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140 Avkewo HeproTepiov

O TpdEELS TOV TPAYRATIKAV POV KOl 01 IOLOTTES TOVG
Avvaperg

Opopéc: o' =a-a-....a, v>1, aeR.

v Tapdyovreg

1
Axdpm opilovps ot o' = kot pe a#0: a’ =l a™ =—.

v

o
IowtnTeg
1. qn.al=a1<+h 2 aK'BK=(a'B)K
a® o (a) A
3. _ZGK_L 4 —_—=] — 5 K — A
- (2] (o) -

DIOPHANTI  AIO®ANTOZX (200 — 284 n.X ) ( «motépag s GAyeBpocy)

ALEXANDRINI

AL ORVaS (Aotwvikn petaopaon tov Apifuntikaoy, 1621)

210 £pyo T0V ApitBuntid, VILAPYEL GLGTNUOTIKY YPON
GUVTOUEDGEWMV Y10 TIG SVVAUELS TV APOU®V KaOMDG Kot Y10, TIG GYECELG
Kol TPAEELS TV 0plOp®V.

‘Evag a@yvootog apOpog copforiletar amd éva cduforo mov potdlet
pe 1o ypappa g (lowg, mpoékvuye amd To TEAELTOL0 YPappa TG AEENG
apdpoc) , to TeTpdymvo tov cupPoiriletar AY, o kHpog Tov g KY,
tétapt dvvapn (mov ovopdletat TeTpaymvo-TeTpdymvo) mg AYA, 1
mépm Svvaun 1 teTpdyevo-kopog g AKY kou 1 éktn dvvaum 1 kPog-kdPog wg K K.
'Eto, 0 NG ovuPorileTon AY, 10 X KY, 10 x* AYA, x° AKY, 10 x® KYK «ox.
Xpnoyonotel eniong 6povg Kot GURBOAN YLX TOVG AVTIGTPOPOVS TMV SLAPOPMV
duvapeav, dnhadh yio toug 1/, 1/X2. .., dmme Yo mapadetypo enedn y = 3, 1o y'= 1/3,
kot gmedn 1o =11, 1o = 1/11 kAx (dnAadn to avtioToryo apOunTtikd cOUPoro pe Eva
T6V0), 0 ALOYAVTOS XPNOOTOLEL £var onuddt dimha amd Ta sOpBoAa Yo Tovg X2, X,

...TIPOKEEVOL VO GLUPOAIGEL TOVS avTioTpoPovg Tovg. H mpdcheon dpwv yivetor amAd
pe v mopdbeon twv suuPoiov TV dpwv, EVO Yo TNV apaipecn Tomobetel Eva
YPAULO, UTPOGTA OO TOVG TPOG APaipesT Opove. Me avtov Tov gidovg Tov
oupPorioud, o Adeavtog givarl og BEom va, YpaweL TOAVOVLLN. GYEGOV OGO GOVTOUA TA.
YPA@OLUE KL EUEIC ONUEPQL.

To morvdvopo 2x* +3x° — 4x% + 5X — 6 yio apadetypa ypaeeton Kdmog £Tot
AA2K3X5MA4p6 6mov ta ypappato A, K, X, M kot p €xovv 1 6€om tov «1eTpdrymvoy,
«KOPBOGY, KAYVOGTOC», KUEIOVY KoL TNG «UOVADOC» CVTIGTOLYO, KOl TO, GUEPIVE, ynoia
OVTIKATESTNGAV TO EAANVIKA 0AQAPNTIKA GOLBOAN TTOV YPNGULOTOLOVVTAY TV ETOYN|
oV AOQaVTOL.

I'vopilete pe mold eEAAnvika ypappoto copforiay toug apBpovc;

Na yphyete pe Tov oupfoMoid Tov AOQAVTOL TO TOAVMVULLLO
BX Y DX BT = X 2 e,
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AYNAMEIX

Newton, Isaac, 1643 — 1727) Arithmetica Universalis, translated by
D. T. Whiteside, Cambridge  University Press, 1972. :
Anéonaopa:
Edv pio moodtnta moAlamAactaleTal e TOV EXVTO TG, YI0L GLUVTOMIN O
ap1Ou6s TV Tapaydvtwv cuvnbng tpocaptdtal. ‘Etot, otn 86om tov
aaa ypapovpe a°, otn 0¢on Tov aaaa
ypapovpe a*, ot Oéon Tov aaaaa ypaovpe a’kat ot Oéon tov aaabb
ypapovpe a’bb 1 a’b?. Edv ag movpe, to a eivar 5 kot o b givon 2, o1e
10 a° givar 5x5%5 n 125, 1o a“, Ba elvar 5x5x5x5 1 625, kot 10 a’h? 0a sivan
5x5%x5%x2x2 1 500. E6® onpeidote 0Tt £vag apOuog Ypappévog apéoms HETaED S0
HeTafANTOV oyetiletat mhvto pe avth mov Tponyeitat. ‘Etot 1o «3» otn mocodtnto a’b?
dev onuaivet 01t 0 b mpémet va mapBei 3 popég, aALE SNAGDVEL OTL TO @ TPETEL VaL
moAhomAaGlooTEL e TOV €aTd ToV dV0 Popéc. [Tapatnpeiote emiong 6TL VTG OL
TocOTNTES AEYETOL OTL ElvOl TOCWV dGTAGEMV, SuVALE®V OGMV TEPIAALPAVOLY
TOAPAYOVIMOV 1] TOCOTHT®V TOL TOALOTAOGIALeL 1| pia TNV GAAN, Kot OTL 0 aptBpOC oL
TPOGOPTATAL OVORALETOL 0 SeiicTng TS Shvapng 1 didotaon Tove. ‘Etot 1o & givan §vo
01006TAcEMV 1] SVVAPE®Y, EVD TO &° KAODC 0 TPocapTNUEVOC aptOUdC «3» deiyvel, lvar
tpdv. Eniong o a® amokoeitar To teTpdymvo, o & o kvBog, o a* 1o TeTpdywvo-
TeTprymvo (tétoptn dbvapn), 0 & 1o TETphymvo-koPog (méum dovapun), o a° wc o
KOPoc-kVPog (kTN duvaun), 0 @’ ©g TETPAYOVO-TETPAY®VO-KOBOG (EBdoun Shvapm) Kat
o0T® kafesng.

AcKNoES
1. No amlomo1oEeTE TIC TAPUKAT® TOPUCTAGELG:

a) (Xz )3 By B) x 2 -x* 7) |:(X_3 )—2 }5 5) (2X2 )3 :(sz )—2
£) (xy3)2 X%y ot) (—2x)’ -(—2x2) O(—x) - (—x)"-x°

6x°-y° x2 . x* 40(‘2‘[58 -2a4.B6
W oy T LR RY.
o 2 ‘[34 (a-z .B—l }3 ‘(ag 'BZ T » 3100 8 B: | 81%° ,(_(;2 )4 ,(sz )8

2 2 9% -(Otaﬁ) (372) ot .[3714

2. No ypayete TIg TOPOKATO TOPACTAGEIS MG pia dOVOUN:
A=374+374+37 PRB=2W02_ol01_ ol = 2% _ 4% A =27 .38 _ 918 a7

3. Av ot apiBuoi a,B ivarl avtiotpo@ot, vo amodei&ete OtL:

-7n3). 4 (aﬁ)iz
a .(Otﬁ) ’ 0 =1
[( ) } (a18) (B—za) B7



http://www-history.mcs.st-andrews.ac.uk/PictDisplay/Newton.html
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, , , B (%) [ (o)
4. No vroAoyicete v T TG Tapdotaong: A= - > | YW
a~® (oc' ) af

o =1821 ka B:L.
1821

25° .15 12" .14%°

5. No vrnohoyicete v Tiun ¢ napdotaong 1= 6% .32 . 350

TavtotnTeg
1. (a+B) =0 +2aB+p’ 2. (a—B) =a’ —20B+p’
3.(0+B)’ =a’ +30’B+ 30p’ +B° 4. (a—B)’ =a’ —30’B+ 30p’ —B°
o —p% =(a+B)(a—B) 6. @’ —p° =(a—PB)(a’ +oB+Pp’)

7. &+ =(a+B)(a’ —ap+p)
8. ((X.+B+'Y)2 = o’ + B2 +y% + 20B + 2ay + 2By

6. No Bpeite Ta avamtdyporo:

a) (20 +5)’ B (x-2¢°) ) (3x+y)  8)(-5o-6p)
g) (2a-3B)(20+3B) o) (Xx+5)(5-x) {(-x+2y)(x+2y)
) (2x+5y)’ 0) (x° —2)3 D (x+1)(x* =x+1)
K) (20-1)(4a” +200+1) W 4(x—3)" —(2x-3)°
n (o— 2) -2(3a +1) —a(a+3)(3-a)
7. Mg 1 Ponfeia v TanTOTATOV Vo BPEITE TIG TOPAKAT® TILES:
@) 5042 —5022 B) 10°—9992  y) 997-1003  §)88% +2-88-12+12°
g) 999 +2.999+1 ot) 1012 ¢) 992
8. a) Na amodeitete 6Tt (x +%)2 — (x —%)2 =4

1Y 1Y
N rovi ; M={1821+——| —|1821-——| .
B) No vroroyicete tn mopdotacn ( 1821} ( 1821]

1
9. Av X+—=06, va vroloyiceTe TIG upOUNTIKES TIUEG TOV TAPACTACEDV:
X
1
a) x° +—12 B x+=
X X

10.Na anodei&ete 611 10 TOAVDVOVRO P(X)=(3X —1)2 +(4x - 3)2 —(5x— 3)2 sivat
otabepo.

ol
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IMopayovtomoinon

H dwodwacio pe tnv omoio pio mapdotacn, mov givar GOporcpa petaTpémeTal o
YIVOUEVO TTaPAYOVTOV, AEYETOL TAPAYOVTOTOINGOY).

a) Kowog mapdayovrog

Av 6A01 01 6pO1 Lo TAPAGTACN S EXOVV KOO TOPAYOVTa, TOTE 1) TAPACTOOT
UETOTPETETOL GE YIVOUEVO LLE TN ¥PNOT| TNG EXYEPLOTIKNG 1O10TNTOG.

my oX—oy+oz = a(X—-y+2)

B) Opadomoinon

YV TopacTtach oX+ay +BX+ Y dev uIapYEL KOO TAPAYOVTOS GE OAOVG TOVG
6povs. Oumg av amd Toug 600 TPMOTOVG OPOVS PYAAOVLE KOWVO TOPEyOVTOo TO O KOl 0td
Tovg dV0 TEAELTAIOVG TO B M TapdoTacn YiveTat:

OL(X 4 y) 4 B(X 4 y) Kol €161 oynpotifovral 600 Kavovpylol OPoL LE KOVO TOPAYOVTIO

10 X+Y. Onodte:
ax+ay +Bx+By =a(x+y)+B(x+y)=(x+y)(a+B)

) Awgopd teTpaydvav: o’ —p° = (a+ B)(a—B)
my X2 —4=x*-2"=(x-2)(x+2)

0) Awo@opd - ABporspo KOV
o’ —B° =((x—B)(0L2 +aB+[32) ko o’ + B =((x+B)((x2 —aB+B2)
oy X0 —8=x°-2° :(X—Z)(x2+2x+4), x}+8=x>+2° :(x+2)(x2—2x+4)

€) AVATTUYNO. TETPAYDVOV

o + 20 +PB° = (o +B)” wor o —20B + B> = (o —B)’
g X2+ 2X+1=x>+2-x-1+1 =(x+1)2, X2 —AX+4=x>-2-x-2+2° :(x—2)2
ot) llapayovromoinon Tprwvopov
(x+a)(x+B)=Xx*+Bx+ox+ap=x*+(a+p)x+ap

my: X2 +5X+6=(X+2)(x+3) pe a+p=5koua-B=6

11.No TapoyovVIOTOIGETE TIG TOPUKATO TUPACTACELS:

a) 20B— 20y B) 9x* —3x ) X(X+3)+7(x+3)

8) o’ (x-1)+B(1-x) &) a(x-y)-(y—x) o1) (2x-3)(x-5)—(x+2)(x-b)
9 9-x° 1) 36p° -9y’ 0) X" -y’

Yy o —p* K) 3x® —3x 2 (a—2B)" —4p?

W (a+B) —(a-p)°  v)x°-16x g) x° -8 0) 8x° +27
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12.Na mopoyoVTOTOGETE TIG TOPUKAT® TOUPAUCTAGELC

0) oX+oy+PX+By  PB) X2 —y+Xy—X 7) o —20+1 ) 4x? —4x+1
£) 9y’ +12y +4 ot) X° —6x° +9x {) x> —7x+6 n) x> —6x+5
13. No amAomomMGETE TIG TOPAKAT® TAPAGTACELS:
a’® —8a’ +160 x?+3x+2
o) L0 10 p) =
o’ —4a X —4
a’ +3a 40% -9 5) a’—4  a-2

202 +3a. 4o’ —120.+9 o +8 ol —20+4

14.No omAoTOIGETE TIC TOPAKATM TOUPUCTACELS:
a’—8a’ +16 B) a’—25 . o’ +5a+ 25
a’-125 o’ +10a.+ 25

o’ —4a’ +4a
4x* +4x+1 12x° -3
6x°—3x  2x

8) (x+y)’ -(x’l + y’l)f2

15.Aivovtati ot Tpaypotikoi aptpoi a, B, v, 6 pe f # 0 Kot & # Y dGTE v 15YX00VV:

o+p =4 xon —— =1
o—-y 4
a) No amodei&ete 6Tt o =3P kot 6=5y.
B) Na Bpeite v Tyun g topdctaocnc: IT= g;—?
—PY

16.Na Bpeite Tovg TPOyuaTikovg aptfuovg o,f,y yio Tovg 0moiovg 1oyvet OTL:
EZEZI kot 3o +2B -7 =16.
2 3 4

2 2 3
17.Av gzl,va amodeilete OtL: a2y+ow2 | oy .
B o B°S+PS B+5

Awataln TpoypaTIKOV apripov

Opropdg: ‘Evac aprtOpog a Aépe 6tu eivor peyolvtepog amro vay aptouo f, ko
yYpapovpe o> P, 6Tav n dwweopd a—pP eivon OeTikég aprOpdc.
Anhadn a>B<<a—-pB>0.
IowtnTeg
>  o’20 e kabe e R (1 16émTo 1oyvet povo 6tav a.=0)
-0’ +pP=0ca=0kou =0
-+ >0 a0 PB0

To &Oporopa 600 OstikdV aptOumv
> (oc>01<ou [3>0):>(x+B>O poor s

givan Oetucog apdpog

7
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> (a <0 ko B< O) =a+B<0 To édOpoiopa 300 apvnTiKOV apoumv
glvar apvnTikog aplBuodg

A\

o,p op.écmum@a-ﬁ>0©%>0

o,B etepécnpo1<:>a-ﬁ<0<:>%<0

((x>BKcu B>y):>a>y

a>pBsa+y>PB+y

Av y>0,7téte: a>fa-y>P-y

Av y<0,7t0te: a>BSa-y<P-y

((x>BKouy>8)<:>a+y>B+8

Av a,B,y,8>0, téte: (a>Brary>8)<a-y>B-8

Av 0,p 0sTikoi apiOpoi ko v 0eTikog oképarog, Tote: a>P S o’ >BY.

Av 0,p OsTucoi apiOpoi ko v 0eTikog aképarog, Tote: a=pfS>a’ =p".

V V V V VVVYY V

18.Na anodei&ete 0TL:

@) o +4> 4o, B) X? +16>8x 7) (a+B) +4ap > -8
8) o’ +20.+3>0 g) 3x* +4x+4>0 o1) o° +p* —4a+2B+5>0
{) o’ —40.+5>0 n) 202 —4o.+4>0 0) o’ +p° —200—2B+2>0

19.a) No amodei&ete 0Tt Yo OTOIOVGONTOTE TPAUYLOTIKOVS optOUoVs X, Y 1oydeL:
(X=1D%+(y+3)° =x>+y* - 2x+6y+10
B) Nou Bpeite Tovg aptdpote X, y dote: X + Yy —2X +6y +10=0

20.Na amoderyBovv ot mapakdTm TPoTacELS:
a)2x° —4x+5>0  yokéfe x eR

B) X° +y* >12x +4y —40 vy kébe X,y € R
7) o’ —af+p° Zi(owr[-})z v k60 a.p € R
) o’ +PB° +25>6a+8B Y0 kGbe a,peR

21.No amodeiete Ot (oc2 +p? )(X2 +y° ) > (ox + By)2 :

22.Av X > 2, vo anodeifete 6t1: X +2>X+6.

23.Av X >1, va anodeiete 6t1: OX+2>2X+5.
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24.a) Av o, opdonuot va amodeiEete Ot —+ B >2.
o

d

p

B) Av o,B,y opdonpot, vo amodeifete otu:
ap(o+PB)+PBy(B+v)+vo(y+o)=6apy

25.Av a.>1, vo amodeifete ot o —1> o —a’.

26.Av a>1 ko B>1 va Seiéete 6T otp <1.
1+ap

2 2
27.Av a+p>010te o” +P ZOHB.
o+ 2

28.Av a.>P va deitete omt o —BP>af’ —pa’.

29.Av O<a <1 tote
a) va omodeifete ot o <o

1
B) va drotdéete omd 1o [KpOTEPO TPOG TO pEYardTEpO TOVG optdpodc: 0, o, 1, a, —.
o}
30.Av O<a<p,tote:
a) No dtotdé&ete amd Tov KpOTEPO GTO HEYAADTEPO TOVG aplBpovg 1, %, B .
o
B) Na amodeifete 6TL TAVD 0TOV AEOVA TOV TPAYLATIKOV aptOUdY 0 % Bpioketon
mnociéotepa 6to 1 amd 6ti o B .
o
31.Av 6<X<8 xau 2<y <3, va anodeitete OtL:
o) 8<x+y<1l P)3<x-y<6 y)18<2x+3y<25 6)1<X_i<2
y+
32.Na cvykpivere Tovg aptBpovg:
a) 6"-9" ka 6%-9* ) 10°-5" kon 5%
33.Na cvykpivere Tovg aptBpovg:
o) (X—l)2 Ko 2(X—5) B) (X+3)2 Ko 2(2X+3)
34.Noa ovykpivete Toug aptpovg:
o) A=0’ +p>+13 kon B=4a+6p B) A=0’+p*+20 kot B=8o+4p.
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2 2
o+ o+
P Ko B=—l3

35.Av a>B>0, va cvykpivete tovg apibpods: A =——- .
o’ —p o—p

36.Av a>pB >0, va cvykpivete toug aptOpods: A= (OL - B)3 kat B=a® —p°.

37.Na deigete 61t (at+B+7) > 3(ap+B vy +ya) yiakabe o, ByeR.

Kq+k[3+uy<v

38.Av a<B<yxax, A, p Beticol va amodeifete 0TL O <
K+A+N

39.0pBoymV10 TOPAAANAOYPAULO EYEL UNKOG X EKOTOOTA Kol TAUTOG Y EKOTOOTA,
avtioToya. Av yio to pKn x Kot y woyvet: 4<X <7 ko 2 <y < 3161e:
a) Na Ppeite ta 6plo peta&d TV omoimv TEPEYETAL 1] TN TNG TEPILETPOV TOV
opBoywviov TapaAinioypdippov.
B) Av 10 x pewdel katd 1 Kon to y Tputhaciactel, va Ppeite ta Opla HeTaEL TV
oTolV TEPIEXETAL ] TIUN TNG TEPUETPOV TOV VEOL opboymviov
TAPOAINAOYPALLLOV.

40.T"10. Tovg mporypotikovg apdpovg o, B ioyvovv: 250 <4 xa —4<B<-3. Na
Bpeite ta 6pto. peta&d TV onoimv TEPLEYETAL 1 TN KoOEUIdg amd Tig
TAPOCTAGELS:

a) a—2B B) o’ —2af

41.Aivovtar o1 mapaotdoeig: K =20 +B° +9ka A=20(3-P), 6mova,BeR.
a) Na deitete o1 K—A= (oc2 +20B +p? ) + (oc2 — 6o+ 9)
B) Na ociéete 0t K> A | y1a k60e T tov o, .

v) o moteg Tpég tov a, P ioydveln odmra K =A; No attiohoyncete myv
OTAVTN O] GOG.

42.Atvovtar mpoypotikol apdpoi a, B, pe o0 >0 ko B> 0. Na anodeitere otu:

o) oc+i24 B) (a+i)-(ﬁ+£]216
a p

o

Amolvtn TP TPAYRATIKOV a.pLOpov

Kt apov ot éumopor ant' Ta Thoia Byalovv mhovn
dikio Oa "o va apyico o' T cvvteyvio eTovT.
Ta mAoia ot BdAacoa pe Tavid Kol e KOLmid,
To PpNKav Kot To EPTLOENY YEQUETPIKE OOAGL.

ABdxia k1 dykvpeg, Tpoyoiies kot TuEidec,
TIG PPNKE 1 TEQYN 1| YEOUETPIKY] KL EKEIVEC.

10
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Kt av weg yio to Bapovika kot T Ao pépn,

KL OVTE 1] YEOUETPIO TO "YEL KOTAPEPEL.
Maopaykoi, yapaktee, EvAoOLPYOL KL 01KOSOOL,
Loypbopot, yAOmTeg K1 dALot ToAlol oK,
Kevtotpeg, ypvooyoot, av Egovve LOOAD,

OTY) YEMUETPIO TO YPMOCTAV TO YAPIGHO OVTO.

To kapo kot T GAETPL TOL TPAPAY 1GEC YPAUUES
N YEOUETPIN TO PKIAVEL, OAAN KOt 01 SOVAEIEG
TOV TOTOVTCNOWOV TOV PAPTOV UE PLOPLTOVPES SLAPOPES
dgv Tdvouy epdyko av dev £Y0VVE aVaAOYIiEC AWOYEG.
Kt ot vpdvtpeg pe yeopetpio KAvouve To S1k6 TOVG,
™G eavtaciog dfoko £ovV ToV apyaAELd TOVC.

O 1poyd¢ mov yupvd, N mETpa Tov Alavilet,

0 HOAOG oL e TO vepd Kal Tovg poyhovg yupilet,
Etvan dovietég g yeopetplog mapdéeveg kot BovpooTés
KL av 0gv NG elyape, povol pog dev Ba tig Ppickape moTéc.
Kt 6Aa 6ca yivovtal pe pétpa kot otadud,

YOPiG amodelln yempUeTpikn, tolog Ha ta mdpel GoPopd;
Kot ta poAdyto mod yivav tig dpeg yuo va AEve,

TNV 7O UEYOAAT EPEVPECT) TOV EYIVE TTOTE,

TAOPO TOL Ta. 'YoVV OAOL KAVELG dEV TOL TPOCEYEL,

TNV TEYVN TOL YOV HECE TOVG KOVEIG deV TNV apeifer
Mo av fTov va. 'val 6Tdvio, Kt QTiayve KATolog Eva
ue yeopetpio ayoyn, 0o to pabotvay 1ot
OGS o' TIG TEYVEG OAEG TTIO Yprioun givor pia,

Ko To dvopa avtng, 'eopetpio.

Popmept Péxopvrt, O dpouoc yia ™y yvaoaon, 1551

Opopog
H améivtn Tipn €vog Tpoaypatikov aprdpov o copfoiiletan pe |0L| Kol opileTar améd
a a0
TOV TVTO: |(x| = { .
-a a<0
YUOVETELES TOV OPLOOV
1. |-x|=|x| 2. [X=0x=0
3. [X|+|y|=0x=y=0 4, |x|2v=x2V,veN*.
5. |x|=|y|<:>x=y N X=-y 6. |X|2X Ko |X|2—X o kéOe xe R

7. —|X|SXS|X| o kafe Xxe R

Anéotaon 0vo aprOpav
Av Bewpnoovpe 600 apBuovg o, Tov TapioTdvovtol Tave otov dEova e To onueio A
kot B avtictoyo, tote T0 uiKkog Tov Tunpatog AB Aéyetal andoTaon TV aplfpuodv o Kot

B ka1 wyvet: d(a,ﬁ) = |(1 - B|
Eivor tpoavéc 6t d(a,B) = d(B,a)

11
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_Px—ﬂ QBy+ﬂ_+ﬁx—y—4

43. ’ ’ PA= w2
3.Na amhonombei n mopdotaon : A i-2x |-2-3y|] |y-x+2|

44 No ypayeTe TIg TOPUKAT® TOPUSTAGELS YOPIG AmTOAVT TN

A=[x-2/+3x-5 B=|x-3+2x-1

I'=|x—3-2x+1+x A=|2x+2|-3-x+3+3x-1
45.Na ypayeTe TIg TOPaKAT® TUPUCTACELS XOPIG ATOAVTN TIUN:

A=2|x-1-3+Xx B=|x—3+3[x+1-1

T =[2x +2|-3-x+3|+ 2[x +4| A=[x* - 2x+1]

46.Av X <1, vo ypayete yopPIg TIC amdOAVTES TIUES, TNV TOPACTACN:
A=[x-3-2|x-1+|2-X|

47.Av X < 2, va, ypayete yopic Tig amOAVTEG TYWES, TNV TapAcTAoT:
A=|x—-2-2[3-x|+|x—4

48.Av —1< X < 2va amAomomBei n mapdotoon A= |X - 2| + |X +Zq + |3— X| .

49.Aiveton ) mopdotact: A= |X —]4 +| y— 3| , HE X, ¥ TPOyHOTIKOVG aptBone, Yo TouG
omoiovg oyvel: l<x<4kxo 2<Yy<3.Na omodeiete Ot
a) A=x—-y+2 p) 0<A<4.

50.Av X €[1,2), va omodeifete 6tu: 3<|X|—|x—1|+2[3-x|<5.

51. Aiveton Tpaypotikdg aptBuog X yio Tov 0moio IoyvEL: |X - 2| <3
a) No anodeitete 6t: —1<X<5.
|X+1|+|x-5]|
3

B) No arhomomcete v napdotaon: K=

52.T"a tov mpaypatikd oplBpd X 1oybvetL: d(2x,3) =3-2x

3
0) No amodeitete 6T X < 3

3
B) Av x< R va amodeitete 6t mapdotacn: K= |2 X —3| — 2|3— X| gtvon

aveEQpTNTI TOV X.

53.Ava <P<y<0, voa anoodei&ete otL:

12
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@) [o—B|+[B—v|~|y—c|=0 B) |ou+B|=[B+v|~|o+v|=2y

54.Av o <1< vo anodei&ete Ot

@) [1—af+[1—p|=]o—p| B) |o—2+p[~|o—p|=2

55.Av o <X < va dei&ete OTL ||a—x|+|[3—x||=[3—oc.

p

56.0) Av a, BeR —{0} , Vo, amodelydel ot

+|—=2 (1)

B) [167e wyvel 1 wotnta oty (1); Na aittoloynoete v andvinon cog.

57.Av X#Y, va amodeibete 011 |X — y| + >2.

x-y]

58.Na amodeilete OtL: @)

s% B) X*+y? >2xy|

2
59. Av x| <4 xau |y|<1va deitere 6T [x+Y|<5 xon [By —x—2/<9.
60. Av |x|=2, |y|=3, |z] =5 va deitere 6t [x -y +2|<10.
61.Av|x—a|<k kot [x—B|<m va deitete 6T |a—PB|<k+m.

62.Aiveton évog TpoypaTikog aptBpog X Tov IKOVOTTOLEL T oYéon: d(X,5) <9.

a) No amoddcETe TNV TUPUTAVE® GYECN AEKTIKA.

B) Me yprion tov GEova TOV TPAYLOTIKGOV apOUdV, VO TUPUCTNCETE GE LOPPN
Ol0GTAIATOG TO GUVOAO TV SUVATMV TIUOV TOV X.

v) Na ypayete ) oyéon pe 10 oOUforo Tng amdAvTnG TIUNAG Kot va eTPEPuidoeTe
He oAyeBpikd TPOTO TO GUUTEPAGLA TOV EPWTNALATOS (B).

0) No. xp1C1LLOTOUGETE TO GUUTEPUGLE. TOV EPOTNUATOG (Y) Yo va dgi&eTe OTL:

X +4|+|x —14|=18.

63.Atvovton To onueia A , B kot M mov mopiotdvouy 6tov dEove TV TPoryLoTIK®OV
apOp®V Toug aptdpovg -2, 7 kot X avtictoya, pe —2<X<7.
0) No Sl0TVTMGETE TN YEOUETPIKT EPUNVEIN TOV TAPUCTACEWDV:

i) |X+2| i) |X—7|
B) Me 1 BonBela tov GEova va SDoeTE TN YE®UETPIKN epunveia Tov abpoiouarog:
X +2|+[x-7].

v) Na Bpeite v Tiun g topdctacng A = |X + 2| + |X - 7| YEDQUETPIKAL.
0) Noa emPePoidoete alyefpikd T0 TPONYOVUEVO GUUTEPUCLLOL.

13
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64.Av yio ToV TpaypoTikd aplfud x 1oydet |2X —]4 <1, tote:
a) Na omodei&ete 61 0< X <1.
B) Na SrotdEete amd 1o pkpdTEPO TPOG T0 PeYaddTEPO TOovg aptduovg: 1, X, X* .Na
OITLOAOYNOETE TNV OmAVTNO GOG.

65.Aivovtot o1 Tpaypoticot opBpoi o Kot Byl Toug omoiovg 1oyveL 1) avicmon
(a—1)(1-B)>0
a) No amodeitete o1 10 1 eivan petald tov a, B.
B) Av emuthéov |B - OL| =4, vo voloyicete TNV TWN TG TOpdoTaoNC:
K =|a —]4 + |1— [3| . No a1Ti0A0YGETE TNV AMAVINGT GOG EITE YEOUETPIKE giTE

alyefpucd.

66.T"10. Tovg TpoarypoTikovg aptdpovs a, e R oydet 6Tt |oc — 2| <1 xon |B - 3| <2

a) No omoderydei 611 1< a <3 .
B) Na Bpebei peta&v molwv apBuadv Bpicketato .
v) Na Bpebel peta&d mowwv apBudv Bpickeror n tapdotaocn 2o —3f .

0) Na Bpebei peta&y mowwv apbudv Bpicketor n mapdotoon % .

Pileg mpaypotikov aplOpov

Opopoc
Av a2 0, t61e 1ETpOyOIVIKY pila (\/E ) , ovopdCovpe T un apvnTikn Adon e

glicoong X* =a.
Anhodn tetpayoviky pilo tov apdpod o> 0 Aéyetar o apdudg % =0 mov ov VYol
OTO TETPAYMVO Lo OTVEL TOV O

1010t TEC TETPUYOVIKNG pilog

1. Vol =qf 2. (Va) =a , a20

3. JaB =B, a,p=0 4'%= % @20, B>0

Opropdg

Av a2 0, t61e v-0011 pile (x/& ) , ovoudlovpe tn pn apvnTikn Avon g eElcmong
X' =a.

AnAodn v-oot pila Tov apdpod o> 0 Aéyeton o apOudc X = 0mov av vywbet otn
V-00TN UOG OIVEL TOV 0.

14
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Iow0TnTec v-0otng pilag

1J_|a|

Av 0020 téte

(Va) =qo KO W=a,svo')0w a<0, tote W=|(I|=—
3. YayB=yap, a,p>0 4. "}g:\/% a>0, >0
5. Voc“=(¥/a)K,a20 6. YaB=ayp, a,p=0
7. e ="a , 020 8. Yo = o

67.Na ypagolv o1 mapakdte TapacTdcEl; 6 LOPQT KAACLOTOG LE pNTO
-1 -3 -4

napovopaoty: i) 32 ii) 52 i) 23

68.Noa Bpeite 11 TYEG TOL X Y10 TIG omoies opilovial ol TaPAKAT® TOPACTAGELS:

a) Vx-1 B) Vx> +2+3\j|x|—3 1) 2-[x-1

3—
8) VX2 —2x+1 £) \/% o1) %
X

) Vx-3 n) VX* +1-4x,[[x]-2 0) \3-|x+2
) VX +4x+4 K) xS ~
1fx|+x x-1

69.Atveton n mapdotoaorn: A = (\/X —4++x +l)(\/x —4—x +1)
a) [ moteg Tipéc tov x opiletan n Ttapdotacn A; Na otioAoynceTe TV omavTnon
600G,
B) Na amodeitete 6T 1 Tapdotacn A eivar otabept), OnAadn aveEapTnTn TOL X.

70.Aiveton 1 mapdotaon: A =X +4 —x—4
a) [ moteg Tipég tov x opiletan n Ttapdotacn A; Na oitioAoynoeTe TNV omdvInon

G0G KOL VO, YPAWETE TO GOVOAO TMV SLVATMV TYLDV TOV X GE LOPPT OL0GTHLLOTOC.
B) o X =4 ,vo amodeitete 6t A —A=2-(10 -\5) .

71.Aivetan n mapdotoon: B=3/(x - 2)°
a) [ moteg Tipég tov x opiletan n mtapdotacn B; Na attioloynoete v andvinom
GOG KoL VA, YPAWYETE TO GHVOAO TMV SLVOATMV TILOV TOV X GE LOPPT SIUCTILOTOG.
B) I'a X =4 vo anodeitete 6t B® +6B=B*

15
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72 Na Bpeite yio moteg Tipéc 00 X € R 1oydet 1) 106tnta: V4x? —1 =~/2x —14/2x +1

X2 +4x+4  x?—6x+9
X+2 X-3
a) Na Bpebobdv ot Tég mov mpémel va TapeL 10 X, MOTE 1) wapdotacn K va €xet
VOMUO TPOYUOTIKOD 0ptOpov.
B) Av —2<X <3, vo amodeitete 611 N mapdotoon K otadepr], Sniodn
ave&dptntn T0UL X.

