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IIpopinpa 1
Noa vroloyicete TV TN TG APOUNTIKNG TAPACTACONC:

A—[(_m)s + (_12)5 +1J-{(_16)3 + (_12)3 +2019].

(8 6 8 (-6
Avon
‘Exovpe
A:[(_m)s + (-12) +1j-[(_16)3 + (-12) +2019}
(-8 6 8 (-6
:M__—{:j +(_lej +1]£(_?16j +[__—162j +2019j
= (274 (=2) +1)-((-2) + 27 +2019)
=(2° -2 +1)-(-2’ +2°+2019) =1-2019 = 2019.
Mpofinpa 2

"Evag ta&didng éuetve o pia moOAn éva tpmpepo. Tnv tpmtn pépa E6deye to % TOV
ypnudtTov mov giye pali Tov. Tn dedtepn pépa £0deye TO i TOV YPNUATOV TOL TOV

elyav petver oto TéA0g ™G TPOTNG HEPOG Kot TNV Tpitn pépa EOGOeye TO % TV

YPNUATOV TTOL TOL glyav peivel 010 TEAOG NG dgvTEPNS UEPOS. AV GTO TEAOG NG
Tpitng népag tov eiyav petver 240 gvpo, va Ppeite moca ypriuota ixe pali Tov o
Ta&O1DTNG GTNV apyn TNG TPOTNG LEPOG.

Avon (1°° Tpémoc)
‘Eoctm 611 0 ta&duidtng elyxe padli tov v Ipd pépa X €vpo.



, , , , X , , X 2X , .
Tote v mpoT pépa E60eYE — €VP® KOl TOV EUEVOV X —E = ? evpd. T devtepn

uépa E6deye 2x 1 _X EVPO KO TOL EUEVOV 2x_X = 3X _X gupw. Tnv tpitn pépa
3 4 6 3 6 6 2
EOoeye x1 _X VPO KOl TOV EUEVOV X_X_ i = 2X EVPO.
25 10 2 10 10 5
Enopévmg éxovpe v e&icmon:
%:240<:>%:@<:>2x:1200<:> x=%<:> X =600 gvpd.

2% Tpémog (yopis icwon)

Tnv mpaotn pépa Tov pEvouv ta :_

3 =2 HEPOLG TMV XPMULATOV TOV.

3

IR Wk

Tr devtepn pépa Eodevet To % : g = = HEPOLG TMV XPNUATOV TOV KoL TOV UEVEL TO
2 1_3 1, .
375 g = 5 MEPOVG TV XpNuATEV.

6

. . , 11_1 . .
Tnv tpit pépa Eodedet to 75 = 1o MEPOLG TV YPNUATOY TOV KOIL TOV HEVOLY Tal

%— % = 14—0 = E pépoug tov ypnudtov mov givor 240€. Apa 1o g glvon 240:2 =

120€, ka1 emopévag ta ypnpata mov eixe nTav 120 -5 = 600€.
3% tpémog

Eneon v tpit pépa E6deye to % TOV YPNUATOV TOL Tov glyav PEIVEL 0TO TEAOG

™G 0e0TEPNG UEPOC, TOV OATEUEVOV TO. % TOV YPNUATOV TOL TOL glyav pEivEL GTO
TEAOG NG 0evTEPN G LEPOG oL Mtav 240 gvpd. Emopévmg, pe avaymyr ot povada

Bpiokovpe 6t Tov glyav peivel 6To TEAOG TG 0eVTEPTG LEPOG 240-% =300 evpo.
Emedn v debtepn pépa E6O0eye to0 i TOV XPNUAT®V TOV TOV &0V Heivel amd v

TPMOTN UEPQ, TOV ATELUELVAV TO % TOV YPNUATOV TOL TOv glyav pelvel 6TO TEAOG NG
PTG pHéEpag mov Ntav 300 evpd. Eropévac, pe avaymyn otn povada Bpickovpe 6ti

Tov glyav petvel oo Téhog g TpdTNS HEpag 300 % =400 gvpo.
Ereidn v npom pépa E6oeye 0 % TOV XpNUATOV 1oL £lYe pHoll TOV, TOL omEUEVOY

2 . ] , , , .
Ta 3 TV ypnudtov mov tov &ixe poli tov mov Mrav 400 gvpd. Emouévac, pe
avaywyn otn povdda PBpiokovpe 0tt elxe pali tov oto Eekivnuo g TPOTNG UEPOS

400 % =600 gvpo.



