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I'" Taén Avketov

1.’Eocto cvvaptnon f:R - R pe v o0t
f(f(x+y))=x—T1(y) yiokdbe x,y e R. No anodciéete
ottm h:R — R pe h(x)= f(x)+ f(-x) elvon otabepn.

2. Na Bpeite T1c axépateg Aaoelg ¢ eEiomonc

M —x-3*-4x-1=0,
T
3.’Ecto ot puryaducoi apdupol Z;,2Z, kot 6 € (Ozj :

Noa anodei&ete Ot

‘21‘2 ‘Zz‘

> +
ovv’d nu’l

4. Aivetal euboypappo tuquo BIN kot ta onueio K, A, M

TPOG TO 1010 uapog ™G 81)681(1@ BI'.

Av BKF BAF BMF T0TE VO amooEiEeTe OTL OVO

tovAdyotov and 1o ywoueva KB- KI', AB- A kot
MB- MI' gival avica.

>|z,[" +|z,[” +2Re(z, Z,)

KAAH EHITYXIA
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EIITPOIIH AIATQNIXMQN
68°° IIANEAAHNIOX MAGHTIKOX AIA'QONIEMOX
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YABBATO, 24 NOEMBPIOY 2007

I'" Taén Avkeiov

Hpopinpa 1

"Eoto 1cookehéc tpiyovo ABI pe AB = AT xou A =30". Zto onueia A ko T
Bewpovpe TIG €PAMTOUEVES TOV TEPLYEYPOUUEVOL KVUKAOL TOL Tpry®vov ABIT mov
Téuvovtal 6To A.

(o) Na amodei&ete 0t ta tpiyova ABI kot ATA givor dpota.

(B) Na vroloyicete 10 gpPaddv tov tetpamietpov ABI'A cuvaptioetl Tng mAevpdg

BI' = a tov tprydvov ABT.

Ipoépinpa 2
() No. mpocdopiotovy ot mapapetpord, 4 € R éro1 dote o apOuds 2 va givon
pila tov e£lodoemv:

Ax’ —(pu+4)x—2=0xa px* —4x-1-2=0,
(B) T tig Twég Tov 4, 1 mov Bprkate 6to epdTUa (01), va Adoete TV e&iowon
A —(u+4)x-2 17
ux’ —4x—1-2 T8

IpoPinpa 3
Av yu T Gvvaptnon S R—>R GYLEL:
F(f)=f))=f(f(X)=y, yiaxaoe X,y € R

to1E VO amodei&eTe 6TL M GLVAPTION f elvar mepir.
Mpopinpa 4

Mo xdBe Tpelg un undevikovg TPAYUATIKOVG OplOpovg a,b kot ¢, oL  €ival
SLopopeTIKOL HETOED TOVG ava dV0, Vo amodei&eTe OTL:

2 2 2
(a+bj +(b+cj +£c+aj S
a-b b-c c-a :

KAAH EHNITYXIA
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EIIITPOITH AIATQNIXMQN
69°° IIANEAAHNIOX MAOHTIKOX AIAI'QNIXMOX
YXTA MAGHMATIKA
“O GAAHY”

XABBATO, 1 NOEMBPIOY 2008

I' AYKEIOY
1. Av ot Beticoi axépatot a kot S éxovv 120 kowoig Betikog dtapéteg, va Tpocdlopicete
70 TANB0G TV KOW®V BETIKOV SL0pETOV TOV aptOpdv
A=4a+50 ko B=3a+4p4.
Movadeg 5

2. No mpocdiopicete To TAN00g kot To GOpoioua TV ApTimv BTIKOV aképaiwy mov Ppicko-
vou petacd tov opdudy A =n’—n+1 kot B=n*+n+1, 6mov n Oetikdg axéponog.
Movaddeg 5

3. Na mpocdiopicete Tig TPLAdEC aKEPALDOV (X, Y, Z) He X =Y 2> Z TOL 1KAVOTOl00V TNV
eklomon:
xy(x—y)+yz(y—z)+2x(z—x)=6.
[Moteg amd T1g TP1Adec aLTEG £Y0oVV AOPOIGLA TETPAYDOVAOV EALYLOTO;
Movddeg 5

4. Aiveron evfvypappo tunpo AB . Osmpolpe Toyov onpeio M ektdg tov AB Kot 1€T010
®ote 1 kGBeTn amd avtd Tpog Vv gvubeia AB va v Tépvel og ecTEPKO GNLELD TOV
evBuypappov tpunpatog AB. @épovpe evddypappa tufuoto Al ko BA tétown oote