73.Aiveton 1 mapdotoon: K =

74.No, amodei&ete 0TL: \/(1+ \/§)2 — \/(1— \/5)2 =2.

75.Av 2<X<3 vo vmoloyiotel N TN ™G TAPEGTACTG:
A=Ax?—4x+4+9-6x+x2 .

76.No amodei&ete 0TL:

o) V3-\NT 27 +2=3 B) ¥2-3V13-3-{V13+3=2

77.No amodei&ete 0TL:
J7 V3 5 1 1
o) - =— B) = ~ =523
VT3 J7+8 2 (5-v23) (5+23)

78.Av eivon A= 2—«/§, B=2+ \/5 , TOTE:
a) No arodeiéete 6Tt A-B=1.
B) No vroroyicete v Ty} Tne mapdotacng IT=A” + B,

79.No amodeci&ete 0TL:

75 + 147 35 1 23R _ 23EZ 4. 3 3
NDFNAL g 32 + 3316 - 23/54 + 3250 = 632
*) 9z 08 b e '

80.Na amiomonfovv o1 TopaKdT® TapACTAGELS:
Ao @—2«/5—1—3\/]3 B=§/§—2§/i+§/ﬁ
45 - 218 + 327
=316 3354 A=38-481+%32

81.a) Na Bpebodv To X Yo T omoia opiletan ) mapdotacn K = 3} ! 1\/X2 +4.
X

B) Av X =2 va vmoloyiotei n T tov K kabdg kot n T g mapdotoong

2 3 2
S £

2 L2+1

16
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82.No amodei&ete 0TL:

.3 _4’ 3
u) 6&35 ’\/5%23% '5) 4}25 .1229 :4 y) \/;;/_#:4’X3
X

3/y2 4
0) \/53/24/5=21\2E £) 9-33=2739 Gr)gzuxs,x>0
X

83.No amodeilete OtT1: @) {733}9@ =¥E B) 1{)/2»\}23/5 =\6/§
84.No amhloronBo0v o1 ToPUKAT® TOPACTAGELS:

A=x*+2x2 +1 B=Jx+y+2\/@,x,y>0 F:xf4+2\/§

85.No amioromBovv o1 TopaKdT® TOPACTAGELS:

A=x*-6x+9 B:«/7+2\/1_O =

(e@e)
|
N
|
(@3]

86.Na amodeifete 61 N TeTpaywvikn pila Tov apBpod 43— 24\/§ gtvon o ap1Opoc

33 — 4 ko1 61 GUVEKELD VO. ATAOTOINGETE TN TAPAGTACT

A=1/43+243 ++/43- 2443 .

87.Na Tpamolv o TopaKAT® KAAGUOTH G 1IG0OVVALO e PTTO TUPOVOUUCTH:

1 2 2 1 4 1
- il il &) —— - =
"% PEFE "FE Yz Y% O

88.Na tpamolv to mopoKaT® KAAGHOTH 68 16000VAU LE PTTO TUPOVOUOCTY.

o 2 g Y2 L
NG N Yz

89.Noa petatpomovv ta TapaKdTem KAACUOTO GE IG0SVVAL LE P1TO TOPOVOULCTY:

3 2 «E
o B-T 1Bz

90.Na oei&ete 6T1 0 apOuOg J2 —1givan N xvPkn piCe Tov apBpov 572 -7.

91. Av A= \/7 —43 —\/7 +443 va vrooyioete o A% kat 10 A.

92.Aivovtot ot apiBpoi: A= (\/5)6 ko1t B= (3/5)6
o) No deitete 6T A—-B=4
B) Na dwatdEete amd To LuKpdTEPO GTO LEYOADTEPO TOVG P1OUOVC: xﬁ g, QE

17
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93.Aivovton ot ap1BunTikéG TapacTaoels: A = (\E )6 , B= (iﬁ )6 kot ['= (% )6

a) No deitete 6t: A+B+1'=23

B) No cvykpivete TovG 0p1OUoNG: §/§ Kol % . Na attiohoynoete v andvinon.
94 Av elvon A= Q/E,B = \/§ kou I'= 9/5 , TOTE:

a) Na anodeiéete 611 A-B-T'= \/1_5 B) Na cvuykpivere Toug apBpovg A, B .

95.a) Na deifete 011 :3< %< 4,
B) Na cvykpivete Toug aptBpodec 330, 6-330

96.No amodci&ete 0TL:

u)§/§<§/§ B) ﬁ+\/§<\/ﬁ+l 7 x,8—2\m>\/§—\/§

97.No amodei&ete 0TL:

u)%<% ﬁ)\/’ghﬁ«mﬂ 7 12+2ﬁ>\/§+\ﬁ

98.Na cvykpivere Tovg aptOpone \ﬁ —\/5 Kot \/g - \/§ .

99.Na cvykpiveral Tovg apdpovg:

o) 33 «on Y4 B) \4/10—\/13 Ko ,’@

18
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E&ismoeig 1ov BaOpov

Cpappikéc e€riodoeig pe évav ayvooeto
Iotopwkn} avadpopn)

Avyvntioxi pé@odog e AaBepéving Ofong
Xpnoworomnke amd tovg apyaiovg Aryvmtiovg ko Bafvimviovg (2000 w.X. — 1000
n.X.) ko otnv Evpdnn otic apyéc tov 14” ai. ota 1woAikd «oyoleio tov dfakoy Kot
eMQavifeTol oTa apEPIKAVIKO OYOMKAE eyyelpidia €mg kot To 1780. Zta «oyoAeio Tov
aPokay didockav podnUATIKG ©6TOVG YIoUg ITaAdV eumdp®V KAl OVTE NTOV 7OV
glonyoyav oto koo 1o Ivéo-Apafikd aplBuntcd cHoue Kot tovg odyopibuovg yuo
mv xpnomn tov. H aryvrtiokny pébodog meprypdpetar otov mamvpo Rhind kot otov
némupo g Mooyac. Ot apyaiot Arydvmtior pdvtevav €va foikd adrid cuyvd Aabepévo
aplOpod Kol HETA TOV TPOGAPLOLOV OTO GMGTO OTOTEAEG AL
Hopaderypa:
Mio mocdtmTa kou €va TéTapTo avutng ov mpootebovv kdvouv 15. TMow eivar m
nmocotro; (IpdPAnua #26, Iarvpog Rhind).

Ovopdotnke étol and tov Henry Rhind, o omoiog tov Bprike, to 1858 (onuepa
evAdooetal 6to Bpetaviké Movoeio). O Rhind ftav dtknyodpog amd tn Zkotio kot
Bpétnke oty Alyvnto AOY® OvVATVELCTIK®V TPOPANUATOV. AYOpPAGE TOV TATVLPO AVTO,
pali pe évav AoV Tamupo (Yvomotd onuepa og «AgPUATIVOG KOAVOPOC»), GTNV ayopd
oV Aov&op. O1 dlaotdoelg Tov Tamvpov gival 33 ex. TAGTOG KOl S [ PAKOG. Kot gival
Ypaupévog otny tepatikn ypaon. Iepiéyet 83 pobnuatikd tpofAnuata Mepucd givar
amAoil vtoAoyicpol, dnwg Tpdcheon KLaoHaToOVY 1 dlaipeon aptOpmy. AAL apopodV
VTOAOYIGHOVG EPPadDV, OYK®V 1 €ivail OIKOVOUIKE Tpo AT Koo UEPVDY
epoppoymv otV Atyvnto. Evivnooiokn ival ) tpocséyyion tov T = 3,1605.

O IMéamvupog Rhind avtiypdenke and évav aviypagéa xepoypdemy, Tov A’hmose, yio
tov omoiov dgv yvopilovue timoto, ovte kav mwote élnoe. Ymoloyiletor OtL TOV
avtéypaye 10 1650 m.X.. Agdopévov 6T 0 A’hmose Aéel 611 To TpofAnparta givar 200
1oV, Ba mpénetl va, ypovoroyovvton amd to 1850 n.X. O Ildmvpog Rhind frov mbavov
éva €1dog eyyelpdiov ywo vo pabel o orydmtiog podntg amid podnuatikd. Kamow
TPOPANUOTO Elyav 0TOXO VO PEATIOGOVLV TIC VTOAOYIOTIKEG TOLG KOVOTNTEG, GAAQ
epdppolov avTég TIG IKOVOTNTEG OTN YE®PYID, TNV OWKOJOWMIKN KOTOCKELY] KOl GTO
O1KOVO LK.

Ta pofiipata mov akolovBovv givar amd avtoév tov [dmvpo:

1. Mia mocoryra ka1 éva éBdouo e av npocteoiby pali kavovv 19. Iowa sivar
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mocotnta; ((Lpofinua #24 )
2. Mio mocétyta Kat to uico g av xpoctefoivy kavovv 16. Iowa sivar n mocoTyTa;
(Ilpofinua #25)
3. Mia mocétyta kat 660 tpita TS mocoTyTaS TPooTifevral Kol amd To dlpoicua.
agaipeital o éva tpito ko1 amouéver 10.1lowa eivar § wocotyra; (Ilpofinua #28)
Mropeite va ta AOcETE e GOYYPOVO GUUPBOMGUO;

Avto givar éva Baporoviako tpofinua:
4. Bpijka pia nétpa, aiida dev Ty {nea. Apod npécleca éva éfdouo Kai éva
evoéxato Ttov ocvvolixotv Bapovg {vyile 60. Iloto jray to apyiko s fapog;
Mropeite va to AVGETE e GVYYPOVO GUUPOAGO;

0O Awdgpavtog amd v AleEavdpela mov élnoe mepimov 1o 250 p.X. gonyoye
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GLUPOAIKEC GUVTOUEDGELG Y10 OPIoUEVOLG OpoVS TV e&lomaemv. To povo mov gival

Yvooto yo v {on Tov Atdeavtov givor 0Tt elvat Ypapévo 6Tov Tépo Tov:

5. Avtdg o tdgpoc éxel Tov Aidpavro... O Ocog Tov mapaydpnyce va eival maldi yio To
éva Exto ™S (wHS TOV Kal vEoS Yl TO éva dwdéKkato Kal akiua éva Efoouo wg
epyévng. Ilévte ypovia uetd to yduo tov yevvilnke évag ylos mov mébave téooepa
XPOVIa. TTPLY TOV TATEPA TOV EY0VTAS CIGEL TA HIGA YPOVIA OTTO TOV TATEPAS TOD.

Mropeite va Bpeite moca ypovia Ence o AdQavtog;

“Evag 6ALog TOMTIGHOG TOV OOKOAVTTTETAL OO €val PiAio padnuotikdv Tpofinpdtov
givat o moMTiopoc e Apueviag tov 7°° ar p.X. To Pifhio, Ipofiijuaza kar Aboeig tov
Vardapet Anania tov Shirak, givon pio. svAhoyn 24 TpofAnudTov.

AxolovBovv 600 TpofAnuata omd avto to PifAio:

6. Kaztd tn digpkera g diaenung eEéyepons twv Apueviov evavtiov tov Iepodv,
otay o Zaurak Kamsarakan crxotwaoe tov Saurem, évag amo tovg Apuéviovg
adlopuatiovs éotelle Evay ansotaluévo otov llépan facilia yio va avakxoivacel
Ta 00VVHPd véa. O amectaiuévog tadioeve 50 uilia o¢ pia uEPa. Aekanévre uépes
apyotepa, otay to Euals avto o Zaurak éotelle Koflaldpniocs va KatadidEOVY Kol
va, pEPovy Tiew Tov anectaiuévo. O kafaldpnoes kaloway 80 uilia ce pio uépa.
Bpeite méoeg uépeg yperdotnray yio va mdeovy Tov aAnseTaiuEvo.

1. O matépac pov pov eime THY TAPAKATO 16TOPIA: KATA T OIAPKELL TV OLAGIHUMDY
molépv uetalv Tmv Apueviov kol tov Ilepodv, o npiykiras Zaurak
Kamsarakan éxave aérofavuactes npwikés npaleis. EmtéOnwe ota nepoikd
OTPATEVUOTO TPELS POPES G Eva uovo upva. Ty apdTy popd Katépprye to uicod
TEPOCIKO GTPATO, T OEVTEPY POPd, KATAOIWOKOVTAS TovS lIépaes, éopale To éva
TETAPTO TOV APYIK0D TANOVGHOD TV aTpaTIOTOV. T TPITH POPA KATEGTPEWE TO
éva evoéxato tov apyikot mepoikov atpatov. Ot Ilépees mov ftay arxoua
Swvravoi, §Tav dlarxécior 0yo6vTa, Tpdankay o€ gy Tpog tyy Nakhichevan.
AT avTo Tto volotro, va fpeite mocol lIépoes aTpatidTes vIIpYaAY TPV TH
ocpayi].

Mmropeite va to. AVoETE e GUYYPOVO GUUBOAIGHO;
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Iohopki) Mé0odog tov Al-jabr kar Al-mugabala

O ocvvnng pog tpomog emiAvong YPoUUKOV EIGHOCEMY YPOVOLOYEITAL amd TNV €TOYN

™mg epyaociag tov Abu-Abdullah Mohammed ibn Musa Al-Khwarizmi (Mohammed,

natépag tov Abdullah, yioc tov Moses, oandé to Khwarezm). O Al-Khwarizmi
xpnowonoinoe Tig texvikég al-jabr kot al-mugqabala yio va avéyet ypoppukés E16MGELS
omn otdvtopt popen v omoio ovopale «pileg ioec pe apBpodey. O dyvmortog
ovopagotav «piCor. O Al-Khwarizmi £€dmwoe ¢ TapAdEYo ALTNG TNG CTAVTIAPT LOPPTG

To TPOPANUa «Técoepic pileg eivan ioeg pe gikoow. Metd cvumépave 6t 1 pila eivon 5.

Agv ypnoyonolovce GOUPoAn aAAE To Eypape OAa e Ady1a.

Ac mpoomabnoovpe vo. Abcovpe Eva GAAo dtdornpo TpdAnpa. Avtd

TEPLYPAPETOL G€ Eva BpVUA0 oYeTIKO pe TV dtafnkn tov Al-Khwarizmi tnv

omoia £ypaye Aiyo mpwv o BAvatd TOV KOl EVA 1) YOVAIKE TOV HTAV £YKVOG,.

8. Zbupwva ue ™y S1001jkn av n yovaika ékave 1o, 0 Y10G ERPETE va KANPOVOUGEL
Ta 2/3 tig meprovoiog Koi i yovaika to 1/3. Av éxave Kép, tote i yovaixa Oo
Kqpovouovee ta 2/3 kot kopn to 1/3. Metd to Oavato tov i yovaixa Tov Ekave
Joidvua, éva ayopt ki1 éva kopirtol. Ilag Oa émpeme va poipactei n meprovoio
mpoxeyuévov va tnpybei n 0éinon tov AI-Khwarizmi;

O Leonhard Euler yw v gridvon wpopinpatov.
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O Leonhard Euler, o mAéov mopaywyikdc podnpotikog tov 18 ai éypaye éva
eyyepidio diyefpag to 1770. Xto Tpnpa mov agopd ot emilvon eéicdoewv o Euler
£0M0E L0 TPOGEKTIKY TEPLYPAPT TOL TAOC VO, AVVOVUE TPOPANUOTO UETATPETOVTAS TO
oe eElomoelg. ['paoet:
Znv Adyefipa, otav Epovue Evo. EpATHUA VA ETIADGOVUE, OVATOPIOTODUE
0V 0plud mwov ovalntodue ue Evo OmO TO TEAEVTOLO. YPOUUOTO TOD
aApafnton, Koi uetd Ppiokovue e moio tpomo or dobcioes ovvOnKeg
UTOPOOY VO, aynuotioovy uio 1o0tnta wetold ovo mooothtwy. Avth n
100THTO, AVOTOPLOTATOL e EVO. EI00G TOTO OV Kaleitar eClowaoy, 1 omoia.
nog emtpémer vo kabBopicovue telikd TtV TR TOV OpPlOUod OV
ovalnTovuE Kol KOTd GOVETEL VO EXIADGODUE TO EPWTHUOL.

HpopMpota yia To omiti

Ta mpoprnparta 9,10,11 kon 12 mov akorovbovv givor amd tov ndmvpo tov Rhind:

9. Mia mocotnta Kot to €vo. Tpito g av Tpootebdovv kavovy 21.ITow givar n
nocotnta; ( [IpoPinua #27)

10. Av ot pio mocdtta Tpocbicovpe to 1/5 g kaver 21. o givor | mocoT 1O,

11. Mia mocotnta, To £va Tpito ¢ Kol To £va TETaPTO TG oV TpooTtedovv divouy 2.
[Mowd eivan n mocotta; (ITpoPaAnua #32)

12. TI6ca Bodia givar oto komddt, Otav ta 2/3 tov 1/3 awtdv kdvouy 70;

13. To axdrovbo TpofAnua sivan omd to Bifrio Liber Abaci ( To Bifiio tov
Yroloyiouod) ypoppévo to 1202 and tov Leonardo tng Pisa, o onoiog €yve
apyodtepa yvwotog og Fibonacci.

I"og evdg Itarob epmdpov g [ia, popemdbnke otnv Agpikn kot épade podnpotikd
ano Iohapotéc daokarovg. Kabmg ta&ideve yior SOVAEIES e TOV TOTEPQ TOV
ocuvovtinke pe lohapotéc Adyoug Kot épade ) pabnuotikn yvoon tov loAapkon
koopov. Otav enéotpeye amod ta. Taéidia Tov, aPEp®oe To EXOUEVA 25 ¥poOVia,
yphpovtag PAia kot ¥pnolLonomvTog 0,TL Eixe HADEL.

"Evag povapng ayopace £va GUYKEKPIUEVO TOGO UNA®V Kol TANp®GE Eva, S1vAp1o Yio

k&g 7 pnha. Tnv emduevn pépa movinoe 6Aa ta uiAa 1 dnvapio yuo kabe 5 uia. To

kaBapo tov k€pdog Nrav 12 dnvapua. [1oca pqra aydpace; [Toca dnvipia Edwoe

apyLKE;

14. To axdérovbo TpofAnua sivan omd to Biffrio Lilavati tov Ivéod pabnpatikod
Bhaskara (1150 p.X.). Amo éva 6opd AOVAOLILDY AOTMV, TO £VOL TPiTO, TO £Val
TEUTTO KOl TO £val £KTO TPOSPEPON KV avticTorya otovg Beovg Siva, Vishnu kot
Sun, kot o éva TéTapto otov Bhavami. Ot vtoloimot €61 Awtoi d6OnKav otov
a&oTo ddokaro. Ileg ypryopa 6A0 Tov aplBud Tov AWTOV.

H eficoon o-X+pf=0
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o Av OHEO,réts:&Xz—B@ﬁz—EQX=—E.
o (0} (0}
Anradf av o #0 1 e€icoon £xel povadkn Aon v X = _B .
o
e Av a=0, t61e 1 ekicwon ax=—P yiveror 0-X =—PB kar eivar pavepd 6Tt yia va
TN Aoovpe TPEmEL va yvaopilovpe Tig TYEG Tov P, yiati:
- av B#0 n e&lowon eivan advvaTy, EVO
- av B=0 n ekiocwon &xer m popen 0-X =0 kar oAndedel yra kéOe T ToL
TPOYUATIKOV 0plBpov X, Onhadn eivar ToVTOHTNTA.

100. No Aoete 11¢ e€lomoels:
@) X2 (x+1)—x(x+1)" =0 ﬁ)(xz—lf-—xz(x2—2x+1)=0
) (x=1)° +x*-1=0 8) (x+1) +2(x+1)(x 1) +(x-1)" =0

101. No Aoete 116 e€lomoels:
o) X} +x?+x+1=0 P)x*—3x*-4x+12=0 7) 2x° —2x=x*-1

102. No MoBei n e&icwon : 64x° +27(2—x)’ =(x +6)’.

103. Aiveton 1) e€icoon A-X=X+A* —1, pe mapdustpo AR .
0) Noa amodeiéete 6t1 ) Topandve e&icmaon YPAgeTal IGOSVVLL:
(A-1)x=(-1)(2+1), LeR.
B) Na Bpeite T1g TIpéG TOV A Y10 TIG OToleg M Tapamdve e&icmon Exel akpPdg pio
Abom v omoia kot vo Ppeite.
v) I'o o Tipn| tov A 1 Tapandve e&icmon givol TaVTOHTNTO GTO GUVOLO TOV
TPOYUOTIK®V 0plOpdv; No dITIOAOYNGETE TV ATAVINGT GOC.

104. Aivetau m gicwon: (a+3)x=a’— 9, pe napépetpo aeR.
a) No Avoete v e€lomon 0TS TOPOKATO TEPIMTMOCELS:
i) otav a=1 i) 6tav o0 =-3
B) No Bpeite T1g TipéC TOV 0, Yo TG 070iEg 1) eElo®oN el LOVAdIKY AVGT KoL VoL,
TPOGOI0PIcETE TN AVOT| AVTN.

105. I'a 115 d1dpopeg TIES TOV TPAYHATIKOV aplBUov A, va AVCETE TG EEI0DGELS:

2xX +1
@) (A-1)x=27-1 B) AX+3L = 2X + A2 p 2=
106. Na. Av000v o1 E16MGELS Y1a TIC S14QOopeg TG Tov A ER ¢
) 3X+7MX=5(X—K2)+6X2—4 B) X-2 n X+2=1
A—2 A+2

107. Ta 115 016.9OopeS TIES TOV TPAYLOTIKOV aptOpmv A, W, va Aboete v e&icwon:
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AX-2u=X+4.

108. Aivetau ) e&icwon (a+3)x=2p—4.
a) [ woteg Tipéc tov o,B n eicmon £xel povadikn Avon;
B) o moteg Tipég v a,P 1 e€icwon givar advvarn;
v) o moeg Tipég v o,P 1 e&lowon gival tavtoTTO

109. Na Aoete T1g TapaKdto eE10DoELS:
@) [x+3/=2 B) [x—4/=0 v) |[x—6/=-3
d) [x-1=3 &) [x+3=0 07) [X+4{=-2
110. Na Moete 116 e€lomoels:

o) [x-1-2=3 B) [2x-3+1=4 v) [3-[x+2||=1

111. No Avoete T1g TapaKdto eEl0DoELS:

@)|3x—4=2|x+3 B) |2x—3/=|x+6| 7 [2x-10)=\X* —4x + 4

112. No AvBo0v ot e&lodoels :
x-2/+4 |x-2/+3 4
o) - =—
3 5 3

|2x—1|—1_ _|6x—3|—2

B) 1- |1-2x|

113. Na Aoete 11¢ e€lomoelc:
@)3x -1 =2x-1 B) [3x—2|=x+1 v) [x—2|=2x-3

114. Na Moete v g€icwon: ||X—3|+2|=2| | X—3|—4|

115. Na AvB0ov0v o1 e&lomoelg :
@) |x+1||x-5|=2|x+1]| B) 2|x—3|—-|x*-9|=0

116. Na Moete 116 e€lodoels:
@)3x -1 -|x+2|=x+3 B) [2—x|+2|x+3[=4

117. Aivovton ot mapaoctdoelg: A = |2X - 4| kot B= |X —3| , 6mov o x givan
TPOAYLATIKOG oplOUoG.
a) Mo k40e 2<X <3 vo anodeitete 6t A+B=x-1.

B) Ynapyel X € [2, 3) ®ote va woyvel A+B =2 ; No a1TioA0yNGETE TNV ATAVINGT

118.To ta a,B € R mov 1oydeL 1) oxéon o +B% +25—8a— 6B =0 ,va Avbei
glicoon Xx =p°x + X —ar+p.
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H sicoon X' =a
Av v dptiog kan o < 0 ,16te N e€icwon X¥ =a eivor adbvorn
x=+Ya
x= o

Av v neprrtog kar o0 >0 tote: X' = X= Yo

Avv dptiog kaw a>0 1o1e: X' =00 & {

Av v neprrtog kar <0 tote: X' =< X = _v/ a|

119. No AvB0ovv o1 e&lomoelg:
a) x> —25=0 p) x* —625=0 0 D ) 3) x* +81=0

120. No AvBovv o1 e&lomoelg:
a) X} -27=0 B) x°+243=0 y) x®¥* -1=0

121. Na AvBovv o1 e&lomoelc:
a) X' =2x*=0 p) x°-9x*=0 y) x®+125x°> =0 3) x?-x*=0

122. No 2000V ot e&lomoelg:

a) (x+1)' ~81=0 B) (x-2) +128=0 y (2x-1)° +243=0
8) (3x+2)' ~128=0 £ 8L(x+2)' —~(x+2)'=0  or)16(x+4) ~81=0

E&ismoeic 20v fabpov

Iotopikd mwpoPfinpata

Mohammed ibn Musa al-Khwarizmi 790-850 p.X, Bayddtn
(onuepwo Ipax). Xto Birio tov Hisab al-jabr w’al-mugabala
(825 n.X) éypaye oy €l00y®@YN OTL YPAQTNKE Yo, va. Ogi&et
QVTO TOL EIVOL KEVKOAOTATO KOl TTLO YPT|GIUO GTNV AplOUNTIKT,
TETOL0, TOL 0L AVOPMTTOL GUVEYMG XPELALOVTUL GE TEPIMTMCELG
KANPOVOLLAG, KANPOSOTNUAT®V, YOPIGUDV, OyOYDV Kol
gumopiov Kot og OAEG TIC PeTa&d TOVg GUVAALOYEG, 1 OOV 1|
LETPNOT TNG VNG, TO CKAWYLLO KOVOAM®Y, YEMUETPLKOL
VTOAOYIGHOT KOl GAAQ, AVTIKEIILEVO SOPOPOV EWBDV
gumAékovtam. Me dAla Aoy o al-Khwarizmi ioyvpillotav ot
&ypape £va, TPOKTIKO EYYEWIO0 Oyt Eva BewpnTikd. Ag dovue LEPIKA Ao Ta.
TpoPAqLOTA TOV:

1. Awipeca to déxa oe dvo puépn. [MoAlamiacioca to £va amd To dVO PéEPN UeE TO
Ao, Metd moAAamAaGiaGo TO £vaL Ao TOL OVO LE TOV E0VTO TOL KoL TO YIVOUEVO
TOV TOAALUTAQGLOGUOD LLE TOV E0VTO TOL EIVOL TETPATAAGLIO TOV YIVOUEVOL TOV EVOG
UEPOLG HE TO GAAO.
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2. Awipeca 1o déka og dVo uépr. Metd, moddamiacioca To Kabe Eva e ToV €0vTd
ToV Kol 6ToY Tpdcbeca ta yvoueva, to dBpotopa Tav 58.
3. Awipgoa to déko o€ 600 PEPT) KOl SLOUPESH TO TPATO LIE TO OEVTEPO KOl TO SEVLTEPO

pe 1o tpadto. To dBpoicua TV TnAiKmv gival 26

4.’Eva vopiopa, popdletat e€icov peta&y evog aptBpov aviporwv. Edv mpocsbéceig
&vav avOpmmo aKOpo Kot HOIPAGEIS TAAL, 1) avoAoyia Tov kdOe evog gival Eva €KTo
TOL VOLUGHOTOG AydTEPO amd TN TPMOTN Popd. [16cot dvOpwmot v pyov Katapynv;
Elvar eavepo 011 ta TpofAaTo ToV, 0V VOl «TPOKTIKGY OTMG VITOCYEONKE GTOV
npdLoyo.

Koatd ™ mepiodo g Avayévvneng, 6tav n diyeppa éptace otnv Evpdnn, moAroi
oLYYPOQEIS Eypoyav Keipeva eKBETOVTAG 10EEC Y1 TNV EMIAVOT TV deLTEPOPEOOY
eElowoemv. AAMG TaAL, VPOV Alyo TPOPANLOTE TTOL OV TAV QPN PIUEVAL.
BNy Girolamo Cardano (1501-1576 Itoiia). otpog wov
aoyoAnOnke kot pe ta ponuatikd. To €épyo tov, Ars Magna
(1545) NTav 10 TPpdTO ATVIKS EYYXEPIO0 APLEPOUEVO
amokAEloTIKG otV Ahyeppa. Ta mpoPAnpata Tov akoAovhovy
etvat amd avtod to Pifido.
1.Ymqpyav 600 GUVETUPIGHOL €K TV 0TTOI®mV 0 €vag glxe Tpia
péAN mepiocdtepa omd Tov GALo. Moipacay ico apfud
YPLOOV VOUGUATOV PeTaé&D TV PHeEA®V Tovg. O apBuog Tmv
XPLOMV VOULIGLATMV OV MTAV Y10l Loipacpo og Kabe
nepintoon frav 93 TEPIGGOTEPO GO TO GLVOLO TV UEADY TOV
. O00 GLVETUPIOUDV KaL TO, LEAT) TOL HKPOTEPOV GUVETAULPLGLLOV
Ehafov 6 TEPIGGATEPU YPVGE VOUIGLOTO OO T, LEAT TOL UEYOADTEPOL GUVETUPIGHOV.
[Toca g eiye KaOe cuvetopiopdc;
2.’Evag avBpwmnog mye oty ayopd Tpelg popéc. Tn mpmtn gopd £pepe Tiom To
dumhdoia omd 6ca giye mapetl poli tov. Tn debtepn popd, Tpe pali Tov avTd T0
OMAAC10 TOGO KOl ETEGTPEYE LLE TO 1010 GLV TNV TETPAY®VIKT ToV pila cuv
dvo_emmAéov ypucd vopicpata. OAa avtd to 10T pNnoEe Kol ETEGTPEYE GTNV 0yopdL LIE
avta Yo tpitn eopd. To kEpSog Tov and avt TN TPiTN POPA NTAV TO TETPAYOVO TOV
10600 7oL glye mapet pali Tov Kot emmAéov Téocepa ypvod vouicuata. Olo avtd HTov
310 ypvod vopiocuata. [Téca ypucd vouicpato eiye mapet pali Tov T TPOTN OPd;

[pofrjpata yia To omitL:

To wpdroe £€L givor and v epyacia Tov al-Khwarizmi.

1. lMoAlamAiaciooa To éva TPITO G TOGOTNTOS GLV £VaL UE TO Vo, TETAPTO TNG 110G
ToGHTNTOG Kol TO Yvopevo givon elcoot. [Towd eivon n mocoTNTA;

2. Awipgoa to déKa o€ S0 pPéEPT Kol TOALATANGLALOVTOG TO £va O aVTA TO LEPT| LE TO
GAlo, To amotéleoua NTav gikoot va. [lowd nrav ta uépn;

3. Awipgoa to déka og 600 pPépT, Kot 0pod ToAAamAacioca kaOe PEPOg e Tov 0VTO
Tov, T TPoOcheca kat TPOGhHesa 610 AOPOIGHE TOVE TNV SLAPOPE TV dVO UEPDOV, KOL TO
ovvolo givar mevrvta téocepa. [low ivor ta pépn;

4. Bpeite évo apiBud yia tov omoio, edv 10 €va tpito Tov Tpoctebel 6To 3 KO TO
aBpotopa aparpedel amd Tov aptBpd, Kot 10 OTOTEAEC LN TOAMATANGLOGTEL [LE TOV EAVTO
TOV, M AAVINGT Eivol 0 apyIKOg aplouoc.
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5. Eav apyioceic pe Evav apiBpud, HeTd apoipEcelg To £va. TPiTo Tov, PETE TO £va TETAPTO
TOV, HETE TO VO TEUTTO TOL Kot LETE 4, Kot €0V PETE TOAAATAAGIAGELS TO OMOTEAEG LN
LE TOV €000TO TOV, TTaipveLg 12 Tapamave amd Tov apykd aptdpuod. Bpeg tov apifud.

6. Awipeoa to déka og dvo pépn. [loAlamhaciaca To £va puépog e To déka Kat To GALO
e TOV €00TO TOV Kot TaL yvopeva gival ta idwa. [lowd eivon ta pépn;

Ta dvo endueva Tpofrquata ivan amd v epyacio Tov Cardano.

7. Ymipyoav dvo apynyoti o kdbe évag ek TV onoimv poipace 48 ¥pucd VOUIGLOTO GTOVG
OTPOTIOTEC TOV. AVTOG TTOV £lye OVO GTPOTIDOTEC AlYOTEPOLG gl 4 vouiopaTo
neplocoHTEPA Y10 TOV KGBE oTpatidtn omd Tov AAro. [I6covg otpatidteg giye kdbe
apYNYOC;

8. Yrapyet évag apiBuodg této10g doTe GV dV0 QOPEG 1) TETPOYOVIKT| TOV pila Tpootedei
o€ aVTOV Kal edv o€ avTd T0 ABpoIsHa 500 PopEG M TETPAYOVIKY ToL pila Tpootedet,
dtvet éva ovvoro 10. Bpeite tov apBpd. (Ynddeitn: Avtipetoniote o pe 0o Pripata,
apyilovtag amd to teMkd dbpoicpa. Eotm ott avtd eivar X° dote va pmopéoete
gvkora va Bpeite v TeTpayviKn tov pila. To tetpdywvo g Avong Ba ivar 1o TpdTo
10G0).

