 1didtnTeg auteg elval:

a) Av kat ota dUo PEAN piag aviodtnTag MEocOE0coUlE 1 apalpEooupe Tov (Blo aploud,
TéTE MPOKUTITEL AVIOOTNTA e TNV Bla popd.
M.x. elvar8 > 4, ondéte 8 + 3 > 4 + 3 kal 8 -3 > 4 — 3. [evikd lOXUEL:

Ava>B dtea+y>B+ykaa-y>B-y
Andder&n

e [la va ouykpivoupe Toug aplBuouc a + vy kat B + vy, Bplokouue TN dlapopd Toug Kalt
eEetdloupe av eival BeTIKA 1) apvnTikA 1 undev. 'ETol €xoupe:
a+y)-B+Yy)=a+y-B-y=a-B. Eivat dpwga > B, onéte a - > 0.
AnAadn n dlapopd (a + y) — (B + ) eival BeTikdg aplBuodg, ondte a + y > B + V.

® Me avdAoyo TpoTo arnodelkvUouue Kal a —y > B —.
B) Av moAAanAactdooupe 1) dlalp€ooupe Kat Ta dUo HEAN plag aviodtnTtag e Tov dlo
BeTIKO aplBud, TéTE MPOKUTTEL AVIodTNTA e TNV Bla popd.

M.x. elval8 > 4, ondte 8 - 2 > 4 - 2 kal % > % Cevikd loxUeL:

Ava > B kat y > 0 TtéTe ay > By kat >%

a
12
Anddeli&n

® [a va ouykpivoupue Toug aplBuoug ay kai By, Bpiokoupe TN dlapopd Toug Kal eEeTd-

Coupe av elval BeTikn 1) apvnTikA 1) und&v. ‘Etot €xouue ay — By = y(a —B) (1).
Elval dpwg y > O kata—B > 0, apou a > B. Apa ot apiBuol y kat a — B eivat BeTiKol,
oTdTE €X0UV YIVOuEVO BeTIKG, dnAadr y(a — B) > 0. Ané v 1odtnta (1) €xoupe 0TI N
dlapopd ay — By elval BeTikdg aplBudg, ondte ay > Py.

e Me avdhoyo Tpdro anodelkvioupe kat L > B
Y
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Mépog A - KepdAato 20

V) Av mmoAanAactdooupe 1y dlalp€ooupe Kal Ta dUo UEAN Ulag aviodtnTag Ue Tov idlo
apvNTIKO aploud, TéTe MPOKUMTEL aviadTnTa Ke avTiBetn gopd.
M.x. efvat 8 > 4, ondéte 8 + (-2) < 4 - (-2) Kal 8 < 4 Tevikd anodekvieTal 4Tt

Ava > B kat y <0 Ttéte ay < By Kal <%

<|Q

d) Avrnipoobéooupe katd uEAN dUO0 1) TTEPLOTATEPEG AVITATNTEG TTOU €XOUV TNV dla popd,
TOTE TIPOKUTTTEL AVICOTNTA e TNV dla popd.

My elvat 3 > 2kal 7 > 4, onéte 3 + 7 > 2 + 4. ['evikd anodelkvUeTal OTL:

Ava>B kat y>3 téte a+y>B+d

Ao TIg ponyouueveg IOIOTNTEG TIPOKUTITEL KAl N KETABATIKY 1WBdTNTA:

Ava>B kat B>y 10Te a >y

My eivat 3 > 1 kat 1 > -2,5 ondre 3 > -2,5.

€) AvioAanAactdooupe Katd pEAN dUO 1) MEPLOOOTEPEG AQVITATNTEG TIOU £XOUV TNV (dla
Popd Kat BeTIKA PEAN, TOTE TIPOKUTTEL aviodTnTa e TNV dla popd.
My elvat3>2>0kal7 >4 >0,ométe 3-7 > 2 - 4. levikd loxUeL:

Av a, B, Y, d BeTiKoi mpaypaTikoi apiduoi pe a > B katy > & téte ay > B

Andoelién
Eivata > B katy > 0, ondte oUupwva pe v 1didtnta (B) €xoupe ay > By (1)
Elvat y > & ka1 B > 0, ondte yia Tov (d1o Adyo €xoupue By > Bd  (2)

Ao Tig aviodtnreg (1), (2) kat cUuewva pe N hetaBatikn 1didtnta €xouue ay > BO.
Mapatnpnoelq:

1) YrnevBupuiCouue 611 TO TETPAYWVO KABE TIPAYUATIKOU aplBuoU a eival un apvnrikog
aplBuog, dnAadr) oxuel
Enopévwg:

Av yla Toug ripaypatikols aplduoug a, B loxlel a® + B2 =0, tote a=0kat B = 0.

2) Aev emUTPEMETAL VA APalpoUpe 1) va dlalpoue aviodTnTes Katd PN, yiati eival duvatd
va odnynbouue oe AavBAOUEVO CUUTIEPACUA.

. . . . L4 . 6>4 _,
Mpdyuatt, av apaipeooUpE 1) SIAPECOUNE KATA MEAN TIG AVIOOTNTEG { , TOTE

KATOAYOUUE OTIC aviodtteg 3 > 3 11 2 > 4, Tou dev loxUouv.
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2.5 AviodtnTeg — AViIoWoelg Ue évav AyvwaoTo

Aviowoelg mpwtou Babuou W evav ayvwaoTo

[d16TNTEQ TG JIATAENG XPENOLUOTIOIOUVTAL KAl YA TNV MMAUCN AVICWOEWV.

. . . , 3x + 1 3 ,

MNa napadetyua, av BEAouue va ermAUcOUUE TNV aviowon X — ——5— > 7 ou elval
MPWTOU Babuou pe évav Ayvwoto, epyalouaote we eENa:
MoAAamAaoldloupe kat Ta OUo HEAN NG
aviowong pe 1o E.K.I1. Twv mapovouaotwy. « 3x + 1 - 3
(210 mapddelypa €xoupe EKIM. = 4 > 0, 2 4
omdte 1 Qopd NG aviowong dev aAdlel,
1oiotnTa P).

_n i | ax-4 3X2+1>4-%
ATIAAE{POUE TOUC TTAPOVOUAOTEG. J AX-203x + 1) > 3
Kdavoupe TG mpdéelc kat ByACoupe Tiq napsveéoequ Ax—Bx—2 > 3

VTag Kat ota 3Uo WéAN Tov (1o apBpd, ididta a). 4x—6x > 3+2

Xwpiloupe yvwaotous amnd ayvwoToug (T[pOO@éTO—-J

-2X > 5
Kdvoupe avaywyr) opoiwv épwv. _]
— —2X 5
2 2

Alaipoupe Kal Ta dU0o PEAN TNG aviowong Je Tov
OUVTEAEOTT] TOU AyVWOTOU. (XTO Mapddetyua o
ouvteAeomq elval —2 < 0 kal yI' autd aA\Adel X < — 5
N Popd TNG aviowong, 1didTnTa ). 2

MAPAAEITMATA — EOAPMOTEZ

Moleg 1d16TNTEG TNG dLATAENG MPEMEL va EPAPUOTOUE OTNV aviodtnta a > 4 yla
va arodelEoupe TIG MAPAKATW AVIOOTNTEG;
a) -3a + 2 < -10 [3)%0 ~1>4  y)-2(@+2) <-12

Nvon
Q) a>4 (moAanAaotdloupe kal Ta dUo PEAN TNG aviodTnTag he —3)
-3a < -12 (MpooBeToupe Kal ota dUo YEAN TNG aviodTNTag TO 2)
-3a+2<-12+2
-3a + 2 < -10
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Mépog A - KepdAhato 2o

B) a >4 (MmoAamnAaotdloupe Kat Ta dUo PEAN TG avicOTNTAG UE %)
5 5
T a > vy 4
éTG> 5 (apaipoupe kat and ta duo péEAN g aviowong 1o 1)
5a . 50
T_1>5_1’ onote 7—1 > 4
Y) a >4 (MpooBEToUPE Kal 0Ta dUO PEAN TNS avicwong To 2)
a+2 >4+2
a+2>6 (moAanAaotdloupe kat Ta dUo JEAN TNG aviowong ue To —2)
2@+2)<-2-6
—2(a + 2) < 12
MNa 1iq daotdoelg a, B evég opboywviou loxUouv
4=a0=6 Ka 25=pB=45. B
Moleg Tuég umnopel va rmdpet
a) n nepipeTpog Tou opBoywviou; B) To epPaddv Tou opBoywviou; e
Nvon
a) H nepipetrpog Tou opBoywviou eival I = 2a + 2B. NoANanAaclaloupe Ta PEAN
, 4=0=6 o 8§=2a=12
TWV QVIOOTATWVY e 1o 2, ondre xoupe
{2,55554,5 {SSZBS9

MpooB€toupe KATA PEAN TIQ TEAeUTAlEG AVIOOTNTES KAl £XOUUE
8+5=2a+2B=12+9 4 183=2a+28=21 f 13=0=21.

Apa ol TIESG Tou urtopel va Tdpel n TepiUueTpog Tou opboywviou eival and 13
ewg kat 21.

4=0=6
25=B=45
g€xouv TV dla popd Kal BeTikd PEAN, omdte ToAAanAaoctdlovtag Katd PeEAn
gxoupe 4-25=aB=6-451M 10=aB =271 10=E =27
Apa ol TIEG ou urtopel va Ttdpel To epadov Tou opboywviou eival ard 10 Ewg
Kat 27.

B) To euBadov Tou opboywviou eival E = aB. Ot aviodtnreg {

Ma omoloucdnnoTe MPAYHATIKOUG aplBuolg X, vy, va anodeixtel 0Tt LoxUel
x2 + y2 = 2xy. [dte woxuel n 1lo0dTNTQ;

Nvon
MNa va anode(Eoupe OTL X2 + y2 = 2xy, apkel va amnodei&oupe OTL ) dlapopd Toug
elval peyaAutepn 1y {on tou undevog, dnAadn x? + y2 —2xy =01 (x —y)? = 0.
H teAeutaia ox€on eival aAnbng, agou To TeETPAYwvVo KABe aplBuou eival un
apPVNTIKOG aplOuog.
H 1oétnta oxdel étav (x —y)? = 0, ondte x —y = 0 dnAadn x = .
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2.5 AviodtnTeg — AViIoWoelg Ue évav AyvwaoTo

Ot paBNTEG Hag TAENG MPOKEWEVOU va TIAVE LA EKOPOoUN {riTnoav mpoopopd anod

duo mpaktopeia.

— To npwto npaktopeio {Tnoe 15 eupw yla kABe LABNTY Kal EPOCOV Ol HaBNTEQ
nrav ndvw and 25, Téte 0TO0 GUVOANIKO TI00d Ba €kave Ekmtwon 10%.

— To deutepo pakTopeio {Ntnoe 12 eupw yla kABe nadntA Kat 45 eupw yla Ta
dldpopa €€0da (d16dla, vaula QeplunodT K.T.A.).

Av Ol HaBNTEQ TTIOU CUMUETEXOUV OTnV ekdpoprn eival mepltoodtepol amnd 25, nolo

PaKTopelo €kave TNV KAAUTEPN MPOTPOPJ;

Nvon
YTOBETOUHE OTL Ol HABNTEG TIOU TEAIKA OUMMETEXOUV OTNV ekdpOoun elval X, dtou
X > 25.
>TO TIPWTO TPAKTOPEID TIPETEL va TIANPWOOoUV 15x — %1& = 15x — %x EUPW,

evd 0T1o deUTePO MPAKTopelo MPEnel va MANpwoouy 12x + 45 eupw.
Ma va eivat kKaAUtepn N mMEooPoPd TOU TIPWTOU TIPAKTOPE(OU, TIPETEL va LOoXUEL

15x—%x< 12x + 45 11 30x —3x—24x <90 11 3x <90 1§ x < 30.

Eropévwe av ol pabnteqg eivat meploodtepol and 25 kat Atydtepot arnéd 30, tdte v
KAAUTEEN TTPOOPOPA €Kave TO TIPWTO MEAKTOPED, evw av ol pabntég sival meplo-
odtepol anod 30, TNV KAAUTEPN TTPOOPOoPd €kave TO deUTEPO TIPAKTOPE(O.

Av ol pabntéq eival 30, Téte ol TPOoPOPES TwV dUO TMpaktope(wv eival (Bleg.

EPOTHIEIZ KATANOHXHX

Na xapaktnpioete TIQ apakdtw mpotdoelc ue (&), av eival owotég 1 ue (A), av
elvar AavBaouévec.
a)Ava < 6, 0te a-6 < 0.
B) Ava > B, téte —a < —B.
Y) Ava < 0, téte —a > 0.
O) Av -3x > -12, 101E X > 4.

g) Av ﬁ>% T0TE X > .

or) Avx >0, tote x + 5 > 0.
) Ava>6kalp>-4, 16te a+ B> 2.
n) Avx > 2katy > 3, T0Te Xy > 6.

Na oUMTTANPWOETE Ta Kevd W' €va anod Ta oUPPRoAa >, <, =, =, (OTE VA TIPOKUYOUV
aAnBeiq mpotdoelg.
a)Ava > 3, 1otea-3...0 B) Ava < BkatB <y, téte a ...y
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Mépog A - KepdAato 20

Y) Ava > 0 kat B < 0, téte a0 ) Avy < Okatay =By, 6te a ... B

B

e) Ava # 0, téte a® ... 0 or)Ava=0kaif=010tea+B..0

Moteg 1010TNTEG TNG dIATAENG XPNOlUoTIooUKE, WoTe amnd Tnv aviowon 3x —1A1f <7
va ypdayoupe 3x < 7 + 4 Kat ano myv aviowon 3x < 11 va ypdyoupe x < —3-;

Me moleg 1d16tnTeg TNe ddTagng and v aviodmTta X > 3 TIPOKUTTTOUV Ol TIAPAKATW
QAVIOOTNTEG;
ax+4>7 B) x-2>1 y) 5x > 15 d) 6x < -18

Av a > 12 kal B > 3, té1e moleg and TIC MAPAKATW AVIOATNTEG TIPOKUTTTOUV artd TIQ
1O16TNTES ™G OIATAENG; a
aya+pB>15 B)a-B>9 Y) aB > 36 6)E>4

Y

a
B ‘Evag pabnmg yvwplicel ot yia va eival B = % apkel va oxvel ad = By. Baollo-
HeEVOQ 0" auTd OKEPTNKE OTL yia va loXUel B > 5 apkel va anodeiEel ot ad > By.

H okéyn mou €kave eival cwotn;

MPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Av 1oxuel 3(a - B) > 2(a + B), téte va anodeiete oL a > 5.

= &

Moleg 1d10TNTEG NG dATAENG MPETEL VA EPAPUOCOUUE OTNV AvIoOTNTA X > — 6 yld
va arnodelEoupe TIC TAPAKATW AVIOOTNTEG;
a) -5x-30 <0 B) 3x +18 >0 Y) 2(x + 4) > -4

)

Av 2 < a < 6, va Bpeite YETAEU oLV aplBuwy Bplokovtal ot aptBuol
a)a-2 B) 2a -5 y) 1 -3a

Av a < B, téte va amodelEete Ot
a)50a-3<53-3 PB)-2a+4>-28+4 y)a< 5 d) T<B

&

(&)

Av1 <x <3kal2 <y < 5, va anodelete Ot
a)3<x+y<38 B) 4 <2x +y < 11 Y) 4 <x-y <1

Av x > 2 kaly > 3, 1dTe va amnodelEete OTL:
a) xy > 6 B) x-2)(y-3) >0 Y) (X + 2)y > 12

Av q, B Betikol aplBuol pe a > B, téte va amnodelEete otL a? > B2

&
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2.5 AviodtnTeg — AViIoWoelg Ue évav AyvwaoTo

B Na amode(Eete Ol
a)Ava > 1, 1dte a® > a  B) Avx > 2, Tote x° > 2%?

, , , 1 1
Av a > B kat a, B opdonuol, téte va arnodel&ete Otl q =< B

Av x > 3 kaly < 2, TéTe va amnodelEete OTL:
a) x-3)(y-2) <0 B) xy + 6 < 2x + 3y

"la oroloucdNMoTe Tipayuatikousg aptbuoug x, y, va arnodeifete OTL:
a) xX* + 1 = 2x B) (X + y)? = 4xy Y) X2+ y2+1=2y
>e KdBe mepimTwon va Bpelte ndte 1oxUel n looTNTA.

S

Na amodeiEete Ot 1
G)AVX>O,T(§T8X+Y22 B) Avx<O,TéTgx+Y§_2

f—
w

Na Bpeite T0 PpuUOIKO aplBud Tou eival HETAEU Twv apBuwy 114 kat 135 kat o oroiog,
otav diaipebel ue 1o 15, divel uttdAolmno 6.

H tiuny evog mavreAoviou kupaivetat aré 30 €wg 35 € kal piag urAoulag ard 22 €wag
25 €. Av kdarmolog B€Ael v ayopdoel 2 mavteAdvia kal 3 UMAOUCEG, TOTE JETAEU TIOLWV
Moowv Ba Kupalivovtal Ta XEruaTa mou TEETIEL VA TIANPWOEL

8

G

M’ éva mouAuav Ta&idevouy 51 droua (0 0dnyog kal
50 emiBdreg). Av 10 BApog kd&Be atduou Kuuaivetal
peta&u 60 kg kat 100 kg, ol anookeugg kABe emBAd-
™ CuyiCouv amo 4 kg €wg kat 15 kg kal To TouAuav
€xel anoBapo 13,25 t, TOTE va eKTIUNOETE TO OUVOAI-
KO BApog Tou mouAuay. Eival duvardv 1o mouAuav
va dlacxioel pa yépupa enapxtakou dpouou TIou To
avwtaro emrpenopevo Bdpog diEAeuong eivarl 20 t;

m Na AUOETE TIG aVIOWOELG:

a) 11 -3x < 7x + 1 B)2x -9 >5x + 6 Y) 4(3x —5) > 3(4x + 5)
3—-4x  3x 6 —X 2x + 1 3 —2x 1 2 X+ 4
0) E _ﬁ>—2 €) 5 X< 3 crr)1—§(x+§)< 5
Na Bpeite TIC KovECQ AUCEIC TWV AVIOWOEWV:
7x—1 < 8 + 6x 4x + 3 <9 + 5x 2x+5<%+2
Q) B) Y) 1 1
3x-2>x-10 1-Xx<2Xx+7 X%+1>x+§
m Na Bpeite BeTikd akgpalo aplbuod x, wote L<ﬂ Kal u>ﬂ
e PAO APIBHO X, X+1 - 40 x+2~ 40
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Mépog A - KepdAalo 20

TENIKEX A2ZKHXEIX 2o0u KEOAAAIOY .

Av a # B, va AUoeTe TIG eEICWOELG:
Q) c+ap-xrpr-poa  prIi-XIP

a
8 a 3—1.

3y-2

>10 AImAavé oxnua Ta tpiywva ABIC
kKal BI'A eivat opBoywvia. Na Bpeite x+1

TIC TIMEG TV X, V. A
x B

@

To ywvopevo dUo BeTikwv dladoxIkwy akepaiwv aplBuwy, av dlaipebel ue To
dBpoloud Toug, divel mnAiko 7 kat uttdAotro 23. Na Bpeite Toug aplBuoug.

&

Na AUoeTe TIG €EIOWOELS, Yla TIG dIAPOoPEC TIUES Tou a # O.
X 2x 2 3a N 1 . 6x
VD3—a TXrad R- B) XX—ox @ X+ax x2-q?

Av ula Auon Tng e&lowone x? + (A=5)x + A = 0 eivat 0 aplBuog 1, va Bpeite Tnv AAAN Adon.

Aivetal To moAuwvupo P(x) = x® + 3x? — 13x — 15. Na Adcete v e&lowon P(x) = 0,
av elvatl yvwoto Tt To x — 3 elval mapdyovrag Tou moAuwvUpou P(x).

8 84

Na Bpeite dUo dladoxIkoUg akEpaloug aplBuoUg, TETOIOUG WOTE TO ABPOLoUA TWV
QVTIOTPOPWV TOUC AUENUEVO KATA TOV QVTIOTPO(O TOU YIVOUEVOU TOUG va eival (0o e 1.

Na Bpeite TIq dlaocTACEIC eVOC OIKOTIEDOU OXNUaTog opboywviou, av eival yvwoto
4Tl Ol MAEUPEC TOU dlaPEPOUV KATd 2 m Kal To euBaddv Tou olkomedou eival 399 m?,

c
Afvetat opBoyivio Tplywvo ABI (A = 90°) 3
Kal To UPog Tou AA. Av eival AA = X, a
BA = 2x + 9 ka1 'A = 3, va uttohoyioete S
TOV aPLBUO X. X
A B

Na ouykpivete Toug aplBuoug (1 + a)(1 + B) kat 1 + a + B.

a) Na anodeEete ot (@ -B)?> + B-Yy)2 + (Yy—a)2 = 2(a® + B + y?2—af - By — ya).
B) Av yla Toug mpayuatikoug apléuoug a, B, y loxdel a® + B2 + v? = af + By + va,
va anodelete dtia =B = .
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Mépog A - KepdAato 20

1
V(v + 2) _(v+1)(v+2)>v(v+1)

Na anodeitete ol yla KABe BeTIKO aKEPALO V.

Av q, B, Y elval Ta urKn Twv MAEUPWV TPLYWVOU, va arodelEete Ot
Q) o® + B2 > y?2—2aPB B) o® + B2 < y? + 2aB
Y) @ + B2+ v? < 2aB + 2By + 2ay

Na diatd&ete Toug BeTIKOUG aplBuoug a, B, y amd To UKPATEPO TIPOG TO MEYAAUTEPO,
av 1oxuel 2007a = 20083 = 2009y.

a

Av a > 4, va amodeiEete ot N e€lowon (a + 1)x*— (3a—-2)x + a + 1 = 0 €xel dvo
AUoELG AVIoEG.

Na uroAoyioete Toug Tipayuatikoug aplBuoug a, B, y Tou kavoriolouy T oxeon
a® + B2+ y?-2a-4B -6y + 14 = 0. (Alaywviouog E.M.E. 1995).

S

Na 1poodloploeTe TNV eAdXIOTN Tiur) TNG apdotaonc A = a? — 10aB + 273 -8B + 8.
lMa Toleg TIHES Twv @, B N napdotaon A yivetal eAdxiot); (Ataywviopog E.M.E. 2001).

&O:genvnmq: , x—19 x—17 x-15 x-13 _,
a Adoete v e§0won a7~ + 3053 T poos T sy ¢
- O pabnmg:

Kuple, autn n eElowon oute pgxpl to 2020 de Advertal.

Eoeiq umopelte va mn AUOETE;

Y1iés - . . Xx—-19  x-2020+ 2001 _ x-2020 1 A
Tédel&n: MMaparnpriote ot 2001 2001 = 2007 , KTA

m Na AUCETE TO OTAUPOAEED

o OPIZONTIA
(1) ® 0 1. Evainetowonax® +px+y=0uea#0.
(1] || L[] ] 2. OpiCetal eTa&U TIPAYUATIKWY APIBPWV.
| @ - | || 3. He&lowon aut enaAnBedetal yia KABE Tiun
| L LT L L] vou ayvdorou,
1 e T T 771 [ 4. O apBPoC 2 eival ... e e&lowong
— — x2-5x 4+ 6 =0.
] o (el 1] = 5. Eival n Adon tng e&lowong (x — 1) = 0.
] 6. H emiAuon ulag e&lowong 2ou Babuou yive-
0 | | [ | | | ] TALKAL PE wooiiiiieeeeeiie TETPAYWVOU.
N 7. H e&lowon autr) meplExet KAdoua pe dyvwoto
| HEEEEN OTOV TIAPOVOHAOTT).
KAGETA
1. To mpdonuoé e kabopilel To TAB0C Twv AUcewv ulag eElcwong 2ou Babuod.
2. Hefowonax +Bx +y=0,a# 0peR2—4ay > 0 EXEL .covvrrvrrennnn. AUoELG.
3. IdétnTa nou loxUel kal ot JIATa&n MPEAYUATIKWY APIBUWV.
4. HeElowonax + B=0pead # 0 EXEL coovvvrreeinrnnnn, AUon.
5. Aéyetal kal pica piag eEfowong.
6. Eivain e&lowon Ox = 7.
119
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Mépog A - KepdAato 20

EMANAAHWH — ANAKEOQAAAIQIH 2ou KEODAAAIOY

/. EZ/ZQZEIZ [TPATOY BAOMOY — [TPOBAHMATA

e Hyevikn Hop®n pag eElowong mpwtou Babuou ye évav Ayvwoto eivatax + B=0pea # 0, . 3x + 78 = 0
e AUon 1 plCa pag eElowong elvatl n Tir) Tou ayvaotou Tou TNy enaAnBelel. .x. 0 apBudg x= —6 sival Auon

g eElowong 3x # 78 = 0, apou 3 - (-6) + 718 = 0.
e Heklowonax+ B =0

Juunepdopara and Tn AUon g e€lowongax + B =0 Mapadeiyyata
a#0 é)(SlLlOVGélKﬁ)\UOr]TI’]VX:—% 4X*3=0/74x=—3l7x=—§
3 B+#0 dev €xel Alon (aduvatn) Ox = 2 (advvarn)
a=0 =0 €xel Aion kdBe aplBud (tautdtnra) Ox = 0 (wavrotnta)

2. EZIZQZEIZ AEYTEPOY BAOMOY — [IPOBAHMATA

e H yeviki pop®n Hiac eEiowong deutépou Babuou e vav ayvwato sival ax? + Bx +y = 0 ye a # 0,
X 2x?=56x+3=0 pea=2, 6=-5 kar y=3
e Heflowonx? =a

Juunepdopara and tn Alon g e&lowong X2 = a Mapadelypata
a>0 |éxeldlo Aioeig Tic x = Va kat x = -Va X¥=2dpax=V2 n x=-V2
a <0 | Oevéxel Aion (aduvarn) X? = —4 (advvarn)
a=0 |éxeulaAlonmx =0 BimAn) X2 =0 dpa x = 0 (Gindn Avon)

e Heflowonax? +Bx+y=0pea #0
Zuunepdopata and T AUon g e€lowong ax? + Bx + y =0 pe a # 0
o >
& B . . . -B+VA -B-VA
< = =S

§ ; A>0 €xel OUo dvioeg AUaoelg, TIG X 5a Kar X 5a
g B
g Il |A=0 | €xel piadwmAy Adon, T x = - 50
< a

A <0 | devéxel AUon (aduvartn)

e [lapayovroroinon TplwvUuou:
Av p,, p, elval ol pileq TG eElowong ax? + Bx + y =0 e a # 0, TOTE ax® + BX + v = a(X — p;) (X — P,)

3. KNAZMATIKES EZIZZEIE

e K\aouatiky| e&lowaon ovopdletal 1 eElowon mou mepIExel £va TOUAAXIOTOV KAAOUA e dyVwoTo OTOV TIAPOVOUAOTH.
® 'Evag aplBuog mou undevilel KAMolov MapovouacTh Jlag KAACUATIKAG e&lowang dev uropel va elival Adon (1 pica) mg.

4. ANIZOTHTES — ANIZQZEIZ [TIPQTOY BAOMOY ME ENAN ATNQSTO

Oplopog datagng: Ava-B >0, téte a>f

I516TNTEq ™G SIATAENG [ @ Ava >pB, T6TE a+y>B+y Kal

Mapatnproelq:
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Ava-B <0, ote a<?§f
Ava-B =0, tote a=9R

a >

. a B

e Ava > kat y >0, tote ay > By Kal v >7
o B

Y Y

e Ava> B kal y <0, tdte ay < By Kal

Ava>B kat y >0, 6te a+y >R+
Ava > B kal B>y, t6te a >y (MetaBatkr 1Bétnra)
Ava>B>0 ka y>d>0, 16t ay > Bd

e [a kd&Be mpayuatikd aptbud a toxiel a® = 0.
® Ay yla Toug TTpaypatikoug aptbuouc a, B loxlel a® + B2 = 0, Téte a = B = 0.
® ey emurpéneral va agatpoUpe 1 va dlaipolue aviodtnteg Katd PéAD.
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ZYETHMATA
[PAMMIKON EFIZAZEQN

3.1 H evwoia tns ypoupikns
eElowons

3.2 H éwvoia tov ypaupikou
ouaTpatos Kal n
ypopikn enifvati tou
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YPOUHIKOU OUOTAUATOS
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3.4 H évvoia Tng ypappikiig e&icwang

v MaBaivw © ovoudletar ypappikn e&iowon pe 6vo
ayveaTous Kal nws naplotaveral ypapika.

APATHPIOTHTA

Av ot1o JIMAAoL0 evdg aplBuou x pooBEooupe Evav aplBud vy, Bpiokouue dBpotoua 6.

a) Na Bpeite mola ox€on ouvdgel Toug aplBuoug X Kat y.

B) MMowa anod ta Ceuyn (-1, 8), (0, 6), (-2, 7), (2, 2) (3, 0), (3, 5) emaAnBelouv TNV
TPONYOUUEVN OXEON;

y) 2’ éva ovotnua a&dvwv va mapaotnoeTe Ue onueia éoa amnod ta nponyouueva Celyn
enaAnBevouv Tn ox€on. Me Tn Borbela evdg xdpaka va eEeTdoeTte av OAa autd Ta
onueia Bplokovtal mavw oe ula eubeia €.

0) lMdavw otnv eubeia € va mdpete €va omolodnmote onueio M kal va eEeTAoETE av Ol
OUVTETAYMEVEG TOU eMAANBeUouV TN OXE.

-

H etlowon ax + By =y
Ynidpyxouv npoBArjuata mou 1 emniAuon toug odnyel oe eElcwon pe dUo ayvwoTtoug X, Y
Kal n oroia efval Tng popeng ax + By = .

Ma napddetyua, n eElowon 2x + ¥ = 6 elval NG HOPPrG UG, Hea = 2, B = T Kaly = 6.
Mapampoupe Ot yla x = 1 kat y = 4 n eglowon 2x + y = 6 enaAnbeletal, apou
2-1+4=6eviylax =3kaly =5 dev enaAnBeletal, apol 2 - 3 + 5 =11 # 6.

To Celyog Twv aplBuwy (1, 4) Tou enaAnBelel v e€lowon 2x + y = 6, Aéue Ot elival pia
AUon nG.

AUon uiag e&lowong ax + By = y ovopdletal kdBe (elyog aplOuwy (X, y) TTou TNV
€MaAnBeUeL.

H eElowon duwg 2x + y = 6 dev €xel AUon udvo To Ceuyog (1, 4), al\d €xel dnelpeg AUCELG,.
Modyuartt, yia oroladnmoTte TP TOU X UMOPOUUE VA TIPOCdI0oPI0oUE TNV AVTIOTOLXN TIUN
ToU Yy, ote To Ceuyog (X, y) va elival AUon g Kal €101 va oxnuatiooupe vav mivaka TIIWV.

Ma x=-1 ¢gxoupe 2-(-1) +y =6, ondre y = 8.
Ma x=0 ¢€éxouue 2-0+y =26, omnde y=86. < IE
+24+y=6, omndre y=2 8

MNa x=2 €&xouue
Ma x=3 ¢€xouge 2:3+y=6, omdte y=0 KTIA

NN
oW

;| O

—~ NN N

Apa ta Ceuyn (-1, 8), (0, 6), (2, 2), (3, 0), ... elvat AUoelc ™G eElowong 2x +y = 6.
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3.1 H évwvola Tng ypauuikig e&lowong

Av 0’ éva oUomua aEdvwy TIpoodlopicoupe Ta onuela
\0(7_1_,_@_) _____ i TIOU KABEVA €XEl CUVTETAYMEVEG Ul AUoN TNG eElowong
2x +y = 6, napampoupe Ot autd Bpiokovral oe ula
eubela e.
AVTIOTPOPWS, av TIAPOUUE €va OTIOIOdNTIOTE ONuElo
(0, 6) ™G eubelaq €, m.x. 10 M(4, —2), mapatmpoupe OTt Ol OUV-
TETAYUEVES TOU emaAnBelouy v e&lowon 2x + y = 6,
apou 2 - 4 + (-2) = 6. Apa kdbe onuelo TNG eubelag

©
2 € €xel OuvreTayuéveg (x, y) Tou elvar Adon g
it} napandvw eEowong.
B >TnVv nepimtwon autr Aéue otL n eflowon 2x +y = 6

naplotdvel v eubela € kat oupPoAiletal €: 2X +y = 6.

e Av €va onueio avrkel og pua eubeia, ToTe oL Ou-
VTETAYMEVEG TOU eMtaAnBelouv TNV e€lowon g
eubeiag.

® Avolouvtetayuéveg evog onpeiou enaAnbelouv
v e&iowon pag eubeiag, TOTE TO ONuUE(o avrkel
otnv eubeia autn.

EIQIKES MEPITTWOELS

H eEiowon y = k.

Av Bewpriooupe tnv e&fowon Ox + 2y = 6, TIoU
elval TNg popene ax + By = y ue a = 0, 1d1e
propoupe va dlanotwooupe OTL yia oroladr)-
TOTE TIUN TOU X €Xoupe y = 3.

MNa napddetypa, ta leuyn (-1, 3), (1, 3),
(8, 3), K.T.A. elvat Adoelg mg.

Emnopévwg, n e€lowon 0x + 2y = 6 maplotdvel pia
eubela € g onoiag 6Aa ta onueia €xouv TNV
(Ola TeTayuévn y = 3 Kal TETPNPEVN OTIOLOVOT)-
note aploud. Apa n e eival pia eubela mapdAANAn otov d&ova x’'x Tou Téuvel Tov d&ova
y'y oto onuelo (0, 3). Ztnv nepimtwon auth Aéue OTL 1 eubela € €xel eElowon y = 3.

H e&lowon y = k pe k # 0 mapiotdvel pia eubeia mou eivat tapdAAnAn otov dova x’'x
kat Téuvel Tov dkova y'y oto onueio (0, k), evw n e€lowon y = 0 nmaptotdvel Tov
d&ova x'x

-1,3) 3 (1, 3) 8, 3)
ey=3

»
>

A 3 X
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Mépog A - KepdAato 3o

H e&lowon x = k

yA
gl x=2
3 (2,3)
1 2, 1)
0 i 2 X
-2 (2,-2)

Av Bewpriooupe v e§lowon 3x # Oy = 6, TIou e{val TNG HOPPNG
ax + By = y pe B = 0, téte unopoupe va dAroTWOooUUE OTL
Yl OTIOLAdNTIOTE TIUH TOU Y €XOUME X = 2.

Ma napddelyua, tTa Cevyn (2, -2), (2, 1), (2, 3), K.T.A. eival
AUoElG TNC.

Emouévwg, n e&lowon 3x + 0y = 6 maptotdvel pia eubeia e
™G onolag éAa ta onuela €xouv TV (Bla TETPUNPEVN X = 2 Kal
TETAYUEVN omnolovdnmote aplBud. Apa n € sival pia eubeia
MapdANAn otov d€ova y'y mou Téuvel Tov dfova x'x OTo
onueio (2, 0).

>Tnv mepimtwon autr] Aéue OTL n eubela & €xel e&lowon
X = 2.

H e&lowon x = k pe k # 0 naplotdvel pia eubeia mou eivat mapdAAnAn otov d&ova y'y
Kal Téuvel Tov dgova x’'x oto onueio (k, 0), evw n e&lowon x = 0 naplotdvel Tov

dEova y'y

HeEiowonax + By =ypea=p =0

e He&lowon Ox + Oy = 7 dev maplotdvel eubela, apou kaveva Ceuyog aplBuwy (x, y) dev
elval Auon e (aduvatn e&lowon).

® H eflowon Ox + Oy = 0 enaAnBeletal ylia kdbe (elyoq
apleuwv (x, y). Na napddetypa, ta ceuyn (-1, 0), (0, 1),
(2, 1), (2, 2), K.T.A. elvat Adoelg Tng (adplotn eElowan).
Ta onuela ouwg, Tou Ol ouvIeTayuéveg Toucg elval
AUoelc tng e&lowong de PBpiokovtal oty dla eubeia.
Apa n eElowon 0x + Oy = 0 dev naplotdvel eubelq, (-1,0) |(0,0
oTwe Paiverat oto dImAavo oxNua.

y A
+(2, 2)

©, 1) *2 1)

Xy

o(1,-1)

E€lowoelg, dnwg ot 2x + y = 6, 0x + 2y = 6, 3x + Oy = 6, 0x + Oy = 7, Ox + Oy = 0,
ovopdlovtal YPAUUIKEG €Elowaoelg ue dUo ayvwortoug X, y. Onwg diamiotwoaue ota
nponyouueva napadelypara Hévo ol TPEIC MPWTES TIAaPLIoTAvouY eubela. 2TIQ eEl0WOEIQ
AUTEQ €vac TOUAAXIOTOV amd TOUG OUVTEAEOTEG TwV X,y elval SlaPoPETIKOG amd TO UNdEV.

Mpauukn e&locwaon pe ayvwaoToug X, y ovopdaletal kAbe e&lcwon TNG LOPPNG
ax + By = y kaitnaplotdvel eubeia étav a#0 13 B # 0.
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3.1 H éwvola Tng Ypauuikig e&locwong

NAPAAEITMATA - EOAPMOTE2

a) Na oxedlaotel n eubeia € : 2x — 3y = 12.
B) 'Eva onueio M €xel TeTayuévn —2. MNola mpénel va eivatl n TETUNPEVN TOU, WOTE
TO onuelo v’ avrkel otnv eubela €;

Nvon
a) Na va oxedldooupe Vv eubela vt (@
e : 2x — 3y = 12 apkel va npoodlopicoupe 6._@*/%
duUo onuela . : 5 B6 O >
Max =0 €xouue -3y =12, ondtey =—4.
May =0 €xoupe 2x = 12, ondte x = 6. -2 3,-2)
Apan eEiowon 2x — 3y = 12 naplotdvel eubeia
g Tou Slgpxetal and ta onuela A0, —4) kar A0 4

B(6, 0).

B) To onueio M avrikel otnv eubela €, av ol CUVTETAYPEVES TOU eMAAnBelouV TNV
e&lowon ™g. Apou To onuelio M €xel TeTayuévny = —2 yla TNV TETUNPEVN TOU X
npénetvaloxlel2x —3(-2) =12 1 2x+6 =12 11 2x=6 1 x = 3.

Apa n TeTUNuévn Tou M eival x = 3.

Avneubelae: ax—y = 1 di€pxeral ano to onueio A(2, 5), Téte va npoadioploTel
N TIUA TOU a Kal 0T ouvéxela va Bpedoulv Ta Kolvd onueia tng € e Toug AEoveg.
Nvon
H eubela e : ax —y = 1 digpxetal amnd 1o onueio A2, 5), oTidTe Ol CUVTETAYUEVEQ
Tou onueiou A enaAnBevouv v eElowon ax —y = 1. Apa éxoupe 2a -5 =1 1N
20 =6 1N a = 3. Enouévwa n eubela € €xel e€lowon 3x —y = 1,
NMax=0¢&xoupe3-0-y=11M -y=11n y=-1,0nkadn n eubela € TEuvel TOV
d&ova y'y oto onueio (0, -1).
NMay =0€xouue3x—-0=11 3x=11n x= % dnAadn n eubeia € TEUvEL TOV

1
d&ova x'x oto onueio (g, O).

H nepipetpog Tou dimAavou oxrpatog eivat 40 m.

a) Na Bpebel n ox€on nou ouvdéel Ta X, Y.

B) Av n eAdxiotn TN Tou y eivat 10 m, nota eivat n
MEYLOTN TN TOU X;

Nvon x X

a) H meplpetpog tou oxnuarog eivat 5x + y + 3x + y, dpa 1oxUel

5 +y+3x+y=401 8 +2y =40 1 4x +y =20 (1).

B) Av n eAdxiotn Tiun tou y eivat 10 m, téte n uetaBAn™) y naipvel Tinég and 10 kat
ndvw, dnAadn oxuel y = 10. And v wootra (1) €xoupe y = 20 — 4x, onote
nmpenet20-4x =101 -4x=10-20 1} -4x=-10 1| x = 2,5. Apa n PeTtaBAn
x alpvel Tipeg and 2,5 kal KATw, omdTe N PEYIOTN TIUr g elval 2,5 m.
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Mépog A - KepdAato 3o

EPOTHIEIZ KATANOHXHX

n Mowa amé ta Ceuyn (3, 2), (1, 5), (O, 6), (-3, 10), (-2, 8) elval Auoelg TG e&lowong
4x + 3y = 18;

Na xapaktnpei(oete TIC MAPAKATW TIPOTACELG WE (2), av elval owoTtég iy he (A), av
elvar AavBaopuévec.

a) To onueio (3, —2) avrkel oV eubela e : 3x -y = 7. [:]
B) Heubeila e : 5x + y = =10 t€uvel Tov d&ova x'x oto onueio (-2, 0). D
Y) HeuBela € : 2x + 5y = 0 di€pxetal anod v apxn Twv a&ovwy. [:]
d) H eubela e : 3x + y = 6 téuvel Tov dEova y'y oro onueio (0, 3). D

Na ocupmnmAnpwoeTe Tov Tiivaka avtiotolxiCovrag oe kdBe eubela € Twv MapakdTw
oxnudtwyv pia amnd e eElowoelg:

1.y =1 2. x = -1 3.y =x 4. x =1

yA . yA : yA c yA

1 1 1 £ 1b

Y ] X 0. 1 X 0 1 o 0 e
(oxnua a) (oxnua p) (oxnuay) (oxnAua o)

| a | |y ]3|

O1 euBeleq d4, O, dixoToPOUV TIG YWwVieg Twv agovwy. Na emAEEETe T owoTr andvinon.
yﬂ yﬂ

5, 5,

i) He&lowon g o, elvat:  a) x
X

1 By =1 Y)Yy =X O) y = X
i) He&lowon g o, elvat: ) y

= -1 By =-1 Y)Yy =X d)

Na emAEEeTE TN OWOTY AnAvINoN.
i) H euBeia nou digpxetal and 1o onueio (4, —3) kat eival mapdAnAn otov dgova x’'x
€xel eElowon:
aAy=4 B)x=4 y)x=-3 o)y =-3 €) 4x-3y =0
i) H euBela nou digpxetal anod 1o onueio (4, —2) kat eival TapdAAnAn otov déovay'y
€xel eElowon:
aQy=4 B)x=4 y)x=-=2 d)y=-2 €) 4x-2y =0
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3.1 H évwvola Tng ypauuikig e&lowong

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n Na oxedidoete oto (o cuotua a&dvwy TIG eubeleq:
Q) e, :2x—-y =2 B) e,:—4x + 2y = 10 Y) € : 10x — 5y = 20
TI mapatnpelte;

Alvetain eubela e : 6x + 2y = 8 — 2A.
a) Na Bpelte Tov apiBud A, wote 1 eubela € va digpxetal arnd Vv apxrn TwV aEovawv.
B) MNa A = 4 va oxedldoete TNV eubeia e.

Av n euBeia € : 4x + 3y = 12 t€uvel Toug d&oveg x'x Kat y'y ota onueia A kat B
QVTIOTOIXWG, TOTE:
a) Na nmpoodloploeTe TIC CUVTETAYUEVES TWV onueiwv A kal B.
B) Na umoAoyioete 10 guBaddv Tou Tprywvou OAB, drou O n apxr Twv agdvwv.

a) 210 (010 ouotnua a&dvwyv va oxedldoete TIG eubeleg €, : 2x = -4, &, : 3y = 6
Kal va MPOOOIOPIOETE TIG CUVTETAYUEVEG TOU KOWVOU TOUG onpelou.
B) Mowa amd Tiq mapakdtw eubeleg diEpxeTal amnd To MEONYOUUEVO ONuE(o;
G, :2X—-y =6, G:3x+y=10 «Kal G :-5x+ 3y =16

a) 210 (010 ovotnua a&dvwy va oxedldoeTe TIC eubeieq pe eElOWOELG:
X = -1, X =5, y =-2 Kal y=3
B) Na umoAoyioete 10 euBaddv Tou TeTPANAeUPOU TIOU oxXNuaticeTal.

a Na Bpeite Vv Tiury Tou A, wote n e&lowon (A—2)x +(A— 1)y = 6 va naplotavel
euBela mou eiva:
a) MapdAANAn otov dEova x’'x B) TTapAdAANAn otov dEovay'y.
Na oxedidoete TV avriotolxn eubeia oe kABe mepimTwon.

Kdrmolog repmdmoe and To onpeio A oto
onueio B pe taxdmra 4 km/h kat petd
KOAUUTINOE pe Taxutnta 2 km/h péxpl
va @tdoel oto onueio . Av 0 OUVOAIKOQ
XPOVOC TIOU ECOAAPNOE UEXPL VA PTAOEL
oto onueio I" eival pa wpa, ToTe:

a) Na Bpelte ™ ypaupikr) eElowon ue v B X A
oroia ouvdEovTal Ol ArOoTACELC X, Y.
B) Av mepnidtnoe 3 km, TIO00 XPOVO KOAUUTINGE;

s

a >’ éva Eevwva urntdpxouv x dikAva kat y TpikAiva dwudTia. Av o Eevavag €xel OUVONKA
25 kpefdria, TéTe va BPelTe TN YPApUIKY eEowaon mou ouvdgel Ta X, y. Na xapd&ete oe
TETPAYWVIOUEVO XAPT( TNV avtioTolxn eubeia Kat and To oxXrKa va darmoTwoeTe ooa
dikAva kat Ttooa TpikAlva dwudtia eival duvatdv va €xel o Eevwvag.
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3.2 H évvoia Tou ypappikoU CUOTHHATOG Kal N YPaQIKN emiAuat) Tou

v Mabaivw t Aéyerar ypappiko avatnua kar nws enidvetar
ypapika.

APAXTHPIOTHTA

1. e TeTpaywVIOEVO XaETi va XapdEete £va olyotnua a&ovwy Kat va oxedIAoETE TIG
eubeleq ¢,:x+y=5 Kal &:2x +y = 8.

2. Na Bpefte 10 CeUyog TWV CUVIETAYUEVWY TOU ONUEIOU TOUNG TOUG Kal va eEETAOETE
av elval Auon kal Twv dUo eEl0WOEWV.

(. J

Av €xoupe U0 YPAUUIKES €ELOWOEIG e dUO ayvwaoToug X, Y,

nx. X*y=56ka 2x+y=8
Kal avadnroupe To Celyog Twv aplBuwyv (x, y) Tou eival Tautdxpova Auon kat Twv dUo
e€lowoewy, TOTE AEUe OTL EXOUUE VA ETIIAUCOUUE €va YPAUUIKO oUOTN A dUO eELl0WTEWV
pe OUO ayvwoToug X Kal y.
Mapatnpoupue Otl To CeUyog Twv aplbuwy (3, 2) emaAnBeuel kal TI§ dUo eEI0WOEIC TOU
X+y=25 3+2=5
2X +y=8" 2-3+2=8
>V nepmtwon autr) Aéue 6Tt To Ceuyog (3, 2) eival AUom Tou CUCTAUATOC.

AUO™M YpauuikoU ouoTtruatog dUo eElowaewy Ue dUO ayvwaoToug X kat y ovoudletal
k&Be Ceuyogq (X, y) Tou emaAnBevel TIG €ELOWOELG TOU.

YOQUUIKOU CUCTAUATOG { agpou {

MG OUWG PIOPOUUE va eMIAUOOUPE €va YPAPUIKO ouotnua dUo eEloWoewv ue OUO
QAYVWOToUG X, y; AnAadn Twe unopoupe va Tipoodlopicoupe Celyog (X, y) TIou va eival
AUon Tou;

‘Eva ypauuiké ovotnua duo eElomwoewv pe dUO ayvwoToug X, Y erAUeTal Yoapik& aAAd
Kal aAyeBpikad.
[pa@Ikn| enAUON YPAUUIKOU OUCTHMATOG UE BUO ayVWOTOUC

20oTnua ue povadikr Auon
X+y=25

Ma ) YPa®lkn emnfAuon evog YPAUUIKOU OUCTHUATOC TT.X. TOU { ) g
X +y =

epyaldéuaote we e&ng:
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3.2 H évvola Tou ypauuikoU CUCTHUATOG KAl N YPAPIKY emiAucTr| Tou

>xedldloupe ot1o (Ol0 ovomua a&dvwv TIQ Ay
eubeleg e, : x+y=5 Kal IR

€ :2X +y =8, "ﬁ}
ol ortofeg dnwg TaparnEouue oTo dMAavéd oxrua S .
Téuvovtal oto onueio A. Tlpoodiopilouue TIQ “’g
ouvtetaypéveg (3, 2) Tou KowvoU onueiou A Twv 5—\\
EUBELV aUTWV. i

2 AB2

Emedry to onueio A(3, 2) avnkel kat otig duo
eubeleg, ol ouvteTayuéveg TOU X = 3 KAl y = 2 |
enaAnBevouv Kal TIg dUo eElOWOEIG TOU OUOTY- 0 3 4\5\ X
huarog, dpa 1o Ceuyog (3, 2) elval Auon Tou
ouomuarog. Ot eubBeleq duwg €4, €, dev EXOUV
AAAO KolvO onpelo, omdTe Kal To oUoTnua dev €xel
AAAN AUon. Autdé onuaivel 6t To Ceuyog (3, 2) elval
N Hovadikny AUon TOU CUCTHUATOC.

Aduvato ocuotnua

la va emnAUcoupe To oUoTnua
{ 2x -3y =6
4x — By = 24
oxedldloupe TIq eubeleq

€, :2x—3y = 6 Kal s
g, 1 4x — by = 24, 6_2/
ol orofeg Onwg maparnEoupe oTo dMAavo oxnua o7
elval mapdA\nAeg. Autd onuaivel ott dev €xouv 2
Kowvo onpelo, omdte To oUotnua dev €xel Auon.
>V mneplmtwon autr) Aéue OTL TO ouotnua
elvalr aduvaro.