Ipopiqpa 3
Aiveton koxhog pe dduetpo AB, kévipo O kou ot gvbeieg
£,&, mov givon kaBeteg ot dkpa A xar Bng dapérpov n

AB. Zmv gvbeio &, maipvovpe gvBoypappo tuqpa BIN ico

LE T SIAUETPO TOL KUKAOL Kol GTI GLUVEYELD GYESIALOVE TNV A 5
gvubeia 77 vo SiépyeTan amd To KEVIPO TOL KOKAOVL Kot Vo etvart )
TopIANAN Tpog o evbvypaupo tunpo Al H evbeio 7 ></
tépvel 1o evBuypappo tupe BTN oto onueio A .

(@) No amodeifete 0t1 o1 evbeieg &, &, elvor mopdAinleg kot €

va voloyicete TG yovieg tov tprydvov ABIT kot OBA.
(B) No amodeiete 0t 10 A givan pécov Tov gvbuypapLLOV
tunuatog BI.
(y) Na eetdoete to €idog tov tetpdmievpov AOAIL .

Avo

(o) (;lt evleieg ¢, ¢, elvan petadd tovg mapdAinies, a@ol eivar kdbeteg oToL Akpa A
kot B g dwapétpov AB. To tpiywvo ABI eival opBoymdvio Kot 160GKEAEG QPO
ABI'=90° , AB=BT, emopévog ot yovieg g Baong tov AT givor 45°n kabepio.
S10 1piyovo OAB, éyovpe ABO =90°, AOB =45°, wc evidc exToc Kot emi ToL auTd,
népm pe v FAO =45 xon OAB=45°, ®G eVTOG EKTOC KOl EMTL TOL VTA PEPT UE TNV
ATB=45",

(B) A6 10 TponyovuEVo epdTNHO TPOKVTTEL OTL TO TPiywvo OBA gival 1600KkeAEG Kot
a6 v vndéBeon BI' = AB €yovpe:
aB=oB=22_BL.
2 2

Enopévmg to A givon pécov tov gvbuypappov tunpotog BT,

(y) To tetpdmievpo AOAIL eivar tpamélio apov ot mievpég tov AO,T'A tépvovtat
oto onueio B kol ov mhevpég tov AI,OA etvon petald tovg mapdiinies. Emiong

AB BTl
1oYVEL AO:T:T:FA. Emopévog, to tetpamievpo AOATD givol 1600KeENEG

Tpamélio.

popinpa 4

Xpnowomotmvtog pio povo eopd kabévoy amd toug axépatovg and to 1 uéypt Ko to
26 ypdoovpe 13 khdopata. [To6ca to moAD amd avtd to KAAGHoTo propel va givor ioa
pe axképoto aplopo;

Avon

Mo va 1oovtot évo KAAGHO [LE OKEPALO TTPEMEL O TOPOVOUACTNG TOL Vo dtopel Tov
aplBunt) tov. AmO TOoLG 26 SeSOUEVOLG AKEPOULOVS TPAOTOL, ONAADN OVTOL TOL
dtopoHivtal Hovo Pe Tov €anTd TOLG Ko T povada, stvar ot 2, 3, 5, 7, 11, 13, 17, 19,
23. Ot 6 pkpdtepot amd avtovg, 2, 3, 5, 7, 11, 13, pmopovv va tomobetnBodv wg
TOPOVOLOOTEG HE aplOunT] TOAALATAGGIO TOVG, MOTE TO KAACUA Vo 1000TOL e
aKépato. Ao Tovg VToLomovg, SnAadn to 17, 19, 23 o évag pumopel va dnpovpynoet



KAMdopo pe mapovopaot to 1, dniadn ico pe aképato, E6Tm T0 ? =23. Mg toug 17

kot 19 Ba yphyovue vmoyxpewtikd éva KAAGHo mov dev givar axképatog, ondte o
HEYOADTEPOG SUVATOG OPBUOS KAACUATOV TOL UTOPOVUE VO YPAWYOLUE 100 HE
aKepaovg tvon 12.
Oa efetdoovpe Topa, av givor dSuvatov va ypaeovv akpiac 12 tétola KAAGuOTO.
Av106 pmopel va yiver og €€NG:
262523222120 18 15 E(1)1toxp:»:(mu<1‘| EMIAOYN TAPOVOLAGTAOV)
13’57 1711777109737 2

(vmapyel dSuvaTOTNTO AAAOYNG TOV TOPOVOLUSTMV).