To endpeva dHo mpoPAnuata sivar and tnv gpyacio tov Recorde.

Robert Record (1510-1558, Ovaidg ). Kat avtdg, apyikd
OTOVOACE 1TPIKT. APYOTEPO ALGYOANONKE KAt LE TNV 16TOpia Kot
T podnuatikd. ‘Hrtav o TpdTtog mov glonyaye v aAyeppa otnv
AyyMo. 'Eypaye pia oelpd and oyoikd eyyelpiote, Kot pdiicto
oTa AYYAIKA, TIGTEVOVTOG OTL TO patdnpatikd dev pmopei va ival
pnévo ya avtovg mov yvopilovv Aatvikd 1] EXinviké. Ta
mpofAnuata givor and to Pifiio tov The Whetstone of Witte (1557)
10 omoio Ba to petappdlape To Axoviatipt s eCorvados. A&ilet
ToV KOTO va. atafovue Aiyo otov Titho mov enéhee o Record: Cosa
glval 1 ATIVIKG TO «TTPAYLLOD KOL TO ¥PNCLOTOL00G0V Y10, ToV dyvewoto. Ot aAyefplotéc
ovoualovtav COSSISts kot 1 dAyePpa yio ToAAG xpdvio TaV YVOOTH WG 1 COSSIC TéYVN.
(To 1525 o Rudolff dnuocicvoe to Biprio Coss to omoio fTav to TpdTo I'eppovikd
eyyepidio dayePpag). H AéEn cos eivar  Aatwviky AéEn yo. to whetstone, pia nétpa yio
va axoviovtol Evpdeia kot epyoleia. ).

9. Ympyav dvo avBpmmotl mov eiyov KATod XpNHOTIKE TOGd, £T01 MOTE TO dfpotoua

TOV TOCAHV TOV JEVTEPOL NTOV 3 — QOPEG TOL TP@TOV. Edv 01 dH0 mocdtNTES TOVG
4
noAlamAactaloviay petald Toug Kot 6€ 0TO TO GUVOAO TPOoTiBEVTO 01 dVO TOCHTNTEG,
1
Oo avépyoviav og 142 E . [Moca elye o kabévag;

10.Yndpyet évog aptBpog, Tov omoio £xm Eeydoet, Kot dtonpeitat o€ VO PEPT, TO TPMOTO
€K TV omoimV &xm emiong exdoel. AAAG To dgbTEPO NTOV 4 Kot BupApat TAVIOG TMG
€4V 10 PEPOG OV EY® EgXATEL TOALOTAAGIALOVTOV LIE TOV EXVTO TOV KO €miong pe 4,
avtoi ot dvo apbpoi Ba giyav abpowopa 117. @a nBera vo EEp® TO1OG NTAV O APYLKOG
aptpog Kat Tod NTaV T0 UEPOS TOL TTOV EEXOCA.
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Hapayovrag Tov Tomo g Agvtepofadmog ESicmong

O teyvikég emthvong devtepofadiuny elowcemv eppavilovtat TovAdyiotov mptv 4000
POV, otnyv apyaic Mecomotapio, onuepvo Ipdx. Ot pébodot mbavov mponibov amd
TIG TEYVIKEG TOV EMOTTMV, Ol OTO101 TV VTOYPEMUEVOL VA, EpYALOVTaL LIE TETPAYDVO KO
opBoydvia KaBdG ETOTTEVAV EKTAGELS YNG Y10 OIKOSOUIKOVG 6Komovg. Ot TEXVIKEG OTIC
omoieg KaTtéANyav TeEAKE dSwutnpodviay ond Tovg Ypoeels o mRMVES TIVOKIOES,
YPOLUEVEG OE GONVOELSN YPOPT, EKATOVTASEG 0d TIG 0T0ieg ovakalvPOnkay Tov 20° at.
amd TOVG APYULOAOYOLC.

Ot Arydmtot, ot Kwvéfor kan ot 'EAAnveg pobnuartikoi €édvvayv
Slpopmv TOmmV devtepofdbneg eflomaoelg, To 1010 KOl Ol
Apafeg ano tov 9° wg tov 12° an. Avtoi o1 Apafeg {odoav og
po avtokpatopion wov ektewotov omd v Iomovio kol To
Mopoko Avtikd g to Ioxiotdv Avatolkd kot 1 omola giyxe
Kown YA®cca to. Apafikd kot kown Opnokeio to Ioddp.

O Muhammad ibn Musa al-Khwarizmi, and tovg mpdTOLg
Apafeg podnuatikovg (mepimov 780-850 w.X), epyalodtav otov
Oiko g Zopiag otn Bayddt ( oto onuepwod Ipax). O Al-

Khwarizmi éypaye éva Piprio yio v dlyePpa, ot0 omoio
enoaviCovrar ot Aé€eig al-jabr ( amd Omov ko n AEEN dhyePpa) kou al-mugabala. To
6voua al-Khwarizmi £ywve n onuepwvn AéEn akyopBuoc. o PBipiio tov, peta&d dAlmv
Abvel Kat to akdAovBo Tpofinua :

Loio mpémet va givor o TETPAY@VO TO 0TOT0 OTOY OWENBOET KOTa JéKka oo Tig pileg

o0, 1600vvauel ue 39; (ue Ty Aéln tetpdywvo ewoel avté mov aruspa éue X
Ko pe v AéEn pido evvoel amAd, 1o X)

O Al-Khwarizmi é6wve 0dnyieg yio v emidvon pe Adya:

oo mpérmer vo eivar 10 TETPEY@VO T0 0TOI0 OVENUEVO KOTA OEKA OO TIC PILeS
700 1000vvouel ue 39; H Avon eivar n eéng: Moipaleis oto oo to ninbog twv
PV, T0 0TOI0 Y10, TO TOPOV TAPAJELyUa Kavel wevte. AvTo To Tollamiaoidlels
HE TOV £aVTO TOD, TO YIvouevo givar 25. Ilpoobece 10 oto 39. To abpoiouo. eivai
64. Twpo woape ™ pilo avTtod, TOL EIVAL OKTW KOl OPOIPETE OTO OVTO TO UIGO
wAnbog twv pilov wov eivou wévte. To vwolowmo eivor tpio. Avty eivar n pila
TOV TETPAYADVOD TOV EWYOYVEG.

Apaotnprotnta 1

A) No dwutvndcovpe o TpOPANpHa pe GOYYPOVO aAYEPPIKO GUUPBOAIGUO.
B) Ag dovpe tdpa tig 0dnyieg mov diver o Al-Khwarizmi
To mhdrog evog opBoywviov givar 10 povadeg, To unKog tov gival dyvooTo.

- i;____‘__,_—-l'f=101
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Kotaokevalovpe éva tetpdymvo ot pio mhevpd tov opboymviov pe TAEVPE TO UNKOG,
OTMG PALVETUL GTO GYNLLOL.

E=*+10x
E=x? X 10 ' E=10x x+10
~ .4 . . |
x| L
--rer={=nO-- r=r=T1==1--r-

Ta o6%0 oypoata poli £ovv eupadov 39 povades. Ilowd eivor To pikog TOVL
opBoywviov;
Adon

Zytodpeve: H yeopstpucry Avon g eéicoong X* +10x =39

Xopifovpe ot péon 1o opboydvio pe mAevpés 10 Kot X KatakdpLuea Kol LETA
UETOKIVOVUE TO £va Lo 6N PAGT) TOL TETPAYDVOUL.

X 5,5 le 5
EERRS RS
- 21— - [ X X)-a-a-o--
1 ] 5
Lopampopue otTL av

“CUUTANPDOGOVE” OTNV KAT® deE18 YoVio TOL OYUOTOC £VO TETPAYWOVO TAELPAGS S,
SnAodh pe epPaddv 5%=25, tote Snuiovpyeite Eva TeTPay®VO pE TAEVPE X+5, SnAadh pe

eupadov E =(x+5)°

1 1 1 X+5

E=x245x+5x+25 E=(x+3)

Anhody siyope £va opBoydvio pe epfoadov X +10X kot Oéhape X +10x =39
Apa

x% +10x =39
x? +10x+25=39+25
(x+5)2 =64

Onote X+5=48<=x=8-5=31 x=--8-5=-13
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BéBaia ot mepintoon tov oynpatog eivor X =3.

No gnavorapere ™) owwdwkacia pe éva opBoydvio mwov £xer whdtog 8 , dyvowoto
pKog, Tov omoiov To euPadév pali pe To TETPAYOVO OV GYNUOTICETAL pE TAELPE
70 AYVOOTO PKOG, €ival ico pe 9.

[eprypdyte pnTd T0 PripoTa TG AOoNG.

Apaotnprotnra 2
Ag yevikgvooope To TPOfinpa yopic T xp1o1 cvyKEKPpEvov aplipev. @flovpe
VO KOTOGKEVAGOVIE VO TOTO TTOV VU PG EMITPEMEL VA AOVOVIE OAQ TO. AVTIGTOLYO
apofijpata. I't 0vTté 00 YPNGNOTOU|GOVUE YPAPNRATE VIO VO OVTITPOCMOTEVOVUE
TOVG appovc. Oa YPNGIHOTO|GOVUE TO P Y10 VU AVTITPOCHOTEVGOVUE TO TLATOS, ¥
YU TO0 6VVOAKG epPaddv Kol @s vV oty dryefpa, X Yo TO AYV®OOTO PjKoG.
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Apywcd mpémel vo petappdoovpe to mpdPAnpa o alyePpikn eicmon kot HETA Vo
YPNOOTOGOVE Ta. fpata Tng opactnpdmtag 1 yio vo Bpodue tov dyvmoTo.

To epPaddv TeTpaydvov TAEVPAG X EVOL. ..v'neeveninennse.
To epPaddv 0pfoy@viov TAGTOVG S KOl WAKOUE X EIVOL «vvvvvreeiiiiiineeneenennen,
H &&iowomn mov dniovel 611 10 ABpOIGHA TV dVO TPOTYOVLUEVAOV EUPASDY 1GOVTAL LUE Y

Emi\vote 1o Tpofinpa 0nmg oTig 600 TPoNYOOUEVES TEPITTAOCELG

[Ipénel va ptdoete o€ Eva amoTEAEC A 1IGOOVVALO [LE TO EMOUEVO:

(E)ZY_E:—M_ VB + 2y
2 2 2
Aniadn avtdc o THmog divel T Avon pag devtepofadutag e&icmong
X*+Bx=y 5§ X +Px—-y=0
Xpnoponoleiote T0 TOMO Yo VO EMOANOEVCETE TO ATOTELECUOATA TOV TPOTYOVUEVDV
TPoPANUATOV.
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Apacstyprotnrae 3
Oflovpe va YEVIKEDGOVUE TOV TUMO AOTE Vo Pmopel va ypriowonombei ko og
e€lomoeig 0gvTéPov Padpod ariing popeiig.
Apyikd O£hovpe va TOV EQAPROGOVIE 6E EE16AGES TS HopPONiS: ax’ + PX =y
IMoa va yiver avtd dtoapovue Kot to Vo PEAT LE a.

H véa €€l000M EIVOL. ..o

Topo epoppocte ToV TOTO G€ LT TNV 5i0MON ONANOT OVTIKOTAGTHOTE TOVG VEOUG
GUVTEAECTEG.

(O JRVZ<To Tall 0o Tagi 1 AV A

ZNUEUDOTE OTL GTOV TOTO OEV LOG EVOLUPEPEL €AV o, f 1 ¥ elvar Betikol 1 apvntikol. Xtnv
apyaic Mecomotapio ot dvOpomolr dev elyov KaBOAov apvnTiKovg aplduovg, eueic
UTOPOVUE VO TOVE YPNCILOTOMNGOVUE TTAPOAO TTOL OgV €lval Kot TOAD TPOPUVES TWG
UTOPOVLE VO HETAPPACOVHE TO TETPAY®OVO kKol Ta opfoydvia otav ot apBuoi eivon
opVNTIKOL.

Yvvendg Oo €PapLOCOLUE TOV TUMO YL VO ADGOVUE TNV TO YEVIKN HOPPN TNG
devtepoPadmag eEiomong ax’ + px -y =0

[pénel va. v Eavaypdyouvpe 6T LOPPH TOV TOHTOV 7OV £yovue dNAdN o otabepdg
Opog 610 OEVTEPO UENOG.

ETOUYIVETOL c.v it

H dwopopd givar amdhd 6tLto 7 €xet aviikataotadel ond 10 —y.
Emi\vote 1o mpdfAnpa 0mmg oTic V0 TPONYOVUEVEG TEPUTTOCELS
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—B+/p* — 4oy
20
BéPota ahyeBpucd yia va éxel vonpa o Tponyodpevog tomoc, mpémet B — 4oy > 0.

[pénel va @taceTe 6€ Eva AmOTELEGHA 1G0OVVANO HE TOV TOTTO: X =

H zficoon ox” +Bx+y=0, a #0.

A =P -4ay PiCeg ¢ edicmeng
A>0 X2 = %
A=0 n = _%

A<O0 dgv vapyovv pileg

AOporopa kot yrvopevo pri@v

ax’ +Bx+y=0< x> —Sx+P=0

S=x1+x2=—E P=xX,=—
o o
AoKnocelg
123. Na Moete 116 e€lomoels:
a) 6x* +12x =0 B) V2x?—2x =0 7)Ax? —3x=0
124, No, Moete 11¢ e€lonoels:
a) x> -16=0 B) 2x* —4=0 y) x> +16=0 3)Ax* A% =0
125. No Moete 11¢ e€lomoels:
o) x> —6ax+80% =0 B) X2—2(0L2+BZ)X+(0L2—B2)2:0

126. Na amodsifete 6111 e&icmon X° +AXx —1=0 &yet pileg TPoypaTIKES Ko GVIGEG,
Yo KGOE TIUN TOV TPUYUATIKOD 0ptOpov A.

127. No. amodsifete 6T elicmon X* —AX +A—1=0 éyet mpaypatikéc pidec.

128. Aivetan 1) eéicwon X? —4x +A =0. Na Ppeite TV TN TOL TPAYLOTIKOD
apBpov A yo v omoia 1 e&iomon et
a) piCa 10 3 B) dvo pileg mpaypoTiKég Kot AVIGES
v) pia dSutn pila 0) Kopia mpaypatikn pia

129. Av 1 pio pita TG eéicmong X* — 2(7» + 2)X +2)% —2=0 sivot 10 2, vo Bpeite
™V GAAN ¢ pilo.
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130. Av 1 eéicoon X* —4x + A =0£ye1 2 ioec pilec, vo amodsifete 611 1) Elowon:
4x* — (k +1) X+1=0,éye1 2 pileg o1 omoiec kou va PpeBovv.

131. Aivovtau ot opdonpot apBpoi a, P yia Tovg omoiovg toydet: o —3af —4p% =0.
o) Na arodeifete 011 0 aplOuog % sivan Mon ¢ eélomong x> —3x—4=0.

B) No attioloynoete yioti o o givar tetpanAdotog tov .

132. Aivetan 1) eélomon: 2X° +Ax —36=0(1) pe mopdpstpo LR
a) Na dei&ete 0T1, Y10 KGOe Tipn Tov A, M e&iowon (1) €xel dvo pilec mpoypaTiKés
Ko GVioes.
B) Yrobétovpe tdpa 611 pio amd tig pileg g e€icmong (1) etvat o apBuodg p.
i) Na deiéete 6TL 0 apBudg —p eivar piCo g eéiomong 2x* —Ax —36=0
i) Na dei&ete otu
o p=0 «xm

1
e 0o0pBudc — eivor pia g eéicoong: —36x* +AX+2=0
p

133. Aivovtou 1) e€icoon: ox® — ((12 —1)X —a=0, pemopapetpo a#0.
2
a) Na amodei&ete 611 1 drokpivovca g e€icwong eivat: A = (az +1) .
B) Na amodeilete 6T ot pileg g e€icwong etvat: p; = Kop, =——
o

v) Na Bpebodv ot Tipéc Tov o doTe: |pl - p2| =2

134. Av X, X, eivor ot piCec ¢ e€icwong X° —4x —6=0, va vroloyicete T

TOPUCTACELS:
2 2
a) X; +X, B) XX, Y) X; +X5
1 1 X, -1 x,-1
8) X2 +x3 g —+— or) ——+2
X, X, X,+3 X, +3

135. Av Xx,,X, &ivor ot pileg g eéicmong X* —6X +2 =0, vo vmoloyiceTe TIg

TOPUCTAGELS:
2 2
a) X, +X, B) XX, Y) X{+X;
1 1 X, +2 X,+2
) X5 +x5 g —+— ot) L—+2
X, X, X,-1 x,-1

136. Na Bpeite 10 Tpdono TV pridv TV Tapakdto eE1I600emV, Yopig va TIg ADoETE.
a) X’ —6x+3=0 B) x> —4x-1=0
y) X +3x+2=0 3) x> +5x—-A*=0,L#0
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137. Na Bpeite 115 e&lomaoelg devtépov Pabuov mov Exovv yia pileg Ta (byn TV
oaploudv:

a)2kon -6 P) %K(M 2 Y) 200 ko 30 d) %Km o’ €) Ak A—2

138. Av X,,X, &ivor ot pileg e eéiomong X* +2x —5=0, va Bpeite 11¢ e£16DGEG
mov &xovv pileg ta Ledyn:

o) =X, =X, B koxy ko, VX%
) X, X5, X, X} £) %-}-% o1) 2X, +3,2X, +3
1 2

139. Av x,,X, &ivor ot pileg e eéicwong X —2x —6=0, va Bpeite ™V ekicmon

. , 1 1
mov €xel pileg TiIc — Ko — .
X

1 X2

140. Av x,,X, &ivar ot pileg g eéiomong X° +5x —1=0, va Bpeite v e&icwon mov
X X
éyer plleg Tig —+ o —2 .
X2 1

141.’Ecto a, B mpaypotucol apiBuol yio Toug omoiovg woyvovv: o+ = —1kot
o’B+20°B + o’ =-12
o) No omodei&ete ot o -f=—-12.

P) No kataockevdoete e&icmon 20v Babuod pe pileg Tovg apiBuovg o, P kot va
ToVG Ppeite.

142.Eoto n e&icwon (X —1)2 —(2x=3)A=0 ,LeR. Av X;,X, ot mpaypatices piteg
3

—j [XZ —gj glvar ave&aptnn Tov A.

g, va deifete 6TL M mapdotacn K= (Xl )

143. Aivetau n g€icwon X +AX — (7»2 +l) =0
o) No dei&ete 011 £xe1 dvo pilec dviceg yia kébe A€ R .
B) Av X,,X, ot pilec g, va Ppebei to A dote X12 + X22 =4,

144."Eoto X,,X, ot pileg Mg eéicwong Ax> —2X -1 =0, A=0.
a) Na Bpeite Ti¢ TG TOL TPayHOTIKOD aptBUoD A, Yo TIg 0TTOiEg 1oYVEL: Xf + Xg =6.
B) Na Bpeite m devtepoPdbia eEicwon pe pilec p;,P, Y0 TIG OTOIEG 1OYVEL
Py + P, =2X, X, =3 Ko pyp, =AX; +AX, +2.

145. Av x,,X, givor ot pileg e eéiomong: X° —Ax +A—1=0, va Ppeite T1c TIéC TOV
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TPOYUATIKOV aptBpod A Y10, TIC 0T01eg 1GYVEL Xf —5Xf X, — 5X1X§ + Xg =-25.

146. Av X, X, &ivar ot pileg g e&iomong: X* —2X+A+3=0, vo, Bpeite Tig TIE TOV
TPAYHOTIKOD aptBUOD A Y10 T 0TOieg 1oYvEL X; — 3X, + XX, —3X, + X, X5 + X5 =2.
147. No Bpeite 11 TYEG TOL TPayHaTIKOD aptduod A yia tnv omoia 1) e&icwon
X2 +(A+1)x+2% =3=0 éyer pieg avriotpogeg.

148. Na Bpeite 11 TYHEG TOL TPAyHOTIKOD aptBUoD A yia TV omoia 1) e&icwon
X%+ (kz — 9)X +A+2=0 é&yel pilec avribereg.

149. a) No. deitete 6111 eficwon 3X° — (Xz - 5)X —2=0 éye1 dvo TPaYUATIKES KoL

Gviceg pileg yio kdbe Ae R .
B) Na Bpebei o A dote o1 pilec ¢ e€lowong va eivor avtibeteg.

150. Aiveton o TpidvVpo: AX’ —(kz +1)X +A, LeR-{0}.

a) Na Bpeite ) dwokpivovca A Tov TpLVOLOL Kot VoL arodeiEeTe OTL TO TPLOVULO
éxen pileg mpaypatucsg Yo kébe A e R —{0} .

B) Av X, X, givar ot pileg Tov TpLVOLOVL, VO EKPpacETe To GOpotopa S=X, +X,
ovvoptioel Tov A#0 kot va Bpeite TNV Tiun ToL yvopévou P =X, - X, tov pidv.

v) Av A >0, 10 Topandve Tprdvopo £xet piteg Oeticéc ) apvntikéc; No
OLTIOAOYNOETE TNV UTAVINGCT| GG,

8) o kébe A >0, av X, X, eivor ot pileg o0 mOpAmAV® TPIOVOLOV, VO

, p X, +X
omodeifete OTL (X, X, < 12 .

151. a) Aiveton opfoymdvio mwapoAnroypappo pe mepipetpo 1= 34 cm kon Swaydvio
d=13cm

i) No deiéete 611 10 £ufadov Tov opBoywviov eivor E =60 cm?.

ii) Na kotookevdoete o e&icoon 200 Babpod mov va, £xet pilec Ta uniKn Tov
TAgLPOV TOL opBoymviov.

iii) Na Bpeite ta. uqxn tov mhevpdv tov opboymviov.

B) No e&etdoete av vrdpyet opBoydvio Taparinroypappo pe epPfadov 40 cm? Kot
dydvio 8 cm.

152. Atvetar ) e€icoon: X* —5Ax —1=0, pe napapetpo AR
o) No amodei&ete 011, v kébe A € R, 1 e&icwon éxel dvo pileg mpaypotikés Kot
OV1CEG.
B) Av X, X, etvon ot pileg g mopondve e&icwonc, TOTe:
i) Na mpocdiopicete Ti¢ Tipéc Tov A € R | yia 11¢ omoieg 1oyvet:
(X, +%,)" =18-7(x,-x,)" =0.
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i) T A =1, va Bpeite v Twm g mapdotaong: XoX, —3X, +4—3X, +X,X;

153. Aivovton 1) e€icoon: X* —2x+A =0, pe mapdustpo A <1.
o) No anodeilete 0T 1 e&lowon £xet 000 pilec X , X, OLUPOPETIKEG LETAED TOVC.
B) No amodeilete 0L X, +X, =2
Y) Av yo i piCeg X, X, woydet emmhéov | X,—2|= X, +2]| ,tot¢ :
i) No deilete 011 X, — X, =4
if) No mpocdiopicete Tig pileg X, X, TNV TR TOV A.

154. Ov mhevpés X, X, evog opboyamviov mapaiinroypappov givar ot pileg g
1
elicoong: X — 4(7» + ij +16=0,A€ (0,4) .

a) No Ppeite:
i) v mepipetpo I tov opBoywviov GuvapTHoEL TOL A.
il) 1o euPadov E tov opboymviov.

B) No amodeitete 6t I1>16, yio k60e A (0, 4).

v) o ot Typm Tov A m epipetpog I tov opBoywviov yiveton eldyiortn, Sniadn
ion ue 16; T umopeite va neite 101€ Y10 T0 0pHoydvio;

155. Ov mhevpég X;, X, evog opBoymviov maparinioypappov etvar ot pileg g
e&icwongX® —2x+A(2-4)=0 pe 1 &(0,2).
a) Na Bpeite:
i) v mepipetpo IT tov opboymwviov.
ii) To epPadov E tov opboymviov cuvaptieel Tov A.
B) No armodeiete 01t E<1 , yuo xéfe A € (O, 2)

v) I'a wota TR Tov A 1o gpPaddv E tov opBoywviov yivetan péyioto, onradn ico
pe 1; Tv pmopeite va meite 101€ Yo 10 0pHoydvio;

156. No Avoete T1g TapaKdto eE1I0MoELS:

a) 9x* +5x* —4=0 B) x* +5x* +6=0 Xt -9%x*+8=0

3)x —33x°>+32=0 g) x*° +2011x*° +1821=0
157. No Avoete 116 TapaKdto eEl0doELS:

a) X* —2|x|-3=0 B) (x—2)" -3x—2|+2=0
158. Na Avoete T1g TapaxKdto eE1I0DCELS:
2
a) (X’ —2x)2 —4(x*-2x)+3=0 B) (x+l+1j —7(x +1)+5=0
X X

159. Na Moete ™V eéicmon: X +i2— 3(X +lj +4=0
X X
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160. Nao Avoete T1¢ e€1600ELg
2

a) (x* —4x+3)2 —2x*+8x-9=0  P) (2x*+3x—1) —5(2x* +3x+3)+24=0

161. Aivetan 1 eéicwon: ox? —5x +o =0, pe mapduetpo az0.
a) No amodeitete 611 av |a| Sg , T0te M e&iowon &yel pilec mTpoyUaTIKOVG

ap1Bpovg, Tov etvar avticTpoot peta&d Toug,.
B) Na Bpeite tig AMboeig g eicwong, 6tav o =2.

2
v) Na Adoete v e€lowon: 2[x +lj —S(X +£J +2=0
X X

162. Aivetan 1) e€icwon X2 —PX+v=0 pe B, y Tparypotikods apdpodc. Avn
napandveo eElomon €xet 600 pileg dviceg yia Tig omoieg 1oyvel |X1 + X2| =4 to1€:

a) Noa Bpeite tig duvatég Tipég tov B .
B) No amoodeilete 0Tl 7 < 4.

¥) Aiveton emmhéov 1 e&icoon x° — B|x| +3=0 (2).

Noa e&etdoete yio mola and 115 TIéEG Tov B mov Ppnkate oto (o) epdTnua, 1 e&icmon
(1) dev éxer mpaypoatikég pilec.

Eravainntikda 0époata
oo dwyovicpatoa OEDE

163. Atveton ) e&icwon x> —(A+1)x+A=0
a) No arodei&ete 611 1 eicmon £xel mpaypotikég pileg yio kKGO Tyun tov A.
B) Av XX, ot pileg g e&lowong va Bpsite 10 L dote (X, + X, )2 —2x,X, =10

v) I A= 3, va katackevdoete e&icwon 2°” Baburov pe piCeg 2X, kot 2X, .

{ 1 1
164. Aivovtol o1 TapacTAGELC: Azfﬁ . xé2§/§ ko B= + )
P : 2442 2-2

o) Na amodeitete 6TL A =2 B) No amodeibete 0T1 B = 2.
1 . 1
A+dA A-JA'

165. Atveton 1 e&icwon X* +(4A—2)x +A(3-81)=0 (1), pe mopdpetpo AeR.
0) i. No anodeitete ot n ebiowon (1) éxet Swakpivovoa: A=4(31—1)(4r-1).

) No Moete ™y e&icoon X° =

ii. Na Bpeite Tig Tipég Ag, A TG mapapétpov A, pe A, <A, , dote N eéicwon (1) va
&xel oimAn pila. X cvvéyela, vo Ppeite ) St pila Xo , Yo A = Aq.
B) Na npocdiopicete Tig Tipég tov A€ R dote 1 e€iowon (1) va £xetl dvo pilec
AvVioES TIG X, X, .
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INo motég am’ Tig TIéG TG TapapeTpov woydet: 4X X, =3X; +3X, —26.

166. Aiveton 1 eicmon
(5x—4)" +(4x+5) +(x=T)(x+7)+8~(x - 242 }(x+2v2) =2017.
a) No Avbel 1 e€lowon.
B) No anlomombei n mapdotoon K= 2|14 - 2X| —3|X - 7| + X+ 2010 ywo xé0e
Xe (—7,7) .

167.Atveron m e&icwon X2 —2Ax +A(A+3)=0(1).
a) No Bpeite yio moteg Tipég tov A€ R n e€iomon (1) £xet 300 TporyHatikeg Kot GViceg
Aooels.
B) 'Eocto S kou P to d0potopa kot To yvopevo avtiotoyya twv piiomv mg eiowong (1).
Av oyder P—-S=12 , va npocdiopicete v i tov AeR.
v) oy Tyn tov A € R wov Bprxate 610 B epdTNUO VO VTOAOYIGETE TIC TOPACTACELS

X X
A="1+=2Z xuB=[x,—x,|.
X2 Xl

168. a) Aivovtat ot opiBpoi o= \/(4 — \E)Z + \/(\E—l)z Kol = xﬁ«ﬁ —x/i’\lz + \/5 .

Noa amodei&ete 6TL =3 ko f=2.

B) Av a=3 kot P =2va Moete v eéicmon X —(x|x| +B=0,xelR.

169. Afvetar n oyéon 2017|x, —1| =—-2018|x, +1| pe x;,x, € R .
a) No Bpebovv ot tyéc tov X;, X, eR .
B) Av X, =1, X, ==1 vo Awbodv ot e€lodoelg

i |a—2|=x, i, [B+1=—x,
v)Av a=3 ko B <0 pe a,p Adoelg Tov P epotiuatoc, va Avbodv o1 eElodoels:
i x'=a i. x*=PB
2 2
x-1 X—2
170. Aivovton o1 Topactdoelg A = \/( 1) - \/( 2) pel<x <2,
X—= X—=

E B
Gz A

a) No arodeyfei 6T ) mapdotaon A etvar aveEdptntn Tov X.
B) No vroroyicOei n tyun g Topactacng B.
v) Av A=2 xor B=-2 tére:

i. No Avbein e&iowon |X - B| =AX.

B=

ii. Na Bpeei n tun tov Ae R dote 1 ekiowon (A—A)(A—B)x =X +2A vo givar
adplot.
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171. Atveton e&icwon (A +2)x* +2AX+A—1=0 , pe mapdpetpo A #—2.

a) Na Bpeite T1¢ TIéG TOL A Y10, TI¢ omoieg M e&icmon xel dvo pilec TPOYUOTIKEG Kot
évicec.
B) Av X, X, eivor ot pileg g nopandve e&icmong va Ppeite to A dote XX, =—3.

172. No AM0GETE TIG TOUPUKATO OVICMDOELG:

o) [x-1|<4 ) [x+1]>2 ) [x—3<-2

d) |x|=-5 g)[x-5/<0 o)[x-2[>0  ©) HE-8x+16<5
173. Na AMGETE TG aVICDGELS:

a) 3[x|-6<0 B) 2x-12>0 ) 5-|x|>0

d) 5/x|+20>0 g) 3x|+9<0 m-)msl

0 3Hx”—6<0 M) VX —4x+4<6 0)\/x? +10x +25 >3

174. a) No. Moete v eéicoon: 2x° —x—6=0 (1)
B) No Avoete v avicwon: |X —1| <2 (2

v) No e£gtdoete av LTAPYOVV TILES TOV X OV IKOVOTOLOVV TAVTOYPOVA TIG GYECELS
(1) ko (2).

175. Na AMogte Tig mapakdto avicmoels: o) 1< |X| <4 p) 2< |X - 3| <5
176. No A0GeTE TIG TUPUKATO OVICMDOELG:
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a) [x-2/-3<1 p) [x-1-2>3 v [x]-3<1
8) [5-|x-1>3 e) [x+2-3/<4 or)[3-2x-1>4
177. No AGETE TIC OVIODOELS:
2[2x-1+11 4—|2x-1 [1-2x| x-2/+1 3-]x-2| 1
0) - > B - >2
4 2 3 2 3 3

178."Eotm A kot B ta onueia mov mapiotdvovv o évav GEova tovg apifpovg —4 kot
6 kot M 1o péco tov tufupatog AB.
a) [Towog ap1Budg avtictoyyel oto onueio M;
B) No dwtundoete yeouetpikd 1o {ntoduevo g avicmong |X - 6| < |X + 4| KoL VoL
Bpeite T1g Avoelg T™C.
v) No emiPePardoete adyefpikd 10 COUTEPAGUA GOLG

179."Ecto A kot B ta onpeio mov mapiotdvovy g €vav aova toug aptBpovg 2 Kot 6
Kol M to péco tov Tunpotog AB.
a) ITotoc apBuog avticTotyel 6to onueio M;
B) No datvndoete yeopetpikd to {nrovuevo g e&icmonc |X - 2| + |X — 6| =4 Kot

va Ppeite Tic AVoELS TG,
v) No emPePordoete aryefpikd to cuunépacud cog.