AdploTto cuotnua yA
Ma va emAucoupe To ouotnua
3X-y =6
{ ox -2y = 12 .

oxedldloupe TIq eubeleq 8 X

g, :3x—y =06 Kl

g, 6x—-2y =12,
oL oroleg, ONwg MaparnEoue oTo dMAQvo oxXNua,
ouunintouv (tautiCovral). Apa €xouv OAa Ta
ONMEla TOUg KOolvA Kal EMOUEVWG TO oUOTNUA EXEL -6
arntelpeg AUoeLg. 2NV Teplmtwon autn Aéue GTL To /
ovotnua eivat adploTo.
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Mépog A - KepdAato 3o

NAPAAEITMATA - EOAPMOTE2

2x + 3y = 14
x-2y =0
B) Na Bpebei To gUPAdOV TOU TPLYWVOU TIOU OXNUaTiCouv oL eubeieg €, : 2x + 3y = 14,
€, : X —2y = 0 kat 0 d&ovag x'x.
Nvon y4
a) [a va oxedldooupue TNV eubeia
g : 2x + 3y = 14 npoodlopi- i S It
Coupe dUo onuela mg.
Max=1¢&éyxouue 2 + 3y = 14

a) Na emAuBel ypagikd To ouotnua (2): {

N 3y = 12, ondte y = 4. 2

Max=7¢éxoupe2-7 + 3y = 14

1 3y =0, ondre y = 0. 1 / 21

Apa 1 eubeia g, digpxetal amnod

Ta onueia A(1, 4) kat B(7, 0). 1 2 A4, 0) B(Z, 00~ x

a va oxedldooupe v eubeia

g, : x — 2y = 0 npoadlopifouue dUo onuela TNG.

Max =0 éxouue —2y = 0, orndte y = 0.

NMax =2 éxouue 2-2y =0 1N -2y = -2, ondtey = 1.

Apa n eubela g, digpxetal amnod ta onueia O(0, 0) kat (2, 1).

Mapatnpoupe 6Tl ol eubeleqg g4, €, Exouv €va PUoVo Kolvo onueio to M(4, 2), ondte
To odotnua (2) €xel pia Addon v (x, y) = (4, 2).

B) To tplywvo Tou oxnuatiCouv ot eubeleqg €, €, kat o dEovag x’'x eivat to OMB, T0
otoio €xel Baon OB = 7 kal ugog MA = 2.

Apa to epBaddv Tou eival E = 772 = 7 TETPAYWVIKEC HUOVADEQ.

Na oxedldoete TIG eubeleq: €, :x-y =0, & :x+y=0, & :-x+y=-38.

Mdéoeg AUoelg €xel kaBeva amod Ta MAPAKATW CUCTNUATA:
x-y=20 x-y =0

(21):{x+y=0 (ZZ):{—x+y=—3

Nvon
Na va oxedldooupe TNV eubeia g, : x —y = 0 mpoodlopiouue dUO onueia TC.
Na x = 0éxouney = O katyiax = 1 €xoupe y = 1. Apa n eubela g, digpxetal anod
ta onuela O(0, 0) kat A(1, 1).
a va oxedldooupe TNV eubeia €, : x + y = 0 mpoodlopiCoupe dUO onueia TNC.
Na x = 0 éxoupe y = 0 kat yla x = =1 €xoupe y = 1. Apa n eubela &, digpxetal
and ta onuela O(0, 0) kat B(-1, 1).
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3.2 H évvola Tou ypauuikoU CUCTHHATOG KAl N YPAPLKY emiAucT| Tou

>xedldloupe Kal TNV eubeia g5 1 —x + y = =3. y A
MNa x = 0 éxouue y = -3 kar ylay =0 Ix S
gxoupe x = 3. Apa n eubela g; diE€pxeTal e ¥
and ta onuela (0, =3) kat A(3, 0). S
B, DY)
N B0 %

To ovotnua (Z,) éxel upovadikr Auon Tnv
(0, 0), apou ol eubeieg €, Kal &, TEUvoOvTAl
oto onueio O(0, 0), evid To ouotnua (,)
elvalr aduvaro, apou ol eubeleq €, kal g, elval / 10,9
napdAAnAec.

EPOTHIEIZ KATANOHXHX

Na emAéEeTe TN owoTr) andvinon.

, X-y=235 . , [ ,
To olomua { ox +y - 1 €xel wg AUOoN TIG OUVTETAYUEVEG TOU Onelou:
a) A(-3, 2) B) B(1, -1) Y) (1, -4) d) A(2, -3)

Av ol eElowoelg evog YpauUikoU oUCTAUATOG TTapLloTAvovTal Je TIG eubeleg e, Kal
€, VA OUUTTANPWOETE TOV Tapakdtw Tiivaka avtiotolxiCovtag oe kdbe Celyogq
eubelwyv ™G oTANG A, TO OWOTO oupmnépacua and Tn omAn B.

a. O eubeieq €, €, TEUvVOVTAL. 1.To olotnua eivalr aéploto.
B. Ot eubeieq €, €, elval TapdMnAeg. 2. To cUotnua €xel pia udévo Adon.
Y. Ol euBeieqg €, €, ouptimTOUV. 3.To ouotnua eivar aduvaro.

(a ||y

Me T BoriBela Tou dimAavoy ox1uaTtog va
Bpelte TN AUon oe kabéva and Ta MaPaAKATW R
OouUoTAMATA. ok
of KW =0 o yax-3y =0 S
{—2x+y=4 {2x+3y—12 SRR
1 N
y=20 x=0
v{ T o g
2x + 3y =12 2x -3y =0
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Mépog A - KepdAato 3o

MPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Na AUoeTe Ypa@Ikd Ta CUCTAUATA:

X =3 y =3 Xx+y=0
a){x+2y=7 B){—2x+y=1 Y){x—y:O
x-y=2 3x + 6y =9 2x—-y =10
5){Xy 8){)( i m){xy
x-y=0 2X +4y =6 4x =2y =1

Na npoodlopioeTe ypaplkd TO ANB0G Twv AUcewv og Kabéva amd Ta Mapakdtw

ouotnuara:
c1){x+2yf5 B){x—?;yz_Z ){x+y=_2
X+ 2y =1 2X — by = 4 X+ 3y =6
210 dmAavo oxnua @aivetal to Oldypauua i /lsjec“ A

Taxumrag — xpdvou dUo auTokivATwy A Kal B. B
Na Bpelte: 20
a) Tnv apxIKr) Taxytnta kABe AUTOKIVITOU. 15
B) >e Mooo XPAVo UETA TNV eKKivnor Toug Ta 10

duUo autokivnta Ba €xouv v {dla Taxummrta

Kal Ttola Ba eivat autn;

‘Evag ¢@AabAog yla va mapakoAoubroel y
TOUG AyWVEG MIaG opddag €xel TIG eENG 500
dUVATOTNTEG:

— Na mAnpdvel 20 € yia kabe aycova oy 240
TTaPAKOAOUBEL.
— Na nAnpwoel 60 € wg apxIKr) cuvdopo- 180
Ur Katl yla kdbe aywva mou mapakoAou-
Bel va mAnpwvel 10 €. 120
— Na nAnpwoel 300 € kat va mapakoAou-
Bel boouqg aywveg emBupel. 60
H ox€on 1ou ouvdEel To TANB60C Twv ayw-
vV Tou Ba mapakoAoubrjoel o pihabAog |
HE TO XPNHATIKO TI00S TIOU Ba MANPWOEL 08 0f 3 6 9 121518212427 «x

KABe mepimTwon naplotdveral e onuela plag amno Tig eubeleg €4, €,, €;.

a) Na avtiotolxioete kdBe meplmtwon oe pia amno T Tpelg eubeleq.

B) Mdéooug aywveg TPENel va TtapakoAoubroel €évag pihabAog, OTe Ta Xpruata
mou Ba mMAnpwoel va eival Ta dla otn dedtepn kal Tpitn mepimtwon;

Y) Av o @iAaBAog mapakoAoubnoe TeAikd 12 aywveg, Tola mep{mTtwon nTav n o
OUH(EPOUOQ;

d) Av nmapakoAouBnaoe uovo 15 aywveg Kat dev elxe eMIAEEEL TNV TILIO OUPPEPOUOA
nep(mTwon, méoa eupw (NUIWONKE;

g) MMdte elval Mo cuppEpouca KABe meplmTwon yia tov eiAabAo, edv autdg yvw-
piCel ek TWV MPOTEPWV MOOOUG AyWVeS Ba MAPAKOAOUBT e,
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3.3 AlyeBpikn emiluon ypappikol ouoTHpaToq

v Mabaivw va fuvw éva ypauuiko ovatnua 8vo e£iowoewy
pe 0vo ayvworous pe th pebooo:
a) tns avtikatdotaons — B) twv avibétwy ouveedeotuv
v Mabaivw va fuvw npobiruata pe tn Bonbeia ovatnudruwy.

APAXTHPIOTHTA

Katd mn didpkela evog modoodalplkol mpwTtabAnuatog, ard toug 30 aywveg mou
€0woe ula ouada nTmenke otoug 10, evwd 0TOUG UTIOAOITTOUG KEPDLOE 1] EPEPE IOOTIAA(Q.
Ma k&Be vikn Tng mpe 3 Babuoug, yia kabe oomaAia mrpe 1 BabBuod kat yia kdbe rrra
dev TiNpe Babuod. Av TeAIKd cuykevTpwoe 44 Babuoug, méoeg PopPES viknoe kal TTIO0eq
\écpspe loomaAia;

J

H ypagikn) emtiAuon evog ouotruatog dev odnyel mAvtote otov akplRn Poodloploud TNg
AUong Tou, agoU O OPIOUEVES TIEQITITWOEIC Ol OUVIETAYUEVES TOU KOlvoU Onuelou Twv
dUo eubelwyv Tou dev elval eUKOAO va TiPoodloploTouV.

H aAyeBpikry duwe emniAuon tou, onwe Ba doupe 0' autr) TV Mapdypago, pag divel ™
duvatdtnra va npoodlopifoupe Ue akpiBela ) AUon tou (av undpxel) oe onoladnmoTe
nepl{mTwon.

MNa va emAdooupe aAyeBplkd éva ouotnua, ermdlKouue va amaAe{poupe amd uia
e&lowon Tov €va amd Toug dUo ayvwoTtoug Kal va kataAn&oupe oe eElowaon e vav
ayvwoto. Avo and TIg uebddouc Ue TIG OToleq emTuyxAveTal autd eivatl ol eEna:

a) M€Bodoc T™Q avtikaTaoTaong

xty =20 . .
a va erAvooupe To oUoTnua { Y B pe ™ PEBODO TNG AVIIKATACTAONG
X+ 3y =44
epyaldéuaote we eEng:
e AUvoupe pia amd Tic eEloMOEIQ ToU Advoupe v egiowon x +y = 20 wgG 1pog
OUCTAUATOG WG TIPOG €vav AyvwaTo. X Kal €xoupe x = 20 -y

AvtikaBiotoupe T0 x pe 20 — y otnv

e AvrikaBiotouue otnv GAn e&lowon Ttou SE(GWON X + 3y = 44 Kal ExOULE:

OUOTIHATOG TOV AYVWOTO QUTOV [e TV (on (20 —y) + 3y = 44
napdotaor| Tou, ondte MPOKUTTTEL EE[0WON 20 + 2y = 44
He évav Gyvwaoto, TV orola Kat AUVOULE. 2y = 44 -20
—_ - 2y =24 dpa y = 12

® Tnv Tir Tou ayviotou Tou BErkape V| rg y = 12 ané v elowon x = 20 -y
avtikaBlotoupe otnv ponyoupevn e&lowon, | éxouue:
ondre Bpiokoupe kat Tov A0 &yvwoTo. x=20-12
- = X =28

e [poodiopiCoupe T AJor) Tou OUOTr']uaToq.J QP)C\‘ ﬂ;UOW 209 OUOT?HGT)OQ Sf\(/gl X1:2 )8 y=12,
- nAadr 1o Gelyog (x, y) = (8,
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Mépog A - KepdAato 3o

MNa enaAnBeuon, aviikabloTouue TIQ TIMES X = 8 Kal Yy = 12 OTIQ eEI0WOEIC TOU OUOTN)-

, . . . . ., [8+12=20
HAToC Kal dlariotwvoupue OTL To euyog (8, 12) elval Auon tou, apou { 843.10— a4
>Tnv (dla Adon Ba kataAryaue kat av AUvaue pia and Tig eEI0WOEIG TOU CUCTHUATOC WQ
mpog Y.

B) M€B0JOC TwV QVTIBETWY TUVTEAEOTWV

Av OTIG U0 eEIOWOEIC, Ol CUVTEAEOTEG evOC ayvwoTou elval avtiBetol aplBuol, Téte prmo-
poupe va AUOOUE TO OUCTNUA TILO YN YOoPa, aV TEOoOEoouue KATA UEAN TIQ EEIOWOELS TOU.

) , +2y=12 , , , ,
[a mapddetypa, oto ouotnua 5x-2y =4 Ol OUVTEAEOTEG TOU Yy elval avtiBetol aplBuol
Kal av pooBgooue TIC U0 eEI0WOEIC KATA PEAN, TOTE O AyVWOTOQ Y araAelpetal.
‘ETOL €X0UpE:

3Xx +5x =12 + 4 11 8x = 16, ondre X = 2.
Av QVTIKATAOTACOUE TNV TIUA TOU X o€ ula amnd TI¢ dUo eE0WOELS, TI.X. OTNV TIPWTN, TOTE
EXOUE!

3:24+2y =121 2y =61y =3

Apa n AUon Tou ouoTuatog eival x = 2,y = 3, dnAadn 1o (euyog (X, y) = (2, 3).
3+ 6y =1
2x+7y=8
oto orof{o dev uTtdpxouUV avTiBeTol OUVTEAECTER OTOV (D10 AyvWwoTo TOTE:

‘Ortav opwg €xoupe va AUOOUPE TO OUCTNUA {

® [loManAactdloupe ta pEAN kdbe e&lowong
he KATAANAO aplBuod, wote va euPavioTouV
avtiBetol ouvteAeoTég o' évav amnd Toug dUo
AYVWOTOUC TIPOKEIUEVOU Va TOV anaAeioupie

® [pooBEToue Katd UEAN TIQ dUo eEl0WOELC,
oToTe MPOKUTTTEL EE[OWON e Evav AyvwoTo
TNV orola Kat AUVOULE.

® AVTIKABIOTOUUE TNV TIUH TOU ayVWOTOU ToU
Bprkaue oe pia and tig duo eElowaEelg Tou
OUOTNUATOG, OTOTE BPIOKOUE TNV TIUN KAl TOU
AA\OU ayvwaoTou.

® [1poadlopiCoupe T AUON TOU CUCTYUATOC.

a va anaAeipoupe Tov AyvwoTo X,
noAManAaoctadoupe Ta PEAN NS MPWING
e&lowong ue 1o —2 Kal TG dedTePng e
TO 3, OMdTE £XOUE:!

3x+5y=1]|-(-2) , |-6x-10y =-2
{2x+7y:8 -3 {6x+21y=24

6K~ 10y + 6L + 21y = -2 + 24

11y = 22, ondte y = 2

Apou y = 2, n eElowon 3x + 5y = 1
ypdopetal:
3X+5:-2=17 1
X =91
Apa 1 AUon Tou cucTruarog eival
x = -3,y = 2, dnAadr) o CelyoQ
xy) =32

3x + 10 =1
X=-3

Ma enaAnBeuon aviikabloToUE TIC TIMEG X = -3 Kaly = 2 OTIG eEl0WOEIG TOU OUCTAUATOC

Kal dlarmoTwvoupe OtL To Ceuyog (-3, 2) elval Auon Tou, apou {
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3.3 AhyeBplkn emtiAuon YpauuikoU OUCTAUATOG

NAPAAEITMATA - EOAPMOTE2

n Na Bpebolv dUo MAPANMANPWUATIKEG YwVieg, av n pia and autég eival peyaldtepn
and 1o TPAAoLo TNG AANG Katd 12°.

Nvon
Av ®, @ elval ol dUo TIAPATIANPWUATIKEG Ywvieg, TéTe w + ¢ = 180°. Av w eival

N peyaAUtepn, TOTE €xoupe Kal w = 3¢ + 12°. [a va BpoUue TIC ywvieg w, ¢
AUVOULE TO OUOTNUA QUTWV TWV EEICWOEWV.

{u)+cp=180° , {3q)+12°+q>=180° § {3(p+q>=180°—12°
w=3p + 12° w=3p + 12° w=3p + 12°
{4c|)=168o , {q)=42° § {q):42°
w=3p + 12° w=3:42° +12° w = 138°
Apa ol {ntoUpeveg ywvieg eival w = 138° kal ¢ = 42°.
Na AuBei To ouotnua { B A =1
X+ 2y =4
Nvon
AVTIKQBLOTOUUE TO X + 2y Ye 4 OTnV NPT €E(0WOoN TOU OUCTHUATOG, OTIOTE EXOULE!
{4+y=7 , {y=7—4 , {y=3 f {y=3
X+ 2y =4 X+ 2y =4 X+ 2y =4 X+2-3=4
y=3 , {yz , {y=3
{x+6=4 " X=4-6 " X = -2
Apa n Adon Tou cuotnuatog eivat x = -2, y = 3, dnAadr| To {euyog (X, y) = (-2, 3).
-y _ x+y _
5 "8
Na Aubel To ouotnua
2x -1 y-3
5 t7 3 =2

Nvon
Ma va anAoucteuBouv oL eElOWOELG TOU OUCTHUATOG, KAVOULE AraAoLpr] TIapOvo-
HOOTWV Kal TIG anatrouueves MEAEeLg, OTIOTE EXOULE:!

CX-y Xty o
8 =% 8- =g =81 ﬁ {M&—w—&+w=8 ﬁ
10°2X§1 L 10 y;3 — 109 2(2x—1) + 5(y-3) = 20
{12x—4y—x—y=8 . {12x—4y—x—y:8 . {11x—5y=8
4x -2 + 5y -15 =20 4x -2 + by = 20 4x + By = 37
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Mépog A - KepdAato 3o

Ol ouvteAeoTéC TOU ayvwotou y elval avtiBetol, ondte MPooBETovTag Katd HEAN

gxoupe: 1Ix +4x=84+37 1 15x=45 1 x=3.

AvtikaBlotoUpe TV Tiun x = 3 ot deutepn eEl0won Kal EXOULE:
4.3+5y=37 f 12+5y=37 1§ 5y=25 1| y=5.

Apa n Adon Tou cuotuatog eivat x = 3,y = 5, dnAadr] to {euyoqg (X, y) = (3, 5).

O KEPMUATODEKTNG EVOG UNXAVIMATOG TIWANONG QVAPUKTIKWV JEXETAL KEPUATA TWV
50 Aemtwv kat tou 1 eupw. Otav avoixtnke, dlamotwlnke OTL nepleixe 126
k€ppata ouvoAlkng a&iag 90 supw. Ndoa képuara urpxav and Kabe €(dog;

Nvon
Av X NTav Ta k€puata Twv 50 AeMTWV Kal y ftav 1a Képuata tou 1 eupw, TOTE
gxoupe v elowon  x +y = 126 (1).

H ouvoAikn a€la tTwv kepudtwv oe eupw Ntav 0,50 - x + 1 -y, ondte €xoupe TNV
eflowon 0,50 - x + 1 -y =90 (2).

AUvoupe To ouoTnua Twv eElowoewy (1) Kkat (2):

{ X +y =126 {x+y=126
050-x+1-y= 90 —Xx -2y = —-180

(=2)
Me nmpdoBeon katd peAn €xoupe y — 2y = 126 -180 1 -y =-54 1 y = 54.

AvtikaBlotoUpe TV Tiun y = 54 oy nptn e&owon Kal €X0oUpE:
X+54=126 1 x=126-54 1 x =72

Apa urnpxav 72 képuata Twv 50 AeTtv Kat 54 k€puata Tou 1 eupw.

EPOTHIEIZ KATANOHXHX

, . . . , , . X+y=26
n Na Bpelte nolo and ta napakatw Cevyn elival AUon TOU OUCTHUATOG { x—y =4
a) (2, 4) B) (7, -1) Y) (6, 2) d) (5. 1)

33X +2y =5

2X +y =7

he TN uéBodo TNQ avrikardotaong elval POoTINATEPO va AUCOULE:

a) TNV PWTN e&l0woNn wq TMPOG X; B) TNV mpwtn e&lowon wg MPOg V;
Y) Tn deUtepn e&lowon wg TPog X; d) ) deltepn eElowon wg npPog v;

a TNV enfAuon Tou CUCTHUATOG {

Av oT0 oUoTNHa {3x+5y=—1
2x — by = -9

OUVTEAECTWV TTOlA A0 TIG TTIAPAKATW EEIOWOELG TIPOKUTTTEL;
a) 3x = -1 B) 2x = -9 Y) 5x = =10 d) 5x = 10

epapuOooUpe TN UEBODO TwV AVTIBETWY
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3.3 AhyeBpikn emtiluon ypaupuikoU OUCTAUATOG

Me Ttoloug aplbuoug mpérnel va moANarAactdocoupe Ta AN kdbe e&lcwong yia va
npokUPouv avtiBeTol OUVTEAEOTES OTOV AYVWOTO y 0e KABe oUoTNUA;

{5x+4y:9 ..... {4x—3y:1 .....
-3X+2y=1|... 2X + 5y =4 | ..
Me 1ola ueBodo eival mpoTiudTeEPO va AUcoupe Kabgva arod Ta MAapaKATw CUCTAUATA;
a){7x+4y=8 B){2x+5y=7 ){y=3x+2 6{5x+3y=2
y =3x-5 5x - by = 18 y=-5x+8 x-2y =4

a >e Kabéva anod Ta MapakdTw oucThuaTa
2Xx+y=25 X -7y = -4
) { Y ) { o
2x-y =3 -5X + 7y =4
av eQAPUOCOUE TN UEBODO TWV AVTIBETWY OUVIEAEOTWY, TOTE anaAe{povral Kat ol
duo dyvwortol. [Nolo cuunépaoua TPOKUTTEL yia KaBéva and Ta CUCTHUATA;

[POTEINOMENEZ AXKHZEIZ — TPOBAHMATA

Na AUoete Ta ouoTruara:
Xx-2y =1 X+ 3y =2 4x -y =10 X +y=-4
@) {* B> n{) 5){ )
y=4 2x+y=0 X+ 3y =9 X+ 2y =-3

Na AUoeTe Ta ouoTAUATA:
X-—y=7 2x—y =3 3x-2y =0 -2X+3y =5
@) { % B {2 ) {
22X +y=4 5Xx + 2y = 6 2x+ 3y =0 6x -9y = 3

Na AUoeTe Ta ouoTiuaTa:

2X+y x-1 _ X-5 2y+1
T_S T—y—1 5t —3 =3
o 3X -y B) X y v) X+ 4 -6
=4 =+ 3= -2y
2 6 4 3 2

Na AUoeTe Ta ouoTruaTa:
c1){4x—3(.2><+3y)=2O—x+y B {x(y+4)=y(x—6)—15+3x
2x—2y) + 5(x—2) =3y + 4 X=1NXx+2y)=X+y?2-yly+1)

Na AUoete Ta ouoTruata:
{1,30—0,86=2,1 {%—0,2@ =15 {2,5x+3,2y=—1,8
a

0,9a + 0,43 = 0,5 3w + 1,4 = -1 1,6x—2,4y = 5,6
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Mépog A - KepdAato 3o

a Na AUoETe Ta cUOTAUATAL!

12 1,2 1 2 11
a) X Yy a B 6 w ¢ 3
Py s 4 5 Yi{s o

=g EI il

)

Na Bpeite 10 Kolvd onuelo Twv eubelwy €, : 2x + by = 10 kKal e, : x—y = 1.

Ol eubelec: V;/
\b(

g :2x—-3y =14 e
: _ Eoich
& iXty=-2 ot

g:3x—-y =14
Téuvovtal €Ew amd To xapTi oxediaong.
Mnopeite va Bpelte TIG oUVTETAYUEVERQ g 0 »
TWV KOV onuelwy Toug; A
b

Av3+3+4+3+...+3+5+5+5+..+5=410 kat 1o MAN60C TwV MPOCOETEWY
Tou MpwTou péAoug eival 100, va Bpelte doeq POPEG XENOIUOTIONONKE 0 APIOPOG
3 Kal méoeg POPEG 0 aplBuog 5.

ax + By =7

Av 10 olotnua
H {ZQX—By: 8

€xel wg Adon x = 1 katy = 2, va Bpelte TIg TIUES

Twv aplBuwv a, B.

H euBeia ue eElowon ax + y = B di€pxetal and ta onueia A(1, 2) kat B(-3, -2).
Na Bpelte TIC TIMES TwV a, B.

)

Na Bpeite Toug aplBuoug A, Y, wote n e&liowon x> + (A — WX + 4 — 2\ = 0 va €xel
p(Ceq Toug apBuoug -1 kat 3.

pa—
w

>T0 MAVW UEPOG evOG TOIXOU WNKOUG
180 cm €xouv TooBeBel ipdoiva Kat
yaAddia dlakoounTikd TouBAa og dUo
oelp€q. Na uroAoyloete To Urkog kdbe
npdolvou Kal YaAddiou ToupAou.

<« 180cm — >

>uokeudoaue 2,5 tévoug ehaidAadou oe
800 doxela Twv 2 kat 5 kIAwv. Na Bpeite
nooa doxela xpnotuonowjoaue and k&be
eldoc.
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3.3 AhyeBpikn emtiluon ypaupuikoU OUCTAUATOG

O p€oog 6pog Tne BabuoAloyiag evog uabntry otn duoikn kat T Xnuela katd 1o
NMEWTo Tplunvo Ntav 16. 310 delTepo TPluNvo 0 BaBudg NS PUOIKAG MEIWONKE
KATA 2 povddeg, o Babudg g Xnuelag auérbnke katd 4 povAadeg pe anotéAeoua
ot dUo Babuol va yivouv {(ool. Moloug Babuoug eixe o pabnmg oe kabgva amo Ta
dUo uabrjuata Katd To MEWTO TEIUNVOo;

m Ta kévipa dUo KUKAWV TIOU eQAMTOVTAl €0WTEPIKA améxouv 12 cm. Av ol KUKAOL
LETATOTIIOTOUV £T0L WOTE VA ePAMTOVIAL EEWTEPIKA, TOTE TA KEVIPA TOUC ATEXOUV
58 cm. Na Bpeite 11§ akTiveg Twv dU0 KUKAWV.

Av ol uabntég evog TuRuaTog kabioouv avd €vag oe k&Be Bpavio, Téte Ba pelvouv
dpblol 8 pabntég, ev av kabioouv avd duo Ba peivouv kevd 4 Bpavia. Na Bpelte
noool eival ol pabntég kat néoa ta Bpavia.

m Mia motomnotia mapackevaoe 400 Aitpa oulo meplektikdtnTag 38% vol, avauel-
yvuovtag dUo MoldTNTEG UE TIEPLEKTIKATNTESG 32% Vol kal 48% vol avtiotoixa. MNdéoa
ATpa and kdbe moldtnTa XPENOLUOTIOMOoE;

m ‘Eva autokivnTo PETA TNV evepyoroinon
TWV QPEVWYV TOU OUVEXICE va KIVE(Tal Pe
TaxUTNTa U = U, — at, érmou t o xpdvogq
TMou PecoAdPBnoe amd Tn OTlyuny Tou
Qpevapioparog. Av 2 sec PETA TO Ppe-
vaplopa 1o autokivnto elxe taxytnta 12m/sec kal 2sec apyotepa eixe taxutnta
4 m/sec, va Bpeite TNV apxIkr TaxdtnTta u, Kal TNV ermpBpdduvon a. 2e oo Xpovo
amnod TN OTlyur) Tou gppevapiouatog Ba oTauaTr)oel TO auToKivnTo;

A6 éva otabud dlodiwv nEpacav 945 auToki-
VNTA KAl OTOOIKAETES Kal eloTipdxtnkay 1810 €.
Av 0 00NYOG KABE AUTOKIVITOU TIANPWOE 2 € Kal
0 0dnyog KABe POTOOIKAETAC TANpwoe 1,2 €,
va Bpelte méoa rTav Ta autokivnTa Kat doeg ol
HOTOOIKAETEC.

>’ éva TNAeoTITIKOG TalxVvidl o KABe Ttaiktn urntoBdaAAovtal 10 epwTHoeIg Kal yia KABe
owoTn amndvnon npootiBevral Babuol, evw yia k&dBe Aavbaouévn andvinon agai-
pouvtal Babuol. ‘Evac nalktng €dwoe 7 OWOTEC AMAVINOEIS KAl OUYKEVIPWOE
64 Babuoug, evw €vag AAoG €dwoe 4 OWOTES AMAVINOEIS KAl CUYKEVTPWOE 28
Babuoug. Méooug Babuoug maipvel évag maiking yla kabe owotr) andvinon Kal
noool Babuol Tou agaipouvral yia kdbe AavBaouevn andvinon;
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Mépog A - Kepdhalo 3o

TENIKEX A2ZKHXEIX 3ou KEOAAAIOY .

X+y=1

, Omou k Tpayuatikdg aplbuoc.
X+y=KkK

Na emA\UoeTe ypaplkd To oUotnua {

AvoleuBelege,: (N + WX +y =7Kale,: x + (A + 3u)y = 1 1€uvovtal oto onuelo
A(2, 1), va uroAoyioeTe TIQ TIMES TwWV A KAl Y.

Av Ta ouotruata  (2,): { K== , o kat () { 2L @Y = (3
2Xx+y =9 3X-By =a
€xouv TNV dla Auon, va Bpeite Toug aplBuoug a, B.
Na urtoAoy(oeTe TIG TIUES TwV X, Y 4TaV:
a X +y-—22+ (2x-3y + 1)2 = B) 2x2 + y?—-2xy + 4x + 4 =0

Na AUoete Ta oucTruata:

(2x =3y + 4)(x +y)=0 (Bx—4y)(x + 2y) = 8 X2 4 y2 = 2xy
a { B)< X )

2+y=—2 Y X+y=7

2x +y=4

Na Bpeite dUo aplBuoug, Tou €xouv dBpoloua 100 kat av dlalPECOUUE TO PHEYAAU-
TEPO UE TO UIKPOTEPO, TOTE Ba MpokUYel MNAIKo 4 kat urtdAotro 15.

Av n e&lowon (2N — k — 3)x = K — A + 1 elval adplotn, va Bpeite Toug aplBuoug K, A.

Ta kévrpa dUOo KUKAWV Tou epAntovral eEwteptlkd anexouv 18 cm. Av ta eufadd
Twv OU0 KUKAWV dlapepouy katd 721 cm?, va BpelTe TIq aktiveg Twv dUO KUKAWV.

Na Bpeite TIq nAkieg dUo adeAdwV, av orePa dlaPEPOUV KATA 5 Xpovia, evw PETA
amnoé 11 xpdvia ol nAikieg Toug Ba €xouv Adyo %

8 0 @0 ©

>’ éva Ta&idl pe mAolo, To elomplo Tng A’ B€ong kooticel 18 € kat Tng B’ 6€ong
KoOT(Cel 6 € Ayotepa. Av 0" €va Tag(dl kommkav 350 eloltr)pla OUVOAIKNG aglag
4500 €, va Bpeite méoa elommpla kémnkav and kdbe katnyopia.

Na Bpelte éva dynelo aplbud, mou To dbpoloua Twv Yneiwv Tou eival oo ue 10
Kal av evaAAd&oupe Ta Ynola tou, TéTe Ba TipokUPel aplBudg katd 18 uKpdTePOG.

Av dlaipgooupe gva dnelo aplbud ue 1o dbpoloua Twv Yneiwv tou, Bplokouue
nnAiko 6 kal umoAoimo 3. Av evaA\dEoupe ta Ynoia Tou Kal Tov aplBud Tou

MPOKUTTEL TOV JlAIPECOUE e To dBpoloua Twv Ynoeiwv Tou, Bpiokoupe mMnAiko 4
kal uttéAolro 9. Molog eival 0 apxIkog dYNPLOg aplBudg;
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Mépog A - KepdAalo 3o

Av eNATTWOOUE TO UNKog evoc opbBoywviou Katd 2 m Kal au&rooupe To TAATOQ
TOU KaTd 5 m, 10 guPaddv tou au&dvetal katd 94 m?. Av Ouwg, AuENOOUUE TO
UNKOG TOU KaTd 4 m Kal EAATTWOooUE TO TIAATOG Tou Katd 6 m, To eupadoév Tou
ehattwveral katd 104 m?. Moleg eival ol diaotdoelg Tou opboywviou;

Ot moAeg A kat B an€xouv 55 km. ‘Eva

. , . , 80 km/h 60 km/h
autokivnto &ekiva amo tnv moAn A kat — D E—
pe péon taxutnta 80 km/h kiveital mpog
v moAn B. Aekamévie Aemtd petd A e B

NV ekkivnor Tou €va AANO QuTOKIVNTO
Eekva amd v 1oAn B kat pe peon taxutnta 60 km/h kiveltal pog v 1oAn A,
Méoo Xpdvo Kivronke KABe QUTOKIVNTO PEXOL TN OUVAVINOTY) TOUC;

G

AUo autokivnta Kivouvtal pe otabepeg TaxUtNTeS Kal arnexouv HeTagy Toug 45 km.
Av Kivouvtal mpog Tnv (dla kateuBuvon Ba cuvavinBouv Uetd amod 3 wpeg, v av
Kivouvtal og avtiBetn kateuBuvon, Ba ouvavinBouv oe 20 Aerttd. Me mola taxutnta
Kiveltal kdBe autokivnTo;

‘Eva 1pévo Kiveltal pe otabepry taxumnra.
O xpdvog, Tou pecoAaBel and Tn OTyun
mou Ba elo€NBel 0e pla onpayya UnKoug
180 m u€XpPL TN OTLyur| TTIOU Kal TO TeAeuTaio
Tou Bayovt Ba e€EENBel am’ autr, eival
12 sec. 2e pia delTepn onpayya UNKoug
930 m o avtioTto oG XPOVog Tou eCOAaRBEl
elval 42 sec. Na Bpeite Tnv Ta)UTNTA KAl TO
UNKOG TOU TPEVOU.

Ot avtiotdoelg Ry, R,, av ouvdeBolv mapdAAnAa, €xouv oAIKr} avtiotaon 2,4 Q.
Av n avtiotaon R, ouvdeBel mapdMnAa ue avrtiotaon 12 Q, téte n OAKY TOUQ
avtiotaon eivat R,. Na Bpeite 11¢ TIuEG Twv avtiotdoewv R;, R..

EMANAAHWH — ANAKEOQAAAIQIH 3ou KEODAAAIOY

/. TPAMMIKH EZIZQZH ME A4Y0 ATNQSTOYE

® [pauuikn eElowaon pe dUo ayvwaotoug X, y ovouddetal kdbe eEfowon g HopPng ax + By =,
X 3x +2y =7,

e AUom NG YPauukng e&lowong ax + By = y ovouddetal k&Be dlateTayugvo Celyog aplBuwy (x, y)
TIOU TNV enaAnBelel.
M.x. T0 dlatetaypévo Geuyog (1, 2) elvat Adbon g etlowong 3x + 2y = 7, apou 3 - 1 +2 -2 = 7.

® Hypauukn egfowon ax + By = y naplotdvel eubeia €, ava # 0 1 B # 0.
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Mépog A - KepdAato 3o

A A
va = N ¥ ¥ £ x=3
2
%Y HHE
b:“/ : ery=2 :

o
N O\ @
Xy
o
—q
N
Xy
o
—
N
w
Xy

-2
Av a#0 kat BF0, 1618 N Av a=0, TéTE 1 YPAUMIK eElowon Av B=0, T6Te N YPAUUIKY| eElowon
YPAUUIKY eElowon ax+py=Y efval TNQ HopPng y=K Kal Tiapl- elval TNG Hop@PNg X=K Kal Tapl-
naplotdvel eubela Tou TEUVeL otdvel eubela mapdAAnAn otov otdvel eubela MapdMnAn otov
Kal Toug duo &Eovec. d€ova x'x 1) Tov AEova X'X. dEova y'y 1 Tov dgova vy'y.

e Av éva onuelo avrikel og pia eubeia, TATE oL CUVTETAYUEVES ToU emtaAnBelouy Tnv eElowon Tng eubeiac.
M.x. av 1o onueio M(3, 4) avrkel omv eubela ¢ :ax — y = 0, 10te loYlel 3 -a — 4 = 0.

® Av ol OUVTETQYUEVES evOg onpelou emaAnBelouy Ty e&iowon uag eubeiag, TOTe To onpelo avrkel otnv
euBela autn. M.x. To onuelo M(0, -2) aviket otnyv eubela e : 4x — 5y = 70, apol 4 -0 -5 -(=2) = 10.

2. [PAMMIKO ZYETHMA ME AY0 ATNQZTOYZ
® H yeviK: Hop®r) evog YPAUUIKOU OUCTNUATOG OUO eEl0WoeWY e dUO ayvwoToug X, Y eival:
ax+ By =y, {3X+Zy:4
(Z){ X + By =V RS x-3y=5
e AUon Tou YpaupikoU oucThuaTog (2) eival kdBe dlatetayuévo (edyog aplBuy (X, y) Tou enaAnbelel
Kal TIQ dUo eElowaelg Tou. MN.x. To dlateTayuévo Celyog (2, —1) efval AUorn Tou CUOTAUATOG

{3x+2y:4 , {3-2+2-(—/)=4

x-3y=5 » 90U 2-3(-1)=5

® 'Eva ypauuikd odotnua pe dUo ayvwaoTtoug X, y AUVeTal e Toug eEAG TEATIOUC:
a) Mpapkd

270 (B0 olotnua akdvwv MaploTAvoule TIQ eEl0WM0eIC TOU CUOTAUATOC e dUo eubeleg €4, &..

A A i

3 y y /

S Q
+XJ, N & 0 >

SR i

S "2\

5 ®

e
/ X
2 A3,2) -2
©
Z
)
\ X RS

0 34N 5N oy
Av ol &, &, TE(vovTal 0’ éva onpelo, Av ol g, €, elval TAPANINAEG Av ol &, &, TauTiCovtal, ToTE £X0UV
TOTe TO OUOTNUA €xel HOVadIKA AUon  TATe dev €X0UV Kaveva Koo OAa Toug Ta onpela Kowvd, omndte
T0 (eUyOG TWV OUVIETAYUEVWY TOU onuelo, ondte 1o oUotnua dev 10 oUotnua €xel dnelpeg AUoELC.
onuelou Tounc Toug. M.x. €xel AUon. 2Tnv Tep(rrwon aut) TV meplmrwon autr Aéue étt To
10 olomua { 2x i y = 2 éxel Aépe 6Tl To olotnua efvat aduvaro. ouotnua eival adpLoTo.

X +y =

povadikr) Adon m (%, y) = (3, 2).

B) AAyeBplkd
Xpnotgoroloupe T HEB0d0 TG avTiKaTdoTaons N Twv avIIBETWY OUVTEAECTWV TIPOKEIUEVOU va
anaAe{oupe Tov €vav amd Toug dU0 ayvwoToug TOU CUCTNUATOG Kal va KAtaAnEouue oe ia
eE{owon 1ou Babuou pe évav dyvwarto.
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4, KEDANALD

ZYNAPTHZEIZ

® 4.1 H ouvaptnon
y=ax pea +0

4.2 H guvaptnon
y=oxt+Oxty
pea + 0

[evikés aoknaels 4ou
kepadoiov

Enavidngn - Avakepadoivan
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J;.4 Houvépmony = axpea + 0

v Ouuduar o ovoudletar ouvaptnon Kal U AEyetal ypapikn napaotacn pias
owapenons.

v Mabaivw va oxedidlw t ypopikn napdotaon tms owvaptnons y = ax? pe a+0.

v Mabaivw va Bplokw Tov tino ts owvaptnons y = ax* and t ypagikn s
napacraon.

APAITHPIOTHTA

1. Na oupnmAnpdosTe TIC TaPAKATW TEOTACEIS:
— O aplBudg y mou eival (0og ue To TETPAYWVO evog aplBuoU X elvaly = ................
—To epPaddv y evog opboywviou pe TAATOG X Kal SIMAACIO UAKOG eivaly = ..........
—To epBaddv y evdg KukAikoU dloKou pe aktiva x elvaly = ..............

2. >V TpWTN edTacn, étav o x ndpel Tig Tiwég -3, -2, -1, 0, 1, 2, 3, Toleg eival ot
QVTI(OTOLXEG TIMEG TOU Y;

3. 2e TETPAYWVIOUEVO XAPT( va apAoTAoeTe Pe onuela ta Zedyn (X, y) Tou mPoaodlo-
ploate kal va oxedldoete TNV KQUTUAN ou digpxetal and Ta onueia autd.

H ouvdpmony = ax® ye a >0
>Tnv mponyouuevn TAEN pdBaue OTL pla 1odTNTa Tou ouvdgel OUO WETARBANTES X, Yy
KaBopilel pla diadikaoia, n omoia eivar ouvaptnon, tav oe KABe TIUr TOU X avtloTtolxi-
Cetal pia Povo T Tou y. MNa nmapddelyua, n 1odtnta y = x? kabopilel ula ouvaptnon,
agpou og KABe TIUr Tou X avTioTolx(CeTal pia povo Tiur Tou y.
My MNax =1 éouhe y =12 =1,

yiax = 2 €xoupe y = 22 = 4 KT.A.
>’ éva ouotnua a&évwy, av TIapacTHOOUUE JE
onueia ta Cevyn (x, y), érou y eivat n avtiotolxn 8
TIUN) TNG OUVAETNONG VYIA WIa TIPN) Tou X, TOTE
TO OUVOAO QUTWV TWV Onueiwv aroteAel
YPAQIKA Mapdotacn Tna. M(=x, y) y M(x, y)
Ma va oxedldoouue TN YPAPIK: TIapdoTaon
MG OuvdPTNONG Y = X° KAtaokeudalouue €vav
nivaka Ty TNS yia dAPopeg TIUES TOU X.

-3 |2 |-1]|0|1 |2 3
| 9 | 4 1 /10|14 |9
>’ éva ovomua a&dvwv TIapLOTAVOUPE ME
onueia Ta Cevyn Tou mponyouuevou Tivaka kat 2
oxedldloupe TNV KAUTUAN Tou dlEpxeTal ano i . fi

Ta onuela autd. H kaumuAn autr ovouddetal
napaBoAn kat eival n ypaglkr} mapdotaocn mg i /

yA
3.9 2 (3. 9)

(2.4) 4 ()

\ Lol

ouvdpmongy = x2 B/ x2 -1 000 1 2% 3
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4.1 Houvdpmony =ax®pea # 0

A6 1o oxfjua mapatneouue Ot

— HmnapaBoAn €xel kopur) To onueio O(0, 0) kal Bpioketal and Tov AEova x’'x kal avw,
Tou onuaivel 0Tl yla oroladnmoTe Tiur) Tou X loxuel y = 0.

— Houvdpmon y = x? naipvel eNdxiotn T y = 0, étav x = 0.

— Nax =-371x=38&xouuey = 9 kal Ta onueia (-3, 9) kat (3, 9) TNg MapaBoAng eivat
OUMMETPLKA WG TIPOC Tov dkova y'y. Mevikd oe avtiBeTeg TIUES TOu X avTioTolxel n (dla
TIUN TOU Y, TTou onuaivel 8t n mapaBolr y = x? €xel dEova ouuueTpiag tov d&ovay'y.

\ la

H ouvdptony = ax? pe a <0 Tl

Me Tov (B0 Tpdno oxedldloupue Kal TN YPAPIKN (_1,_1)5

napdotaon TG ouvdpTnong y = —x?, n onola

elval emtiong pia mapaBoAn.

A6 TO OoxXrjua mapatneouue Ot

— H napaBoAry €xel kopuepn To onueio O(0, 0)
Kal Bpiloketal amd tov dfova x'x Kal KATw,
Tou onuaivel 4Tt yla oToladNToTE TN TOU X
woyxvely = 0.

— H ouvdpmnon y = —x? naipvel HEYLOTN TIUN
y = 0, 6tav x = 0.

— e avriBereg TIHES TOU X avtloTtolxel n (dla
TIUN) TOU Yy, TIou onuaivel 6Tl N MapPaBoAn
y = —x? éxel dEova ouppueTpiag Tov dgovay'y.

2,4

M’(_X' Y)

[evika H ouvdptnon y = ax?® pue a = 0.

® ‘Exel ypadlkry mapdotaon pia kapmuAn mou eival mapaBoAn pe Kopugr) 1o onuelo
0O(0, 0) kat d&ova ouppeTpiag Tov Atova y'y.

e Ava > 0, tdte ® Ava < 0, tdte
n mapaBoAn Bpioketal amod tov d&ova x'x N napaBoAr) Bploketal and Tov d&ova
Kal Mévw Kat 1 ouvdptnon naipvel EAAxLoTn x'X Kal KATW Kal n ouvaptnon maipvel
TRy = 0, étav x = 0. MEYLOTN TN Yy =0, étav x = 0.
YA
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Mépog A - KepdAato 4o

>Ta APAKATW OxXNUATa €xoupe oxedldoel TNV MapaBoAr y = ax? yia dAPOPEC TIMES TOU
aplBuou a. MNMapatnpouue ot

a) O ouvreAeomg a dev
KaBopilel udévo tn B€on
™G MapaBoNig y = ax?
wq mpog Tov d&ova Xx'X,
aAd kabopilel kal TO
«Qvolyud» TNG.

‘Otav n andAutn Tiur Tou
a au&dveral, TdTE N TA-
PABOAN «KAelvEL>.

Xy

Xy

A
y
B) Av oxedldooupe TIC TMAPABOAEQ Yy = 2x° KAl y = —2%° y=2x

oto (B0 ovotnua agdvwy, ToTe TIapatnpouue Otl eival
OUMMETPIKES WC P0G AEova OUUUETPIAG TOV XX.

, (S) x=
[evika:
Ot mapaBoAég y = ax? kaly = —ax? efval y=-ox?

OUMMETPIKES WG P0G AEova CUMUETPIAG TOV XX.

MAPAAEITMATA - EOAPMOTE2

Na Bpebei n Ty Tou a, wote n nMapaBoAr y = ax? va diEpxerat and To onueio
A (-1, 3).
Nvon
MNa va dlEpxetal n mapaBoAr) y = ax?® and 1o onueio A(-1, 3), TIpEMeL ol ouvte-
Tayueéveg Tou onuelou A, va enaAnBelouv v eElowon y = ax?.
Apa, yilax = -1 kat y = 3, éxoupe 3 = a (-1)?, ondte a = 3.

Na oxediaotel n mapafolr) y = -2x2 dtav -2 = x = 2 Kal va Bpebel n peylotn Kat
n eAAxLoTn TN Tou naipvel n petaBAnT y. Mowa onueia Tng mapaBoAng €xouv
TETAYMEVN —%;

Nvon
>xnuatiCouue Tivaka TIHWY TNG ouvAPTNONG Y = —2%°.

o —2 | —1
-8 |-2 |0 |-2|-8

o
=
N
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4.1 Houvdpmony =ax®pea # 0

Me  Bonbelad Twv THOV autdv Oxedldgoupe ™V o 4 oAy 4 5
MapaBoAr). Amé TN YPA®IKY TaPAcTacn TEOKUTMTEL
OTL, yla OAeG TIC TIMEG TOU X, Ao TO —2 €wg Kal TO 2
(-2 = x = 2) ol avtioTolxeg TIUES Tou Y elval and 1o —8
engkaltto 0 (-8 =y =0). sl e (1:=2)
Apa, n PEYLOTN TN Tou y elvat To 0, étav x = 0 Kal n
eAdx1oTn TN Tou y elval to -8, dtav x = -2 1 x = 2.

Xy

Nay = —% EXOUE!

—% =-2x° N x° = % ondte x = i% -% i
, , o 3 9 3 9 §
Apa ta {ntoupueva onpela ival ta (—§, —7) Kal (7, —§). i
>
Ta onuela autd urmopouv va Bpebouv Kat ard Tn YPAPIKN
napdotaon, agou elval Ta kowvd onuela g eubeilag
Y= A = -2x2,
ey 5 Kal g napaBoAng vy X R 5 EE

Aré ) duoikn eival yvwaotd 6tL av éva owua KAvel eAelBepn TITwon, T0Te o€ XpOvo
. . , . . 1
t dtavuel didotnua S, nou divetal and tov TUTo S = ) gt? (g = 10m/sec?).

Na oxedlaotel To didypappua dlaoTuatoq - Xpovou.

Nvon st
To dildotnua S yia g = 10 m/sec? divetal and Tov 20 2. 20)
o S 2%-10-’[2:5?.
15+
H ypagikr) mapdotacn mg ouvdptnong S = 5t?
elval mapaBoAr) pe kopupr To onuelio O(0, 0) kal 0
diépxetal and Ta onueia (1, 5), (2, 20) K.T.A.
O XpdvoQ duwa dev Taipvel APVNTIKES TIUES, OndTe ¥ (1,5)
TO dldypapua Tou dlactruatog - Xpovou elival to it
TUAUQa ™G ponyouuevng mapaBoAng rou Bpioketal 9 1 2 t

ot1o 1° TETAPTNUOPIO.

EPOTHXEIZ KATANOHXHX

Mola and Ta mapakdtw onueia avrkouv otnv MapaBoAn y = —2x2;

a) A1, 2) B) B(2, -8) VrL-1) 3) A(-2, 8)
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Mépog A - KepdAato 4o

Moleg anod TIG MAPAKATW CUVAPTAOELG TIA{PVOUV UEYIOTN KAl TIOlEG EAAXIOTN TIUN;
Q) y = —4x? B)y=4x Y)y=(4? 0)y=—(4x?

Na xapaktnploete TIq Mapakdtw TPotdcelg ue (&), av elval owotég 1 he (A), av
elval AavBaopéveg:
a) HmnapaBoAny = 6x° €xel kopupr To onueio O(0, 0).
B) O dEovag x'x eival d€ovag oupueTpiag Qg mapaBoAigy = x°.
Y) OitmapaBoAégy = 8x? Kaly = —8x? eival CUUUETPIKES WG TIPOQ
Tov d&ova y'y.
d) Houvdpmony = 3x® maipvel eAdxiotn Tiun vy = 0.
€) Houvdpmnony = —2x° maipvel yeylotn T myv y = 0.
oT) Av n mapaBoAn y = ax? digpxetal ano to onuelo M(-1, 2), tdte
Ba digpxetal kat arnd to onueio A(1, 2).

>10 dimAaveé oloTnua agdvwy €xoupe oxedldoel VA
Eva TUNUa NG YPAPIKNG TapdoTaong ng
ouvdpong y = —%xz.
a) Na oAoKANpwoeTe TN YpPAPIKN Tapdotaon

mg ouva@ptnong. 0 x
B) >to (dlo ouvomnua a&dvwv va oxedldoeTte
KAl TN YPAQIK Tapdotaon Tng ouvdptnong
_ 1.
y =%
Av n napaBoAn y = ax? di€pxetal arnod 1o onueio M(2, —4), Tote:
aa=2 B) a=-1 Y) a=-4 6)(1:%
a Na OUUTTANPWOETE TOV MAPAKATW Tiivaka avtiotolxiCovrag oe kdBe mapaBoAr) Tnv
e&lowon na.
1)y=%X2 2)y = -3¢ &yz—%% 4y =x
o)) y B) y Y) vA 3) y
o) X X X (0} X
O O
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4.1 Houvdpmony =ax?pea # 0

MPOTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

n Na oxedldoeTe TIC MAPAPBOAEQ:
2

Qy=2¢  By=-2¢ Vy=-2¢  gy==:x
Na oxedidoete oto (dl0 ouoTnua a&dvwy TIQ TIAPABOAEG:
— 2 _ l 2 _ 2 — é 2 — _é 2
aQy=xy 3>< Kalr y = 3x B)y 2>< Kal y 2><
YA
Na Bpeite TV e&lowon TNG MAPABOANG
Tou dImAavou oXruaToc.
Na oxedlAoeTe TN CUMUETPLKT TNG WG -2 -1
MPEOG Tov dEova x'x Kal va ypdyete Tnv
e&lowon na.