I'" TYMNAZXIOY

Hpopiqpa 1
No vroAoyicete TV T TG 0POUNTIKNG TOPAGTACTG:

([ (1e) (10" ([ 1)"
A{[ 7 +(_2) J( 2019) 20}-( o —[—;j +100]_
Avon

"Exovpe 011

((—33>1<(—_1;)>jj.(_2019) [< o UJ

([[ sz o ﬂ-(—zow) 20} ([ ;"j —(—5)1°+100]
{

((=8)"+(+8)")-(-2019)" +20}-{(=5)" ~(-5)" +100)

(-8 +8"): 2019) +20)-(0+100) =(0-(~2019)" +20)-(+100) = 20100 = 2000.

Mpofinpa 2

e évo TAeonTikd moryviolr o [dpyog mpv v TEMKT GAon TOL Toryvidoh €xel
kepdioel 600 gvpd. v teAkn edon mpénel va anaviioel o€ 12 gpotoeic. [a kdbe
ocwot) andvinon Kepdilel 80 gvpd, evd yia kdbe AavBaouévn amavrnon ydver 40
EVPO.

Av o Twpyog képodioe teAkd 1320 gvpm, va Bpeite o€ TOCEG EPMTNGELS AMAVTINGE
cMOTA.

Avon
‘Eocto 611 0 ['dpyog andvinoe cwotd oe X gpmtoels. Tote dev andvince cmoTd 6€
12 - X gpwtoelg, omote 10 TEMKO KEPAOG TOL, £otw K, Oa giva:

K=600+80X—40(12—X)<:>K=600+80X—480+40X<:>K:120+120X.

Enopévmg, yio mv gvpeon tov X mpénet va AMvsovpe v e&icoon:
120+120x =1320 < 120x =1320-120 < 120X =1200 < x =10.



popiqpa 3

(o) Na mpoodiopicete T0 pHeYOADTEPO KO TO HUKPOTEPO OO TO KAAGLLOTOL:
2020 2021 2022 3020 3021 3022
2019720207 2021301973020 3021

YOPIC Vo TO LETATPEYETE € OEKAOIKO aptOud.

(B) Na mpocodlopiceTe T0 HEYAADTEPO KO TO UIKPATEPO OO TOL KAAGLOTOL:
4020 4021 4022 5020 5021 5022
4021°4022° 4023750217 50225023 °

YOPIC Vo TO LETATPEYETE GE OEKAOKO aptOuo.

No 01TIoAOYGETE TNV ATAVTNON GOG Kot 6T 000 EPOTNLOTA.

Avon.
(o) To kowd yoapaxtnploTikd TV £51 KAAGHATOV gival TO OTL 0 apBuntig Toug givat
1

HeYAADTEPOG OO TOV TAPOVOUAGTH TOVG Katd 1. Ora eivon g poperg ——=1+—,
1% 1%

1 v+1 ,
, —— &youpe:
1%

omOTE GE GLYKPLON SVO TETOLMY KAUGUATMOV

prl V—+1<:>1+l>l+l<:>l>l<:>y<v.

U 1% 7] v o u v
Enopévog peyordtepo omd to dedopéva kAdopato gival to KAGouo mov €xel TO

HUIKPOTEPO TOPOVOLOOTI, ONANOT TO 02(9), Kol UKPOTEPO €ivarl awTtd oL £)EL TO

LEYOADTEPO TOPOVOUACTY, ONAAOT TO igi? .

2% Tpbémog
[Mopatnpodpe 61t Ta KAAGHOTO YPAPOVTL MG:

2020 - 1 ) 1
2019 2019 2019
2021 1 1

2020 -~ 2020 ~ 12020

3022 14 1 1 1

3021 3021 3021
. 1 1 1 . , . , ,
Onwg 7015 > 5050 > > 30 ¢ OMOTE HeYOADTEPO KAGGUO TO TP®TO, dNAOON TO

2020 Kol WKPOTEPO TO TEAEVTAIO, ONAOOT TO 3022
20197 O HIRPOTER > ONAOONTO 5001

(B) Mopoatpolpe OTL Ta OVTIGTPOPA TOV FEGOUEVOV KAOCUAT®V



4021 4022 4023 5021 5022 5023

4020 4021402275020 502175022
elval ¢ 10lag HopeNG HE OVTA TOV EPOTAUATOS (). ZOUPOVO UE TO EPAOTNUHA ()
coumepoivovpe OTL pHeyoAdTEPO KAAGHO €ival TO TPAOTO Kot HKPITEPO TO TEAEVLTALO.
Enopévac, yioo ta aviiotpopa toug t0 cupmépacpo givar 0t peyoldtepo glvat to
021

