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ENITPOIMH AIATQNIZMQN
76°° MANEAAHNIOZ MAGHTIKOZ AIAFQNIZMOZ X TA MAGHMATIKA
“O OAAHY”
2ABBATO,14 NOEMBPIOY 2015

OAHIIEZ MPOZ TOYZ NMPOEAPQOYZ TQON TOMNIKQN NOMAPXIAKQN
EMNITPOMNQN, MPOEAPOYZ EZETAZTIKON KENTPQN KAI EMITHPHTEZ

=

MapakaAoUpe va SIaBACETE TIPOTEKTIKA TIG 0dNYiEG OTOUG PaBNTEG.

2. O1 emTnpENTEG TWV aIBoucwy Ba diaveigouv TTPWTa KOAAEG avapopdc, OTIG OTTOIEG O HabnTég Ba
TPETTEl atmapaitnTa va ypayouv EMONYMO, ONOMA, XXOAEIO, TA=H, XTAGEPO kai
KINHTO THAE®QNO, ta otroia 6a eAeyxBoUv o€ avTirapafoAr) e TRV TAUTOTNTO_TTOU OO
EXOUV ol €CeTadOuEVOIl, TTPIV KOAUPBOUV Kal PETA Ba yivel SIAVOMN @WTOTUTTIWV TwV BEUdTwyV
OTOUG HaBNTEG.

3. Na ¢@wTtotutnBei Kal va MoIpaoTei 0e OAOUG TOUG HABNTEG N €MICTOAR TTOU COG
atrooTéAAoupe padi pe Ta Bépara.

4. H e¢Etaon mpémmel va diapkéael akpIBwg TPEIS (3) wpeg atrd Tn GTIyUr] TTou Ba Yivel n ekpuvnon
TWv Bepdtwy (9-12 Trepitrou). Ag Ba emITPETETA O KAVEVA PABNTA V' OTTOXWPENOEN TTPIV
TTapEABEl p1a wpa atrd TRV évapén Tng e§éTtaong.

5. O1 emtnPENTéG TWV AIBOUCWV £XOUV TO SIKAIWHA V' OKUPWOOUV TN CUMKETOXN HaBnTwy, av
atrodeixBei 6Tl auTtoi £Xouv XPNOIMOTIOINCEl ABEUITA PHECA, CNUEIWVOVTAG TOUTO OTIG KOAAEG
Twv hadnTwyv. H emtpotm Alaywvicpwy NG E.M.E. €xel dikaiwya va eraveetdoel pabntr, av
£xel AOyoug va uTToTTTEUETAI OTI TO YPOTITO TOU €ival OTTOTEAEOUA XPHONG OBEUITOU PHETOU.

. YITOAOyIOTEG OTTOIOUSATIOTE TUTTOU KABWG Kal N XPRon KIVITWYV aIrayopeUovTal.

7. Auéowg PETA TO TTEPAG TNG €EETAONG, O KOAAEG TWV POBNTWY TTPETTEI VA CQPAYIOTOUV €VTOG

QPaKEAOU | PaKEAWYV, TTOU Ba £XOUV TNV UTTOYPA@A TOU UTTEUBUVOU TOU £EETACTIKOU KEVTPOU Kal
V' ammooTaAouv otnyv Emitporr) Aiaywviouwy Tng E.M.E., NMavemoTtnuiou 34, 106 79 ABiva,
a@oU TTPWTA OTA TTOPAPTAHATA , EPOOOV gival £QIKTO, yivel pia TpwTtn BaduoAdynon,
OUNPWVA PE TO OXESI0 BaBoAOYNONG TNG ETITPOTTHS SIAYWVICUWV.

8. Ta amorteAéoparta Tou diaywviopou Ba atahouv oToug MNpoédpoug Twv ToTmKwv NopapXIoKwy
Emrpottwv (TNE) ka1 Ta Mapaptiuara 1ng E.M.E.

9. O «EYKAEIAHZ» 06a OievepynBei omg 16 lavouapiou 2016 kai n E6vikq OAupmdda
MaBnuatikwv «APXIMHAHZ» Ba yivel o1mig 27 ®egBpouapiou 2016 otnv ABriva. Ao Toug
dlaywviouoUg autoug Kai €1Ti TTAEov aTTd éva TEAIKO TTPOKPIMATIKG dlaywviouo otnv E.M.E. tTou
Ba yivel oTig 26 MapTtiou 2016 Oa emiAeyei n €Bvikr oudda, TTou Ba cupuetdoyel otnv 33"
BaAkavikp Ma@nuarikp OAupmidda (AABavia, Mdiog 2016), omnv 20" BaAkaviki
Ma@nuatikl OAuptiada Néwv (MoAdaBia louviog 2016) kai otnv 57" AieBvi} Ma®nuaTiki
OAupTiada (Xovyk Koyk, loUAlog 2016).

10. Me tnv eukaipia autr, T0 A.Z. TN E.M.E. guxapioTei GAoug Toug GuvadEAPoUG TTou CUPBAAAOUY
ME TNV €B€AOVTIKF) TOUG CUUUETOXA OTNV €TmTUXia Twy MNMaveAAAviwy MabnTikwy Alaywviouwyv
NS EAANVIKAG MaBnuaTikig ETaipeiac.

11. NapakaAoUpe Tov Mpoedpo TG TNE va avatrapdyel e Ta OVOUATA TWV EMITNPNTWYV TV

guxapioTApia €mioToAl Tou AX. Tng EAAnvikAg Mabnuartiking Etaipgiag kai va tnv

TAPASWOElI OTOUG EMITNPENTEG.