A2, -1)

Na Bpeite Ta onuela ™g mapaBoAng y = —4x? 1ou €xouv TeTayuévn —9.

Na Bpelte Vv TuR Tou A, wote 1 mapaBoAr y = (A + 2)x? va digpxetal arnd To
1

onueio M(—%, 5).

u Av n ouvdptnony = %xz nafpvel YEylotn TIur Kat N YPapikn g napdotaon dlEpxe-

Tal anod to onueio M(2, A), va Bpeite TNV TIur) Tou aptBuou A.

A6 Tn duoikn elival yvwotd OTL N KIVNTIKY eVEPYELA EVOG OWUATOG TIOU KIvelTal ue

Taxumta u kat €xel udla m divetat amnod tov TUno Ex = %mu?

a) 210 (010 ovotnua a&dvwy va yivel To didypauua TaxutnTag - eveépyelag yla Tpia
oWUAaTa Tou €xouv Pdleg 1, 2 kat 4 aviloToiXwg.
B) Av Ta owuata €xouv TV dla KvnTikn evépyela Ex = 2, 1éte anod 1o didypauua

va Tipoodlopioete moto and Ta Tpia owuata éxel Tn heyaAutepn taxutnta.

Y) Av Ta owpata €xouv v (Bla Taxdtnta u = % T6Te and 1o dldypauua va

npoodlopioeTe, Tolo amnod Ta Tpia cwuaTa €xel TN HeyYaAUTePn evEQYELQ.
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4, 9 Houvdpmony =ax2+Bx+y pe a #0

v Mabaivw va oxedialw tn ypapikn napdoraon tns
ouvaptnons y = ax’> + 6x + y pe a # 0.

APAZTHPIOTHTA

1. Na cupmANPE®OETE TOV MAPAKATW TIVAKA TI@Y TNG ouvdpTnongy = x2 — 4x + 3
Kal 0’ éva ouotnua a&dvwv va apacThoeTe e onuela ta ¢edyn Tou mivaka:

—1012345
y

2. 3710 (310 ovotnua agévwv va oxedIAoETE Kal TNV MapaBoAr] y = X2,

3. Na anotundoete TV MapaBoAr] y = x2 0" éva dlagaveéc XapT( Kal va TO JETAKIVI|oe-
TE WOTE N KOPUPT) TNG VA OUPTIEDEL e To onuelo (2, —1) kal o d&ovag ocuppeTpiag
NG va CUUTEOEL e TNV Katakopugn eubeia x = 2.

Elval n ypagikr) mapdotaon NG ouvdptnong y = X% — 4x + 3 mapafBoAn;

-
Ol ouvaptoelg y = X% Kal y = —x?, TIou yvwploaue otnv mponyouuevn mapdypago,
OTIWG Kal ol ouvaptnoelgy = 3x? — 1,y = —-2x2 + 8%, y = x> — 4x + 3 K.T.A., ovopddovtal
TETPAYWVIKEG OUVAPTNOELC.

Tetpaywvikn ovoudleTal KABe cuvdpTnon TG HoPPNG y = ax? + Bx + y he a # 0.

Av €xoupe uia TeETpAywvViKr) ouvdptnon, onwg v y = X° — 4x + 3 kal 6€Aoupe va
oxedlAoouUUE TN YPAPIKY TG TaPAoTaon, KATAoKeudlouue évav Tivaka Ty g via
JAPOPES TIUES TOU X.

) -1 /0| 1| 23] 4] 5
m 8 (3| 0 |-1]0] 3 | 8 y A

>’ éva ovotnua a&dvwy MaploTAvoupe Ue onuela ta
Ceuyn Tou Tponyoupevou Tivaka Kal oxedlaloupue
I KAUTIUAN Ttou digpxetal amnd Ta onueia autd.

>10 {d10 ouoTnua a&évwy oxedldloupe TNV TTAPABOAN
y = x°, TNV AnOTUTIOVOUPE O €va dlapaveg XapTl
Kal Tn PeTakivouue opllévtia mpog ta defld katd 3
2 povAdeQ Kal KATaKOpU(A TPOG TA KATW KATd
1 povdda. Awarotovoupe Ot N MapaBoAr) aut

OUUTITTTEL e TN YPAPIKY TTapdoTacn TG ouvdpTnong iSaas N\ o e
y = x2—4x + 3, SUREE JEHHRC] IHENG 27 L B B
K2, -1)
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4.2 Houvdpmony = ax*+ Bx + ypea # 0

Apa 1 ypaglkn Tapdotacn e Yy = X2 — 4x + 3 eival emniong nmapaBoAr, pe Kopugr) To
onueio K(2, —1) kat d€ova ouppeTpiag v katakdpuon eubela x = 2.

[evikd H ypapikr) mapdotaon g ouvdpmong y = ax? + Bx + y ue a#0 eival
napaBoln Ye:
, B Ay ;
® Kopu®r) To onueio K(_ﬁ’ _E)’ orou A = 2 - 4ay kai
e Atova oupueTpiag v katakdpuen eubela Tou diEpxeTal anod TNV kopuPr K kat €xel

etlowon x = —%

270 Tponyouuevo TtIapddelyua ard Tov mivaka TV Kal TN YeagIkr iapdotacn dlamniotw-
oaue Ot N MapaBoAn y = x2 — 4x + 3 €xel kKopu@r) To onueio K(2, —1) kat d€ova cuppeTpiag
mv eubela x = 2.

210 {310 CUUMEPAOUA KATAAN)YOUE Kal artd TNV Tiponyouuevn pdtaon, apou

B -4 . (-42-4.1.3
B U T HL U =1
yA

Oupolwg, n ypaglkn Tmapdotaon NG ouvapTnong e i
y = —x2 — 2x + 3 elval n mapaBoAy y = —x2 PETaTor- : |
OpEVN TIAPAMNAQ TPog Toug dEoveg, €xel Kopuon No
10 onuelo K(-1, 4) kar d&ova ouupetpiag v eubeia I
x = -1, apou ol 1 b st
B _ =2
20 T o) =-1 kat

A (-22-4-(-1)-8 £
Cda T 4. (—1) =4

ATO TIQ YPAPIKES TIAPACTACEIG TWV OUVAPTHOEWV Y = X? —4x + 3 kal Yy = —x*>-2X + 3, TTou
oxedldoape ota nponyouueva napadelyuara, mapatmpeouue akoun ott:

— Houvdpmon y = x2 — 4x + 3 1ou €xel a > 0 Kal YPAPIKY| TIapdoTtaon mapaBoAr| ue
Kopu®r To onueio K(2, —1) nalpvel eAdxiom iy y = -1, étav x = 2.

— Houvdpmony = —x? — 2x + 3 nou €xel a < 0 Kal YPAPIKr) mapdotaon napaBoAr] ue
Kopur) To onueio K(-1, 4) maipvel yéylom un y = 4, étav x = —1.

A
e Ava > 0, nouvdpmony = ax’ + Bx + y raipvel ENAXIoT T vy = = dravx = —%
. . . , A B
e Ava < 0,nouvdpmony = ax’ + Bx + y Taipvel EYLOTN T Yy = ~ a4 OV X =-5g
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Mépog A - KepdAato 4o

MAPAAEITMATA - EOAPMOTE2

n Na oxedlaotel n ypagIkr) mapdoTtaon TG ouvAptnong y = x? — 2 kat va Bpedoulv
Ta Kowva g onueia ue tov agova x’x.

Nvon
H ouvdptnony = x> — 2 elval NG HopPNGy = ax’> + Bx + ypyea =1, =0katy = -2,

o B 0o A 0?P-4.1.(-2)
OTIOTE EXOUME 54 = — 51 = 0 kau “Za =~ 7 = -2,

YA

Apa n ypagikn TG apdotaocn eival mapaBoAr) pe
Kopu®r) To onuelo K(0, —2) kat agova oupueTplag o
mv eubeia x = 0, dnAadr| Tov dEovay'y. 33
MNa Tov akpIBEatepo oxedlaoud TG TAPABOAIG o
npoodlopioupe Pepkd akdun onueia .

3| 2] 1 [o]1]2 3
W | 2| T[22 |7

Na va Bpouue ta Kolvd onueia g mapaBoAng
y = x? -2 e tov dfova x'x B€toupe y = 0 (ta
onueila Tou d&ova x’'x éxouv Tetayuévn 0) kat €xoupe x> —2 = 0 11 x° = 2, onote
x = V2 1 x = V2. Apa, Ta Kowvd onuela e MapaBoArc Kat Tou dEova x'x elvat
Ta A(-V2, 0) Kat B(V2, 0).

Mapatmpnon

H mapaBoAry y = x? — 2, TIoU €xel KOpuPr TO
onueio K(0, —2), umopsl va mpokUyel Kal He
KATAKOPUPN PETATATION TNG MAPABOANG Yy = X2
MEOG Ta KATW Katd 2 povddeg (dev umtdpxel
opLZOVTIa MPETATOTION, VYIAT( N TETUNUEVN NG
Kopupng eivat 0).

Ouoilwg, n mapaBoAry y = x> + 2, 1ou €xel
Kopu®r] To onueio K(0, 2) umopel va mpokUYel
KAl Pe KATakOpuPn HUETATOTION NG TAPABOANG
y = X? Tpo¢ Ta mdvw Katd 2 povadeg (dev
urtdpxel optovTIa PETATATILON, YIAT( N TETUNUEVN
™mQ Kopueng eival 0).

Na oxedlaotel n ypadIkr) mapdotaon g ouvdptnong y = (x — 2)? kat va Bpebel
TO KOIWVO NG onuelo e Tov atova y'y.

Nvon
H ouvapmon y = (x—2)? ypdpetaly = x? —4x + 4 kal elval e Hopeng y = ax?+ Bx+y
hea=1,B=-4kay = 4, ondte EXOUUE:
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4.2 Houvdpmony = ax*+ Bx + ypea # 0

B -4 A (42-4.1.-4 y A
T2a T T2 1 T2 KA Tgg =g =0
9 o
Apa, n ypaglkn} TS napdotaon eival mapaBoAr| ue </V
Kopuer) To onuelo K(2, 0) kat d&ova ocuuuetpiag mv T =
> I
eubela x = 2. i
Na Tov akplBeotepo oxedlaoud NS TAPABOANG |
MPoadlopiCoupe PePIKE akOUn onuela Ta.
)l —1 | O 1 2 |3 4 5
¥ o 4| 101409 ]
MNa va Bpoupue 1o Kovd onueio Tng mapaBoAng SOl 19 345 x

y = (x — 2)? ue Tov dfova y'y, B€toupe x = 0 (ta
onuela Tou d&ova y'y €xouv TeTunuévn 0), omdte €xoupe y = (0 — 2)? = 4. Apq, T0O
Kolvé onuelo Tne mapaBoAng ue tov d&ova y'y eivat A(0, 4).

Mapatpnon:

H mapaBoAry y = (x — 2)?, TIou €xel KOpuPn
1o onuelo K(2, 0), umopel va mpokUyel kal e
opLZoVTIA PETATOMION TNG MAPABOANG Yy = X2
npog Ta 0efld Katd 2 povddeg (dev uttdpxel
KATAKOPUPN METATOTION, YlATi N TETAYUEVN
™G Kopupng eivat 0).

Opoilwg, n mapaBoAny y = (x + 1)?, 1ou
€xel kKopupn 1o onueio K(-1, 0), umopsel va
npokUPel Kal pe optldvtia PETATonion Tng
napaBoAi|g y = x° mpog Ta aplotepd katd 1
povdada (dev UTIdpXEL KATAKOPUPN UETATOTION,
yLaTi N TETAYPEVN TNS KOpUPNG eivat 0).

Na oxedlaotel n ypagIkr) mapdotaon Tng ouvApTnong y = x? — 4x Kal va mpoodlo-
ploToUv Ol TIPEG TOU X Yla TIG oTtoieg elivaly < 0.

Nvon
H ouvdpmony = x> —4x elval TnQ opPng y = ax> + Bx +y ue a=1,B =-4
. B -4 A (42 -4.1.0
Kary = 0, orote €X0oUpE 5 = "ot = 2 KAl —Zg =~ 7 = -4,

Apa, N YPAPIKN) TNG apdotaon efval mapaBoAr} pe kopugr To onueio K(2, —4) kat
d&ova ouppuetpiag my eubeia x = 2.

MNa tov akpiBeotepo oxedlaoud TG TApPaBoAiC TPOoodIopiCoupe PEPIKA AKOUN

onuela g.
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Mépog A - KepdAato 4o

X 0 1 2 3| 4 5 yA T
M 5| 0| 3|-4(3]0 |5 o=
>xedldloupe TNV mapafoAr] kat mapatnpouue Ot Ta
onuela TNG ToU €X0oUV TETAYMEVN Yy APVNTIKNA elval

ekelva TIoU €x0UV TETUNUEVN X UETAEU TWV APIOPWY
0 kat 4. Apq, elvary < 0, 6étav 0 < x < 4.

y:XQ‘4X

10123/45 o

=9

K2, -4)

EPOTHIEIZ KATANOHZHX

210 dmAavo oxrua divetal n ypaplkn napdotaon y A
™G ouvdpmong y = x? — 2x — 3. Na CUMNANpwoeTe
Ta Kevd og KaBeuld amnod TG MapakdTw TPOTACELG.
a) H ypa@ikr) mapdotacn eival ..........ccccceeeeeenn..
HE KOPUPH TO ONMHED ...ooooviviiiiriinn, Kal d&ova
OUMPMETPIOG TNV €UBElQ ..o

B) H ouvdpTnon aut) TAPVEL .....coveverieiiiii, TN -2 1\{; T2 /3

= o W s O
Y=o
S XL
QX\S

>y

Y) H ypapikn mapdotaon téuvel Tov dfova x'x ota )
ONUEIQ ity i, Kal Tov d&ova y'y _4\
OTO ONUEID ..o .

Na emAéEeTe T owoTr) andvinon. H mapaBoAr y = 4x? + 2 €xel:
i) Kopuon To onueio

a) (4, 2) B) (0, 4) Y) (0, 2) 9) (2, 0)
i) AEova ouppuetpiag Tnv eubeia pe eEiowon
Q) x =2 B y=0 Y) x=0 O y=2

Na xapaktnpeioete TIC MAPAKATW TIEOTACELG WE (2), av elval owaoTtég iy he (A), av
elvar AavBaouévec:
a) H ouvdptnon y = —2x° — 5x + 4 maipvel eAdx1oTn TIun.
B) H mapaBoAr)y = x2 —x + 2 téuvel Tov dova y'y oto onueio A(0, 2).
y) O d&ovag y'y elvat d&ovag ouppeTpiag g mapaBoAiey = 3x? — 7.
d) H kopur Tng mapaBoAngy = (x + 1)? eival onueio Tou d&ova x'x.
€) H kopuopr g mapaBoAicy = x? + 2 eival onueio tou d&ova y'y.
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4.2 Houvdpmony = ax*+ Bx + ypea # 0

Na CUUTTANPWOETE TOV TTAPAKATW Tiivaka avTiotolxiCovtag oe kdbe mapaBoAr Tnv

e&lowon na.
1.y =(x + 1) 2.y =x2-1 3.y =x>+1 4.y = (x—1)2
a) B) Y) %)
yA yA yA yA

[

e
N
-
\

Oplopéveg TIHES TNC ouvdpong y = ax? + Bx + vy ye a < 0 gaivovtal otov mivaka.

B2 1] o]1]2]3] 4

B 5 0] 34305

Na oUUNANPWOoEeTe Ta Kevd oe kKabeuld and TIG MapakdTw MEOTACEIC:

a) H ypapikr) mapdotaon g ouvdptnong eival mapaBoAn pe d€ova ocuppeTrpiac
mVeubeld ..., KAl KOPUQT] TO ONUEID ....oooeviiieieeii

B) H ouvdptnon autr naipvel LEYIOTN TN Y = .ooovvveeeeeenne. ,OTAV X = oo

Y) H ypaoikn mapdotacn Tng ouvAptnong TéUvel Tov dEova x'x ota onueia ........... :
........................... Kal Tov A&ova y'y OTO ONUED ....vvveeeeeiiii,

[POTEINOMENEZ AZKHZEIZ — TPOBAHMATA

Na oxedldoeTe TIC MAPAPBOAEG:
ay=x2+2x-3 B)y=-2x2+4x + 6

B B

Na Bpeite T péylot 1 TNV eAAXIoTN TIUA KABe ouvdpTNoNng:
a)y =3x*-12x + 11 B)y = —4x>-8x + 1 Y)y =-2(x-6)?+ 7

)

Na oxedldoeTe ) ypaIkn mapdotaon Tng ouvdpmongy = X° + 2x yla -4 = x =2
Kal ue TN BorjBela autig va Bpebouv ol TIUES TOU X, YIA TIG OTToleq 1oxUel x? + 2x = 3.

&)

Na oxedldoete M ypaikn mapdotacn Tng ouvdpmong y = X° — 2x + 2 kal Ue N
Bonbela autrig va anodelEete OTt X2 + 2 > 2X yla KABe MEAYUATIKO aplOud X.
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Mépog A - KepdAato 4o

Aivetatn ouvdpmony = x2 + 3x + A.
a) lNa mola Tur Tou mpayuatikod aplBuou A To onuelo A(1, 6) avrkel ot YPAPIKY
napdotaon e ouvdpTnong;
B) Av A = 2, va oxedlAoEeTE TN YPAPIKY) TTIAPACTAON TNG OUVAPTNONG yia —4 = x < 1
Kal va Bpelte Ta Kolvd g onueia e Toug doveca.

u Na oxedldoete TV MapaBoAn y = x> —6x + 5. Av A, B, I elval Ta kowvd g onueia e
Toug &&oveg, va urnoAoyioete To euaddv Tou Tptywvou ABI.

&l

Na Bpeite Toug apBuoug B Kal y, wote nouvdpmon y = x> + Bx + vy via x = 4
va nafpvel eAdxIo Tun TV y = —7. VA

B ‘Evac modoopalplotrg €AWEE TNV UMAAa
aro 1o onuelo O, n omola apou diEypaye
LA TaPaBoAIKr TPOXIA Ue PEYIOTO UPoQ
10 m €ptaoe oe anodoraon 40 m.
a) Na amnodei&ete 611 n MapaBoAr

exel eElowon y = —%% + X, he

0 = x = 40.

B) Mowa Nrav n anéoraon NG UndAag amd 1o €3apog, otav autr Bplokdétav oTo
onueio M, Ttou €xel TeTunuévn 30 kal oe Tolo AAO onuelio TG TEOXIAG 1) UIdAa
areixe ano 1o €dagog Tnv dla andoraon;

ENIKEYZ AZKHXEIX 40u KEOAAAIOY .

3710 (1o cuotua a&évwy, va oxedldoeTe TIG dUO TIAPABOAEG, TIOU Ol CUVTETAYUEVEQ
Twv onuelwyv Toug emaAnBevouv v eElowon 9y? = 4x*.

Na Bpelte TNV TIUN ToU a, WOoTe ol eElowoelg y = (2a — 1)x? katy = (1 — 4a°)x? va
MapLlOTAVOUV TTAPABOAEG CUUMETPIKEG WG TIPOG Tov A&ova X'X.

270 {d10 ouotnua a&dvwyv va oxedlAoETe TIG YPAPIKES TTIAPACTACEIS TWV OUVAQTH-
OEWVY = —X?, Y = 2X — 3 Kal va TPOOdI0PI(0ETE TIG OUVIETAYUEVES TWV KOWVWV TOUG
onuelwv.

Na Bpeite v e&lowon Qg MapaBoAng, mou €xel kopugr To onueio K(2, —3) kal
Téuvel Tov dEova y'y oto onueio A0, 5).
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Mépog A - Kepdhalo 4o

To dBpoloua Twv KaBETwy TAeUpWY evog opBoywviou Tptywvou ABI ( A= 90°) eival
10 cm.
a) Na amodeiEete 11 TO euBaddv y Tou opBoywviou TPLYWVOU WG CUVAPTNON TNG

MAEUPAG Tou AB = x elval y = -5 x* + 5%, ye 0 < x < 10.

B) Na oxedldoeTe TN YpAPIKY TTapAoTacn g ouvdpeTnong.
Y) Na amnodei&ete d11 T0 euBaddv yiveral peyiloto, dtav 1o opboywvio Tplywvo eival
KOl LOOOKEAEG.

‘Eva katdotnua oxnuatog opboywviou apxikd oxedid-
OTNKE, VA KATAOKEUAOTE( e urkog 6 m kat mAATog 3 m.

H apXITéKTwy Ouwg, TIPOKEIMEVOU va PEYOAWDOEL TN
Bitplva TOU KATAOTAUATOG OKEPTNKE VA MPEIWOEL TO
UNKOG TOU Kal Tautdxpova va au&noel To TTAATOC Tou 6 m
Katd ta (dla uérpa.

Mola mpénel va eival n uetaBoAn kdbe didotaong, wote

TO euPBaddv va yivel uéyloto;

>e eubuypappo Tunua AB = 10 cm naipvoupe onueio M
Kal kataokeudloupe ta teTpdywva AMIA kat BMEZ.
Mou mpéernel va Bploketal To onuelo M, wote to dBpoloua Twv eupadwyv Twv dUo
TETPAYWVWVY VA Yivel EAAXIOTO;

<« 3m—>

A6 TO PMaAKOVL evog oruiTiou kal and uPoc 6 m and 1o VA
€0aPog Metdue pia undAa, n ormoia dlaypdeel Tapapo-
AIKY) TPOXIA pE PEYIOTO UPog ard To €dapog 8 m, Onwg
Qaivetal oto oxnua. Av n urdAa TPookpoUoel OTO
€0aPog 0’ €va onpelo mou amnexel 6 m anod 1o MeCodPOUIO, 8 '"@"'@
1étE:! %
a) Na amnodei&ete 611 n e&lowon NG TEOXIAG TNG UMAAAG O

oto ovomua agovwy Tou gaiveral oto oxnua eivat @)
y=-5x+2x+6,pe0=x=6 O
6

=y

B) Mola rrav n andotaon g undAag and To onueio piyng 0o 2
otav katd v k&Bodd Tng PBplokdtav kat TAAL oe
Ugog 6 m aro to €5aPog;

210 dINMAavo oxnua eaiveral 1 KABeTn Toun Jiag
O"PAYYAG TIOU KATAOKEUAOTNKE OE OXN KA Tapa-
BoAG pe uéyioto TAAToC AB = 16 m Kal YEyLoTo
ugog O = 6 m.

a) Na amnodei&ete ot n e&lowon ™G MapaBoAng

oto ovotnua a&dvwy Tou ox\uatog eival A o B x

y=-35xX+6 u-8=x=8 < 16m >

B) MMolo eival To péytoTo UPog evog Gpoptnyou TIou unopel va dlacxioel T onpayya,
détav 1o MAATOG Tou popTnyou eival 3,2 m kat o dpduog eival plag kateubuvong.
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Mépog A - KepdAato 4o

EMANAAHWH — ANAKEDQAAAIQIH 4ou KEODAAAIOY

a) Houvapmony = ax?pea # 0

; Atovag p y g MgEylotn 1
Kopuon ouppeTplog 2uvteAeong  [paoikn mapaoctaon EAGyioT T
YA
H ouvdptnon maipvel
a>0 eNAXLoTN TN
y=0,06tavx =0
5 X
(0, 0) x=0 I
v H ouvdptnon maipvel
X HEYLOTN TN
a<0 y=0,06tavx =0

B) Houvdpmony =ax2 + Bx +yuea # 0

Méyiotn 1

Afovac
EAGxiotn Tiun

OUMMETPIOQ Zuvtedeomq  pagikn mapdotaon

Kopuon

YA g ,
H ouvdptnon naipvel

eNdxLoTn TIun
y = _TAQ , étav
B

X=oa

H ouvdptnon maipvel
MEYLOTN TIun
A

=-—, drav
y 4a ota

B

X =5
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5.1 Zuvoka

v Mabaivw tnv évvoia tov ouvodov Kar nus napiotavetar éva
auvodo.

v Katavow note dvo auvofa eivar ioa Kar ndte éva auvolo
eivar vnoauvodo evos ouvifou.

v Mabaivw va Bpiokw tnv évwon n tny toun Svo ouviduwv
Kkadus kar to aupndnpupa evos auvidov.

APAXTHPIOTHTA

>NV 080vn evdg umoAoyloTr) Ypdwape TIG AEEelg eAeubepia — eutuyia.
1. Mota ypdupata MANKTeoAoOYHoape yia KGBe ASEN;

2. Tola sival Ta pwvrjevta Kat ola Ta oUppwva Kae AEENG;

3. TMota eival Ta Kovd ewvrevta Twv dUo AEEewv;

4. TMowa eival Ta Kovd oUuewva Twv dUo AEEewV;

(. J

H €vvola Tou guvoAou

> TIOA\EQ TiepIMTWOoelg ouvnbioupe va CUAEYOUNE 1] va eTIIAEYOUUE DAPOPA AVTIKE(-
peva Kal va ta taglvopouue oe ouddeqg 1 katmyopieg. MNa nmapddeyua, ta BPAA wag
BIBAIOONKNG avAAoya pe To Teplexdpevo Toug Taglvououvtal o 10TOPIKA, AOYOTEXVIKA,
laTplkd K.T.A. Ze kammyopieg eriong, ta&lvououue Toug aplBuouq (puolkol, akeépalol,
pntol, dppntol, mpaypatikol, Betikol, apvntikol K.T.A.), Ta ypduuata Mg aApartou
(pwvnevta, oUUPWVa, UIKPd, kepalala K.T.A.) Kal kdBe oudda avTikeldEvwy Ta oTtoia dia-
Kplvovtal peta&u Toug e andAutn ocagrjvela. Ouddeg 1 katnyopieg, Onwg ol maparnd-
v, ovoudlovtal ota Mabnuartikd, ouvoAa.

Kdbe avtikeluevo Tou mepleéxetal 0’ éva oUvVoAo ovouddleTal OTOLXE(O TOU CUVOAOU.

Mapdotaon ouvolou

Kdbe ouvolo oupBoAiletal Y’ éva kepalaio ypdupa g aAgapntou (A, B, I, ...) kat
MAPIOTAVETAL PE TOUG £ENG TPOTIOUG:

a) Me avaypa@r] Twv oTolxeiwv Tou

Mpdgpoupe pia poévo popd kabgva and Ta otolxela Tou Kal Ye oroladnmote oelpd Ta
Tornobetoupe avaueoa oe dUo AyKloTpd. M.X. TO OUVOAO TWV YPAUUATWY TG AEENG
eheuBepia eival A = {e, \, u, B, p, I, a}, To GUVOAO TwV YNPiwv Tou aplBpoy 2004 sival
B ={2 0 4} kTA

MepIKEG POPES XENOLUOTIOIOUPE TIAPOUOLIO CUMBOAIOUO Yia va TIAPACTHOOUE KAl
€va oUVOAO TIou €xel TIOAA 1 dnelpa otolxeia. 2ty mepimtwon autr YpAdgouue
LePIKA oTolxela Tou Kal yla Ta uttdAolra, Tiou Ba TpEnel va evvoouvTtal e oagrvela,
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5.1 ZuUuvoha

xpnotuoroloUue anoolwnnTikd. .X. To oUVOAO TWV HIKPWY YPAUUATWY TNG
EMnvikrg ahpaBritou efvat A = {a, B, Y, ..., X, ¥, ®}, TO 0UVOAO TWV PUOIKGDV APIBHOV
eivatlN ={0, 1,2, 3,4, ..}

>1a nponyouueva rapadelyuara naparneoupe OTL To otolxelo B avrikel oTo oUvoAo
A, evy dev avnkel oto ouvoAho N. Autd cupBoAiletal avtiotolxa wg e&Ng:

S sen |

B) Me neptypa®n Twv OTOLXE(WV TOU
To olvoho A = {0, 2, 4, 6, 8, ..}, TIoU éxel WC OTOIKEIQ TOUC APTIOUG PUOIKOUC
aplBuoug, umopoUle va To TTAaPACTHOOUUE Kal wa eENC:
A = {dptiol puoikol{ apBuoil} K A = {xEN, érou x dptioc apOpdg}
2NV ponyoupevn mepImtwon Ague OTL MAPLOTAVOUUE TO OUVOAO UE TIEQLYPAPT] TWV
otolxelwv Tou.

Y) Me didypappa Venn
‘Eva oUvoAo pmopoupe va To TIapacTHOOUUE ETT0-
TTIKA KAl PE TO ECWTEPIKO JIAG KAEIOTNG YPAUUNG.
M.x. T0 olUvoAo Twv Qwvnéviwv tne EANVIKAQ
aApaBrtou @aiverar oto OImAavd dldypaupa, To
oroio ovoudletal didypauua Venn.

A

‘loa ouvoAa

Av nidpoupe Ta olvoha A = {a, g, 1, u} kal B = {pwvievta te AéEng eutuxial,
napatneoUpe Tt To 0UVOAO B pe avaypadr Twv otolxelwv Tou ypdpetat B = {e, u, 1,
a} kat éxel Ta (Bla akpB®S otoixela e To oUVoNo A. STnv Mep(mTwon auth Aéue OTL Ta
ouvoAa A, B eival {oa kat ypdpouue A = B.

AUo ouvoAa eival {oa, dtav éxouv Ta (dla akplBwg otolxeia.

YnooUvoAo ouvoAou
Av Ttdpoupe Ta ouvoAa

A={a e ,ul kat B={e A\ u 6 p, 1 al
napatnpoupe OTL KABe otolxelo Tou ouvoAou A eival
Kal otolxelo Tou ouvolou B. Xtnv mepimtwon auth
A€ue OTL To oUvoAo A elval urmtooUvoAO TOU OUVOAOU
B kal to oupBoAiCoupe A C B.

‘Eva aguvolo A ovopddetal urmooUvolo evog ouvolou B, dtav kdBe otoixeio Tou A eivat
kat ototxeio Tou B.
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Mépog A - KepdAato 5o

AuECEQ OUVETEIEC TOU TIPONYOoUEVOU oplopoU eival kal ot TTPOTACEIC:

— Ta kdBe ouvolo A oxuel A C A.

- AVACBkaBcTl,t6teACT.

Ot yvwortol pag aptBuol kat Ta avriotolxa ouvoAd Toug cupBoAilovtal wg eENG:

o7

9

Kevo auvoho
To oUvolo A = {nuépa e epdouddag mou apxicel and M} dev nepiéxel kavéva oTolxelo,
agou dev undpxel nuépa g eRdouddag Tou va apxicel and M. Ztnv Tep(MTwon aut
TO oUvoAo A ovouddetal kevd oUvoAo Kal oupBoAileTal &.

duokoi apBuoi N ={0,1,2, 3, 4, ..}

Aképaiot aplBpoi Z = {..., -3,-2,-1,0,1,2, 3, ..}
a

B )
Mpayuatikoi apBuoi R = {pnrol i dppnrol aptBuoi}

Pnroil apiBuol @ = { orou q, B aképalol, ue B # O}

Ta ouvoAa pe Ta onola acxoAouuaote kKABe popd eival
ouvnbweg utooUvoAa evdg eupUtepou OuvOAou, TIOU
ovopdletal Bactkd oguvolo. Autd maploTdveTal Je To
E0WTEPIKO evOG opBoywviou Kat cupBoAiCetal pe Q.

M.x. e Baokd olvoro Q =10, 1,2, 3,4,5,6, 7, 8,9}
uropoupe va dnuioupyriooupe dldgopa UmooUvoAd
Tou, dniwc A = {1,2, 3,4, 5}, B=1{2 4,6} kTA

Kevd auvolo ovoudleTal To 0UVOAO TIoU Jev MEPLEXEL KAVEVA OTOLXEIO Kal CUPBOAICeTaL &

Aexopaote OTL TO KevO OUVOAO elval UTTooUVOAO OToLoUdNTIOTE CUVOAOU.

Mpd&elc ue ouvola

a) 'Evwon cuvolwv

A

Q

Av dpoupe ta ouvoha A = {1, 2, 3}, B = {2, 3, 4, 5}, 16t¢e
Urtopoupe va oxnuatiooupe éva véo oUVOAO TIoU €XEl WG
oTolxela Ta Kowvd Kat pn Kowvd ototxeia Twv OUo CUVOAWV.
To véo autd ouvolo ovouddetal Evwan Twv ouvOAwvY A Kal
B kal oupPoAiCetal A U B.

Apa AUB={12 3, 4 5}

AT TOV MPONYOUPEVO 0PLouS TIPOKUTITEL OTL €va OTOlXE(o

avnkel oty €vwon dUo ouvolwv A, B, av avrikel oto guvolo A 1) oto guvolo B,
onAadr av avikel o' €va TouAdxlotov and autd.
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5.1 ZuUuvoha

B) Toury cuvoAwv

Av nidpoupe Ta ouvoha A = {1, 2, 3}, B = {2, 3, 4, 5}, B Q
TOTE UnopoUpe va oxnuatiooupe €va véo oUvoAo Tiou | A
€xel wg orolxela Ta kowd otolxela Twv dUo CUVOAWV.
To véo autd oUvoAo ovouddleTal TOUN TwV OUVOAWY A,
B kal oupBoAicetal A N B. Apa

ANB=1{2 3}

A6 ToV ponyoUevo oplopod TIPOKUTTTEL OTL £va OTOLXE(O
avrkel otnv Toun dUo ouvoAwv A, B, av avrkel kat 0To oUVoAo A Kal 0To GUVoAo B.

Y) ZUPTAiPWHA CUVOAOU
Av dpoupe To ouvolo A = {1, 2, 3, 4} kal wg Baoikd ouvolo Q Bewpr)ooUUE TO OUVOAO
Q=1{0,1,23,4,5 6,7, 8, 9}, 10te unopouue va oxnuaticoupe €va véo 0UVOAO ToU

€xel wg orolxela dAa ta ototxela Tou Q Tou dev avrkouv Q
oto A. To véo auté oUvOAO ovOUAZETAl CUUTAY|PWHA TOU | « 0 A 6
A wg npog 1o Q Kkal cupBoAicetal A’. Apa 77

A" ={0,5,6,7, 8, 9}.
Onwe @aivetal kar and 1o TEOoNYoUPeVo dlAypaua .
Venn, 1oxuouv: 9 A’

8

AUA =Q kat ANA' =0

MAPAAEITMATA - EOAPMOTE2

n Na napactabouv pe avaypadr) Twv oTolxelwv Toug Ta gUVOAQ:
A = {xeZ, dérnou -3 = x < 2}, B = {nepirrol puaikoi apBuoi} kat
N = {XeR, énou x® = x}.

Nvon
Ta otoixela tou ouvohou A eival ol aképalol aplBuol x, yia Toug omnolouqg loxuel
-3 =x <2 ondote A =1{3,-2 -1,0, 1}.
Ta ototxela Tou ouvolou B elval ot epittol gpuolkol aplbuol, ondéte B = {1, 3,5, 7, ...}.
Ta otoixeia Tou cuvorou I eivarl ot Auoelg NG e&fowone x®* =x 1 xX*=x =0 N
Xx*-1)=0n xx-1Hx+1)=0.
Apa x=0 1N x=-1 1N x=0ondtel ={-1,0, 1}.

Me Baolkd olvoho Q ={0, 1, 2, 3, 4, 5,6, 7, 8, 9} BewpoUue Ta gUvola
A = {xeQ, dmnou x dptiog} kat B = {xeQ, émou x Yneio Tou apBuou 1821},

a) Na napaoctabouv ta olvoAa A, B ue avaypa®r) Twv oTolxelwv Toug Kat va yivel
TO dldypauua Venn.
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Mépog A - KepdAato 50

B) Na mpoadiopiotouv Ta cuvoha A U B, AN B, A’ kaL B'.
Y) Na enaAnBeutel 6Tt AU B)' = A’ N B’ kat (ANB)' =A"UB'".

Nvon

a) Ta ouvoAa A, B pe avaypa®r) Twv OTolxelwv Toug B Q
elvat: A
A=1{0 2 4,6, 8 kaB ={1,8, 2}
To didypauua Venn gaivetral oto dIMAavo oxrua.

B) Exoupe Ot: e o7
AUB=1{0124628, AnB={ 8} °9

A ={1,35,79} ka B ={0,3 4,567 9}

y) Ened® AU B = {0, 1, 2, 4, 6, 8}, éxoupe 61t (A U B)’ = {3, 5, 7, 9}. Entlong
A'NB' =135, 7 9} ondre AUB) =A" NB".
Enedq A N B = {2, 8|, éxoupe 61t (AN B)’ = {0, 1, 3, 4, 5,6, 7, 9}. Emlong
A"UB =1{0,1,34,56,7 9} ondte ANB) =A"UB".

EPOTHZEIZ KATANOHXHX

n Na xapaktnpei(oete TIC MAPAKATW TIPOTACELG ME (2), av elval owoTtég 1y e (A), av
elvar AavBaopuévec:

a) Ta ovvoha A = {1, 2, 3} ka1 B = {3, 2, 1} eival {oq. ()
B) Ta oluvoha A = {6, 7} kai B = {67} eival {oa. ()
y) AvA ={a, B} kat B=1{a, v, 3, &}, 1éte A C B. ()
8) To ouvoho A = {xER, émou 0x = 2} eival To kevd oUVOAO. ()
g) AUA = Q. ()
o) ANA =g ()

Na CUUTTANPWOETE ToV TAPAKATW Tiivaka avTiotolxiCovtag oe kdBe oUvoAo NG
otAng A, To (0o Tou oUvoAo amd T otAn B.

STAAN A 3TAAN B

a. {xER, érou x® = 4} 1.0, 1,2}
2.0
B. {xEN, drou x® = 4} 3 12 ] o [ B[y |3
Y. {x€z, émnou 3x = 4} 4' {2}
3. {xeN, émou x = 2} 5.{1 2
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5.1 >Uvoha

AT 10 dldypappa Venn tou dimAavou OxX1UaTog va B &
npoodlopioeTe Pe avaypaer Twv otolxelwv Toug Ta A
MAPaKATw oUVOAQ:
A= B =
A= B = e 6 o7
AUB= ... ANB= ...

Na OUUMANPWOETe TOV TApaKATw Tiivaka avtiotolxiCovtag oe kdbe oUvoAo Tng
OomMANG A, To oudnAPwud Tou we ipog Q = {a, B, v, d, £} and  omAn B.

STAAN A 3TAAN B

a {8} 1.{a, B, v, S ¢}
B. {a, B, &} 2. @ o [ B[y |3 ]c¢&]
3.{B, v, e}
Y- {a, B, v, 3 &}
, , , 4. {a, 5}
3. {ypdupara e AéEnc ddda} 5.{a. v, . &)
€. O 6. {Y, 6}
Me Bdon 1o dinAavo didypappa Venn va kaboploete
TO XPWHA 1) TA XPWHATA TWV TTAPAKATW CUVOAWV:
Q) AU B
B) A N B
X ) A
O) B
€) (AUB) oo
OT)(A N B) 1 o

MPOTEINOMENE2 AXKHZEIZ — IPOBAHMATA

Na MapaoTthoeTE e avaypagr) TwV OTOIXE(WV TOUG TA TTIAPAKATW CUVOAQ:
a) A = {xER, 6mou x2 = 25} B) B = {xEN, drou x2 = 25}
y) I = {x€Z, énou -2 < x = 4} 3) A = {xEN, émou x dlaipémng Tou 12}

Moo and ta olvoha A = {0, 2, 4}, B =1{-1,0}, T = {1, 2,3}, A ={(1, 2), (4, 5)} lvat:
a) Yroouvoho Tou ouvéhou K = {0, 1, 2, 3, 4, 5}:

B) 1oo pe to ouvolo A={dpTtiol pualkol aplBuol pIKpAdTEPOL TOU 6}
Y) ‘loo pe 10 olvoho M={XER, démou x*> + x = 0};
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Mépog A - KepdAato 5o

Na mapaoTnoeTe e avaypadn Twv oTolxelwv Tou To oUVOAOo:
A = {ynopia Tou apBuoy 2123}
Kal va Bpelte 6Aa Ta urmtooUvoAd Tou.

Na mapaotoeTe pe avaypagr) Twv otolxelwv Tou To GUVOAO:
A ={(x,y), 6rou x, yEN kal x +y = 4}

Na MapacTOETE e TIEPLYPAPT) TWV OTOLXEIWV TOUC TA TTAPAKATW OUVOAQ:
aA={1,35729 .} PBB={,07100p a} y) I ={0, 2}

n Me Baolké ouvoho Q = {1, 2, 3, 4, 5, 6}, BewpoUpe Ta olvoha A = {1, 2, 4, 5} kat
B = {2, 4, 6}. Na Ta napaoctrjoete 010 d10 didypapua Venn Kat va poodloploeTe

Ta OUVOAQ:;
a)AUB B)ANB y) A’ d) B’

Aivovtal Ta oUvoAQ:
A = {ypdupara g A¢ENg dAyeRpal,
B = {ypduuata e AéEnc ppeydra} kal
I = {ypduuara mg AEENG eAAPL}.
a) Na ypdyete ta ouvoAa A, B, [ ue avaypa®r) Twv OTolxelwyv Toug Kal va ta
napaotroete oto (1o didypapua Venn.
B) Na mpoodlopicete Ta cuvoha BU I, ANB, ANT.
Y) Na enaAnBevoete SIAN BUTN) = ANB) U ANT).

n Oewpoupe Ta oUvoAa:
A = {Beatéq e TEAETNC EVapENG Twv OAUMTIIAK®OV Aydvwy Tou 2004 }.
B = {0eatéc e teAetic AMENG Twv OAUMTIAK®OV AYdvov Tou 2004 }.
>€ TI010 OUVOAO QVhKEL EKE(VOQ TTOU:
a) MNapakoAouBnoe kat TIC dUo TEAETEC.
B) MapakoAouBnoe uia TOUAdXIOTOV TEAETH.
Y) MNapakoAouBnoe Tnv TeAe €vapéng kat Oxl Vv TeAet) AEnc.
O) Aev TmapakoAouBnoe TNV TeAeT évapéng aAAd oUte Kal TNV TeAETH AENG.

n Aivovtal ta ouvoha A = {aBAntéq otiBou} kat B = {pormrtéc Maverompuiou}
TiL oupTiepaivete yla ekelvov TIOU AvrKel OTO OUVOAO:

a)AUB B)ANB y) A’ 3) B’
g) AN B o) A’ N B 0O A NB
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5.2 Aeyparikég xwpog — Evdexopeva

v MaBaivw © ovoudletar neipapa tuxns, nolos eival o
OEIypatIKos Xwpos tov Kal nws autos npooolopifetal.

v Mabaivw ©1 ovoud(etal eviexopevo evos nelpapatos tuxns,
note npayparonoieital kal note eivar 6éBaio n advvaro.

v TvwpiCw nws yivoveal o1 npa&els peta&uv evoexouevwy Kal
nola evoexoueva ovoudalovial aouubibaota.

APAXTHPIOTHTA

1. Ze molo and Ta MaPAKATWw TEPANATA UMOPETE VA TIPORAEPETE TO AMOTEAEOUE TOU
he andAutn Bepatdtnra;
a) Pixvouue éva Cdpl. Mola Ba eival n €voel&r) Tou;
B) Metpdue T Beppokpacia plag moodtrag kabapou vepou Tou Bpddel. IMola Ba
elval n évdel&n Tou BepUOUETPOU;
Y) Pixvoupe éva vouioua. Mola Ba eivat n mdvw oy Tou;
0) EmA€youpe €va Tuxaio dptio aplbud kal Tov dlaipoupe pe To 2. Molo Ba eival To
urtéAolro Tng dlaipeong;
g) EmA€youpue oty TUxn €va Tpnelo aplbud mou ta ynoeia Tou eival 1 1 2. Molog
Ba elval o aplBuodg auTog;
ot) Pixvoupe €va Cdpl duo popéc. IMolo Ba eival To Celyog Twv evdelEewy;
2. e kabéva amnd 1a nelpduata mou dev UMoPs(Te va TIPoRAEPETE TO AMOTEAEOUE Tou,
yvwpilete Ta duvard Tou arnoteAéopara; lNola eival autq;

Melpapa TUXNG - AelyuaTIKOG XWPOQ
> TIOA\EQ TepImTWwoele, otav KAvoupe €va Telpaua, urnopouue e Bepaidtnta va mpo-
BAEYouE TO arnoTéAeoud Tou. Na napddetyua:

— Av petpriooupe ) Bepuokpacia plag moodtnrag kabapou vepou Tou Bpddel, eipacte
BERatol GTL N £vdelEn Tou BepuougTpou Ba eival 100° KeAaoiou.

— Av emlAéEoupe €va Tuxaio ApTio aplBuod Kal Tov dIaPECOUNE WE TO 2, elpacte eniong
BéRatol &1L To untdAolro g dlaipeong Ba eival undev.

Ydpxouv OpwG Kal Telpduata, ta omnola 6oeq Popeg Kal av Ta emavaidpoupe, dev

urtopoupe va mpoRAEPoupe To anotéAeoud Toug he ardAutn BeBaidmra. ‘Eva térolo

nelpaua Aéyetal nelpapa tUxng. MNa napddelyua,

— Av plEoupue €va Cdpl dev eluaote oe BEon kABe popd va mpoRAEPouUEe TNV EVOELEN
TOU, av Kal yvwpifoupe OTL TO OUVOAO TwV dUVATWV ATTOTEAEOUATWY ToU elval TO
{1,2,3,4,5, 6}

To oUvoho autd cupBoAiletal pe Q kat ovoudZetal detyhaTikOg XWPOG TOU TEIPAUATOC.

AglyPATIKOG XWPOG eVOG TELPAUATOg TUXNG OVOAZeTal TO GUVOAO TwV SUVATWV
AnMoTEAECUATWY TOU Kal gUpBoAiletal pe Q.
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Mépog A - KepdAato 50

Ma mapddetyua, katd ) plyn evég vouioparog ta duvatd aroteAéopata eival kepaAn (K)
kal ypdppata (1), ondTe 0 SetypaTikdg Xweoc Tou elpduatoc eivat Q = {K, I'}.

To mANBog Twv otolxeiwyv evdg detyuatikoU xwpou Q cupBoAiletal pe BN
.x. o plyn evog Caplou eivat N(Q) = 6, evw otn piyn evog voploparog eival N(Q) = 2.

EUpeon detylaTikoU XwPeou evog MELPAUATOC TUXNG

>e TIOA\A Ttelpduara TUxngG, onwg ot pign evoe aptou 1 evog vouiouatog, Urmopouue
va Tipoodlopioouue TO delyUATIKO XWPEO eUKOAA Kal Aueoa.

Yndpxouv Ouwg Kal Telpduara tuxng ota oroia mpoodlopioupe eUKOAGTEPA TO
OELYHMATIKO TOUQ XWPO, AV ePAPUOOOUE EIOIKES TEXVIKES 1) HEBGDOUG.

Ma napddetypa, av emAEEOUPE OTNV TUXN €va TPIWWNR®LO aplBud Tou Ta Ynola Tou eival 1
1 2, yla va npoodlop{ooupe TO JEYUATIKO XWPOo epyalduacte wg e&Ng:

Fpdgoupe Tolo Propel va elvat To mpwTto Yneio kal oe KABE MeP(MTwon YPAPOUUE TOLO
uropel va eival to dedtepo Ynelo K.o.K.

1o yngio
/ 177
Me 1o dimAavo dldypauua, ou ovouddetal / <
SeVTPOSIAYPANHA, BPIOKOUPE EUKOASTEQA 2 172

OAa Ta otolxela Tou OEelyuaTIKOU XWPEOU. 4
O delyuatikdg xwpog Q armoteAeltar anod

dAoug Toug TPWneloug aplBuous ue Ynela

/ 127

) . 122
11 2, dnAadn eivat:

Q={111,112,121,122, 211, 212, 221, 222}, ]<:/ 2117

Kal TiepteExel 8 oroixela (N(Q) = 8). 2 212

2
/ 227
2 <
2 222

Av pltoupe éva Cdpt OUO (OPES Kal
onuelwooupe k&be popd TNV EvoelEn Tou,
TéTE yla va Tpoodloplooupe eUKOAGTEPQ
TOo OelyUaTikd XWPEO, XPENOIUOTIoIoUNE TO
dimAavo mivaka. O deryuatikde xwpog Q
anoteAeltal ané OAa Ta dlareTayueva
Cedyn tou Tiivaka, dnAadn eivat:
Q={01,1),(1,2,(01,3),..(65),(66)}
kal Tieptéxel 36 otoixeia (N(Q) = 36).
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5.2 AelypaTikdg xwpog — Evdexdueva

Evdexoueva

Av piEoupe éva Zapl, Yvwpiloups ATt 0 detypatikdg xhpog sivat Q = {1, 2, 3, 4, 5, 6}.
To oUvolho A = {2, 4, 6}, mou eival unooUvolo Tou Q, ovoudZeTal eVOEXOUEVO TOU
MEIPAPATOS KAl OUYKEKPLUEVA elval TO evOEXOUEVO VA PEPOUUE APTIO APIOUO.

Opoiwg, To B = {1, 2, 3} elval To evdexduevo va gpépoupe aplBud UIKPGTEPO TOU 4.

Evdexduevo evog melpduatog TUxng ovouddetal kabe unmooUvolo TOU JeLyUATIKOU
Xwpou Q.

Av p{Eoupe éva Tapl Kal PEPOUE TOV aplBud 6, TTou avrikel oTo oUvolo A = {2, 4, 6}, Téte
Agpe OTL TO evdexduevo A mpaypatoroleitat. To evdexduevo duwg A mpayuatoroletal
aKOUN Kal av Katd TN OUYKEKPIUEVN EKTEAEON TOU TIEIPAPATOS EKTOG amd 6 PpEpouUE 2
N 4. ' autd ta otolxela 2, 4, 6 Tou evdexougvou A ovoudlovTal EUVOIKEG TIEPUTTWOELG
yla Vv mpayuatoroinor) Tou.