Avic®oelg 200 fadpov

IIpoonpo TOV TIHAOV TOV TPLOVOUOV
Av A>0, t6te F(X)=0x> +BX+y=0a(X—X,)(X—X,) Kot 10 TPEGMHO TV TYAY TG

f @aiveror otov mapakdtm miveuko:

X —o0 X, X, +00

f (X) opdonuo €1EPOCN O opdonuo
OV O q TOL O 0 TOL O

p

2
Av A=0, to1¢: f(x) =ox’ +PxX+y= a(x +2—j Kot 70 Tpoonuo Tev Tuodv g f
o

(QOIVETOL GTOV TOPOKATM TIVOKOL:

X —o0 —B/ 20 +00

f (x) opdonuo oudonuo
TOL O OV o
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2

2
A
Av A<O0, tote f(X) =ox? +BX+y =0{(X+2£J +u} KOl TO TPOCTLO TOV TILOV
o o

¢ f eaivetar otov mapakdrom wivaka:

X —00 400
f(x) opOCT O TOL O

180. No Av000v 01 TopaKAT® AVICOGELS:
a) 3x* >12x B) 2x*-32<0 ¥) X? <2x 3) 3x*-12>0

181. No Av000v o1 TopaKaTt® avicOoels:
a) 3X*+7x+2>0 B) 3x*+7x—4>0 7) x*+x<2 §) 2x°+40>18x

182. Na AvBovv 01 TapaKdT® ovIcMOELS:
a) x° +16>8x B) 3x* —12x+12>0 7) X +4<12x

183. No Av000v o1 TopaKAT® AVICOGELS:
a) x> —3x+5<0 B) 2x* —12x+18<0 ¥) —5x* +4x-1<0

184. Apo¥ Moete T avicoon X* —3x —4 <0, va Ppsite T0 TPOGNUO TOV
TOPOCTACEWDV:

A=(-36,879)" +3:(-36,879)-4  B=36,879"+3-36,879 4
I'=(-0,9898)" +3-(~0,9898)—4 A =(0,9898)" +3-0,9898 — 4

185. AoV Bpeite T0 TPOSNO TOV TPIVOHOD X —6X +8 , va Bpeite To TpOSHO TV

TOPACTACEWDV:
A=({B) ~6-{3+8 B=n—61+8 I'=(-983)* +6-983+8

186. Aivetat to TprdVLpO: X° —2X —8
a) No Ppeite To TpOGM O TOV TPIOVOLOL Y10 TIG O1APOPES TULES TOV TPOYLUOTIKOV
aptOpov X .
8889
B Av K==
apvnTIKog aplfudc; No aiTioAoyNGETE TNV ATOVINGT GOC.
V) Av ioyder — 4 <p <4, 1L umopeite va meLTe Yol TO TPOGTUO TNG TG TNG

, &ivoum T ™G mopdotaong: kX —2k—8  undév, Betikoc

nopaotacng: B’ — 2| u| —8 ;Na artioloynoete Vv andvinon cog.

187. @) No. Moete ™V avicoon: X* —5x —6<0.

46\ _46
B) No Bpeite 10 Tpdonpo tov apBpod K= [_Ej + SE —6 Ko va
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OITIOAOYNOETE TO GLAAOYIGUO GOC.
V) Av ae (—6,6) ,va. Bpeite 1o mpooNUO TG TapdoTacng A = o —5|OL| —-6.
No artiohoynoete TV omdvtnon cog.

188. Aivetot 10 TpidvVHO — X* +2X +3
a) Na Bpeite to TpOGN O TOV TPIOVOUOD Y10 TIC SLAPOPES TILES TOL X.
B) Na mpocdiopicete, ATIOAOYDOVTOS TNV OAVINGN GOC, TO TPOCT O TOV YIVOUEVOL:

A=[~(2,999)" +2:(2,999) +3][~(-1,002)" +2:(-1,002) +3].

Y) Av — 3<a <3, vo Bpeite To mpdonpo Tov aptduod: —ao’ + 2|OL| +3.

189. @) Aiveton 1o Tprdvupo X° —3X +2, X € R Na Bpeite 10 Tpdonuo Tov Tpimviov.
B) ®ewpovpe TpayUaTIKovg aptBpovs o, B dtapopeTikong amd 0 0 e a<f yuo
TOVG OTOI10VG 1Y VEL (oc2 - 3o+ 2)([32 -3B+ 2) <0.

No anodeifete 61 1630 |(oc -1)(B- 2)| =(a-1)(B-2) .

190. Atvetar o Tprdvopo 2X° —3X +1.
a) Na Bpeite tig pileg Tov.
B) Na Bpeite T1¢ Tipéc Tov X € R yio Tig omoieg: 2X° —3x +1<0.

v) Na eéetdoete av ot apBpol =S Ko 73 glvar Aoelg g avicoong

N7

2x? —3x+1<0.

191. Aivetar o Tprdvopo: A =3x*+9x—12, xeR

a) No Aoete v avicwon A <0 kol Vo TOPOGTHGETE TO GOVOAO TV ADGEWDV TNG
GTOV GEOVA TV TPAYHOTIK®OV aPIOLOV.

B) Na eléyEete av o apBuog 32 v Abomn g avicmong Tov epmTHATOS (o).
No o1TI0A0YNGETE TNV OTAVINGT GOG.

192. @) No. Moete v avicoon: X> —10x+21<0.
B) Aiveton n mapdotoon: A= |X —3| +‘X2 —10x + 21‘ .
)T 3<x<7,vadeifete ot A=—Xx*>+11x—24
i) No Bpeite Tig Tipég tov X €(3,7), y1a 116 omoteg woydet A=6.

193. Atvetar 1 eéicoon X* —AX+A+3=0,A R . Na Bpebodv ot Tiég Tov A
v TG omoieg 1 e€lowon:
a) &xel pileg dvioeg B) éxer pileg ioeg v) elvar advvotn

194. No. amodeifete 6t 1) e€icmon X — (l + 2)X + 20 —3=0 éye1 pileg dvioeg yuo

KkéOe TP oL TPAypaTIKOD OPtOpoD A.

44



140 Avkewo IgproTepiov

195. Aivetan 1) eéiomon X* +2AX +A—2=0, pe mapapetpo e R .
a) Na Bpeite ) dwakpivovoa g e&iowong.
B) Na anodeiéete 6T mopandve e&icmon €xet pileg TPAYUATIKES KOl AVIGEG Yo
kabe AeR.
Y) Av X, X, etvan ot pileg g mopamdve e&icmong, Tote va Ppeite yio mota Tiun
TOV A IGYVEL: X; + X, ==X, - X,.

196. Na Bpeite T1g TYHEG TOL TPAYHOTIKOD aptOUoD A Yo TIG 0TOiEG 1) ovicwon
X% —2AX + 3L —2>0 oAndedet yio kébe X R .

197. Aiveton to Tpdvvpo AX? —(7»2 +1)X +A, LeR-{0}.

a) Na Bpeite tn dakpivovoa A ToV TPLOVOUOD Kol Vo 0todei&eTe OTL TO TPIOVOLO
éxet pileg mporypaticég yio kabe A € R — {0} .

B) INa woteg TEG TOV A TO TOPATAV® TPLOVLLO £XEL dvo pileg loeg;

) Na Bpeite t1g Tipéc Tov A, dote AX? —(kz +1)X +A <0, yiokdbe xeR.

198. Aiveton 1) ekiowon: X —AX+ (A +A—-1)=0 (1), pe mapdpetpo A ER.
o) No mpocdiopicete Tov mpaypoticd apBud A, mote 1 e&icwon (1) va éyet pileg
TPOLY LOTIKEC,
B) No Moete ™V avicwon:S? —P —2>0, émov S kot P sivon avrticTouya to
GOpotopa Kot To yvopevo tov piidv g (1).

199. Aiveton  e&icwon (X — 2)2 =A(4x-3), pe mapapetpo A e R
a) Na ypayete v e&icwon ot popey oX” +pPX+y=0, a#0.
B) Na Bpeite yio moteg Tyég Tov A 1 e&iowon €xet pileg TpaypoTKéG Kot AVIGEC.
Y) Av X;, X, etvar ot piCeg g e&icmong, otnv nepintmon mov £xet pieg
TPOAYLOTIKES KOl GVICEG,
i) va voAoyicete To S=X, + X, kot P =X X, .
il) va amodei&ete 6T M mapdotacn A= (4Xl —3)(4X2 —3) givor ave&aptnn Tov A,
dnhaodn ctobepni.

200. Aiveton 1 eéicoon: X* —X +A—A* =0, pe mapaustpo A R (1)
a) Na Bpeite 1 dakpivovoa A g e&icmong kot va amodei&ete 0T 1 e&icwon
&xel pileg mpaypatikég yio kabe A € R .
B) o mowa T tov A 1 e&icmaon (1) éxet 6vo pileg ioeg;
Y) Av X;, X, etvon ot pilec g mapandve eEicmong (1), tote va Ppeite yio moteg

Tipég Tov A oyder 0<d(x;,X,)<2.
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Enavoinntika 0épata
anté owyovicpato OEDE

201. Aivetar  e&icoon (A + 2))(2 —2Mx—1=0pe A=2x AeR (1)
o) No anodeifete 011 éyet pileg dvioeg yio kKGbe A #—2.
B) 'Eoto X,,X, ot pileg g (1). Na Bpeite:
i) To X, +X, Kot X;X,.
ii) T Téc tov A yia Tig omoieg ) (1) €xet pilec etepdonuec.

202. o) No. Avbei n avicwon 3|X —1| -2< 2|1—X|

B) Na Mbsi 1 e&iomon (X —1)4 -3(x —1)2 —-4=0

B
B B

v) va amodeitete Otu:

203. Afveton 1y eélowon: X% + (1— k)x +1=0, pe Le R n omoia éyet 600 pileg dvioeg Tig
X1 KoL Xo.
a) Na deiete o011 |1— X| >2.
B) Na vroloyicete Tig TIéESG TOL A.

v) No eKppAGETE GOV GLVAPTNOT TOV A TIG TYWEG TOV TO KATW TOPACTAGEDY

1 1
K=x+x,, A=xX,, M=—+—
Xl X2

) Na Bpeite 10 A dote va 1oy0et: AX X2 +AX X, +3X, +3Xx, =5

Px—ﬂ_l<3—ﬂ—24

204. a) Na Avoete v avicwon: 3

KOl VO YPOWETE TIG ADGELG TNG

o€ Hopon doTaTog A.

J%+2x+1+J%—4x+4
X+1 X—2

sival

B) Av Xe A, va deifete 6TL N TopdoTacn A =
oTabepdc aplOpoc.
205. a) Na Avoete T1g e€lomaoelc:
i. x> —x—6=0 ii. (x—1)° ~[x-1-6=0

B) i. Na Avoete v avicwon —Xx* +X+6<0.
2

.. N
ii. Tl Totec TyéC Tov Tpaypaticol aptdpod A n eicoon X* + 2X + ) =0 givon
adovorn oto R ;
206. Atvetonn e&iowon Ax”* —(A—2)x+2-A=0, LeR" (1).

a) No omodeifete 611 1 Stakpivovsa Tov Tpevipov eivar A=5) —121+4 .
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B) i. T moteg Tég tov A ) e€icmon (1) éxel mpaypoatikég pileg;
il. Av X, X, ot pilec g (1), va Bpebei n Tiun tov A doTe va 1oydet:
XX, =3(X, +X,)=0.
Y) Av y, =5 xor y, =1 o1 Moeig mg eéicwong x? —||1<| + 2|x +d(pr,4)=0,va
Bpebovv ta k,peR.

207. Aivovtar ot Tapootdosts A =142+ 332 kot B:( n—2)2 + (n—4)2 +1.
a) No Bpeite Tig T)pég Tov A,B.
JA+NB_JA-VB) A-B_
K—E+E+EJ'A+B_
YT A=2 ko B=3,
i. No Aboete v e&icmon |Ax—B|=B—Ax :

P) No dei&ete 611 (

2018
[Ax B (B-Ax)

ii. va Bpeite yio moa X € R opiletorn mopdotacn K=

208. Afvetat To TpidvLpO X — (A—2)x+21+1, LeR 7o omoio &gt dVo Gviceg
npaypatikes pilec, T X;, X,.
a) No deifete 611 A =2 —12)\ K01 OT1 GUVEXELD VO, ATOSEIEETE OTL
Ae (—oo,O) u(12,+oo) .
B) i. Na vroroyicete 10 dOpotopa S=X, +X, kot 10 ywopevo P =X;X, tov pildv tov
TPUOVOLOV, OG GUVAPTNOT) TOV A.
ii. Na Bpeite 11¢ Tipég Tov mparypotikod apBuov A yia Tig omoieg oyvet: \
XZX, + X X5 + X, +X, >0
v) i. Na Bpeite T1g Tytég Tou Tparyrotikol optBpod A , yio g onoieg ot pileg X;,X, TOL
TOPUTAVE® TPIOVOIOL Eival S100TAGELS 0pHoymVIiov TapAAANAOYPALLOV.
ii. No Bpebei n Tiun tov A yuo v omoio 10 0pOOYDOVIO TAPAAANAOYPOLLO e
dwaotdoeig X, X, &gl mepipetpo 28cm. oo givor to pPadov awtod Tov
opBoywviov;
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H ‘Evvoia Tn¢ Zuvdptnong

O Euler ko 01 Zvvaptiiosis

‘Evog amd Ttoug HEYOAVTEPOLG HOBNUOTIKOVS OA®V TV
emoyov Mtav o Leonhard Euler, mov yevvnOnke otnv
EMBetio aArhd é{noe 10 peyodvtepo pépog g Cmng tov
omv Ay.Iletpovmoln kot oto BepoAivo. Xto kepdioo 1
Tov £pyov tov Introductionto Analysis of the Infinite (1748)
ocul{ntd v évvowa g ovvaptnong. llapovoidlovpe £dm
LEPIKE OITOGTAGLOTOL:

§4: Zvvapryon mias upctafintig mooortnyTas eivor pio
OVOAVTIKY EKQPAGYH TOV ATOTEAEITOL HE OTOLOONTOTE
TPOTTO Ao TH PETOPANTH TOGOTHTA Kal op1Ouovs §j 6talepés moootntes. 1 avtd Kabe
OVOAVTIKTY £€KQPOCT GTNV OTOi0 OAEC Ol GLVICTMOCEG TOGHTNTEG EKTOC OO TN HETAPANTN
X givan otafepéc, Ha eivar GuVaPTNON TOL X, £T01, a + 3X, ax — 3X%, C*&ival cuvapTHoEL]
TOV X.

§6:H ripia didxpion ueradv ovvapticewv, wg mpog ™ uédodo covoévacuov tyg
HETAPINTHS TOGOTNTAS KAl TV 6TAOepdv MOGOTHTOWV Kataypdpstal (Oswpeitar)
0. Ilpaypott, e€aptdtor and Tig TPAEELS LE TIG 0TOlEG 01 TOGOTNTES dleVBETOVVTAL Kot
eumiékovtor petald tovg. Avtég ov mpdelg eivar M mpodécbeon, M aaipeomn, o
TOAAMTAQGLOGLOG, M Olaipeon, 1 bywon og dvvaun kat 1 e&aywyn pilog ... Extdc and
avTéC TIg TPaéelg ol omoieg ovvnBmg ovoudlovtal aAyePpikég, VITAPYXOLY TOAAEG GANEG
mov elvar vmepPatikés, Onmg ekbetikéc, Aoydpbpor kor dAleg TG omoieg o
0AOKANPOTIKOG AOYIoUOG TapExeL v apBovia.

§7: O1 cvvaptioels drapovvrar 6e alyefpikés kar vmepfatikés. O1 TpoTES Eivau
avTéS TOV YIVOVTAL HOVO ATO AAPEPPIKES TPALEIS, 01 OEUTEPES &ival AVTES OV
gumepiEyovy vrepfatinés npdalels. 'Etol, To TOAATAACIO Kot Ol SUVALELS TOV X &ivol
alyefpucég ouvapTNoElg, eniong avoueifoAia OAeg ol eKPpAcElg Tov oynpatifoviol omd
TIG OAyEPPIKEG TPAEES TOV AVOKOAECUUE TPONYOLUEVAG.... Kdtl dAlo Ba émpeme va
onuewmel yio Tig vIEPPOTIKEG GUVAPTNGELG KOl OVTO €lval TO YeYOVOS OTL 1] GLVEAPTNON
Ba etvar vepPatiky] povo €dv 1 vepPotikny TPAEN Ol LOVO EIGEPYETOL GE OVTN, AAAL
mpoypotikd emnpedler ™ petafint mocotnto. Edv or vmepPaticég mphels
avagépovtal Lovo oTig otabepéc, 1 cuvaptnon Tpénel va Bewpeitan alyefpixn.

§8: O1 adyefipixéc ovvaptijoeis vmodiapovrar ce pyTés Kar APPYTES GCOVAPTIIGEIS: O1
TPATES EVAL TETOIES TTOV 1] HETAPANTH TOGCOTNTA OEV EUTAEKETAL HE KAVEVO TPOTTO HE
THY APPNTOTNTA, 01 OEVTEPES EIVAL AVTES GTIS OTOIES 1] UETAPANTH TOGCOTNTA
ennpedderal amo cvufola piiov. 'ETol, 6TIG UN-GppNnTeG GLUVAPTHGELS OEV LITAPYOVY
Aheg mpa&elg exTOg amd TPOGHEST, APAiPEST], TOAAATAACIOGHO, dlaipeon Kol Yo

a? + x?

e Suvapelg pe exBétec aképaiong. [o mapadetypa, o+ X, o — X, ax, ———, 0x°-px°
o+ X

glval pun-appnteg cvvopTnoels Tov X. Exppdoceic ('mmg\/; , v AppnTES CLVOPTNGELS
TOV X.

§9:01 um-appntes oGOVAPTHGEIS VTOOIOIPOVYTOL GE TOLVWVOUIKES KOl PHTES
oVVOPTIGEIG. ZE L0, TOAV®VULUIKY GLVAPTNON 1 HETAPANT X O&vV £XEL APVNTIKOVG
ekBéteg 6oL TEPIEYEL KAUGHOTIKEC EKPPAGEIC OTIG OMOIEG VITEIGEPYETAL 1| LETOPANTY X
GTOVG TAPOVOUAGTEG. ¢ PNTEC GLVAPTICELS VOOUVTOL BUTEG GTIG OTOLES Ol
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TOPOVOUUOTEG TTEPLEYOVV TO X 1 ALTEG OTIG OTOiEG eppavifovtal apvnrikol ekBéteg Tov

X . AvTtdg AoumoV gtvart 0 YEVIKOG TOTOC Y10l TIG TOAV®VVUIKES GUVOPTNHGELG:

o+ Bx +yx®+ o+ ext + X0+ Oleg o1 pntég oLUVOPTACELS, TAVIWS, 0POD TO
GOpotopa d10POPOV KAUGUATOV UTOPEL VO EKPPUCTEL MG EVo OTTAO KAUGUQ, TEPLEYOVTOL
otov okOAovbo TOTO: a+bx+ex’ +dy’ +ext + i+

a+Px+yx +0x +ext +4x0 +--

o6mov O émpeme va onuelmbel 6TL o1 6Tabepéc TOGOTNTEG A, b, ¢, d, KAT Ko a, B, ¥, O, KA
elte elvar Oetikég eite apvntikée, pntég M dppnteg, N axoOua Kot vrepPutikéc, dgv
aALalovv TN OO TOV CLUVOPTHGE®V.
§10: Télog, mpémel va dwaxpivovue uetaltv povotipov (Single-valued) ocvvaptiocov
Kol ovvoptiosov  moilomh@v Typ@v(multiple-valuedfunctions).Mio  povotiun
cuvdptnon eivor avty ywoo v omoia, oveEdptnto Tov molwd Ty Bo dobel otnv
petafAnt X, pwio povo TR NG ovuvaptnong mpocdwopiletal. Amd TV GAAN i
GUVAPTNOT TOAMOTAGV TY®V, €lval OLTA Yo TNV OTOi0 OV OVTIKOTAGTNCOVLE TN
peTaPANT] X pe kdmolo, Tiun, mpocdtopiloviol didpopeg TIHEG g cvvaptnong. 'Etot,
OAEC Ol UN-GpPNTEC OUVAPTNOCELS, €1T€ MOALOVULUKEG eite pntég, elval povOTieg
OULVAPTNOELS, 0POV TETOOL €100VG EKPPACELS, 0Tl TN Ko av doBel ot peTafAnTy X,
mapdyovv pio povadikn Ty, Ilapdio avtd, ot dppnteg cuvaptioelg eivatl OAeg
TOAMITAGDV TIU®V EMELN To oVUPora Tov plldv eivol dupopovpeva Kot divouv {evuyn
TILADV.
§16:Eavy eivou omoiov tomov ovvdpTijeny TOL X, TOTE TAPOUOiws, To X Oa eivar
oVvapTHGN TOV Y. AQOV TO y €lval GUVAPTNGT TOL X, €ITE HOVOTIUN E€iTE TOALOTAGDY
TIH®V, olvetal o e&iowon pe v omoia kabopiletar to y péom Tov X Kot 6Tadepdv
T0G0TNT®V. ATd TV 1010 e&icmon pmopel vo. oploTel T0 X PECH TOV Y Kot otafepdv.
AoV 10 y eivonr e petafint moocdtnta, to X Oa givor e€icov pia ékepacmn mov
amoteleiton amd To y Kot 6tafepéc kot yi avtd Tov Adyo Oa givar cuvaptnomn tov y.
Epomioceic:
1. Xvykpivete v TepLypapn TG cuvaptnong g §4 e tov optoud tov Biiiov cog.
2.0Euler avogépet d0o £idn vrepPatikdv tpaéewv otny §6, dnradn, ekBetikéc Kot
AoyapiBuove. Adote GALN TOPASELYHOTO VIEPPOTIKOV TPAEEDV.
3. Kamnyopionoteiote Tic axolovbeg cuvaptioels og aAyefpikég 1 vepPatikég
ocouemva pe myv §7.

5 x?+5
a. X° +5x B. VX+5 AN .
X°—7x°+3
1 f 2
5. (x2+5)Z g, X S o1. \J2 +3x +/5x?

X—2
4. Katmyopromoteiote T 0kOA0LOEC OAYEPPIKEG CUVOPTNOELS G UN-APPNTEG 1) APPNTES,
ooue®Va e TV §8.

s X*+5
a. X° +5X B. VX +5 Yo —5—=> =
X°=7x“+3
1 ¢ 2
5. (x2+5)Z g, X 5 o1. 2 +3x +/5x?

X—=2
5.Amaote tpio TOPAdEIYUOTA TOAVOVOLUIK®V Kot TPio TapadEYIOTO pPNTOYV CUVOPTHGEDV
ovppava pe v §9 tov Euler. Na copnepildfete oto mapadeiyporta cog otabepés
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TOGOTNTEG APVNTIKEG, KAACLOTO KOl APPTTEG.

6. [og ovopdlovpe GRUEPO TNV LOVOTIUT GUVAPTNOT KOL TNV TOAAUTAGDV TIUDV
ovvéptnon g §10;

7. Tirevvoei o Euler pe v televtaia tpodtact g §10 6t «to cOuPora tov pilldv gival
Supopovpeva kat divouv {evyn Tinmv;» Oempolue onpepa ta cOUPord TV pridv
dwpopovpeva; Tt éxovpe aAAGEEL GTOV OPIGHO AVTOV TV GVUBOA®V pLldV;

. T meprypapet o Euler oty §16;

9. Me Bdon avt ™ meptypagn eényeiote yati Aeitovpyel o onuepvog odyopdpog yia
™V edpeon g avtioTpoepnc. (Bvunbdeite 6TL 0 adydpBpog apyilel petd pe v
EMIAVOT G TTPOG X KOl GTO TEAOC, EVOAALGGGOLLLE Ta. X Ko y). Mmopel va emidéEete
y=2x+ 1 =1(X) o¢mapddctypa. ZouneptAdpete Eva mivoka TGV Kot yio TV
ouvaptnon Kat yo TNy avtiotpoen. Eniong va oyedidoete kot T S00 GLUVOPTHCELS.

ANAOOTE TN GLVEPTNOT GOG ANAOOTE TNV AVTICTPOPN TNG

o

10. Xpnolponoteiote TV YpOQIKN TOPAGTOOT KAl TOV OPIGUO TNG LOVOTIUNG
ocuvaptnong tov Euler yio va e&nynoete ywati Aettovpyei o €heyyog pe m Pondela
™G KkdOetng evbeiag .

11.Z0pepa AEpE OTL O1 YPOPIKES TOPACTACELS OVTIGTPOP®Y GUVAPTHCEWVY Eival

GUUUETPIKEG ¢ TTPog TNV evbeia y = x. Tt aknbevel avtd;
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Opropdc covaptnong

Yyvaptnon amd Eva cOvoro A og £va cuvoro B Aéyeton pia Srodikacio pe Ty omoio

kd0e oToryeio Tov A avticToyyiletan o€ Eva akplPadg oTotKEl0 TOL GLUVOAOYL B.

e To cuvolo A Aéyetol TEGT0 OPIGUOD THG GUVAPTNOTG.

o To chvoro OV £)EL Y10 GTOLYELD TOV TIG TIUES oG cuvaptnong Tyl 6ha ta X € A,
Aéyetar ovvoro Tipdv g T ko cupPoiriletan pe f(A).

e Av ue pa cvuvaptnon f o X e A avtistoyiCetar oto Y € B, 101€ ypdopovue y=fF (X)
To ypappa X ToL TUPIGTAVEL OTTOLNONTOTE GTOLYELD TOL A AéyeTon aveEaptnTn
petefinTiy, v 10 Y, ToL Tapiotdvel Ty Tun ¢ f oto X, Aéyetan eEaptuévn

petapinti.

209. TToteg and TG TUPOKATO AVTICTOYICEIS EIVOL CUVOPTIGELS KoL TOLEG gV giva;
ITowo givan 10 TEdio 0PIGHOV KOl TOLO TO GOVOAO TIUMV G€ KAOE nsp{mcocm;

Z)mua 1 Tynna 2 Tyina 3

210. No Bpeite to medio 0ploHOD TOV TOPOKATO GUVUPTNCEWDV:

DfEr-sae ol L
: —

" 9" e 0070

W o(x)= )S(fjx_2+x212x % (p(x)zxz—;(x+10_x2?;;+6

211. No Bpeite to mEdio OPIGHOD TOV TUPUKATO GUVAUPTCEDV:

a) F(x)=+x-2 B) g(x)=vA—x—3xx+2 ) h(x)= X:
8) t(x) | -2 8)(P(X)=M o71) o(X) _ -4

-3 |x| -2 |x|+x

212. No Bpeite 10 medio opiopoD TOV TOPUKAT® GUVOPTCEMV:

o) f(x)=vx-1 B) g(x):m_\/ﬁ Y)h(x):\/m

N

X
w

<
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x| -1 3—|x| 2X+5
d) t(x)= &) ¢(x)= 1) of NS
[x|-2 X|-1 | |- x
213. Aiveton 1 ouvaptnon f, pe f(x)= %

a) No Bpeite 10 medio opiopod g A.

B) No mapayovtomooete 1o TpLdVLHO 2X° —5X + 3.

2x -3
X+1

v) No. anodeitete 011 Yo kaBe X EA 1oyder : | (X) =

214. No. Bpeite 1o 1edio 0plopHod TOV TOPUKATO GCUVAPTNCEWDV:
2
3x° -5 —-3<x<4 3x—4, x<1
B f(x)=

x>=2, x>1

@ f(x)=13 4<x<12
= <x<

215. Na Bpetite t1g TYég TOL TParypoTikoD aptBpo A, yia 11 0noieg | GuvApTNOY

X3

—8X
f(X)=———éyer medio opiopod o R.
(x) X2 —ax—n " piok

2X+4, x<0

216. Aivetou n ovvaptnon : F(X) =
n cvvapmon : f(x) {x—l, >0

) No eicete on f(-1)=F(3).
B) No npocdiopicete Tig Tiuég tov X € R ,dote f(x)=0.
. . 1
217. Aivetar 1 suvaptnon F(X) =X+ e x#0

a) Na vroloyioete Tnv Ty g mapdotaong: A=TF ( 2) +f()-f(2).

B) Na Avoete v eEicwon T(X) =g .

218."Ecto cuvapmon f:R >R pe f(x)=5% . Na deybet otu:
o) f(a+p)=Ff(a)+f(B) B) f(3a)=3f(a)
) f(oc)f(lj:% 6)f(|a|)=|f(oc)| Y ké0e a.f € R
a
219. Atveton n cvvapmon f(x)=x*+4.

a) No Bpeite to nedio opiopod e,
B) No vrodoyioete Tig tipés f(—-2), f(0), £(2), f(6).
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¥) No amodeitete 6t f(of)+4f (o+B)—8af =f(a)f(B)+4.
8) No Moete v e&iowon f(o+1)=8.

3X -2, x<0
x?—2x+4, x>0
) Na vroroyicete tig twég f(-3),f(2),f(1),f(-1).f(0).
B) Na anodeitete ot f(-3)+f(2)+f(1)+f(0)-5=Ff(-1

220. Aiveton 1 ovvaptnon f(x)= {

)-

2x+1, xeZ ! 1
221. Av f(x)= { 5 xez V0L DTOAOYIGTOVY TOL f(O),f(x/E),f(—Z),f(Z),f (Ej
X, |x|<1
222."Eoto 1 owvaptnon f(x)=11 1
— X| 2
L
Na vrodoyicete ta f (%), f(-2), f (—\E), f (%j, f(1))
—4
223. Aiveton 1 ovvapton f(x | | .
a) Na Bpebei to medio opiopov g, B) No amdomonOei o THmog g
7) Na Mwbei n aviswon f(x)>3.
) ) x* —5|x|+6
214. Aiveton n cvvaptnon f(X) = |X|—3
a) Noa Bpeite to nedio opiopod A g Gnvdpmcmg f.
B) Na amodei&ete 0T yia kdbe X € A 1oydet: f |x|

v T XeA |, va Moete Ty eéicoon: (f(x)+2) —4f(x)—5=0

224, Aivetau m eéicoon: X° —X + (7» % ) =0, pe mapapetpo AeR . (1)

a) No Bpeite m dwkpivovoa A g eicwong kot va amodeiete 6T 1 e€icmon
éxel pileg mpoypatikés yro kabe L e R .
B) T mowa Ty Tov A 1 e&iowon (1) €xet dvo pileg ioec;

) Na Bpeite 10 A, dote n suvaptnon f(X) =vx2 =X+ —A? va éxet nedio
optopov o R.

225. Ta toug paypotikovg apBpodvs a,P € R woyvet 6T
° |1 - 30L| <2

o H amdotacn tov apBpod B and tov apfud 2 ivor pukpdtepn tov 1.
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o) No amoderydei 61t —% <a<l.

B) Na amoderyfel 6Tt |[3 —-3a —]4 <3.

v) No amodeiybei 6t 1 suvaptnon F(X) = \/4X2 —4(B-2)x +B* éxe1 medio opiopod
OA0 TO GUVOAO TMV TPAYLOTIKOV aplOUdV.

(-4

226. Aiveton ) cvvéptnon g (X) = .
X"+ KX+

, N omoia éxel medio oplopov TO

R-{-21).
a) Na Bpeite T1¢ TIHEG TOV K, A.
B) o k=1 ko A=-2,

i) va amlomomoete Tov TOHTO ™G J.

i) va deifete OtL: g(a + 3) > (oc) otav o e (—1,1) u(l, +oo) .

215. Aivovtot o1 GUVOPTACELS: f(X) = x> —4X +a Ko g(X) =oX—-5,ue aeR.
a) Av woyoer T (2) = g( 2) , Vo, Bpeite v Y oL a.
B)l'o a=1,
x)=9(x)

i) va Mvoete my ebiowon: f( g
(X) > g(X) Kat, pe ™ Pondela avtng, va Avcete TV

ekicoon: |f (x)— g(x)| =f(x)-g(x)

i) va. AMoete v avicwon: f

227. Mo, opBoymvia Teployn €yl TEPLPPOAYTEL OO TIC TPELG TAEVPEG TNG, UE
ovppatomieypa ppkovg 100p. H tétaptn mhevpd eivor toixog. Av 1o PiKog Tov
TOLYOVL EIVOL X, VoL EKPPAGETE TO EUPAOV TNG TEPLOYNG MG GLVAPTNGN TOL X.

228. Zoppo pnrovg 20gk. kOPetar o€ 600 KoppdTio pe uikn X kat 20-x ek. Me 10
TPAOTO KOUUATL SYNUOTICOVILE TETPAYOVO KO [LE TO OEVTEPO, IGOTAELPO TPLYMVO.
Noa Bpebel to dBpotoua tv epPfaddv TV dVO GYNUAT®V, MG GLVAPTNOT) TOV X.

229. Avo mhoia I1; ko I, avayopovv cuyypdvmg amd éva Audave A. To mhoio I1;
Kweiton avatoikd pe todmro 15km/h kot to IT, Bopeta, pe tayvnta 20km/h.

a) Na BpeBovv o1 cuvaptioelg 0écewg tov I1; ko I,.

B) Na exepaoctei n andotaon d=T1;I1,) tov dvo Thoinv, ®c cuvapTon ToL ¥Povou t.
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Oépato ano owwyomvicpata OEOE

x* -1
X?-3x+2
o) No Bpeite o medio opiopov g f.
B) No amAomou)oete TOV TOTO TNC.
2005° -1 2006

20052 —3-2005+2 2003

230. Aiveton n ovvaptnon f(x)=

v) No anodei&ete o1

x® —4x
X2 +2x
a) No Bpebel o medio opiopod g cLVAPTNONG Kol va arAomobei o TOTOG TG,
f(3)-f(1)
f (4) —2
v) Na bl n eicwon |f (4)X—1|—|2 f(3 |

231. Aivetou 1 ovvaptnon: f(x)=

B) Na vroroyiotel n mtapdotacn A =

232. Aiveton n cvovaptnon f pe tomo f (X) =x"—ax’+2, xR, 6mov

\/_+1\/_—
\/_1\/_+1

a) No anodeiéete 6t o = 6. B) No vroroyioete v iy f(1).
) Na Mooete v e&iooon: f(x)=f(1). &) Na Mooete mv avicwon: f(x)—f(1)<0.