, KOl LIKPOTEPO TO TPDTO, ONAAON TO

televtaio, OnAadn To 5023
5022

020

Ipoépinpa 4

210 OumAavO oYU Ol YoVieg BAL,ABT,EAl’ kon ZET
elvar opBéc. Atvetar axoun ot AB=AI', BI'=BA,
AT=AE, ET'=EZ xon I'Z=4 cm.

10 onueio H tépvovran o eubeieg BA ko ZE.

(o) Na Bpeite 10 unkog g mhevpdg AB.

(B) No amodeilete 6t To onpeia A, I' ko Z Bpickovron
névo otV 101 vbeia.

(y) Na Bpeite to gpPaddv tov tetpanievpov BI'EH.

Avon
(@) Av AB=AI'=X, 1618 0nd 10 opBoydvio 1cockeArég tpiyovo ABI pe to
[TvBayopeto Bedpnuo Taipvoope OTL:
BI? = X’ +X* =2x* = Bl = x/2 = BA.
Amo 10 opBoymvio 1cookerég Tpiywvo I'BA pe 1o IMubaydpeto Bewdpnpo maipvoope
ot
2 2

A’ =(x2) +(x2) =4x’ = TA=2x=AE.
Amo 10 opBoydvio wookerég Tpiymvo 'AE pe to [Mubayodpeio Bewdpnuo maipvoope
ot

TE’ =(2x) +(2x)" =8x’ = [E=2v/2x=EZ.
Amo 10 opboydvio 1oookerég tpiyovo 'EZ pe to TTubBaydpeto Bedpnpo maipvoope
ot

2 2
Iz’ =(2v2x) +(242x) =16x* = TZ =4x,

onote ['Z =4x=4=x=1cm.
(B) Enedn ta tpiyova BAL',ABI',EAT" ka1 ZET &ivor opBoydvia icockeAn ot o&eieg

: oo 180° —90° 0 . .
YoVieg Toug eivor io€g e — - 45". Enopévmg, Egovue:
AI'Z = ATB+BIA+AlE+ElZ=4-45" =180°,

omote o onueia A, I' ko Z Bpiockovror méve otny 1010 evbeia.
(y) To rterphmievpo BI'EH €yer 1peig yovieg tov opBég, apod I'BA =90°,
BI'E=BI'A+TAE=45°+45" =90"kon TEH=180°—T'EZ=180°-90° =90". Emopéveg
Kot 1 T€TapTn Yovio Tov Ba eivatl opb1], omodTe aVTo givar opBoydvio kot Exet epPadod

E e, =B TE=42-242 =4 cm?.



A" AYKEIOY

Hpopiqpa 1
Ot apBpol a, f etvar Beticol Ko 110101 OCTE

10(a2+,82)=29a,8 Ko a+p=1.
, . . I 1 1
No vroloyicete Tnv Tiuf TV abpoicpdtov —+— kol — +— .
a a p

Avon
Am6 v tovtomra (a + B )2 =a’ + [ +2af ko1 TiC OYEEIS

10(a2+,82):2905ﬂ KoL a+pB=1.
moipvovpe Ot

10[(a+ By —2aﬂ} =298 = 10(ar + B) - 200 = 2903

a+f= 1 2 .72
—10(a+ f) =49af = af= O(Z;ﬂ) 107

af =10.

"Etot épovpe:
l+l:0€+/3:l Ko
a f af 10
1 1 1) 2 (7Y 2 49 2 29

2
REREN N SNEA SR B}
o B \a B) ap 10) 10 100 10 100

Awpopetikd, agob mpata fpovue 6Tt aff =10 pumopodue va TpoywpcovUE O¢ EENG:
Ao v e€lowon a+ B =7 €ovpe 0Tt f=T—a, OMOTE LE OVTIKATAGTACN TOV [
otV e&iowon aff =10 &govpue:

a(7—a) =10 7Ta-a’ =10 a’-Ta+10=0.