MNa éva evdexouevo A, To MANBOG TWV EUVOIKWY TOU TIEQITTWOEWY, ONAAdN TO MANB0Q
Twv oTolXelwv Tou, oupBoAZeTal pe N(A). Ma 1o evdexduevo A = {2, 4, 6} eivat N(A) = 3.

BéBalo — Aduvato evdexOueVO

Av pitoupe éva Capl, TOTE TO eVOEXOUEVO va PEPOUUE EVOEIEN UIKPOTEEN TOU 7 elval To
Q= {1,2 3, 4,5, 6}. To evdexOUEVO QUTO MPAYUATOTOIETAl OE OTOIAdY|MOTE EKTEAEDN
TOU TElPAPaTog Kal yI' autd ovopdletal BERalo evOEXOUEVO.

To evdeXOUEVO OUWG va PEPOUUE EvOelEn peyaAutepn Tou 6 eival &. To evdexduevo
auté dev TpayparomnoleTal oe kauia ektéAeon Tou melpduaTtog kat yi' autd ovoudletal
aduvaTto evOEXOUEVO.

Mpd&elg ue evdexoueva
Onwe eidaue, To evdexduevo eival ouvolo, omdte naplotdveral kat e didypapua Venn. Ot
MPAEEIC PETaEU evdeXOUEVWY YivovTal OTwG KAl Ol MTPAEELG HeTa&y ouvolwv. ‘ETol €xoupe:

Q

® ‘Evwon duo evdexougvwv A, B ovoudletal To evoeXOUevo A B
A U B nou mpaypartonole(tal, dtav mpayuatoroleTal éva
TouAdxlotov ard ta A, B.

My avA={2 4, 6} ka B={1,2, 3} tdte
AUB={123, 4, 5,6} .

e Tour duo evdexougvwv A, B ovouddetal 1o evdexOuevo Q
A N B mou npayuatoroleltal, dtav mpayuatornolouvTal A B
Tautdxpova To A kal To B.

My avA={2 4, 6} kat B={1,2 3} tdte
ANnB={2}.
o5
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Mépog A - KepdAato 50

® SuunAnpwua evog evoexougvou A ovouddeTal To evOeX0- 0
pevo A’ mou mpayparorole{tal, dtav dev MPaypato- | A *1
noleitar 1o A.

I.x. oto nelpaua TUxng «pin evog Captol» av °3
A={2 4 6} 6te A’ ={1,3, 5}
o5 AI
AcupBiBaocta evdexoueva
>’ éva nelpaua tuxng duo evdexdueva A, B eival duvatdv va o
A B

pNV €XOUV Kaveva Koo otolxe(o, dnAadn va toxuel
ANB=g.

M.x. om plPn evée Zaptoy, Ta evdexdueva A = {1, 3} kau

B = {2 4, 6} dev €xouv Kavéva kowd OToIKElD, OMdTE O

OTIOIAdNTIOTE EKTEAEQOT) TOU Tielpduatog dev elival duvatdv va *5

npayuaromnontoly TautdXpova. TNV TIEPITTTWON auTr| AEue

OTL Ta evdexdpeva A kat B eival acupBiBaocta.

AUo evdexdpeva A kat B ovopdlovral acupBifacta, StTavA N B =@ .

NAPAAEITMATA - EOAPMOTE2

n 2’ €va TOUpPVOoUd OKAaKIOU €vag Ttaiktng arokAeleTal amnd Tn CUVEXELA TWV AYWVWV,
av nttnBel pia eopd 1 eépel duo Loomnalieg. Av évag malktng €dwaoe TO TOAU
TPEIG aywveg, Tola eival Ta anoteAéoupara mou Ba propouoe va €xel PEPEL
MEXPL EKEIVN TN OTLYMN);

fion
H H

To mbavod anotéleoua evog OKAKI-
ot Via kdBe Tatxvidt efvar frta (H), H I H
loortaAia (I) 7 vikn (N). Ta duvatd

/ / //
anoteA€ouara TIoU €QePE  €vag p INH
naiktng mou édwoe To TOAU TPEIQ N <E / /NI
AYWVEG, TIPOKUTTOUV €EUKOAGTEPA N INN
arno 1o dIMAavO dLIAYPAPMA.

YPauu y Vi

To ouUvoho OAWV TwWV ATOTEAE-

ouvo/ H NIH
opdtwv elvat; " / <E / N/
Q= {H, IH, I, INH, INI, INN, NH, NIH, N NIN
NI, NIN, NNH, NNI, NNN} H NNH

N <E / NN/

N NNN
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5.2 AelypaTikdg xwpog — Evdexdueva

>’ éva kouTi untdpyxouv 4 prndAeg apldunueveg ano to 1 €wg To 4. EmA€youpe oty
TUXN Mla pridAa, kataypdgpoupe Tov aplBud tng, TV enavatonobetoupe OTo
KOUT( Kal oTn ouvéxela enavaiapBdavoupe tn diadikacia AAAN uwa gopd.
a) Na npoaodioplotel 0 delyHATIKOG XWPOG TOU TELPAPATOG TUXNG.
B) Na nmpoaodloplotouv ta evdexoueva.
A. OL dU0o urndAeg €xouv Tov (Blo aploud.
B. O apiBudg tng mpwng pndAag eivat peyalltepog and tov aptbud tng
delTePNG UMANAG.
. O aplbudg pag povo pndiag eivat 3.

AUU” 21 undha
a) O delyuaTikdg XWEOoG ToU TEIPAUATOC ATIO- 11 undha 1 2 3 4
TeAe(tal and Ta 16 ortotxela Tou SiAavoy 1 (1,1 (1.2 (1,3) (1,4
nivaka, ondre eivat: 2 21 22 23 24
Q={1,1,(1,2,1,3), .. (43 4 8} 3 31 B2 (33 (34)
4 4.1 4,2) (4,3) (4,9

B) To evdexoduevo A €xel wg otolxela ekeliva Ta {elyn Tou Q ota onola o MPWTog

aplBudqg eivat (dlog pe Tov deltepo.

Apa: A={(1,1), 2 2), (@3 3), (4 4}
To evdexoduevo B €xel wg otoixela ekelva ta Cevyn Tou Q oTa omoia o TPWToQ
aplBudg elval peyaAutepog and Tov OeUTepo.

Apa: B =1{(@ 1) (3, 1), (3, 2), 4 1), 4 2) 4 3}
To evdexoduevo I €xel wg otolxela ekelva ta Cedyn tou Q ota ormola povo €vag
and toug dUo aptBuoug eival to 3.

Apa: =13, 1), (3 2), (3 4),(1,3), (2 3), 4 3)}

EPOTHIEIZ KATANOH2XHX

Mola and ta mapakdtw eival melpduata Tuxng:
a) Pixvw éva ¢dpl kal kataypdew TNV mdvw oyn Tou.
B) Aprivw €va Bapu owua va eoel kal kataypdew tn ¢popd tTng Kivnong tou.
Y) Bydldw éva @UAN\O and uia TPdmouAa Kal CnUelnvw Tolo eival.
d) Avolyw €va BiBAo Kat onuelwvw Tov aplBuod ou avtiotolxel ot de&ld oeAida Tou.

2% LNt
ErmuA€youpe dladoxikd dUo pabnteg MNupvaoiou kat A B r
Kataypdgoupe tnv TAEN démou @ortolv. ‘Evag 1% padnmg

HaBNTQ via va Bpel To JelYUaATIKO XWPEOo €PTiate A AA  AB Al
1o dmAavo nivaka. Minwg €kave kAamolo Adog; B AB BB B
r A B [T
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Mépog A - KepdAato 50

To devipodidypapua e 1o orofo  IEGRMCICN BENTICH EENNTIC

€vac udabnmg nbele va mpoo-
dlopioel GAoug Toug TPWNPIOUQ
aplBuoug ue ynola 2, 3, 5, mou to
KaBeéva xpnotuonoleral pia poévo
Qopd, guelve nuIteAéc. Mmopeite
va TO OUUMANPWOETE;

O

AN

Av 0 SelyHATIKAG XWPOG evég Melpduatod TUxng eivat Q = {0, 2, 4, 6, 8, 10}, ol
anod ta napakdtw oUvoAa eival evdexopeva Tou TEPAPATOC;
aA=1{4810 B B={0236} vy I=1{472810} & A=1I{6}

Pixvoupue éva Cdpl kal pepvoupe 6. Mola amnd Ta Mapakdtw evdexOueva mpayua-
Torolouvrat:
a)A={2 46} B)B={13 5} y) I ={4 5, 6} 3 A=1{12 3}

u ‘Eva kouTi Tiepléxel KOKKIVES, KITpIlveg Kal paupeq PItiAleg. Av eTIAEEW uia urtilla
nolo and Ta napakdtw evdexoueva sivalr aduvaro;
a) H urihia eivat KOkkivn. B) H umiAia eival kitpvn.
y) H umiAia eival mpdotvn. ®) H unihia dev eival pauvpn.

ErAéyw oty tUxn €va urva tou €toug. Molo amd Ta napakdtw evdexoueva eival
BERalo;
a) O unvag €xel 31 nuépec.
B) O unvag eivat Bepvoc.
y) To évoua tou urva apxicel and M.
0) O pnvag €xel Teploocdtepeq anod 27 NUEPEG.

a Na OUPTTANPWOETE TOV TIAPAKATW TIivaka avtiotolXiCovtag oe KABe evoexOUevo TNG
otANG (A) To owoTo cupumépacua anod m omAn (B).

1. Aev mpayuartonoleital 1o A.
a. AUB 2. Mpayuatoroteital £va TouAdxloTov aro

Ta A, B.

8 AOE 3. Aev mipayuaronotelral To B.

Y. A 4. Mpayuarorolovvtal Tautdxpova Kat To A
Kat o B.
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5.2 AelypaTikdg xwpog — Evdexdueva

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n To KUAIkelo evog oxoAelou dlaBETEl yia paynTd oAVIOUITG (0), TupdtiTa (1), YAUKO (V)
Kal yla avaukTtik® mopTokaAdda (1), Aepovada (A).
EmAéyoupue otnv tUxn €va pabnt nou aydpace €va dog payntou Kal éva eidogq
avayukTikoU Kal Kataypd@oupe Tnv TEoTiunor tou. Molog eival o JelyuaTtikog
XWPOG TOU TEIPAPATOG;

Pixvouue €va vouioua tpelg opga. Molog eival o deyuaTikog XWPOGS TOU TEIPANATOC;

3’ évav TPOKPIUATIKO OUIAO Twv MNMaveupwmaikwy aywdvwyv Mmdoket kKAnpwenkav
va matgouv t€ooeplg ouddeg A, B, I, A divovrag peta&y toug amd dUo aywveg
(evtdg Kal ekTdg €0pag). Me tn Bonbela evog Tivaka va Bpeite 0Aa ta Celyn Twv
QVTITTAAWY.

>’ éva KouTl UTtdpXouV TPEIC PIAAEG, pia KOKKIivn, pia dompn kat pia umAe tou
JlAPEPOUV UOVO WG TIPOGTO XPWHA. ETIIAEyouuEe TUXaIQ pLa uTAAa Kal KataypApoue
TO XpWHA TNG.
a) Me néoeg 1o TIOAU KIVAOELG Ba TIAPOUNE TNV KOKKIVN UITAAQ;
B) Me mooeg KIvrOEIG UTToPOoUE va avayvwpioouue To XpwHa KABe undAag;
Y) Oewpeiote TNV mpdTN Kivnon wg Eexwplotd neipapa. MNotog eival o detyuatikog
TOU XWPOC;

>’ éva AeorTiké maividl cupuetéxouv 4 dvrpeq (Anurteng, Kwotag, MixdAng,
Mavaylwtg) kat 3 yuvaikeg (Eiprivn, Zwr), Ztauartiva). EmAéyoupe oty TUxn €vav
Avipa Kal pia yuvaika yla va dlaywviotolv Kal Kataypd@ouue Ta ovOpaTa Twv
avtindAwv. Na rpocdlopioeTte:
a) To delypaTikd XWEO TOU TEPAPATOC.
B) Ta evdexdueva A: dlaywviotnkav n Eiprivn 1 n Zwn.
B: Ae dlaywviotnke o MixAdAng.

B O SelyHaTIKOG XWPOC evde TelpdpaTog Tuxng eivat Q = {0, 1,2, 3,4, 5,6, 7, 8, 9}.
Na napaotrioete Pe dldypauua Venn ta evdexoueva
A = {x€Q, drou x dlapémg Tou 9} kat B = {x€Q, émou x < 6}
Kal va TipoodloploeTe To evdexOUEVO TIOU TTpayuatorioleral, dtav:
a) Mpayuatormoleital €va Touhdxiotov anod ta A, B.
B) Mpayuatorolouvtal Tautdxpova To A kat To B.
Y) Aev npayuaroroletal To B.

Ot dpdoTeq ula KAOTIG dlEPUYaV W' €va auTokivnTo Kal PETA amd TNV Katdbeon
AAPOPWV PHAPTUPWV €ylve YVWwoTO OTL 0 TETPAYNPIOC aplBPdGg TNG Tivakidag Tou
QUTOKIVNTOU &lxe MPWTOo Kal TETAPTOo Yngio to 2. To dedtepo Yneio ftav 6 181 9
Kal To Tpito Ynoio Tou fTav 4 1 7.

a) Moto eival To ouvoAo Twv TIBavVWV APIBUWY TNG TIIVAKIOAG TOU AUTOKIVATOU;
B) Na mpoodlopioete Ta evdexdUevAQ:

A: To Tpito Yneio Tou aplbuou g mivakidag eival To 7.

B: To deUtepo Ynoio Tou aplBuou g mivakidag eival 6 1) 8.
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5.3 ’Evvoia TnG méavétnTag

v Mabaivw tov kfaoiko opioud tns mfavornias.
v TvupiCw tous Baoikous Kavoves Aoyiopou twv mbavotrtwy,

APAXTHPIOTHTA

EruAéyoupue otnv TUXN éva autokivnTo Tou omolou o aplBudg kukAopopiag eival Cuyog

Kal kataypd@ouue To TeAeutaio Yneio Tou.

— O MNwpyogq loxupicetal 6Tt eival bavoTtepo va elval dikpdtepo Tou 6 mapd va sival
peyaAutepo 17 (0o Tou 6. Eival owotdg o 1oXupLouog Tou;

- J

KAaolkdg oplouog mbavotntag

Av emA€Eoupe otV TUXN évav dPTIO POoVOWN®IO PUOLKO aplBud, TOTe O OElYHATIKOC

X0POog Tou melpduarog eivat Q = {0, 2, 4, 6, 8}.

Av KdBe aplBuodg emAéyetal oty TUXN Kal Oev €xel KAvEva TIAEOVEKTNUA EvavTl TwV

AMNwvV, TATE OAoL oL aplBuol €xouv TV dla duvatdtnta emAOYNG Kal Ague OtL Ta duvatd

arnoteAéouata Tou detyuatikou Xwpou elval .ooribava.

2T0 €&ng, otav Ague OTL n ermhoyn yivetal otnv TUxn 6a evvoeital OTL OAa ta duvard

aroteAéopara eival loomniBava.

To evdexodpevo va emAeEoupe amod ta ortolxela Tou delypatikol xwpou Q aplBud

HIKPATEPO Tou 6, eivat to A = {0, 2, 4} kat mpaypatonoleitat av ermAéEoupe 0 ) 2 1 4,

eV TO evOEXOMEVO va eTUAEEOUE aplBUO pueyalutepo 1 (oo Tou 6 eivat B = {6, 8} kal

npayuarornoleral av emAgEoupe 6 11 8. BAEmoupue Aotmdv OtL and Touc 5 aptbuoug Tou

delypatikou xwpou Q, 3 apiBuol eEaoPaAiCouv v paypaTonoinon Tou evdexouevou A

Kal 2 aplBuol eEaopaiiCouv TV mpayuartonoinon tou evdexouévou B. Xty mepimtwon

aut A€ue OTL 1 TBavoTNTa MEAYUATOTIOMONG Tou evdexopevou A eival = 11 60% Kal

3

ouuBoAiCoupe P(A) = = 1 60%, ev N MBavOTNTA TNG TIEAYHATOTIOMNONG TOU EVOEXOUEVOU
B eival P(B) = % 1 40%. MNapatnpouue OTl oe KABe MePIMTWON 0 APIBUNTNS TOU KAACUATOG

elval To MANB0C TWV EUVOIKWY TIEQITWOEWV YIA TNV TIPAYUATOTIOMON TOU eVOEXOUEVOU, aPoU
N(A) = 3 kat N(B) = 2, evw 0 MapovouacTic Tou KAdopatog elval To TIAN60g Twv duvatwyv
MEPUTTWOEWV TOU Telpdpatog, agou N(Q) = 5.

2’ éva nelpaua tuxng, Ke womnibava anoteAéopara, rubavotnta evog evdexouévou A
ovopdZetat o aplouog

P(A) = TAN00g guvoikwv nepurtdoewv _ N(A)

mAnBog duvatwv neputtwoswv  N(Q)

MNa napddetyua, anod €va KouTl mou TeplExel 25 duoleg PmdAeg, and Tig ormoieg ot 11
elval mpdotveg kat ot 14 elval kOkkiveg, av BydAouue otnv TUXn uia, téte ot Tubavotteq
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5.3 'Evvola g mbavdédtntag

Twv evdexouévwy IM: Bydlw mpdotvn urdAa kat K: Byddw kokkivn umdAa eivat:

N(M) 1M1, N(K) 14
P(H):W:§n 44% Kal P(K)Ingﬂ 56%.
A6 TOV MPONYOUPEVO OPLIOUO TIPOKUTITEL AKOUN OTL:
N()

PO) = N@)

=1 kat P@) = o =0

H mbavétnta kdbe evdexopevou A eival aplBudg upeyalutepog 1) {oog amd 1o 0 Kal
HIKPOTEPOQ 1) (000G and To 1, apoU To MANBOG TWV EUVOIKWY MEQITTWOEWY elval UIKPATEPO
1 (00 amod 1o TMANB0C Twv duVATWY TIEPIMTWOEWV. AnAadr| LloXUEL:

0 <P(A) < 1

Baowkol kavoveg Aoylopou Twv mbavotitwy

Av piEoupe éva {dpl, TOTE 0 JEIYUATIKOC XWPEOC TOU TTEIPAUATOC A o3 Q
eivat Q = {1, 2, 3, 4,5, 6} tou orolou Ta 6 duvartd anoTeAé- e
oparta eival loomibava.
‘Etot n rubavdmra tou evdexouévou A = {1, 2} efvat o5
o N 2 1 o e o A
(A) = NQ ~ 6 3 O OUUTTANPWUATIKO Tou A gival To
' I " n_ NA) 4 2
A" ={8,4,5,6} kainmbavémntd tou eivat P(A") = NQ 63

1.2
Mapampotpe 6t P(A) + P(A) = 7 + 5 =1.

Ma duo cupnAnpwuatikd evdexoueva A, A’ 1oxuel P(A) + P(A’) = 1.

Av Tdpa ndpoupe Ta evdexdueva A = {1, 2}, B = {2, 3, 5} ka A

MPOOJIOPIOOUPE TNV EVWOT KAl TNV TOUN TOUG, TOTE EXOUUE:
AuB=1{12235} katANB={2}.

y 2 3 4 1 od

ApaP(A) = 5. P(B) = g PAUB) = 5 KaUPANB) = &

Mapammpouue ot: P(A U B PAmB—i 1.5 P(A pB_2 3_5
patmpEoupe ot P(A U B) + P( )=5te -5 CAPAW +PB) = z+5 =%

dnAadr| 1oxVel P(A U B) + P(A N B) = P(A) + P(B).

Ma onoladrimote evdexdueva A, B oxtet P(A U B) + P(A N B) = P(A) + P(B)

Tig mponyouueveg IBIOTNTES XPNOIUOTIOIOUUE OUXVA YA VA UTIOAOYIooUUE TIIBavAaTnTEG Kal
yU' autd Aéue OTL anoteAouv Bacikouq Kavoveg AOYLoHoU TwV TIBAvOTATWY.
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Mépog A - KepdAato 50

NAPAAEITMATA - EOAPMOTE2

n EmAéyoupe otnv tuxn éva prva tou €troug. Na Bpebouv ol mbavotnteg Twv
EVOEXOUEVWV:
A: O unvag apxicet ané M.
B: O prjvag eivat Bepivag.
I O pnvag éxel 31 nuépeg.

Nvon
O deypatikdog xwpog Q mepiéxel 12 otolxeia, ondte 10 MANBOC Twv duVATWV
neputwoewy eivat N(Q) = 12.
To evdexduevo A eivat A = {Mdptiog, Mdoc}, ondte To TIARBOC TWV EUVOIKDOV
MEPUTTWOEWY Yla TNV Tpayparonoinor tou eival N(A) = 2.

, N(A) 2 L

Apa P(A) = NQ) =95 = g '1mnepinou 16,7%.

To evdexduevo B eival B = {louviog, lovhiog, Alyouaotog }, ondte €xoupe N(B) = 3.
, N(B 3 1,

ApaP(B)zﬁz?zz N 25%.

To evdexouevo [ eival
I = {lavoudplog, Mdptiog, Mdiog, lovhioc, Alyouotog, OKTdREIog, AskéuBploc },

omtéte N(IM) = 7. Apa P(IN) = %

= % N nepinou 58,3%.
Mia opdda divel duo aywveg. Av n rilBavotnta va kepdioel Tov
MPWTO aywva eivat 45%, n moavotnta va kepdioel Tov deUTEPO
aywva eivat 60% kat n mubavétnta va kepdioel kat Toug dUo
aywveg eivat27%, va Bpebouv oL mbavoTnTeg TwV EVOEXOUEVWV:
a) Na unv kepdioel Tov MPWTO aywva.
B) Na kepdioel €vav Touldxlotov and Toug dUO aywvVeg.
Nvon
Ovopaloupe A 10 evdexOuevo va kepdioel N opada Tov TPWTO aywva kat B 1o
evOeXOUeVo va kepdioel Tov deUTePOo aywva. To evoexOuevo va kepdioel Kal ToUG
duo aywveg eivat A N B, ondte €xoupe:

45 60 27
P(A) = 100" P(B) = 100 kat PANB) = -+~

a) To evdexOuUevo va unv kePdIoeL TOV TIPWTO aywva eival TO CUPTANPWUA Tou A,
onAadn to A’. Nvwpiloupue duwg otL P(A) + P(A’) = 1, ontdte €xoupe:
45 N , N4 45 N _ 95
To0 t PAY=1 N PA)=1-9550 N PA)= 100"

Apa n mbavotnta va pnv kepdioel Tov TPWTo aywva sival 55%.
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5.3 'Evvola Tng meavdotntag

B) To evdexduevo va kepdioel 1 opdda évav TouAdxloTov arod Toug dUOo AYWVEQ
npayuarornoleral, dtav mpayparonoleral €va Touldxiotov amnd ta evoexoueva
A, B, omdte eivat to A U B.
MNvwpiCoupe duwe ot P(A U B) + P(A N B) = P(A) + P(B), omidte €xoupe:
27 45 60 45 60 27 _ 78

PAUB) + 150 = 00 + 700 =900 T 700 ~ 700 — 700

Apa n mibavétnta va kepdioel évav TouAdxioTov and Toug dUo aywveg eival 78%.

EPOTHEIZ KATANOHXHX

n >€ Tolo amnod ta napakdtw melpduara ta duvatd aroreAéopara sivat lootibava;
a) A6 éva KouTi Ttou Tieplexel 12 duoleg UmndAeg, amnd Tig omoieg 4 eival mpdolveg,
4 KOKKIVEG Kal 4 AOTIPEG, EMIAEYOULE Wia KAl ONUEIDVOUUE TO XPWHA TNG.
B) And €va kouti Ttou TieplExel 12 duoleg purdAeg, and Tig oroieg 5 eival pdolveg,
5 KOKKIVEQ Kal 2 AOTIPEG, EMIIAEYOULE Wia KAl ONUEIDVOUUE TO XPWHA TNG.
Y) Arté TN AEEN «xapd» eIAEYOUE éva YPAUUA KAl ONUEIWDVOUUE TToLO elval.
O) Ao TN AEEN «XWPa» ETUAEYOUPE €va YPAUUA KAl ONUEIOVOUUE TIOLO elval.

n PAUB)

Av emAéEoupe Tuxaia éva ypduua g aAgapntou, téte n mubavomra va eivat

Qwvnev eivat:
1 1 7 17
Q) > B) oz Y) 24 9) o7

Na emAéEeTe T owoTr) andvinon.

Na xapaktnploete TIQ MApaKdTw MPEOTAoelg Ue (2), av elval owoTég 1 ue (A), av
elval A\avBaopuéveg.
a) H mBavdtnta evog evdexopevou A unopel va eivat P(A) = 1,02.
B) Av n mBavdotnTa evog evdexougvou A eival 80%, Tote ypdpoupe P(A) = 80.
y) To B€Ralo evdexduevo €xel BavotTa 1 kal To aduvato evoexOUeEVO
€xel Tubavomta 0.
d) Av n mubavétnta va Bpetel elval 32%, TéTe n TBavétnTa va un Bpégel
elval 68%.

Av n muBavétnTa va npayuatoronfel éva evdexouevo A eivat é, TéTE N TIBAvOTNTA
va pnv npayparoroin®el To A eivat:

o 3 B) & v £ 3) ¢
Na emAéEeTe TN OWOTN AnAvInon.
Ma 500 evdexdueva A, B 1axGouy P(A) = %, P(B) = % kal P(A N B) = %

‘Evac pabnmg unoAdyloe o1t P(A U B) = % Eival owotr n andvinor Tou;
Na alTloAoyroeTe ToV I0XUPLouG 0ag.
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Mépog A - KepdAato 50

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

ErmAéyoupue oty tUxn évav aképalo aplbud amd 1o 1 éwg kat to 13. Mola eivai n
niBavoTnTa va eivat:
a) aptog B) MOAAMAGOL0 ToU 4;

e ua kKApwon undpxouv 1200 Aaxvol amd toug oroioug kepdilel o €vac.
Méoo % mbavotnta €xel va kepdioel KATIOL0G TTIou ayopace 6 Aaxvoug;

>e ula tpdnouia 52 puAwV urtdpxouv 12 gryoupec. Av eTiIAEEOUE OTNV TUXN €va
QUM\O, Tola elval n mbavotnTa va pnv eival eryoupa;

>e €éva KouT( urtdpxouv 20 duoleg umadAeg, ano Tig onoleg ot 8 eival yahddieg, ol 7
elval kiTpiveg kat ol 5 eival donpeg. Bydloupe otnv tUxn uia uidAa. Na Bpeite T1g
MOAVOTNTEG TWV EVOEXOUEVWV:

A: H undAa va eival kitpivn.
B: H umdAa va unv eivat dompn.
[ H ymdAa va eivatl yahdadia ry aorpn.

>Tov dInmAavo Tivaka gaivetal 1 Badupoloyia Twv 25 9 1
HaBNTWV evog TuNuatog ota Mabnuatikd. Av 12 g
enmAgEoupe otnv TUXN €va uadntr, va Bpeite Tnv 13 5
niBavoTnTa va £xel Babuod: 14 4
a) 15 15 3
B) LIkPATEPO TOU 14 16 2
Y) peyaAutepo 1 (oo Tou 16 L 2
5) 1911 20 LLE S

19 2
20 1

a Pixvouue €va voulopa tpelg gopeg. Mola eival n rmbavotnTa va QEPOUNE Kal TG
TPEIQ POPEG TNV (dla EvOelEn;

Pixvouue €va Cdpl duo popeg. Na Bpeite TIg TIBavATNTES TWV EVOEXOUEVWV:
A: ®€pvoupe Kal TIg dUo POoPES 6.
B: ®€pvoupe v dla €voelEn kat Tig dUo POPEQG.
[ ®€pvoupe pia Touldxlotov gopd 5.
B ATO TOug 25 uabntég piag Taéng povo ot 12 éAucav pia doknon. Av emiAéEoupe
otnv TUXN évav uabnt, Tola eival n mbavotnta va pnv €xel AUoel TNV Aoknon;
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5.3 'Evvola Tng mibavétntag

Av 0 TIPWTOG MABNTC Tou emAéEaue dev €Auce Tnv AoKnon Kal amd Toug
uttéAotrmoug emAéEoupe OtV TUXN €va OeUTepo uadnt, ToTe mola eival n
mBavamTa va gxel AUoel v Aoknon;

H mBavdétnta va unv ndel kdnolog oto B€atpo eival TpimAdola anod v rmeéavotta
va 1idel. Mota eival TeAikd n mbavdtta va mndel oto B€atpo;

a duo evdexdueva A, B 1oxuouv P(A) = % PB) = % kalt P(A U B) = % Na
Bpelte Tnv uBavémta P(A N B).
5 N 11 T . .
Av P(A) = T P(B’) = 17 Kl P(AUB) = 7, Va Bpelte v uBavotnta P(A N B).

H mBavomrta va yvwpicel kdmolog AyyAikd eivatl 42%, va yvwpilel TaAkd eivat
21% kat va yvwpilel kal Tig duo yAwooeq eivat 15%. Mola eival n mbavdomnta va
yvwp(Cel uia Touldxiotov armd TIg dUo YAWOOEG;

—_ —
N —

a8

O kaBnynmg Twv Mabnuatikwy dlariotwoe ATl 0To udbnua g ewuetpiag, and
TOUuGQ 24 uabnrteg evog Tunuarog, 18 eixav kavova, 14 eixav dlapntn kal 20 eixav
Kavova 1) dlapnTn. Av emiAéEoupe atnv TUXN €vav uabnt, mola eival n rmbavotnTa
va €xel kavova kal dlapnn; @

H petaBiBaon xapaktnpeloTikwy amo yevid og yevia
- O Mévte Kal oL vOUOL TNS KAnpovouIKOTNTAC
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Mépog A - KepdAato 50

. TENIKEX AZKHXEIX 5ou KEOAAAIOY

Aivovtal Ta olvoha Q = {xEN, drou x = 8}, A = {x€Q, émou x 4pTIoG } Kal

B = {x€Q, émou x dlaipémg Tou 8}.

a) Na ypdyete ta ouvoAa Q, A, B pe avaypagr] Twv oTolXelwv Toug Kat va ta
napaotroete oto (B0 didypapua Venn.

B) Na npoodlopioete Ta ouvoha A U B, AN B katta A’, B" wg mpog Bacikd auvolo Q.

Y) Av emiAeEeTe Tuxaia €va otolxelo Tou Q, va Bpeite v miBavoTnTa:
i) va avrkel oto A i) va unv avrkel oto B
i) va avrjkel oto A kal oto B iv) va avrjkel oto A 1y oto B.

>’ évav katayuktm urndpxouv 12 maywtd, and Ta orola 3 eival Bavikia, 3 cokoAdta,
3 ppdoula kat 3 eloTikl. Mola eival n mbavétnta va ndpel n Mapia Tuxaia éva maywtd
He yeuon ppAoulag Tiou Jovo auto dev TNG apgoel; AUo PEPEG apyoTtepa 1 maywto
Bavihia, 2 Taywtd cokoAdta kat 1 maywtd ppdoula €xouv katavaAwBel. Mola eivat
Twpa N mbavémnta va ndpet N Mapia Tuxaia éva maywtd Tou va TG APETEL,

Ta 80 madid ng " 1d&ng evog MNuuvaoiou eméleEav va didaxTouv ula delTtepn
E€vn YAwooa avdapeoa ota MaAAkd kat ta Mepuavikd. Ta 18 amd ta 30 ayodpla
enélekav 1a Nepuavikd, evd 36 kopltola eméAegav ta MaAAKA.

a) Na cupnmAnpwoete Tov mivaka:

FaAAika

B) EmiA€youpe Tuxaia éva maidi. Na Bpeite v mibavotnta:
i) va elvar ayopl
i) va €xel emAéEel Ta Mepuavika
iii) va elvar ayopl kat va €xel etiAeEel Ta MaANKA
iv) va elval kopitol 1) va €xel emAeEel Ta Mepuavikd.

Amé 1o oUvoho {25°, 36°, 65°, 92°} rou TiePIEXEl WC OTOIXE(Q UETPA YWVIDY, ETIAE-
youpe Tuxaia duo dlagopeTikoug aptBuouc. Av autol ekppdlouv ta uETpa dUo
YWVIWV eVOC TPLYWVOU, Ttola elval n mbavotnta o Tplywvo autd va eival opBoywvio;

Amé 1o olvolo {8, 12, 16, 20} ermAéyoupe Tuxaia TPEIC dlAPoPETIKOUG aptBuoUG.
Mola n mBbavétnTa ot TPelg autol aplBuol va ekpEAlouV Ta UNKN TWV TIAEUPWY eVOQ

TPLYWVOU;

u A6 1o 0UvoAo {1, 2, 3, 4} eruAéyoupe Tuxaia dUo aplBuolc Tov éva JeTd Tov GAAO
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Mépog A - KepdAato 50

Kal e autoug oxnuatioupe €va kAdopa. O mpwTog eival o aplBunmg Kkat o
deUTepog eival 0 TTapovouactng Tou kKAdopatoc. Na Bpeite Tnv mbavotta wote
TO KAAOoUa Q) va ekppdlel aképalo aplBud  B) va eival pIkpdTePO TG povAadag.

Av yla duo evdexopeva A, B evog detyuatikou xwpou Q loxuouv P(A U B) = % Kal

P(A) + P(B") = 15

va urtoAoyioete v mbavotnta P(A N B).

O Nikog oxupiCetal 611, o6tav pixvouue duUo Cdpla, N TUBAvOTNTA va €XOuV
dBpolopa 8 eival peyaAutepn and tnv mbavomrta va €xouv dbpolopa 7. Eival
OwWOTAC O IOXUPIOPAG TOU;

To tpiywvo tou Maokdd kar or Mbavotntes
O MaokdA xpnolpomnoinoe To aplOunTIkd Tplywvo (Tplywvo MaokdA) MPOoKeluEvou va
npoodlopioel TO TANO0C Twv dUVATWY AMOTEAEOUATWY Katd Tn piyn evdg vouiouaroc.
MNa mapddelyua, av piEoupe €va vouplopa pia, duo, Tpelg Qopegg, ToTe Ta duvard
aAMoTEAE0OUATA Kal TO TTA)B0G Toug paivovtal oTov TapakdTw Tivaka:

MARBog 6uvaroov

2 =21
Kl
2 KK T 1 2 1 4 =22
MK
KK MK
3 KKK  KIrK FKE TTT 4 3 3 1 8 = 28
KK KIm

Na Bpelite:

a) To mARBog Twv duvatwy anoteAeopdtwy oe 5 pielg Tou vou{oparog.

B) Tnv mBavdTnTa va gepoupe TV dla €voelen Kat TIG 5 PopPEG.

Y) Tnv ruBavétra va gEpoupe OAEG TIG POPES YPAUaTa, av plEouue To vOuIoua 6 GOPEG.

EMANAAHWH — ANAKEOQAAAIQIH Sou KEOAAAIOY

A ZYNONA

ZUvolo eival kdBe culMoyr avtikelévawy, tou kabopiZovral pe andAutn cagrivela kal dlakpi-
vovTal To éva anod To dAAo.

e ‘Eva oUvolo unopel va mapactabel e avaypar 1y Ye Teply pagn Twv oTolXelwy ToU Kal Je To
ddypappa Venn.

® ’‘lga ovouddovtal dUo oUvoAa, dtav €xouv Ta (Bla akpIBWS otolxela.

e ‘Eva ouvolo A ovouddetal urtooUvolo evdg ouvolou B, dtav kdbe otolxelo Tou A elval kat
otolxelo Tou ouvolou B kat cupBoAicetal A C B.

e Kevo oUvolo ovoudZetal To oUVOAO Tou Oev €xel Kaveéva otolxelo kal oupBoAileTal &.
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Mépog A - KepdAato 50

Mpd&elg e ouvoha

B. AEITMATIKOZ XQPO2 — ENAEXOMENA

e [leipapa TUXNG ovoudletal kdBe Telpapa mou doeq POPES Kal av To ernavaidBoupe, dev
urtopoupe va TipoBAEPounE To aroTéAeoud Tou pe andAutn BeBatdtnra.

® AelyuaTIKOG XWPOG evog TEIPANATOC TUXNG OVOUAZETAL TO OUVOAD OAWY TwV dUVATWY ATTOTEAE-
OpdTWY TOU Kal cupPBoAiletal pe Q.
Evdexdpevo evog Telpduatog Tuxng ovouddetal kdbe urmooUvolo Tou delyuatikou xwpou Q.

e ‘Eva evdexouevo ipaypatoroleltal, étav 10 arnoTEAeoUa ToU MElPAUATOS OE JIa CUYKEKQIUEVN
EKTEAEOT] TOU elval atolxelo Tou evdexougvou.

e Bépalo evdexduevo evog melpduarog TUxNG ovoudleTal To evdeXdUEVO TIOU TIPAYUATOTTIOLETAlL
o€ OTIoladN|TIOTE EKTEAEON TOU TIEIPAUATOG.

e AdUvato evdexoduevo evdg MelpduaTog TUXNG ovoudZeTal To evOeXOUeEVo TIoU deV TIPAYUATO-
TolefTal oe Kapld eKTEAEOT TOU TEIPAUATOG.

® ‘Evwon dUo cuvolwv A, B ovoudZetal éva véo oUvolo Tou €xel wg otolxela Ta kotvd
Kal Un Kowvd ototxela Twv dUo cuvoAwy Kal cupBoAiletal A U B.

® Tour) dUo ouvohwv A, B ovoudletal €va véo oUvolo Tou €xel wg otolxela ta kovd
otolxela kat Twv dUo ouvoAwv Kal cupBoAiletat A N B.

e SuunAnipwpa evég ouvolou A wg Tpog éva Baoikd ouvolo Q ovoudletal éva vEo
oUvolo Tou €xel wqg otolxela oAa ta otoixela Tou Q ToU dev avrkouv OTo A Kal
OUMPBOACeTal A'.

g| NI mm NapéoTaon
>
cfs)_ ToAUB npayucnonomlral
‘9< A UB « A1 B» | dtav npayuatornoleitat éva
18 TouAdylotov amnod ta A, B. B
>
W | D To A N B mpayuartomoleftat | A Q
g_ > ANB « A kat B» grav mpaypatornolouvrat
= Tautdypova Ta A kat B. B
T — 5 |
lf(or % To A’ mpayuatornoleftal
\8_ = A’ « Ox1 A» étav dev payuaromoletral
_ 5— T0 A
W

e AcupBiBacta ovouddlovtal duo evdexdueva A kat B, dtav A N B = @.

[, [TIGANOTHTES

e KAaolk6g oploudg TG mbavétnTtag

> éva melpaua TUxng e oormiBava aroteAéopara mlavatTa evog evdexouévou A ovoud-

Coupe Tov aplbuod

TTANB0C EUVOIKWV TIEPITTWOEWV

N(A)

P(A) =

MAN60Q duVaATWY TMEPITTWOEWY

N(Q)

— Ta kd&Be evdexduevo A evog delyuatikol xwpou Q 1oxuel 0 = P(A) = 1.

— loyxdouv P(Q) =1 kar P(@) = 0.

e Baolkol kavéveg AoylopoU Twv bavothTwy
2’ éva melpapa tuxng
— yla ortolodnmote evdexduevo A loxuel P(A) + P(A') =
- yla oroladnnote evdexopeva A, B .oxuel P(A U B) + P(A N B) = P(A) + P(B).
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1.1 loémnTa TpIyRVROV

v/ Buuapal nola eival ta oroixela evos tplywvou
(kupra — Oevtepevovia) Kal ta €ion Twy TpIywvy.

v Mabaivw note dvo tpiywva eival ioa kal nola eival ta
Kpichpia 100tntas tpryuviv.

v MabBaivw noia eival ta kpithipia 100tntas oploywviuwy tplyuvev.

APAXITHPIOTHTA

Av petatortiooupe katdAMnAa 1o tpiywvo ABIT, xwplg autd va petaBAnbel, téte Ba
Tautiotel he éva amnd ta tpiywva Ty, Ty, T, T,

A
N
A H [

/ Q z \ : \ Y

E
P
o A 2 B r

1. Na anotundoete 1o Tpiywvo ABIT o dilapaveéc XapTi kat va BEefte pe Toto and ta

Tolywva Ty, T,, T;, T, TQUTICETAL.

2. Na OUPMANP®OETE TIG 1OOTNTES:
AB = ... , Bl = ... , TA= ... , A= .. , B=... kat = ...

(. J

KUpla kat deutepeuovta oTolxeia Tptywvou — Eidn Tptywvawy
A

>e KABe Tplywvo ol TTIAeUPES Kal ol Ywvieg Tou ovoudlovral
KUpla ototxeia tou tptywvou. Ot MAEUPES evoC TPLYWVOU Y
ABI™ mou Bplokovtal amévavtl and TS Ywvieg Tou K @ r

oupBoAiCovtal avtiotoixwe a, B, Y. B a r

Ma Tiq yovieg kdBe Totydhvou ABI 1oxUe! Haulo il M k-

H ywvia Tou Tplyvou mou repleéxetal HeTAEU U0 MAEUPWV AEyeTal TiepleXOUEVN Ywvia
TWV MAEUPWV aUTWV, TL.X. Teplexouevn ywvia Twv mAeupwv AB, Al™ eival n ywvia A,

Ot ywvieg Tou TPlyWvou TOU €XOUV KOPUQPESG Ta dKpa MIag TAeupdg A€yovrtal
TIPOOKE(PEVEG YwViEQ TNC MAEUPAG aAUTNG TT.X. TIPOOoKelueveg ywvieq Tng mAeupdg Bl
elvai ol B katT.

‘Eva tplywvo avdloya pe To eldog Twv YwVIwY Tou ovoudletal:

&

A I I
B r A B A B
Ofuywvio, Stav €xelOAeG | | AubAuyuvio, Stav éxel OpBoywvio, étav éxel
TIG YWwVieG TOU O&eled. dia yovia appAeia. Hia yowvia opon.
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1.1 logdétnta TpLydvey

>e KdBe opboywvio Tplywvo n TAeupd mou PBploketal amévavil and tnv opdr ywvia
ovopddetal uttoteivouaa, evd ol AA\eg dUo ovoudlovTal KABETEG TAEUPEG.
‘Eva tplywvo avdAoya Pe TIQ OXEOELG TTOU OUVOEOVTAL Ol TAEUPES TOU ovopdleTal:

A A A
B r
B r B r
Zkadnvo, Stav éxel kal TIq loookelés, dtav éxel loondevpo, étav éxel kal
TPEIG TMAEUPEG TOU AVIOEC. duo TAeUPES (oeq. TIQ TPEIQ TTAEUPEG Tou {oeq.

>e 1000KeAEQ Tplywvo ABIT pe AB = Al n Aeupd BI™ ovoudZetal BAon Tou Kal To onuelo
A Kopu®r] Tou.

>’ éva Tpiywvo, ektdg amod ta kUpla otolxela, undpyxouv kal Ta deutepelovta OToLxeia,
mou elval ot dAPEDOL, oL dLXOTOWOL Kal Ta Ugn).

A A

B #

M # r B H r B r

A
Aigueoos evdg TPLYWVOU

ovopdletal To eubuypau-
MO TUNUA TIOU EVAVEL ula
KOPU®N| TOU TPLYWVOU (e TO
€00 TNG amévavtl MAeUPAq.

Aixotdpos evég TpLydvou
ovopddetal To eubuypaupo
TUAKA TIOU PEPOUUE ATIO Ia
Kopu®n, XxwpliCel T ywvia oe
duo {oeq ywvieq kal kata-

Yyos evdq tpLydVOU OVO-
ualetal tO €UBUYPAUMO
TUNUA TIOU QEPOUPE amod
Ui Kopur, eival kKdabe-
TO OV eubela g ane-

vavil MAeUpdqg Kal Kata-

NyeL oty anévavtl mAeupd. Niyel oty euBeia auTh,

loa Tplywva

Av petatoriooupe éva tplywvo ABIT oe pia dAAn B€on
Kal Bewprjooupe OTL KATA TN PETATOTION TOU auTd O€
uetaBdMetal, Téte ol Kopupeg Tou A, B, I Ba ndpouv
TIQ B€oelg Twv onueiwv A’, B, T" avtiotolxwg Kat To
Tplywvo ABIT Ba ndpel ) B€on tou tptydvou A'B'T". B N r
Agou ta tplywva ABIM kat A'B'T” tautlCovtal, téte ot/ /A
avtiotolxeq MAeUp€q Kal ywvieg toug Ba eival {oeg,
agou kat auteg tauticovtal. ‘Etol éxoupe:

AB = A'B’, Bl =B'T’, Al =A'T" kal B’

A=A B=B, [=r1"

Auvo tplywva ABIT kal A'B’T’, yia Ta omola toxdouv ot
TPONYOUUEVEG 1OOTNTES, AEue OTL elval oa. AnAadn

r/

e Av dU0 Tpiywva €xouv TIG TTAEUPEG TOUG (0eq pia mpog pia Kal TI§ avtioTolxeq Ywvieg
Toug {oeg, ToTE eival (oa.
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Mépog B - KepdAato 1o

loxUel akdun kat To avtiotpo®o. AnAadn

e Av dUo Tpiywva eival ioa, Téte Ba €xouv TIG TIAEUPES TOUG KAl TIG AVTIOTOLXES YWVIES
Toug (oeg pia mpog pia.

270 €&Ng oe KABe petardnion Tplyvou Ba Bewpoupe OTL autd de uetaBdAeTal. Autd
onuaivel 611, av €xoupe dUo (0a Tplywva, UMOPOUUE va UETATOTHOOUPE KATAAANAQ TO €va
arnd autd, wWoTe va TEoEL TTAVW OTO AANO.

MNa va arnodei&oupe Ot1 duo Tpiywva eival {oa dev eival anapaitnto va anodeiEoupe OTL
EX0UV OAEQ TIQ TAEUPES TOUG KAl TIG QVTIOTOIXES YwVieq (0eg pia Tipog uia.

>Tn ouvéxela, 6a pdboupe TPOTACEIS e TIQ oToleg dlAMOoTWVoUpE OTL Kal pe Alydtepa
otolxela eival duvardv va dlakpivoupe av duo Tplywva sival (oa.

O mpotdoelg autég elval YWwOoTEG WG KPITAPLA LodTNTAG TPLYWVWV.

Kptthpla LodtnTac TeLywvwv

1° kptplo wodétntag (M- - M)

a duo Tplywva oxvel n mapakdtw Bactkn WBétTnTa 1odtnTag

Av dUo Tpiywva €xouv dUo TAeupEq (oeg pia Tpog pia kat Tnv meplexdopevn ywvia
Toug {on, tdte eival (oa.

Modyuatt, oxedidlouue OUo Tplywva ABIC

kal A’B'I" mou va €xouv dUo TAeupég (oeq
AB = A'B’, AT = A'T" kat v neplexopevn ywvia
Toug lon A=A,

Av usmTomoouue 1O Tplywvo ABI, €tol hote n B

ywvia Ava ouumneéoel pe Tnv {on g ywvia A kal

n mAeupd AB va ouprméoel pe Ty (on g mAeupd A'B’, téte n Aeupd A" Ba oupmeoel
pe Tnv {on g mAeupd AT’ kat ol kopuPeg B, I Ba cuuméoouv pe TIG Kopupeg B, T
avtiotoixwe. Apa ta tpiywva ABIT kat A'B'T" Ba ocuunéoouy, omdte eival (oa.

Na napddetypa, Ta tplywva ABIT kat AEZ Ttou

dimAavou oxnuarog eival (oa, apou €xouv OUO
nmAeupeg (oeq (AB = AE = 4 cm, BI' = EZ =5cm)
KAl TNV Teplexopevn ywvia Toug (on (B =E= 70°%)

Emouévwg, ta Tplywva Ba €xouv Kal Ta Ur[o)\ou'[o B
avtiotolxa otolxela Toug (oa, dnAadn

~ ~ ~

Ar=AZ T =7 kai A = A,

Mapatnpouue OTl ol (oeg ywvieg I, Z Bplokovtal anévavtl and Tig (oeg mAeupeg AB, EA.
Fevika:
>¢ (oa Tpiywva anévavtl and ioeg MAeup€q Bpiokovtal (oeq ywvieg.
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1.1 logdétnta TpLydvey

2° kpimptlo woottag (M-M-1T).

>xedlaloupe duo Tplywva ABIT kat A'B'T" mou va
€xouv pia mAeupd {on Bl = B'I”’ Kal g npoomlus—
VEQ OTNV MAeUPA auTr) Ywvieg (0eq B=B'kal=r" B
Av petatoriooupe 1O Tplywvo ABIT, €rol wote n
nmAeupd tou Bl va ouuneoet he Tnv (on g mAeupd
B’ kal n ywvia B 3 va ouurméoel Pe v (on g ywvia B’ TéTEe N ywvia T 6a OUUTEDEL e
mvV {on g ywvia T kau N Kopu®n A Ba CUUTECEL Ue TNV Kopupn A,

Apa ta Tpiywva ABIT kat A’B'T” Ba ouunéoouy, ondte eival oa. Emougvwg

i r e i r

Av dUo Tplywva €xouv uia mAeupd (on Kat TIG PookKelueveg otnv MAEUPA AUTH Ywvieg
(oeq pia mpog pia, TéTe eival (oa.

MNamnapdadelyua, tatplywva ABIT kat AEZ Tou dimAavou A

oxfuarog eivat (oa, apou €xouv uia mAeupd ion (Al = &0 B E

AE = 8 cm) Kkal TIC POooKelueveg otnv MAeUPd aut 8 cm 40°
A< e0

ywvieg (oeg (A=A =60°, ' =E = 40°). eom
Enopévwg ta tplywva Ba €xouv kat Ta umdAolmna
avtiotolxa orotxela Toug (oa, dnAadr)

B= Z AB=AZ Bl =EZ

Mapatnpouue OTl ol {oeg TAeupég AB, AZ Bplokovtal arévavtt and Ti¢ (oeg ywvieg T, E.
evika:
2¢ (oa Tpiywva anévavtl and (oeq ywvieg Bpiokovtal ioeg MAEUPEQ.

3° kptpto woétntag (M - M- 1).

>xedldloupe dUo Tplywva ABIT kat A'B'T™ mou va A N
€X0UV Kal TIG TPEIG TTAEUPECS Toug (oeq
(AB = A’'B’, Bl = B'l"", Al = A'l").
Av petatoriooupe katdAnAa to Tplywvo ABIT, téte B B’
auté Ba ouumnéoel pe 1o Tpiywvo A'B'T, omndte ta r I
Tplywva elvat {oa. Enopévwg

Av dU0 Tplywva €xouv TIG TIAEUPEG TOoUGg (0eq pia pog uia, TdTe eival oa.