Al' L AM xan AT'=2-AM , BA 1 MBkow BA=2-MB
Kot emmAéov ta onpeio M, I' kot A va. Bpickovtat 610 1510 NUEninedo o¢ Tpog TV v-
Beia AB. No amodeiEete 61t to pécov K tov gufuypappov tpunqpatog IA eivar 6tabepd
onueio, iadn eivar ave&dptnto amd tn B€om tov onpueiov M.
Movadeg 5

KAAH EIIITYXIA
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EIIITPOITH AIATQNIEMQN
70 IIANEAAHNIOX MAOHTIKOX ATATQNIXEMOX
YXTA MAOGHMATIKA
“O GAAHY”

XABBATO, 21 NOEMBPIOY 2009

I'" AYKEIOY

OEMA 1°.
No amodei&ete 6T dev vdpyovv Betikol aképatot X, Y mov vo emaindedovv v e&icwon

2x* +3x(x—2)+11x 10y = 2015

Movadeg 5
OEMA 2°
I'a ™ ovvépmon f iR = R 1oyvet ot
Fx=f(y)=f(y=f(x)=2F(F(x)-f(y)),
1 ke X, Y € R. Na amodeifetre 6t f(Xx— (X)) =0, yia xdbe X e R.
Movaodeg 5

OEMA 3°
Aivovtor tpelg Osticol axépotot apOpol pe OekadIK] OVOTOPAGTOCT) TNG  HOPPNG

@000---000 | 6mov @ eivon OeTCOC HOVOYNPLOG OKEPOLOG KAt HETAED TOV TPMOTOV KoL
%/—/
2v—yneia

tov teEdevtaiov yneiov tov apduod @ 00---00 ¢ , pesoraPoidv 2v 1o mA0og undevikd.

No amodeifete 0tU “f évag amd avtovg Ba dapeitor pe to 33 1| 10 dBpolcHa KATOlWY amd
avtovg Ba dtanpeitar pe to 337,
Movaddeg 5

OEMA 4°.
Atveton tpiyovo ABI, eyyeypappévo oe kokdo C(O,R) kot éot0 A}, B,, I’} ta péoa tov

mAgvupdv tov BIT, AT, AB avrtictoyya. O@swpodpe tovg kokiovg C, (A, g) , C,(B,, g) Ko

R
C,(I,, E) . Na anodei&ete 611 ot kOKhot C,,C,, C, mepvave and to 1610 onpeio (ot N') ko

ot Ta devTEpa KOvd onpeta Tovg etvar Ta péca A,,B,,I", tov OA,OB,OI" avtictoryo. Xt
ocuvéyetn vo omodeifete 0tLot A A, , BB, ,I')[', kot ON mepvave and to 1610 onpeio.
Movadeg 5

KAAH EINITYXIA
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EINITPOIIH ATATQNIEXMQN
71 MANEAAHNIOX MAGHTIKOZX AIATQNIEMOX
XTA MAOGHMATIKA
“O OAAHY”

YXABBATO, 30 OKTQBPIOY 2010

I'” Avkeiov

1. Na AbBel otovg Tpaypatikods aptBovg 1 e&icwon
(2x* +3x +1)3 —(X* +3x+ 2)3 =7(x —1)3.

2. Aivetar o&uyovio tpiyovo ABIT. To Dyog tov AA TEUVEL TOV TTEPTYEYPOUUEVO KOKAO TOV GTO
onueio Z kot o meptyeypappévog KokAog tov tprydvov BAZ téuvet v gvbeio AB oto onpeio
E. Avn evbeia EA téuver v evbeia AI' oto K kot m evbeion ZK tépver v gvubeia BI' 610
onueio A, va amodeiEete 6TL T0 onpeio A eivar 1o péso tov gvBvypappov Tuqpatog BA .