233. Atveton 1o TpLdvLpo 4x* —4Ax + 54, AeR
a) Na Bpeite T dlokpivousa Tov TPLOVOLOD Kot TO TPOGTUO TNG Y10 TIG SAPOPES TIUEG
0L A
B) Na Bpeite T1¢ TIES TOL A Y100 TIG OTTOEC!
i. To tpudvopo €yl 600 pileg dviceg.
ii. H ouvapmon f(X) = v4x* —4hx + 5 &g nedio opiopod 1o R.
v) No e£eTdoEeTE 0V DITAPYEL T TOL A, Y10 TNV OO TO TPLOVLUO £)EL dVO pileg
X, pe X, +X, =%X,X, —1.

234. Atveton 1y eéiowon X° —Ax+A =0 (1) 6mov A givon 1) Stakpivovso TG,
a) Na Bpeite t1g TIpég TOL A Ko T0 TANB0G TV pLidv T (1).

T A =5, Be0podpe Tig cuvoptioes g (X \/x —2(XX, )X +5(X, +X,),

f(x)= 2—31(+1 omov X, X, etvan ot piCeg g e€icwong (1).
X —
B) i. No amodei&ete o1t g |X 5|

ii. No Bpeite to medio opiopod g cvvaptnong f kat vo ardonooete tov TONO NG,
iii. Na Bpeite ta kowd onpeia tov Cr kot Cy.
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TETO0 TPOVO,

I'paguc) mtapastacn Xovaptnong

Cogito Ergo Sum
Rene Descartes (1596 —1650) T'dAlog pobnpotikdc kor GridGoQog,
Ntav pobnmge oe oyoieio Incovrtdv kot dcbevoc. o tov Adyo
avTo, Ol pHovayol elyov dDCEL EVIOA TO TPOWVA Vo, HEVEL 0TO KpEPATL
TPOKEEVOV VO OVOKTE TIG OLVALELS TOV. AVTA TO TPOWVA OeV TV
xopévog xpovog. O Descartes to ypno1onotovoe yio v aoyoindei pe
o pofnpotikd kot ™ QAocogic. TOUQOVe HE pio, «ekdoy», €va

mapokolovbmvtag To mETaypo oG poyos, ovapotinke mog Oo

umopovoe va kabopicel T B€om tng 6To YOPo KabMG Kot T Stodpoun mov akoAovbodoe
TETOVTOG (TPOPAVAG dev TpOKeLTaL Yot EaKpPPOUEVO 16TOPIKS YEYOVOQ).

Avt qtav M apyn ™S AvarluTtikig Feopetpiag, evog KAGOOVL TOV HOONUATIKGOY TOV
ouvovdalel v Alyeppa pe v ['eopetpia, og éva mavicyvpo pobnuotikd epyaieio.

O Descartes mapovoiace v AvaAivtiki tov [eopetpio 610 Y

(2,3)

Biprio tov Discours de la Methode (Zvl{ntnon yio v
MéBodo) to omoio ekddOnke to 1637 Ko €101KATEPA GTO
enitopo tov oto, La Geometrie ( éva and 1o wo didonuo . ]

0G0 Kol dVOKOAQ, PIBAl0 LOONUOTIKGY ). +—++
H Baown 0éa elvai n avtictoiylon kdbe onueiov
TOV EMIESOV pe Eva {eVYOG GUVTETAYUEVOV (X,Y)

{=1.5,-2.5)4-

OAAG KO aVTIGTPOQAL.

‘Eoto 6v0 onpeia A(Xl,yl) KmB(XZ,yZ)

1. TomoO¢eteioTe Ta V0 TVYAiC onueia A ko B 6to mpdhTo TETAPTNHOPLO
2. Xyeoraote 10 0pBoydvio Tpiywvo pe vroteivovoo v AB km éoto I' 1 opOn

yovia.

3. lpoonadote vo ekppaocete To piKn TV TAsvpdv Al kol BI' cav cuvaptnon

TOV GUVTETAYREVOV TOV A Kol B
Al = BI'=

4. Mg v Ponj@cia Tov MMvBayopsiov Ozwppatog TPocTadNGTE VU EKPPAGETE TNV

AB cav cvvapTNGT TOV CVVTETAYRUEVOV TOV onueiov A Kot B
AB’= apa AB =
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H Avaivticn l'eopetpia propei va ypnoyromoindet kot yio
TOV EVIOTIOUO AVTIKEWEVAOV GTO TPLodLioTaTo Ympo. Kdbde
ONUELO OVTITPOCOREVETOL OO TPELG CUVTETAYUEVES

(x.y,2).

Av 10 300 ornpeia EYOVV AVTICTOLYO CLUVTETAYUEVEG
(X1, 1,2y) ®on (X,,Y,,2,)161E N peta&d toug
amooTooT diveTal o ToV TOTO

\/(Xz _Xl)z +(y2 _yl)2 +(Zz _21)2

Kapteowavo cvotnpa cvvietayuévov Aéyetal évo (evyog KAOETmV aE6VmV

XX ko Y’y pue kown apyn O. Zvuforiletar pe OXy.

To enimedo 610 0TOI0 OPIGTNKE TO CUGTNHO AVTO AEYETOL KAPTEGLAVO EMITEDO.

Av emmAov o1 Lovadeg TV aEOVOV £xovy To 1610 unKog To cvatue OXy

Aéyetar opOokavovikd. O oplovtioc dEovag X X kadeitor AEOVAS TOV TETUNREVEOY N
GEOVAG TV X Kol 0 KATOKOPVPOG GEovag Y'Y Kaleitol AE0Vag TOV TETAYUEVOV 1|
agovac Tav Y.

Ye ka0e onpeio M 1oL KapTeSLOVOD EMTESOV ovTIoTOLYIloVUE £Vl SLOTETOYUEVO (EVYApL
(X,y) mpaypatikdv aptBudv Tov ovoualovtatl 6uvteTaypéves Tov onpeiov M. To
onueio ocvuPforiCerar pe M(X,y). To X Aéyetor TETUNUEVN KaL TO Y TETAYREVY) TOV
onpeiov M.

O d&oveg yopilovv to eminedo ce TE€coEpa PEPT KabEVA Tov ovopalovtan
TeTapTnuépro kot Swukpivovior og 1°,2°, 3%, 4°,

YoppeTpisg

- To onpeio M, (a,—B) eivor to suppetpikd tov onueiov M(a,B) ©g mpog Tov GEova
X'X. Anhaon| 000 onpeiol COUUETPIKE MG TPOS TOV AEova X X Exovv TV 1010 TETUNUEVN
Ko ovtifeteg TeTaypEVes.

- To onpeio M, (—a,B) &tvar 1o cvppetpicd tov onpeiov M(a,B) @g mpog Tov GEova

Y'y. Anhadn 600 onueiol GUUUETPIKAE MG TPOS TOV AEova Y'Y €xovv TV 110 TETOYUEVN
KoL avTifeTeg TETUNUEVEG.

- To onpeio M, (—oc,—B) glval to cupueTpikd tov onueiov M (OL,B) G TPOS TNV apyn
O TV 0E6voV.

AnAadn 000 onpeion CUUUETPIKE OC TPOG TNV APy TOV AEOVOV Exovv avtiBeteg
GUVTETAYHUEVEG.

- To onueio M, (B,a) eivar to cuppetpicd tov onueiov M(o,B) ©g mpog v
dyyotopo ™ 1™ kan 3™ yoviag Tov agovaov.

Anhodny 800 onpeio GLUUETPIKA M TPOG TV dryoTtopo TG 1™ Kot 3™ yoviag Tov
aEOVOV «OALALOVVY TIC GUVTIETAYIEVEG TOVG.

AméoTacn 0Vo onueiwv

H amdéctoon tov onueiov A(Xl, yl) Ko B(X2 , yz) , OtveTon amd ToVv TOTO:

(AB)=/(%, — %, )" +(¥, -y )
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216. No Bpeite tovg Tparypotikode aptBpovs k, A , ®oTe To onpeia A(K, 4) KoL
B(2,3L—-2), va eivou:

0) ZUUUETPIKA G TPOG TOV AEova X 'X.
B) ZvppeTpikd wc Tpog Tov agova y'y.
v) ZOUUETPIKE ¢ TTpog TV apyn O tov a&ovov.

217. Aivovton Ta onpueio A(3, 2) Ko B( 7,—4). Noa Bpebet onueio I' tov d&ova XX,

wote 1o Tpiywvo I'AB va givait:
0) 1600KeAEC e Kopuen To I B) opBoyadvio oto I

218. Na Ppeite ta onpeio oto omoio O YPUEIKES TAPUCTACELS TMV TOPUKATM
GLVAPTHGEMY TEUVOLV TOVG AEOVEC.

o) f(x)=3x-6 ) f(x)=x*-2x-8 ) f(x)=XX212X

d) f(x)=vx+2 &)f (x)=vx*-1+x* o) f(x)=|x-1+2

219. Na Bpetite ta onpeia Topfg TOV YPOOIKOV TOPACTAGEDY TOV GUVOPTICEWDV:

o) f(Xx)=x*+3x-2 kot g(x)=3x+2 B)f(x)=6X+12

kat g(X)=x+2

2x-1 -2<x< 1
220. Atvetoim ocvvapnon f(X) = 2 Na BpeBovv (av vdpyovv)
x> +1 SSX< 3

ta onueio Toung g Cr pe toug dEoveg XX, Y'Y.

221. Atvovtar ot svvaptioetg: f(X) =X ko g(x)=Ax+(1-1) , XeR kar X
TOPAUETPOG pe A £ 0 .
a) Na deilete 011 o1 ypagkég mopactacelg Cp xor C; €xovv yia kébe Tipm g
TAPAUETPOL A Eva TOVAGYLIGTOV KOV onpeio.
B) Na oo Tium g mapapétpov A ov C; xon C; €xovv éva pévo kowd onpeio;

[Tow eivor 10 onpeio avtd;
Y) AvL#2 ko X, X, givar ot tetunpéveg Tov kovav onpeiov tov C, kar C,

va Bpebel n TapdpeTpog A MCTE Vo 1oy EL: (X1 +X, )2 = |X1 + X2| +2.

222. Aivovtan ot cuvaptioerg f(X)=(x —1)2 —4 xon g(x)=|x-1+2, pe xeR.

a) Na Bpeite Tig TYég ToL X Y1 TIG omoies 1 Ypapikn mapdotacn e ocvvaptnong f
Bpioketol Tavm amd tov aEova X'X.

P) Na dciéete 611, yio KdBe TIUA TOL X 1 YPAPIKY| TAPAGTACT) TG GLVAPTNONG g
Bpioketol Taveo amd tov aEova X X.
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v) Na Bpeite T0 KOWa oneia TOV YPOPIKOV TOPACTAGE®Y TOV GLVAPTNoE®Y f Kot g.

223. 210 SimAavo oynua dlveton m
YPAPIKN TOPAGTOCT LLOG GUVAPTNONG
f. No Bpeite:
a) To medio opiopov .
B)To cvvolro TiudV TNG.

) Tig tyég (0),f(-3),f(2).

8) No Mboete v e&iowon f(x)=0.
€) Na Aoete v eéiocwon f (X) =—4.
o7) No Moete my avicwon f(x)<0.
§) Na Mooete v avicwon f(x)>1.

1) No Mdoete v avicwon 1< f(x)<3.

12. Z10 dtmhavd oyfuo, divetal 1 ypapikn
napdotacn piog cvvaptnong f.
a) Na Bpebel to medio opiopod Kot
10 6Ovolo Tipmv g f.

B) Na vmoroyioete 1o f(0).
7) Na wbei n aviswon f(x)>0.
8) No Mvbei n e&iowon f(x)=0.

224. 10 dimAavo oynua divovtot ot
YPAPIKEG TOPACTAGELC 0VO GLVOPTHCEDY
f xou g.
a) Na Moete v e€icwon f (X) =g (X) .

B) Na Mooete v avicwon f(x)>g(x).

13. Zto dumhavd oyfuo divovtal ol YPaQIKeS
TopaoTdcels tov cuvaptioeny T, g.
Noa Av0ei:

) H &iowon f(x)=9g(x).
B) H avicwon f(x)>g(x).

@

/,
T

o o H

A
b oo

=Y

SR Rty Tl 2t e A
| | | :_ \ \ |
R R Rl Rl < R St
S R S S IV S S S
\%
Y| v
N/
HE a,
~ A~
-y L
X/—3 (@) Y
Y vy

225. Atvovtat ot suvaptioetg f(X)=oax—a+2 kot g(X)=x*—a+3 pe o ER.

a) No amodeifete 6T1 M Ypoikn mapdotoon g f diépyetan amd to onueio (1, 2)
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Yo KGOE TN TOV TPayHOTIKoD aplBpov o .
B) Av ot ypagikég mopaotaoelg tov f kot g téuvovtal o€ onpeio pe teTtunuévn 1,
TOTE!
i) Na Bpeite v Tiun o0 a .
i) T v Ty Tov o 1oV PPAKATE VITAPYEL GANO CTUELD TOUNG TOV YPUPIKOV
TapaoTdoewv ToV f kot g; AITIoA0YNGTE TNV aTdVTINGY| GOGC

226. Aivovtar ot cvvaptices: f(X)=x* kar g(X)=Ax+(1-1), xR kat
A mapapetpog pe A £ 0 .
@) Na 8eilete 0T o1 ypagucég mopactacelg C;p kau C; €xovv yio k6Be Ty g
TAPAUETPOV A £VO, TOLAAYLGTOV KOO GNUEiD.
P) 'a oo Tiun g mapapétpov A ov C; kaw C, £xovv éva povo koo onpeio;
IToto eivon To onpeio avto;
Y) AvA#2 kol X, X, etvor ot teTunpéveg tov Kowvav onueiov tov C, Kot Cg ,

va Bpedel n mapdueTpog A doTE va toydeL: (X1 +X, )2 = |Xl + X2| +2.

227. Aiveton 1 ouvaptnon: f(x) =, ’XZ -X +% .

a) Na Bpeite T1¢ TG TOL TpayroTkoD apBuo o, MGTE TO TESI0 OPIGUOD TN
cuvaptnong f va givai to cbvoro R .
B) Av givarl yvooto 0T 1 Ypaeikn Tapdotact g cuvaptnong f diépyetal and to

onueio A(O,%}, ToTE:

i) No amodeiete 6t oo =1 Ko va ypayete Tov TOTOo TG Y®PIg To GOLUBOAO TG
TETPOYOVIKNG pilac.

. 1

i) Na Moete myv e&icwon f(X) = 5

2x% — 4%
228. Aiveton n cuvaptnon g, pe g(x) = —1+“ . Av 1 ypaikf Topdotoon g
X+
GUVAPTNONG g SIEPYETUL amd TO oMuEio A(l, - 4) ,
o) vo, dgi&ete 6T p=—6.
B) va Bpeite 10 mEGIO OPIOUOD TNG GLVAPTNOTG.
v) Yo u=-6 vo anlomotoete Tov TOHTO TS GLVAPTNOTG .

Oépato ano owwyomvicpate OEOE

229. Aiveton n cuvapmon f(x)=[3—[1-x| + |1<3 +1

o) No anodeifete 011 10 TEdio opiopov g cvvaptnong f eivar to A = [—2, 4] .

,KeR .

B) Na Bpeite TV TIU) TOL K Yo TV 07Ol TO ONUEL0 M(—l,l) OVIKEL OTN YPOPIKY
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napdotacn g f.

230. ) 'Ecto onueio M (X2 +X—6,X° +3X + 2), X R . Na Bpebovv ta X e R mdote 10
M va Bpicketor 610 20 TETAPTNUOPIO.
B) Av A, 10 chvoko Mcewv g avicwong X* +X —6 < 0 tote:
i. av Xe A, vo Bpeite o 0ptlo peta&h TV omoimv TEPLEYETAL I TIUN TNG
napdoToong 3—X.
ii. av X € A, va Moete Ty avicoon —1</x* —6x+9<2 .
X+a

Jo—x2

i. No Bpeite to medio opiopov g f.

Y) Aiveton n cuvépmon f(x)=

. 44/5
ii. Na Bpeite 10 a, av 1 ypagikn topdotacn g f diépyetat amd to A[Z,\—Srj .

H ovvapmon f(x)=ox+p

231. Na Bpeite v e&icwon tng evbeiog mov diépyetot amd o, onueio:
a) A(2,—1) Ko B(4,3) B) A(3, 2) Ko B(—5, 2) 0] A(l, 3) Ko B(l, —2)

—X+1, Xx<-1
232. No Tapactioete ypaeikd tn cvvaptnon f (X) =<-2, —-1<x<l1.
3x-3, x21

233. Na napaoctioete ypapikd ) cuviptnon f (x) = |x — 3| - 2|X +ﬂ + X

234. H molvyovikn ypopur ABI'A tov dumhavov g ° A
SYNHOTOC €lvol 1) YPOPIKT TOPACTACT LLOG 27
ovvaptmong f. Na Bpeite v f. A (1)
3 4 5 ¢

-3 4
235. Av a,p € R* kou o +B* =4 va Ppebdei n amdotacn (AB) , 6mov A,B ta onpeia

TOoUNG pe Toug d&oveg g evbeiag (g) X +% =1.
o

236. Atvovrat ot cuvaptioetg f kot g, pe F(X)=x>—2xxor g(x)=3x—-4, xeR.
a) No Bpeite ta kowd onueia TV YpuelK@V TopUcTAGEDY TOV GUVOPTNoE®DY f
Kot g.
B) Na Bpeite To dtecTtUOTA 6TO 0010 1] YPAPIKN Topdotacn g f eival kdTm
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omd exeivn g g.
v) No anodei&ete 0Tt KGO gvbeia g popeng Y=o, a<-—1, Bpicketor kdto ond
™ YPaQIKn mTopdotoon g f.

, , —X+2, av x<0
237. Aiveton m ovvdpmon f, pef(x) = .
X+2, av x>0

a) No Bpeite To onpeio toung g ypapikic mopdotaong C, g f pe tov dEova
yy.
B) i) Na yapdéete n C, ko v gvbeion Y =3 , KoL 6T GUVEYELD VOL EKTUUIGETE
TIC GUVTETAYHEVEG TOV CTUEIMV TOUNG TOVG.
ii) Na e&etdoete av ta. onueio VT £ivol GOUUETPIKA MG TPOG TOV GEOVA YY.
No o1tioloynceTe TV 0mdvINnon cog.
) i) o woteg Tyég Tov mparypotikov optdpov a , 1 evbeia y = a tépver m C; oe
dvo onueia; No atioAoynceeTe TNV OmAVTNGT OO,
ii) T Tig Tipég Tov a mov Pprikate 610 epdUa (Yi), vo Tpocdlopicets
alyeBpikd ta onpeio toung mg C; pe v evbeia y = o kot vo e€etdoete av
1oy0oVY Ta CLUTEPAGHOTO TOV EpMTAHATOS (Bil), ATIOAOYDVTOS TOV
LGYLPIGLO COG.

238. Atveton  ovvapmon f(x)=x*+x+1, xeR.
a) No amodei&ete 011 ypagwn mapdotaon C; g ovvaptmong £ dev tépvet tov
aEova xX.
B) No Bpeite Tig tetunpéveg tmv onpeimv mg C; mov Bpickovtat kdtm and v vbeia
y=2X+3 .

Y) Eoto M(x,y ) onueio g C; . Av yio v tetunpévn x tov onpeiov M oydet:
|2X —ﬂ < 3, t0t¢e Vo, dei&ete Ot 1O onueio owtd PpickeTon KAt amd TV £vbsial
y=2x+3.

239. Ot TIéC TV aYPOTIKOV TPOIOVI®V GE pia xdpo avEndnkay kotd 20%, ce va
ypévo.
a) Na Bpeite ) oyéomn mov ek@palel Tig VEEG TYEG Y TOV AYPOTIK®V TPOTOVI®OV, MG
GLVEPTNOT TOV TOAOLDV TIUDV X.
B) Na oyedidioete TV YpOaOIKn TOPAGTOCT) TG CLVAPTIONG.
v) Me v Ponbeia g TponyovIEVG YPUPIKNG TOPAcTAGNC, Vo Ppeite
1) TNV GNUEPLVY| TN EVOC TPOIOVTOG TOV TEPLGL ElXE 7 €VPM KO
w) TV TEPCIVI TN VOGS TPOIOVTOC TOL TAPA EXEL 7 EVPD.

240. H wootipio Tov gupd Evavtt Tov doAapiov v 21/07/03 frav 112$ yia 100 gvpo.
a) Na Bpeite ) oyéomn mov ekppaletl T Tiun Y 6€ SoAdpla vOg TPoidvTog Mg
GUVEPTNOT NG TING X TOV TPOIOVTOG VTOV GE ELPWD.
B) No oyedtdoete TNV OVTIGTOLYT YPUPIKT TOPAGTACT) Kot LE T Bondeta Tng va
Bpeite katd TpocEyyion T TN 6€ SOAAPLN EVOS 0EPOTOPIKOV EIGITNPIOL TOV
KkooTilel 250 evpd KABDS Kal TN TN GE EVPD EVOG ALEPOTOPIKOV EIGLTNPIOV
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Kko6oToLg 2508.

241. H tayotmra (6e M/S) evOg aepOTAAVOL TOV TPOCYEIMVETAL, OO T GTIYY OV
aryyilet to £€0apog PEYPL VO GTANATACEL, dtveTal amd tn oyéorn v= 45 -1,5t, dnov t
0 YPpOVOG IOV TEPAGE AT TN YPOVIKN GTIYUN TOV TO OLEPOTAAVO AYYlEE TO E60(OC.
a) Na Bpebel n toydra tov T otyun mov ayyilel to £6apog,.
B) Na Bpebei o0 ypdvog mov amarteital yio vo GTAUATNCEL TO OEPOTAAVO Ko
v) No yiver n ypaoiki Topdotacn g To0TNTOS CUVOPTHGEL TOL YPOVOUL.

AkorovOigg

"Evog avBpmmoc £fare éva Levydpt kovvéla o€ £vo CUYKEKPIUEVO LEPOC, TEPLPPOYUEVO
pe toiyo. [1ooa Cevydpra kovvéha Ba mapayBodv and avtd to (evydpt og Eva xpdvo,
edv, N eHON AVTAV TOV KOVVEAIDV glval TETO OoTe KABe pva to kdbe (evydpt yevva
éva véo Cevydpt To omoio yivetol Tapay®YKO HETE TOV OEVTEPO PNV

1.T1660 Levuyaplot KOUVEMOL DITCPYOVY OUPYUKOLS .. veevereensenrannenreneeneensansaneaneenennns
2.1T6ca Cevydpia kovvéAia B VITAPYOLY UETE TOV SEVTEPO LUNVOL. e veeneneeneanennenn.
3.JTOCO LETA TOV TPITO LITVOL .+ etventententent et et et et eie et e e e e et eaeeneeneaneaneaneaneaens
4.Av pe a, ovpporicovpe Tov aplBud tov (Evyapudy TOV VILAPYOLV LETA TOV V-00TO
unvo, pmopeite va Ppeite Tov avadpopkd THTO TS AKOAOVOING .. evveev e eeeeennene,

AvT6 10 TPOPANUe epeaviletar o€ £va didonuo Pifiio pabnuotikdy To omoio ypaotnke
t0 1202 xon yia 250 ypdvia amotérese 10 oyorkod Biprio ota Aativikd oyoreia g
Evponng. Ipdxerron yo. to Liber Abaci, (to Biprio Tov APaxa), To omoio £ypaye o
Fibonacci napatcodkit tov Leonardodi Pisa
(LeonardoPisano) (1170 — 1250), evog d1donpov Itokod
pofnpatikod Kol 6To 0moio Topovctdlel TV aptBunTIKn Kot
v dhyePpa mov eiye pabet oto tatida Tov. XTo TPDOTO
pépog tov Pipiiov, elonyaye to Ivoo-Apapuké Oecilorod
ocvotnuo apibunong . To devtepo pépog Tov Piriov mepieiye
o LeYaAN GLAAOYN TPOPANUATOV TOV 0POPOVHGUYV GTOVG
EUTOPOVE, GYETIKA LE TN TN TV oyafdV, TOV VTOAOYIGHO
TOV KEPOOVG, T LETATPOTT| OLOUPOPETIKMOV VOLUGUAT®V TOV
YPNOYLOTOI0VVTAY GTO EUTOPLO, 0 TOAELS TNG Mecoyeiov.
Y10 tpito uépog eppavioviav dtdpopa tpoPfinuata (uetald
TOV OTOi®V Kot T0 TPOPAN U e TO KOVVEALR) KABMG Kot
TPOPAN T PE 0OPOIGHOTO OPIOUNTIKAY Kol YEDUETPIKDY TPOOI®V.

5. Ynoloyiote TOUG EVVEQ TPMOTOVS OPOVG TG GKOAOLOI0G

FIDONACCH. ...
6. Yrnoloyiote kol Toug AOYoug TV S100yIKMY OPWV 0y /0l  Ol3/0lp, 0la/03, ...

KOl OTT] GUVEXELD, COUAANPDOTE TO TOPAKAT® S1dypappo (otov oplldvtio daEova
Bepnote TOVG Oy, Oy, ... KOL GTOV KOTAKOPL(PO TOVG Olp /0 , Olz/0lp, Olg/0lg, ...

B I 10T 0 E 315
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H npdn npdTacn tov Piffriov tov Liber Abacintav:

«Ymapyovv evvéa ovufora towv Ivoav 1,2,3,4,5,6,7,8,9. Me avtd ta coppora poll pe to
0 10 onoio ota apaPikd Aéyetar zephirum pmopei va ypoapei kabe apiBpog, dnwg Ha
dei&ovpe mapakdtoy Eival n npotn eopd mov évag Evpomraiog pabnuatikdg meptypdoet
t0 undév. [apdio mov n évvola Tov pundevog dnuovpynnke atdves Tpv otnv Ivdia Kot
o Méon AvatoAn, ntav oyetikd dyvootn oty Evponn, Ty enoyn tov Fibonacci.
[opdin v gvkoiia Tov [vdo-Apafikod cuotiuatog apibunong oe GUYKPLON UE TO
Popaiko, n vrodoyn tov &ywve pe kayvmowyia. To 1298, 10 Zoppovio g Prmpevriag,
UEYAAO EUTOPIKO KEVTPO, AMOYOPEVLGE EVIEAMG TN YPN O™ TOL UNdevos. Iati; Emeldn
UTOPoVoE KOVEIS VO TAAGTOYPOPNGEL EDKOAN Ta v 0-0pafikd yneio. o Topdadetrypa,
10 10 pmopoveoe va, yivet 1101 101 7 axopa ko 16.

O Fibonacci giye oto id10 Biprio kot To axdAovbo TPpoPfAnpa:

Yrapyovv 1€00epig YPLEG Yuvaikeg 6to dpdpo yia t Poun. Kdbe yovaika éxel entd
povAdpia. Kabe povidpt kovfadd entd cokid. Kébe coxi mepiéyetl entd kopPféiia yopud.
IMa ka0 kKapPért vdpyovy enTd poyaiplo Kot kb payaipt eival og entd OnKec.
Tluvaikeg, povidpro, cokid, KapPéia, poyaipto kot Onkeg- Tooa gival 6do pali oto
dpouo ywo ™ Podun;

[Ipoonadnote va 1o AMboete og emduevo pabnua pe v fondeia T@v Tpoddmv.

ApOpn Tk Tp0060g
Tpanela Ospatov
242. Oswpovpe v axorovbia (a,) ToV Betikdv TeprtTodv apbuov:l, 3,5, 7, ...
a) Na aitoloynoete yoti 1 (o) etvar apuntikn tpododog kot va, Bpeite Tov
€KOTOGTO OPO NG,
P) No amodeilete 611 T0 GOpOICUA TOV V TPDOTOV TEPITTOV OETIKOV aptOumdV givar
100 pe 1o TeTpdymvo tov TAHoVg TovG.
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243."Eva pukpd ymedo UmAoKeT €xel déka oelpég Kabopdtmv Kol kdbe oepd €xet
o kobicpato TeplocoTepa amd TV Tponyovuevn. H 7n cepd £xel 36 kabiopato kot
10 TA00g TeV Kabicpdtov Tov otadiov sivar 300.
o) Amotehovv 10 kabicpata Tov YNmEdov 0povg apldunTikng mpoddov; Na
OILTIOAOYNGETE TO GLAAOYIGUO GOG.
B) Iléca kabicpata Exel kdbe Gelpd;

244, Aiveton aptOunTikn ©pdodog (a,,) e d1apopd ®.
a) Na Seifete Ot K5 7% o
Qo — 07

B) Av o —0o, =18 , va Ppeite T Spopd © g TPoddov.

245. Aiveton n apiBuntikny 7p6odog (a,) pe dopopd o.

a) No amodei&ete 6tL O,y —0, =10m.

B) Av o, —o,, =30 ko o =1, va amodeifete 61t o, =3v—2.
v) Hotog givar 0 Tpd@TOG OpOC TNG TPoddoL oL Eemepvaet To 30;
0) [1ocot 6pot ¢ mapamdve Tpoddov givar pikpdtepot Tov 60;

246.01 opOpoi : X*+5, x> +X, 2X+4 , ue ™ celpd mov dtvovtau, sivon Stadoytcol
opot aplfunTiKng Tpoddov.
a) No Bpeite tic duvatég Tiég Tov aplbuom x.
B) Av X =3 ot o aptBudc X +5 sivar 0 4og 6pog g mpoddov, va Ppeite:
i) Tn d10popd ® ¢ apOuUNTIKNG TPOOSOU.
ii) Tov pd1o 6pO TN TPOOSOL.
iii) To GOpoopa S=0t5 +0lg + 07 +...+ 0y, -

247. X o opdpntikn 7pdodo (o), 0 30G 6pog eivar o, =8 kat 0 8og Opog givar
oy =23.

o) No amodei&ete 6t 0 10g 6pog TG aptdunTiKng Tpoddov givarl o, =2 Ko m
Sapopd g w=3.

B) Na vroloyicete Tov 310 6po e,

7) No vrodoyioete to 60potopa: S=(oy +1)+ (o, +2)+(ay +3) + ...+ (o +31)

248. Aivetar apOpuntikn mpdodog (o) pe o, =10 ko a,, =61.

a) Na Bpebel o TpdTOC OpOC Kol 1 dStopopd TS TPOOIOV.

B) Na e&etdoete av o apBpog 333 eivar 6pog g Tpoddov.

v) Na e€etdoete av vdpyovv d1adoyikol 6pot X KoL y TG Tapondve tpoddov

. , Lo XY
(0,,), TéTOL01 OOTE VO IoYVEL: 2 = 3
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I'eopetpikn Tpo0d0g

ENA AITO TA AKPIBA MAOHMATA MAGHMATIKQN

Ag voBécovpe 6T pmopovoate va dtorééete
avapeoca og 3.000.000 kot og pepikd Aemtd. Tt Ba
TPOTIHOVCATE; LT TPAYLOTIKOTNTO, TOL AETTA
elvan Tomobeuéva TAvm G€ o CKOKLEPQ, LE
£Va GUYKEKPLUEVO TPOTO. YTTApyeL £va AETTO GTO
TPMDTO TETPAYWOVO, dVO AETTH GTO HEVLTEPO
TETPAYOVO, TEGOEPO. AETTA GTO TPITO, OKTM GTO 13 |
Tétapto K.0.k. Tt Bo Tpotipovcate; ——— el

Avto 10 TPOPANUL (cOpP@Va pe Evav apaPikd pobo) eivol Tapdpoto pe avTd ToL 0
wdOGg pobikdg epevpitng Tov okakiov o Sissa Ben Dahir, é6sce otov Pactid tov, Tov
2° 1 3° X, o oty Ivdia. Otav o Pacidg g Ivdiag Sirhan éuabe 611 611 0 Sissa eixe
epevpet éva 11010 Bawpaotd Toyvidl, BEANGe va tov avtapeiyel. Tov potnoe TL 0eke
KoL 0 Sissa andvtnoe 0Tt feie KOKKOVE oTaptov (1 pullov KATA GAAN €KO0YT) OE Lia
TAGKO GKOK10V, TOTOOETUEVOVG LE TOV TPOTO TTOV TEPLYPAWALLE TPOT)YOVUEVDS LLE TO,
Aentd. O Bacididg tov pdtnoe av nleie kKdt mEPIGoOTEPO OAAL O Sissa eméueve va
KaALEOel 1 TAGKA TOV GKOKIOD LE TOVG KOKOVG TOV GTAPLOV.