INa o Atoumrikd Xvppodito
g EAMvikng Mabnpatikng Etapeiog

=)

O IIpodedpog O I'evikog I'pappatéag
NwoAaog Areavopng Iowdvvng TvpAng
Opotpog Kadnynmg Havemompiov [epaing Kafnynmc Asvtepofaduiog Exraidevong

www.pe03.gr
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B’ TYMNAZXIOY

Mpopinpa 1
No vToAoYiGETE TNV T TOV OPIOUNTIKOV TAPUCTACEWDV:
2
A=24:6+5-2.8+8:2° +f—1 ., B=(2°+112):3° —1+§

KOl VO TIG GLYKPIVETE.

Hpopinpa 2

‘Eva. opBoydvio éxer pfikog o =6 pétpo Ko mAatog f =4 pétpa Av avénoovpe 1o
unkog tov Katd 20% Kot Letdcovpe 10 TAdTog Tov Katd 5%, va Bpeite mOGo eni to1g
ekoto Oa petafinbet:

(i) 1 mepipetpog Tov opBoymviov, (ii) To eufadd Tov opboywviov.

Hpopiqpa 3

Atvetan 10ookerég tpiyovo ABT pe AB = AT ko BAIr=30°". H pecokdfetn g
nievpds AB téuver v mievpd AB o100 onueio A, v mhevpd Al oto onueio E ko
v Tpoéktact g TAevpds BT oto onpeio Z. Na Bpeite ndéoeg poipeg sivar ot yovieg
BZA xat TAZ .

Mpopinpa 4
Na Bpeite Tovg dradoytkovg Betikovc aképatovg X —1, X, X+ 1 mov givar pikpodTEPOL TV

1000 ko Tétotor @ote 0 X givor moAdomAdoto tov 10, o X+1 givar moAAomwAdolo Tov
11 xaro X—1 givar moAlohdolo Tov 3.

KaOs Odua pabuoioysitar ue 5 povadeg Awdgprera orayvicuov: 3 wpes
Koy emroyio!

www.pe03.gr
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I'' T'YMNAZXZIOY
Mpopiqpa 1
Na Bpeite TV T TG TOPACTOG A—a—_l—i-i—i-a*I-E+L av a= _2 )
peie TV Tyt g mapdoTaon A=——+——+a S+, I

Mpofinpa 2
Na Bpebei o tprynerog Oetikde axépoatog affy =100 +10L + y, av divetor 611 10 Yyneio

TOV deKAdWV TOV ap1BLov dtutpeital pe tov aplduod 4, evad Yo To yneio Tov HovAad®mv Kol TV

28

EKATOVTAd®V 10YVEL OTL & = — KOl ¥ =— , 0mov V BeTikd¢ axéparog apfuoc.
1% v

Mpofiqpa 3

Atvetar 10ookerég tpiyovo ABIT pe AB = Al kot BAl=w'. H pecokdfetn g
nlevpds AB téuvel v mievpd AB ot0 onueio A, v mhevpd Al oto onueio E ko
Vv mpoéktacn ¢ mAevpds BI' oto onueio Z. H kédBetn and to onueio B wpog v
nievpd AT téuver v mhevpd AT oto onueio K, 1o evboypappo tpiua AZ oto A ko
10 €VOVYpappo TUAHa AZ oto onueio M. Av givan FAZ =36, va amodeitete OTL

(0) =36,

(B) AM=TZ,

(y) BA=AZ.

Hpopinpa 4

Av ot X,y,Z,w,melvar Oetikol axépatol, OPopeTikol ové Vo peta&d TOLG,
HiKpoOtepol M 1ol tov 5, tOte va Ppeite v eAdyloTn KOl TN HEYLOTN TN TNG
napaotaong A=(x+y)-z" -w.

KaOs 0dua fabuoioysitar ue 5 povaoeg Awdgprera oraywviouov: 3 opes
Koy emroyio!

www.pe03.gr
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A" AYKEIOY

Mpopiqpa 1
Na Mooete v avicwon: 2X+(X+1)(x—1)<x* +x—-2+4, 6nov 1€ R.

211 GLVEXELN VoL AVGETE TNV OvVIGmON
2x-1 3 x-1
4 g8 4
KO VO, TPOGOLOPIGETE TIC TYHES TNG TOPAUETPOL A YO TIG OTOIEG VILAPYOVV TIUES TOV
X € R yw 116 omoieg o1 600 avic®oelg GuvaAnBevovV.

Mpopinpa 2
X + y—1=6(x—3)(y+2)
Na Avbei to shotnua 3 4 1
X-3 y+2_
Hpopinpa 3

Na BpeBohv ot aképatot X,y mov eivar AVoelg TS eElowong
X+y+x +y =p,
omov P TpmTog BeTIKOG aKEPALOG.

Hpopinpa 4

Aiveton 1ookerég tpiyovo ABTT pe AB =AD" kot A=30°. Eocto A,Z 1o péca
tov AB kot A" avtioctorga. Kataokevdlovpe (eEmtepikd Tov Tpry®dvov) 16OTAELPO
tpiyovo BAE kot tetpdyovo AZHO . H pecoxkdbetn tov BA, téuver v Al oto
onueio T. Na anodeiete 0t

(a) o tpiywvo AET eivor ic6mhevpo.

(B) ta tpiyova ATB xor AOT eivon ica.

KabOs Oéua pabuoioysitar ue 5 povaoes Awgprera owaywvieuov: 3 dpeg
Koy emroyio!

www.pe03.gr
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B" AYKEIOY

IIpopinpa 1
AV Y10 TOVG Tporypatikove apBpodc X,y oyvet 0Tt X© +2y° =4 | va omodsifete 6T

T ™G mopdotoong A = \/X“ +5x7 42y + \/X4 +32y° etvou otabepr], aveEapnTn

TV X, Y.