MNa mapddeyua, ta Tpiywva ABIC kat AEZ Ttou
dimAavou oxruatog elval (oa, agou €xouv Kal TG
TPeIg TIAeUPEG Toug (oeg, AB = AE = 3 cm,

Al = AZ = 6 cmkat Bl = EZ = 5 cm. Apa Ba €xouv
Kal ta undAloima avriotolxa otolxela Toug (oq,
dnAadn

A=A B=Era =2
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Mépog B - KepdAato 1o

Kpttrpla 1ootntag 0pfoywvinv Tptywvwv

Ta mponyouueva KpLmpla 1odTNTag TELYWVWY UMopoUue va Ta epapuoOocoune Kal OTa
opbBoywvia Tpiywva.

r r

A B A B’

A B Sxfiua 2

A

B
xnua 1

>10 oxnua 1 1a opboywvia tpiywva ABIM kat A'B'T” eival {oa, yiati €xouv TIQ kdBeteq
TTAEUPEC TOUQ (0eq pia Tpog pia kat Ty Teplexouevn ywvia toug on, apou autr eival opor).
>T0 oxnua 2 ta opboywvia Tplywva ABIM kat A'B'T" €xouv Tnv unotelivouoa Kal pia KABet
mAeupd (on kat onwg mpokuntel and 1o MNMubaydpelo Bewpnua Ba €xouv Kal TNV Tein
mAeupd Toug (on. Apa Ta Tplywva Ba eival {oa, apou €Xouv Kal TIC TPEIS TIASUPES TOUG (0eq
pia mpog wia.

Ot dUo auTég MepImTwoelg cuvoyiCovtal oto NG KPITNELO 10ATNTAG 0pB0YWVIWY TPLYWVWV.
Av dUo opBoywvia Tpiywva €xouv dUO avtioTolxeq MAEUPEQ (oeg pia mpog uia, téte
elval {oa.

2xnua 3 2xnua 4 2xnua s

210 oxnua 3 Ta opboywvia Tpiywva eival (oa, yiatl €xouv pia mAeupd {on kal TIQ
npookelueveg otnv MAeupd autr ywvieg (oeq pia pog pia.

>ta oxnuara 4 kat 5 ta opBoywvia tplywva €xouv dUo ywvieg (oeg pia mpog pia, ondte
Ba €xouv Kal TNV TPITN ywvia Toug (o, a@ou To dBPOoIoua TWV YWVIWY evOg TPLYWVOU elival
180°. Apa elval {oa yiati €xouv pia mMAeupd {on Kat TIQ TTEOCKE(evVES oTnV TTAsUPAd auTh
ywvieg (oeq pia mpog uia.

O T1pelg auTég TepITTwoelg ouvoidovtal oto eENG KPP0 100TNTAG TwV 0pBoywviwy
TOLYWVWV.

Av dUo opbBoywvia Tpiywva €xouv pia avtiotowxn mAeupd (on kat pia avriotowxn oeia
ywvia {on, tdte eival (oa.

Ao Ta TIPOoNYyoUUEVA KOIMPLA LoOTNTAG 0PBOYWVIWY TPLYWVWVY dIATIIOTWVOUNE OTL:

AuUo opBoywvia Tpiywva eival ioa, dtav €xouv

® JUo avrioTolxeg MAeUPEG (0eq Wia Tpog pian

® uia avriotoxn mAeupd ion kat pia avtioToiyn o&eia ywvia ion.
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1.1 logdétnta TpLydvey

MAPAAEITMATA — EOAPMOTEZ

>e 100OKeEAEG Tpiywvo ABIT (AB = Al') gp€poupe TN diX0TOpo AA.
a) Na ouykplBouv ta prwva ABA kat AAT.
B) Na amodeixbel otL B =TI kat 6Tt n dixotopog AA eival dilduecog kat UPog.

Nvon

a) Zuykpivoupe Ta Tplywva ABA, AAT™ kal tapatnpouue Tl
EXOUV:
e AA = AA, ko) TAeupd
* AB = Al ano v unobeon
o A = A , apou AA dixotéuog TS ywviag A.
Apa ta Tpiywva eivat {oa, yiati €xouv dUo TAEUPER (0eq
uia mmpog pia kal v meplexdpevn ywvia toug {on.

B) Emewdn ta tplywva ABA kat AAI gival {oa, Ba €xouv 0Aa Ta avtiotolxa otolxeld
Touc {oq, OT[OTS B = I' BA AF Kal 31 32
Agou eival A = A Kal A + A = 180°, Ba €xoupe A = A = 90°, ondre n
dxotépog AA eival kat Ugog. H dixotouog AA eivarl kat dilduecog, apou BA = AT,
AmodeiEaue Aomov Ot
2€ KABe I00OKEAEG TPLywVO:
a) Ot ywvieg Tng Bdong Tou eival {oeq.
B) H dixotduog, To UPogq Kal n SIAPETOG TIOU PEPOULE ATO TNV KOPUPT| TIPOG TN

Bdon Tou guprirtrouy.

A E

2710 dimAavd oxnua eivat A=A=w ka Al =TA.
Na arodeixBel 6Tt AB = AE. r

Nvon B
Juykpivoupe Ta Tplywva ABIT, TAE kal mapatnpouue OTL €XouV:
e Al =TA amd v umnodbeon
e A=A amno v unobeon
° ﬁ = Fg ylati elval Katakopuerv ywvieg
Apa ta tplywva ABIT kal TAE eival {oa, yiati €xouv pia mAeupd (on kal TIQ
npookelueveg oe auTr) TNV MAeupd Ywvieg (oeg uia mpog uia.
ApouU ta Tpiywva elval (oa, 6a €xouv kat 6Aa Ta urtdAolta avtioTolxa oTtolxela Toug
(oa, ondte AB = AE.

Na arodeixBel dtL KABe onueio TNG pecokaBéTou evog euBUYPAUUOU TUAUATOG
loanéxel anod Ta akpa Tou.

Nvon
deépoupe TN UeoOKABETO € evog eubBUypauuou Tunuatog AB mou To Téuvel OTo
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Mépog B - KepdAato 1o

(e) onueio M. Av X eival tuxaio onueio Tng uecokaBeTou, Ba
anodeiEouue 611 ZA = 2B. 2uykpivouue ta opboywvia
Tplywva AMZ, BMZ kal mapatnpouUpue Ot €X0UV:

® >M = XM, Ko TAeupd Kal

e AM = MB,apou 10 M eival pe€oov tou AB.

Apa ta opboywvia autd Tpiywva eival (oa, yati €xouv
dUo avtioTolxeg TMAeUPER Toug (oeg uia pog uia.

Apou Ta Tpiywva eival {oa, 6a €xouv kal Ta urndlolna
avtiotolxa otolxela toug (oa, omndte 2A = 2B.

XapakmPELoTKA BIOTITTA TwV ONUEiwY TG METOKABETOU evAg eUBUYPAIUOU TUAATOG

A6 TO POoNyoULEVO MAPAdEYUA CUUTEQAIVOUNE AOITOV OTL:

KdBe onpeio g pecokabgTou evog euBUYPAUUOU TUAATOG LOATEXEL Arod TA AKEA TOU.
AmodelkvUeTal akoun OTL loxUel Kal TO avTiotpoPo, dnAadr)

Kd&be onueio mou oamnéxel and ta dkpa evog eubUypaupou TUAUATOG eival on-
pelo TNG pecokaBETOU TOU €UBUYPAUUOU TUNMATOG.

Na anodeixBei 611 KABe onpeio NG dixoTduou Ywviag loanéxel and TIG TAEUPES TNG.

Nvon

dEpvoupe TN dixotopo Oz g ywviag x(A)y Kal mavw o’
autrv mtaipvoupue €va tuxaio onuelo A. Av AB, Al eival
ol armootdoelg Tou onueiou A amd TIC MAEUPES TNQ
ywviag, 6a anodeiEouue 611 AB = AT,

2uykpivoupe Ta opBoywvia tpiywva OAB, OAl kat
napatnEouue ATt €XOUV:

e OA = OA ko mAeupd Kat

U 61 = 62, apou n Oz eival dixotépog NG ywviag x@y.
Apa Ta opboywvia autd Tpiywva eivat {oa, yiati €xouv avrioTtolxa pia mAeupd Kat
uia o€ela ywvia fon.

Agou ta Tpiywva eival (oa, 6a €xouv kat Ta urtdAolra avtiotolxa otolxela Touq (oaq,
omdte AB = Al

XapaktnPLoTiKn 1310TNTA TWV ONUeiwv TNG dLXOTOUOU Jag Yywviag

A6 To ponyoupevo mapddetyua cuuriepaivoupe Aotmov Ot

KdBe onpueio tng dixotdpou Jag ywviag loangxel and Tig mMAeUpES TNG ywviag.
AmodelkvueTal akoun otL:

KdBe eowtepikd onpeio uag ywviag mou oangxet and Tiq MASUPEG TG eivat onpeio g
OtXOTOUOU TNG.
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1.1 logdétnta TpLydvey

EPOTHEIZ KATANOH2XHX

A
Na egnynoete yiati eival (oa Ta tpiywva ABIT :
kKat AEA Ttou dimAavoUu oOxNuatog Kal va
E)\UUH)\npd)/E)STs TICQ 10OTNTEQ -
Bl = B

= ... , = ... Kal

A
, , , , . A
Na e&nynoete yiati dev elval (oa ta tpiywva o
& [¢) (o)
Tou dImAavou OXAUATog, av Kal €xouv dUo % p 3
MAEUPEQ (0eg Kal pia ywvia {on.
B 7 cm I E Z

Na eEnynoete yiati eival {oa ta Tpiywva tou

dIMAavou OXAUATOG KAl VA CUMTANPWOETE TIC

1oétnTeg AB = ... kat Al =

Na alrtoAoynoeTe TNV andvinon oag.

Elval {oa ta Tplywva Tou dimAavou oxXNUatog;
Na airtoAoynoeTe TNV andvinon oag.

Na Bpeite 10 Celyog TwV (OWV TPLYWVWV TOU
dimAavou oxAuatog.
@

70°
B 5cm
A A
u Na e&nynoete yiati eival {oa ta Tpiywva tou 5 >
, . . % §
AIMAavoU OXAUATOC KAl VA CUPTANPWOETE TIC 9 S0 &
loomrec A = ... , B= ... kat = ... B som

Na xapaktnploete TIq ApaKATw MPOTACELG He (2), av elval owoTeEg 1 we (A), av
elvar AavBaouévec:
a) Av dUo Tpiywva €xouv TIC Ywvieg Toug (oeg uia mpog uia, Tdte eival {oa.
B) Av duo Tplywva €xouv TIG TIAEUPEG Toug (oeg uia mpog uia, Tdte eival (oa.
Y) Ze dUo Tpiywva arévavtl and (oeg mAeupeg Bpilokovrtal (oeq ywviea.
d) Ze duo (oa tplywva anévavtl anod {oeq ywvieg Bplokovtal (0eq MAEUPEQ.
e) Av dUo Tpiywva €xouv dUo ywvieq (oeg pia mpog pia, Téte Ba €xouv Kal
mV Tpitn Toug ywvia {on.
oT)Av dUo Tplywva €xouv dUo TAeUPEC (0eg uia mpog uia, Téte Ba €xouv
Kal TNV Tpitn Toug mAeupd ion.
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Mépog B - KepdAalo 1o

oY)
m

n Eival {oa ta opBoywvia o
Tplywva Tou dimAavou 8cm 8 cm
OXNHaTOG;

Na altiohoyrnoete v
andvtnon oag. z

n Na Bpeite T0 Celyog Twv
(owv TpLYDVWV.
Na altiohoynoete Vv
andvinon oag.

5cm
L/
&)
m

A 5cm B A

Ta opBoywvia Tpiywva

Tou dIMAavoU oXNUaToqg £ £ &
. , . © © 2
€X0uV dUO0 TAeUpPER (oeC.
Na egnynoete yiatl dev
, ,Erwn Y A 8cm r A Z
elval {oa.
Na artiohoyrioete ylati f
elval {oa ta opBoywvia A r

Tplywva ABI™ kal AlA.

[IPOTEINOMENEZ AXKHZEIZ — TPOBAHMATA

E
n >10 dimAavo oxnua eivat AB = Al kat AA = AE.
Na amodeiEete o1t BA = lE.
r
A y
B

270 dmAavo oxrua n Od eival dixotéuog TNQ
vywviag xOy. Av OA = OB kal 2 Tuxaio onueio 0 DI
™g dixoTduou, va arnodeiete Ot1 ZA = 3B.

>1n Bdon BI" evdg 1loookeAoug Tprywvou ABI va midpete onuela A, E, wote BA = TE.

Na arnodeiete ot AA = AE. ALY

210 dimAavo oxnua eivat OA = O’ kat OB = OA. /r<
Na arode(&ete ot BIT = AA. o X

A B
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1.1 lodétnta TpLydvwy

Kdbe mAeupd Tou 1ooTAeUpoU TpLywvou ABIT
slval 8 cm. Av eivat AZ = BA = TE = 3 cm,
va anodeitete o1l 1O Tplywvo AEZ elval
LOOTTIAEUPO.

u >TIG TIPOEKTAOEIC TWV (owv TAeupwv AB, Al
evog 1oookeAoUg Tplywvou ABIT va mdpete
avtiotolxwg TuAuata BA = TE. B r
Na amodeiEete Tl A= E A

> éva tetpdnAeupo ABIA n diaywviog AlM dixoTtouel TIg ywvieg A Kau
Na amodeiEete o1t AB = AA kat BIM = TA.

D

a Na amodeiEete dTL ol anévavtl TAeupeg evog nmaparnAoypdupou eival (oeq.

p , A A’

n Ta tplywva ABIT kat A'B'T" tou dimAavou
oxnuarog €xouv TIQ dixotéuoug AA kat A'A’
(oeq. Na amnodeitete Ot

0 0

a) AB = A'B’ 70, 70,

B) Ta tpiywva ABIM kat A'B'T eivat {oa. B A rse u r
310 dIMAavo oxnua To onueio A loanéxel anod B

Ta onuela B kal I evde KUKAOU TOU €XEl Q A

KEvIpo 1o onueio O. Na anodeiete o1l @

Tplywva OAB kat OAT eival (oa. r

Av O, A elval tTa kévipa Twv KUKAWV TOU
dimAavou oxruarog, va arnodeiEete ot n AO
dixotouel T ywvia BAT.

Ta 1oo0keN) Tplywva ABIMT kat ABIMC Ttou
dimAavou oxfuatog €xouv kolvr) Bdon BI". Na
A B

anodeiEete o011 1 AA dixotouel TIQ ywvieg A
Kat A.
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Mépog B - KepdAato 1o

A/

>1a Tpiywva ABIT kat A'B'T’ tou dimAavou

oxnuarog ot diduecot AM kat A’M’ eival {oeg.

Av AB = A’'B’ kat BM = B'M’, téte va amno-

68[§8T8 ot Bl r p——>L r

a) B=RB". M M

B) Ta tpiywva ABI™ kat A'B'T eival (oa.

A

310 1000KeAEQ Tpiywvo ABIT 1o onueio M

elval uéoo g Bdong BI'. Av eivat BA = TE, A

E

va arnodel&ete Ot
a) 1o Tplywvo MAE elval I000KEAEQ B r
B) Ta tpiywva AAM kal AEM eivar {oa.

A E
A
>e 1oookeAég Tpiywvo ABIT (AB = Al va
oépete AA 1L AB kat AE L Al Av eival
AA = AE, va amodeitete 611 BA = TE. 5 -

Se TeTpdmAeupo ABMA eival B = A = 90° kat AB = AA. Na anodeiEete ¢t B = TA
Kal otL n Al” elval peookdbetog Tou BA.

~

>e opboywvio Tpiywvo ABI (A = 90°) va pépete T dixotouo BA. Av AE L BI', va
anode(Eete o1t AB = BE.

S

Mia euBeia (g) diépxetal amod 1o uéoov M evog tuniuatog AB. Na amnodeiete 611 Ta
onueia A, B loanéxouv and v eubeia (g). A A

Ta tpiywva ABI kat A'B'T" €xouv A=A kal

AB = A’B’. Av ta uyn toug AA kat A’A’ eivat

(oa, va anodeitete otL:

q) B = B’ B rs r
B) Ta tpiywva ABI™ kat A'B'T eival (oa.

Av ol xopdécg AB, A evdg kUkAou eival (oeg, {

va amodelEete OTL KAl TA AMOOTAUATA TOUQ
OM, ON eival [oa. loxuel To avtioTpoPo; AWM .

270 dinmAavo oxnua n AB eival dIAPETPOg Tou ,

KUKAoU. Av ol xopd€eg Al" kal AA eival (oeg, va A ‘ B

anodeiEete OTI Kal ol xopdEég Bl kal BA eival
(oeg. A
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1.1 lodtnTta TPtydvwy

SNA O<KMA ANO THA IETOPIA TRN MAGHMATIKRN

Ynonoyiopog Ing andéotaong £vog mAoiov amo In oIepi1a
Av éva nnoio Bpiokeralr otn Oéon A otn Badaooa, epcis otekopaote orn Oéon B otn
otepid kal OéAovpe va vnoNoyioovpe tnv anéoraon AB, 101¢:

® ZgKivape anod to onpeio B ka1 nepnatwviag
navew otnv napafia kaBerta omv AB
Siavbovpe mav andéctaon BI'. £10 onpeio I A
Bazovpe éva onpadl, n.x. orepewvovpe €va
paBdi ka1 ouvvexizoviag ndve otnv id1a evbeia
Siavvovpe v anéotaon I'A = BI.

® 3710 onpeio A a@ov Banovpe éva onpadi, m.x. A
H1a METPA, KAVOUPE OTPOPN Kal MEPTATOVIAS =
Ka@Oeta otn BA otapatape 6tav BpeBolpe o
é¢va onpeio E, ané 1o onoio ta onpeia A kan I’

@aivovtal va gival ndve otnv idia gvbeia.

H zntoGpevn anéoraon AB sivar ion pe tnv
an6otaon AE v omoia pnopotpe va perpn-
oovEg, a@ov gival Nave otn CIEPIA.

Tn péBodo avin, péyeral, 6m1 e@appooe npiv an6é 2.500 xpovia nepinov o Oanng o
MiaAnoiog.

[Nog ntav oiyovpog o Oanng 6mn AB = AE; Mnopeite va 10 anodeifers;
Avazninotie 1§ NEVIE NPOTACEIS MoV anédeie o Oanng Ka1 CNPEIOOTE Mola

am’ auiég XPNOIPOMNOoINCE yla va ULMOAOYIOEl TNV amdéoTacn Tov MAOIoL
anod In oTEPIA.
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1.2 Aéyog suBuypAUPWY THNRATWY

Mabaivw ndte napddindes evleics opilouv joa tunuata oe
pia evbeia nov ts teuvel.

Mabaivw va draipw eva evuypappo tunpa oe v foa tunpara.
Mabaivw © ovoualetar Aoyos 6vo evuypdupwy tunpdtwy
ka1 nws vnodoyiCerar,

Mabaivw note 6vo evbuypaupa tunpata eivar avifoya npos
dvo ddfa tunpara.

APAXITHPIOTHTA

1. Na xapdEete pia eubeia & KABE OTIC YPAUUES TOU TETPAd{OU 0ag Kat va dlariotw-
oete OTL TPEIC DIAadOXIKES YPAUMES Tou TeTpadiou opiCouv oty eubeia & (oa eubu-
YPAuA TUNuata.

2. Av xapd&ete pia M eubeia &’ mou dev eival KABET OTIC YPaUUES Tou TeTpadiou,
TOTE Ol TPEIG TIPONYoUueVEG DIAdOXIKES YPAUPES opiCouv (oa TuruaTa Kat oty €’;

(. J

loa TufuaTa petalu napalnAwv eubelwv

S XX N

Maipvoupe tpelg MapdAnAeg eubeieg €, €, €5 TIOU e g
TéUvouv TNV eubela e ota onuela A, B, I avriotoixwg, e, A \A’

€10l WoTe Ta eubuypauua Tunuata AB, BIM va eival {oa /?X /
HETAEU TOUG. & B 20.B
Av pla dAAn euBela €’ Téuvel TIC €4, €, €; OTA Onuela A /15\/\1"
A’, B, " avtiotolxwg, 10Te 6a anodeiEouue OTL kal Ta & r/ E 2 A\

eublypapua tunuata A’'B’, BT eival {oa peta&u Touc.

Mpdyuartl, av peépouue A’A// e, B'E // € kal ouykpivoupe

Ta Tplywva A'B’A kal B'T'E mapatnpouue ATl €xouv:

e A'/A=B'E  vyiati A’A = AB, B'E = Bl wg amnévavtl MAUPESG TwV TTAPAANAOYPAUUWY
AA'AB, BB’El" avtiotoixwg kat and tnv undbeon €xouue AB = BI'.

e B,/ =1, yiati efval evtog ektdg Kal et Ta autd PEPN TwV MAPAAMAAWY €,, €5 TIOU
TEUvVOVTAL aro v €.
e A/ =B/ yiati elval evtdg ektdg Kal el Ta autd ugpn Twv napal\niwyv A'A, B'E

Tou TépvovTal anod v &'.
Ta tplywva autd €xouv dUo ywvieg (oeg, ondte Ba €xouv Kal TNV TPITN ywvia Toug (on,
enopevwag elval (oa, yiati éxouv pia mAeupd {on Kkat TIq TpooKelueveg otnv MAeUpPd auTh
ywvieg (oeq pia mpog pia. Apa, Ba €xouv kal Ta untdAolma avriotolxa orolxela Toug {oq,
omdte A’B’ = B'l"". AnodeiEape, Aomdy, Ot

Av mapdAAnAeg eubeieq opiCouv (oa Tunpata oe pla eubeia, Tdte Ba opilouv ioa
TUNMATA Kal o oTtoladnnoTe AAAN eubeia Mou TIG TEMVEL.
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1.2 Adyog eubuypduUUWV TUNUATWY

Ma napddelyua, o éva tpanédio ABIA (AB // TA) av and A
10 pEco M g AA pépoupe eubeia MN mapdAANAn mpog /
TI¢ Bdoelc Tou, TOTE Ol MapdAnAeg AB, MN, AlN, agou M

opiCouv {oa TuNuata otnv AA, Ba opiCouv (oa TurRuaTa Kat /
omv BI'. Apa BN = NI".

Ouolwg, o' éva Ttplywvo ABIM, av amd tnv Kopupr A
Qépoupe eubela e // Bl kat and 10 yéoo M g AB
o€poupe MN // BI, téte ot mapdAnAeqg €, MN, BI" apou
opiCouv {oa Tunuata otnv AB, Ba opiCouv (oa TurRuaTa Kat
omv Al'. Apa AN = NTI".
Amode(&ape, Aotmdv, Ot

Av and to PECO pag MAEUPAG evOG TPLYWVOU PEPOoUlE eubeia apAAANAN mpog pia
AGAAN mAeupd Tou, TéTE auTr SlEPXETAL amd TO HECO TNG TPITNG MAEUPAG TOU.

Aaipeon eubuypduuou TURUATOC 08 v (oa TUruaTa

Av mdpoupe €va eubuypaupo Tunua AB = 5 cm kat 6éAoupe va To dlalp€ooupe oe Tpia
(0a Tunuata, TOTE TO PNKOG KABe Turuatog Ba eival 1,66... cm, ondte kabgva amnod autd
dev poodlopiletal ue akpiBela.

Mropoupue Ouwg va dlalp€ooupe TO euBUYPAUUO A\,
Tunua AB oe 1pla (oa TurAuara pe akpiBela, av "
epyaotoupe Ue Tn BorBela kavéva kal dlapnTn wag
e&ng:

A6 10 onuelo A p€poupe pia Tuxaia nuieubeia Ax
Kal TTdvw 0' autrhyv Taipvouue pe tov dlaBntn Tpia
dladoxIkd (oa eubuypaupa Tunuata AE, EZ, ZH. H
Evwvoupe ta onueia B, H kat ané ta onueia Z, E, A

Qepvoupe ZA, ElN, Ay mapdMnAeg mipog ) BH. Ot

MapAMnAeg autég opifouv otnv Ax (oa tunuarta, ondte 6a opiCouv (oa TUUATA KAl OtV
AB. Apa €xoupe Al" = T'A = AB.

Me Tov (d10 TpdTo unopoupe va dlalp€ooupe To eubuypauuo AB oe 4, 5, 6, ..., v (oa Tunpara.

r A B

y

H €vvola Tou Adyou 6U0 uBUYPAUU®V TUNUATWY

e Av €xoupue éva eubuypauuo Tunua AB kat oe uia eubeia € ndpoupe T€ooepa dlado-
XIK& eubBuypapua Tunuata mou To kabéva eival (oo pe AB, téte kataokeudloupe TO
eubuypauuo TUAUA A, yia To ortolo Aéue OTL elvat (oo ue 4 - AB kat ypdgpouue M'A = 4 - AB.

H 1o6tnta autr) ypdeeTal Kat wg eENG: ;@ 4.
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Mépog B - KepdAato 1o

>V mnepintwon auty Aéue otl 0 AOYog TOu
eubuypappou tunuartog MA mpog 1o eubuypauuo
TuNua AB eivat o aplBuog 4.

A B

*r—9

I A

L———4.8———

®

e Av dlaipg€ooupe €va eubuypaupo Tunua AB oe Tpla (oa eubuypappa tunuata A, A,

1
AB, T0Te Aéue 011 To TUNua Al eival (oo ue 73 - ABKkal YPAPOUUE:

_ 1. o AL _ 1
AT == AB N 4z =3 A
NEue akdun ot
2 o A2
AAZS'AB HEZS

______

AnAadr| o Adyog Tou eubBuypdupou Turuatog AlM mpog To eubuypauuo Tunua AB eivat %

ev 0 AOYOQ Tou euBuyPAUUOU TUAUaTog AA TIPOG TO euBUYPaUpo Turua AB eival %

Juunepaivoupe, Aotrov, Ot

O Abyog evdg eubuypauppou Turuatog MA mpog To eublypauuo Turiua AB

oupBoAileTal i Kat eivat o aplBuodg A, yia tov ormoio oxuel F'A = A - AB.

AB

e Av nidpoupe Ta eubuypauua Tuiuata AB = 3 cm
Kal A = 6 cm, 1é1e prnopoupe va dlamoTw-
OOoUlE OTL 0 AOYOG Tou euBUYPAUUOU TUAMATOS T

3cm

6.cm

1
AB 11p0g TO euBUYpaupo TuMua MA eival 7,

dnAadn eival (00g pe Tov AGYO TV UNKWOV TOUG —g gm

O Adyog dUo eubuypAupuwY TUNUATWY gival (00G e TOV AOYO TWV UNKWV TOUG, EPOTOV

g€xouv petpndel pe v dla povdada pérpnong.

Ma napddetyua, av éxoupe AE = 120 cm kat ZH = 1,5 m, 1é1e

AE 120 cm 120 cm

7H ~ 1,5m

— 150 cm

4
5

Mapatnpoupe, Aolrdv, Ot 0 Adyog dUo eubuypduuwy TUNUATWY eival évag aplBudg Tou

eKPPACEL TN OXEON TOU OUVOEEL TA UrKn TOUG.

Av yvwpiCoupe Aotmov Tov AOYo dU0 euBUYPAPU®WY TUNUATWY TLX. % = 2, autdé onpuaivel

0Tl TO uNKkog Tou AB eival dimAdoto and 1o pnkog tou A, aA\d de yvwpilouue TO UAKOG
KABe Tunuarog, agou eival duvatd va eivat AB = 80 cm kat T'A = 40cm 17 AB = 18 cm

Kalt A = 9 cm K.T.A.
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1.2 Adyog eubuypduUUWV TUNUATWY

Avaloya eubuypauua Turuata

A 9 cm B r A

3cm

E 6 cm Z He

2cm

Av Tidpoupe Ta eubuypapua tunuata AB = 9 cm kat 'A = 3 cm, 1éT1e 0 Adyog Tou AB

npog 1o A eival AB _ 3. Opoiwg, av mdpoupe ta eubuypauua TuRuata EZ = 6 cm kal

A
. . . EZ
HO = 2 cm, téte 0 AOyog Tou EZ npocg 1o HO eival Ho = 3.
, . .. AB EZ , , L
lNapatnpoupe, Aotrov, Ot A ~HO 3, dnAadr) o Adyoc Tou AB 1pog To IA eival (oo

pe 1o Adyo Tou EZ mpocg 1o HO. 2V mepimtwon autr) Aéue OTL Ta euBUypauua Tuiuata

AB, EZ elval avdAoya mpog ta eublypapua tunuata N, HO.

Ta euBUypauua Tunuata a, y eivat avaloya npog tTa eubuypaupa tuiuata B, o, étav

Loxuel % = %

H 1o6mta % = % ovopddletal avaloyia pe 6poug Ta eubuypauua Tunuata a, B, y, o.

Ta eublypapua TuRuata a, d ovopdlovral Akpol OpPoL, evi Ta eubUypaUPA TURHATA
B, Y ovouddlovtal péool 6pot Tng avaAoyiag.

>e pla avaloyia pe 6pouqg Ta eubBluypauua Tunuata a, B, y, O XPnOolUoTioloUpe TIG
YVWOTES 101OTNTEG TWV AVAAOYIWOV TIoU LoXUOUV Kal OToug aptBuouc. 2NV mepintwon
aut wg a, B, Y, © BewpoUue Ta PNKN TwV eUBUYPAPUWY TUNUATWY.

Ot onuavtikdTepeg 1IBIOTNTES TWV AVAAOYIWY elval:

® >¢c kd&Be avaloyia TO YIVOUEVO TWV AKPWY OpwV
elval (00 e TO YIVOUEVO TWV HECWV OPWV.

® >e kKdBe avaloyia propouue va evaAdEouue
TOUG MEOOUC 1) TOUG AKPOUC O0pOoUG Kal va
npokUYel TTAAL avaAoyia.

e Adyol (ool ueta&u Toug elval kat (ool pe 1o
AOYO TTIOU €xel aplOunt To dBpoloua Twv
QPLBUNTWV Kal TTapovouaoTr) To dBpotoua
TWV TIAPOVOUAOTWV.
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Mépog B - KepdAalo 1o

NAPAAEITMATA - EOAPMOTE2

n 2€& TETPAYWVIOPEVO XaPTl Exouue xapd&el 1o G B
eubuypapuo turua AB. Z — A
a) Na ouykplBouv ta Tufjuata AlL, M'A kat AB. r
, , Al AB AA G T
Na Bpebouv ot Adoyol 22 = 2=,
B) Na Be YO'AB' AR BF 5 & & G
Nvon

a) Ot mapdAnAeq eubeleq €, €,, €5, €, OpiCouv (oa Tunuata oty eubela ;, ondte
Ba oplCouv (oa Turuata kat otnv AB. Apa Al' = T'A = AB.

B) Apou ta eubuypaupa Tunuata A, I'A, AB eival (oa, €xoupe:
AL _ 1 AB_3 AA_2_,
AB 3’ AA 2" Bl 2

Av A gival To p€oo tng nMAeupdqg AB tprywvou ABT,
AE // B kat EZ // AB, va anodelxtel Ot

A E
a) Z 1o péoov Tng nMAeupdqg BIr
mAE=%: B 7 r
Nvon

a) 210 Tplywvo ABIT éxoupne A peéoo AB kat AE // BIT, ontdte E péoo g All. Eneldn
E 10 péoo g Al kal EZ // AB, €xoupe Z ugoo BI'.

B) To terpdmnAeupo AEZB eival TapaANASYPAUUO, apoU €xel TIG armevavTl TIAEUPEQ
Bl
Tou TapdAMnAeg, dpa AE = BZ. Ouwg BZ = R omodte kal AE = E_

2
Apeoa Aotmov npokUTTel Otl:

To euBUYPAUMO TUAHA TTIOU OUVOEEL TA HECA SUO TAEUP WV TPLYWVOU elval TTapdN-
AnAo mpog Tnv TPitNn MAeupd Kat (00 Pe To UIad TNG.

r
Av AA 31duecog opBoywviou Tptywvou ABIM (A = 90°)
kat AE // AB, va anodeixtel ot
a) E p€oo g mheupdg Al E
B) AL = EL
, A B
Nvon

a) 2to tplywvo ABIT €xoupe A péoo g BIM kat AE // AB, ondte E p€oo tng Ar'.

B) Emedn) AE // AB kat AB L Al', Ba eivat AE L Al". Apa, AE pecokdaBetog tou Al
Kal amod TN XAPaKTNELOTIKA 1DIGTNTA TNG HecoKaBETou gxoupe AA = Al
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1.2 Adyog eubuypdUUWV TUNUATWY

Ouweg A = % omodte kal AA = % Amnodei&ape Aotrodv Otl:

H diduecog mou avtiotolxel otnv unoteivouaa opBoywviou TpLywvou eivarl ion
HE TO HIod NG unoteivouoag.

Av A, B, I, A eivat dladoyxikd onueia piag eubeiag € t€tola wote AB = 2 cm,
Bl = 4 cm kat A = 3 cm, va anodeixBel 6tL Ta eubUypaupa TuAuata AB, A
elval avdhoya npog ta eublypauua turiuata BIY, Al

Nvon
2cm 4cm 3cm €
A B r A
, AB _2cm 1 I _3cm _ 1
Elvalﬁ_4cm_2 “WAF " 6om 2
, . AB A L . , .
Apa exouue BE = AP Nou onuaivel ot Ta eubuypaupa tunuata AB, T'A eival

avdAoya Tpog Ta eubuypauua Tunuata BIL, Al

EPOTHIEIZ KATANOHXHX

>1o dImAavoé oxnua eivat €, // €, // €.
Na uroAoyioete TO X.

Av B'B//TT' /| AN kal 1 dldpeTpog MA Tou
deUTePOoU NUIKUKA{ou elval 4 cm, TéTe va Bpelte
TO UNKOG TOU eubuypdupou Tunuatog AB.

>1o Tpanédio ABIMA Tou dimAavou oxnuatog eival n A B
EZ nmapdA\nAn mpog Tiq BAoelg Tou; c /1 .
Na artoAoynoeTe TNV andvinon oag. /1

Na CUUTTANPWOETE TIG 10OTNTEC:

AB Bl
Ver - Pas T

/:\ 4cm B 12cm r

AB

V) AF = ®) AF =
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Mépog B - Kepdhalo 1o

AvAB = Bl = A = AE

A B r A E
VA OUPTTANPWOETE TIG IOOTNTEQ:
AB _ BA _ __ AL AE _ AL
Y PV BE ~ Y) A€ - ® BF - o TE -

a Na xapaktnploete TIQ Mapakdtw MPotdoelc Ye (&), av eival owoteg 1 ue (A), av
elval A\avBaopuéveq.

_ _ . AB _ 2
a) Av AB = 8 cm kal A = 12 cm, 10Te AT 3
AB _ 2 _, _ _
B) Avm = 3,TOT8AB =2 Katl'A = 3.
Y) O Adyoc dUo MAeupwy TETPAYWVOU elval (oog pe 1.
d) Av % = % TéTe TO eUBUYpPaupO TUNPa AB eival pikpdtepo amd 1o A,

€) O Adyog TnQ aktivag evog KUKAOU TIPOC TN JIAPETPO Tou eival 2.
ot) Av M eival To p€oo Tou eubuypappou Tunuarog AB, Téte % =75

0) O A6yog plag mAeupdq LOOTIAEUPOU TPLYWVOU TIPOG TNV

, . o
neplueTpo Tou elval 7.

BAEnovtag v avaloyia % = % n Mapia 1oxuplotnke 6t AB = 1 kat M'A = 4,

evdd N EAévn 1oxupilomke 611 o A elval TetpamnAdolo tou AB. Mowa and 1ig duo
exel Olklo;

[POTEINOMENEZ AXKHZEIZ — TPOBAHMATA

n >1o dumAavé oxrua eivat AB // AE // HO
kal BI" // EZ // ©l.
Av AA = AH, va uttoAoyioeTe TO X Kal TO Y.

a) Me kavéva kal dlafrTn va dlalpEoETe €va
eubUypappo TuRUa AB = 7 cm oe mévie (oa eubBuypauua turuata. Mavw oe

ula eubela € va oxedidoete Ta dladoxIkd eubUuypauua Tuiuata M = gAB,

5
4 6
N = gAB Kal ZH = gAB.
B) Na umoAoyioete Toug Adyouq:
N AN AV . AB L ZH A
i) B i) ™A iii) >0 iv) A7 V) ZH
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1.2 Adyog eubuypduUUWV TUNUATWY

>10 opBoywvio Tpiywvo ABIT Tou dimAavoy oxruatog I

va Bpeite Toug Adyouq:
AB Bl Al 5
Var P Var ’

A 2cm B

>e opBoywvio Tpiywvo ABIC (,& = 90°) eivat AB = 6 cm kat B = 10 cm. Na uttoAo-
yioete Toug Adyouq:
AB o AT AB
Asr P Yar

Na oxedldoete €va 1loOTIAeUPO Tplywvo pe Aeupd 4 cm. Na urnoAoyioete To AOYO
Tou UYPOUG TOU TIPOG TNV TTIAEUPA TOU.

u A6 10 HEco M Tne dlaywviou AlM evog mapaAAn-
Aoypdpupou ABIA, €xouue @gpel EZ // AA.
Na amodeiEete OTL:
a) Ta onueia E, Z eival p€oa twv mAeupwv AB, Al A
QVTIOTOIXWC.
B) Ta Tunuara AB, Al eival avdhoya Tipog ta
Tunuara AE, AM. A

y,
>

570 TeTPdMAeUpo ABMA efvat B = A = 90°. B&
Av M eival To p€oov g daywviou Al
va arnodeiEete o1t BM = MA.

B ‘Eva aypoktnua €xel To oxnua evog

Tparneliou ABIA. O (BloKTNG TOU A
BEAEL va PETPNOEL TNV TIEPIMETPO TOU,
TPOKEIUEVOU va TO TieplPpdEel aA&
™ Bl dev umopel va In HeETPNOEL
yiati mapeuBANeTal Evag vEPOAAKKOG
TMou oxnuatiomke amnd Tnv teAeutaia
Bpoxomrtwon, Oonwg @aiverar oTo
oxnua. Mobg 6a uropoloe va v A
urtoAoyloel;

nonuz

vEPOANAKKOG
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1.3 ©cwpnpa Tou Oalr

v Mabaivi to Bcupnua tov Baln Kar nus va to Xpnaiponoi
yia tov unodoyiouo tov prKkous evos evduypdupoy Tunpatos
ka1 tov Adyov Svo wunudtwv.

APAZTHPIOTHTA

1. Na xapd&ete pia eubeia & KEOeTN OTIC YPAUUES TOU TETPadiou 0ag Kal va eTAEEe-
TE TPEIC YPAWMES Tou TeTpadiou Tou va opifouv otnv € dU0 eubBUypauUa TURUATA,
€10l WOTE TO €va anod autd va eivat dImAAoLo Tou AAAOU.

2. Av xapd&ete pia AAn eubeia &' mou dev eival KABETN OTIC YPAUUES Tou TETPadiou,
TATE Ol TPEIG YPAUMEG TIOU ETIAEEQTE TIPONYOUUEVWS opiCouv kal oty €' dUo
eubUypaupua Turuata, mou To €va elival dIMAAoIo Tou AAAoU;

Maipvoupe Tpelg MapdAnAeg eubeleg €, €, €; TIOU e &

TEUVOUV TNV eubela € ota onuela A, B, I avtioTtolixwg, A / \A/

€rol wote AB = 2 - BI'. €

Av ula AAAN euBela &' TEPVEL TIC €4, €,, €5 OTA ONUEIQ & —onmneee M S
A’, B’, " avtiotolxwg, Tdte Ba anodelEoupe OTL KAl yla ¢, B B’

Ta eubuypaupa tuRuata A’'B’, BT 1oxuel pia avdhoyn . r] \r'
oxéon. Anhadn A’'B’ = 2 - B'T". i / A\

Mpdyuat, av and 10 yéoco M tou AB @€pouue Tnv
eubela & MapPAMNAN P0G TIG eUBE(EQ €, €5, €5, TOTE Ol MAPANMNAEG eUbeleq €, O, €,, €,
opiCouv otV eubela e {(oa Tunuara, ondte Ba opiCouv (oa TuruaTa kat otV eubeia ¢’.
AnAadn oxvel A'M’ = M'B’ = B'T"" kal emopevwg A'B’ =2 - B'T".
Mapatnpoupue Aotrov otl, av AB = 2 - BI' Ba 1oxvel kat A’'B’ = 2 - B'T, ondte:

AB 2-BIC AB Bl

AB ~2-BT ' AR T BT
AuTé onuaivel OtL Ta eubuypaupa TuRuata AB, BIT elval avdloya 1pog ta eubuypapua
Tunuata A’'B’, BT,

Av Tpelq 1) meploodtepeq MAPANNAeG eubeieg TEUvouV dUO ANAeG eubeieg, TOTE TA
TuMuata ou opifovtal otn pia eivat avdAoya mpog ta avrioTolxa TUAUATA Tou
opiCovtal otnv AAAN. AnAadn:
P L r]Tl// r/]/ . AB  Br Ar
GV 81 82 83 TOTS A/B, - Blrl - A,I—,

H mponyouuevn mpdtaaon eival yvwotr wg Bewpnua Tou Oahr).
ATO TV 100TNTA TWV TPLWV AOYWV Tou Oewpruatog Tou OaAr] €xoupe TIC £E1Q avaloyieqg
AB BI” AB Al

AR T BT Y AB T AT
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1.3 Oswpnua Tou OaAn

Av oTIG avaloyieg autég evaAdEouUE TOUG HECOUG OPOUG, TOTE TIPOKUTITOUV Kal Ol EENC

avahoyieq % = gl,lEE,, Kal % = ﬁl'lB"’
MNa mapddetyua, o' éva tpiywvo ABI, av AE // BIM kal
ané v kopupn A @E€poupe eubela e // BIN, 1éTE OL A (&)
napdAnAecg eubelec e, AE, BI" 6a oplCouv oTIq TTAEUPEQ /\
AB, A" Turjuata avaioya. A S

., AA AB . AA AE
AnAadn), AE — EF o onotekal = = ErE

B r
AA  AE

AmodelkvueTal akoun otL, av loxUel téte AE // BI'. EMouévwg:

AB ~ E[

Ma dUo onueia A, E twv mAeupwyv AB, Al avtioToixwg evdg Tptywvou ABIT tloxUouv:

AA AE
e Av AE // Bl téte AB = El-

AD
AB

MAPAAEITMATA - EOAPMOTE2

n 2710 Tplywvo ABI eivat AB = 9, AE = 4 kal El = 6.

AE
e Av = Er t6te AE // BI.

Av AE // BI" va urtoAoyloTtouv Ta X, Y. A
Nvon ' i
>10 Tplywvo ABI eival AE // BI', ontdte amnod g/A
T0 Bepnua Tou OaAr €XOUpE: Ay 6
AN AB . x 9 | B .
EzAl—nZ—Wn1Ox—36nx—3,6. iy r

Apay = 9-3,6 omdte y = 5,4,

Méoa amd €va okdmnedo ABIMA oxrjuatoqg Tpa-
neCiou pe AA = 50 m kat BI' = 60 m népaoce |, m
€vag dpouog MapdAANAOG TPOG TIG TIAEUPEQ
Tou AB, M'A ttou &ixe MAATog 10 m kat xwploe To  El
0lKOTESO 0Ta dU0, ONMWG Paiveral oTo diMAavd  :1om
oxnua. Av eivat AE = 22 m kat ZA = 18 m,
va UTTIOAOYLOTOUV TA PNKN TwV eUuBUYPAPUWY
Tunudtwv BH, I, HO.

Nvon
Emedr) AB // EH // Al and 1o Oewpnua ©alr| €XOUlE:

A B
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Mépog B - Kepdhalo 1o

BI™ 60
i_E:M n %: 50 n 50-BH=1320 1 BH = 26,40 m.

Emnedn) AB // ZO // A" and 1o Oewpnua Tou ©alr €xouue

or _Br . or _ 60 .« 1.0 , -

Apa HO = 60 — (26,40 + 21,60) 1, HO = 12 m.

EPOTH2EIZ KATANOH2HZ
Av AB, EZ, HO, Al elval mapdA\nAeg, va A/3 B
OUPMANPWOETE TIC I0OTNTEC! E / . z
BZ 0 BO H €]
a)ﬁ_ B)Zr__ Y)W—_ /6
A r
Av AE // BI', va xapaktnploeTte TIG MApaKATw TPOTA- A
oelg he (2), av elval owotég f pe (A), av eival
Aavbaougéveg:
AB  AB AN _ El
VEr=ar - Brg=a A/ g
AB _ Al AN _ AE B r
Vas~er - Oms-ar

‘Evag pabnmg woxupiotnke ot oto dimAavo Tparmedio
ABI'A n EZ eival mapdMnAn ot Bdoelg tou. Eixe
dlkio; Na arrioAoyr\oete Tnv amndvinor| oag.

210 dmAavo oxnua eivat €, // €, // 5. Na uttohoyioete
TOUG AOYOUG:

OB Bl OA AB
g Por Yos 9 BF

>1o dmAavo oxnua eivat AB // € // TA. Na oupmAnpw-
OETE TOV TIAPAKATW Tivaka avriotoxiCovrag oe k&be
Adyo Tng omAng A tov {00 Tou apiBud and 1 omAn B.

STAAN A|ZTAAn B
|ZTAAN A|ZTHAn B
BK 1. 2
©l, =2 -
KT 3
I
KT 2.
b 51 . 6
v B °z  EEEEEE
BK 4. 3 r A
208
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1.3 Oewpnua Tou Oaln

[POTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

LA B
210 Tpanedio ABIMA n EZ eival mapdAnAn otig Ba- ﬁ;
oelc Tou. Na uttoAoyioete To eubBUypauuo Tunua BZ. 18"E z
14
o A r
A B -
>10 Tpanedio ABIA n EZ eival mapdAnAn otig Ra- E . Z"-.,
oelg Tou. Na uttohoyioeTe Ta eubUypAUPA TUAUATA @ 8
BZ kau ZI".
A r
A
X 18
>1o Tplywvo ABI eival AE // BI'. Na uttoAoyioeTe 1o X. P E
8/ X
B r
21 18
>1o dimAavo oxnua eival g, // €,. Na urnoAoyioete ta A r E 2
eubuypappa tunuara O kat EZ. / 10

10 Tplywvo ABI eival AE // BT, EZ // AB.
Na uttoAoyioeTe TO X.

a 310 dmAavé oxnua eivat AB // KA // TA. Na uroloyi-
oete Ta eubuypaupa tunuata OK kal KT 0

>10 dImAavo oxnua eivat EZ // Al kat EH // BT,
Na utoAoyioete Ta X, V.

B KAmolog ouvappoAdynoe [ia TITUCOOUEVN OlOEPW-

/ ’ / / <
otpa, Onwg @aivetal o010 dAMAAVO OxNUa  Kat Aaqe & r
7 Ve 7 7 Ve O)
dlariotwoe OtL n oavida dev 1tav opléovtla. O
4 a a Qg;(’& %,
Moy gyive To AdBog; A &
B

209
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1. Opoiobeoia

v Mabaivw va b6piokw to opoid@eto evos oxnparos.
v TvupiCw pe noles oxéoels ouviéovial ta opoldfeta oxnpara.

APAXTHPIOTHTA

1. Na oxedidoete éva tetpdnAeupo ABIA Kal 0T0 €0WTEPIKO TOU va TdpeTe éva onpeio O.

2. Mdavw otig nuieudeieg OA, OB, OF, OA va nidpete avtiotoixwg Tuuata OA’, OB’, Or,
OA'" dinAdola twv OA, OB, OI', OA. Na oxnuartioete To TetpdnAeupo A'B'TA’ kal va
OUYKPIVETE TIG TIAEUPEG KAl TIG YWVIES TOU UE TIG AVTIOTOIXEG TTAEUPEG KAl YWVIEG TOU
apxikoU TeTpanAeUpou.

3. Mdvw otig nuieudeieg OA, OB, OF, OA va nidpete aviiotoixwe Turuara OA”, OB”, O,
OA”, wod Twv OA, OB, OI, OA. Na oxnuartioete 1o TeTpdnAeupo A’B"T”A" kal va ou-
YKPIVETE TIC TIAEUPEC KAl TIC YWVIES TOUG UE TIG aVIIoTOIXeES MASUPES Kal Ywvieg Tou

apxikou terpanAeUpou. TI mapatnEeE(te;
- J

To opotdBeto onueiou

Av mtdpoupe duo onueia O, A kat otnv nuieuBeia OA idpoupe

éva onueio A, tétolo wote OA’ = 2-0A, TéTe Aéue dTiTo onuelo O A A
A’ eival opotdBeTo Tou A pe kévipo O kat Adyo A = 2.

Av A” onueio g nuieubeiag OA, Té€tolo wote OA” = % - OA, o A
‘// A

. . . . . 1
Té1e TO A” glval opoldBeTo Tou A e kevipo O Kat Adyo A = 5

H dwadikaoia pe myv orola Bplokoupe To ouoldbeTo evog onueiou pe kévipo O kal Adyo A
ovopdZetal opotoBeaia. To onueio O Aéyetal KEVTPOo ouoloBeaiag, eva o aplBPdg A ovouddetal
AOY0g opoloBeoiac. Eival pavepd oti To kévipo O €xel ouoIOBETO ToV €QUTO TOU.

To 0u0L10BETO EUBUYPAUUOU TUNMATOC

>Tnv opoloBeaia e kevipo O kat Adyo A = 2 T0 ouolOBEeTO
evog eubuypduuou tunuatog AB elval To euBuypaupuo
Tunua A’B’, 6rou A’, B’ ta opoldbeta Twv AKpwv Tou
eubuypdupou Tunuarog AB. Emedry OA’ = 2 - OA kal

OB’ = 2 - OB, Ba éxouue %—'}i = %—BB =2, onote AB//A'B’.

I\
7 B!

Enopévwg

Ta opoldbeta eubUypauua TuRata rou de Bpiokovtal otny idla eubeia ivalt mapdAAnAa.