+
H televtaia e&iowon £xet dtokpivovoa A =9 ko pileg a = 77_3 Sa=5Ma=2,

omote Eovpe: (a, ) =(5,2) M (a, B)=(2,5). Me avuikatdotaon Bpickovpe dueoa
7 1 1 29

I 1
Kar omd to o Levyn: —+—=— Kol — +——=——.
a f 10 a” p° 100

Ipofinpa 2
No TpocdlopiceTe T0 HEYAAVTEPO KO TO LUKPOTEPO O TO KAAGHLOTOL:
3019 3020 3021 4019 4020 4021
30207 30217 30227 4020 4021 4022 °
YOPIic vo To peTATPEYETE o€ OeKadIKO aptOpd. No alTloloynGETE TNV OTAVTNOY| GOC.

Avon
To xowd yopaktmplotikd TV €L KAAGHATOV glval TO OTL O TOPOVOUACTNG TOVS Elvat
peyaAdtepPoG amd tov apBun toug Katd 1. Ola eivar tng popeng



1% _v+1—1:1 1

v+l v+l v+1’
, , L . Y7, v,
ondte 6 GLYKPLOT 0V0 TETOLWV KAUCUATOV , —— &YOLUE!
u+l v+l
7, 1% 1 1 1 1 1 1
> —c1- >1- & - > — & < S uU>v.
u+l v+l u+1 v+1 u+1 v+l u+l v+l

Emopévog peyordtepo omd to dedopéva kKAAopato gival to KAGoUo Tov €YEl TO

, , , 4021 . . , .
HeYOALTEPO aplBuntr, onNAad” TO 2022 Kol WKpOTEPO €lvarl avtd mov €xel TO

3019
IKPOTEPO aplOunTY, , ONACON TO .
MPPPHﬂﬂnﬂmzo

Hpopiqpa 3
Aiveton tpiyovo ABT tétol0 dote ABI =2-BI'A. H Siyotopog g yoviag BAT
téuvel v mievpad BI' oto onueio A étor dote AB = AI'. H dyotdpog g yoviag

ABT tépvel v mAevpd Al oto onpeio E.
(o) No amodeitete 011 T Tpiywva ABE kot ATE givar ica.

(B) Na Bpeite moceg poipeg eivon n yovia BAT .

Avdon
Zyfpo 3
‘Boto 61t A=BATl' =2w, [ =BlA= @, onote 0o givor B = ABT = 2¢.
ABT

(o) And v vrdBeom €yovpe EBI = — =BI'E, ondte 10 tpiyovo BEILT eivan
, o apm_ABC . , ,

wookerés pe BE=EI'. Emmiéov ABE= — =BI'E ot and v vrodbeon
AB =AI. Emopéveg ta tpiyova ABE kot ATE eivan ioa, yiati €govv 600 mhevpég
{oec pia Tpog pia Ko TIG TEPIEXOUEVES YOVIEG TOV TAELPDV AVTAOV {GEC.
(B) Am6 10 gpdTnua (o) TpOKVTTTOVV TOL EENG:

e EAl=BAE=A=20

e AE=EA=> 10 Tplywvo AEA glvai 1000KEAEG
A
2

— AAE = AAE = — = @ = BAA.



Emopévag ot gubeieg AB ko AE givon mapdAinieg, yotl tepvopeveg and v AA
oynpotiCovuv 600 eviog evoALAE Yovieg ioeg. Emouévag Ba éxovv ko

EAF:AEA:>2a)=2go:>a):g0,
OTOTE £YOVLE
A+B+I'=180" = 20+ 20+ ¢ =180° = 50 =180° = w = 36".
Apa gival BAl =20 ="72°.

Mpopinpa 4

Noa 1pocdiopicete TIg TIEG TOV aKEPALOL aplBUoD & Yo TIG 0Toieg 0 PNTOG aptOudS
(o 1)

A =—— &ivor axépornog.
(a—1

Avon
o a #1, &ovpe

(@) _(a-1)'(a+))’ _(a+1)
(0{—1)4 (a—1)4 a-1
Av topa Bécovpe o —1=X, té1E £YovUE @ +1=X+2 Ko

(x+2) _ % +6x* +12x+8

:x2+6x+12+§.

X X X
Emopévac, o pntog aptBpdc A eivar aképaiog, ov Kot Hovov av,
8 8

—= e Z < (a—1) givar Suupétng tov 8
X a-1

o a-le{£l,£2,£4,+8}

& ae{2,3,59.0,-1,-3,-7}.