Mpofinpa 2
Atvetar opBoymvio mapalinioypappo ABTA kot onueio K o010 gomtepkd tov.
Oewpovpe ta péoa M, N tov AK,BK , avtictorya, kot £éotm 0T o1 ubeieg I'N,AM

téuvovtal 6to onpeio P. Na amodeiete 6t n gubeia PK eivanr kédbetn oty gvbeia
TA.

Hpopiqpa 3
Atvetan 611 0 ap1Buog a sivon Betikdg axépaiog.
+2

(o) Na dwtaéete oe avovoa oelpd Toug aplpong 5761, a?, a
(B) Na Bpeite 0 vTOGHVOAO A TOV TPAYLATIKAOV aplOU®dV 6T0 0moio cuvainfedouvv
Ol TPELS OVICDCELS:

X—a X _2X+
3 5 a_ES 3 a’ 2(3x—a)+x>2(x+1)-a, a-x<2(x-a)
KaBdg Kol To TANO0C TOV AKEPUL®Y TILDV TOL X TOV TEPLEYOVTOL GTO GUVOAO A.

poépinpa 4
Noa Avbei 10 OGO X 6TO GUVOAO TMV [N APVNTIKOV TPOYHOTIKOV oplOpdV:

aib-c=a
>:¢bic—-a=b

da-b=c

KaOe Oéua fabuolioysitar ue 5 povadeg Awgprketa draywvicuov: 3 Opeg
Koy emroyio!

www.pe03.gr



GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
TnA. 3616532 - 3617784 - Fax: 3641025 Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr e-mail : info@hms.gr
www.hms.gr www.hms.gr

EAAHNIKH MAOGHMATIKH ETAIPEIA
Hoavemompiov (EAgvBepiov Bevilélov) 34
106 79 AGHNA

EIIITPOITH ATATQNIZEMOQN
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I'" AYKEIOY

IIpopinpa 1
>10 Kapteowavd cvomuo cvuvtetaypévov OXy Bewpovpe tig vrepPolés pe eElomaoelg

y=l Ko y:—l. Mio evfela & tépvel tov KAGOO NG vIepPOANng y=l OV
X X X

1 1
Bpioketon 610 TPMOTO TETAPTNUOPLO TOV AEOVOV oTOL GNUEin A(a, —j, B( B, Ej,
a

KOl TOVG OVO KAGOOLG TG VILEPPOANG Y = 1 oto onueia F(]/,—lJ Kol A(é‘,—%)
X 4

pe ¥y <0< f<a<o.Naonoodeilete OtL:
() a+pf=y+0
(i) ta tpiyova OAT kot OBA &xovv ica epfoda.

Ipofinpa 2
Noa Abcete 6ToVg TPayHaTIKOVS aplfpovg v e€locwon

V3X =3X+4 +UX2 +3 =2X2 =3x+5+2x2 + 2.

Ipopiqpa 3
Noa TpocdlopiceTe TOVE UN-0PVNTIKOVG OKEPOIOVE X, Y TOV KavorTolovv Ty e&icwon

X +y’ —X—y=pqg, 6mov p,q Tp@OTOL aPOpOL.

poépinpa 4
Aivetor obuymvio tpiyovo ABC (ne AB < AC <BC) eyyeypappévo oe KOKAO
c(O,R) xot éotw D,E ta péoa tov AB kot AC avtiotoyyo. 'Ecto 7 tuyov onueio

Tov nkpov to&ov BC ko (C,), (C,) ot mepryeypappévorl kokAol tov tprydveov BDT
kow CET avtictorya. O kdkhot (C,) ko (C,) tépvovv v BC ota onueioa L kot
K . No armoodeitete 6t 10 tetpanievpo DELK eivarl mapalindoypappo.

KabOs Odua fabuoioysitar ue 5 povaoes Awgprera oraywvicuov: 3 opeg
Kain emroyia!

www.pe03.gr
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Evéaiktikég Moeig

B’ TYMNAZIOY
NpofAnpa 1
Noa vroloyicete TV T TOV ApOUNTIKOV TOPUCTACEMV:
3’ 5

A=24:6+5-2-8+8:22+ B:(25+112):32—1+—
11 7

KOlL V0L TIG GUYKPIVETE.
NVon
2

A:24:6+52—2-8+8:22+f—1:24:6+25—2-8+8:4+%:4+25—16+2+%

:15+2:152.

11 11
B=(25+112):32—1+§=(32+112):32—1+§=144:9—1+§=16—1+§
7 7 7 7

=15+§=15§.

7 7
EXOUE: A—B=152—15§=15+2—15—§:2—§: 63-355 =i>o,
11 7 11 7 11 7 77 77

orote Ba sivat A >B.

Hpopinpa 2

"Eva. opBoymvio éxel pikog a =6 pétpo Ko mAatog f =4 pétpa Av avénoovpe 1o
pnKog tov Katd 20% kot HEWWGOVE TO TAATOS TOL KaTd 5%, vo Ppeite mOGo enl TO1G
exato Oa petafPAnOet:

(i) 1 mepipetpog To0L opboywviov, (ii) To euPadd Tov opboywviov.

Avon

H nepipetpog tov opboywviov eivon 1= Z(a + ,B) = 2(6 + 4) =20pétpa ko1 TO

euPado tov eivan E =aff = 6-4 = 24 tetpayovikd pétpa.