Av ouykpivoupe ta Tunuata A’B’ kat AB, diarotwvoupue 0tt A'B' =2 - AB 1) % =2
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1.4 OpoloBeoia

Av A"B” eival opolobeto Tou AB pe kévtpo O kat Adyo A = % ToTE:!

aB =& .aBf A

2 AB 2

To ouot6BeTo Ywviag

Na va Bpoupue To OUOIOBETO pIag Ywviag xf&y UE KEVTPO
O kat Adyo éva Betikd aplbud A (r.x. A = 2), maipvoupe
gva onueio B otnv mAeupd Ax, éva onueio I otnv mAeupd
Ay kal Bplokoupe Ta onueia B, A’, I’ Ttou elval avtiotoi-
XWG Ta opoldbeta Twv B, A, . Opliletal €101 N ywvia
x’,&’y’ Tou eival opoléBeTn TG Ywviag x,&y

Av ouprlvoupa TIQ 6uo ywviee dlariotwvoupe OTL elval
(oeg, dnAadn xAy = XA’ y'. Emouévwg

Ol opo16BeTEG YwVieg eival (oeg.

To opoldBeTo MOAUYWVOU

>mv opoloBeoia pe kévtpo O kat Adyo A = 2, TO OUOIOBETO
evog TetparAeUpou ABITA eival To tetpdnAsupo A'B' T A,
orou A’, B', ", A’ eival avtiotolxwg Ta OpoIdBeTa Twv
Kopupwv Tou A, B, I, A. O1 TTAeUpPEG Kal Ol Ywvieg Tou
TetpanAeupou A'B'T' A’ eival opoldBeTeS e TIG QVTIOTOIXEG
MAEUPEC Kal Ywvieg Tou ABIA, ondte loxUouv:

AB BT A AN A BB Pt A
ﬁzBl—:rA:AAZZKCllA—A,B—B,r—r,A—

>)

To tetpdmnieupo A'B'TA’ Ttou eival opoldBeto tou ABIA pe Adyo A = 2 sival pey€6uvan Tou

1
ABIA. Av A"B"T"A" eival To opoldBeto tou ABIA pe kevipo O kat Adyo A = 7, opolwg
loxUouv:

A//B// BN |_// rI/A// A//AH 1

AB ~BF _ TA ~ AA T 2 KA

~ ~

B// — /B\Y |_// —

A=A P oA-A

To tetpdnAeupo A"B"T"A” rtou elval opotd8eto Tou ABIA pe Adyo A = % elval opikpuvon
Tou ABIA.

® AU0 opoldBeta MoAUywva €XOoUV TIG TIAEUPEG TOUG AVAAOYEG Kal TIG AVTIOTOLXEQ
Ywvieg Toug (oegq.

e O avtioTolxeg MAeUpEG dUO ouoldBeTwV MOAUYWVWV TIou de Bpilokovtal atnyv dla
eubeia eival mapdAnAeq.

® Av 10 oAUYwvo I’ eival opotdBeto tou M pe Adyo A, 1dte TO N’ eival

pey€duvaon tou I, étav A > 1

ouikpuvon tou I, étav 0 < A < 1 kau

(oo ue To I, étav A = 1.
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Mépog B - Kepdhalo 1o

To ouo106eTO KUKAOU

MNa va Bpolpye TO OHOIOOETO €VOQ
KUKAoU (K, p) He KéVIpo opoloBeaiag AT
O kal Aoyo €vav Betikd aplOud A I N/ T
(m.x. A = 2), Bpiokoupe To opoléBeTo O -
ToU Kévtpou K Kal TO OuOolOBETO evag
onuelou A Tou KUkAou, Tou eival Ta onuela K’ kat A" avtiotolixwg.

OpiCetal €101 évag kukAog (K', p'), érou p’ = K'A’, mtou eival opotéBeTog Tou KUKAOU
(K, p). To eubuypauuo tunua KA’ eival opotébeto tou KA ue kévipo O kal Adyo
A = 2, onote K'A’ = 2 - KA, dnAadn p’ = 2p.

2z

MAPAAEITMATA — EOAPMOTEZ

Me k€vtpo opolobeaiag éva ecwteplkd onueio O Tetpaywvou ABIMA, mAeupdg 1,5 cm
kat Adyo A = 3, va oxedlaoTel To ooLdBeTO TOU Kal va anodetytel 3Tl eival TETPAywvo.

Nvon N B
2T1g nuieubeieg OA, OB, OI', OA maipvoupe A 150m |
avtiotolxwe Ta tunuata OA’ = 3 - 0A, \6}'{/

OB’ =3-0B, O =3-0I, OA' =3-0A. |
To tetpdmnAeupo A'B'TA’ eival opoléBeto A r

Tou ABIA pe kévtpo O kat Adyo A = 3,
A'B BT  T'AN  ANA
AB BI” A AA
Apa, AB'=3-AB=3-15=45cm. A" o
Opolwg €xoupe B'T' =T"A" = A'A’ = 4,5 cm

Emeldn) Ta opolébeTa oxnuata €xouv TIG avtiotolxeq ywviegq Tou (oeg, To TETPA-
nAeupo A’B'T’A’ 1ou elval opoldBeto Tou ABIA Ba €xel TIQ ywvieg Tou opbEc.
Enopévwg to tetpdnAeupo A'B'TA’ elval TeTpdywvo, agou €xel TIG TAEUPEG ToU
(oec kal TIg ywvieg Tou opbEg. Apa

To ouOLOBETO eVOG TETPAYWVOU gival TETPAYWVO.

EPOTHEIZ KATANOHXHX

3.

ondrte:

Na CUTANP®OOETE Ta TIAPAKATW Kevd. e , & ,8B T 4 E
>Tnv opotoBeoia pe kévtpo O kat Adyo
a) A = 5 T0 opoldbeTo Tou A elval TO ... B) A =2 10 opoldBeTO TOU B elvat 1o ...
Y) A= % TO opoldBeTo Tou [ elvat 1o ... O) A= % TO opoldBeTo Tou E eivat 1o ...
212
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1.4 OpoloBeoia

>e mola anod Ta mapakdtw oxnuara Ta moAdywva eival opoléeeTq;

\ U L

\\
an L
2X. 1 (2x. 2 (2x. 3)
Na CUUTTANPWOETE TOV TIAPAKATW TTivaka:
EuBuypappo  Kévrpo Adyoqg  Opoldbeto A K B
TuNUa  opoloBeoiag opoloBeoiaq TUAUATOG
KP A 3 P
PN M 2M <
M AA A N M
Bl A KP
BA B 3

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Na kataokeudoete €va TeTpdywvo ABITA pe Aeupd 3 cm.
a) Na oxedldoete 10 opoldbeTo Tou ABIMA pe kKEVTo A Kal AOYo: i) A = % i)\ = 2.
B) Na uttoAoyioeTe TIG TIAEUPER TWV TETPAYWVWV TIou oxedldoarte.

Na kataokeudoete opBoywvio Tpiywvo ABIT, pe kdBeteg mAeupeg AB = 12 cm kal

Al = 9 cm. Me KEvTpo TNV Kopu®n A Kal Adyo A = % va oxedlA0ETE TO OUOLOBETO

Tou Tptywvou ABI™ Kal va UrtoAoY(OeTE TIQ MAEUPEG TOU.

Na oxedldoeTe TO OUOLOBETO Tou TPlywvou ABIT Tou dmAa-
voU OXNMaTog e kévipo éva orolodnmote onueio O ektdq Y
TOU TPLYWVOU Kal Adyo A = 3. r
Na uroAoy{oeTe TIC TTAEUPER KAl TIQ YWVIEG TOU VEOU TPLYWVOU.

Na oxedldoeTe T0 O0pOoIGBETO evog KUKAOU (O, p) ue kévtpo opoloBeaiac O kat Adyo
A = 3. Na anodeiEete OTI 0 vEOC KUKAOG Ba €xel TPIMAACLIO UAKOG Kal evvearnAdoLo
eUBadov.
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Mépog B - KepdAato 1o

Na TornoBetoete oto oxrjua ta onueia K, A, M, N av yvwpilete ot

— To K eival opoté6eto tou A ue kévrpo I kal Adyo % A
— To A eival opoté8eto tou A pe kévrpo K kat Adyo 2.

2
— To AM eival opoldBeto Tou AB pe Kevipo [ kat Adyo 3

— To AB eivat opot6Oeto tou KN pe ké€vtpo I kat Adyo 3. B~ " " —r

n Ot dlaywviol mapalnAoypdupou ABIMA Téuvovtal oto onuelo K. Na oxedidoete 1o
opol6Beto Tou ABIA e AOYo 2 Kal KEVIPO ouoloBeoiag:
a) Toonueio K B) Toonuelo A y) éva eEwtepIKO ONUEio ToU MAPAANAOYPAUUOU.

Na ouykpivete Ta Tpla opoldBeTa oXUATA Kal va JIKAIOAOYNOETE TNV Andvinon oag.

>’ éva TETPAYWVIOUEVO XapTi va xapd&ete €va ocuotnua a&dvwy Kal va ApETe Ta

onueia A(-1, 1), B(2, 2) kat (0, -2).

a) Na oxedidoete tplywvo A'B'T’ opoldbeto tou ABIT pe KEVIPO TNV apxr Twv
a&évwv kat Adyo A = 2. Na Bpelte TIG OUVTETAYUEVEG TWV KOPUPWV Tou. Me Ttola
OX€0T OUVOEOVTAL Ol CUVTETAYUEVES TWV KOPUPWY TwV dUO TPLYWVWY;

B) Na oxedidoete Tplywvo AB"T" ouoldbeto Tou ABI™ ue kévtpo To onueio K(1, 1),
AOYO A = 2 Kal va BPE(TE TIG CUVTETAYUEVEG TWV KOPUPWV Tou. loxuel n avaioyn
OXE0M VYIA TIC CUVIETAYUEVEG TWV KOPUPWV AUTWY TWV TRLYWDVWV;

a >T1q mAeupeg AB, Al" Tptywvou ABIT va opioete ta onuela A, E avtiotolxwg, wote

1 ; :
AA = gAB Kal AE = lAI_. Na anodel&ete ot AE // BI' kat AE = lBI’.

3 3

n Na KaTtaoKeudoeTe TO OUOIOBETO
Tou mevraywvou ABIAE otnv
ouolobeoia katd v omoia Ta A
onueia A’, B’ elval oupoldbeta
TWV Kopupwv A, B avtioTolxwc.

m
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1.5 OpoiéTnTa

v Mabaivw ndte Svo nodvywva eivar duora.
v Mabaivw ndte dvo tpiywva eival duora.

APAXTHPIOTHTA

270 OImAavé OYNUa, Ol TIAeUPEQ
Tou TerpanAelpou A'B'T'A" (1) )
€xouv OImMAdolo ugyeBog amd TIQ
MAeUPEQ Tou TeTpamAeUpou ABIA o
(i M) Kat ol avtioTolxeg ywvieg Twv
TeTPANAeUpwV eival (oeg. A
1. Na oxedidoete 10 TeTPdNAgU-
00 A'B'T"A" (1 TT") Tou efvau N
opolBeTo Tou ABIMA pe Ké- N\
vipo O kat Adyo A = 2. D\
2. Na oUYKPIVETE TO TETPATASU- - N\
PO Tou oxedldoare e to M. \
3. Tlolo CuuMEPAOUA TIPOKUTTTEL
ylaTa apxika tetpdmieupa | g; i
Kat I'1';

-

Opota moAtywva
Av g€xoupe OUo opoldBeta moAUywva, TOTe To €va elval peygbuvon 1) ouikpuvon Tou
AM\ou 1 elval (oa. Avo moAuywva I kat M’ Ttou 1o €va eival pey€buvon 1) ouikpuvon Tou
AdM\ou 1 elval oa Ta Aéue duota kal cupBoAiCoupe N = 1. AT Tov MPOoNYoUPEVO OPLOUO
npokUTTEL OTL:

>

Ta opoldBeta nmoAuywva eivatl duola.

Av Suwg éva moAUywvo IN', dev eival opotdBeto Tou 1 dev elval eUKOAO va eENYO0UNE OTL
elval opold6eto tou I, Téte MWQ propouue va dlariotwooupe ATl eival Ouold Tou;

Ag ndpoupe duo TetpdnAsupa ABIMA (1 M) kat A'B'T'A" (4 "), wote ol TAeupgg Tou 1
va elval dimAdoleg Twv TAeupwy Tou T Kal ol avtiotolxeg ywvieg toug va eival {oeq. Av
oxedldooupe €va Tetpdriheupo A'BT"A" (| T1") opowdBeto tou I ye Adyo A = 2, téte
Ta TetpdnAsupa I kat M” eival (oa, yati €xouv Kal TIG QvTIOTOIXEQ TMAEUPES KAl YwVieg
Toug {oeg. To IM” wg opotdBeto Tou I, e Adyo 2 elval peyebuvon Tou, dpa Kal To (0o Tou
noAuywvo " eival peygbuvon tou I, ondte 1a TetpdnAeupa M kal " eival duola.

To 1o 6a cuvéBRaive av to N’ itav opikpuvon tou M.

Ta apxikd TetpdnAeupa ABIA kat A'B'T’A’ ta oxedidoaue, waote va 1oxUouv Ol OXECEIC:
A'B" BT’ A NA

BB - TA - pa —2 () xa A=A B =B ['=T A=17 (@

Kal dlariiotwoape OTlL elival dpola.

[evika Av U0 oAUywva €XouV TIG TIAEUPEG TOUG avAAOYEQG Kal TIG avTioToLxEeg
Ywvieg Toug (oeg, TdTE elval duola.
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Mépog B - KepdAato 1o

AU0 omoleodnnoTe avTioTolXeQ TAEUPES OMOIWwV TIOAUYWVWY €xouv Tov (D10 Adyo

X, AAS = 2), vyl auté A€yovtal opdAoyeg Kal 0 Adyog Toug A€yetal AOyog opoldTnTag.

Eidape Aomdv 61t duo nmoAUywva eival dpola, av eival 1) unopel va yivouv opoldbeta kat
eMOPEVWG Ba 1oXUoUV Kal yI' autd ol I3IOTNTES TWV OPOIOBETWY OXNUATWY, dNAAdKN:

Av dUo moAUywva eival duola, Tote €XOUV TIG OUOAOYEG TIAEUPEG TOUG avAAOYEG Kal
TIG avTioToLXEG Ywvieg Toug (oeg.

A6 T oxeon (1) kat yvwoTr 1010TNTa TWV AvaAoyIDV EXOUUE:

L_AB BT A ANA AB BT 4 TN+ AA mepluetpog M1
~AB T Bf T TA T A T AB+Br+TA+AA Teplpetpog ¥

O Adyog Twv MepETPWY SUO0 OUOLWY TIOAUYWVWYV gival (00G pe Tov Adyo opoldTnTdag TOUG.

Adyoc opototnTac - KAiuaka

Ot xé&pteg ouvnBwg MaPOUoIAlouV UIa YEWYPADIKY) TEQLOXY) 0g OuiKpuvon, dnAadn
Mapouctdlouy éva Oxrua OUOLO e TO TIPpayUaTikd. To uéyebog Tng ouikpuvong kabopi-
Cetal and TNV KAluaka Tou XApTn mou avaypdgetal mdvw o autdv. H kAluaka eival o
AOYOC NG amndoTaong otov XAPTN TIPOG TNV avIiOTolXN MEayuatiky andotacn, dnAadn
elval o Adyog opoldtrTag Twv dUo OXNUATWY.

Ma mapddetypa kAipaka 1 : 2000000 onuaivel 611, 0 Adyog opoldTNTAG TOU OX1UATOG OTOV

1

XAPTN TIPOG TO TIPAYMATIKS elval A = S660000"

omdte 1 cm otov X&ptn elval 20 km otnv

MPEAYUATIKOTNTA.

MAPAAEITMATA — EOAPMOTEZ

n Na arodeixtel 411 dUo Kavovikd mevtdywva gival épola.

Nvon
Ot TTAeUPEQ eVOC KaVOVIKOU TTOAUYWVOU
elval {oeq. Apa Ta Kavovika meviaywva
ABIAE kat A'B'T'A'E’ €xouv TIC TAEUPES E B
Toug avdhoyeg, dnAadn Loxuet:
AB Bl A AE EA

AB T BT TTAN T NE T EA
agoU Kal ol apIBUNTES Kal Ol TTAPOVOa- A r
otéq elval ueta&u Toug (ool.

Ta Kavovikd Tievtdywva €xouV Kal TIQ Ywvieg Touq (0eg epdoov kabeuld and autég

elvar @ = 180° - 320 =180° -72° = 108°.

A
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1.5 Opodmta

Apa Ta KAvoVIKA TTEVIAywva €X0UV TIG TIASUPES TOUC avAAOyeg Kal TIC avTioTolXeq
ywvieg Toug (oeg, ondte eival duola.

AUo Kavovikd ToAUywva Tou €xouv To (dlo TArj6og MAeupwv eival duola.

2710 dimAavo oxrua eaivetaln aepoPwTo-
vypapia €vog aypOKTINUATOG TIOU €XEL

oxnua opboywviou kal €xel mepLppaxtel B
HE OuppaTOMAeyMa pAkouc 270 m. Na §
Bpebouv ol MpayuaTikég dlaoTAoelg ToU v
aypoktnuarog. Me tmoiwa kA{paka €xel

‘ . . A r
pwToypapndel To aypoKINua,; 5cm

Nvon
To opBoywvio ABIA tng agpopwtoypagiag eival ouikpuvon Tou TPAYPATIKOU
aypokmmuarog A'B'T'A’, ondte eival dpolo mpog auto.

AL AT
m - A/l—/ _)\ (1)

O Adyoc opoldtnTag A elval (oog pe Tov AdYo TwV TIEPIUETPWY TOUG.
H mepipetpog tou ABIMA eivat 2 - 4 + 2 -5 = 18 cm, evdd Tou A'B'T'A’ elvat {on ue
TO UNKOG TOU CUPUATOMAEYUATOG, dnAadry 270 m 1 27000 cm.

, 181 AN AT
Apa A= 57600 = Te00 OTOTE ~ 1500

AN T NT 15000
Enopévwg €xoupe:
A'A" = 1500 - AA = 1500 - 4 = 6000cm 1 A’A" = 60 m.
A'T"=1500 - A’ = 1500-5=7500cm 1 AT’ =75m.
AnAadr), ol TPAYUATIKEG dlAoTACEIQ TOU AYPOKTAHATOG eival 60 m kat 75 m. H KAi-

1 L

Apa 1oxuel

paka pwtoypdolong eival (on pe tov Adyo opoldtnTag A =

EPOTHIEIZ KATANOHZHX

Na xapaktnploete TIC apakdtw npotdoelc ue (2), av eival owotég 1 ue (A), av
elvar AavBaouévec.
a) Auo TeTpdywva eival éuola.
B) Auo opboywvia eival duola.
Y) Av dUo ToAUywva €xouv TIG TAEUPEG Toug avAAoyeg, TOTe elval dpola.
d) Auo pouBol eival oxruata éuola.
€) Av duo nmoAUywva eival (oa, téte elval duola.
oT) AUOo Kavovikd oAUywva eivat éuola.
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Mota amd Ta moAUywva Tou dirmAavou Ox1UaTogq

Mépog B - Kepdhalo 1o

| |
M
elval dpola; L M,
rn_l [ n
[t [rg) s
L
(] e

>e KaBeva and Ta MapaKdTw OXNUATA VA CUMMANPWOETE TOV TTivaka Ue TI¢ dlaoTd-

O€lC TWV avTloTolXwv mapaAnAoypdupwy Kat va Beelte mota an’ autd eivat éuola.

M A

T
N

>
i

A r

ABrA
o I AEZH|
! K | [ A B | E ©|PE

Av Ta tetpdnAeupa ABIA kat A'B'T'A’ elvat A B
Ouola, va CUUTTANPWOETE TIG TIPOTACELG: oS
a) O Aéyog opoidtnTag tou ABIFA mpog to A
A'BT'A" eival .o,
B) O Adyog opoldtnTag tou A'B'T'A’ Tipog
To ABIA elval .....ocoooeeen.
y) Av n yovia B sivat 110°, T6Te Kat n yovia ....... elvat 110°.
A'B" + BT +T"'A + NA
AB LB T TA T AA elval (oog ue .......
€) H mAeupd Bl eival (on pe ....... cm.

d) O Aéyog A =

[POTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n >e mola and TIQ MAPAKATW MEPIMTWOEIC Ta MaparnAdypauua ABIFA kat EZHO

elval dpola; Na artloAoynoete v andvinon oac.

G) A 6.cm B B)
&
™)
A r
5cm
EF Z
&
q
© H
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Av ta TetpdnAeupa ABIA kat EZHO eival 6uo

1.5 Opoldtnta

la, va Bpelte To x og Kabeuld and TIg

TEPIMTWOELC:
Q) , B B) 5
E A
IS © 130°
“'.70 e
< x
A H H z
6 cm
9 cm Z
r A r

‘Eva mapaMnAdypauuo €xel TAeUpES 24 cm

kat 18 cm. ‘Evag pabnmg 6€Aovtag

va karaokeudoel éva TapaAANAOYPAUUO Opolo W autd aAAd TIou va €xel n
peyaAUTepn mAeupd 20 cm, OKEPTNKE va YEIWOEL Kal TNV AAAN TTAeupd Katd 4 cm.
‘Hrtav owot n okéwn Tou; Na arttoAoyroeTe v andvinor| oac.

Ol dlaywviol evog mapaAlAnAoypdupou ABIMA Ttéuvovtar oto onuelo K. Na
arnode(Eete OTI TO TETPATIAEUPO TIOU TIPOKUTITEL AV EVWOOUME Ta PEoa Twv KA, KB,
KI™, KA eival mapaAnAdypauuo opoto pe 1o ABIA.

ST0 MapaMASYPauuo ABIMA eival AK = %AI’, EZ // AA kat HO // AB.

Na amodeiEete Ot

A E
a) To nmaparnAdypapuo AEKH eival éuolo ue H/ \/ /
K

10 ABIA.

B) To mapaAnAdypaupo AEKH eival époto pe

10 KOIZ.

u ‘Evag pabnmg Eekivnoe 1o mpwi and 1o oniTl Tou M, 1om =

M Kkat agou akoAoubnoe Tn dladpoun Tt

5
Qaiveral oto oxedlo, £€PTace OTO OXOAel0 TOU J i
>. To ueonuépl eneotpePe omnitt Tou amnd Ao T
OPOUO TIPOKEIPMEVOU Va TiepAOEL Kal and TO OTITL li
Av L
PO — °

evog ¢piAou Tou Tou Bplokdtav oto onueio .

ou

Tl OUVOAIKY) dladpopr) TIoU €kave o0 uabntng frav T l

640 m, va Bpelte OOO améxouv Ta Omnitia Twv

duo eiAwv. lMola eival n kAipaka Tou oxediou;
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Mépog B - KepdAato 1o

B3 Ouowa tpiywva A

Auvo Tpiywva ABIM, AEZ, énwg kat ‘b§ a

dUuo moAuywva, elval ouola, av B’ i~ g

EX0UV TIC TAEUPES TOUC avAAoyeg y

Kal TIG avTioTolXeq Ywvieg Toug (oeq. B r E Z
cavexor AB AT BT 2 R B_E o7

AnAadn av €xouv AE - A T EZ kat A=A B=E I =2

MNa va eivar Aomév duo Tplywva Ouola TPEEMEL va 1oXUouV OAeC Ol TTPONYOUMUEVEQ
looTNTeg; EUTUXWG OXL.
MNa mapddetypa, ag ndpouue duo Tpiywva ABIT kat AEZ tou €xouv dUo ywvieg Toug (oeq
(ﬂzﬁ Kal @zﬁ).
Av TomoBetrooupe To Tpiywvo AEZ ndvw oto ABIT, wote n ywvia A va OUMTIEDEL UE TNV
{on g ywvia ,&, TOTE 1 MAeupd EZ Ba cuunécoel pye ) BT kal ol ywvieg @, B’ 6a sival
(oec. Apa BT // BI" kat and 1o Oewpnua Tou OaAr| €X0oUuleE:

éggzzégizzéé ﬁ AB’:-%--AB kal AT = %—-AB
Apa 1o Tplywvo AB'T’ eival opoldbeto tou ABIT otnv opotoBeaia ue kevipo A kat Adyo

%, omndte AB'T" ® ABI™. Emeldn] Ta tplywva AEZ, AB'T eival (oa, 6a eival kat AEZ & ABT".
Erouévwg

Av dUo Tpiywva €xouv dUo Ywvieg Toug (oeg pia mpog pia, téte eival duola.

E{dape Aomdv, étt av duo tplywva €xouv dUo Ywvieg Toug (0eq pia mpog uia, tote elval opola,
ondte Ba €xouv Kal TV TPITN ywvia Toug (on Kal TIG OuOAOYEG TTAEUPES TOUG AVAAOYEC.

MAPAAEITMATA — EOAPMOTEZ

n ‘Evag nmpoBoAéag M Bpioketal oto €dagog kat pwTilel Eva dévtpo BIM. H okid tou
OéVTPOU OTO amévavtl KTiplo PTdAvel PEXPL TNV 0poPr] Tou 40U opdpou. Av TO
LodYELo Kal kABe dpoPog €xouv UYOG 3 m Kal N andotaon Tou dEvtpou amnd Tov
npoBoA€a eivat 8 m, evw and Tto KTiplo eival 12 m, va Bpebel To UYPog Tou dEvTPou.

Nvon
Ta Tpl'YA(DVCt/l\_lBr kal MBI eival opeoyd)vuk
agpoUu B = B’ = 90° kat €xouv TN ywvia [ r

kowvr). Emouévwg, €xouv dUo ywvieg (oeg,
omdte elval ouola kal Ba €xouv TIC OMOAOYEG

MAeUPEQ Toug avdloyeg, dnAadn L
B _ 18 (1) e
BT —nB ' M m g i -
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1.5 Opodmta

H okid kKaAUrttel To 1o0Yelo Kal 4 0pd®oug, ondte Ba €xel UPog BT =5-3 = 15

m. Apa n woomra (1) yivetat I13_5F = 8+;'12 n 20 - BI" = 120, omndte 10 UYOC TOU

dévtpou eival BT = 6 m.

>’ éva opBoywvio Tpiywvo ABIM pe unoteivouca BI" = 10 cm kat Al = 8 cm va
xapax0ei To uYog AA. Na amodeixbei 611 Ta Tpiywva ABIC kat AlA eival duota kat
va ypagouv ol {oot Adyol. Na urntoAoylotouv ta Turjuata Al kat AB.

Nvon
Ta tpiywva ABI™ kat AATI eivat opBoywvia, apou A=A =90°ka €X0UV TN Ywvia r
Kowvry. AnAadr, €xouv dU0 ywvieq (oeq uia mpog uia, ondte elival duola kat Ba €xouv
TIG opOAoyeg MAeUPEG Toug avaAoyeg. Ot ouOAOYEG TIAEUPEG TWV TPLYWVWY e{val ot
MAEUPEQ Tou Bpiokovtal amévavtl anod TIQ (0eg ywvieg Toug.

WL OVET A=A =90 TkowA @ =@
AmévavTi mAeupd BF AB Al
oTo Tpiywvo ABI

Al AA Al

AnévavTi mAeupd
oTo Tpiywvo AATl

" :
. B AB AT A Bom
Apa €xoupue AT AN - AT (1).

Ao TIQ 1odTNTE (1)éoue£—£ , 10_ 8

S Nteg XOUME "AF = AF "I § T A

Apa 10 - A" = 64, omtéte A" = 6,4 cm. Emeldr) BT = 10 cm kal Al = 6,4 cm €xoupe
BA = 10-6,4 dnAadry BA = 3,6 cm.

EPOTHIEIZ KATANOHXHX

n Mola and ta mapakdtw Cevyn TplyOvVwy gival éuola;
Q)

B) Y)
500 /\ /Z\ 600
VGO‘
50° o SR
60° 60 0° 60

21-0143_MATH_G GYMN.indb 221 @ 11513 4:23 PM

221



Mépog B - Kepdhalo 1o

A
, , , , A
Na egnynoete yiati ta tplywva tou dirmAavou
oxnuarog eival duola. '
B r E z

Na ypdpete Toug {ooug Adyoug OTa MAPAKATW (eUyn TWV OPOlWY TRLYWDVWV.
A

Q) B) E Y)
A Z E B A E
/\ :/ 7 é / A
B r Z B ~
A A " A

r

Na xapaktnpioete TIQ Mapakdtw mpotdoelc ue (2), av eival owotég 1 ue (A), av
elvar AavBaopuégvec.
a) Auo 100TAeupa Tplywva eivat éuola.
B) Av dUo opBoywvia Tpiywva €xouv pia o&ela ywvia {on, eival duola.
Y) Auvo duola Tpiywva €Xouv TIG OMOAOYEC TTAEUPEG TOUC AVAAOYEG.
d) AUo opBoywvia Kal loookeAn Tplywva eival éuola.
g) Av dUo 1000KeNr) Tplywva €xouv uia ywvia 40°, eival duola.
ot) O AOyoQ TwV TIEPIUETPWY dUO OUOIWY TPLYWVWY,
elval (0og pe Tov AGYo opoLeTNTAG TOUG.

a) Na e&nynoete yiati ta Tplywva ABA kal EZH 4 ]
elval éuola. 1 e——EH
B) Av duo moAUywva anoteAlouvtal arnod Tov dlo
aplBuS opoilwv TPYWVWY, glival TTAVTOTE OUOLQ; A 5 & .

[POTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n Na urtoAoyioete 10 x 0g Kabeud amnod TIC MAPAKATW TIEPIMTWOELG:
Y)

oo
=

9cm

12cm

222
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1.5 Opodmta

Aivetal opBoywvio Tplywvo ABIC (K = 90°) kat AA 1o Uyog Tou. Na arodeitete Tl
Ta tplywva AAB kal AAT eival duota. Av AB = 4 cm kat A" = 9 cm, va Bpelte 10
UNKOG TOU Turuatog AA.

311G KABeTeg mAeupeg AB = 8 cm kat AIT = 12 cm evog opBoywviou Tprywvou ABIT
va ndpete avtiotoixwqg ta onueia A kat E, wote AA = 2 cm kat AE = 3 cm. Na
anodei&ete OtL:

a) AE // BI"

B) Ta tpiywva AAE, ABI™ eival duola.

Na Bpelte 10 nMAdtoc AB Tou motauou,

av Al = 12 m, A = 15 m, EA = 60 m Kkau A --*B

A=A=090°

Na amodeiEete ot Ta Tpiywva AE, BEA
elval dpola Kal va umoAoyloeTe TO X.

Mmnpootd oto udtt pag kat oe arndoraon 0,4 m
Kpatdue katakopupa gva paBdl AB = 0,5 m. Av
peTakivnBouue kal otabouue oe éva onueio Z B
T€T0l0, Wote ol eubeleg OA, OB va kataArjyouv

05m (o)
otn Bdon kal otV Kopuery TG Kepaiag evog A
padlopwvikou otabuou, dlamotwvoupe OTL N
arnéoraon pag anod v kepaia eivat MZ = 16,8 m.
Mropeite va urtoAoyioete 1o UPog e kepaiag; r E Z
T 64m o4m.
A 32cm B
STo Tpanélio ABIA eival EZ // AT, / Ncm
BH // AA kat E© // AA. Na anodei- ya v X NE
Eete OTL Ta Tplywva BHE, EOI elval
dHOLa KAl VA UTTOAOY(OETE TO X. ¢ em
A r
L 57 cm e
223
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Mépog B - Kepdhalo 1o

a O ylog €xel Upog 1,36 m.
Molo eivat To UPog Tou
narépa Tou;

SNA O<KMA ATIO THN ISTOPIA TEN MAGHMATIKRN

H Bzwpia twv opoiov oxnpdtov ntav yvwotn andé ta péca tov 7ov aiova n.X. Me tn
Bonbeia tng Bewpiag aving o Oanng o MiAnciog (624 - 547 n.X.), évag and 10Ug €nta
00@OUG TNG apxaldIniag, KatopOwoe va vnonoyicel 10 VYOG Tng peyanng nupapidéag tov
Xéonog and 10 PNKOG Ing OKIAG InG, anoonmviag 1o Oavpacpd tov BaciAia ing Arydntov,
tov Apaot.

Ae yvwpizovpe akpiBag 1i1g 1EXVIKEG MOV Xpnoiponoince o Oanng ¢’ avtd 1o emitevypd
tov. O IMhoVGtapxog, mot600, pag Sinyeital ta e§ng:

«A@oU éatnoe 1o paBéi tov o Oanng

o10 TéNOG ING OKIAS NG nupapiéag

ano ta 6Vo Opoia Ipiywva mov

OPOKVNTOLY amé 1INV €0AQN 1Ng

aktiva¢ touv nAiov, anébeife ot

0 NAdyo¢ mov &iXe n OKIA 1INng

nupapiébag npog tn oKi1d tng paBdouv

B’ nrav o ié1og pe tov Adyo nov eixe

- 10 Vwog¢ tng nupapibag mpog to
HUnkog tng paBéou».

O Aioyévng o Aaéptiog, paniota, 1Ioxvpizetal 611 o Oanng pérpnoe tn oK1d Ing mupapidag,
o6tav 1o pnkog tg paBdov éyive ico pe 10 pNKOG Tng OKIAG ING.

Mnopeite va e§nynocte, nog o Oanng vnmonoyioe TENIKA T0 VYPOG Tng nupapidag,
a@ol pnopoVoE va PEIPNOEl TO PNKOG ING MAELVPAS TNG TEIPAY@MVIKNG BAong

ng nupapidag ka1 tng okiag AA’;
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4. 6 NAO6YoG £pBaABWV OPOIWV CXNHATWV

v Mabaivw tn oxéan nov ouvigel ta euBada opoiwy

nodvyuvuv.

APAITHPIOTHTA

dlaotdoelg 60 cm x 30 cm.

avtiotolyo euBadd Tou ynmedou.

™G KAlUakag Tou oxediou.

(&

1. Na uroAoyioete TIC TIPAYUATIKES SIACTACEIS TOU YNTEdO0U.
2. Na uroloyioete Tov Adyo Tou guBadou Tou oxediou mpog To

3. Na ouykpivete Tov Adyo Tou BENKATE UE TO TETPAYWVO

‘Evag pnxavikée oxediaoe éva ynmedo Pmndoker pe kAjpaka 1 : 50. To oxedlo eixe

>xedlaloupe €va opboywvio ABIMA ue dlaotdoelg a,
B. Av oxedldoouue kalt To opBoywvio A'B'T'A" pe
TPIMAAOLEG dlaoTAoELS, TOTE TO 0PBOYWVIO AUTO eival

OMOLO TIPOG TO APXIKO HE AOYO opoldtag A = 3. A’

Ta epPadd E’, E twv dUo opboywviwy elvat:
E'=3a-3B kat E=a-p
omdte 0 AOYyog Toug elvat:
B 3a-38 _

2
E a-B 3

Br

3B

A/

3a

Mapatnpouue Aotrdv AT, 0 AOYOQ TwV euBadwV Twv opolwy autwyv opboywviwy elval {cog

e TO TETPAYWVO ToU AOYyou ouoldTNTAG TOUC.

Opolweg, av ot kd&Beteg mAeupég AB, Al evog
opBoywviou Tptywvou ABI™ dpoupue Ta onueia A, E
avtiotoixwg, wote AA = %AB kal AE = %AI’, ToTE
oxnuartiCetal To opboywvio Tpiywvo AAE, Tou eival

opoldbeto Tou ABIT pe kévipo opoloBeoiag A kat

AGYO % Apa 10 Tplywvo AAE eival 6uolo e To

Tplywvo ABI™ pe Aoyo opoldtmrac A = %

MNa 1a eppadd (AAE) kal (ABIN) Twv opolwv autwyv TPLywvVwY LIoxXUEL:
1
2 AAE AN AE 3 3
(ABIN) ;_ AB - Al AB Al 5 5

(AAE)
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Mépog B - KepdAato 1o

Mapatnpoupe, Aotrdy, ATl 0 Adyog Twv euBadwyv Twv ouoiwv Tpydvwy AAE, ABI eival
Kal TIAAL (00Q e TO TETPAYWVO TOU AOYOU OUOLOTNTAG TOUG.

O Adyog Twv euBadwv dUo opoiwv oxnudtwy eival (cog pe To TETPAywvo Tou Adyou
OpOLOTNTAG TOUG.

Ma napddelyua, oto dmAavéd oxnua 1o ToAuywvo (1)
elval dpolo pe 1o ToAUywvo (M) kat dUo opdAoyeg
MAEUPEG Toug elval 2 cm kat 4 cm avtiotoixwg. O Adyog

opoldmrag tou (M) mpog to (M) elvar A = % = % n

ENE

ondte yia Ta epBadd Toug E kat E’ 1oxUel gz(%)z:

MAPAAEITMATA — EOAPMOTEZ

>tnv mAeupd AB tptywvou ABIT aipvoupe onpeio A,
2
TETOl0 WOTe AA = 7 AB. A6 10 A p€poupie MAPAA-

AnAn ot Bl mou té€uvel Tnv Al oto onueio E. Av to 1
eUBadodv Tou Tprywvou ABI eival 18 cm?, va Bpebeil
To euBaddv tou tpaneliou AEMB.

B r
Nvon
Ta 1plywva AAE kat ABI™ €xouv T ywvia A Kolvr Kat & = @ ylati efval evtég ektog
Kal emni Ta autd pépn twv naparlniwyv AE, BI" ou Téuvovtat and v AB.
AnAadn), Ta Tplywva autd €xouv duo ywvieg (oeq uia mpog pia, omdte eival duola

2
pe AOyo opoldtTnTag A = % = 7. Apa yia ta eppada (AAE) kat (ABI) oxUet

(AAE) _ 2y . (AAE) _ 4 B )
maj“b) N g — 9 N A =8cm"
To tpanédio AEIMB €xel eppadov (AEMB) = 18 cm? -8 cm? = 10 cm?.
H
2¢ éva tetpdnAeupo ABIMA mipoekteivoupue Tig AB, Al,
AA katd (oa TuApaTa Kat oxnuatifoupe To TETPA-
mAeupo AEZH. MNMdoeg popég pueyalutepo eival To
eMPadov Tou teTpanAelpou AEZH amd to eupfaddv
Tou ABIA; r
E Z

Nvon
To tetpdmnAeupo AEZH elval opoldbeto tou ABIA pe kévtpo A kal Adyo 2.

226
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1.6 Adyog epBadwyv opolwyv oxnudTwv

, N (i (ABMA) _ (ABye (1) 1
ApaAEZH~ABFA,on0T8m—(AE) —(2) -4

Ermouévwg, (AEZH) = 4(ABI'A), dnAadn 1o TetpdnAeupo AEZH €xel TeTpamAdolo
eupBadov amnod to Terpdnieupo ABITA.

EPOTHIEIZ KATANOHXHX

n Av Ta moAuywva T1;, T, elval dpola, va CUMMANPWOETE TN OXEO0N ToU OUVOEEL TA

eppadd toug Ey, E,.
2cm
§
T
My
§
4 cm n2 DY
E E, =..E
Na CUPTTANPWOETE TA KEVA OTIG TIAPAKATW TPOTACELC:

M,
1 == ---E2
a) Av TpirmAactdooupe kKdbe MAeupd evog TETPAYWVOU, TOTE TO euBaddv Tou yivetal
....................... POPES UEYAAUTEPO.
B) Av dinmAaoctdooupe kdBe TAeUPA evoqg I0OTTAEUPOU TPLYWVOU, TOTE TO euBadodv

TOU VIVETAL .o (POPEC PeYaAUTEPO.
Y) Av évag poupog €xel mAeupd 6 cm Kal évag AAoG Ouoldg tou pouBog €xel
mAeupd 3 cm, t0te 0 deUTepoq POURBOG €xel EUBADOV ..ooiiieiiiiiiin. POPEQ

UIkpGTEPO anod To epBaddv Tou MPwWwTou pouou.

‘Eva opBoywvio M, eival dpoto pe 1o opboywvio M, e Adyo ouolottag %

O Mavvng loxupliCetal 6TL 10 euBaddv tou I, eival To 16% Tou epadou Tou IM,.
‘Exel diKlo;

NPOTEINOMENE2 AXKH2EIZ — IPOBAHMATA

A
n >1o dmAavé oxrjua sivat AE // Bl 5
, . (AAE) Y
Na uttoAoyioete Tov AOYO (ABM) @A £
q/()
B r
>1o dmAavé oxrjua sivat AE // Bl A
Av 10 Tplywvo AAE €xel euBaddv 18 cm?, A
TOTE va unoAoyloeTe To euPaddv Tou A
Tplywvou ABI. 5 n -
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Mépog B - KepdAato 1o

>e Tpanédio ABIA pe Bdoeig AB = 1 cm kat T'A = 5 cm, ot dlaywvieg Al” kat BA
Téuvovtal oto O. Na unoAoyioete éoeg PopES 1o euPaddv Tou Tptywvou OrA
elval peyaAutepo amo 1o euaddv tou Tptywvou OAB.

Av A, E, Z elval ta péoa twv mAeupwv BIN, TA, AB tptywvou ABIT avtiotolxwg, téTe

va urnoAoy(oete Toug Adyouc:
(AZE) (AEZ) A

9 AN P @en

Av E elval To eupaddv Tou tptywvou ABIT, AZ // Bl kal
AH // AT, 161e va anodeiEete 6Tt yia 1a eppadd E, E,, 2
E, loxbouv: E, = %E, E, = %E kat E; = E;. B

a >T10 opBoywvio Tpiywvo ABIT va ¢@epete 10 UPog AA
rmou avriotolxel otnv unotelvouoca. Na umoAoyioete
Toug AGYOUQ:

(ABA) (ABA)
ABI™

4 cm

o @y P @en

3cm

>T0 eowTteplkd Tplywvou ABIT va mdpete tuxaio
onueio O. Av A, E, Z eivat avtiotolxwg ta HEoa Twv
OA, OB, Or, 16te va anodeiEete OTL: A

a) To Tplywvo AEZ eival duolo pe 1o tpiywvo ABI.
B) To euPaddv NG XPWHATIOUEVNG ETIPAVELAQ E

L 3 , ,
eivat (00 pe Ta  Tou eupBadou Tou Tptywvou ABI. E Z
r

B ‘Eva opBoywvio €xel epBadov 40 cm?. Na Bpeite To euBadov Tou opboywviou Tou
Ba mpokuYel, av pwtoTunnOel:
a) peygbuvon 120% B) ouikpuvon 75%.

Av KdBe TAeupd evég TeTpaywvou auénBel katd 30%, téte va Bpeite mooco %
Ba au&nBel To euBaddv Tou.

A B
, , . . , K
m Ot dlaotdoelg evog opboywviou OIKOTEDOU pelwBnKkav
Katd 20%, ylati au&nbnke to TAATOQ TWV JIMAQVWOV
Opouwv. Na Bpelte moco % pelwbnke 10 euPadov Tou
OLKOTIEDOU. M "
A r
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Mépog B - KepdAalo 1o

. TENIKEX A2ZKHXEIX 1ou KEOAAAIOY

A
Av Ta tplywva ABIT kat AAE Tou dimAavou oxruatog
elval loookeAr, va amodelEete 611 BA = TE.
B™A E |
A V4 B
Alvetal Tetpaywvo ABIA kat onueia Z, E Twv mAeupwv
AB kat BI™ avtiotolxwg, Té€tola wote AZ = BE. c
Na anodeiEete 011 a) AZ = AE B) AZ 1 AE.
A r

>e eubeia € va mdpete 1a dladoxikd onueia A, B kat M. Mpog 10 {dlo puépog g
eubelag va kataokeudoete Ta looTAeupa Tplywva ABZ kat BI'H. Na arodei&ete otl
AH =T2Z.

>e duo Tpiywva ABIT kat A'B'T" eivalt BI" = B'l”, B = B’ kai ol dixotéuol BM kat
B'M’ eival {oeq. Na anodeiEete o1l ta tpiywva ABIT kal A'B'T eival (oa.

>1o dmAavé oxrua eivat BA // Al kat AE // TB.
a) Na urtohoyioete ta eubuypappa turuata OA kat OE. 4
B) Na amodeiEete 611 OB? = OA - OE.

n ‘Eva 106mAeupo tpiywvo €xel Aeupd 6 cm. Na Bpeite v nmAeupd evog AAou
LOOTTIAEUPOU TPLYWVOU TIoU €xel DIMAACLO euBadiv.

A 8 cm B
Em M
Ot dlaywviol tetpaywvou ABIMA téuvovtal oto onpeio O.
A6 10 péoov M tou OB va @épete ME L AA kat MZ L TA. 5
Na uroAoyioete 10 euBaddv Tou TeTpaywvou MEAZ.
A z T
Z
a Me mAeupd tn dlaywvio AlT, Tetpaywvou ABIA mAeupdq
X, va oxnuartioete T0 TETPAYWVO AIEZ.
, . (ATEZ)
a) Na uttoAoyioete Tov AOYO (ABFA) - A X B E
B) Av (Al'EZ) = 200 cm?, va urtoAoyioete TV MAeUPA X.  «x X
A X r
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Mépog B - KepdAalo 1o

A
1S
a >10 Tpiywvo ABI Tou dimAavou oxnuatog eivat AE // BIC o/
Kal (AAE) = %(ABI'). Na uroAoyioeTe TO X. 7A/ =
B r
A
m >10 Tplywvo ABI™ Tou dimAavou oxrjuarog eivat AE // Bl f
AZ /| AT kal EH // AB. Na anode(Eete ott: A E
16 8 /
a) BZ=TH B) (AEHZ) = zg - (ABI) . > T

EMANAAHWH — ANAKEOAAAIQIH 1ou KEQAAAIOY

® ‘loa Tplywva Aéyovtal Ta Tplywva TIou §XouV TIC TIASUPES TOUG {0eg pia Tipog uia kat TIQ avtioTolxeq
ywvieg Toug {oeg.
e Kpimpla 1odtntag Tetydvey. Avo Tplywva sival ioa dtav €xouv:
— AUo mAeupéq (oeg pia mpog uia kat v Teplexduevn ywvia toug (on (M -1 -1M).
—  Mia mAeupd fon kal TIq mpookelueveg oty TAsupd auTr| ywvieg {oeg uia mpog pia (M- -1).
- Tig m\eupéq Toug (oeg uia mpog pia (M- —T11).
e Kpimpla 1odtntag opboywvimy Totydvwy. AUo opBoydvia Tplywva elval (oa dtav xouv:
— AUo avtioTtolxeg MAeuUpEQ (oeq uia tpog uia.
—  Mila avtioToyn mAeupd {on kat pia avtiotoxn o&ela ywvia (on.

B. NOIr0z EYOYIPAMMON TMHMATON — QEQPHMA BANH

MapdAAnAeq eubBeleq, av opiouv (oa Tunuara oe pia eubela mou TIg Tével, TdTe Ba opilouv (oa
TUAMATA KAl O OTIoladNTIOTE AAAN eubeila TIou TIC TEUVEL

AGyoq evoc eubuypaupou TuRuatoc MA mpog 1o eubuypaupo tunua AB elval o aptBudg A yia tov
orolo toxUet T'A = A - AB.

Ta euBlypaupa Tunuata a, y eival avdhoya mpog Ta eubldypauua tuiuata B, o, dtav loxuel %z%.

Oewpnua Oaln. Tpelg 1) ieplocdtepeg eubeleg, av TEUvouv dUo AAeG eubeleq, TOTE TA TUNUATA TTOU
oplCovtal ot pia efvat avdAoya mpog ta avriotolxa TUrUaTa mou opifovral otnv AAAn.

/. OMOIOBEZIA — OMOIOTHTA

OpoléBeto evog onuelou A wg pog o kévrpo O kat Adyo A ovopddetal To onuelio A’ tng nuieudbeiag
OA via 1o ontoio toxuet OA” = A - OA.

e Ta opoldBeta eubuypaupa Tunata mou de Bpiokovtal otny dla eubeia eival mapdAnAa.

e Q1 opoldbetee ywviee eivat {oeg.

® AUo opoloBeta moAUywva €xouv TIQ TTAEUPES TOUG avAAOYEG Kal TIG avTiOTOoLXeS Ywvieg Toug {oeq.

e Ouola moAlywva Aéyovrtal Ta ToAUywva Tou To €va eival heyebuvon 1) ouikpuvon Tou dAou.

e AUo moAUywva efval dpola, étav €xouv TIC TIAEUPES TOUG avAAOYeQ Kal TIG avT{OTOLXES YWwvieg Toug
{oec kal avTloTPOPWC.

e Ta opoldBeta moAUywva eivat duola.

® AuUo tplywva 1ou €xouv dUo Ywvieg Toug (oeg uia pog uia eivat duola kat 6a €xouv TIC opoAoYeQ
AeUPEQ Toug avaloyeg.

e Av dUo ToAUywva eival éuola, ToTe:
- O Adyoq Twv MePETPWY Toug glval (00g pe Tov AdYyo OpoLOTNTAG TOUG.
- O Adyoc twv gpBadwv Toug elival {(00G pe TO TETPAYWVO TOU AGYOU OOLGTNTAG TOUG.
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TPITANOMETPIA

2.1 Tp/g(uvoyezplkoi apiguor ®
ywvias w pe 0° < w = 180°

2.2 Tprywvopetpikor apibuol
nOPANANPUHATIKIY ywvily

2.3 2xéoels petaku tprywvopetpl-
KWy apifuuv pias ywvios

2.4 Nopos nurcovwy
Nopos auvnuicovwy

Tevikés aoknaels 200 Kepadoiou
Enavidngn - Avakepadoivon
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2.1 Tpiywvopetpikoi apiBpoi ywviag w pe 0° = w = 180°

v Buudupal nws opifoveal ol tpiywvopetpikoi aplBuoi o&elas

ywvias oploywviou tpiywvou.

v TvupiCw nws opiCoval ol tplywvouetpikol apifuol ywvias w

pe 0° =w = 780"

v Mabaivw va vnodoyilw tous tpiywvouetpikous apiuous pias

ywvias pe tn Bonfela evos opokavoviKou auoThpatos aEoviv.

APAZTHPIOTHTA

>e éva opBokavovikd ocuotnua agévwv Oxy pepaue TNV

nuieuBeia OM, Ttou oxnuaticel pe Tov nuid&ova Ox ywvia w.

1. Na mpoodiopioeTe TIC oUVTETAYUEVES Tou onueiou M kal

va urtoAoyloete v andotaocn Tou M and myv apxn O.