3. Zg tovupvovd tévig ovppetéyovry 2™, dmov M Betikdg aképatog, abAntéc ol omoiol Eyovv
BobporoynOei kot katatayel avaroyo pe v yevikodtepn enidoon tovg. To tovpvovd de&dyetan
og “ybpovg”. Xtov TpdTo “yOpo” 0 mpdTOg 0OANTHG aywviletal pe tov TEAEvTaio abAnTy, O
devtepog aywviletar pe tov mpotedevtaio Kot 1 dadikacio cuveyxileTol HEYPL VO Oy®VIGTOVV
6Aot ot afAntég. Ot vikntég Tov Tp@TOL “yVupov” KaTaTdccovtal VA Kol GUUUETEXOVV GTOV
devTepo “yupo” axolovbmvtag avaloyn dadikacia e avTh Tov TPOTOL “yOpov”. H dradikacio
ocvveyileton péypt va avaknpouytel o TpmTadintic. Xe Kabe viknti Tov TPAOTOL YVPOL divovTal
10 Babuoi, og kdbBe viknti TOoV devTEPOL YOHpOoL divovtal 20 Pabuoi, oe KAOe ViknT TOL TpitOL
yopov divovtar 30 Babuoi k.0.x.
o. Av o0 Betikog axépotog M givatl TOAAATAGG1O0 ToV 3, va amodeiete OTL TO GUVOMKO
TAN00G TOV aydVOV Elvat TOAATAAGLO TOV 7 .
B. Av o mpetabfintc cvykévipmoe cuvolkd 210 Babuovg, va Ppeite Tov aplfud tov
0aOANTOV OV GLUUETEL V.

4. Mo evBeia epanteton tov kokiov ¢ (0,,1) ko C,(0,,r,) ota dokekpuéva onueio A kot
B, avtictoiyme. Av 1o M eivan kowvd onpeio twv dvo kokhav ¢ (0,,1), C,(0,,r,) kot oydet

ot I, <r,, va amodeitete 0Tt MA < MB.

KaOe Oéua fabuoloysitar ue 5 povaoes KAAH EINITYXIA
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EIIITPOITH ATAT QNIXMQN
72° MANEAAHNIOX MAGHTIKOX AIATQNIZMOX
YXTA MAGHMATIKA
“O OAAHY”

19 Nogpppiov 2011
I'" AYKEIOY

Mpépinpa 1
Noa Abel otovg mpaypatikodg apBuovg n e&icwon

(x*+3x+2)" +(x2 +x-2) =16(x+2)".
pépinpa 2
Noa tpocdiopicete v Tiun ¢ mapapétpov o € R,, av 1o chomua
{a(x2+y2)+2x+y=/1, 2x—y=—ﬂ,} (T)
&xet Mon oto R, yuo k4O tiun g mopapétpov € R.

Mpépinpa 3
H oxolovBio a,,n=0,12,..civar tétol ®ote m axorovdio d, =a,—a,,, pe
n=12,.3,....etvar apOuntikr mpoodog pe dtapopd @ =a, —a, .
1. No mpocdiopicete, GuvapTICEL TOV 8y, @ Kol N TOV YEVIKO OpO &, KOl TO
Gbpowopa S, , =a, +a, +---+a,.
2. Av gtvan 8, =1 xar &, =7, va mpocdiopicete Tov gAdyioto OeTikd oképato N

Y10, Tov omoio cuvalnbevovy ot avichoelg: a, >10° kot S, <8-10°%.

Ipoépinpa 4

Aivetor o&uydvio okoinvo tpiyovo ABIT ne AB<AI'<BI, gyyeypoppévo og KOKAO

(¢) ko A toyov onueio g mevpdg BI' . H dyyotopog g yoviog B B , TELLVEL TOV

KOokho (C) oto onueio X, 1 dyotouo g yoviog AAB 10 onueio K ot

dLyoTOUO NG YOViag AAT o10 onueio M. H Sonrouog mg yoviog r, TEUVEL TOV

K0kAo (C) oto onueio T, ™ dyyotdpo g ywviog AAT o610 onueto A kot

d1y0TOUO TG YOVioGg AAB 610 onueio N. Na arodei&ete ot

a) Ta onueia A,I, A,M kot A,I,K,N, émov I 1o ékkevrpo tov tpry@vov ABT, givon
opokVKAKG G §00 drapopeTicodg KukAovg, £otm (C;) kot (C,), avticTorya.

B) Avn AA tovtiotel e 1o Dyog tov tprydvov ABIT mov avTioTtolyel 6T Kopuen
A, tote or kOKAOL (C,) Ko (C,) eivar ioot peta&d Toug.