B" AYKEIOY

Mpopiqpa 1
Ot apBpol a, f etvar Betucol Kot 110101 OOTE

a’ + B =16ap Kat a’ + B =90ap.
1 1
Noa vroloyicete v tipn tov afpocpdtov o + f Ko —+—.
a
Avon
Ao TIC TOVTOTNTES

(0{+ﬂ)2 =a’+ B +2af xa o’ + 3 =(a+ﬂ)(a2+,82 —aﬂ)

Ko Ti¢ oyéoels o + 3 =90af kar &’ + B =15af maipvovps ot
a’+p2=16ap
(a+pB)(a*+F~ap)=%ap = (a+p)(16af~-af)=90ap
af#0

= (a+B)-15a8 =900 = a+ B =6.
Emniéov, £xovpe



a’+ :l6aﬂ:>(a+ﬂ)2 —2af =16ap

:>18a,8=(a+,6’)2 :aﬁ=%=%

1 1
onote Oa sivor: —+—=M=§=3

a f  af 2

=2,

Ipopinpa 2
3
: , : . Xy =—8
Noa Aboete 6TOVG TPOyUATIKOVS ap1OoVE TO GVGTNL! .
(x+y)y=2

Avon (1°° Tpémoc)
[Ipéner Xy #0, a@ov dopopeTikd dev umopel va aAndevel 10 GOGTNUO, TO OTOio

YPaQETOL:
t2y?-8=0
xy® = — o xy-y* =8 - (2—y2)-y2=—8 - y y 2
X + =2 2=2 — 02 _27Y
(x+y)y Xy+y Xy=2-y X ;
yzzzi—\/% y2:2i6 y2:4
= 2 = 2 y<2_—2>0 2re y=21,y="2
X_2—y2 X:2—y2 x=2_y x=—1n x=11"
y y y

2% tpomog
[Ipémer Xy # 0, a@ov dwwpopetikd dev pmopel var aAnbevel to cvoTUA, TO 0Toio

Xy’ =-8 - xy-y>=-8
(x+y)y=2 xy+y>=2]

Av 0écovpe: Xy=¢, Y =o>0 , 10TE PE OYVOGTOUC @ KOl @ TPOKVITEL TO

YPAQETOL:

GUGTN AL

-8 =-8 —p)=— P _2p-8=
P oo - p(2-9)=-8 ol 20-8=0
p+to=2 w=2-¢ w=2-¢ w=2-¢

_2+36 _2%6 @{ } (¢.0)=(4.-2)

—4fp=-2
ol= : P 112(0 -

=~

(p.0)=(-2.4)
Eneidn npénet @ =y’ >0, ekt eivar povo n Aon (@,®)=(-2,4), onote ot tipés
TV X,y 0a Bpebodv amd 10 choTua:

{Xy:—2}®{ A }@’(X’YF(—L 2) 1 (xy)=(1-2).

y* =4 y=279y=-2

Hpopiqpa 3

Atveton 166mAevpo tpiyowvo ABI. Zto muenminedo mov dev avikel m Kopuer A
katackevalovpe opoymvio BI'AE. Av H etvar to pécso tov AE xou Z givar to péco
tov I'A, va armodei&ete o1 gvbeiec AB kot ZH eivon kaBeteg ko va, Bpeite mdceg poipeg

eivon 1 yovia TZH .

10



Avon A
‘Eotw ® 1o péco g mhevpdg AB. Tote oto tpiymvo
ABE n OH ovuvdéel ta pésa dVo TAELPAOV TOV, OMOTE
elval mwapdAinAn mpog v mievpd BE kot ion pe to

wmoed e, dniodn ®H:B—2E. Enedn 1o tetpdmievpo

BT'AE eivanr opBoydvio, €xet ioeg Tig amévavtt mhevpég :

tov, omote BE=TA. Emnopévog 1o euboypaupa H

tuquota OH kot I'Z elvan ioa ko mapdAinia, omodte TO c0°
tetpdmievpo I'ZHO eivar mapoarinAidypappo. Tote Ha z
etvar ko ZH || TO®. Opwg n I'O givar kaBetn mpog
AB (og didpecsoc tov 1oomAehpov tpryddvov ABI eivon
Kot Vyog), omote Ba etvor koaw ZH L AB .