2. Na BpefTte ToUg TPLYWVOUETPIKOUG aplBuolg NS ywviag .

yA
3 M
2
1
w
0 2 3 4 X

|

J
>Tnv Tponyouuevn TAEN udbaue we opifovral ot TPYWVOPETPIKO!l aplBuol ulag o&eslag

ywviag opboywviou Tptywvou, Tou orolou yvwp(Couue TIG TTAEUPES TOU. ZUYKEKPIUEVA,

r

puabaue ot
~ amévavii Kalemn mheupd Al
N = UTTOTE(VOUOQ - Br
_ TIPOOKE(pevn Kabem mieupd _ AB
ouve = urtotelvouoa Bl
__ amévavil kabetn mheupd Al
epw = TIPOOKEIPEVN KABETN TIAEUPA ~ AB B

A

Ot tptywvopetpikol apBuol pag otelag ywviag opicovral kal pe T BorBela evog opboka-

VOVIKOU OUCTNHATOS AEOVWV. /A
Av o €éva opBokavovikd ouotnua a&ovwv Oxy
ndpoupe To onuelo M(4, 3) kal pé€poupe MA L x'x
Kat MB Ly'y, T61e éxoupe OA = 4katOB =AM =3. |3 JB M(4, 3)
Ot Tprywvopetpikol apBuol Mg ywviag w = xOM 5 o
urtoAoy{Covtat anod 1o opBoywvio Tpiywvo OAM. . Q7
A6 1o IMNMubayodpelo Bewpnua oto TPiywvo autd yia ' © A R
v andotaon p = OM €xoupe p? = 42 + 32, ondte ol ¢ » 4 ;
o = V42 + 32=125 = 5 Apa
3 TETAYPEVN TOU M
MW = 5 = Gndotaon tou M and 10 O
4 TETUNUEVN TOu M
oWww =17 = anomagr? LTlounM and 1o O
3 TeTaAyUEVN Tou M
g =74 = TSTUP](ESVH Tou M
232
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2.1 Tprywvouetplkoi apduol ywviag w ue 0° = w = 180°

Me Tn BonBeta duwe evog opBoKAVOVIKOU CUCTAHATOC AEOVWY yA
UTTOPOUUE VA OPIOOUPE TOUG TPLYWVOUETPIKOUG aplBuoUq piag

ywviag w kat étav aut dev eival oEela. Mex, y)
Av éxoupe pia apBAeia ywvia w, 1éte TNV ToTtobeTolpe 0" €va
opBokavovikd ovotmua agévwyv Oxy, €101 WOTe 1 KopuPr) MG A, P

va ouprnéoel pe v apxn O, n pila mAeupd ™G va CUUMEOEL ®
he Tov BeTikd nuid&ova Ox kat i dAAn g TAeupd va Bpebel B
OTO 20 TETAPTNUOPLO. Av OTnv TAeUpd auTr TIAPoulEe €va

ortolodnote onueio M(x, y), dlapopetikd amnd 1o O, TéTe yIa

v andotaon p = OM 1oxUel
p=Vx+y?

Ot Tptywvopuetpikol aptBuol Tne ywviag w eivat:

Xy

B TETAYPEVN TOUu M y
NH® = ~grdotaon tou M and 1o O )
B TETUNMEVN Tou M _ X
ouvew = anéotaonTou Mandt O  p
- TETAYPEVN TOu M Yy
epw = TETUNHEVN ToU M =X

Mapatnpoupe Ot
* Avnywvia w eivat o€eia, téte elvai x>0, y>0, p>0, ondre: nuw>0, ocuvw >0, epw>0.
* Avn ywvia w eivat appAeia, téte eivai x<0, y>0, p>0, onéte: nuw>0, ouvw<0, epw<0.

OL iponyoupevol Tutol yevikevovtal kat étav w = 0° 1 w = 90" w = 180°.
‘ETOl, prmopoupe TWPA va UTOAOYIOOUUE Kal TOUC TPLYWVOUETPIKOUCG aplOuols Twv
yovidv 0°, 90° kat 180°.

y y4 yA
M(, 1)
LI " N M(-1,0) Ly N
(0] X ) X o X
w=0° w=90° w = 180
Av M onpelo Tou nuidEova Ox Av M onuelo Tou nuid&ova Oy Av M onpelo Tou nuidEova Ox’
LY. 10 M(1,0), 161€ @=xOM=0° | T1.X. T0 M(0,1), TéTE =XOM=90" X, 10 M(-1,0), 161 ©=XxOM=180°
kalt p=0OM=1. Apa: kat p=0OM=1. Apa: Kat p=0M=1. Apa:
o Y 0 o Yy 1 oy 0
nuo —E—T—O nuo0 _p_T_1 nui80 _E_T_O
o X 1 o X 0 e
OUVO_E_T_1 OUVQO—E—T—O ouv180—6——1——1
o O o Ve o o
el = % = 7=0 ep90” dev opiletal ep180° = % =7 = 0
(ywati x=0)
233
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Mépog B - KepdAalo 20

Yrevbuui(Coupe Kal TOUQ  TPLYWVOUETPIKOUG
apiBuolg Twv ywviwv 30°, 45° kal 60° mou
gaivovtal orov dinmAavo Tivaka.

NAPAAEITMATA - EOAPMOTE2

2 opBokavovikd cuotnua a&évwv Oxy naipvoupue to onueio M(-4, 3).
Na uroAoyLoToUV Ol TPLYWVOMETPIKOL aptBuol TnG ywviag w = xOM.

Nvon A
Ma mv andotaon OM = p €xoupe: M(-4, 3) 3
0 =Vxe+ V2=V (-4)2+ 3 =V25 =5,
AoQq: _y_i _1__4__i X
PAl NHW = 5 = 7, OWW =75 =75 =-3
y 3 3 - o Ix
Kalw epw = 4 = —x =~ 7.
> opBokavoviko auotnua agovwv Oxy pEpoupe z yA
nueudeia Oz, wote xOz = 135°. Mdvw otnv Oz r
naipvoupe to onueio M pe tetunuévn —1. r
Na uroAoyLoTOUV Ol TPLYWVOUETPIKOL aptOuoi Tng e Y
ywviag xOM = 135°. B(10) O X

Nvon
®époupe MB L x'x kat MIM L y'y. Emedr) xOM = 135° kai xOy = 90° 6a eival
FOM = 45° omndte 10 0pboywvIo TPlywvo OMI elval Kal IGOOKEAEG.
Apa OI' = MI" = OB = 1 kat n Tetayuévn tou onueiou M eivaty = 1.
AnAadn éxoupe M(=1, 1) katp = VX2 + y2 = V(=1)2 + 12 = V2,

7 o_l_L_\/? o_ i_ i__\/E o_
Apa nui135 = 0=v5 ~ T,ouv135 “ P Vv o Kar ep135 =

EPOTHIEIZ KATANOHXHX

Na 1o onueio M(5, 12) eivatp = OM = 13. Av o = xOM va OUUTANPWOETE TIC
MAPAKATW LOOTNTEG:

y 1
x -7
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2.1 TpiywvoueTpikoi aptBuol ywviog w ye 0° = w = 180°

Avn yovia w = xOM eivat auBAela, TéTE va CUUTTANPWOETE TA MAPAKATW KeVA e TO
oUuBoAo > 1 <.
nuw ... 0 ouvw ... 0 epw ... 0

Na CUMMANPWOETE TOV MAPAKATW TTivaka avtioTtolxidovtag oe KABe TPLYWVOUETPIKO
aplBud TN oANG A tov (oo Tou aplBud and Tn omAn B.

nuo0°
ouv180°
£00° 1. 0
ouva0®
nuo*

. ep180°
ouv0’
nui8o’

SNgeoax®o

Na xapaktnpioete TIQ Mapakdtw mpotdoelc ue (&), av eival owotég 1 ue (A), av
elvar AavBaouévec.
a) MNa kd&be ywvia w 1oxlel -1 = ouvw = 1.
B) Av n ywvia w eivat aupAeia, 1éte epw < 0.
Y) Av yla T ywvia w 1oxudel nuw > 0, téte N w eival o&ela.
d) To nuitovo omolacdnmote ywviag Tplywvou elival BeTikdg aptBudc.

[POTEINOMENEZ AZKHZEIZ — TPOBAHMATA

n Na uroAoyi{oeTe TOUG TPLYWVOUETPIKOUC aptBuoug NS ywviag w = xE)I\/I, otav:
a) M(3, 4) B) M(-5, 12) Y) M(0, 3)

Mia euBeia € €xel eElowon y = —2x.
a) Na oxedidoete Tnv eubeia € Kal va Tpoodlop(OETE TNV TETAYPEVN eVOQ Onuelou
™G M mou €xel TETUNUEVN —1.
B) Na uttoAoyioeTe TOUC TPLYWVOUETPIKOUG aplBuous g ywviag w = xOM.

A
‘Eva mAolo M avaxwpenoe amnd 1o Apavt O kat Kivrienke U
BopeloavatoAikd Tpog uia kateUBuvon mou oxnudtie -
ue tov GEova Ox ywvia 30°. Na Bpelte TIC ouvreta-
YHEVEG Tou TIAo{oU peTd and dtadpour 10 wiAiwy. p
30° .
0 X
235
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Mépog B - KepdAato 20

310 dmAavé oxrua to Tpiywvo OBM eival y
LOOTIAEUPO. M
Na unoAoyioerte:
Q) TIQ OUVTETAYUEVEG TOU M.
B) TOUQ TPLYWVOUETPIKOUS aplBuoUs TG .
ywviag 120°. 60° \\20
B(-2, 0) o)

Xy

310 dmAavé oxnua 1o tplywvo OBM eival
(OOOKEAECG.
a) Na anodeiEete OTIL Ol CUVTETAYUEVEG TOU M
M eivat (-V3, 1). .
B) Na umoAoyioete TOUG TPLYWVOUETPIKOUG 150°

30°
aptBuouc e ywviag 150°. B 0

\J

x

n >10 AImAavé oxnua eival epw = —%. Av 1

TETUNUEVN Tou onuelou M eival -1, TéTE va
urtoAoyioeTe:

Q) TNV TeETAYUEVN Tou onuelou M. m

B) TO NuUW Kal TO CUVW. 1 0 o

\/

N
o

‘Eva mupofoéAo dmho Bploketal otn B€on O s,
Kal €xel OTPEYEL TNV KAVVN OTO OTOXO0 2. Av
0 otOX0G 2, YETAKIVNOEl OTn BEoN 2,, TOTE
va uroAoyioete TéoeC poipeq TpEnel va
otpagel n kdvvn Tou TtupoRéAou ATTAOU Yia
va onuadelel To OTOXO OTn vea Tou BEaon;
(Na xonoiuoroinoete TolywVoUETPIKOUG TIIVAKEG). 5

—
D

-
N

oo

N
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92 9 TpiywvopeTpiKoi apiOpoi MapamAnPwWHATIKWV YWVIOV

TvupiCw nola axéan ouvvieel:
v Tous TpIywvoucTpIKoUs apIBpoUs napaninpupatikuy yuviev.
v TIs ywvies nov éxovv to 010 npitovo.

APAXTHPIOTHTA

>e opBokavovikd cuotnua a&évwv Oxy va Tidpete To onueio M(3, 4).

1. Motec eivarl ol ouvteTaypéveg Tou onueiou M’, TIou eival CUPHETPIKO Tou M we TIpog
Tov d&ova y'y;

2. Na gEnynoste ylati ol Ywvieg xOM = o kal xOM’ = ¢ elval mMapamAnNPwWUATIKES.

3. Na Bpeite TOUG TPIYWVOUETPIKOUC APIOUOUS TWV YWVIMV W Kal ¢ KAl TN OXEoN Tou

TOUG OUVOEEL.
- J

>e opBokavovikd ocuommua agévwv Oxy maipvoupe to onuelio M(3, 4) kat Bpiokouue TO
OUUUETPIKO TOU onuelo M’(=3, 4) wg mpog Tov dovay'y.
Av ovopdooupe w T Ywvia xOM, 1éte Adyw cupueTpiag
eival X' OM’ = w, OMoTe yla TN ywvia ¢ = XOM' loxUel y
¢ = 180° — w, ou onuaivel 4Tt ot Ywvieg M'(-3, 4) M(3, 4)
W Kal ¢ eival TapanAnEWUATIkEG, agou w + ¢ = 180°.
‘Exoupe akéun ot

o

w

0=0OM=0M =V9+ 16 = V25 = 5, ondre: 2 i
nhw = 5, OUV(D:%, SCPCD:% Kat w “’¢ >
X 3 -2 -10 2 3 X
_ 4 _ 3 __4
NG = 5, OWQ = -5, EPP = —7.

Mapatnpoupue Aolmov, otL:
Ol MaPAMANPWHATIKES Ywvieg w, ¢ = 180°— w £xouv TO Lo NuiTOVo Kal avtiBeToug
TOug AAAOUG TPLYWVOUETPIKOUG aplBpoug.

[cvika Ma 300 MaPANMANPWUATIKEG Ywvieg w kat 180° — w oxUouv:
* Nu(180° - w) = Nuw e ouv(180° — W) = —OUVW ® £p(180° - w) = —eQw

Me Toug Tponyouuevoug TUTIOUC UIOPOUME va UTIOAOY(OOUUE TOUC TPLYWVOUETPIKOUG
aplBpoug uiag ywviag, av yvwpifouue Toug TPLYWVOUETPIKOUG aplBuousg TG mapanAn-
PWUATIKAG TNG.

Ma napddetyua,

nu1s0° =nu(180° -30°) = nu30° = %

ouv150° = ouv(180° —30°) = —ouv30° = V3 150°

2 308

V3
3

ep150° = ep(180° —30°) = —ep30° = —
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Mépog B - Kepdhaio 20

210 TponyoUuevo Tapddelyua BAEMOUUE OTL Ol TTAPATMANPWHATIKEG Ywvieg 150° kat 30°,
av kat dev eival {oeg, €xouv To (1o nuitovo. Emouévwg:

Av 300 ywvieg éxouv To (dlo nuitovo kat eivat and 0° péxpt kat 180°, Tdte eival ioeg 1)
MAPATANPWUATIKEG.

Ma mapddelyua, av nux = nud5° kal 0 = x = 180°, téte eivatx = 35° 11 x = 180° - 35°,
dnAadry x = 35° 1 x = 145°.

MAPAAEITMATA — EOAPMOTEZ

Na uroAoytotel n T g napdotaong A = nui40° + ouv170° —nu40° + ouvi10®’.
Nvon
Ol ywvieg 140° kat 40° eival mapanAnpwuaTikée, ontdte Ba €xouv To (Do NuiTovo,
dnAadn sivat nu140° = nu40°.
Ot ywvieg 170° kat 10° elval mapanmAnpwuatikée, omdte Ba €xouv avtibeta
ouvnuitova, dnAadn sivat cuv170° = —ouv10°. Apa:
A = nu140° 4+ ouv170° —nu40° + ouv10® =nNu40° —ouv10® —Nu40° + ouv10® = 0.

Av A B, T eivat Ywvieg evog Tptywvou ABI pe A =80° kai B = 70° va arnodetyOel

ot Q) nu(A + B) = nulr B) ouv(A + B) = —ouvll
Nvon
Ot ywvieg 2\, @, I tou TPLYWVoU €xouv dBpoloua 180°, dnAadr eivat:
80° + 70° + = 180°, ondte I = 30°. Apa:
a) NUA + B) = nu(80° + 70°) = nu150° = nu(180° —30°) = nu30° = nurl.

B) ouv(A + B) = ouv(80° + 70°) = ouv150° = ouv(180° — 30°) = —ouv30° = —ouvl.

EPOTHIEIZ KATANOHXHX

Na xapakTtnpioete TIG MAapakdTw LodTNTEG Pe (2), av elval owaoTtég 1) ue (A), av eivat

AavOaouéveq:

a) nu150° = nNu30° B) ouv135° = ouv45®
Y) ep100° = ep80° d) ep75° = —ep105°
g) ouv110° = —ouv70° oT) Nu140° = —nu4o°

Av yla T yavia x 1oxUel 0 = x = 180°, va OUPIANPWOETE TIG TTAPAKATW TTPOTACEIG:
a) AV nux = nueo”’, TOTE X = v,
B) Av  ouvx = —0ouv20°, TOTE X = ...
Y) Av  epx = —ep30°, TOTE X = i,
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2.2 TprywvopeTplkol aplBpol maparmAnpWUATIKWY YWOVIWOV

Na CUPTTANPWOETE TOV TAPAKATW TTivaKa avTioTolXiCovTag oe KABE TPLYWVOUETPIKO
aplBuod NG 0MANG A ToV (00 TOU TPLYWVOUETPIKO aplBud and tn otAn B.

. 1. nu4o’

a. nul4d” o Gyuu40°
. 3. gp40°

B. ouv140 4. —nu40°
Y. 8(])1400 5. —ouv40°
6. —ep40°

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n Na urtoAoy(oeTe TOUG TPLYWVOUETPIKOUC APIBUOUC TWV YWVIWV:
a) 120° B) 135° y) 150°

Na amode(Eete OTL:
a) Nnu108° + ouv77° —nu72° + ouwvl103° =0
B) ep122° — ep58° - ep135° = 0

=

Na amode(Eete Ot
a) ouv45° + ouv135° = 1 B) Nu230° + Nu260° + Nu120° + Nu2150° = 2

Na amnodei€ete 6t nu(140° + x) = Nu(40° —x) kat ouv(158° —x) = —ouv(22° + X).

) &

Na Bpeite ™ ywvia x, étav:

a) Nux = @ B) nux = 1 — nux Y) OuvX = @

) ouvx = — % g) epx = —V3 oT) 2epx = 1 + £px

Na amnodeiEete OTlL ol ywvieg evog mapaAnAoypdupou €xouv To (Blo nuitovo.
loxUel To (D10 Kal yia T CUVNUITOVA TWV YWVIWDV TOU; r

w>

Alvetal TetpdnAeupo ABIMA pe B = A =90°. Na amnodeiEete ot
a) NuUA + ouvA —nul” + ouvl =0 B) epA + el =0

&
8 cm

2710 opBoywvio Tplywvo ABIT Tou dimAavou oxrUATog va UTio-
AOY({O€ETE TOUQ TPLYWVOUETPIKOUC apIOUOUC TWV YWVIWY W KAl §. P A

a Aivetal 1oénAeupo Tpiywvo ABIT e TAeupd 6 cm kal onueio A
™Q MAeupdq BI" Tétolo, wote BA = 2 cm. Na urntoAoyioete Toug
TPLYWVOUETPIKOUG aplBuoUs TwV YOVIOV W Kal ¢.
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2.3 Zxéoeig HETAEU TPIYWVOHETPIKWV APIOPWV HIaG ywviag

v TvupiCw noies elval o1 BagiKEs TPIYWVOUETPIKES TaUTOTNTES
Kal pabaive nws anodeikvvoveal,

V' Xpnoiponotw ts BaoIKES TPINWVOUETPIKES TAUTOTNTES Kla ThY
andderEn dfdwv anduv torywvouetpikuy tavrorntwy.

APAXITHPIOTHTA

>e opBokavovikd oUoTnua agévwy va idpete éva onueio M oto 10 1) 0To 20 TETAPTNUOPLO

e OTIOIEQ OUVTETAYUEVEG BEAETE.

1. Na uroAoyioeTe TOUC TPLYWVOUETPIKOUG aptBuoulc g ywviag w = xOM.

2. Na unohoyioete v napdotaon (NUw)? + (Ouvw)? Kal va CUYKPIVETE TO ATIOTEAECUA
TIOU BPNKATE e TA ATIOTEAEOUATA TIOU BPTKAV Ol CUMMABNTES oac.

p 2 w 2
3. Na uroAoyioete Tov Adyo N KAl va TOV OUYKPIVETE YE TNV EQW.

ouvw
- J
>e mponyouuevn evomta pdbape OTL yia Tnv andoraon yA
p evog onueiou M(x, y) amé v apxn Twv a&dvwv Loxuel M(x, y)
P =VxX+y>n p?=x%+y2
P

Av dlalp€ooupe Kal Ta dUo PEAN WE TO P2, TOTE EXOUUE:

P2 X V2 . (x)2 v\ _ ® >

e R I P RN 0 x
Eneldn nuow = % KQl OUVQW = % n wodétnTa (1) yivetat

(ouvw)? + (NUW)? = 1 1 ouvtoudTEPA NUPW + OLV?w = 1.
Amodel&ape Aotmdv Tl yla oroladnmoTe ywvia w 1oxUel

Av dlaipgooupe KATA PEAN TIG 1OATNTES NUW = % Kal OuvVW = % he v mpoundbeon
Ot ouvw # 0, EXOUNE:

y
o o npo ¥y . Ny _
oww  Tx N Swo ~ xp owm | x  ew
P
Amode(Eape Aotrdv Tl yia oroladnmote ywvia w pe ouvw # 0 1oxuel
_ Npw
EP0 = Guvw

Ot mponyouueveg 106TNTEG AEyovTal BACIKEG TPLYWVOUETPIKEG TAUTOTNTEG, YIATI e TN
BonBeld Toug amodelkvUoupue Kal AAEG TAUTOTNTEG TIOU TIEPIEXOUV TPIYWVOUETPIKOUG
aplBuoug.

240
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2.3 Zxéoelgq YETAEU TPLYWVOUETPIKWY aplOUWV piag ywviag

NAPAAEITMATA - EOAPMOTE2

Av yla v appAeia yovia w oxlel nuw = % TATE va UTIOAOYLOTOUV Ol AANOL TPLY W-
VOUETPIKOL aplBuol Tng ywviag w.

Nvon
ATO TV TAUTOTNTA NPPWw + ouv?w = 1 €xouue
i 32
ow?w = 1 -nu2w nouvew =1 - (3)

ouvw = 1 _i 1 OUVeW = 16 . ouvw = +i
55 'l 55 'l =5

, , . . , 4
Emeldn n yovia w eival aupAeia €xoupe ouvw < 0, ooOTE OUVW = 5

‘cnloo

. . nuw . 3
Ané myv TautoTa €W = Sove FXOUME Epw = , OTIOTE QW = — .

SHEN

Av yla Tnv ofela ywvia w 1oxlel epw = 2, TOTE va UTTIOAOYLOTOUV ot AAAOL TPLYWVO-
METPLKOl aplBpol TG ywviag w.
Nvon

‘Exoupe epw = 2 dnAadn MO

Ve 2, OTIOTE NUW = 20uvw (7).

Av oTnv TauTtéTNTA NUW + OUV2W = 1 AVTIKATAOTI)OOUWE TO NUW KE TO 20UVW EXOULE

, , , 1
(2ouvw)? + ouvlw =1 1 4ouvvPw + owv’w =1 1 Sow?w =1 1 ouvlw = =,

5
V5

: L1 _
Gpa oww = £= M OWvw = -

Emedn n yovia w eival okela €xoupe ouvw > 0, OTIOTE OUVW = @
AT TV looTa (1) €xouue NUW = 2 - @ N NuUw = 25£
Na arodeixboulv ol TautdTNTEG: ’
a) (NUX — ouvx)? + 2nuUxXouvx = 1 B) 1 + e?w = S
Nvon
a) ‘Exoupe
(NUX — OUVX)? + 2NUXOUVX = NUPX — 2NUXOUVX + OUVZX + 2NUXOUVX = NU2X + ouvx = 1
B) Exoupe
o NUW \2 o oo + o
THego =1+ (ouvw) B ouwlw OUV2W ~ ouvw
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Mépog B - KepdAalo 20

EPOTHIEIZ KATANOHXHX

Na xapaktnploeTe TIQ MAPAKATW MPEOTACELS Ue (2), av elval owoTég 1 ue (A), av
elval A\avBaopuéveq.

3 2
a) Av nuPw = . T0TE ouvew = =

B) Av ouvw = 0, TéTe dev opileTal N EQW.

Y) Na kdBe ywvia w 1oxvel nu?w = ouv?w — 1.
S
12

odoud

5 12
d) Av Nuw = 73 Katoww = 13 TOTE €W =

(=l

O Ztépavog 1oxupiCetal 6Tl dev Undpxel ywvia w, Tétola wote Nuw = 0 Kal ouvw = 0.
‘Exel dikio; Na altioAoynoete v andvinor oag.

)

Na CUPTTANPWOETE TA KeVA OTIG TAPAKATW TIPOTACELG:

a) Avnuw = 1, T0Te OUVW = .............

B) AV nuw = 0, TOTE CUVW = ...

3
Na emAEEETE TN owOoTH arndvinon. Av nuw = =

5 TdTE TO OUVW elval (0o ue:

2 4 o 0 4, 4
Q) & B & Vg N-% 8¢ N3

[IPOTEINOMENE2 AXKH2EIZ — TIPOBAHMATA

, , , & , .
Av yla TV o&gla ywvia w oxuel nuw = 773, TOTe va UMOAOYIOETE TOUG AAOUG TPI-

.

YWVOUETPIKOUC aplBuoug Tng ywviag w.

o)

Av yia v aupAeia yovia w 1oxlel ouvw = —%, TOTE VA UntoAoyioete Toug AAoUQ
TPLYWVOUETPIKOUC aplBuouqg TNS ywviag w.

, , , 3 _ , .
Av yla TV ogela ywvia w 1oxUel epw = 7, TOTE VA UMTOAOYIOETE TOUG AAAOUG TPL-

&

YWVOUETPIKOUC aplBuolc TnG ywviag w.

, , , 4 , .
Av yla Vv apBAeia yovia w loxUel Nuw = 5, ToTE Va UTIOAOYIOETE TNV TIAPACTAON:

&)

_ 1 2 1
A= §r]poo + 30UVw - T
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2.3 Zxéoelg YETAEU TPLYWVOUETPIKWY aplOUWY Hiag ywviag

Na anodeiEete Ol
a) Nuw + NUWOoUVZW = NUW B) ouviw — ouvtw = NUPWOUVW

a Av elval x = 3ouvw Kal y = 3nuw, tote va anodei&ete OtL:
a) Xouvw + ynuw = 3 B) x* +y?=09

Na anodeiEete Ol
a) ouvéa — nu2a = 2ouvia — 1 B) nu2acuv?B + nufanu®@ + ouvia = 1

B Na anodeiEete Ol
a) (NUW + ouvw)? + NUW — ouvw)? = 2
B) (anuw + Bouvw)? + (Bnuw — aocuvw)? = a® + B2

a Na amodeiEete Ot
X 4+ OUVX
a) ouvx ep?x + Ouvx = 1 B) X OUVX G

1+ epx
m Na amodeiEete Ot

OuvX ouvx 1
G)1+nux_1_mlx B)ecp)<+1+r]px_ouvx

m Na urnoAoyioete TIC mapaotdoelg:
a) Nu50°Nu130° — ouvs0°ouv130°
B) Nu214° + nu2114° + ouv2166° + ouv266°

Na anodeiEete Ol
a) ep70°ouv70°’ — ep110°ouvii10® =0
B) ep?40°0uv40° + ouv140° = 1

Av givata = 30° kal B = 60°, t61e va anodeiEete OtL:

V3

NU2X NUA NUP + ouv?x ouva CUVp = v Na 1o

Kaptvphnow,

C MABHMATIKO AINITMA )

Eival ywvia, ox1 o&ela,

(tovo €xel Tov apleud )\;1 Kal
nu X PLOU AT 3

—2\V3

ouvnuitovo €xel Tov apleuod N

Mola ywvia eivat;
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2.4 Nobpog Twv NUITGVWV — NOpOG TwV CUVNHITOVWY

v TvupiCw tous vopous nuitovwv Kal  ouvnuicovwy  Kal
pabaivi va tous epapudlw otn fvon npobinudtwv.

APAZTHPIOTHTA

‘Evag Tonoypdpog dev propel va Yetproel v arndotaon B
duo TuAwvwyv Mg AEH, yiatl avdueod Toug mapepBAAeTal

pia Aluvn. TU autd eriAéyel pia B€on A mou anéxel 100 m amnod r
Tov TUAWva I kat and v oroia cpcuvovml Kat ol dUo nu)\wvaq &
Q
Me €va YWVIOUETPO UETPJEL TIG YwVieq A=45"ka B=230° | S
45 30°
A A B

1. Mriopefte va umoloyioste v amndotaon B, apou
PONYOUUEVWG UTIoAOYioeTe TO UPog A Tou TpLywvou
ABI™; O tomtoypd@og 6uwg uttoAdyloe Tnv andotaon B mio ypryopa, yiati yvwplle

Ot1L ol Adyol B ya A evau (ool

nu4s° nu3o”
2. Me ToUC UTIOAOYIOUOUG TIOU £0&(C KAVATE, UMOPE(TE va dlAMIOTWOETE av TTEAYUATL Ol
Adyol autol eival (oo,

NOoC Twv NUITévwv
>Tnv mponyouuevn TAEN udbape va umoAoyiCoupe TIC TIAEUPES Kal TIG Ywvieg evog
opBoywviou Tprywvou, otav yvwpiloupe dUO TIAEUPES TOU 1) pia TTAeupd Kat pia o&ela
vwvia tou. Mg duwe unopoUue va UTIOAOY(ooUpE TIG TIAEUPES Kal TIG Ywvieg evog
Tplywvou otav dev eival opBoywvio; r

>xedlaloupe €va otuywvio Tpiywvo ABIT kal gpg€poupe TO
Ugocg MA. Ané ta opBoywvia tpiywva AAIT kal FAB éxoupe: o
a . B
WA =g~ N TA=pnuA (1)
A
B=-— A = B (2 2l
nu g " anuB - (2) A y B
AT TG 1ootnteg (1), (2) €xoupe A=anuB n a _ B
Gloomreg (1), (2) exouke  BpA =anuB N —ip = e
Opolwg amodelkvueTal Ot B .
nuB  nul
AmodelEape Aotmdv, 0Tl oe KABE 0EUYWVIO TPYWVO LoXUEL:
LI N
nuA  npB  nur
244

21-0143_MATH_G GYMN.indb 244 @ 1/15/13 4:23 PM



2.4 N6uog tTwv NUTOVWY — NOPOG TV CUVNIUTOVWV

H nponyouuevn ox€on anodeikvietal Tl loxUel kat dtav 1o Tplywvo ABIT eival auBAu-
YW@VIO 1) 0pBOYWVIO Kal ovopdZeTal VOPOG TWV NTOVWV.

O mMAeUPEG KABE TPLywvou eival avAAoyeg TIPOG TA NUITOVA TWV ArEVAVTL YWVLWV TOU.

Me ToV VOUO TwV NUITOVWY, av yvwpilouue pia TAeUPd evog TELYWVOU, TNV amévavtl ywvia
™mG Kal pia dAAn mAeupd 1 ywvia Tou, téTe unopouue va urnoAloyiooupe ta uméAolmna
npwtevovta otolxe{a Tou (MAEUPES — YWVIER).

MNa mnapddelypa, oto Tplywvo Tou dImMAavoUu OXAUATOq
UTTOPOUUE HE TOV VOUO TWV NUITOVWY VA UTIOAOY(oOUlE TN

ywvia I, apou ] o 70°
a Y 8 . o /
a - = 8nulr = 6nu70
o o 1 mn7eT = O8N = 6nu7o”
° B I
6nu70° 6.094 | -
nur = r”; A Ul = === A nur" = 0,705, ¢

Ao TOUC TPLYWVOUETPIKOUG TTivakeg dlamiotwvoupue ot I = 45°,

B3 Nopog twv ouvnuitévav

> éva Tplywvo ABIT, av yvwpiloupe TIC Tpelg MAEUPES Tou 1) dUO MAEUPES Kal TNV
TepLEXOUEV YWVI(Q TOUG, TOTE PE TOV VOO TWV NUITOVWY dev UMopoUue va UTTOAOYIOOUE
Ta utdAolna otolxela Tou Tplywvou, apou de yYWwpelCouue pia MAeUPA Kal TNV arevavrl
ywvia mg. r

Av TO Tpiywvo eival oEuywvio kal pE€poupe To UPog A, téte
anod 1o lMubaydpelo Bewpnua oto opboywvio Tpiywvo ABI
gxoupe: a® = Al + AB? (7).

a
Emedn AB = y — AA, n 1odtnta (1) ypdeetal: P
=AM+ (y-AA)? 1 a® =AM+ vy + AA2-2y - AA (2).
A6 T0 0pbBoywvio Tplywvo AAIT €xoUpE: A Ay B
Al + AA% = 32 kat OuvA = % N AA = BouvA.

[YeleRaNle/oinal (e WIHAVISle 0 (e[l O° = B + y* — 2ByCUVA

H miponyouuevn oxeon anodeikvietal 0Tl 1oxUel kat otav 1o Tpiywvo ABIT eival aupAu-
YWVIO 1) 0pB0OYWVIO Kal ovoudZeTal VOUOG TWV CUVNIITOVWV.
Opolwg amodelkvuetal otl oe KABe Tpiywvo ABIT 1oxUouv

B?2 = y2 + a2 - 2yaouvB
Y2 = o® + B2 - 2aBouvl
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Mépog B - KepdAato 20

Me Tov VOUO TwV CuvNUITovwy, av o' éva Tplywvo yvwpllouue TIC TPEIG TAEUPES TOU
11 OUO TAEUPEQG Kal TNV TiepleXOUevn ywvia Toug, ToTe UnMopoUue va UMoAoyioouue Ta
urtéAolma mpwtevovta oTolxela Tou.

MNa napddetypa, av oto Tpiywvo ABI™ eivata = 9 cm,
B=7cm kat y = 6 cm, T0Te UNMOoPOUUE VA UTTOAO-
yiooupe TIG Ywvieg Tou.

.x. yla va uttohoyiooupe tn ywvia B EXOUE!

B% = V2 + a® - 2yaocuvB 1
77=6°4+92-2-6-9-0uvB n a=9cm
49 = 36 + 81 -108 - ouvB 1 108 ouvB = 68 n

ouvB = 16088 0,629. A6 TOUG TPLYWVOUETPLKOUQ Tiivakeg dIATIOTWVOUNE OTL B=51°

MAPAAEITMATA — EOAPMOTEZ

>e tplywvo ABI givat A =120°, B =45° kat a = 30 cm. Na urtoAoylotel n ywvia
I kat n nmAeupd B.

Nvon
Ao ™ oxéor] A+B+T =180° gxoupe
1207+ 45°+ r=180° 7
r=180°-165° 1§ T =15°,
ATIO TOV VOO TWV NUITOVWY EXOULUE

a B , 30 B

a=30cm

s N -nu120° = 30 - nu45° (7).
A - B " mzo” T npass N B-nu [ (1)

Eredry nu120° = nu(180°- 60°) = nued’ = @ Kal nu45° = g n wémra (1)
ypdapeTat:
V3 Vo o, 30V2 3ov’
XY _30. 25 =="= = = 10V6 cm.
B o NB=—7z N8B ne
Auo @dpot ¢, ©, anéxouv peta&u toug 10 pika. n@/
‘Eva mAoio N Bpioketal oe pia B6€on, onwg gaivetal y
oto oxrpa. Na urnoAoytotouv oL anooTdoelg X, Yy TOU X o
mAoiou amnd k&be Ppdpo. & 75l %
@,
Nvon 10
>10 Tpiywvo MNd,d, éxoune w + 59° + 75° = 180°,

ondTe W = 46°. ATO TOV VOUO TWV NUTOVWY EXOUUE
0 _ x _ Yy
nu46”™ — nu75°  nub9”’
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2.4 N6uog tTwv NUTOVWY — NOPOG TV CUVNIUTOVWY

, , 10  x _10-nu75° . 10-0,966 _ ,
AMo v 1ootnta 46"~ 75" EX0UUE X_—nu46° n x 0719 13,44 piha.
, , 10 Yy _10-nu59° . 10-0,857 _ .
Amo v 1ootnta MHa6° ~ nu59° EX0UUE y_—np46° ny ~0719 11,92 pihia.

Enopévwe 1o mAoio I anéxet and tov ¢apo @, 13,44 piha kaw and Tov pdpo @, 11,92 pika.

2e Tplywvo ABI eival A= 60°, B = 4 cm katy = 2 cm. Na urtohoylotei n mAeupd
a Kat ot ywvieg B, I.

Nvon
ATO TOV VOUO TWV CUVNUITOVWV €XOUUE:
R =P +V2-2BYOUVA | Q2 =42+ 22-2.4-2-0uv60°
A 02216+4—16-% A oa? =12,

Apa a=V12 dnAady a = 2V3cm.

Opoiwg €xoupe:

B2 =Vy2 + a2-2yaouvB 1 42 =22 + (2V3)2-2-.-2V3-.2.0uvB 7
16=4+12-8V3-0uvB 1} 8V3-0uvB =0 1} ouvB = 0, oréte B = 90°.
ApoU A + B + T =180° kat A = 60°, B = 90°, éxoupe I = 30°.

Auo duvdpelg F; = 4 N kat F, = 3 N epapudlovral ¢’ éva ulikd onueio O kat
oxnuartiCouv ywvia w = 60°. Na uroAoyloTel n ouvioTtauévn Toug F.

Nvon
H ouviotapévn F Twv duvduewy Fy, F,, 0Ttwg
Qaiveral oto oxnua, eival n dlaywviog Tou
naparnAoypdupou OAZB. And Tov vOuo
TwV ouvnuitévwv oto Tpiywvo OBX kat
emneldn BX = F,, €xoupe:
F2 = F? + F5 - 2F,F.ouvw (7).
Ot ywviec ouwg w kal 60°  elval
TIAPATIANPWUATIKES, ondTe OUVW = —ouv6e0”°
Kal o Tumnog (1) ypdpetat:

Fe = F? + F3 + 2F\F,00v60° 1) FE=42+ 3 +2-4-3- 4 fi F2=37, ondte
F=V37N ¥ F=608N.
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Mépog B - KepdAalo 20

EPOTHXEIZ KATANOHXHX

Na ypdyeTe TOV VOUO TwV NIITOVWY OTO TPlYwvo Tou w 80" y
dnmAavou oXAUATog - - A
X
Na ypdyeTe TOV VOUO TWV NUITOVWV:
a) oto tplywvo ABA = =
B) oto Tplywvo AAI - — 5 -

A

Na xapakTneIoeTe TIC MAPAKATW 1oATNTES Ue (2), av eival owoTég 1y ue (A), av elval
AavBaopeveg:
a) e KAdBe Tpiywvo ABI 1oxUel anuB = BnuA.
B _ v
nu100”  nu20°
Y) Ze kdBe Tplywvo ABI™ 1oxUel 2BYOUVA = B2 + y2 — @
d) Av oe Tplywvo ABI™ eival A =70° T =80° tote loxUel
B2 =vy2 + a® - 2yaouv80’.
€) Av oe Tplywvo ABI eival I =60°, 16te loxlel y? = a® + B — ap.

B) Av oe Tpiywvo ABI™ eival A =60°,T =100°, téte

Na CUUTTANPWOETE TIG TTIAPAKATW L0OTNTES CUUPWVA UE
TOV VOUO TWV CUVNUITOVWV:
X2 = Y2 = W2 =

Na CUUTTANPWOETE TIG TIAPAKATW TIPOTACEIQ 10
a) H ywvia x urtoAoyiCetal e ToV VOUO TWV ..................
arod TNV LIOOTNTA ..o

4 5
B) H nmAeupd x uttoAoyicetal e TOV VOUO TWV .................. A
arod TV IOOTNTA ...eoeevien.

Y) H ywvia x urtohoyiletal Ye TOV VOUO TWV ..o,
anoéd mv 1Io0TNTA .....vvve

O) H mAeupd x urtoAoyicetal e TOV VOUO TWV ....oovvvvvve..
anoéd mv 1Io0TNTA .....vvvv
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2.4 N6uog Twv NUTOVWY — NOPOG TwV CUVNIUTOVWV

[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

n Na urtoAoyioete 10O x 0g KaBeud amnod TIG MAPAKATW TIEPIMTWOELG:

o)) B) Y)

[
G 15 8

20°

X

Na uroAoy{oete To x 0g KaBeuld amo TIG TIAPAKATW TEPIMTWOELC:

a) B) Y)
. 4 U
5V3
6
4 5 >

Na urnoAoyioete TIG untdAolmeg yYwvieg Tou Tptywvou ABIT, dtav:
aQa=2 B=V2 kuB=30" B)B=V2, y=V3ka =60

Av oe Tplywvo ABI™ eival B =30°, B = 10, a = 10V3, Té1e va anodeifete 4Tl T0
Tplywvo elval 0pBoywVIO 1) IOOOKEAEG,.

Na uttoAoy(oeTe TO HNKOG TNG ALAadPOMNG X
TOU evagplou oldnEodpouou oto dImAavo
oxnua. (Na xonoluoroinoeTe TPIYWVOUE-

TPIKOUG TTIVAKEG). 130° g0

200 m

a ‘Evag pabntmg aneubuvouevog otov Kabnynt Tou Twv Mabnuatikwy effe:
— Kuple, og éva BiBAlo Bprika pia doknon otnv omnola €dive éva tpiywvo ABIT pe
a=12,8 =6, B = 60° ka {ntouoe va Bpebouv Ta unodAolrna oTolxela Tou.
Mg Advetal;
O kabnynmg agou &ide Vv doknon Tou eime:
— Kdmoto AdBog €xelg kdvel, yiati dev undpxel TETOLO TPIYWVO.

Mg 10 KAatdAaBe 0 KaBNyNg;
Fi

Ou duvdpelg Fy, F, éxouv ouviotapévn F = 10 N
Tou oxnuatiCel ye v F, yovia 28° kat pe mv F,
yovia 35°. Na urnoAoyioete Tic duvduelg Fy, Fo.
(N XPnOIOMOINOETE TOlYWVOUETOIKOUG Mivakeg). o &2 F,
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Mépog B - KepdAato 20

a ‘Evag tomoypd@og yia va PETProel TO E
Ugog evog YnAou Ktipiou TommoBETNOE TO
YWVIOUETPO TOu OTO onuelo A kal Bprke
™ ywvia ErZ = 46°. >N OUVEXELA UETAKI-
vrionke katd 30 m, TOTIoBETNOE TO YWVIO-
HETPo otn Bcon B kal Bprke TN ywvia p e r
EAI = 26°. Molo fytav To UPoc Tou KTiplou,  [1.40m |
Qv TO YWVIOUETPO €xel UPoc 1,4 m. R
(Na xonoiuornorosTe TOlYwWVOUETOIKOUG TIIVAKEC).

a Na uroAoyioete 1O x 0g KaBeud amnod TIG MAPAKATW TIEPIMTWOELG:

Q) B) Y) o))
A
%\ ) 7 2\/3, 4 ﬂ
45 . Qs =

X

m Na untoAoyioete TIq (0eq MAeUPES B, Y 1oooKeAOUC Tptywvou ABIT, av A = 120° Kau
a = 3V3.

m > KUKAO pe aktiva R = 10 cm, 1 xopdr) AB avtioTolxel
oe 100 120°. Na urtoAoy(oeTe TO UNKOG TNG XOPJNC.

120°

Na uroloyioete TIQ dlaywvioug mapalnAoypduuou ABIA ue AB=4, BI'=3 kal
A =120°.

Mia Texvikn etaipeia BEAel va KatabBgoel Uia mPooPo-
pd yla TNV Karaokeun uiag onpayyac AB. ‘Evag
UNXAVIKOG NG eTalpeiag e TOug OouvepYdTeg TOU
£€0TNoe €va YWVIOUETPO otn 6€on M mou n andotaoct

Tou and 1o A fjitav 100 m kat amnd 1o B rjrav 154 m. A B
ApoU pEtpnoe Tn ywvia AMB = 73°, loxupiotnke

OTl ge autd ta otolxela umopouce va umoAoyioel To 100 m 73° 154 m
unkog tng onpayyag. Eixe dikio 1 ddiko; Mdoo rtav ™

TEAIKA TO UNKOG TNG onpayyag; (Na xonoiuoromoere M

TOIYWVOUETPIKOUC TTIVAKEG).
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2.4 N6uog tTwv NUTOVWY — NOPOG TV CUVNIUTOVWY

‘Evag mupooBeotpag autopatg katdoBeong
npoKelral va ompixtel mdvw arnd Tov Kauothpa
evog Kahoplpgp. ‘Evac texvikdg B€Ael va kara-
okeudoel ) Bdon ompIENg Tou kal dlabETel TPEIG
HETAMIKES BEpyeg AB = 0,70 m, Al = 1,30 m kal
BI" = 1,80 m. lNa va KOAMoel Ouws KATAAMNAA TIQ
BEpyeg AB, AT, dnwg ¢aivetal oto oxNua, TIPETEL
va yvwpiCel T ywvia w. Mnopeite eoelq va mv
urtoAoyloete, wote va Bonbrioete Tov TexVIKO; (Na
XPNOIUOTIO)OETE TPLYWVOUETPIKOUG TIVAKER).

Yrohoylopdg TG andeTaone anpdaiTev onueiwy.

TENIKEZ AZKHXZEIX 20u KEDAAAIOY

Na arnodei&ete ot - i ,
Q) (1 = nux + ouwx)2 = 2(1 =) + ouvx)  B) ———aX | o

NUX 1+ 0ouvx — nux
>e opBokavovikd ouotnua a&dvwy Oxy divetal To onueio A(4, 0) kal To onueio M
Tou €xel Tswr]pé\m -5, Tetayuévn BeTikn) kal N andotaocr) Tou ard 1o O eival 13. Av
w eival n yovia AOM, va umoAoyioete To ouvw Kal Tnv andotacn AM.

>e Tplywvo ABI eival BI" = 30 cm, B=45° kat T =75°.Na Xapd&ete N diXOTOUO
AA Tou Tprywvou ABI, va egnynoete yiati to tpiywvo AAI eival IC0OOKEAEG Kal va
UTTOAOY(OETE TO UNKOG TNG OLXOTOMOoU AA.

A

Av AA dixotdpog Tptywvou ABIT, va anodeiEete OTL:

NUP B _ nuw ) Y BA

Y _ NHP _ Nk Yy _ Ba
9V 8s = TaAa P T T A 5 TA
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Mépog B - Kepdhato 20

a) Na anodei€ete 11 10 euBaddv Tou Tptywvou ABIT Tou

dimAavou oxnuarog eivat E = %By NUA.

B) Na urmoAoyicete 1 Ywvia A kal To
eupBaddv tou knmou ABIT Tou dimAavou

oxXfuaToc. /,,,—B 28'm

u a) Av 0’ éva tplywvo ABIT 1oxUel nuPA = nu?B + nu@l, téte va anodel&ete OTL TO
Tplywvo eival opBoywvio.
B) Av 0’ éva Tpiywvo ABI 1oxUet nuB + IN) + ouv(B —T) = 2, 10Te va anodeitete
Ol TO Tplywvo elval 0pBoywVIO KAl IOOOKEAEG,.

>e KdBe Tplywvo ABI™ va amodeiEete Ot
a) aMuB —nul) + BMul = nuA) + YNPA -nuB) =0 B) a = Bouvl' + youvB

2 2 2
5) OUWVA n ouvB i owl _ o>+ p*+y

Y) B? - Vv? = a(Bouvl — youvB) = 5 v 5aBy

a Na Bpeite TIQ MAeUpES TpLywvou ABIT, av Ta Prkn toug eivat dladoxIkol puaolkol

aplBuol, n y eivat n pikpdtepn MAeUpA Kal ouvlr = %

a AUO @iAol TomoBETNoAV TA YWVIOPETPA TOUCQ
oTIg B€oelc A, B plag akmmg kal mapat-
pnoav duo Bpdxoug mou mpoekeixav amnod
mv emedvela ™G Bdhacocag. Av n ano- r
otaon AB ftav 30 m kat Ta anoteAeouara
TWV PETPNOEWV TOUG (paivovtal oto dmAavo
oxNua, TOTE va umoAoyioete v andoTaon
Twv dUo Bpaxwv. (Na xpnoworomoete

TOIYWVOUETPIKOUC TTIVAKEG). A g 5
m
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Mépog B - Kepdhaio 20

EMANAAHWH — ANAKEDQAAAIQIH 2ou KEODAAAIOY

e Tprywvouetpikoi aptOuol ywviag w pe 0° = w = 180°

>e opBokavovikd ocuotnua agdovwy Oxy, av eivat w = xOz,

kKal M(x, y) elval éva onolodnmnote onueio g mAeupdg Oz, 1

dlapopeTikd armd 1o O, TotE: z

o =0M=Vx2 + y2 kal NUw = % ouvw = % EPW = % ’ 0 ey
M.x. av M(1, 2), 1éte p = V12 + 22 = V/5, — AL : >
npw:%ziﬁ, ouvw:%zg, scpa):%zz

e Ta npéonua OHETOIKWV apIBUa: ¢ . .
MEOOTUA TWV TPLYWVOUETPIKWV APIBUOV “ 0 90 180
+ ar

ulac yoviag w pe 0° = w = 180° @aivovral m

otov OrAavd Tivaka:
[ouve [NINESRE
E - -

e Ol MapanAnPwWUATIKESG YwVieg €xouv To (D10 nuitovo kat avtiBeToug Toug AAAOUQ
TPLYWVOUETPIKOUG aptBuoug. AnAadn,
NU(180° — w) = Nuw ouv(180° - w) = —ouvw ep(180° — w) = —eQw

M.x. nu160° = nu20° ouwv160° = —ouv20° ep160° = —e20°

e Ol BACIKEG TPLYWVOUETPIKEG TAUTOTNTEG elval:

nu2w + ouv?w =1 (loxdel yia omoladnmote ywvia w).