Metd v avénon to punkog tov opboywviov Ba yiver 6+ 6 % =6+1,2=7,2 pétpa,

EVO TO TAATOG TOV peTd T peimon Ba yiver 4 —4 % =4-0,2 =3,8uétpa.

www.pe03.gr



"Etot épovpe:
(i) H mepipetpoc tov opboymviov petd v petaforn towv dtouctdoemv tov Oa yivel
I'=2(7,2+3,8)=2-11=22 pérpo, omdte n adénon g eivo
IT' —T1=22-20=2pétpakor n eni to1g ekatd avénon g eivat
H’;H =i = ﬂ, onradn 10%.
I1 20 100
(ii) To guPadd Tov opboywviov petd ™V avénon Tev dactdoemv Ba yivel Ba yivet
E'=7,2-3,8=27,36 te1p. uétpa, ondte 1 petaPorn (abEnon) tov sivar
E'—E=27,36—24=3,36 1e1p. pétpa Ko 1 £ni to1¢ ekatd avénomn tov givat
E'-E 3,36 14

0,14 =—, nhady) 14%.
E 24 100

IIpopinpa 3.

Atvetan 1cookeréc tpiyovo ABT pe AB = AT ko BAIr=30°". H pecokadetn g
nievpds AB téuver v mievpd AB o10 onueio A, v mhevpd Al oto onueio E ko
v Tpoéktaot g TAevpds BT oto onpeio Z. Na Bpeite ndéoec poipeg ivar ot yovieg
BZA xat TAZ .

Avon

ZMua 1
Eneon to tpiyovo ABIT givan cookeréc pe ioeg mievpés AB = Al Ba éxer T1g
180" ~BAI' _180°-30° _
2
Enedn to Z eivon onuelo tg pecoxdBetng g mhevpds AB Bo améyer ioeg
anootdoelg and Ta onueia A kot B, onladr| eivan ZA = ZB. Enopévoc 1o tpiymvo
ABZ givar 1cookeréc kot Ba €xel T1G yovieg anévavtt TV 6oV TAELPOV TOL {0EC,
Snhady BAZ = ABZ = ABI =75°. Tote 0o givar AZB =180°—2-75° =30".
H pecokdBetn ZA g mievpdg AB tov tprydvov AZB sivot Kot d1yoTtépog g yoviog

o0 AZB , omote Oa elvon BZA = % =15".

75°.

ATEVAVTL YOVIES TOVG 10€G, OMNANON ABT'=T'BA =

AwogpopeTikd, and 1o opfoyavio tpiywvo BZA pe BAZ =90°, €YOVLE:
BZA=90°"-B=90"-75 =15",
['a ) yovia Az Exovpe: ['AZ =BAZ-BAIl =75 30" =45".

2
www.pe03.gr



Hpopinpa 4

Na Bpeite Toug dradoyukotg Betikong aképatovg X —1, X, X +1mov elvan pukpdtepot tov
1000 kot Tétotor d@ote 0 X eivor moAlomAdoto tov 10, o X+1 givor moAlomAdolo Tov
11 kw0 x—1 etvon moAhamidcio Tov 3.

Avo

Hap:x]mpof)us otL ot aképaor X=10,X+1=11 eivon moAhamidola tov 10 ko 11,
avtiotorya. EmmAéov 0 9 givan moArhamhdoio Tov 3, ondte N tpéda 9,10,11 ivon pia
Adom tov TpofAnuatoc.

2 ouvvérEw TopaTNP® OTL EKH(IO,I 1) =110, omdte Yy vo PBpw tO EMOPEVO

Cevydpt Betikdv axépatmv mov Exovv v 101a wWdtta pe toug 10 ko 11 mpémetl va
npocécw kol otovg 6vo to 110 1 kdmowo moAramAdoio tov 110 péypt mov va
TPOKVYEL aKEPALOG peyarlvtepog 1 icog tov 1000. 'Etot £yovpe ta (evydpia:

120 230 340 450 560 670 780 890
121 231 341 451 561 671 781 891

Enopévmg apkel va eléyEovpe motor amd toug aptbuovg 119, 229, 339, 449, 559, 669,
779, a1 889 eivar moAdamAidoio tov 3. Térowor eivar ot apBpoi 339 kot 669, ondte
AapPavoope kot tig Aoelg 339,340,341 ko 669,670,671.

Hopatypnon. Metd v €bpeon g mpdtng Avon 9,10,11, Ba pmopovoaue va
TOpOTNPNCOLUE OTL Yo Vo TPOoKOYeL pio oviictoyn 7Tpudo Bo mpémer va
TPOGHECOVIE KOl GTOVG TPELS AKEPOLOVS VO TOAAATAAGIO TOV EKH(3,10,1 1) =330.

‘Etot gdkolo mpokdmTouy kot ot dAdeg dvo Avoelg tov mpoPfAanuatog 339,340,341
Kot 669,670,671.

I'" TYMNAXIOY
Mpopiqpa 1
Na Bpeite v Ty g mapdactoons . A = a—l+i+a"l i+L av a= 2 )
p NV TN TG Top ne - -3 33 TR 3 .
Avon
-4 4
, 2 3 81 , , 4 16
Exovope a=|-——=| =|-=| =— ,onote B elvan & =— ko
3 2 16 81
81 1
a-1 1 ,13 Il 16 1 163 1
=——+—+a — +—+——+—=
3 33 2278133381227
16
65
16 1 8 165 1 9 66 9 1 7
= t—+— —t—t—=——t+t—=24+—=—.
33 33 27 27 33 33 27 33 27 3 3
16
3

www.pe03.gr



Mpéprnpa 2°
Na Bpebei o tprynerog Betikdg axépotog affy =100 +10L + ¥, av diveton 611 T0 Ynoio
TOV deKAd®V TOV aplBuov dtanpeital pe Tov apOuod 4, eve yio To yneio Tov HovAd®V Kol TOV

EKATOVTAd®V 10YVEL OTL O = ? Kol y = % , OOV V' BETIKOG aKéEPLOg aptOpdG.
Adon
Ot duvatég Tég tov ynoeiov f tov dekddov givar: 0, 4, 8.
O oképatog Vv mpémel vo. givarl 0eTicdg Kot Kowvog dtonpétng tov 28 kot 42, ondte o1 SVVATEG
Tég Tov givat: 1, 2, 7, 14. Tote o1 amodektég TiéS Yo to ynoio o givau:
a=4yov=T7 a=2 nav=14.
Ot amodekTég TIHEG Yo To ynoio ¥ elvat:
y=6,yiuv=7, y=3, yuuv=14.
Enopévag épovpe: =4, y =6, yiaov=7 xor a=2, y =3, yia. v =14.