Emumléov ot yovieg TZH wat ABT eivon ofeie kat E A
gyouv TAELPEG ava Ovo khBetec, omote elval ioeg,

onradn

I'ZH=ABI' =60° . Syfipo 4

Hpopinpa 4
Noa npocdiopicete dheg Tig THEG TG Tapapétpov A€ R — {3} Yo TIG OTOiEG Ol AVOELG
¢ e&lomong

(4-3)x* +(A” +1)x—(112-18)=0
elval to unkn tov 000 Kabétmv mAsvpdV 0pHoydVIOL TPLYDOVOL LE LTOTEIVOLGH
UMKOVG J17.

Avon
Av B,y etvar o1 pileg g e&lomong , tote mpénet:
2
ﬂ2+y2=(Jﬁ) ~17. (1)
Me tov meproptopd A # 3, ot pilec g e&icmong tKovomolovv Tovg Tvmovg Vieta:
A +1 111-18
+y=- , =— 2
Bry=——"3Pr=——"3 )

Emopévaoc n oxéon (1) yivetou:
(2 +1) 2(112-18)
(2-3) 43

Sy =11 (B+y) -2pr=17T< ~17=0

SIAT+H1) +2(11A =18 A -3)—-17(A-3) = 0= A"+74°—-44=0
(22 +1) +2( )(2-3)-17(2-3)’ Ce7

=7 ++/225
2

=5 =4(n dAA pila etvar apynTikny Kot amoppinteTon) <> A =12,

Ma A=2 n sticwon yivetar: —X*+5x—4=0 X -5Xx+4=0=x=1 9 x=4,

v yio A=-2 n efiooon yivetar: —5X* +5X+40=0< x> —x—-8=0 pe pilec
eTEPOONUES, OTOTE deV UmOpel N pia amd aVTEC VoL elval To UNKOG TAEVPAS TPIYDVOVL.
Emopévmg n poévn amodektn Ty yuo v mopdpetpo A eivar o 2.
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I'" AYKEIOY

Hpopiqpa 1
270 GUVOAO TV TPAYLATIKAOV apOU®V Vo TPocdlopicete Tig AVoelg TS e€lowong

108(x-2)" +(4-x*) =0 .

Avon
H e&icwon ypdoetot:
108(x—2)" +(4-x*) =0 108(x-2)" +(2-x)’ (2+x) =0
< 108(x=2)" =(x=2) (2+x)" =0 (x=2)'[108(x=2)=(x+2)’ | =0
e (x-2)" (108x=216- %’ —6x* —12x-8) =0 < (x—2)’ (—x* — 6> + 96X~ 224) = 0
& (x=2) (X’ +6X* —96x+224) =0 <= (x-2)’ =0 1) X’ +6x* =96X+224 =0
& X =2 (tpmn pila) | X° +6X° —96X +224 =0.
H ekicwon x* +6X> —96Xx+224 =0 éyer mboveg aképaieg pileg, GAOVG TOVG Stapétes
T0V 224. Me 10 oyfua Horner dtamiotdvovpe gbkoa 0Tt pio axépota pila g eivon
70 4 pE TopayovTomoinon:

X* +6X* —96X +224 = (x—4)(x* +10x—56) = (x—4)" (x+14) .
Enopévmg n e€lowon €xet tig Avoeis: 2 (tputhn)), 4 (OutAn) ko -14.

Mpofinpa 2

Aivetanl 1oookerég tpiyovo ABIT pe AB = AT Tlaipvovpe onueio A move otnv
nievpd AB kot onpueio E méveo oty mhevpd BI' €161 dote o1 gubeiec AE won AT va
elvatl mapdAinies. v npoéktaomn g AE mpoc 10 pépog tov E maipvovpe onueio Z
tétol0 wote EZ = AA. Av O givar 10 K€VTpo TOVL TEPLYEYPAUUEVOD KUKAOL TOV
tpryddvov ABE, va amodeiEete 6t ta onueia O, Z, A ko A aviikovv 6Tov 1010 KOKAO.

Avon

PN

Zynuo 5



[Tapampodue 611 10 Tpiyovo BAE elvar 1cookeréc, agod amd tv mopaiiniio
AE|| AT éneton 61t AEB = AI'B = ABI". Enopévac 1 evbeia OA eivar pecokademn
¢ mhevpd BE kot d1yotodpog g yoviog BAE, onéte OAE = OAB.
[Mapampodpue topa 6t ta tpiyova OAA ko OZE €yovv amd tig vmobécelg 6vo
mAevpig Toug toeg, AA = EZ kou OA = OE. EmurAéov, €ovpe

OEZ =180" — OEA =180° — OAE =180° —%:180‘) ~OAB=0AA.