NUw
guvw

EQW = (loxUel yia oroladnmote ywvia w pe ouvw # 0)

nu3s”

2 o 2 o — o —
M.x. Nu285" + ouv235 1, ep35 U3

® >e KABe Tpiywvo ABIT toxUuouv

nWA ~ nuB  nul

— Népog Twv nUITéVWV:
— Nopog Twv cuvnuitovwy:  a? = B2 + y2 — 2By OuvA

B2 =y? + a?-2ya ouvB
Y2 = a® + B2 - 2aB ouvl
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TPIFTQNOMETPIKOI APIOMOI TQON FQNIQN 1° - 89°

Fwvia , , . Fwvia , , .
(ot poipe)  NMITOVO OUVNUITOVO | EQATITOUEVN B (¢ i) | NHITOVO OUVNUITOVO | EQANTOMEVN
1 0,0175 0,9998 0,0175 46 0,7193 0,6947 1,0355
2 0,0349 0,9994 0,0349 47 0,7314 0,6820 1,0724
3 0,0523 0,9986 0,0524 48 0,7431 0,6691 1,1106
4 0,0698 0,9976 0,0699 49 0,7547 0,6561 1,1504
5 0,0872 0,9962 0,0875 50 0,7660 0,6428 1,1918
6 0,1045 0,9945 0,1051 51 0,7771 0,6293 1,2349
7 0,1219 0,9925 0,1228 52 0,7880 0,6157 1,2799
8 0,1392 0,9903 0,1405 53 0,7986 0,6018 1,3270
9 0,1564 0,9877 0,1584 54 0,8090 0,5878 1,3764
10 0,1736 0,9848 0,1763 55 0,8192 0,5736 1,4281
11 0,1908 0,9816 0,1944 56 0,8290 0,5592 1,4826
12 0,2079 0,9781 0,2126 57 0,8387 0,5446 1,5399
13 0,2250 0,9744 0,2309 58 0,8480 0,5299 1,6003
14 0,2419 0,9703 0,2493 59 0,8572 0,5150 1,6643
15 0,2588 0,9659 0,2679 60 0,8660 0,5000 1,7321
16 0,2756 0,9613 0,2867 61 0,8746 0,4848 1,8040
17 0,2924 0,9563 0,3057 62 0,8829 0,4695 1,8807
18 0,3090 0,9511 0,3249 63 0,8910 0,4540 1,9626
19 0,3256 0,9455 0,3443 64 0,8988 0,4384 2,0503
20 0,3420 0,9397 0,3640 65 0,9063 0,4226 2,1445
21 0,3584 0,9336 0,3839 66 0,9135 0,4067 2,2460
22 0,3746 0,9272 0,4040 67 0,9205 0,3907 2,3559
23 0,3907 0,9205 0,4245 68 0,9272 0,3746 2,4751
24 0,4067 0,9135 0,4452 69 0,9336 0,3584 2,6051
25 0,4226 0,9063 0,4663 70 0,9397 0,3420 2,7475
26 0,4384 0,8988 0,4877 71 0,9455 0,3256 2,9042
27 0,4540 0,8910 0,5095 72 0,9511 0,3090 3,0777
28 0,4695 0,8829 0,5317 73 0,9563 0,2924 3,2709
29 0,4848 0,8746 0,5543 74 0,9613 0,2756 3,4874
30 0,5000 0,8660 0,5774 75 0,9659 0,2588 3,7321
31 0,5150 0,8572 0,6009 76 0,9703 0,2419 4,0108
32 0,5299 0,8480 0,6249 77 0,9744 0,2250 4,3315
33 0,5446 0,8387 0,6494 78 0,9781 0,2079 4,7046
34 0,5592 0,8290 0,6745 79 0,9816 0,1908 5,1446
35 0,5736 0,8192 0,7002 80 0,9848 0,1736 5,6713
36 0,5878 0,8090 0,7265 81 0,9877 0,1564 6,3138
37 0,6018 0,7986 0,7536 82 0,9903 0,1392 7,1154
38 0,6157 0,7880 0,7813 83 0,9925 0,1219 8,1443
39 0,6293 0,7771 0,8098 84 0,9945 0,1045 9,5144
40 0,6428 0,7660 0,8391 85 0,9962 0,0872 11,4301
41 0,6561 0,7547 0,8693 86 0,9976 0,2698 14,3007
42 0,6691 0,7431 0,9004 87 0,9986 0,0523 19,0811
43 0,6820 0,7314 0,9325 88 0,9994 0,0349 28,6363
44 0,6947 0,7193 0,9657 89 0,9998 0,0175 57,2900
45 0,7071 0,7071 1,0000
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(00 TTOANUVUUAL ..o 34
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UEB0DOC OUUMAPWONG TETPaywvou. . . .. 91
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ANANTHZEIX

KepdAailo 10

1.1

Mpd&elg ue mpayuatikoug aptduoug

A. Ot mpaypuatikol aptBuol kat oL Pd&elg Toug
Ko s p 10 v)-7 520 BE2004 E65km, 25km

Bolp-1v-i.9-3 Bo-J 9Z.vs
B Ho+-p+-v-+3-+Hapy

Na BydAete Tic TapevBEoElG Kal va kAveTe TIG TIPAEELS.
EA A—(X+Yy)+ @+ Q)=2 B=1+Xx+Yy)—(®+ w)=3
B8 Eva a+B8=28 v+5=16 ondte
A=-244+(@+B)+2(y+0d) =36
Mapatpriote &1t 10 dBpolopa GAwV Twv apBuwV ival 0.

7
3 0

B. Auvduelg mpayuatikwv aplopwyv
A2 B) v, 9 (2), e
Hos p

,y1 3) -27, €) 10.000, oT) 16, c)9 n
Eose gxy, v-8c 5)-% e

3%, y) 103, J) 58, €) 32

-108x'?, o1) —

ek SIA

BA-0 B=-1=-100.000 A =125 B Ewid popés,.
r. Piteg
Ko 25 p3v7-4v3y) %,6)9 2 0. B), ), ) Na

epapudoete 1BIOTNTES pllwv K a) 4 B) 10Y) 6 1n ypapun:
12V2,10. 2nypauury: 12V2, 16, 3n ypauur: 12V2, 18, 10
KAMN B a) 10, B) 6V2, v) V3-V5,8 2 B q \/_E,

2\/— \/— 3)2+vV2 Hax=V5 p)x
8 & x=0 EV—2+1

BE = V50 +V8 = 7V2 Eival BI = 3V5 kat AE =V5,
ondte B = 3AE ||l ) Ar=2V5, B) 4+2V20, 2(2+V?20).

B)

Y) X = E Mapatneriote 4Tl

1.2 Movwvuua - Mpd&elg pe povwvuua

A.  A\yeBpikég mapaotdoelg — Movavupa
o< psB-Sop Blov=0 pv=3 yv=4

a) k = 3, v = 2, A onoloodr|note aplOpdg B) A = 4, k =3,
v=2Y)A=-4K=3 v= 2 E = 4np?, V:%npi E=1256,

V:@ E X + 9, (X 0 apIBUOS TwV VIKQWY) [l X°+ 25, 169

256

- YNOAEIZEIX TON NMPOTEINOMENQN AZKHZEQN KAI TIPOBAHMATQN

MEPO> A’ — AATEBPA

B. lMpd&eig pe povawvuua
a) -3x%y, B) -ax3 y) %xs, 0) 0,4aB,

o) -15¢, B) 2 V)

on) ~2xet, 9 vt Bl o) 42 )

€) —%xyzu)“, o1) 0

—6x%*, 0) 6x}yow, €) —%c@BG,

4x

7' Y) _OB3

18
B) X2,
Y) —4xeyT a) 3¢, B) 2xy, Y) X + xy, d) (4 + %)xz,

- (@), (). ©

255

0) —7xw? ¢€) 4xatw, oT) —%OB5 Q) T

E Eival {oa.

oxy + €
g2y +

1.3 MoAuwvupa - Mpdobeon kat Apaipeon
MOAUWVUHWV

Bo ¢+ 2¢-5¢+ 3+ 10, B) 2¢-6x + 1,

y) 23 - 3% + x + 7, 93 —x* + x - 5
a) 9, B) ¥ —3xy? + 2x3. O Babude wg mpog x kai y eivat 3
a) P(3)= 3 kat P(2) = 3, B) P(1)= -5 ka1 P@3) = 15

a) Mepi.= 2nx + 200, EpP. = mx? + 200,
B) Mepiu.= 388,4 m, EuB. = 8826 m?
a x4+ 7 - 2x + 1, B) -2x% + xy - y3

Y) a2 - 7aB - 282, 8) 3w? + w + 3, 8) -2 — 11x +2

2 12 3’
o-r)4x3+2x2+4ﬂa)5x3—x2—4x—2,
B) 2 + 3% - 2x + 4, y) x® + 5 - %% + 14
Q) 7%, +3, —4x B) +5x, =23, -1 E n ypauun: 6x2
- 2x +1 2n ypapun: 5% + x — 2, x* + 5x — 6 3n Ypauun:
3-x,8¢-1 Ba=-3 p=7 y=-4le+20t 125m,

1.4 ToA\anAaolaoudég mMoAUWVUHWY

a) 15x% — 6x%2  B) 8 — 4x%, y) ¢ + 9x,
3) —2x% + 2xy° a) -8a2 + 16aB - 6% P) X3,
Y) 6x* — 39x% 4 45x%, ) x + 20, &) —6x* + 11x3 + 9x® —

otT) -3x3 + 14x%y — 3xy? — 20y a) 12x* - 29x3 4 23x® —
6x, B) 2x* + 43 -5 + 11x — 6, Y) 22x3 + 41x%y — 8xy?
-3y a) B) Na kdvete TIg MPd&elg Kal avaywyr) opolwv
Spwv B a) -8x¢ + 30x2 - 37x + 15, B) 2x3 — 11x2 + 18x -9,
y) -8x¢ + 24x2 - 30x + 10 a=-6, B=18,y=-12,8=0
y. B Mapatnpriote 6Tt E, = x(x+5) kat E, = (x+2)(x-1)

1.5 A&loonueiwteg TautdTNTEG
a)x2+4x+4, B) y> + 10y + 25, y) 4w? + 4w + 1,

0) K + 4kA + 4N%, €) 9y? + 12yB + 4P o1) x* + 2x° + 1,
O y*+ 23 +y2 1) 4t + 128 + 9, 8) X2 + 2V2x + 2,

) x + 2Vxy +y, 1) G2+Q+%, lB)w2+8+§
Box-6x+09 B)y-10y + 25 y) 9 - 6w + 1,
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0) 4K? — 4K\ + N2, €) 9y — 12yB + 487,
Oy -2y +y2, 1) 4xt — 20 + 25%%, ) X —
) X - 2Vxy + vy, 10) & - 3a + % B o -4+

B o2 +2v3 )11 +2V30, y) 11 -6V2, 8) 8 -2V7
Blox+32=x+6x+9 B)(y—4?2=y2-8y+ 16,
Y) (4x —a)? = 16x2 — 8xa + @, d) (x> - 2w)? = x* - 4w +
40y a) X3+ 3¢ 4+ 3x + 1, B) y® + 12y? + 48y + 64,
y) 8a® + 120 + 6a + 1, d) 27a® + 54a°B + 36aB? + 8%,
€) x + 9x* + 27x® + 27, o1) Y& + 3y® + 3yt VB
0 x* —6x° + 12x — 8, n) y® — 15y2 + 75y — 125,
0) 270 — 27a%? + 9a — 1, 1) 8x® — 36x%y + Hdxy? — 27y8,
) yé — 6y* + 12y2 — 8, 1f) w® — 6w° + 12w* — 8w?
Boxe-1 By-4 y)9-w 8 16-x €y -
oT) X —y%, Q) 4x° =49y, n)x* -2, B) x-y Px) = 20
= otafepd E a) Alagopd TeTpaydvwy (3 @opéc), B)

ot) x* — 4% + 4,

2V3x + 3,
4

MponyolUuevn  tautétnta yia a = 10 kat B = 1
Blo Y51 207050 ) SEA2) 4 5005-15)

a) X - 27,
a) 5% + 12x + 41, B) -2¢¢ + 10, y) 4x® — 2xy +

B) v + 8 vy) 8w + 1, 9 1 - a®
6y?, d) 64, €) 16a® + 12a, ot) 6a® + 12a, Q) 6a° + 2a®,
n) -48a® + 13a - 1 a), B), Y) Na kdvete 11q npd&elq
oto a’ uéhog, 9), €), atr) Na kdvete TIC pdEelg oe KAbe
uéroq [l a) 4, B) 12V5, y) 28, &) 144 Bl a) Na kdverte
TIq Tpdéelg oto a’ uéhog, B) Mponyouuevn TautéTNTA YIA
a = 2005, x = 20 Na anode(Eete étt oto Tplywvo MAB

loxUel To Mubayodpelo Bewpnua Na amodeiEete TNV

, (a+B)>-(a-B)? . :
Tautotnta aB =4 a) Na kdvetre mipdéelq

oto B’ pélog, B) Na xpnoluomohoete TEONYoUUEVn

Tautétra (E = 24 cm?) 1010 epBaddv, agou

(@-PB)a+B) =a-p

1.6 TMapayovrtormoinon aAyeRpLlkwv
napacTtAcewy

B o) 3 +28), B)2(x-4), y) 20w + 3), &) -3x(3x +
2), €) 4ap(2a + B), ot) 2x(x -y + 1), 0 ap(a + B - 1),
n) 2a2(@-2 + 3p), 8) V2y(x-3 + 2y) Bl a) (a-B)(x +y),
B) x + y)(a+ B), Y) x=-2(2x-15), ) (a-2)(x* + 3),
g) X — 1)(@x — 1), o1) 2¢X(x — 3)(-2x + 9) i) a) x(x+1),
B) V(2y-5), Y) (w —3)(w+2), 8) 3a(a-1) i) Q) x =0 1§ x = -1,
B)y—Ony——, Vo=31w=-2 0a=01na=1

Bo x+yx+a), B x-1)0&+1), y) x=502+4),

Artavtoelg — YodelEelq Twv MPOTEIVOUEVWY AOKNOEWV KAl TIPORANUATOY s

d) (2x = 3)(x + 2), €) (x-2)(4x - a), o1) (a - 2B)(9B - 5),
0 (3x—2y)(4x—=5), ) (X + V2)(e + 1), 8) (V3x + 2)(V2x - 1)
a) (@ + B)(7a +3B), B) (x=y)(5Bx=3y), Y) x=y)(Bx +2y)
E a) (@ + @B - 1), B) Na anodeiEete 6t a = B 1
1o @-1)Ca+B+x, B (@-2@B +5+2y)
E )x 3)(x +3), B) @x—1)4x + 1),) (@-3B)(a + 3P),

Q

8) (aB-2)(aB + 2), €) 5(w—1)(7w + 5), 0T) (X + 8)(5x—4),
4] x—%)(ﬁ%) n) (x=V3)(x + V3), 8) (x— V2y)(x + V2y)

Bl o 2x-4x+4), B7C-y)@ +y) Y) 2x(x -
0) bax —4)(x + 4), €) 2(x=3)(x + 1)

1x + 1),

Na xpnoluoTooeTe Ty TautdTnTa: o? — B2 = (a - B)(a + B)
a) 45 B) 0,35 v) 24\ Ela)x=71 x=-7 B x=0

P2 a2
nxfgnx 3
N x=-3 4 x=-1
B v + 2 -2y + 4),
0) (x — (4 + 2x + 1),

e o) 3x -

Y) 5T R - )R + Ro + p?),

V)X=0nQx=1Mx=-3, §)x=-

a (x - Y + 3x + 9,
Y) (0 + 4) (0 - 40 + 16),
€) By + 1)(9y? -3y + 1)
2)(x> + 2x + 4), B) 2a(2a + 1)(4a®> —2a + 1),
) aB(a + B)(@® - aB + B
Boe-27=x-3)0e+3x+09),

B) 8 +y* = (2x + y)(4x* = 2xy + ¥?),

Y) a® - 8p° = (a - 2B)(a® + 20B + 4p?),

d) a® + 125p° = (a + 5B)(a® - 5aB + 258°) [ ) (x - 1)2,
B) (y +27%Y) (=237 29) (a+ 57 ¢ (1-2B7 or) (3 +
1% 9 (-2y2 3% M) 1(4>< T3 6) ba-B%Y (@+B-1)?
) (%7 3) . 1B) (x +§)
a) 3(x + 4)% B) -y -2)?% Y) 2(a-2B7 d) ala + 3
c1) X2+ 2xy +y3 B)x+y x+1 c1) (X+1) (x+
B y-Dy-3, v) (@+2w+3, d (@a+ 1)a+
g) x-4)x-23), o) (y + 3y -4, 9 (w-3)(w-
n @+ 5)@-2)BYa) x+2x + V3), B) (x+2a)(x + 3B
Y) x+3x-V2) Bl a) 2w+ 1)(@ + 4), B) 3(@-5)(a + 1
Y) ax —1)(x — 6) . a) Na BydAete koo mapdyovra 1453,

2),
5),
6),
),
),

B) Na Bydhete kovd mapdyovta 801,y) Alapopd TETPAYDVQY,
d) Mapatnpenrote ot 999 = 1000 — 1, 1001 = 1000 + 1,
€) 9992 + 2 -999 + 1 = (999 + 1)?,
o1) 972 + 697 + 9 = (97 + 3)?
B o) (2)(x + 2y~ 1)y + 1), B) (x + x =16 + x + 1),
Y) (x=1)2(x + 1) + x + 1), d) (x—3)?(x + 3)?,
g) (a-P)a-B-1), o) X-y-w)x-y+ w), § (1 +a-p)
(1-a+B), Ny-5+x(y-5-x,
B) x-1Nx=2)(=3x + 14), ) (y + 22y -3)(y - 1),
@) @-B+y(@-B-y(@+B+Vy)(a+B-Y) B) @x-3a)
H mAeupd x pelnbnke katd 2 evd n TAeUPA Y HELWONKE
Katd 1.
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1.7 Awaipeon noAvwvipwv

.a ) IX) = 2x2 = 3x + 3, u(x) =0, B) m(x) = 2x2 - x
-3, UX) =8, y)m(X) =6x3+ 6x>+ 5x + 7, ux) =0,
O) m(x) = 2x2 + x + 3, ux) = -5, &) n(x) = x* - 2x +
1, ux) = 5%, or) m(x) = 3 + x-1, ux) =0, ¢ nXx =
42 + 3, u(x) = 0n) nx) = x® - %x, ux) = —%x -4
a)Ax) =6x2+22x + 12, O(x) = 3x + 2, 1(x) = 2x + 6,

B) Ax) = 2x® + 10x2 + 2x + 20, O(x) = x + 3, m(X) =
2x> 4+ 4x - 10, u(x) = 50 2x3+x2+2x+5 4 a),
B) Na amode{Eete 611 n dlaipeon P(x): Q(x) elvar téAela

(1) nx) =x*-2x+ 1, ux) =0, B) (x=3)(x + 3)(x—1)2

a) Na kdvere 1 dlaipeon, B) (x + 1) ©a ékave
™ dlalpeon (@ + B°) : (@ + PB) ﬂu nx = x® - 5,
UX) =4x2—-6x + 7, B)i(x) = x® + 6, u(x) = —6x + 27 E

mx) =6x°+6x+6, ux) =a+6kaua=-6 ge2x + 3
Mapatnpriote 6t 10 euBaddv tou Odwuatiou elval
45x% 4 56xy + 16y?, Mrkog = 9x + 4y.

1.8 E.K.IM. akepaiwv alyeBpikwv
MapaocTACEWV

a) EKIL = 72¢y°w* MKA. = 6xyw?, B) EKI =

30ax?y3w?, M.K.A. =5, y) EKITL = 24x2y3(x + y)2(x — )
M.K.A = x(x +) .a ) EKIMT.=12(x+y) (%)%, MK.A. 2(x Y),
B) EKM = a@ - 1)@ - 2)(a + 2), MKA = a - 2,
y) EKIT =@ + 1)(a-1)% MKA =a(a-1).

1.9 Pntég alyeBpIlkéG MApAOTACELQ

o)x¢4, B)yqﬁ% Y)w # -1, §) x # Okarx # 3

2 a)%, B) % Y)%, 6)%85, €)1, ot) -1, 01_2 1
o237 9595 952 0t I
0,2 0 oy Bl g rloy ol
.c% %,__%vv) wa )0;4 B o
TayUmra eivat g_|t— _ 5t 42-t o

1.10 Mpd&elg pnTwv Mapactacgewv
A. MoA\armAaotapdg — Alaipeon pnTwv Mapactacewy

a);—y,ﬁ ) 2y

-3w

9 6 52 o) 2

a
5

42 =1 8
Bla) 5 B 5, V) g 920 Bo 7op -,
X 1 X+1 y+3 5 3
Voo 95 9 %2 m)ma)s,s) 1,y)
258
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il
5

(x+2)?
2(x+3)?

1 1
d) —B(a+1)’8) 7 Ot Y)

B. Mpdobeon — Apaipeon pnTwv mapacTtdoewv

.Q x+y B) )1—y ) 1-w?

(X+1) VT (WP )
3 1 =1 6 =)
VB3V 55 oy O e D ars
y-1 w? 1 X+2
Eox-1p er1,Y) =T )B+o a)T

o) — Q+ B E a) Na amhoromoete 10 kKANdoua, B) Na epapuo-

oete TV (0) yia x = 56,y = 44 B) Na epapudoete v
(@) yla x = 100

levikég aoknoelg 1ou kepalaiou

—221_47 Na AdBete undyn oag ot 2v+1 elval mepirtdg,

evw o 2v elval 4pTog A=4 B=3 B) Mapatnprote
61 P(-99)=P(1-100)=P(100) a) Na KAvete T TipdEeie
oto B’ pélog, B) Na xpnoiomorioete To (a),
B), E a) Na xpnoldoromoete v
Tautdtnta o + B2 = (a + B)? - 2aB, B) Na xpnotuornoirioete
q) a) Anode(Ete 6Tl (x-y) (X+Yy)(x*+2)=0, B) AnodeiEte

(X—V)Z(X+y):0 B o x+)x+3), x+3)(x-1)

B A=

y) Na

XPNOLUOTIONOETE TO

ot

W E B) Na xenoiuororjoste 10 (q)

Q)R=4x2+ 1, B)R=4x+ 1 a)K2+K=K(K+1)Kc11
€vag amno toug duo eival dptiog, B),
10 (Q) Q) X—1=(x-1)(C+x*+x3+x2+x+1), va Béoete x = 7

y) Na xpnotuomnoirioete
B) x*+1=(x+1)(x*x*+x>—x+1). Mapampnrote ot 2'°+1=
=(2%)°+1=8%+1 kal va Boete x = 8.

a) Na kdverte TiG pdEele oto deltepo PEAOG.

KepdAalo 20
0

2.1. Helowonax + B =

= -2, B) Aduvam, Yy) Tautémra, &) x = 8

E o« -

a) x = -1, B) Tautéma, y) AdUvam, d) x = 2 0
apBusg 6 Aev umnopel yiatl elxe 60 € Av mdpoupe

Tuxaio aplBud x, Téte mpokUTTeL 1 e&fowon 0x = 0 (TautdtnTa)

E 2e 2 (OPEQ.
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E&lowoelg deutépou Babuou
A.  Eni\uon e€lowoewv deutépou Baduou e
avAAuon o€ YIVOUEVO TTapayovIwy.

Qx=474x=-1, By=01y=-5 yw-=

r']u):—%, O)x=0Nx=7, e)y:Or']y:G,OT)u):%
(ST Adon), Ax=01x=7 By=0ny=-9,
Y)w=61n w=-6 0)Adlvam, & ¢ =4 1 ¢ = -4,

oz=0nHz=3 B a)x=01 x=1, B)x=0 7
x=-4, y)Adlvam, d) x =01 x=18, gyx=11 x =
Qx=-1 fx=

By=7ny=-5yv0=41n w=-4

O'll—‘

onx=0 1 x=-2V3

Aon), B)y=3NMy=-4 yYwo=5n10=-3 dt=2n

cp=%,0'r)z=—1 1 z=%

E Q) x = —% (O Adon), B)y =2 1| y = -2 (dimAr) Adon),

Y) Na avtikataomoete 10 2006w pe 2007w — w, w = 1 1
0w=-2007 d )x=a x=B B)x=V3 f x=-1.

= e o =1n

N

B. Emni\uon e&lowoeswv deutépou Babuou
He TN BonBela turmou.

1n081pd: X¥-x+2=0 a=1,B=-1,y=2 2noepd:
x-2x=0,,a=3 B=-2 y=0 3noepd: x>+ 1=0,

-1, 8=0y=1 Blax=-11x=2py=-11

_1 _ __3 a1 _1
yfz,y) =27 w 2E'))z 1Mz 2,s:)t 5
(®ImAY AUon), oT) X = % (BTAr) Adon), Q) x = -3 (dirAr Auon),
nNx=-11 x=5, e)ABUvom aQx=0n1n x=7,

Ll o) x =1 r’]x=%, By=-1n

3) Aduvatn Q) x =

=1ht=2 go=

Byx=41n x=-4

y =5, Y) w = 4 (A Adon), 2N
X = §,B)y: é
i Mﬂ ) (- 2 + 6), B) 3y - )iy - ),
v —2(w—1>(co—§), ) (-8, &) 9y +5), o1 0 -5

a) Evat A = 2a-1)2= 0, B) Elvat A = (a - B)?> =
E Na deiEete o11 0% = B° + V2

(dTAn Adon), y) t

2.3. TMpoBAnuata eElowoswv deuTEPOU
Babuou
a)x=10m,B)x=7m, y)x=4m, ) x=6m Q)

Artavtoelg — YodelEelq Twv MPOTEIVOUEVWY ACKNOEWV KAl TIPORANUATOY s

4,B)6,Y)3 2.dm 50 m 5kat7 1 -7 kat -5
E O1 oeNideq elval 22 kat 23 16 opddeg E X =2

E35KG[2 18 cm, 24cm 3m 4m

6 sec, 180 m.

2.4. KAaopatikég eElowoelg

a)x =5 B)y=-9 y)adlvamn, d) a =2, &) x elval
oTtoloodNToTE APIBUOG Ue X#3, OT) aduvarn a)x=1
Ax=3 By=561y=Lt Vo=140=-=3 5a=3

N a=-2, g adlvam, or)y =4 a) x =10, B)y sival
omoloodNMoTe aplOpdg pe y#2 katy#—1, y) aduvam, d) a=1
Q) y = 2, B) adlvam, y) x=07 x=3, d) a = —

4

Qx=41 x=-4, B)x= elaav—m B)R (fEY
VS =BL T = Pl R %m f%,
Z)U%—BE?;,H)A:%.a)4mt%, B) 5, y) 6 kat 8
Bro9=8t x=7 BZ2 =20 14 x=10
%Jr _15)2:25,x:1,2gr/cm3@:%_3,

2.5. Aviodtnteg — Aviowoelg Pe vav
AayvwoTo

Mapatmnerjote 6t 3(@ - B) - 2(a + B) > O
a) MoMarnAactdloupe kat Ta dUo WA pe To -5, Kal
otn ouvéxela agalpouue kal ard ta duo pEAn to 30, B)
MoMamnAactdoupe Kat Ta U0 PEAN Ue TO 3 kal 0T CUVEXELQ
TeooBéToupe Kat ota dUo uéAn to 18, y) MpoobEtoupe Kal
ota dUo PEAN TO 4 Kal oTn ouvexela TIOAANMAACIACoue Kal
Ta dUOo PEAN paTOQ 0<a-2<4, B)-1<2a-5<
7,Y)-5>1-3a>-17 a), B) Na xpnoluomoIioeTe TIQ
1B10TNTEG TG dldTagng, ) Maparmmpriote ot 2a < a + B, d)
MNapampenote étia + B < 2 Kal E Na xpnotuoromoete
TIQ 1316TNTEQ NG didtaéng il Na oAanAaotdoeTe Katd PEAN
TIC aviodtrec a > B kat a > B E a) Na noAamnAactdoete
Kal Ta dUo péANN g aviodtntag a > 1 ye 10 a, B) Na
TTIOMATTAQOIGOETE Kal Ta dUO HEAN TNG AVIOOTNTAG X > 2 [E TO X2
E Na dlaip€oete Ta PEAN NS aviodttac a > B ue af > 0
a) Mapampriote ot x—3>0 kat y —2<0,

B) Mapatnperiote dtt xy + 6 — 2x — 3y = (x-3)(y—2)

a) Mapatmmpnote o1l (x — 1)2 = 0. H 1odmra 1oxUel étav

259
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x =1, B) Mapatnpriote 61t (x —y)? = 0. H 1o6tnTa 1oxdel étav
x =Yy, Y) MNMapatnpriote ot x2 + (y — 1)2 = 0. H 1oétnta 1oy Vel
otavx =0 katy = 1. a) H aviootnra vivetal (x-1)2= 0,
B) H aviodmra yivetat (x + 1)2 =0 126 Metau
126 € kat 145 € B 16,51 < B < 19,10 -va [l @) x > 1,
B) x < =5, y) aduvam, &) x < —4, €) aknBeUel yia KABe TIUN
Tou X, OT) x >0 a-4<x<9 B)yx>-2 y)x<-=2

x:3.

levikEQ aokNoelg 20U kepalaiou

a)x:—a—B, B)x:—Bx:S y:5 15 kat 16
a)x:—%q, B)x-ﬂ x-2 E Na kdvete ™

dlaipeon P(x) : (x — 3) kat ol Adoelg efvat 3, -1, -5 [l 2 ka3
E 19m kat 21m E MuBaydpelo Bewpnua ota Tplywva
ABA, AAT", ABI, omtdte x = 9 MNpoodlopiote To MPACNUO
™G dlagopdc Toug, étavaB >0, aB <0, aB =0 a) Na
KAveTe TIQ TTPAEEIG OTO TPWTO PEAOG, B) Na xpnotuorolroeTte
10 (Q) MoMarAaotdote kal Ta dUo AN pe v(v + 1)(v +
2) >0
a+ B>y, B) Na xpnOolOTOIOETE TIQ TOLYWVIKES AVIOOTNTEG
a<B+y kaa+y>B, y) Naxpnoluonomoere KUKAIKE TO
epdmua () HE Napamenore

61 91kt B>1

§ Y

€] a) Na xpnoluorooeTe TV TPLYWVIKH aviodtnta

fs] H dakpivouoa eivat A=5a(a-4)> 0
Mapatmperote ot (a-1)°+(B-2)? + (y-3)*>=0, ondte a=1,
B=2 kary=3 Mapatnpriote 61t A=(a-5p)%+2(B-2)? = 0,
n eldxiot g A eival 0 étav a=10 kat =2 H e&lowon

; B 1 1 1 1) _
iwral (x - 2020355 + 063 * 005 * z007) = ©
omnorte x = 2020.

3.1

H €vvola Tng ypaupikig e&lowong

1 R sa I aA=4E o AB 0, BO 4
BE=6 Q) B) G . B) ZxnuartiCetal opBoywvio
e eupaddv 30 E Q) )\ 2, BA=1 . a)x + 2y =4,
B) 15 emd B 2x + 3y = 25, (2,7), (5, 5), 8, 3) (11, 1).

3.2 H €vvola Tou ypauuLlkoUu ouoTAUATOG
KAl 1 YypaQikr emiAucr| Tou

a) 3.2, B)(1.3), y) (0.0, 9 (1. 1), &) Adpioro,

ot) Aduvaro a) Kapuia, B) Amelpeg, y) Mia a) 0
m/sec, 10 m/sec, B) t = 10 sec, u = 20 m/sec a) 1n

260
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Teplmwon: €, 2n MePIMTWon: &,
aywveg, Y) 2n, 8) 90 €, €) 1n meplmtwon;: av MapakoAouBroel
MEXOL KAl 6 ayWVeS, 2n TeP(TTTwan: av mapakoAoubroel and

3n mepimwon;: €;, P) 24

6 UEXPL Kal 24 aywveg, 3n TMepMTwon: av mapakoAouBNoel
ard 24 aywveg Kat mavw.

3.3 AAyeBplkn emihuon ypapupikou
OUQTIMATOQG

a)x:

d)x=-1,y=-1

y=4 Bx=2y=-2, yx=3y=2

ol
<

2 a)x:11,y:26,[3)x:%,y:—%,
Y) x =y =0, d) adivaro Q) x=y =4 B)x=-3
y=-2 yx=5y=4 Bl ox=0 y=-2 Bx=3
y=-3 da=1B=-1 Bw=2¢=-5 y)x=-2
y=1 E a)x =1,y =2, B) NMoManhactdote Ta P€AN e
TEWTNG eElowong pe To —2 Kal TPooBEaTe KaTd YA, a = 2,
B = -6, y) MNoMamAaoldote ta PéAn Mg mpwng e&lowong

Le 3 kat tpooBéate katd péhn, w=¢=3 [ I\/I(175 g)

E Koo onueio Twv €, Kal &, eival 1o (-4, 2), Kolvd onueio
TWV &, KAl €, efval TO (3, —5) Kal kolvd onueio Twv &, Kal g, eival
08, 10) B 45 a1 55 a=5, p=1 a=-1, =1
A=56pu=7 m=20cm,y=230cm 500
TWV 2 KAV Kat 300 Twv 5 KIAWY duolkry 19 kal Xnueia
13 |8 35 cmkat23 cm 6=16,u=24 250 Kal
150 Aftpa U, = 20 m/sec kaL a = 4 m/sec® - 2 5 sec
E 845 autokivnta kal 100 YOTOOIKAETERQ 10 Kkat 2.

levik€g aoknoelg 3ou kepalaiou
AdUvato av Kk # 1 Kal adploto av K = 1 A =5kal
u=-—2 KX a=2«kap=10 a)x:y:1, Bx=y=-2
QAx=1y=2 1N x=4 y=-4), B)x=-2ka
y=-1, \)x=y= E83K0117 )\=2K01K=1
E 11 cm kat 7 cm E 9 kat 4 A’ Bgon: 50 elompla
—~ B’ 6o 300 elomipla 64 75 ) 32 m ka1 28 m

30 Aerrtd kat 15 Aertd 75 km/h Kkat 60 km/h
25 m/sec kat 120 m R, = 4Q, R, = 6Q.

KepdaAailo 40

41 Houvdpmony =ax?uea #0

Kal Epyaortelte dnwg oto napddetyua 2

115/13 4:24 PM



21-0143_MATH_G GYMN.indb 261

_ 1 _ 1 3 3
y=-7 ¥ y= 7 XS A(§, —9), B(—§, —9)
A=0 E AN=-2 a) Na kdvete Ta dlaypdupata
E = %uz, E =
(LkpdTepn), Y) Exelvo Tou €xel pdda 4 (ueyaAutepn).

W@, E = 2u? B) Ekelvo mou éxel udla 1

4.2 Houvdpmony = ax® + Bx + y e
a+#0

), B) Epyaortelte énwg oto mapddetypa 3 4 a) EAdxiom
T -1, B) Méywotn tun 5, y) Méyiom tun 7 x=1,x=-3
Mapatmpriote ot loxUet y > 0 yia KEBe Tiur Tou X Q)
A=2 B (1,0, 20,02 B 10 HE Napamerore
én—g_ =4Kka-7=4+4B+vy,B=-8kay=29

E a) lMapatmperote ot _é% = 20 kat Ta onueia (0, 0) kat

(20, 10) avrikouv otnv TtapaBoAr], B) 7,5m-N(10, 7,5).

evikég aoknoelg 4ou kepalaiou

y = i%XZ a=0 A, - 1), B(-3, -9)
y =2x2-8x+ 5 4 ) MNapampriote 61t Al=10-x > 0,
Y) To epBaddv vivetal ygyloto, étav x=y=5 cm
Be=-6-03+x, x=15m Av AM = x, T6TE

E= 2x>-20x+100 — 210 péoov Tou AB E a) Mapatmperiote dTl

—-2% = 2 kat Ta onpela (0, 6), (2, 8) aviikouv oty TIapaBoAn),

B) 4 m E a) Mapatnpenote Oty = ax? + 6 Kal To onpeio
(8, 0) avnkel otnv tapaBoAr}, B) MpoadloploTe TNV TETAYUEVN
Tou onpelou Tou €xel TeTunuévn 1,6 kat Ba Bpelte 5,76 m.

5.1 ZuUvoAa

a)A={55} BB={5}, Y)[={1,0123 4}
0)A={1238 46 12} ACK ITCK A=A B=M
A={1, 2, 3}. Ynoouvoha tou A eivat: {1}, {2}, {3}, {1, 2},
{2,3}, {1,3L A2 A=1{(04),(13),@22),@31), 407}
a) A = {nepirrol guolkol apBuol}, B) B = {ypduuata
™G AéEng totopia}, y) I = {Ynola tou apBuol 20}
BoAuB={1245¢86, BANB-=1{2 4}
) A'={3,6}, 3)B'={1,3,5} [ a)A={a\v.eB o}

B={p,pevat N={Aao}, BBBUT =
{p,peV, 0, LAY, ANB={a,v,&p}, ANT ={a, A\ ¢},
vy AnBUN={aAryvept B aoAnB PBAUB,

Artavtoelg — YodelEelq Twv MPOTEIVOUEVWY ACKNOEWV KAl TIPORANUATOY s

YYANB, 3 A NB E a) Eivar abAntg Tou otiBou 1)
@oitnmg Tou Maveriotniou, B) Eivalr abAntc Tou otiBou kat
@onmg tou [laveriotpuiou,
otiBou, &) Aev elval gporntg Tou Maveriotuiou, €) Eival
abAN™G Tou otiBou Kal Oxt gornmg Tou Maveniotuiou, oT)

y) Aev elval aBAnmg Tou

Aev elval aOANTAG Tou otiBou aMd elval gortnTrg Tou
Maveruotnuiou, ¢) Aev eival oUute aBAnTic Tou otiBou oute
@oltnmg tou Maveriotniou.

5.2 Aelypatikég xwpog — Evdexdueva

Q = {om, o\, T, TA, YT, YA Q = {KKK, KK, KK,
KIT, FKK, K, [TK, [T} AB, AT, AA, BA, BI, BA, A,
B, A, AA, AB, AT ] a) Q = {K, A M}, B) Me tpeig 10
oAU kvAcerg, y) Me duo kvrjoeis B a) Q = {AE, AZ, A5,
KE, KZ, K, ME, MZ, M5, ME, NZ, N5}, B) A = {AE, AZ, KE,
KZ, ME, MZ, IE, MZ}, B = {AE, AZ, A%, KE, KZ, Kz, ME, NZ,
N} B o)AUB=1{01234529} BANB =1,
3}, y)B = {6,7 8 9} a) {2642, 2672, 2842, 2872,
2942, 2972}, B) A = {2672, 2872, 2972}, B = {2642, 2672,
2842, 2872},

5.3

6 3 9 40 -7
Hos ey Bosw B BPew-4

‘Evvola mibavétnrtag

P =2 PN=2 Baol pl vig ol
2 @ep-L pe=L p-L A 1B 12
E 8 - PR 36° PE) 36’ P() 36 E 25" 2

Tyosw B - KR L BB 48% BB 12 A 509
E4n25é10-14.48é gl = 1 50%

evikég aoknoelg 50u kepalaiou

il 0 O =4{012234556738}) A={0 2 4 6, 8},

B={1,2,4,8}, p)AUB={0,1,2,4,6,8},ANB = {2, 4,8},
A" =1{1,35 7} B =1{0,356 7} Y) i) PA) = %
iy P(B’) :% i) PA N B) = %, iv) PA U B) = %
2.2 Blo) 1n ypauur: 12, 36 - 20 ypapyn: 18, 14
B) i) %, i) %, ii) %, iv) % %
% n 75% B a)%, B)% % B 2eveiva
owoTog, agou, P(8) = % evw P(7) = %

261
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MEPOZ B' — TEQMETPIA — TPITQNOMETPIA
5 1.4 OpoloBeaia
Kepalatio 410 A B) i) 15 cm i) 6 cm
z z 6 cm, 8 cm, 10 cm
1.1 | . PO
odTNTA TPLYWVWV K o . Y=
Na ouykpivere ta tplywva ABA, ATE (M- —11) kat A'B’ = AT’ = 6 cm,

Na ouykpivere Ta Tplywva OAY, OB, (M-T —T1) Na
ouykpivere ta Tpiywva ABA, ATE (M - T - 1) Na
ouykpivete Ta Tplywva OAA, OBI (M-T-T1) Ta tpiywva
AZE, BAZ, TAE elvat {oa (M -T —1TT) E Ta tpiywva BIrA,
BI'E efvat foa (M-T-T11) Ta tpiywva ABIT, Al'A eival {oa
(r-n-n E Na @E€peTe Jia dlaywvio Kal va ouykpivete ta
Tplywva mou oxnuartiCovral E a) Na ouykpivete Ta Tplywva
ABA, A'B'A (T-M-T),B) T=T1-T) (M=T-=1
Na ouykpivete ta tplywva OAB, OAI (I —M-T)
Na ouykpivere ta tplywva ABA, AIA (M- -T1) Q)
Na ouykpivete Ta Tplywva ABM, A'B'M’ (M -M-T), B) (N
=1 a) Na ouykpivete Ta Tpiywva BAM, MEM (11
=, B) (M-m-n Na ouykpivete Ta opBoywvia
Tplywva ABA, ArE Na ouykpivete ta opBoywvia
Tplywva ABIT, AlFA - IdIétTa ™G UecokaBeTou Na
ouykpivere Ta opBoywvia Tpliywva ABA kal EBA Na
@gpete AA’ L e, BB’ 1L e kal va ouykpivete ta Tplywva
Tou  oxnuaticovrat a) Na ouykpivete Ta opBoywvia
Tplywva ABA, A'B’A’, B) (T—T1-T) E Na ouykpivete ta
opBoyavia tplywva OAM, OI'N. Nai, 1oxUel To avtioTeogo.
Na pgpete TiG xopdeg BN, BA kat va mapatnenoete ot
F=A=9°.

1.2 Adyog eubuypduuwVv TUNPATWY

Na epapudoete T0 Bewpnua TwV (cwv TUNUATWY PETAEY
2 oo i B 3

5 ii) 2, i) 5 =
LGN PN E R

g E a) Na epapudoeTe TN OXETIKN TPATAON ToU

MAPAMAAWY EUBEIY B) i)

By

iv)

2
Vi Bozp 2

AB _

loxUel oe Tpiywvo, B) Eival = AE AL

=M -2 K nopamoen-
ote o1t BM, AM elvat didpeool opBoywvinv Tplywdvawy Tou
avtiototyoUv oty Bla umotelivouoa. E Na pépete and

T0 p€oo g AA TTapdAAnAn Tpog TIG BACELS Tou Tparnediou.
1.3 Oewpnua OaAn

BZ=7 BZ=3,2, Z=4,8 x=12 B4 or=1s,
ez=12 B x=75 ok=15 k=9 [ x=108, y=6

OA _Or

E Mava eval == OB~ ORA pia Adon eivat OA = 62 kat OI" =31

262

B M N r BT =6V2cm
Mapatnperiote 4Tl 0 opoIOBeTOq KUKAOG Ba €xel TpIMAdoLa
activa B Eivat foa a) A'(=2, 2), B'(4, 4), T'(0, -4).
Eivatr dmAdoteg B) A”(-3, 1), B"(3,3), I"(-1,-5). Ox1
E I‘IopampﬁOTs 01t T0 AE elval opotéBeto tou Bl pe kévipo A

KAl AOYo = E MNapatnpenote 0Tl To KEVIPO ouoloBeaiag eival To

onueio Tounq Twv A’A, B'B kat 0 Adyog opoloBeaiag eival g

1.5 Opoiétnta
A.  Opowa moAUywva

Zm R’ mepirtwon a)x=42cm, B)x=50° OxL
Aev elval ol TTAeUPES avaAoyeg Elval opotébeto tou ABIMA

e kévrpo K kat Adyo % a) AEKH opoté8eto Tou ABIA e
KévToo A Kat Adyo % B) KOI'Z opoidBeto tou ABIA e kEVTpo
™ kat Adyo % Korz ~ ABrA~AEKH B 120 m, 1: 4000.
B. Ououwa tpiywva

a)x:60m, B) x =6cm, y) x =3cm [ AA =6cm
) loxuel ﬁ‘_g = % B) Exouv ywvieq (oeq AB =48 m
x =4 EZ1 m x= 10cm E1,70m.

1.6 Adyog eupadwv opoiwv oxnuUdtwy

% SOcm2 .25cpopsq .a)% %
; . E, _[2)? E 16
I‘Iopcm]pnOTs ot TEL = (@) Kau _EZ ( ) Q) 5
% a) To AEZ elvat opolébeto tou ABI™ pe kévipo O
e 1 p (AEZ) _ (1)? 2
Kat AGyo 5 B) Eival =D (2) B a) 57,6 cm?,
By 225cm? Y 69% [ 36%.

levikég aoknoelg 1ou kepalaiou

Na arnodeiEete 611 Ta TPiywva BAA kal EAI eival ioa
a) Na ouykpivete Ta opBoywvia tplywva AAZ kat ABE,

B) Mapampriote 6t AAZ = EAB Na ouykpivete ta
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Tplywva ABH kat BI'Z Na ouykpivete kat' apyrv Ta
tpiyova BrM, B'T'M Bl a) 0OA= 9,6 cm kai OE = 12,8

cem B6v2em E36cm? Ba)2 g 1ocm EX1cm
a) Na xpnoluorolr)oete 1o Bewpnua Tou OaAn,

B) Mapampriote 6t (AEHZ) = (ABM)—(AAE)—~(BAZ)~(TEH).

2.1 Tpwywvopetplkol aptBuol ywviag w ue
0° =w=180°

4 3 4 12
1 = Z = = = = = —
Bl o) nuo = 3 owve = 2 ego = 2. ) npo = 3£,
ouvw = 715 ePw = 152 Y) nuw = 1, ouvw = 0, epw dev
oplﬁsml.a)2 B) nuw = 2\/— , OUVW __\/TE eQpw = —2
nevs 5 B o Mt Ve, @) nuiao= 2
owl20°= -1, epi20°= -V3 a) Na @épete

5
MK L x'x kat mapampeniote ott MK = 1, B) nu150° = %
V3

ouv150° = - , ep150° = Ea) 3 , B)n :%,

ouvw = —% Mapatnenote 61t 2,(10, 7) kat 2,(20, 18),
5,05, =7°.
2.2 Tpiywvouetplkol aptbBuoi mapaninpw-

MATIKWOV YWOVIOV
V3

- ouwl120 = -

, 0uv135° = —\/7_, ep135°= -1,

V3 V3

—, ow150° == ,ep150° =3

B o) Napampriote 61 108°+72°=180° kat 77°+103° =180°,
180° a), B) Na

QVTIKATAOTHOETE TOUG TPLYWVOUETPIKOUG apIBUoUq Ue TIQ

Bl o) nui20°= -V3,

B) Nu135°= \/75

=, ep120°=

Y) nu150°=

B) Mapampenote o6t 122°+ 58° =

TIMEG TOUQ Mapatnprote 0Tl 0e kdBe meplmTwon ol
yovieg eivai taparinpwpatkée B a) 45° 1 135°, B) 30°
1 150°, y) 30°, ) 120°, €) 120°, ot) 45° A Napampriote
o1l ol dUo ywvieg evdg mapalnAoypdupou eival {oeg 1
a), B)

TAPAMANPWUATIKEG — OXl Mapatnpriote Tl

A+T =180° Enpw = % ouvw = % ePpw = % Kal
W, ¢ TIAPATIANPWUATIKES YWVIEQ E Na @épete 10 UYoQ
AK, nuw = % ouvw = 1—\/47 epw = 3V3 kal w, ¢

TIAPAMANPWHATIKES YWVIES.

Artavtoelg — YodelEelq Twv MPOTEVOUEVWV AOKNOEWV KAl TIPORANUATWY s

2.3 Xx€oelg METAEU TPLYWVOUETPLIKWV
aplOuwWV plag ywviag

Ouvwzzlg(pw:i n“w:&’ 8(p0):_2\/§
13 12 3
E o -

Koo Tapdyovta a) To Nuw, B) To oUVZw E qa),

, OUVW = % A=0 Na BydAete
B) Na

QVTIKATAOTT|OETE TA X, Y a) Na avTikataoTroeTe To nu2a
pe 1 —ouvla, B) Amé Toug dUo TIPWTOUG GPOUG va BYAAeTe
KolvO Ttapdyovia To nua E a), B) Na avamrtiuEere TIQ

TAUTOTNTEQ E a) Mapatnerote o1l eQ?X = %, B) Na

QVTIKATOOTAOETE TNV EPX JE % a) Mapatnperiote St

ouvx = 1 -nuex = (1 = nux)(1 + nux), B) Na xpenotJorotr-

OETE TNV TAUTOTNTA EPX = ﬁ); a) 1 Q)

Mapatnpnote 61l ep70° = T]H7700 Kat 70° + 110° = 180°,
ouv

B) Mapatnperiote 6Tl ep40° = w Kar40° + 140° = 180°
ouv40

Na QvTIKaTaoTNoETe TOUG TRLYWVOUETPIKOUG apiBuoulg
TWV YVIOV a = 30° kat B = 60)\ .

+1 -
Maénuatikdé aiviypa: Emeldr ()\+3) +( 43

w>90° eivat A=1 Kat w = 150°.

2
):1 Kal

2.4 NOpog Twv nUTOovVwY — NOuog Twv
OUVNUITOVWV

Ho22 B 5vE, v)4ve B .a 90°, B) 30°,y) 90°
.a A=45"ka T =105° 1§ A=135"kal =15°,

B) B=45"kat A=75° Na xpnoluomnotroete Tov
VOUO TWV NUITOVWV Mepimou 448 m E Ané tov vouo
TWV NUITOVWY TIPOKUTTEL NUA = V3 mou eival aduvaro
F,~644N kat F,~527N 2906 m a5
B) 120°, v) 2,8 x=90° Epe=yv=3 EH10V3cm
EAAr =v13, BA = V37 BB Eixe Sikio. Na pnoiorowmoete
TOV VOUO TwV ouvNnuITévwy. To Urikog Tng onpayyag rrav
157,19 m KB} 126°.

evikég aoknoelg 2ou kepahaiou

a) Na kdvete Tig ipdEelg oe kdBe péNog, B) Na kdvete

OHWVUUA Ta KAdopata oto 10 puéAog oW = —% Kal

AM = 15 Eivat AAI = ATA. Eivai AA = 10V6 cm.
a) B) Na XPEnolomomoeTe ToV VOUO TWV NUITOVWY,

y) MNapampnote Ot NUe = NuUw B) A = 120°,
(ABIN) = 60V3 m? a) Na xenoluomooeTe TOV VOUO TwV

nutévay, B) Evatnu@B + M) = ouwvB-T) =1 a) Na
XPNOLUOTIONOETE TOV VOUO Twv nuitévawy, B), y), ) Na
XPNOLUOTIOCETE TOV VOO TWV CUVNUTOVWY. Eivaia =

6, =5 y=4na=5 =6 y=4 EI’Ispl’nou65m.
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BdaoeiTou v. 3966/2011 Ta d1daKTIKG BIBAia TOu AnpoTikoU,
Tou Nupvaaiou, Tou Aukeiou, Twv EMA.A. kai Twv EMA.L.
TuttwovovTal aTté 10 ITYE - AIODANTOZ kai diavépovTal
dwpedv oTta Anpdoia Exoheia. Ta BiBAia ptropei va
diaTiBevTal TTPog TTWANGCN, 0Tav PEpouv oTn OegId KATW
ywvia Tou eutrpooBo@uAlou évdeitn «AIATIOETAI ME
TIMH MOAHZHZ». KadBe avtitutro TTou diaTiBetal Tpog
TTWANGCN Kal Oev PEPEI TNV TTAPATTAVW £VOEIEN BewpeiTal
KAEWITUTTO Kal O TTapaBdATng SIKETAI CUPPWVA UE TIG
dlatageig Tou dpbpou 7 Tou vopou 1129 Tng 15/21
Maptiou 1946 (PEK 1946, 108, A").

ArroyopeUeTal n avarrapaywyr OTmoloUdNTTOTE TURUATOS
autoU Tou PIBAiou TOU KaAAUTITETQI QATTO  OIKQIWUATA
(copyright), 11 n xpHon Tou o€ OTTOIAdNTIOTE IOPPH, XWPIS
N ypamri ddeia Tou Ymoupyegiou [aibeiac Kai
Opnokeuudrwy, ToAmouou kai ABAnticuou / ITYE -
AIODANTO:.
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