Apa ot duvatég Tég Tov aképatov affy sivor: 406, 446, 486, 203, 243, 283.

Hpopiqpa 3

Aivetanl woookerés tpiyovo ABIT pe AB = Al ko BAl=w'. H pecokdfetn g
nlevpds AB téuver v mievpd AB ot0 onueio A, v mhevpd Al oto onpeio E ko
v mpoéktact ¢ mTAevpdg BI' oto onueio Z. H kdOBe and to onueio B mpog v
nhevpd AT téuver v mhevpd AT oto onueio K, 1o evboypoppo tpiua AZ oto A ko
T0 gvBVuYpappo TuHa AZ oto onueio M. Av givan FAZ =36, va amodei&ete OTL

(@) =36, PB) AM=T2Z, (y) BA=AZ.

Avon

ZyMua 2
(o) Enedon| 1o 1piywvo ABI eivar icookehéc pe AB = AT Ba €xovpe:
B _ f _ 180" —w .

Enedn n AZ givan pesokaBetn g mievpdg AB, to tpiywvo ZAB eivotl 1cookelés Le
{oec mhevpég ZA = ZB, omote Ba £xovpe:

ZAB:ZEA©w+36°:]§c>a)+36°:mT_a)c>3a):108©a):36°.

(B) Enedn oto tpiyovo ABM 1 AK &ivar vyog kot diyyotopog Ba Exovpe
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ABK =90"-36" =54" = AMK .
Enopévag to tpiyovo ABM egival icookerés pe AM = AB. And vndBeon eivar AB =
AT'. Emiong anod 1o 1cookerég tpiywvo ZAB €yovpe
AZB=180°-2B=180"-2-72" =36" =T'AZ.
Emopévog kot to tpiywvo I'AZ sivar icookerés pe AI' =TZ. Apa €yovpe:
AM=AB=Al'=TZ.
(Y) A6 to opBoydvio tpiyovo BAZ €yovpe: AZB=AZB=90"-B=90"-72"=18",

evo amod to opfoymvio tpiywvo I'KB éyovpe: ABZ =KBI'=90"-T"=90"-72° =18".
Apa &yovpe: AZB=ABZ=18 = ABZ 1600KeEAEG Tpiymvo pue BA = AZ.

Mpopinpa 4

Av ot X,Y,Z,w,meivor Betikol oképatol, SaPOpPeTIKOl ovd Vo peta&h TOLG,
pkpdtepol M ioot tov 5, 10t va Ppeite v gAdylotn kot T UEYIGTN TN TNG
napaotaong A=(x+y)-z" -w.

Avo

An:(')?:n ouvOnKm, ot X, Y,Z,W,m &ivor ot apiBuoi 1,2,3,4,5 pe dtoupopetikn icwg cepd.
Mo ™m péyrom i, Ba mpéner o apOUdS oL aopovpe va givar 0 gAdyIoTOC,
onradn W=1. Tovg apBuovg 4 kot 5 TPEmeL Vo TOVS XPTCLOTOMGOVE GTT dVVOUN
z". Tapatmpodue 61t 4° >5*, omdte yo ™ péyom Ty z=4,m=5. Ondie
amopével va €xovpe X+Y=2+3=5. Zouvendg 1 pEylotn T NG TapAoTOoNg Eival
5.4 -1=5-1024-1=5119.

Mo v gddyom Ty, o wpénet o apBuds mov apalpodue va givar 0 UEyleTog,
dMiadn W=35 kot 1 dovaun z™ va givar n eldyrotn, onote z =1. H pukpdtepn tun
AP Y100 T0 X+ Y sfvonr X+Y=2+3=35 1 ehéyotn Tipn eivon 5-1° =5=0.

A" AYKEIOY

Mpofiqpa 1
Na Moete y avicoon: 2X+(X+1)(x—1)<x* +x—2+41, énov e R.

211 GLVEXELN VoL AVGETE TNV OvVIGmON
2x-1 3 _x-1
4 8 4
KO VO, TPOGOLOPIGETE TIC TYES TNG TOPAUETPOL A Yl TIG OTOlEG VILAPYOVY TIUES TOV
X Y1 TIG 0T0ieg 01 dVO AVICMGELS GLVOANBEHOLV.

Avon. Eyovpue:
2X+(X+1)(Xx=1) <X +Xx-2+1

S2AX+ X 1< X+ X2+ 1 & X< A1,
[Ma ) devtepn avicwon Exovpe

Xl 3 Xl A 2 352X 22X >3 x>,
4 8 4 2
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. . , . 3 . ,
Emopévac ot 600 avicmoelg cuvainbevovy yia > <X<A-1,, epdoov oydet:

l—1>§<:>/1>§.
2 2

Mpofinpa 2
X+y-1=6(x-3)(y+2)
Na Avbet 10 cvoTpa 34 1
X=3 y+2
Avon
O nepropiopot givor X # 3,y # —2. Oétovpe =a Kot =b , ondte
X=3 y+2

1 1
X+y—-1=(X=3)+(y+2)=—+—..
y=1=(x=3)+(y+2)=—+
Emopévac, pe mepropiopnd a,b # 010 chotua maipvel tn popon:

l+l:£ a+b=6 a=6-b a=6-b a=>5
a b oab S 11T 36ty —4b=11"17b=7 [T \b=1[
3a-4b=11 AT (6=b)=4b= B -

omoTE X = %, y =—1, mov TANPOvV TOVG TEPLOPIGLOVC.