Emopévac ta tpiyova OAA kot OZE givar ica, omdte Oa xouv Kot AAO=0ZE=0ZA,
onAaodn ot kopveég A kot Z tov tetpamievpov OZAA PBAémovy v mhevpd AO vrd
{oeg yovieg, omote ta onueion O, Z, A Kot A aviKovv 6Tov 1610 KOKAO.

Ipopiqpa 3
) ) ) ) X'y =-108
No Adogte 6TOVG TPAYHOTIKOOS aptOOVG TO GOGTN AL
X(Xx+y)=-3
Avon (1% tpbémoc)
[Mpémer Xy #0, agov dwweopetikd dev pmopel vo. aAnbevel to GOGTNUHO, TO OTOio
YpapEeTOL:

4 2 _
{ X'y =-108 } {xz-xy:—IOS} {xz'(—3—x2)=_1og} X" +3x"-108=0
= <~ < 3+x2
X

2

(x+y)=-3 X4 xy =3 Xy = —3—X e
@ oTdENAALL e S3E2L s
o 2 - 2 ’g) PN X=3 4 X=-3
34 % 3+ y=_3¥X y=—4[ |y=4[
y=- =" X
X X

2% tpomog
[Ipéner xy #0, a@ov dopopeTikd dev umopel va aAndevel 10 GOGTNUO, TO OTOi0

X’y =-108 x> -xy =-108
& :
X(x+y)=-3 x>+ Xy =-3

omoTe , av Bdcovps: Xy =@, X° =@ >0 , TOTE e ayvOGTOVS @ Kol @ TPOKOMTEL TO

YPAQETOL:

CUOTN AL
op=-108 =-108 -3- =— 2 - =
) o Jo? - (-3-9)p=-108 ole +3¢p—-108=0 -
o+p=-3 w=-3-¢ w=-3-¢ w=-3-¢
314441 3421 (p.0)=(9,-12)
¢= <:>{ }<:>

p=91p=-12

2 < 2 gl
w=-3-¢

o=—3—p 0=-3-¢ (p.0)=(~12.9)
Eneidn npéner o = x> >0, dektn eivan povo n Aoon (@,¢)=(-12,9), omdte ot tipég

TV X,y 0a Bpebodv and 10 choTnua:
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{Xij:_f} - { Xy =—12 3} < (% Y)=(3,-4)1 (%, y)=(-3,4).

X=3MNX=-

Hpopinpa 4

Me & StopopeTikd ypopato BEAovLE va ypopaticovpe Tovg aptduovs 2, 3, 4,...,1024
€101 MOTE KavEVOS aplOpdg va unv €xel T0 1010 YPOUO [LE OTOI00NTTOTE TOAAATAACLO
tov. Na Bpeite v eAdyiotn dvvaty TN ToV K.

Avon
[Mapatmpodpe 0Tt kébe apBudc g popenc 2° eivaw moAlamidclo Olwv TV
duvapewv Tov 2 pe pkpotepo Betikd ekB€. ‘Etot kabévag amd tovg apfuote
2,4=2°,8=2°,16=2%,32=2,64=2°128=27,256=2%,512=2",1024 = 2"
etval TOALOTTAGG1I0 OAMV TOV TPONYOLUEV®V TOV, EKTOG TOL TPAOTOV, OomOTE OAOL
TPEMEL VO £Y0VV O1POPETIKA ypouata. Emopéveog o apuog tov ypoudtov mov Ha
YPEWGTOVNE gfvon x> 10.
o amodeifovpe 61t pe T 10 ypdparta, foto X, yo tov apuod 2',i=1,2,3,..,10
UTTOPOVLLE VO YPOUATICOVHE OAOVG TOVG VITOAOITOVG £TCL MOTE VO UMV VITAPYEL TO 1010
YPORo peTald evog aplfuod kot kamolov moAlamAaciov tov. Ipdyuatt, apkel vo
KGOVOLLLE TNV OVTIGTOLYIoN:

X; > {22 41,2 -1}, i=1,2,...9 xan X,, —2" =1024.

Emopévag n eddyiotn duvorn Ty eivan x,, =10 .
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