O Sissa eméleée T0 oTdpt avTi Yio Kocupota 1 xpuco. E&nyeiote yloti to pabnuo tov

Enéktaon
H xaAbdtepn coppavia g 1otopiog
O OMhavdog eepevvneng Peter Minuet ‘aydpace’ to vioi Mavydrtav, to 1624, and wia
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opada B yEVOV ALEPIKOVAV Y10, LEPIKES YAVTPES Kat wevTokoopnuate atiog 248.
Daivetar 0TI LT NTOV pio 07O TIC KAADTEPES GUUPOVIEG OTNV 15TOPio. A VTOBEGOLLE
Opmg 0Tt o1 10ayeveic Apepkavor gtyov enevddcel ovtd To Toco pe emtokio 8 Y%
av&avouevo nuepnoing (avatokiouevo nuepnoing). Tt Oa mpotwovcate va éxete; To
Mavydrav pe To KTipio Tov 1 To YpUat TG Enévovons tov 24$;
2° apéPanpa: Eivor mpdpAnua avetokiopod O vroloyioudc umopsi va yivel pe
BonBela Tov tHmov (aia &xel povo av Topa&ovv LOVOL TOVG TOV TOTTO)
nt

r
A= p(l + —) , 670V T0 A AVTITPOGMTIEVEL TNV GLVOAIKY| 0&ia TNG emévdvong PeTd amd

n

t ypovia ( Gpa to t BpiokeTon apalp®@vTag amd To TpEYoV £10¢, T0 £T0¢ 1624), T0 p
AVTITPOCOTEVEL TO TOGO oV emevdVONKe ( § 24), 10 I givar To emtdkio (8 %) Kot to N
gtvat 0 aplBpog Tmv opdv mov to KepdAato avotokileton ( emeldn Aéet avatokiletal
nuepnoing To n givar 365). Av howdv &iye yive n enévdvon pe avtdv TOV TPOTO GNUEPQ
B rav Tave omd $ 235 tproskatoppdpia, ta oroia Bo apkovcay vo ayopactel Eava To
Movydtoy Kot To KTiplo Tov.

Aoknoelg

249. Atveton 1y eélowon: 2x* —5px +2p° =0 (1), pe mapaustpo B >0.

a) Na deilete 6t e&iomon (1) €xer pileg g X, =2B ko X, =%

B) Av X, X, eivat ot pileg g (1), va e€etdoete av ot apBpol X, B, X, , pe ™ oepd
7oV divovtal, eivot d180yIKoi OpoL YEMUETPIKNG TPOOOOV KOl VO, OTIOAOYGETE TO
GUALOYIOUO GOG.

250. Ot apBpoi k-2, 2x ko 7x+4, k€N gival, pue ™ ogpd mov divovrad,
dradoyikol OpoL HoG YEMUETPIKNG TPoOddov ().
o) No anodeifete 011 K =4 kot va Bpeite 10 Adyo A g TPoOdoL.
B) i) Na exppdoete 10 20 Opo, TOV 50 Kot ToV 40 OPO TNG TOPATAVED YEDMUETPLKTG
TPOHSOL MG GLVAPTNOT| TOV 0.
i) No amodeitete 6T o, + o =4(a, +ay)

251. Aivovtot ot apiBpoi 2, X, 8 pe x>0.

a) Noa Bpeite v Tiun tov x dcte ot apiBuoi 2, X, 8, ue m oepd mov divovtat, va
amoTELOVV d101001KoVG Gpovg aptunTikng Tpoddov. [owa elvar 1 Sapopd ® ovtng
NG TPOOOOL);
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B) Na Bpeite Tdpa Vv Tiun TV X dote ot apBuoi 2, X, 8, pe 1 oepd mov divovral,
Vo 0moTEAOVV S1000YIKOVG OpOVG YEMUETPIKNG TTpoodov. [lotog ivar o Adyog A
0TS TNG TPOOIOV;

V) Av (o) givor n apiBuntikny Tpdéodog 2, 5, 8, 11, ... ko (By) eivorn

YEOUETPIKN TPpdodo¢ 2, 4, 8, 16, ... 101¢:

i) No Bpeite to d0potopa S, TV v TpdTOV OpOdv TNG (0).

ii) No Bpeite tnv Tiun 100 v hoTE, yio 10 Apotoua S, TV v TpdhTOV Opev
mg (ow) va woydet: 2(S, +24) =P,

252. Aiveton 1 YEQUETPIKT TPO0JOG () LE AOYO A Yo TNV 0moio 15yvovV T, akdAovOa:
o, =4, o;=16 xau A>0.

a) Na Bpeite Tov Tpdto 6po oy Kot To AdY0 A TG TPoddov.

1
B) No anodeiEete 0T 1 akolovbia (By), pue B, = — amoterel eniong yemUeTpikn
o

TPO0d0 Ue AOYO TOV avVTIGTPOPO Tov AdYoL TG (a.,).
v) Av S1p ka1 S’y eivor ta aBpoicpate tov 10 TpdTov dpov tov Tpoddwnv (o)

Kat (By) avtiotoya, vo amodei&ete 0Tt oydel  oxéon: S), = 2—19510

253. Ze évav opyaviopo, apyukd vrapyovy 204800 Baktipla. Metd and 1 dpa

vrapyovv 102400 Baktipia, petd and 2 dpeg 51200 Baxtipia, Kot yEVIKA 0 aplOudis

Tov Baktnpiov vrodimhacialetal kébe po mpa.

a) TToca Paxtipia Ba vEapoLY LPETE 0O 6 DPES;

B) Tn ypovikn otiyun dpwe mov ta Paxtipio frav 3200, 0 opyovicpodg mapovcioscs
Eapvikn emdeivmon. O apBudc tov Poktmpiov dpyloe moil vo avEdvetan
wote kdbe po mpo va tpimiactaletat. To pavopevo avtd dmpkece yia 5
opeg. ZvpPorilovue pe fy 1o mAN0og TV Paktnpiov v dpeg HETE amd TNV
otiyun g emdeivaong (v < 5).

i) Na dei&ete 011 1 akorovBia (By) eivar yewpeTpikn tpoodog, Kot va Ppeite Tov
TPOTO OPO KOl TO AOYO TNC.
ii) Na exppaoete 1o ninboc By tov Baktnpinv cuvaptioet Tov v.
iii) TTooa Paxtipla Oo vITAPYOVY GTOV OPYUVIGHO 3 DPES HETA OO TNV GTIYU TNG
emdeivaong;

I'evikég Aoknoerg
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254. Aivetar 1o pidvopo f(x)=— x> +2x+3
o) Na Bpeite t0 Tpoécn o ToV TpLwvOpov f (X) Yo TIG O18POPES TILES TOV X.
B) No mpocdiopicere, AITIOAOY®VTAG TNV ATAVINGT GOC, TO TPOGT O TOV
ywopévov: f(2,999)-f(-1,002)

1) Av — 3<a <3, va Ppeite 10 Tpdonuo oV optdpod: —o’ + 2|oc| +3.

255. Atveton 10 TPLOVLO f(X)zX2 -X +(k - kz), reR

a) Na Bpeite ) dtokpivovca A Tov TPLOVOLOD Kot VoL ATodEiEETE OTL TO TPLOVULO
éyet piec mparypatikéc yia ke AeR .
B) o oo Tipn Tov A TO TPLOVLHO £)xeL dvo pileg ioeg;

1 . : . . .
v) Av A # > Kot X, X, €tvor ot piCeg Tov mapamdve TPLovOLoL HE X, < X, , TOTE :

) ) . X, + X
i) vo amodeifete 611 X, < ——2 <X
1 2 2

ii) va dratdéete omd TOV PKPOTEPO TPOC TOV HEYOADTEPO TOVS APIBUODG

f(xz),f(lerxzj,f(xz +1)

256. Ocwpovpe 10 Tprdvopo f(X)=3x* +1xx—4, pe mopapetpo ke R
a) No amodei&ete 0Tl Y10 OTOL0ONTOTE TIUN TOV K, TO TPLOVLLO EYEL pilec
TPAYLOTIKES KO AVIGES.
B) O pilec Tov TpLVOMOY gival opdonueg 1 eTepoomueg; Na artioloyncete TV
OmavTno”n GOg.
Y) Av X; kou X, gtvar ot piCeg Tov Tprwvopov Kot o, B 6vo mpaypatikoi aptdpol
MOTE VO LOYVEL AL < X; < X, <3, va TpocOlopiceTe TO TPOGN IO TOV YIVOUEVOL:

a-f(a)-B-f(B). No artiohoyficete v amdvimen cag.

257. Atveton 1o tpudvopo F(X)=x*—6x+A-3, ped €R

a) No vrroAoyicete TN dakpivovso, A TOL TPLOVOLOV.

B) Na Bpeite T1g TIHES TOL A Y10 TIC OTTOIEC TO TPLUDVLUO EYEL dVO AVIGEC
Tpoypoatikes piles.

v) Av 3<A<12 , 161¢:

(i) No dciete 61 TO TPLOVLUO £)EL dVO Aviceg OeTikég pilec.

(i) Av X;, X, ue X; < X, €tvar ot 800 pileg Tov TPLOVOLOL KA K, [ €ivat 300
apBpoi pe K <0 ko X, <p <X, , Vo TPocSOPIGETE TO TPOGTLO TOV YIVOUEVOL

i-f(ic)-p-f (1) . No arrioroyficete my amdvinon cog.

258. Aivetarn ovvaptnon f(x) :‘BX2 —-X +Iq —Z‘X2 - 2‘ +1,
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) No amodeifete 6t f(x)=x*—x-2, xeR.

B) Na Mvoete v e&icoon f(x)=0.

v) Na Bpeite Tig Tipég TOL X 1o Tig omoieg woyvet: f (X) <10.
8) va Moete mv eéiowon 7 (x)—2f (x)-8=0.

x-2-x

X2 -2X+A

a) Na Bpeite T1g TIHEG TOV TPAYLOTIKOV aplBUoD A, Yo TIG OTO1Eg 1) GLVAPTNOT EXEL
nedio opropov 0 R .

B) Av A =2, t61¢:

i) Na Moete Ty avicwon ‘X —f (2)‘ <f (O)
i) No amodettete on o’ +9f (0) = 6a

iii) No Avoete v ekicoon ‘2|X| —f (O)‘ =3.

259. Aiveton n ovvapon f(x)

260. Atveton 1 ouvaptnon f(x)= iZ .
X +

a) Na Bpeite to medio opiopov g,
B) Na Avoete v eéicwon |f (x- 2)| = 2|f (x +1)| .

v) No Avoete v avicwon 3 +x>0.
f(x)

0) No amodei&ete otL:
i) f(-1)=3 i) L ~ L 883

(- D) (2 D)

261. Atveton n ovvapmon f(x)=x*-x+1, xeR.
) No Moete my ebiowon: f(x—1)+f(2x)-3f(2)=-5.
B) No Moete Ty séicwon: ‘f (x)- XZ‘ =2[x-1]-3.

) Na Moete v avicoon f(x)>x—4f(1).
6) Na amodei&ete 6T1 N ypoikn Tapdotoon g f dev téuvet tov G&ova X X.

f(2) F(2)+2

@ 2-i) JFR)r2+(2) =

262. Aivetarn ovvaptnon F(X)=x2 —Ax+A 1.

€) No amodei&ete 011

a) Na anodeilete 01 1 e€icwon f (X) =0 éyel mpaypotikéc pileg yo kaOe T Tov
TPOAYLLOTIKOV OPtOLoD A.
B) Eoto X,,X, ot pilec mg e&iomong f ( X) =0. Noa Bpeite T1g TIPEG TOL A, DOTE

70



140 Avkewo HeproTepiov

X, —X,|=4.
v) No Bpeite Tig TIpéS TOV A, DOTE ‘Xfx2 +X, X3 <2.

8) o A =3 va Bpeite T1¢ TIHES TOL X Y1 TIC omoieg aAndever n oyxgon 2<f (X) <6.

x® —16x
263. Aivetar 1 cvvépmnon: f(X) = ——— .
X +4X
a) Na Bpeite to medio opiopov g f Kot vo arAomotcete Tov TOTO TNG.

f(5)

«/f 8) —Jf(7)
TOPOVOLACTY.

) Na Avoete my avicwon: (f(3))**° -x? +3/f(31) -x -10<0.
0) Noa oyedidoete ™ YpOQIKY TAPAGTOOT) TG GLVAPTNONC.

B) No petatpéyete 10 khdopo A = G€ 1G0OVVOO LLE PNTO

264. Eotm A=~IX2 —4X +4 +X* +6X% +9 + X2 —2x+1—|—x2 —2|.

a) Avl<X <2, va deifete 61t A=2.
‘Eotw X=1,3.

3 JA
BJA A
v) Na ovykpivete Toug aplfuovg (XZ\jX +\/’3K Kot Bzxﬁ +A.
3) No deicete ott YA+3-JA+1-YA+3=15

o YA VA -{adA =242

B) Na oci&ete otL:

265. Eotm ot mparypoticoi aptdpoi a,p,A, X pe o= X + (kz — 9)X +A+2 kot
B=x*+(A+1)x+A*-8.
a) Av n ekicoon B=0 &yet pileg avtiotpogec, va deikete 6T M e&icmwon a=0 éyet
pilec avtifetec.
‘Ecto A=-3
B) Na Moete v avicwon ||(x +1]- |[3|| <1.

v) Na Aoete ™y eéiomon o =x° +5
0) Na cvykpivete Toug aplfuovg a kot 3.

266. Aivetaw n ovvaptnon f (X) = X% + 20X + B yio ™V omoia 1oyvEL OTL
f(oc)+f(B)+2B:20c2 —B?-4.
a) No dei€ete 0Tt =2 ko B=-2.

B) No Mcete v séicwon ff (x)+6=2x-4.
7) Na Moete v avicoon f(x)<f(-1).
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6) Na Bpeite T1¢ Tiég TOL TPaypaTikod aptBuov A yio Tig omoieg f (X) > A yio kGBg
TPOYUOTIKO aptOpo X.

267. Aivetou 1 ouvapnon f(x)=vx+1.
a) No Bpeite to nedio opiopod .

B) Na amodeitere 6 §ff ? (20)+ {[f (168) + §fF7 (26) =2

¥) Na amlomooete TV Topldotacn A = \/3+ 2f (1) - \/3— 2 (1)

) Na Bpeite 11 axépoieg TYEC TOL X 1o TIg omoisg f* (X) <3+X.

£) Na Moete v eéicoon X* + 2Af? (X) =20 =A%, 61OV A TPAYHATIKOC aptOUdG.

268. Atveton n ouvapmon f(x)=x*-2(A+2)x+2A* -2, A >0
a) Av n e&icoon f (X) =0 éye1 pia 10 2, T018:

i. No Bpeite o A ii. No Bpeite v dAin pila g e&icwong
B) Av n e&icwon f (X) =0 éyel dvo pileg vioeg X, X, , va Bpeite TIG TYES TOL A Yl
., 1 1 1
TG omoleg —+—=—.
X, X, 8

v) Av A =1, va Bpeite Tovg mparypatikog aptBpoig a,f yio Tovg omoiovg oyveL Tt
f(a)+f(B)+18=0
8) Na deitete ot f(X)>A —15 yo kGbe Tip OV X.

269. Aiveronn cuvapmon f(x)=|x+1]+|x-1].
o) No anodeifete ot f (—X) =f (X) Yo KaOe T Tov TpaylaTikov aplfuov X.
B) Na Moete v eticoon f°(x)-32=0.
v) Na Moete Tv eéicmon (f (x)+f (—X))2 =16x>
8) No.eicere 6 (\[T(4) ~\[F(9) ) (/T (25) +[F (36) - (16) ) = -14.

&) No. Moete my eéiowon f(x—1)=f(x+1).

270. o) No Bpeite yuo moreg Tipéc tov AR 1 e&icmon X(X2 +X+ 1) =3x éyg1 800
pileg mpaypaTikéS Kol AVIGES.
B) Av X, X, ot pileg g mapomdvo eicwong, va Ppeite yio moieg Tinég tov AR
2
ot pilec oWTEG KAVOTTOOVY TN GYECT X. + X5 = X,X, + (%) .
) No Bpeite y1a moteg Tipég ov L eR 1oydet 7»(x2 +X+ 1) <3x® yu kGe

TPOYHOTIKO X.
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271. Atvovrar ta tprdvopa f(X)=2x>—(A+1)x+1 xon g(X)=-X*+6X—4h+2.

a) Avto f (X) €xel pila tov apBud —1, va amodeibete 6t TO g (X) EXEL TPAYLLOTIKEG

pileg kot avioes.
B) e A =-4, avX,, X, tvar ot pileg tov g (X) , Vo Bpeite Ty T ¢ mapdoTacTg

(2 +1)-(2x, +1)
(% ~1)(x,~1)-36

272. Aiveron m g&iowon X* +(2L—1)x+X =0
a) [ woteg Tyég tov A e R 1 e&icwon €xetl 000 pileg TpayHoTikég;
B) o moteg Tyég Tov A €R 1 e&icwon €xet dV0 pileg TPAYUATIKEG KOL AVTIGTPOPEG;
v) Av x; ko X, glvar o1 dvo wpaypatikés pileg g e€icmong va Ppedovv ta A eR mote
va toyvEL X2+ X5 <X, +X, +4 .
0) Av X1 KOl X, glvar o1 dvo Tpaypatikés pileg g e€icwong va Ppedel n e&icmon mov

&xer pieg p; =X— Kat p, =X—.
1 2

273. Aivetarn ovvaptnon f pe tomo f(X)=x*+2(A—2)x+3%° —=AL—1 ,xeR
) T moteg Tyég g mapapétpov Ae R wyvel f(x)>0 ywokabe X eR;
P) 1. o moteg Tpég g Tapapétpov A€ R 1 ypoaeikn mapdotaoct tng cvvapmong f
TEUVEL TOV AEOVA XX G€ OVO  SL0POPETIKG oNUEla;
2. Av X;,X, amotehovv dvo Gvioes pileg g e&iomong f (X)=O , vo. Bpelte yo moteg

TéC TG mopoapétpov Ae R 1oydet : |X1 : X2| >3.

2 2
274. Aivetan 1 suvdptnon f ue tomo f(X) _ 33X —ax+1

M(@W\G/ﬁ)

) No Seibete 6Tt M(3,4)
B) Na Bpeite T1g TIPES TOV TPAYUATIKOV 0p1OUOD 0O, £TCL MOTE 1) YPAPIKT TOPASTAON

™m¢ f va S1épyetar amod to onueio M.
v) Av a=-2va Bpeite o medio opiopov g f kou va deiete 6t f maipvel ™ popon

3x-1

f(x)= I

| | 5 Ko 70 onpeio
ofx —

275. Atveton n e&icoon X +(1-1)x+24+3=0 pe nopdpetpo LeR (1).
a) Na Bpeite ta A € R dote n e&icmon (1) va €xet 000 pilec TpoyUaTIKES Kot AVICES,
B) Na Bpeite o A € R dote 1 e&icwon (1) va éxel dVo Betikég mporypoTikég Kot Gviceg

piCes.
Y) Av X, X, 0t dviceg mpaypotikés pileg g (1), va e&etdoete av vapyovv A € R mov
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VO IKOVOTIOI00V 1] GX£0T |Xl + X2| + N =8 =x2+x2.

Enavoinntiké Avoyoviopata ané tnvy EME Xeppov

1o Awayoviepo

Oépna A

Al. Na amoodeifete 0Tt yioL OTOI0VGONTOTE TPAYLOTIKOVS aptOovg a, B 1oyvet:
oo+ B <o +|p

A2. Xapaktnpiote g Zootd (X) 1 AdBog (A) Tig axdAovbeg Tpotdoeic:

. H g&icwon (|X| +1)(|X| + 2) =0 eivor advvorn.

. H gticoon ax® +2x—o=0 ps a#0 &yt dVo pileg dviosc.
T ke a,p>0 warv, u guowkoi apBuoi oydet: A/a* Q/B_" = V«“f(aB)K
. H ypagum napdotacn e cuvdptnong f(X) =ox+f téuvel tov G&ova Y’y oto

onueio A(0,B).
5. Ioyvet |X| > X Ko |x| > —x y10 Kabe X € R.

A WO N

Oéno B

Aivetar 1) mopaotact: A=~/X—4 ++/6—X
B1. I'a moteg Tipég Tov x opiletar n mopdotacrn A; No oTIOAOYNGETE TNV ATAVTINONY
00, KOl VO YPAWETE TO GUVOAO TV SVVATAOV TYUDV TOL X GE LOPPT S10GTILOTOC.

B2. T x =5, va amodeitete Ot A’ +A-6=0.
Oéno I

Aiveton n e€iowon (A+2)x* +2Ax +A—1=0, pe mapapetpo A# 2.

Noa Bpeite Ti¢ TYEG TOV A Y10 TIG OTTOIEC:
I'l. n e€icmon €xetl dvo pilec mpoyUaTKES Kot AVIGEG.
I'2. 1o dBpotopa tov prlav g eéicmong eivar ico pe 2.

Oépo A
x? —5|x|+6
[x|-3
Al. Na Bpeite 10 medio opiopov A tng cvvéptong f.
A2. No omodeitete oty kafe X € A wybder: f(x)=|x|-2.

Aiveton n cuvaptnon f (X) =

A3.Tw XA, va Moete Ty e&icwoon: (f (x)+ 2)2 —4f(x)-5=0

20 Awoyoviopa

Oéno A
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Al. Av X, X, ot pilec tng e&icmong ax® +Bx +y =0, a =0, 6mov a,pB,y € R kot
A >0, va anodeilete TOvg TOTOVG: S=X,; + X, = i ko P=x,x, = i
o o

A2. No YopakTnpiceTe TIg TPOTAGELG TOL AKOAOLOOVV, YPAPOVTAG OTNV KOALN UG
™mv €voelEn Zwoto (X) 1 Adbog (A) dimha otov apBud mov avticTolyel o€ KGO
TpATACT):

1. Av a>[3>0176rs£<1.
o
2. Av o’ =P 1618 a:\fﬁ.
3. Av a<0 xotv Betikog meptttdg aképatog, T0te X' =0 < X = —{/@ .

4, Av givon o® +B> =016te eivor a=0 1| B=0.

5. Av 0>0, 10t€ WoYVEL |X|=9<:>x=9 nx=-0.

Oéno B

Aivovton ot Tapaocthoel A = pe 0 <x <3 Kot

B=3V28-1-JV28 +1.
B1. No anodeitete 6T mapdotoon A givar ave&aptntn Tov X.

B2. Na vroloyicete v iU ¢ mapdotoong B.
B3. Av A =2 ka1 B = 3, va, Aoete v avicoon B(|V—3| —4)+5£ A|3—03| .

\/x_z_x/xz—6x+9
X x-3

Oéno I

Aiverau m gkiowon X* +(A+2)x+21=0, A e R (1).

I'l. Na dei&ete 611 1 e&lomon €xet pileg mpayaTikég yio KGO Ty tov A.

I'2. T'w mow Ty A 1 e€lowon €xet pilec avribeteg.

I'3. Av X;,X, 01 pifeg g (1), 6tav A =1, vo Ppebei n e&icmon 2ov Pabrov mov €xet
v pieg Tig p; = 2x, +3 xou p, =2x, +3.

Oépo A

o 2
Aivovtat ot cvvaptioelg f (X) =/4-2X Koi g(x) = %
+

Al. Na Bpeite Ta tedio opiopod Tovg.
A2. No amlomooete TOV TOTTO TG g Kol va amodeiete OTL g(X) =3-2x, x #-1.

A3. No Moete v avicwon: 2(x)>g?(x)+1 oto kowd nedio opiopod ov f Ko g.

A4. No Ppeite ta Ko onpeio KGOe piog amd TIg YPUPIKES TAPUCTAGELS TV
cuvaptioenV f kol g Pe Toug AE0VEG CUVTETAYUEVOV.

30 Awuyoviopa

Oéna A
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Al. Na amoodeitete 01U Yo - {/[3 = X/oc B

A2. Xapaktnpiote g Zooto (X) 1 AdBog (A) Tig axdAovleg Tpotdoelc:
1. H séicwon ax® +Px +7 = 0 pe o # 0 &xet Surha pila 6oy A > 0.

<2

2. To ywopevo tav priav g séicwone ox” +Px+y=0 pe o= 0sivarto P =~
o

3. To medio opiopod g cuvépmong f(x)=1-x eivarto A=(—x,1].
4. Ioyver |0L| = |—(x| v KGOe mpaypatikd apoud a.

5. H ggicowon X' =a pe a> 0 kol v aptio uotkd aptdud €xet pia akppag Avor, v

x =

Ofpo B
B1. Av 1< X < 2, vo. vmohoyiotel ) mopdotacn A =+/X> —2X+1+ |X — 2|.
B2. Av A = 1, va Mcete v avicoon: |2X - A| <5.

Oépa I’
k

Atveton 1 ovvaptnon f(x) =4——4 x*-9 .
—X

I'1. Na Bpeite to medio opiopov g cvvaptnong f.

I'2. Av 10 onueio M (5, —22) OVIKEL GTT] YPOPIKT TOPAGTUGT TG GLVAPTNOTG, VO Ppeite
™v T Tov k.

I'3. T k =6, va deiéete 6t T (\/ﬁ) = \E

Oéno A

Atverau m g€iowon X* +(3h+1)x+X° —1=0(1).

Al. Na dei&ete 01 1 e&iowon (1) éxetl dVo pileg TpayUaTiKég Kol AVIGES.

A2. Av o1 pileg g mapandve eElcmong eivat ot X, Kot X,, va Bpeite 10 Ae R dorte:
a. H pia pi€a g e&iocwong va givan 2.
B. No woyder X, -X, <3
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30 Kepalao: Tpiyova

Kpirmpua 166t teg tprydveoyv

1o kprripro: Av dvo Tpiywva £xovv dV0 TAEVPES T0EC Lol TPOG Ui Ko T1g
TEPLEYOLEVES GE OVTEG YOViES 1ogg, TOTE givan o0

20 xprripro: Av 600 Tpiy@va EYoVV Lo TAELPA Kol TIG TPOCKEIIEVES GE VTN
yovieg ioeg pia Tpog pia, tote Tar Tpiyva eival ica.

30 kprrijpro: Av 600 Tpiyva EYOVV TIC TAELPES TOVG (0EG Hio TPOG piol, TOTE TO
Tpiyova givon ioa.

Kprmpwo wootntog opfoyoviov tpry@dveyv

Avo opBoydvia tpiyova givar ica, dtav £xovv:
* AVo opoLoyeg TAELPES TOVG 10EG pial TPOG il
* Mia mhevpd ko TV Tpookeitevn og ot o&eio yovia avtiotoryo {0eg pia mpog
oL

Ioookelég Tplymvo
‘Eva tpiyevo Aéyetar 1000KeAES OTOV EYEL OVO TAEVLPES TOV 1GEC.
Y& KG0e 1000KEAEG TPIY®VO 1GYVOVY TO, EENG:
e O1ywVieg TOL AVTIGTOLYOVV 0TN Pdon Tov eivar ioEg.
e To vyog mov avtioToyyel ot Bdon Tov givar d1y0TONOG Kot SIAUEGOG TOL
TPLYOVOV.

1. Ano emtepikod onpueio X kboxkiov (K, p) Oempodpe tig téuvovoeg TAB kot XI'A tov
KOKAOVL Y1 T1G omoieg woydel 0Tt B =2A . Ta KA kot KM glvar arootipato tmv
xopdmv AB ka1 I'A avtictoyo.

a) No arodeilete Ot

I. ta tpiyove KBX kot KAZ givon {oa. ii. KA=KM.

B) Na attiohoynoete yiati ot yopdég AB ko I'A etvan ioeg.

2. Alvetar oockerés tpiyovo ABI (AB=AT") kat ot Syyotopot tov BA kot TE. Av

EH L BI' xouw AZ 1 BI', va amodei&ete ot
a) Ta tpiyova BI'A kot I'BE etvan ica. B) EH=AZ

3. Aiveton icookerég tpiyovo ABI e AB = Al".O1 510TOUOL TOV EEDMTEPIKDY YOVIDV
B kot I' tépvovran oto onueio M kot K,A givon avtictoyya ta péca tov AB kot AT
Noa amodei&ete ot

a) To tpiyovo BMI givat 1cookerég ue MB =MD B) MK=MA

4. Aivetar opBoyavio tpiyovo ABT (A =90 )Km BA n dyotépog g yoviag B. Ao
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10 A pépovpe AE L BI' kot éotw Z to onpeio oto omoio 1 gubeia EA tépvel v
npoéktacn g BA (mpog to A). Na anodeiéete ot
a) AB=BE B) Ta tpiyovoa ABT ko ZEB stvan ico.

5. Xt1c mpogktdoelg Tav TAevpmv BA kot I'A tprycdyvov ABI, maipvovpe to tuipota
AA =AB kot AE=AI". No anodeciéete OtL:

o) Ta tpiyova ABI kot AAE givan isa.

P) H mpoéktaom tng dapéoov AM mtpog tn kopup1 A dtyotopel tnv mhgvpd AE tov
tprymvov AAE.

6. Aiveton icookerés tpiyovo ABI ue AB= Al . Z11¢ mpoekTdcelg TV TAsvpdv BA
ka1 I'A (mpog 10 A) Bempovpe ta onueia E kot A avtiotowyo tétota, dote AA=AE.
Noa amoodeitete Ot

o) BE=TA B) BA=TE y) ABC=ETB

7. Aiveton 1cookehég tpiyovo ABT (AB =Al ) Kol otig ioeg mAevpéc AB, AT

naipvovpe avtiotoryo Tunpoto AA = %AB kot AE = %AF . Av M givai 1o péco g

BI', va amodei&ete Ot
a) to tppota BA kot I'E givan ioa.
B) ta tpiyove BAM kot MET givan ica.
v) 10 Tpiyovo AEM eival icookeléc.

8. Aivetot yovia XOY kot 1 dtyotopog g Od. Bewpoipe onueio M g OJ kot onpeio
A xon B otig nuevbeieg Oy ko Oy avtictoya, tétota, dote OA=0B. Na
amodeitete OTL:

o) MA=MB

P) H O9 eivor dryotdpog g yoviag AMB.

9. 'Eoto kbkhog pe kévipo O kot axtiva p. @empovue dapetpo AB kot Toyaio onueio
I" Tov koKhov. Av AE kéBeto atnv OI', T'A kéBeto omnv AO kot Z 10 onpeio Toung
tov AE, T'A, va deiéete otL:

a) To tpiyovo AOE eivor 1600KeAEG.

B) H OZ duyotopei  yovia AOI kot TpoekTEVOUEVT] SIEPYETOAL OTO TO PEGO TOV
To&ov ATl

10.Aiveton 16ookeré Tpiymvo ABT (AB =Al ) . 2ta onpeia B ko T g BT @épovpe

7pog 1o 1010 uépog g BI' ta tumquoata BA L BIN ko T'E L BI™ tétowa, dote
BA=TE. Av M 7o péco g BI', va amodeifete otL:
a) ta tpiyova BAM ko I'EM egivar ioa. B) AA=AE.

11.Aiverar tpiyovo ABI ka1 M,N ta péca tov AB, Al avtictowya. Av 1 pecokdbetog
g AB tépver v Al 010 A kou M pecokaBetoc g Al tépvel v AB oto N, va
amodeitete Ot
a) Av MA =NE 161¢ 10 1piyodyvo ABI givol icookeléc.
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B) Av AB=AI" t6t1e MA=NE.

12. Aiverar o&uymvio tpiymvo ABI. 'Ecto BE 1 dudpesdc tov kot I'A to vyog tov. Av
ATB=EBI, va deitete 011 TO TpiywVo gival 16OTAEVPO.

13.X¢ tpiywvo ABI 1 ka0et amd to péco M g BIT tépver tnv mpoéktoom
g dryotopov AA oto onpeio E. Av ©,Z givai o1t tpoPorég tov E otig AB,AT, va
amodeilete OtU:

a) To tpiyovo EBI eivar icookeAéc.

B) Ta tpiyova OBE xou ZT'E givan ica.

v) ACE+ABE=180".

14.Atveton oégla yovia Xéy Kot 00 OPOKEVTPOL KHKAOL (O, pl) Kot (O,p2 ) ne p; <p,,

7ov téuvouy v OX ota onueio K,A kat tv Oy ota A,B avtictoyyo. No amodeibete
ot

a) AA=BK

B) To tpiywvo APB eivai icookelés, dmov P 1o onueio topng tov AA, BK.

v) H OP diyotopel ) yovia XOy.

15.Aiverar tpiyovo ABI pe AB< Al . Xmv npoéxtacn g AB (npog to B)
Bewpovpe onpeio E étor dote AE=AI. Xmv mievpd Al Bewpovue onueio A
¢to1 wote AA = AB .Av ta tupato AE kon BI' tépvovion 6to K kot ) mpoékrtaom
g AK tépver v EI' 610 M, va amodeilete 0Tl

a) B[ =AE

) BK =KA

v) H AK &ivai d1yotopog g yoviag A.

0) H AM eivon pecokéBetoc g ET.

Baowkoli yempeTpikoi tomor

Kvklog ivar 0 yeouetpikdg TOTOG TV GMUEIDV TOV EMTESOL TOV EXOLV TNV LOTNTA
VO OTTEYOLV LU0 OPICUEVT] ATOGTOCT OO Eva 6TafEPO oMLELD.

Meo0oka0£T0Gg TUNOTOG EIVOL O YEDUETPIKOG TOTOG TV GNUEIDV TOV EXITEGOV TOV
LOOTEYOVV OO T AKPO TOV TUALLOTOG,

AYoToON0Gg YOVIinG EVOL O YEMUETPIKOC TOTOG TOV GNUEIDV TOV ETTEGOV TOL IGATEYOVY
OO TIC TAELPES TNG YOVIOG.