Mpopinpa 3
Noa Bpebodv o1 axépatot X,y mov givan Avcelg g e&lomong

X+y+XxX +y’ =p,
O6mov P Tp®dTOG BETIKOS KEPAILOG.

Avon
H 8edopévn e&iowon ypagetar: X+X>+y+Yy’ = p< x(x+1)+y(y+1)=p (1)
Opwg ot appoi x(x+1), y(y+1)og ywvopevo Swadoyikdv oképaimv givar Kot ot
0vo aptiol, omdTe KoL TO0 ABpotoua Tovg Ba eivan dptioc. Emopévmg mpénet p=2,
a@oh 0 HOVOdIKOG TP®TOG oL givor dptiog eivon to 2. Emedn  ov aképaiot
x(x+1), y(y+1) given aprior pn apvyrikoi, £xovpe:

0

1)=2 1
x(x+1)+y(y+1)=2<:>{x(x+ ) }(21) ﬁ{x(“ )
X(x+1)=2x=11x=-"2ku y(y+1)=0=y=01 y=-1.

y(y+1)=0 y(y+1)
"Exovpue

Emopévag 1o svompa (2,) éxet 1ig Moes:
(%y)=(1,0) 1 (1,=1) 1 (=2,0) 0 (-2,-1)
Opoimg, yw 1o chotpa (Z, ) Bpickovpe Tig Aooelg:
(x.y)=(0,1) 4 (-L1) 9 (0,-2) 7 (-1,-2).
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Mpopinpa 4
Atveton 1oookelés tpiyovo ABIT pe AB = Al kot A=30°."Ecto A,Z 10 HEGO TOV

AB kot AI' avtictoya. Koataokevdlovpe (e€mtepikd TOL TPLy®VOVL) 1GOTAELPO
tpiyovo BAE «at tetpdymvo AZHO . H pecokdbetn tov BA, téuver v Al ot0
onueio T. Na amodeitete Ot

(o) o tpiyovo AET eivon icdmievpo,

(B) o tptyova ATB ko A®T eivon ioa.

Avon
ZyMpa 3
(o) To tpiymvo AAE eivan 1oookeréc (AA =AE =X) pe AI =120°. Apa
A, =E, =30°.
H ET eivon pecoxkdaBetn g BA, dpa (amd to 1c6mhevpo tpiyovo BAE ) éyovpe:
-~ BEA
E, = — - 30°.

Y10 tpiyovo AET éyovpe, EAT = Al +A=60° kou AET= El + ]:Zz =60°, ondte 10
Tpiymvo ivan 16omAgvPO.
(B) Zto womhevpo tpiywvo n AB eivar kdBet (dpa ko pecokdBetn) g ET. Apa
AE=AT=BT=X 1.
Ta 1oookel tpiyova AA® kot AAT eivar ioa peta&d toug 01011,
AA=AO = AT =X ko1 AA® = AAT =120°.
Apa Exovpe
AO® = AT (2).
[oyvovv o1 mapaKdT® 1GOTNTEG YOVIOV:
OAT =180° —A, ~BAT =180° —30° —60° =90° .
ATB=T,+BTA=30"+60° =90°.
‘Exovope omradn ott ta tpiyova ATB kot AOT esivor opBoydvia pe dvo kdbeteg
nmhevpés loeg (oyéoetg (1) wan (2)).
Hopatypnon. EmmAéov, oto onueio Z téuvovior ot d1(0TOUOL TOV YOVIDOV TOV
Tpryddvov AOT, Onhadn 1o onueio Z eivon £kkevrpo Tov Tpryddvov AGT .
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B" AYKEIOY
Hpopiqpa 1
AV Y10 TOVG Tporypatikove apBpodc X,y oyvet 0Tt X° +2y° =4 | va omodeifete 6T

T ¢ Tapdotoong A = \/ x> +5x> +2y° +\/ x* +32y* eivon otabep, aveaptnm
OV X, Y.
Avon
‘Eyovpe 6Tt X* +5x> +2y” =X +5x> +4—x" =x* +4x> +4 = (x> +2)°, onodte
\/x“ +5X7+2y° =X +2.
Emmiéov x* +32y° =(4-2y*) +32y> =16 +16y* +4y* =4(y* +2), onore

JXPE32y =2(y* +2).

Tovendg A =X +2+2(Y* +2)=X"+2y* +6=4+6=10.

Mpofinpa 2
Atvetar opBoymvio moaparlinioypappo ABTA kot onueio K o010 gomtepkd tov.
Oewpovpe o péso M, N tov AK,BK avtictorya kot £€otm 0Tt ot vbeieg I'N,AM

téuvovtor oto onpeio P. Na amodeiete 011 1 gvbeio PK givor kabetn oy gvbeia
IA.

Avon

Zynuo 4
Y10 tpilyovo AKB 10 tuiqua MN ocuvdéel ta péca TV TAELPOV TOL, APa

MN // ABxo MN:%. Oupwg 10 ABI'A  elvar opbBoydvio mapoarAAnAdypoppo

I'A
ondéte AB=TA, enopévog MN = - ko emmAéov AB//T'A omdte ko MN//TA.

Ao v terevtoia TaporinAia Enetan 0Tt T tpiywva PMN,PAD elvar 6powa pe Adyo
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. A . . PA . . .
OHO1OTNTOG MN =2, omote Oa glvar ko M =2 omote 10 M ¢givan 10 pécov tov

PA. Apa ot0 terpdmievpo PAAK ot dlaydvior Otyotopovvior, omote  givat
nmaporAnroypaupo. Eropévac, PK// AA, onote, apod AA L TA, éreton 6T 1 evbeia
PK &ivon kdBet oty gvbeia TA .