Kabc Oéua fabuoioysitar ue 5 povades
Atgprelo, o1eywvicuov: 3 opeg Kaln emroyia!
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EINITPOITH AIAI'QNIZMQN
73 IIANEAAHNIOX MAOHTIKOX AIATONIEMOX
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“O GAAHY”
20 Oxtoppiov 2012
'’ AYKEIOY
Mpépinpa 1
Noa Moete oToug OeTikobs aképatovg tnv e&icmon
1 1 1 1 2011

+ + 4+t = .
1+2 1+2+3 1+2+3+4 1+2+3+4+---+x 2013

Hpopinpa 2

Av ol YpaQikég TMOPOCTACES TOV ovvaptnoswv | (X) =ax’+bx+c o
g (x) =cx+b, omov a,b,ceR, a=0, dopopetikoi peta&d tovg avd dbo, &xovv éva
povo Koo onueio, va Bpeite T cuvOnkn mov wydel peta&d TV mapauétpov a,b,c
KaBdS KoL To Koo onpeio TV S0 YPaPIKOV TOPAGTACEMV.

Hpopinpa 3
Noa mpocdiopicete Tovg Un UNOEVIKOLS TPAYLOTIKOVS aptBodg X, Y Kot Z o TOVg
omoilovg 1oyveL OTL
X 3 y 3 z
2012x+y 2012y+z 2012z+7
K0l TO ABPOICHA TV TETPAYOVAOV TV X, Y Kol Z 1covtal pe 147.

[pépinpa 4

Aivetar kbdkhog ¢(O, R), tuyovoa xopdn tov BC (6x1 didpetpog) kot Toydv onueio
M 1ov pikpod t6&ov BC. Ot xdkrot ¢ (B,BM), c,(C,CM) téuvouv 10 KOKAO
c(O,R) ota onueia K, N, avtictoya, kot ot koxiot ¢ (B,BM), c,(C,CM)
tépvovrol ota onueic A ko M . H mapdiiniog amd to onueio M mpog v BC
tépvel Toug kokhovg ¢ (B,BM), ¢,(C,CM) ota onueio T, S, avtictoyo. Na
amodeiete 6T o1 evbeieg AM, KT, NS mepvave amod to idto onueio.

KaOc Oéua fabuoioycitar ue 5 povaoes
Atdprera, o1aywvicuov: 3 dpes Kaln emroyio!

www.pe03.gr ¢ Ofuata rtaveAAnviou padntikol Slaywviopou ota padnuotikd "O O@aAng" ¢ www.pe03.gr
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EHNITPOITH AIAT'QNIZMOQN
74° IANEAAHNIOX MAOHTIKOZX AIATQONIZMOX
XTA MAOGHMATIKA
“O GAAHYE”
19 Oxktroppiov 2013

I'" AYKEIOY

pépinpa 1
Noa Avoete 6TOVG TPayLOTIKOVS 0ptBpovg v e&icmon

2x? —5x—2xy/x? =5x =1.

Mpépinpa 2

Av a, oxépatot kot 0 apdpdc A =a’ +2f sivar T6Ael0 TETPAY®OVO aKeEPOiov, Vo
amodsifete 6011 0 opOudéc B=a’+F 1covtan pe 10 GOpotopa §00 TEAEIOV
TETPUYDOVOV 0KEPALOY aplOUdV.

Ipopinpa 3
Bpeite yio moleg Tyég ¢ Tpory ATk mapopétpov a m e&icmon
4x* +(8+4a)x* +(a’ +8a+4)x’ +(a’ +8)x+a’ =0

&xetl OAeg T1¢ pileg T™NE TPOYUATIKOVG 0plOpovC.

Mpépinpoa 4
Atvetar o&vydvio tpiyovo ABIT (ue AB < A< BIT) egyyeypoppévo o€ KOKAO
C(O,R) (ue xévtpo O ko axtiva R) ko gvbeio (&) mov mepvdet amd v Kopven

A ko givon TopdAAnin ot mhevpd Bl . O kdxhog Cg(B,AB) (ue kévipo B kot
axtivo, AB), téuver v (&) oto onueio K kot tov kokko C(O,R) oto onueio A.
O xokhog C,(7I7,AI") (ne kévtpo I” xar aktiva A7), tépuver v (&) oto onpeio
N xot tov kokho C(O,R) oto onueio M. Ot kokhot Cg(B,AB), C,-(7I",Al")
tépvovtat oto onueio 7 kot M (&) tépvertov C(O,R) oto onpeio 2.

(o) Na amodei&ete 6t ta onueia 77,4, N, T givon cuvevdetokd.