16.Eoto kupto tetpamievpo ABI'A pe BA=BI" koaw A =T .Na anodeifete otu
a) BAT=BT A

B) To tpiyovo AAIL eivar 1cooKeLEG.
v) H gvBeia BA eivon pecoxéBetog tov tumpatog Al

17.Atveron yovia XAy Ko M dtyotodpog T Ad. Amo tuyaio onueio B tg AX pépvovpe
K&BeTN 6T OLYOTONO, 1 omoia TEUVEL TNV Ad 610 A kar v AY oto I'. Na anodeitete

81



140 Avkewo HeproTepiov

otu
o) AB=AI
B) To tuyaio onpueio E g Ad icanéyet amd ta B won I
18.%7t0 dumhovd GyNpa £XOVLE TO YAPTN L0 TEPLOYNG X
omov eivar Kpuppévog vag Oncavpog. Ot nuevbeieg B
AX ko Ay mopiotévouy 600 TOTape Kot oTo A
onueio B ko I' Bpiokovtor dvo mAatdvia. Na
TPOGOI0PICETE YEMUETPIKE TIC OVVATEG
0éoe1g Tov Oncavpov, av givat Yvootd otL: ¥
0) 100TEYEL Ao T dVO TAATAVICL.
B) waméyel omd To dVO ToTAMIA.
¥) WoamEYEL KoL Ao To VO TAUTAVIO Kol oo T 000 TOTALLA.

EAAXIXTEX ATAAPOMEX

O 'Hpov ané tqv Are€avépsie ( 65 — 125 p.X ) Arav
ponuotikdg kol egpevpétng.  H o aoddoceoipo  wov
KOTOOKEDOGE NTOV 1| TPOTY EMLTUYNUEVT] OTUOUNYOVY  XTO
BiBrio tov IMvevuatika mepiéypaye mepiocdtepeg amd 100
unyovég Paciouéveg otov otpd, Tov afpa i to vepd. Eenope
EMIONG CLTOLOTO UNYOVIHOTO TOANONG -[E TEGTEPLG OPAYUEG
umopovoe Kavelg va ayopdoet dylo vepd - KOl Ho GOpPNTH
GLOKELT TTOL S10GPAMEE OTL Kaveig AALoG dev Ba €mve amd To
Kpooi 7OV €6V 0 810G ElYeC PEPEL GE UIA PIAIKT] GUYKEVTPOOT).
Ymipée oevbuvtig g mepionung Avaotatng  Teyvikng
ZyxoAng g AAeEdvdpelog (KATL ooV T0 TPDTO TOAVTEYVEID)
ka1 didacke Mabnuatikd, Puown kot Mnyovik.

Y10 Pifrio Tov Myyavikd meptypdeoviol TEVTE PUCIKA TEXVIKG epyaieio: Boapoviko,
LOYAOG, TOAVGTAGTO (TPOYOAIES), GOV, ATEPUOV KOYALNS.

Mia and 11§ avaKaAOYELS TOL aPOPOVsE TIG EMYLOTES dLadpopés, dnAadn v
updTEPN Stodpopn HETaED TPUDV 1| TEPLEGOTEP®Y onpeimV. Ag dODUE TO TOPAKATM
TpOPANpa, To onoio eppaviletor ota Katomrpixa:

YrnoBétoope O6tt T A ko B eivor 000 véa omitia otov Spopo e Ofhovue va
tonofetioovpe pia miepovikn kepaia (T) oe onueio tov dpdUov dote N dadpoun
(amdoTaon) and to A oto T kot petd oto B va eivar n) eldyiot dvvary.

B
0
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To peyodvtepo €pyo tov ‘Hpwva ftov 1o Merpixd. Onwg yuo. ToAAG €pyo GAA®V
EMAveov pobnuotikov  €ytve yvootd omd  avoQopEéc C€ OUTO Oamd  LETEMELTO
pobnpotikovg. Qoto6c0, 10 1896 Ppébnke omv Kmvotavivodmodn, éva avtiypoapo tov
Merpikcrv, tov 117" | 12 . Ta 1pioe Pifric. tov Metpikdv agopoldv eupadd
TOAVYDVOV, OYKovg Kot epPadd emipaveldv otepedv. Eppaviletoar eniong o tomog tov
‘Hpwva yio tov voloyioud epfadov tpry®d@vov, ov yvopilovpe to pNMKn Tov TPLodv

mhevpdv E = \/T(r—a)(r—ﬂ)(r—)/) , OTOL @B,y TO UAKN TOV TALLPOV Kol T 1)
NMTEPIUETPOG TOV TPLYDVOV.

AVIGOTIKEG OYEGELG

1. KdéBe eEmtepkn yovia gvog tprydvov etvon peyolvtepn amd kabepio amod tig

OTTEVOVTL YOVIES TOV TPLYDVOU.

KéBe tplymvo €xet 1o moAd o yovia opbn 1 appreio.

3. Xe kabe Tplymvo amévavTl amd aviceg TAEVPEG PPioKovTol OO0 AVICES YMVIES Kol
avtioTpoa.

4. Kabe mhevpd tprymvou gival pikpotepn amod to dfpoioua tov 600 GAA®V Kot
peyaAvtepn amd T 610popa Tovg (TPLYOVIKN avicdTnTa).

5. Av dvo TAdylo Tt givon 1o, TOTE Ta {yvn TOVG IGATEXOVY OO TO 1YVOG TNG
KaOETOV KOl AVTIGTPOPMG.

6. Amo onpeio ektog evbeia PEpovpe To KAOETO Ko 6VO TAGYLO TUN UALTO.
a) To kdBeto TpMpO elvar pKkpdTEPO OO KAOE TAAY10.
B) Av ta 600 TAdylo TUHATO VOl AVIGa, TOTE KOl Ol OTOGTAGELS TV LYVDV

TOVG amd TO TYvog TG KAOETNC Elval OLOI0TPOTMS AVIGEG KOl AVTIGTPOPAL.

R

19.X¢ opBoymvio Tpiymvo ABIT (A =90 ) N dyotopog ¢ yoviag I' téuver tnv mievpd

AB o10 onpeio A. Ao 1o A pépovpe mpog v mhevpd BT v kdbeto AE, 1 omoia
tépvel ) Bl 610 onueio E. No armodei&ete ot
a) AA=AE B) AA<AB

20./Eoctm AA givon dtapecsoc tov tprycdvov ABI kot 1o E givar onueio otnv mpoéktaon
g AA, dote AE = AA. Na anodeiete ot
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AB+ A
<—

a) AB=TE B) AA >
21.Aiveton opBoymvio tpiyovo ABI pe opOn ™ yovia A kot B>T".'Ecto BA n

dyotopog g yoviag B kot AE kd0etn otnv BI'. Na arodsi&ete Ot
o) AA=AE B) AA<All v) Al > AB

22.0gwmpovpe 600 onpeia A ko B ta omoia Bpickovial 670 1010 HEPOG MG TPOG it
evleia &, Této10 Mote 1 evdeion AB dev eivar kdbetn oty €. 'Eotw A’ 10 coppuetpiko
Tov A ¢ Tpog TNV gvbeia €.

a) Avn BA' téuver v gubeio € 610 onueio O, vo amodeifete OtL:

i. H evbeia & Syyotopet T yovia ACA'”.
ii. Ounuievbeieg OA ka1 OB oynuatiCovv ioeg o&eieg yovieg pe v ubeia €.
B) Av K eivar éva GAlo onueio Tave oty gvbeia g, vo amodeibete oTL:
i. KA=KA' ii. KA+KB>AO0+0B

XyeTikn] 0éon gv0eiog Kol KOkAov- EQantopeva Tpnipata
YyeTkéEG 0£6815 600 KUKAMV

Bewpovpe évav kokho (O,R) pia gubeia x'x Kot TV omdcTO0N
0 = OA tov kévtpov O and TV X'X.

Av 8> R, 161e N X'X SV €xel KavEvo Koo onueio pe Tov
KOKAO

Ko Aéyeton eEmTepikn vbeia Tov KOKAOL.

Av d=R, t61e 1 X'X )€l £vor pOVO KOO onpeio pe Tov KOKAO
Ko AEyETOL EQATTOUEVT TOL KOKAOV oTo onueio A. To onueio
A Aéyeton onpeio emagng g evbeiog pe Tov KOKAO.

Av 0<R, 161 1 X'X €xe1 dVO KO onuein pe Tov KOKAO. XTnV
nepimTmon avth N evbeia X'x, AéyeTon TEUVOVGA TOL KOKAOL Kot
TOL KOG TNG ONUELD e TO KOKAO AEyovTol onueia TOUNG TG UE
TOV KOKAO.

Ta epamTopeve, TUNNROTE KOKAOV, TOV GYOVTOL 0T 6NUEID EKTOS 0VTOD Eivor ioa
RETAED TOVG,

H dwoxevrpikn gvbsia:

(i) eival peocokdBeTog TG YOPONS TOV KOKAOV NUE AKPO TO GNUELN ETAPTGS,

(ii) oyroTopel TN YOVio TOV EPURTOPEVOV TUNUATOV KOL T1] YOVIO TOV OKTIVOV
OV KUTOAM]YOVV 6TO SCMNELN ETAPNC.

To g00VYPUPIO TURO TTOV EVAOVEL TO KEVTPO 000 KUKA®MV AEYETOL OLOKEVTPOS TOV
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000 KOKA®V Kot copporileTon pe o.

Oempovpe 600 kokAovg (K, R) xan (A, p) ue R > p.
O KkoKAoc (A, p) Bpicketar 6to ecmtePKd oL (K, R), av kot poévo
av O<R—p.

O korAot (K, R) kat (A, p) Bpioketor o évag 610 e£@TEPKO TOV
Alov, av kon povo ov O >R +p.

O1 KOKAOL EPATTOVTOL ECOTEPIKA, ONAOIT EYOVV EVO KOO G UELD
Kot 0 KOKAOG (A, p) Bpioketan 610 cmTeptd tov (K, R), av ko
uovo av d =R - p.

O1 k0KAOL EPAmTOVTOL EEMTEPIKA, ONAAOT EYOVV EVOL KOWVO GMUELD
KoL 0 £vag BpiokeTol 0To EEMTEPIKO TOV AAAOV, AV Kot LOVO av & =
R + p. To xowo onpeio dVo epanTopeveOV KOKA®V AEyeTon onueio
EMOPNG Kol Elval GNUELD TNG SLOKEVTPOV.

O k0KAOL TEPVOVTOL, dNAOOT £YOVV dVO KOVA oMuEia, oV Kot LOVO
avR-p.

To gvbVypappo Tpuqpa AB mov evavel Ta Kowvd onpeia

Aéyetal Ko yopdn TV 600 KOKA®V.

H 01GKevTpog 000 TEPVOREVOV KOKAMV Eivonl NEGOKAOETOS TNG
KOW1]G YOPONS TOVG.

23.An6 e€mtepikd onpeio P evog kvxkhov (O, p) pépvoue ta epomtopeva, Tunuota PA
ka1 PB. Av M givan éva toyoaio ecwtepcd onpeio tov evbuypdupov tpipatog OP, va
amodeitete OTL:

a) ta tpiyova PAM kot PMB eivo ioa. p) MAO=MBO.

24. Aivovton 600 opdkevTpotl kKokAot pe kévipo O kot axtiveg p kot R (p < R). Ot yopdég
AT" kan ZE tov xokhov (O,R) gpdntovror otov kokAo (O, p) ota onpeio A ko1 B
avTicTotya.

a) No arodeigete 6Tt Al'=ZE

B) Av ot AT" ka1 ZE mpoektevopeveg téuvovtat 6to onueio K, va amodeifete 611 10

tpiywvo KEI eivar 1cookelés.

25 Eoto kbkhog pe kévipo O kot axtiva p. AT onpelo eKTdC Tov KHKAOV, PEPOVLE TA
epamtopeva tuipoto AB ko AT, Ta onpeio E kot A givar ta ovTidopetpikd onpeio
tov B kot I avtictorya. Na anodei&ete ot

a) Ta tpityova ABE kot AT'A givan ioa.

B) Ta tpiyova ABA kot AT'E givar ioa.

26.Eoto 6011 0 KOKAOG (O, p) epanteTal TV TAevpdv Tov Tprydvov PI'E ota onpeia

A,A ko B.
a) No arodeifete Ot
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i. PC=TA+AP ii. Pl-TA=PE-AE
B) Av AI' =BE, va amodeitete 6t1
i. To tpiyovo PT'E givar 1cookelés.
ii. Ta onpeio P, O kot A givar cuvevbetokd.

40 Kepalraro: IHaparinies evleieg

» Avo gubeieg € ko € oL Ppickovtol 670 1010 EXiTESO KOl dEV £XOVV KOO GNUEID
Aéyovrtal mopdAAnAeg evbeiec.

»> Av 000 gubeiec tepvopeveg amd tpitn oynuatiCovv dVo eviog evaAli yovieg
toeg, ToTE givol TapAAANAES.

» Avo gvbeieg kGOeteg otnV 10100 €VOEi0, GE dLUPOPETIKA oNpEia TNG, Eivarl
peta&h Toug TaPGAANAES.

> Aitnpo mraporiinliog: Ao onpeio ektog ev0eiog dystor pia povo wapdiinin
TPOG CVTY).

» Av 6vo mapdrinieg gvbeieg TEuvovtan amd Tpitn, oynuatifovy Tig evog
EVOAAAE yovieg loeg.
O1 ev10¢ €KTOG Ko €mi TaL LT PEPN Yovies 1oes.
O1 evtdc Ko el Ta VT PEPT YOVIES TOAPATAN POUATIKES.

> Av 600 Swapopetikég evbeleg €, Kot €, eivar mapdAAnieg mpog pa Tpitn
evBeia €, ToTE glvon Ko peta&hd Toug TapAAANAEC.

» Av o gvfeia tépver pio oo 600 Topdrinieg evbeieg TOTe Ba TEPVEL Ko THY GAAY.

» Av dvo gubeiec tepvopeveg amd Tpitn oynuatiCovy TG vIOg Kot £l ToL VTA LEPN
yovieg pe aBpotopa pukpdTepo amd 2 opbéc, TOTE 01 gVbeiec TEUVOVTAL TPOG TO LEPOG
™G TEUVOLG OGS TOV BpickovTal Ol YOVIES.

» AV0 YOViEG TOL £YOVV TIG TAEVLPES TOVG TAPAAANAES, pio TPOg pia, eivar iogg av givar
Kol o1 0vo o&eiec N apuPreieg, evd eivol TAPATANPOUATIKES oV 1 pio Yovia givar o&eia
KoL M GAAY apPAreio.

» O1 310TOpO01 VO EVTOG EVOAAAE YOVI®V EIVOIL TAPAAANAES.
O1 d1y0ToOL dVO EVTOG KOl ETL TOL OVTE LLEPT] YOVIOV Elvorl KAOETEG.

A&Lo6MNUELMTOL KUKAOL TPLYDVOV
» O KOKAOG TOV OLEPYETAL OTTO TIG KOPLPES EVOG TPLYDVOD AEYETOL
TEPLYEYPURPEVOS KOKAOG TOV. To KEVTPO TOL AEYETOL TEPTKEVTPO.
O 1pelg pecokdfetol evog Tprydvou diEpyovtal and To 1010 onpeio to omoio etvan
KEVIPO KUKAOV OV SLEPYETAL OTTO TIG KOPVPES TOV TPLYDVOU.
» O k0KAog OV BPICKETOL GTO EGMTEPIKO EVOG TPIYDVOV Kol EPATTETOL KO OTIG TPEIS

86




140 Avkewo HeproTepiov

TAELPEG TOV AEYETOL EYYEYPAUPEVOG KUKAOG TOV TPLy®dVoL. To k€vipo Tov AéyeTan
EYKEVTPO.

O1 310TOHOL TOV YOVIDV EVOG TPLYDVOL SLEPYXOVTOL Ao TO 1010 oMpElo, TO 0Toi0
€lval KEVTPO KOKAOL TTOV EQATTETOL KO GTLG TPEIC TAEVPES TOV TPLYDVOU.

» Ot 1peig dry0TOLOL EVOG TPIYDVOD TEUVOVTOL GE GNUEIO TO 0TOT0 Eivol KEVTPO
KOKAOL TTOL EPATTETOL 6T Uiot TAEVPA TOL TPLYDVOL KOl OTIG TPOEKTAGELS TMV
V0o dAA®V. O KUKAOG 0VTOG AEyETOL TAPEYYEYPURPEVOG KOL TO KEVTIPO
TOV TOPAKEVTPO TOV TPLYDVOV.

27.X¢e 10o0okeNég Tpiymvo ABIT (AB =Al ) @Epovpe TN dyotopo AA kot o evbeia (g)
TapdAinAn wpog ™ B, mov tépver tig mhevpég AB kot Al ota onueia E ko Z
avtiototya. Na anodsifete OTL:

a) To 1piywvo AEZ givon icockeléc.

B) Ta tpiyova AEA ko AZA givan ica.

28.311¢ TpoekTaoelg TV TAevp®mv BA (mpog to A) kai A (mpog to A) tprydyvov ABT,
naipvoupe ta TpRpoto AA =AB kot AE =Al'. Na anodeitete ot
a) Ta tpiyova ABI kot AAE givon ica. B) AE|| Bl

29.Aiveton 1cookerég Tpiyovo ABT (AB =Al ) Ko M duipuesog Tov AM. dépoupe

nuevdeio I'X L BI'wpog 10 npueninedo mov dev avikel To A Kol TA{PVOLE GE QVTNV
tuquo. 'A = AB .Na anodeiéete ot

o) AAT=TAA
B) H AA givai diyyotopog g yoviag MAT.

30.®ewmpovpe kuKAo KEVTpov O kat Emtepucd onpeio tov P. And to P pépvovpe ta
epomtopeva tunpato PA kot PB. H dwakevtpikn gvbeia PO tépvel tov kOKA0 610
onueio A. H gpantopévn tov kOKA0L oto A téuvel Ta PA kot PB oto onueia I kot A
avtiototya. Na anodeifete OTL:

a) 1o tpiywvo PTA gival i1cookeréc.

p) TA=AB

v) N mepipeTpog tov tprydvov PI'A givan ion pe PA+PB.

31.Aiveron tpiymvo ABIT pe AB <A, 1 d1yotop0og Tov AA ko gubeia € TapdAinin
amo 10 B wpog v AI'. And 1o puéso M g BI' pépvoupe gubeio mapdAinin oty
AA n onolo tépver v Al 610 onueio Z, v gvubeia € oto onueio A kot v
npoéktacn g BA oto onueio E. Na anodeiéete ot

a) Ta tpiyova AEZ ka1 BAE gival icookeAs).

) BA=TZ.

v) AE=AI'-BA.

ABporopo YoOVIOV TPLYOVOL

1. To éBporopa yovidv ka0s Tpryavov givar 2 opOEc.
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2. Kafg eEmtepikn] yovia Tpry®@vov gival icn pe 1o aOpoispo Tv 600 axévavTl
ECAOTEPIKAV YOVIAV TOV TPLYDVO.

3. Av 0v0 TpiymVa Y00V 0V0 YOVIEG I6ES, pid TPOS 1o, EXOVV KL TIG TPITES YOVIES
T0VG i0Es.

4. Avo oeieg yovieg mov £xovv Tig TALVPES TOVS KAOETES €ivat ioec.
Avo apPireieg Yovieg mov £X0VV TIC TAEVPES TOVG KADETES Eivan I6EG.
AvO Yovieg oV £0VV TIC TAEVPES TOVG KAOETES aAAd M pio givan o&eia ko
aAiln opPireia sivonr TOPATANPORATIKES.

5. To G0poiopo TV YOVIAY KUPTOD V-y®dVOUL givar 2v —4 opOic.

6. To aBpoicpa TOV EEMTEPIKAY YOVIAOV KVPTOU V-y®VOL gival 4 opOEc.

32.3¢ 1oookeréc tpiymvo ABT pe AB=ATI givan A =80". ITaipvovpe tuyaio onueio E
otV mhevpd BT kou katomy ta onpeio A ko Z otig mAevpég AB kat Al' avtictouyo
éto1 wote BA=BE kot TE=TZ.

a) No vroAoyicete Tig yovieg Tov tprydveov BAE kot I'ZE.

B) Na vroloyicete T yovia AEZ

33.Aiveton opBoymvio Tpiymvo ABIT (A =90 ) . H dyyotopog g yoviog B tépverl tnv

mievpd Al 610 onpeio A. ®épovpe Tpunqpa AE kdBeto oty mhevpd BI'. Na
amodeifete OTL
o) BE=AB

B) Av emmiéov BAA =55, va vroloyicete Ti¢ yovieg Tov tpry@vov ['AE.

34.0cwpove 16ooKeAEC Tpiyvo ABT (AB =Al ) ka1 onueio A kot E oty evbeia BT

tétowa, ®ote BA=TE.'Ectw AZ 1 AB xou EH L AI'.
0) Na amodeitete ot
i. BZ=TH. ii. To tpiyovo AZH sival icockeréc.

B) Av A=50", vo vtoroyicete 11 ywvieg Tov tprydvov AZH.

35.Aiveton tpiymvo ABI' pe AB < Al'.’Ect® Ay 1 dtyotdpog ¢ eEmTepIKng Yoviag
A =120°. And v xopven B pépvoupe gubeia mopdAinin otnv Ay, 1 omoia Téuvel
v Al 670 onpeio A.

a) Na amodeitete ot
i. 0 Tpiyovo ABA gival 166mlevpo. ii. AC=AI"-AB

B) Av n yovia BAA givon dumhdoia g I' tov tpry@vov ABI, va vroAoyicete Tig
yovieg Tov Tpry®@vov BATL.

36.Atveton 1600kerég Tpiymvo ABI (AB=ATI") pne A=50".Eoto A onpeio g

mhevpdg AT, tétolo, dote BA=BI".
a) No vroloyicete Ti¢ yovieg B ko I tov tprycdyvov ABI
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B) Na amodeiEete 011 ABI'=A.
37.0swpovpue opboymvio ABT (A =90 ) ue '=40"."Eocto A tuyaio onueio ¢

nmAevpdc Al ko AE L BI'. Na vrnoAoyicete:
a) 11§ Yoviec Tov Tprywvov AET.
B) tic yovieg Tov tetpdmievpov AAEB.

38.1poekteivoupe ) Paon BT 1cookelovg tprydvov ABIT katd tufipota
BA=AB=AI'=TE. Av BAT =40, va amodscifete OtL:

o) ABA=ATE=110".
B) Ta tpiyova ABA kot ATE givart ica
v) To tpiywvo AAE &ival icookeléc.

39.Aiveton tpiyovo ABI' ue A=80", B=20 +T kot éot® AA 1 dr0tdpog g yoviag
A.

a) No vroroyicete Tig yovieg B ko I,

B) ®épvoupe amod to A gubeia mapdAinin omv AB, mov téuvel v Al oto E. Na
vroloyicete T1g Yyovieg AAE kot EAT.

40.Aiveton tpiyovo ABIT pe AB=AI" kot n dudpesog tov AA tétowa, dote BAA=30".
®ewpovpe onueio E oy Al 1ét010, dote AA=AE.

a) No amodeitete 611 T0 Tpiywvo ABI eivar icomAevpo.

B) Na vroloyicete 115 yovieg Tov Tprydvov AAE

v) No vroloyicete T yovia EAT.

41.Aiveton 1oo6mievpo tpiyovo ABI. @swpovpue onueio E oty npoéxtacn e BA
(mpog 10 A) ko onueio A 6to ecwteptkd TG mAevpdg AlT, dote AE =AA.
a) No vroloyicete Tig ywvieg Tov Tptydvov AAE.
B) Av Z etvar to onpueio Toung g mpoéktaons e EA (mpog 1o A) pe tqv BT, va
amodei&ete 6T EZ eivan kéBetn otnv BT

42.A%0 kdKlot (O, pl) , (K, Pz) epamtovtal eEmtepkd oto N. Mo gvbeia (€)

EPATTETAL GTOVG dVO KVKAOLG ota onpeia A, B avtiotoyya. H xown epantopévn tov
KoK ®v 610 N téuvel v (€) 6to M. Na amodei&ete otu:

o) To M &ivar pécov tov AB. p) OMK =90 y) ANB=90

43.Aiveton tpiyovo ABIT pe AB < AT, @épovpe ) dryotopo tov AK kot o€ Tuyaio
onueio g E @pépovue evbeia kabetn ot dyyotopo AK, n onoia téuvel 1ig AB kot
AT ota onpeia Z kot A avtiotorya kot tnv mpoéktacn g I'B oto onpeio H. Na
amodeitete Ot
A B-T

@) ZAD =90 += B) ZK =KA Y) ZHE ==~

44Eoto 1oookelég Tpiywvo ABT (AB =Al ) kot M 1o péco g BI'. ®épvovpue
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I'A L BI' pe TA=AB (A,A exatépobev g BI). Na anodei&ete ot
a) AM||TA B) n AA givan diyotopog g Yoviag MAT.

y) AAT =45 —% 3) AA<2AB

50 Kepararo: Hapaiinroypappa -
Tponéllo

Hapariinroypappo

To TeTpamievpo OV £YEL TIG ATEVAVTL TAEVPES TAPALANAES AEYETAL
nopariniéypoppo.

» X kabe mapaAnAoypopLLO:
- 01 amévavTL TAEVPEG TOV KO O AEVAVTL YOVIES TOV givar {oec.
- 01 010 y®dV101 TOV S1YOTOUOVVTOL.

» Kdabe evboypappo Tpipe mov Exet To dkpo Tov 6TIg EVOEIEG TV OTEVAVTL TAEVPOV
TOUPOAANAOYPAUUOD Kot Eivorl KAOETO Ge anTEG AEyETOL VYOS TOV
TAPOAANAOYPALLOV.

» Av g évol TETPATAELPO OL ATEVOVTL TAEVPES TOV Eival ovd 6V0 1Gec, TOTE givat
TOPOAANAGYPAULLO.

» Av o€ évo TETpATAELPO dVO OTEVAVTL TAEVPEG TOL Eivar 10€G Kol TaPAAANAES, TOTE
glval ToapaAAnAOYPaLLLO.

» Av 6¢ évol TETPATAELPO 01 OTEVOVTL YOVIES TOV ivan avd dvo ioeg, TOTE Elvan
TOPOAANAGYPALLLO.

» Av g évol TETPATAELPO OL SLLYDVIOL TOL SLYOTOUOVVTOL, TOTE Eval
TOPOAANAGYPOLLLLO.

45. Aiveton tpiyovo ABT'. A 10 uéco M e BT pépovue evbidypappo tuque MA ico
Kol TapdAANA0 Tpog TV TAevpd BA kot euB0ypoppo tpuqpe ME ico kon mapdAiinio
npog v mAevpd I'A. Na amodei&ete ot

a) AA=AE  P) Ta onueia A, A kot E eivar cuvevBetokda. v) AE=BI’

46.Aiveton Toporinioypappo ABI'A pe AB=2BI" kot E 1o péco g nhevpig AB. Na
amodeitete OTL:

a) To tpiyovo EAA elvar 1cookerés.

B) H AE &ivai d1yotopoc g yoviag A.

47 .Z1ig mhevpég AA kan BT mapaiinioypdppov ABI'A Bewpodpe onueia E kot Z,
tétown, dote AE =I"Z. Av n evBeila ZE tépvel Tig mpoektdoelg tov mievpmv AB kot
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I'A ot0 onpeia H kon O, va amodeiEete Ot
o) HBZ=EA® B) BZH=AE® y) BH=0A

48.Aivetan 1piywvo ABI 610 omoio woyver BI' =2AB kot éotow M 10 péco g BI'. Av n
AA givan dtdpecog tov tprycddvov ABM kot E onpeio oty mpoéktacn g
®ote AA =AE. Na amodeitete otu:

a) To tetpanievpo ABEM eivat mapaAinAdypapipto. B) ME=MI".

49. Aivovton To topaAnioypappo ABAL ka1t BAEZ mov dgv £xovv kavéva, koo
ecmTePKO onpeio. Na amodeibete OTL

a) To tetpanievpo ATEZ givar mopodlnAdypoppo. B) ABZ=TAE

50./Eoctm kbkhog pe kévrpo O kot axtiva p. Ocwpolue kdbeteg axtiveg OA, OT kot
£QOITOUEVO 6TO KOKAO Tufpo AB pe AB=0T".

a) Na amodeitete ot o Tpupata AO kat BIT diyyotopovvrat.

B) No vroroyicete Tig ywvieg Tov tetpaniebpov ABOT"

51.2¢e maparinroypoppo ABI'A Bswpovpe onpeia E, Z, H, ® otig mhevpég AB, BI', T'A,
AA ovtiotoya, pe AE=TH kow BZ=A0. Na anodeitete ot

a) To tetpamievpo AETH givor moparAnAdypappio.

P) To tetpdmievpo EZHO sivor moparAnAdypopiplo.

v) Ta tuquato AL, BA, EH kot ZO siépyovtor amd to 1610 onpeio.

52 Eotom tptyovo ABI kot AA 1 diyyotdpog g yoviog A, yia Tnv omoia 1oyVet 0Tt
AA =AT". H AE &ivai d1yotopog g yoviag AAB kot n AZ mapdrinin oty AB. Na
amodeitete Ot

a) To tpqpata EA ko AT givon mapdAinia.

B) To tpiyovo EAA gival 1cookelég

v) Ta tuquoatoa AA kot EZ dyyotopodvrat.

53.Aiveton tpiymvo ABIT pe AK dyyotopo g yoviag A. Xty npoéktacn g AK
Bewpovpe onpeio A dote AK = KA . H tapdAinin amd to A mpog v AB tépver T1g
AT ka1 BI' ota E kot Z avtiotoya. Na amodeitete ot

a) To tpiyovo AEA elvar 1cookeAés.

B) H EK &ivar pecokdBetog tov AA.

v) Ta tpiyova AKB kot KAZ givar ico.

0) To tetpdmievpo AZAB givor mapaAnAoypapLpo.

54 Eocto tpiyovo ABT, AA 1 dtyotdpog g yoviag A kot M 1o pécov g AB. H
KkdOetn and 0 M oty AA téuver 1o Al oto E. H mapdAinin amd to B 6t0 AT
téuvel v mpoéktoon s AA oto K kon v mpoéktacn g EM oto A. Na
amodeitete OTL:

a) Ta tpiyova AEM, MBA kot ABK givat 1cookern.

B) To tetrpamievpo AABE eivon mapaiinioypaypipo.

OpOoyovio — PopPog - Terpaymwvo
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OpBoydvio AéyeTor 10 Tapariinidypoppo mwov £xel pia yovia opo).
» O1daymvieg tov opboymviov givat icec.

» 'Eva tetpdmievpo givar opboydvio 6tav:

(i) Eivon maparindoypoppo Kot €xel pio opbn yovia.

(i) Eivar mapaAAnAoypoppo kot ot d1oydviol tov givor icec.
(iii) "Exer Tpeic yovieg opbic.

(iv) OAgg o1 yavieg Tov givar ioeg.

» KdaBe naparinAdypoppio tov omoiov ot dtaymvieg ivar ioeg, eivor opboymvio.
PopPog Aéyetan To mapaiiniéypappo mwov £yl 0V0 OO0 IKEG TAEVPES IGES.
» Xe kabe popPo o1 dloydvieg Tov TEUVOVTOL KAOETO KOt S1YOTOUOVV TIG YOVIES TOV.

» 'Eva tetpamievpo givar popfos, av 1oydeL o oo Tig TapaKiT® TPOTACELS:
(i) "Exer 6Aeg T1g mAevpig TOV ioEC.

(i) Eivon wopaAAnAdypopito Ko 60 S1a00)IKEG TAEVPES TOV Eival iGEG.

(iii) Eivor wopaAAnAdypoppo Kot ot 810ydviol Tov TéEpvovTol KAOETaA.

(iv) Eivon mopaAAnAoypoppo kot pio S1oydviog Tov dtyoTopel pio yovia Tov.

» Kda0e mapaArnAdypoplo Tov omoiov Lo Sloy®viog StY0TOUEL fia yovia Tov, Eivol
poupoc.

Terpdywvo Aéyetar To Tapaiinioypappo Tov givar oploy®dvio kKo popfoc.

» Xe kabe tetphymvo:

(1) Ot amévavtt TAevpég Tov ivor TAPAAANAES.

(i) Olec o1 MAevpég Tov ivan ioec.

(iii) OLeg o1 yoviec tov givor opbEc.

(iv) Ot duoydvioi tov eivan iceg, TéEpvovton kKABeTa, S1YOTOUOVVTOL KOl STYOTOUOVV TIG
YOVIiEG TOV.

» 'Evo topaAnAoypoppo givor teTpdymvo, av 1oyOEL pio oo TIC TopaKATo TPOTAGELS:
(i) Mia yovia tov givor opO1) Ko 600 S1a00y1kéG TAEVPES TOV Elvan GEG.

(if) Mia yovia tov givar opOn ko pio S1orydviog Tov StyoTouel pio yovio Tov.

(iii) Mia yovia tov givon opOn} Kot ot dtoydvioi Tov kabetec.

(iv) Ot roydvioi Tov givar ioeg kKo 800 S1adoyIKEG TAEVPEC TOV Eivon i0EC.

(V) Ot draydvioi Tov eivar ioeg ko n pio dryotopel pio yovio tov.