Ipopiqpa 3
Atveton 6tL 0 apBudg a sivor Betikdg aképotog.
2

(o) Na dwtdéete og avcovoa celpd Toug aptOpodc 57&, a%, a
(B) Na Bpeite to vrocHvoro A TV TPOYUATIKOV aplOUdY 6TO 0Toio GuVaANBgvOVY
Ol TPELG AVICACELS:

3x2—a —gs 2x3+a’ 2(3x—a)+x>2(x+1)-a, a-x<2(x-a)
KaBmG Kat o TAN00G TOV AKEPAUI®V TIUMV TOL X TOL TEPLEYOVTOL GTO GUVOLO A.

Avon
5a 3a 5a
(o) Apov a >0, égovpue: 5 a= > >0 < > > a. Emiong, éyovpe
a+2 1 , , . .
a> &SSar>a+l2eda>2<a> > mov oyveL ooy o a eivor Oetikdg
2
aKeépoog Apa a > i .
. . . a+2 5a
Emopévag £xovpe ™ ddtaln: ——<a< 5
(B) Avvoupue kaBepio amo tic dedopéves avicmaoels. Exovpe:
3x—a_§<2x+a 5a

< SIx-3a-3x<4x+2a=2x<5ae X< —.
2 2 3 2

o 2(3x—a)+x>2(x+1)—a©6x—2a+x>2x+2—a<:>5x>a+2<:>x>a?+2.

) a—xsz(x—a)<:>a—x£2x—2a©3as3xcx2a.

s a+2 5a . : .
Emedn woyvet 6T <a< R 70 VTocOVoAo Tov R 610 0moio GuvainBevouvy ot

S5a . S5a .
TPELS AVIOCDGELS Etvat: A:{XeRzaS XS;, an+}:{a,?}, aez,..

Mo mv gbpeon TV akEPOI®V TILOV TOL X TOL TEPEXOVTOL GTO cLVOAO A Oa
TPOGOIOPIGOVUE TOV EAAYIGTO KO LEYLOTO OKEPALO TOL GLVOLOL A. Av avtol glvar M
Kot M, avticTtorya, TOte 0 appog TOV OKEPOI®V TOV TEPLEYOVTAL GTO GUVOAO A givat:

(M —m)+1. Awakpivovpe Tig TEPUITOGELG:

e a=2k,keN'.Tote A=[2k,5k], omote mepiéyer 3k +1= 37a+1 OKEPOLLOVC.

e a=2k+1L,keN. Tote A:[2k+1,5k+ﬂ:[2k+1,5k+2+%} omnote

3@- +2= L +% OKEPOLOVG,.

nepiéyel 3k +1+1= 5
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Mpopinpa 4
Noa Avbel o svom e £ 6T0 GHVOLO TOV UN-0PVNTIKOV TPOYUATIKOV AplOUdV:

oadb—-c=a
> bi/_—a:b
ci/a—b:c

Avo

Av Ki(lﬁmowg and Toug a,b,c etvon icog pe 0, tote and 115 e€omaoelg Pyaivel OTL Kot ot
GArot dbo mpéner va givan ioot pe0, omdte a=b=c=0 givon pio Aon. Yrobétovue
TOpa 0Tt @,b,¢ >0 wat ywpig PAGPN g yevikdtTag 6Tl 0 Cetvor peyaAdtepog 1 160G
tov a,b. Tote amd Vv mpdTN oYéon EYovue oi/b=a+c>2a , omote b >2,
dnradn b>8(1).

Omote Oa givar € > 8 (apod givon peyoldvtepog 1 icog tov b). Ondte amd t devtepn
oyéomn maipvovpe b = bic-a>2b-a, ondte a=b xar amd v (1) égovpue a>8. H
tedevtaio tdpo diver c=ci/a—b>2c-b, omdte b>c.

Emouévmg, tehikd éyoopue b>c>a>b, nhady a=b=c. Aviukodiotdviog oty
TPAOTN EYOVUE ai/a =2axm apov a>0, éovue 611 a=8, ondte a=b=c=8 civar
Abdon.

Telkd o1 600 Avoelg eivan (a,b,c) € {(0,0,0),(8,8,8)} .

I'" AYKEIOY

Hpopiqpa 1
>10 Kapteosuavd cvomua cvuvtetaypéveov OXy Bewpovpe tig vepPolés pe eElomaoglg

y=l Kot y:—l. Mio evfela & tépvel tov KAGOO NG LIEPPOANg y=l OV
X X X

1 1
Bpioketal 610 TPOTO TETOAPTNUOPLO TV AEOV®OV oTAL GNUEi A(a, —j, B( L, —],
a

B
, . . 1 , 1 1
KoL TOLG 0VO KAAOOLS TG VtepPoing Y =—— ota onueia ' y,—— | ko A 5,—5
X Y

pe ¥y <0< f<a<o.Naomnodeilete Ot
() a+pB=y+0
(ii) Ta Tpiyova OAT kot OBA €yovv ica epfadd.

Avon
H evbeia &,, mov mepvdet omd ta onpeio A ko B €xet e&icwon:
1.1
y—l: f_a (x—a)<:>y=—ix+l+l.
a - aff a f

H evbeia &, mov mepvdet omd ta onpeio I kot A €yet e€iowon:

10
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Zynuo 5

(ii) Ta péoa v guBOYpappov TuMpatov AB kot I'A éovv tetunuéveg

Kot

a+p
2

y+0

o1 omoieg AMym ¢ (1) Tavtilovton, omote T Tunpata AB kot I'A €yovv kowvo

néco, éotm M. Tote, dedopévng g ddTaéng TV onueiov v oty gubeia & mov

TPOKOTTEL Ao TI cuvOnKee ¥ <0< f<a < I, 1oyveL OTL:
Al'=AM+MI'=BM +MA =BA,

omote ta tpiyova OAL kot OBA €xovv ioec fAoelg 6TIC 0moOieg avTioTOL 0V 160 Hym

aro v kopven O, ondte £yovv Kot ica epPadd.