(B) No anodeifete 011 o1 evbeieg 72, KT, NB mepvave amd 1o id610 onpeio.

Kabs Oéua fabuoioysitar ue 5 povades
Atdprera otaywvicuos: 3 dpes Koy emroyio!

www.pe03.gr ¢ Ofuata rtaveAAnviou padntikol Slaywviopou ota padnuotikd "O O@aAng" ¢ www.pe03.gr
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EIIITPOITH ATAT QNIZMQN
75 TANEAAHNIOX MAGHTIKOX AIATQNIEMOX
YTA MAOGHMATIKA
“O GAAHY”
1 Nogpppiov 2014

I'" AYKEIOY

Mpépinpa 1
Aivetor mn  mapaforr pe eflowon Y = x* — (3a - 5) X+186, e R. Na

TPOGIOPICETE TIC TILES TOV & Y10 TIG OToleg 1 mapa oA TEUVEL TOV AEova TV X G€
dV0o onpeio S1POPETIKA LETAED TOVG LE OKEPULEG GUVTETOYLEVES.

Mpépinpa 2

Na Abei atovg mpaypatikovg aptfpovg to cOGTNU
X'+ x°y*+y*=01
X+ Xy +y*=13

pépinpa 3

Atveton tptyovo ABIT (ue AB < AT < BT eyyeypappévo oe koxro C(O,R). H
dryotopog BA téuver tov meprysypaupévo kokho C(O,R), oto onusio Z . 'Ecto E
Toy6v onueio tov tuiuatog AN H gvbeio BE tépver tov woxho C(O,R) oto

onueio H. Ot evbeieg Al ko ZH téuvovtan oto onueio ® . Exniong, n evbeio ZE
téuverl tov kokho C(O,R) oto onueio K. No omodeifete 6t 1o tetplmlevpa

BAH®, BAEK ka1 AZOK eivar eyypayipa.

Ipoépinpa 4

Na Bpeite 6Aovg Tovg PLGKoHs apBovg N, mov £xovv axpPdc Técoepic BeTikobs drapéteg

dl < d2 < d3 <d 4 KO IKOVOTOLOVV TN GYECT:
d,+d,+d,+d, =640.

Kabs Oéua fabuoioysitar ue 5 povades
Atdprera otaywvicuos: 3 dpes Koy emroyio!
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pépinpa 1

10 Kapteoiavd cvotnua cuvtetaypévov OXy Bsmpodue Tig vepPorés e eEl6moelg

1 1 1
y=— xat y=——. Mia evbelo ¢ tépver tov kAGd0 G vrepPforng Y =— mov
X X X

Bpioketal ot0 TP®OTO TETAPTNUOPLO TOV 0EOVOV GTA oNUeia A(a, lj, B(ﬂ, %J,
a

K0l TOVG dVO KAGAOOVS TG VITEPPOANG Y = 1 oTo onueio F( 7, —lj KOl A[ﬁ , —%)
X I

pe y <0< f<a<d.Naanodeitete otl:
(i) a+f=y+0
(i) ta tpiyova OAT ka1 OBA £yovv ioa eppadd.

Hpopinpa 2
No Avoete 6TOVG TPy LOTIKOVS 0ptBpovg Vv e&icmon

V33X —3x+ 4+ +3 =/2X2 —3x+5+2x2 + 2.

Mpépinpa 3
Noa mpocdiopicete TOVG UN-0pyNTIKOVG aKEPAIOVS X, Y TOV KOVOTOLoUV TV e&icmaon

x*+ y3 —X—Y=p(q, 6mov p,q mTpdToL aptopoi.

Mpépinpoa 4
Alvetar oépymvio tpiyovo ABC (ue AB< AC <BC) gyyeypapuévo oe KOKAO
¢(O,R) ka1 éotw D,E ta péoa tov AB kar AC avtictorya. Eotw 7 tuydv onueio

ToV pkpov to&ov BC ko (C)), (C,) ot mepryeypappévol kokrot tov Tprydvev BDT
kot CET avtiotoryo. Ot xdkhot (C;) kar (C,) tépvovv v BC ota onueion L xon
K . Na anodei&ete 011 10 TeTpdmicvpo DELK givar mapolinAdypapipto.

KabOe Odua fabuoioysitar ue 5 povadeg Atdgpreta daywvicuov. 3 dpes
Kain emroyial
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