Ipofinpa 2
Noa Abcete 6Tovg TparyHaTIKOVS aplfuovg v e€liocwon

V3X2 =3X+4 +UX2 +3 =2X2 =3x+5+2x +2..

Avon
Av Bécovpe
A(X)=3x*=3x+4, B(x)=x>+3,T(X)=2%" =3x+5,A(X)=2x* +2,

TOPOTNPOVUE OTL OAOL TO TOPATAVED TPUDVVUO EYOLV OpVNTIKY Stokpivovsa, omdte
&yovv Betikn Tun, ywo ke X € R. Emmdéov, mapatnpodpe 6Tt o1 T0c0TNTEG HEGQ
ota prikd tv 000 pedmv g e€icmong £xovv 6tabepd Abpotoua, dNAadn woyvet Ot

A(X)+B(x)=T(x)+A(x) = A(X)-A(X)=T(x)-B(x)=P(x) = x> =3x+2.
Téte 1 dedopévn e&icmon elvar iloodvvaun pe v e&icmon
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SX =3X+2=0 X +3-2x"-2=0 ,
SXx=1x=29X =1 x=1(0um)y Xx=21 X=-1.

Mpofiqpa 3
Na tpocdiopicete TOVG UN 0PYNTIKOVG OKEPAIOVG X, Y TTOV KAVOTOWOLV IV e&icmon

X+ Yy —X—y=pqg, 6mov p,q TpdTOL aPOpOL.

Avon
Ipapovpe x° —x = x(x2 —1) =(x-1)x(x+1), 10 omoio eivar ywopevo TPLOV
0oy IK®V aKEPUI®V, EMOUEVMG dtopeitar Kot amd o 2 kot omd 1o 3. Emopévaoc o 6
dwupel o (X—1)X(X+1).
Oupow 0 6dwpei o (Y—1)y(y+1), ondte to apiotepd pérog doupeitat amd 6. Apa
0 6 dwupei to pqg, kot apod P, mpdTol optdpoi, Oo mpémer pg=6.
Enopévog n egicoon yiveton (X—DX(X+1)+(y—-Dy(y+1)=6. Av t0pa X,y >2,
10t (X—DX(X+D)+(y-1D)y(y+1)=26+6=12, ondte Kamoog &ivar pKpOTEPOS TOV
2, ¢éotm 0 Y. Tote opwg (Y-1)y(y+1)=0, ondte (X—1DX(X+1)=6Ko apod X un
apVNTIKOG aKEpatog, Tpémel X =2 . Emouévmg ot Aboelg etvat:

(X, ¥) €{(2,0),(2,1),(0,2),(1,2); .

popinpa 4
Atvetoan oéuyovio tpiyovo ABC (ne AB < AC <BC) eyyeypappévo oe KOKAO
c(O,R) kot éotw D,E ta péca tov AB kar AC avtictowyo. Ectow 7 tuydv onpeio

T0v pikpod t0Eov BC  kau (C,), (C,) ot meptyeypoppévol KOKAOL TOV TPLYOVOV
BDT xar CET avtictorya. Ot xoxiot (C,) kot (C,) téuvovv v BC ota onueia L
kot K . Na anodei&ete 6t to tetpamievpo DELK givar mapaAinAdypapipio.

Avon
. . , , . BC |
H DE ovuvdéel to péoa tov mhevpdv tov tpryd@vov, dpa DE// =7, apo to

tetpamievpo DELK , givon tpamélio. Enopévac, yia vo eivar to tetpdmievpo DELK

BC
napoAAnAdypoupo, apkel Aowmdv va amodeitovpe 61t DE = KL = -

"Eoto 6t 0 kokhog (C, ), tépver to tuipa DE oto onueio S. Oo amodeifovpe 6t
Kol 0 KOKAOG (Cz) nepviel omd To onueio S. Apkel va amodeifovpe 611 TO
tetpdmievpo CEST sivon eyypéyipo.
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AT 10 eyyeypappévo tetpémievpo ABTC | éxovpe: A+ T, +T,=180° (1).

AT6 10 eyyeypappévo tetpamievpo SLTB, éyovps: T, =L, ().

AT6 10 eyyeypoppévo tetpamievpo DSLB, éxovpe: [ =B (3).

Ano 1g oxéoegc (1),(2),(3) éxovpe: j\; = é Kol EMEON Z:jl = é (amd Vv
napadniic DE // BC), ovumepaivovps ot j; = El KOl KOT6 GUVETEW. TO
tetpamievpo CEST eivon  eyypbypo (n eEmtepuct] yovia El glvonl ion pe v
OTEVOVTL ECOTEPIKT j; ). Emopévag €xovpe amodei&el 0TL To 0€0TEPO GNuEio TopNG
1@V kokhov (C, ) ko (C, ) Bpickeror mave oty gvlsio DE .

Mapotnpodpe tmpa 61t 0. Tetpdmievpa. DSLB  war SECK  givon eyyeypappéva
tpomélia (Gpa 1ookeAn Tpamélia), ondte Ba 1GYVOVY 01 1IGOTNTEG TUNUATOV
AB AC
SL:DB:7, SK:EC:T 5

ond TG onoieg oe ovvdvaoud pe Tig womeg yoviwv L =B ka K, =C,
1

ovumepaivoope 6t Ta Tpiyova ABC war SLK givon 6pota (ne Adyo opotdtntac >’

BC

Tehcd mpoxvnter 6t DE = KL =——.
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