(vi) O1 droydviol Tov givan ioeg Ko KAOETES,

OpBoyovio
55.Z10 opBoymvio maporinioypappo ABI'A eivar AT A=30" kot O 10 KEVTPO TOVL.

Ddépovpe AE L Al
a) Na amodeitete 6t 1 yovia AAT yopileton and ™ AE kot ™ dtaydvio AB og tpeig
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{oeg yoviec.
B) Dépovpe kabetn otnv Al oto onueio O M omoia Téuvel v Tpoéktacm g AA 6to
Z. Na dei€ete 011 o Tpiywve. AZO kou ABI givon ioa.

56.Aiveton 1cookerég tpiywvo ABI pe AB= AT, tuyoaio onpeio M g fdong tov BI'
ka1 to Vyog Tov BH. Ao to M gépovpe kdbeteg MA, ME ka1 MO otic AB, AT
ka1 BH avtiotoyo. Na arodeitete otu:

a) To tetpanievpo MEH®O givar opboydvio

B) BO=AM

v) MA+ME=BH.

57.Aiveton 1cookerég tpiyovo ABI pe AB=AI" kot onpeio A otnv mpoéktaot g BI.
Amd 10 A pépovpe AK kdBetn omv AB kot AE kéBetn oty mpoéktacn g Al
Amd 10 onpeio I' pépovpe I'H kdbet oy AB kot I'Z kdbet oty KA. Na
amodeifete OTL

o) H yovia ZI'A givor ion pe ) B. B) H A eivan dyyotopog g yoviog ZI'E.

v) To tpiyovo AZE eival icockelEc. 0) AK—AE=HI

58.Aivetar opboymvio tpiyovo ABI pe A=90" . ®épovpe ™ d1auecd tov AM v
omoio TpoekTeivovpe, TPOg TO PEPOG ToL M, Katd Tpunqpe. MA = AM. @sopovpe
evbeia AK kdBetn otn BT, n omoia téuvel m dryotopo g yoviag B oto E. Na
amodeitete Ot

a) To tetpanievpo ABAT givai opBoymvio.

B) KEB:90—%

v) AE=BA.

59.Ectm kbkhog pe kévipo O ko didpetpo AB. @dépvovpe yopdn T'A||AB kot K to

uéco tG. Amo to A pépvovpe to Tunua AE kdbeto ot AL, Na amodei&ete ot
a) To tetpamievpo KI'OE givar moparAnidypappio.

B) AEKzg

y) KE <KB

Poppog

60.X¢e kOKAo kévrpov O, éotm OA i aktiva tov. Dépovpe tn pecokddern tng OA mov
tépvel Tov kokAo ota onueio B ko I'. Na arodei&ete ot
a) To tpiyovo OBA cgivat .comAevpo.  PB) To tetpdmhievpo OBAT eivar poufoc.

61.Aiveron o&uymvio tpiyovo ABT. ®épovpe amd v kopuen A gvbeia (&) mapdAAnin
ot BI'. H pecoxdfetog e mievpdc AB tépvel v (€) 610 A ko tnv BI' ot0 E.

a) No amodeitete 6Tt AA=AB kot EA=EB.

B) Av M 10 péoco tov AB, va cuykpivete ta tpiyova AMA kot EMB.

v) Noa arodei&ete 611 t0 TeTpanievpo AABE elvar popfoc.
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62.Atveton poppog ABAIL. Etnv npoéktacn g daryoviov AA (mtpog to A) maipvovpue
toyaio onueio E. Na amodeitete Ot

a) To E woanéyel and 1T1c mpoektdoelg towv mievpdv AB kot AT (mpog to pépog tov B
kot I avtictowya).

B) To onpeio E woanéyet anod ta onueio B ko I

63.Atveron tapaiinioypappo ABI'A kot onpeio K,A g dtaywviov tov BA, té€1010,
wote va woyvel BK=KA=AA.
a) Na amodeitete 0ti 10 TeTpdmievpo AKI'A givar TapalAnAoypopLpLo.
P) No amodei&ete 011, av T0 apyikd Toparinioypappo ABIA gival poppog, toTe Kot
0o AKT'A givaun poppog.
v) Howa pémetl va givar ) 6x€om TOV S1AYOVIOV TOL APYIKOV TAPAAANAOYPAUUOD
ABT'A, ®ote to AKT'A va givatl opBoydvio; Na attioAoyncsete Ty andvinoy oog.

64. Aiveton apfrvymdvio tpiyovo ABI pe AB< AT kot A >90°. ®épvovpe tunqua BA
kd@0eto oty AB xan pe BA =AI" xon tpipa I'E xéBeto oty Al pue T'E=AB.
Oewpovpe ta péca Z ko O tov AA kot AE kaBdg kot tn dyotdpo Ad g yoviog

AAE.

a) No amodeifete 6Tt AA=AE.
B) Av K tuyaio onueio g dryotdpov Ad, va amodeiete 6t1 10 K 1caméyet amod ta
péca Z ko ©.
v) Av 1o K elvar onpeio g dryotdpov Ad té€toro, dote KZ=AZ | va amodeifete OtL
To teTphmievpo AZKO eivor poufoc.

Tetpaywvo

65.Aivetat 1cookerég tpiyovo ABIT ne AB=AI". Katackevdlovpe E@tepid Tov
Tpry@vov 1o 1eTpdywvo ABAE. Na amodeiEete Ot

a) To tpiyovo ATE eivar icookeréc. B) 2ETCA=90"-BAT.

66.Extog tprydvov ABI kataokevalovpe tetpdymva ABAE kot ATZH. Av M to péco
tov BI' kot A onueio oty mpoéktacm g AM tétoto, dote AM=MA , va
amodeitete Ot

a) T'A=AE

B) ATA=EAH.
v) H mpoéktacn g MA (mpog to A) tépver kébeta tnv EH.

67.Aiveton tetpaywvo ABI'A ko toyaio onueio E oty nievpd Al'. Av 1 dryotopog e
yoviag EAB téuver t Bl 610 Z xou 1 kéBet AH amd 10 A mpog v AZ tépvel v
AE o10 M xar v AB o10 N, va anodei&ete 0t

a) Ta tpiyova AAN ko ABZ givar ica.

B) AM=AN ka1 AE=EM.

v) AE=AE+BZ
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68.2Z¢ opboymvio ABI' (A =90 ) eépovpe ™ d1yotopo tov AA. ‘Eotow AK kat AP ot
npoPoiréc Tov A otig AB kot AT avtiotoyo. H kéBetn tng BI oto onpeio A téuvet
v mAevpd Al 610 E kat v mpoéktaom g migvpds AB (npog to A) ot0 onpeio Z.

o) Na anodeifete 0t i. B=AET ii. AE=AB

B) Na vrtoloyicete T yovia AI'Z.

69.Aivetat 1cookerég tpiyovo ABIT ue AB =AD" kot to vyog tov AM. ®épovpe ) MA
KkéOetn oty Al xon Bewpovpe onpeio H 1o péso tov MA. Ao to H pépovpe
o pdAinAn ot BI' 1 omoia téuvel 1ig AM kan AT' ot onpeio K xon Z avtictoyo.
Noa arodei&ete ot

o) HZ= % B) MZ| BA v) H gvfeia AH givon kaBetn ot BA.

Eg@appoyés tov mapaiinioypappmy

1) To guBVOYpOpIO TUALLO TTOV EVOVEL TOL LEGO, TOV VO TAEVPOV TPLYDVOL, EIVOL
TOPAAANAO TTPOG TNV TPiTn TAEVPA Kol {60 e TO GO TNG.

2) Av am6 o péco oG TAELPAG EVOG TPLYDVOD pEPOoLUE eVBEin TaPAAANAN TPOG Lia
AN TAELPA TOL, TOTE 1 ELOEIN VTN AEPYETAL OO TO PEGO TNG TPITNG TAELPAG

3) Av tpeic (tovAdyiotov) TopdAinies evbeieg opilovv oe pia gvbeia ioa TppaTa,
0o opifovv ica T poTa Ko o€ kKaBe AN evbeia TOV TIC TEUVEL.

4) O yeoueTpikog TOTOC TOV GNUEIMY TOV ENXUTESOV TOV IGOUTEYOVY ad dVO TAPAAANAES
evfeieg & wxore, sivon pio evbeio € TapdAANAn TPOS TG €, KOLE, , 1 omoia SiEpyeTon
070 TO LEGO TOV TUNUATOV TOL £X0VV TO AKPO. TOVG 6TLG 0LO TapdAinies. H evbeia €
Aéyeton LEGOTAPGAAANAOG TOV € KOLE, .

5) To onueio 6o 0moi0 TEUVOVTAL O SLAUECOL EVOG TPLYDVOL AyeTan BapOKeEVIpO TOV.

6) O1 61Guec0L EVOG TPLYDVOL S1EPYOVTAL 0O TO 1610 GNUEL0 TOV OO0V 1 ATTOGTACH
amo KGO KopvEN gival ta 2/3 TOV PRKOVLG THG AVTIGTOLYNG OLOUEGOV.

7) Ot mapdAAnieg TOV GyovTot amd TG KOPLOES EVOS TPLYDOVOL TPOG TIG OTEVOVTL
TAEVPEG TOV, GyNUaTilovy TPiy®Vo, TO 0010 EYEL MG LEGO TOV TAEVPDV TOV TIG
KOPLPES TOV APYLKOD TPLYDVOU.

8) Ot gopeig TV VYOV EVOG TPLYDHVOL dLEPYOVTOL 0O TO 1510 oNUEiD.

OpBoydvio Tpiymvo

9) H diGpecog ophoymviov Tpry®@VoL oL PEPOVUE amd TV KOPLET TG 0pONg
yoviag, etvor {on e To Go NG LTOTEIVOLGOG.
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10) Av n d1Guec0G EVOC TPLYDOVOD 1G0VTOL LE TO GO TG TAELPAG GTNV OTToin
QVTIGTOLYEL, TOTE TO TPIYWVO Eival 0pHOYdVIO e VTTOTEIVOLGE TV TAEVPE OVTH.

11) Av ce opboydvio tpiyovo pa yovia tov wovtot pe 30°, 1ote 1 amévavtt kKaOetn
TAELPA TOV gival TO PIGO TNG VTTOTEIVOVGOG KOl OVTIOTPOPMG,.

YEMUETPIKN OYEOT).

O TédAdog pabnuatikoc Pierre Varignon (1654-1722) av kot
epéag, kepdnonke amd o, padnuotikd oot dwapace ta Xroryeio
tov Euvkdeidn. H kvpiog cvvelspopd tov ftav otnv wnyoviki
KOl TNV OVOADTIKY OUVOULKY, VIOOETOVTOG TOV AOYIGUO TOV
Leibnitz  (kot HAAIOTO VIEPUOTIGTNKE TOV AOYIGUO OO TIG
embéoeig tov Rolle, 6t eiye moAld Adbn). Aedouévov Ot
didaocke oe oyolelo Incovurtwv, &ypaye to Pifiio, Zroiyeia
ualOnuaticov  (Elements de mathématiques) 1o omoio
dnuooievdnke 1o 1731, evvid ypovia petd tov Bdvato tov. Xg
avtd, petald dAlov, epeovilel Kol amodEIKViEL TV TOPUKAT®

"Eoto tetpdmicvpo ABI'A ko K, A, M, N ta péca tov tievpdv tov. To KAMN
givor maparinioypoppo. Mmopeite va To amodEiEeTs;

B

Enéktaon: Mnopeite va couninpocete Tov akdAovbo mivaka; (Artioldynon)

Apypxé Terpamhevpo

Tetpamievpo pécmv onueiov

Tuyaio teTpdmAgvpo

[MopadAnAoypauo

[HopalAnAoypapo

OpBoydvio

PopPog

Tetpdywvo
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Tpaméllo

Ioookeléc tpamélio

To eEdevAdo Tov PBiAiov ToVL (6TWS TPOINUOGIEHTNKE ) KOL TO OVTIGTOLYO GYNMUO TOV
apopd otn AVGT Tov.

pe

m-!\‘a‘
ELEMENS

DE

MATHEMATIOUE

DE MONSIEUR VARIGNON,

DES ACADEMIES ROYALES DES SIENCES
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Tuipe wov gvovel Ta péoa 600 TAEVPAV TPLYDOVOV

70.Aiveton 1cookerég Tpiyovo ABT (AB =Al ) Kol M S1pesog Tov AM. Xty

poéktacn g dtpésov MA tov tprymvov AMIT Bewpovpue onueio E dote
MA = AE. Av 10 onueio Z gival n mpofoin tov A atnv AM, va arodeilete OtL:

a) To tetpanievpo AMI'E givar opBoydvio B) AZ= %

71.0swpovpe tpiyovo ABT kot ta péoa A, E kot Z tov Thevpdv tov AB, BIT kon TA
avtiotorya. No anodei&ete Ot

a) To tetpanievpo ABEZ givor mopoalAnAdypappio.

P) H evbeia AZ dryotopel to tumqpa AE.

72.310 duthovo oynua woyvovy AB=BA=AT' =TE=5, BK 1 AA xou 'A L AE.

a) Na tpocdiopicete g Tpog T TAELPES, TO 100G TV Tprydvev ABA kot AI'E. Na
OITIOAOYNOETE TNV OTAVINGT GOG.

P) No amodeifete 611 ta onpeio K kot A glvar ta pésa tov tunudtov AA kot AE
avtictotya.

v) Av n mepipetpog tov tprydvov ABI givar 12, va vmoloyicete to tunipa KA.

73.Aiveton popfog ABI'A pe I'=120".’Ecto AE kot AZ ot anoctdoegls tov onpeiov A
ano 1 mAevpég I'A kan I'B avrictoiya.
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a) No arodeilete Ot
i. Ta onueio E kou Z givor ta péoo towv mhevpodv I'A kou I'B avtictouya.
ii. AI' LEZ

B) Av M kot N ta péoa tov mievpdv AA kat AB avtiototya, va arnodesitete 0T1 T0
tetpanievpo EMNZ ivor opboydvio.

74.Aiveron tetpdymvo ABI'A. "Ecto E 1o cupperpucod onpeio tov B g mpog 10 A ko Z
elvar 1o péco g AA. H mpoéktaom g A téuver v AE oto H. Na amodei&ete otu:

a) AH= E

2

B) Ta tpiyova AAH kot ZAT gival ica

v) HT'Z givar kdbem oy AE

75.Atveron pitymvo ABI' pe AB <Al kot A, E, Z ta péca tov mhevpav tov BT, AT,
AB avtiotoyo. Av 1 dyotopog g Yoviag B téuvel m ZE oto onueio M kot v
npoéktoon ¢ AE oto onueio N, va amodei&ete ot

a) To tetpanievpo ZEAB givon mopolAnAdypapplo.

B) Ta tpiyova BZM kot MEN givat icookel).

v) BZ+NE=AI"

76.Atveton tpiyovo ABIT pe BI'=2AI". 'Ecto AM didpecoc tov ABI ko KL A ta péca
tov MI" ko AB avtictotya. Na anodsi&ete ot

o) MAT =AMT B) MA=MK v) H AM givan diyyotopog g yoviag AAK.

77.Aiveton 1piyovo ABI'. v mpoéktacn tov vyovg tov AK Bewpodpe onpeio A dote
AK =KA Ecto A, M, N 10 péoa tov tievpov AB, AT koaw BA avtictowya. Na
amodeitete Ot

a) To tpiymvo ABA givatl 1cookeréc.

B) To tetpdmievpo BAKN eivar poppog

v) AM L AN

78.Ecto tpiymvo ABT pe didpeco AM tétotn, dote AM = AB. ®épvovpe 1o Dyog Tov
AK ko to mpoekteivoupe (tpog to K) kotd tpuiue KA = AK . Tlposkteivovpe
dtipeco AM (mpog 10 M) katd tufpuo. ME =MA. Na anodei&ete ot

a) AE L AA ka1 AE=2KM

B) To tetpdmievpo ABEI givar mapaAinAdypappo.

v) To tetpdmievpo ABAM egivan poppog

0) H mpoéktaon e AM téuver 1o Al' 6to pécov tov Z.

79 Eoto naparindoypoupo ABIA pe O to onueio topng tov daymviov tov kot K to
uéco tov I'A. Tpoekteivouvpe to Tuiua OK kotd tpua KZ=KO. H BZ téuvel
dwydvio Al oto O. Na amodei&ete ot

a) To tppata O kot BZ diyotopovvran

p) AO=AZ

v) Ta tpiyovo AOB kot AZI givon ica.

80.Aiveton tpiymvo ABI ka1 didpecsog tov AA. 'Eoto E,Z ko H ta péca tov BA, AA
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kot Al avtictovya.
a) Na amodeifete 611 t0 TeTpdmievpo AEZH gival maparinioypapipo.
B) Na Bpeite T oyxéon tv TAevpov AB kot BI' tov tprydvov ABI, dote 10
naporinioypoupo AEZH va givor poufog.
v) Xty mepintwon mov 1o tpiywvo ABI elvar opBoydvio (1 yovia B opbny), va
Bpeite 10 €1d0¢ TOoL TApaAAnAoypaupov AEZH.

Awdpesog opBoymviov Tprywvov — Bsopnpa 30°

81.Alveton mopolnroypappo ABTA pe A=120" kot AB=2AA. ®épovpe T
dryotopo G yoviag A Tov Tapaiinioypdppov, n onoia tépvel tnv AB oto E kot
011 cvvéyela to kéBeto Tunpa AZ ot AE. No aroodegigete 0TL:

o) AAE =30 B) AZz%

82.Aivetan 1cookerég Tpiyovo ABT (AB =Al ) . XV mpoéktaon ¢ BA (mpog to A)
naipvovue onpeio A oote AB = AA kot ot mpoéktaom g Al (mpog o I)
naipvovpe onpeio E mote AI' =T'E . Na anodeiete ot

a) To tplywvo AI'B gtvar opBoydvio B) BE||Al kv A" = %

83.Aivetar o&uydvio tpiywvo ABT pe AB<AI' kot I'=30". @cwpodue to vyog t0v
AA ko 10 péco Z g mhevpag Al [lpoekteivovpe to Yyog AA (Tpog 10 A) katd ico
tuiua AE. No anodei&ete Ot

a) AZ= % B) To tpiywvo ATE eivar icdmigvpo

84.®cwpovue opboymvio ABI' (A =90 ) ue B=2I". An6 10 péoo M g BT pépvovpue

evBeia mapdAAnAn otnv AB, ) omoia téuvetl v mhgvpd Al oto A.
o) i. Noa vroloyicete Tig yovieg B kot I tov tprycdvov ABT.

ii. Tig yovieg Tov tprydvov AMI.
B) Na amodei&ete 6TL M) gubeion MA givon pecokdbetog tov Al

85.Eotm 1ookerég Tpiymvo ABI pe AB=AI" kot A>90"."Ecte BA L AT xat
I'E L AB.
a) No amodeiete 611 BA=TE.
B) Av M 1o péco ¢ BT, 101¢:
i. Na amodeiete 011 MA =ME
ii. Na amodei&ete 611 1 AM Siyotopei ™ yovio AME.

86.01 kiAol (K, p) Ko (A,Sp) epdantovtal eEmtepikd oto A. Mo gvbeia epdmreton

e€mTePIKd Kol 6TOVG dVO KOKAOVG oTa onueio B kot I' avtiotorya kot tépvel tnv
wpoéktacn g dwukévipov KA oto onueio E. Oépovpe and to onpeio K mapdiinio
TUAUo 6TV € oL TéUveL o Tuqua Al 610 A,
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a) Noa arodeitete 611 10 TeTpdmievpo BI'AK givar opBoydvio.

B) No amodei&ete 011t AKA=30
v) Na amodeiEete 611 EA =6p .

87.Atveton tpiyovo ABI ue B=2I" ko 1 dryotopog BA g yoviog B. And 10 péso M
g Al pépvoupe TapdAinin ot diyyotdpo BA mov téuverl v mievpd BI' 6to N. Na
amodeitete Ot

a) To tpiyovo BAT eivat i1cookelég

B) To tpiywvo MNI eivon 1600KEAES

v) AN L Bl

88.Atvetan Tuyaio Tpiywvo ABI ko 1 Sidpesdg tov AM. ‘Eotm 01t A givar to péco g
AM tétot0, dote BA = % kot yovio AAB=120".

a) No voAoyicete Tig yovieg Tov Tptydvov BAM.

B) Na amodeitete 011 t0 Tpiywvo BAL givan opfoydvio.

v) Noa anodei&ete 6T T Tpiywva AAB ka1 AMI givat ica.

0) Av 10 onpeio K givar n mpofoin tov A ot BT, va amodeiéete 6Tt 2MK = AA.

89.®ewpove éva opBoymvio Tpiywvo ABIT (A =90 ) , to. péoa A, E, Z tov mAevpmv tov

rat 1o Vyog tov AK. 'Ecte O 10 onpueio toung tov AZ, AE.
a) Na amodeiete ot

i. To tetpdmievpo AAZE givon opBoydvio. ii. AO=0BE= %

B) Av emmAdéov givar '=30",
. .. BI'
I. va Bpeite T yovia AZB ii. vo amodeifete 611 BK = e

90.Avo icot kiAot (O, p) Ko (K, p) epamtovion e&mteptkd oto onpeio E. Av OA kot

OB givar ta epomtopeva Tupato amd to onpeio O 6Tov KOKAO (K, p) , Va.
amodeitete Ot
a) AE=BE p) AOK=30 v) To tetpdmievpo AKBE givan poppoc.

91.Aiveton opBoymvio Tpiyovo ABI pe ) yovia A opbrj. ®épovpe ) didpeco oo AM
ka1 o€ Toyaio onueio K avtig pépovpe kdbetn otnv AM 1 omoio téuvel 1ic AB ko
AT ota onpeia A ko E avtiotorya. Av H givor to péco tov AE va amodei&ete ot

o) B=BAM B) AAH=AAH v) H evfeia AH téuver kabeto ™ BI.

92.Aivetat 1cookerég tpiyovo ABI ue AB =AD" kot AE 10 péca tov tievpdv tov AB
kot Al avtiototya. Xy tpoéktacn g AE (npog 10 E) Bempodpe onueio A dote
EA = AE «ot ot mtpoéktacn ¢ EA (mpog o A) Bewpovpe onueio K tét010, dote
AK = AA . Na anodei&ete 0TL:
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a) KA=AE
B) Ta tpiyova AKB kot AAT givar opBoydvia.
v) Ta piyova AKB kot AAT givan ico.

93. Aiveton Tpiymvo ABI kat otnv mpoéktacmn tng I'B mpog 1o B, Bempovpue onpeio A
této10, ®ote BA =AB gvd ot mpoéktacn g BI' wpog to I', Bewpodpe onueio E
tétowo, mote [E=AI". Av o1 eEmtepikoi dtyotdpot tov yoviov B kot I téuvouv tig
AA ko AE oto onueia K ko A avriotorya ko n KA téuvel tic AB ko Al otal
onueia M kot N avtiotoryo, va amodeiete OTL:

a) Ta onueio K kot A eivar pésa tov AA kot AE avtictoyya.

B) Ta tpiyova KMA kot ANA givat 1I6ooKeA.

¥) KA = AB+AI'+BI'

94. Aivetan 1o6mievpo tpiyovo ABI kat ta péoa AE kot M tov AB, AT ko BT
avtioTtoya. Xtn tpoéktact Tov MA (npog 1o A) Bempodue Tuqpe AZ=AM . Na
amodeifete OTL

0) Ta tpiyova AZA kot BMA eivor ica

B) To tetpdmievpo ZAI'M givor TapaAnAdypappo.

v) Ta tpquoato ZE ko AA téuvovton kaOeta kot 510ToUOVVTOL.

0) H BZ sivon kd0etn ot ZA.

95.Ectom tpiyovo ABT pe didpeso AM tétota, dote AM =AB. ®épovpe To Dyog Tov
AK kot 10 mpoekteivoupe (mpog 1o K) xatd tuqpa KA = AK . TIposkteivoope
duapueso AM (mpog to M) katd tuipue ME = AM. Na arnodei&ete otL:

a) AE L AA xaw AE=2KM.

P) To tetpdmievpo ABET givotl mopalAnAdypoppio.

v) To tetpdmievpo ABAM givan poppog

0) H mpoéktaon g AM téuver v Al 6to péoov tov Z.

96."Eotm opboymvio tpiyovo ABT ue A=90" kou A,E kot N 1o péoa tov AB,AT kot
AE avtictotya. Xto tunqpa BI' Oswpovpe onpeia K kot A dote AK =KB «at
EA = Al Na anodeiéete ot

a) AKA=2B xan EAK=2T

B) To tetpdmrevpo AEAK givar maparinioypappo pe AE =2AK

7) AN:AK:%

97 Eoto tpiyovo ABT (AB > Al'), AA 1o hyog tov kot M 10 péco tov AB. H

nwpoéktaon g MA téuver v mpoéktaon g Al 6to onueio E dote TA=TE . Na
amodeitete OTL:

o) B=E B) T=2B=AMA y) TE<AT

Bapikevtpo — opOOoKeVTPO TPLY®OVOL
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98. Aiveton 1o6mievpo Tpiyovo ABI kat ta Hym tov BK kot I'A, ta onoia tépvoviot oo
I. Av 1o onpeio M ko N givon o péca tov Bl kot I'l avtictoya, va arodeilete ot

a) To tpiywvo BII gival 1cookerég

B) Ta tpiyova BIA kot I'IK eivar ica.

v) To Al mpoektevopevo diépyetat amod To péco g mAgvpdg Bl

0) To tetpdmievpo MAKN eivat opBoydvio maparAinAoypoppo.

99.%¢ tetpdymvo ABI'A ovopaovpe O 1o kévrpo tov kat Oempovue tuyaio onpeio E
tov Tunpatog OA. @épvoupe Ty kdBetn amd to B oty AE, mov téuvet to tunua
AO o10 Z. Na amodeitete Ot

a) O yoviec o kol ¢ TOV oyLTog sivat ioeg

p) BZ=AE xuu I'Z=BE.

v) To tuqua EZ gival kabeto oto AB.

100.  Aivetar opfoydvio ABT'A pe kévtpo O kaw AB > BI', Al'=2BI" .Zmv
TpoékTacn TG TAeVPac AA (mpog o A) maipvovue onueio E dote AA=AE.
a) No amodeitete ot
I. To tetpamievpo AEBI givar TopaAnAdypayLpo.
ii. To Tpiyovo EBA givat icomievpo.
B) Avn EO téuver v mhevpd AB oto onueio Z, va anodeitete 611 AZ L EB.

101. Aivovton o&uymvio tpiyovo ABT, BE, I'Z ta Oyn amd T1c kopueéc B,I" avtictoyo
ka1 H 1o opBokevtpo tov tprydvov. Exmiong divovrar ta M, N, K, A péoa tov
evbuypappov tunuatov AB, AT, I'H, BH avtictoyo.

a) No arodeifete Ot
i. MN=AK
ii.NK=MA= A—2H

iii. To tetpdmievpo MNKA givar opfoydvio.
B) Av O &ivor to péoo g BT, va amodeiete 611t MOK =90".

102. X¢ tetpdymvo ABI'A wpoekteivouvpe tn daydvio BA (mpog 1o A) Katd tunpo
AE =AB.’Ecto M to péco g AA kot N to onpeio topng tov gubeidv AE kot I'A.
o) No anodeifete 011 AN = AM
B) Na vroloyicete T1g Yovieg Tov Tprydvov NMA.
v) No anmodeiéete 0tL:
i. MN L AT ii. TM L AN

103. Aiveton opboydvio tpiyeovo ABI pe A=90" kot ['=30" pe M kau N ta péoa tov
migvpav BI' kar AB avtictotrya. 'Eotm 611 1 pecokdfetog tng mhevpdg BI™ téuver v
AT oto onpueio E.

a) No arodeilete Ot
i. 1 BE givor diyyotopog g yoviag B
ii. AE= re

2
iii. n BE givar peocokdbetog g drapécov AM.
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B) Av AA givar to vYyog tov Tprycddvov ABIT mov tépver v BE 610 H, va amodeifete
ot to onueio M, H ko N eivar cuvevbeiaxd.

104. Aiveton 1cookerég tpiyovo ABT ue AB=AI" kot to Dyog tov AM. ®épovpie ™)
MA kd0et omv Al kou Bewpovpe onueio H 1o péco tov MA. And to H pépovpe
o pdAinAn ot BI' 1 omoia téuvel 1ig AM kan AT ot onpeio K xon Z avtictoyo.
Noa arodei&ete Ot

o) HZ= % B) MZ||BA  v) H evbeia AH eivar k60etn ot BA.

105. Aivetot opBoydvio tpiyovo ABI (A=90") pe BA duyotépo kot AK Hyog ,mov

tépvovrol oto E. H kdBetn and 10 E oty AB téuver tig AB ko BI' ota H ko Z
avTicTotya.

a) No arodeitete Ot :
i) Ta tpiyova EHA kot EKZ givat ica
ii) To tpiyovo BKH &ivot icookelég
iii) H BA givon kabetn otnv AZ
B) Av emmAéov 1o opBoydvio tpiyovo ABI gival icookerés ,va amodeitete 6Tin ['E
givon S1otdpog g yoviag T .

Tponélro

Tpanélro Aéyeton 10 KUPTO TETPATAELPO TTOV £YEL HOVO OVO TAEVPES TAPAIANLES.

» To vBOYPOULLLO TUNLO TTOV EVAVEL TOL LEGH TOV [T TAPAAANA®V TAELPDV TOV
Aéyetan o1dpecog Tov Tpameliov.
H dudpecog tov tpameliov givon mapdAinin mtpog tig BAcelg Tov Kat ion e To
nuadpoisuo Tovg.

H duapecoc EZ tpameliov ABI'A diépyeton amod o péca K kot A tov doeyoviov tov
Kot to Tpunpa KA eivan mapdAindo pe tig fAcels Tov kot 160 pe TV Ndapopd TovG.

Ioookeléc Tpamélio Aéyetor To Tpamélio Tov 0moiov ot Un mopdAANAeg TAEVPES eivar
ioec.

X K60 1000KeNEG TpamELLo 1oYHOLVV Ot EENG 1010TNTES:
a) o1 Yovieg Tov mpdokevToL o€ puo fdon eivor ioeg.
B) ot diycdviot Tov givar ioec.

‘Eva tpoméio elvar 1000KkeAEG, av 1oy 0EL ol amd TIG TOPUKAT® TPOTAGELS:

(i) O1 yoviec Tov TpdokevTar o€ pia Paon tov givor ioeg.
(if) Ot duaydvioi Tov givon ioec.

106."Eoto tpiyovo ABA ne A=120". EEntepikd 1oV TPIydVOD KATOOKEVALOVUE TaL
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womhievpa tpiyova AEB kot AZA. Na anodeitete ot
a) Ta tpiyova AEZ kar ABA eivat ica
B) To tetpdmievpo BAZE eivar 1cookerég tpanélio.

107. Xe tpamélio ABI'A (AB I FA) eivar 'A=2AB. Eriong Z,H,E eivat t0 péco tov

AA,BT kot AT avtictorya. Axoun n ZH tépver tig AE,BE ota onpeio ©,1
avticTotya.

a) Na deitete 011 10 TeTpdmievpo ABIE sivoun mapoaiinioypapipio.

P) No dei&ete 611 To onueia O, eivan péca tov AE,BE avtictoyyo.

v) Na deiéete 611 ZH = gAB .

108. Aivetan opBoymvio Tpiyovo ABIT (A =90 ) Ko 1 otyotopog Tov BA. And 10 A

eépovpe AE L BI' kot ovopdlovpe Z 1o onueio oto omoio n evbeia EA téuver v
npoéktaon g BA. Na anodeiete otu:

a) To 1piywvo ABE &ivol icookelég

B) Ta tpiyova ABI” ko BEZ givan ica.

v) H evbeia BA givon pecoxdfetn tov tunudtov AE ko ZI.

0) To tetpdmievpo AEI'Z eivar 1cookerég tpanélio.

109. e 1ookerés tpamélio ABIA (ABJ|TA) eivar AB=AA.

a) No amodeiete 6T1 1 BA givan diyyotopog g yoviog A.

B) Na mpocdiopicete ) Béom evog onpeiov E, dote 10 tetpdmievpo ABEA va givar
poppog.

v) Av emimAéov givar BAA =120" kot ot Stoydviol Tov poufov téuvovtal 6To onpeio
0, va vmoloyicete Ti¢ ywvieg Tov TeTpamiedpov EOBI.

110. Aiveron Taparinioypappo ABT'A pe O 10 k€vipo Tov. Ao TV Kopue1| A EpoLLE
to Tunpa AK kéBeto oy Al ko oty Ttpoéktacn tov tpog 10 K Bsmpovue onpueio
E, dote KE =AK. No anodeiéete ot

o) EO= % B) AEB=90" vy) To tetpdmievpo AEBI &ival icookelés tpanélio.

111. Aiveton opBoydvio tpiymvo ABT pe A=90" xon I'=30". ®épovpe t0 vyog Tov
AA ko dtdpesd tov AM. Ano to I' pépoupe kdBetn oty gubeion AM, 1 omoia tnv
téuvel oto E. Na amodeilete 0Tl

a) To tpiyovo AMB &ivat icomAgvpo

) ME=MA= %

v) To AAET givan 1cookerég tpamélio.

112. Aiveton mtoparinioypappo ABI'A kot éotm O to onueio topng tov daymviov AT’
ka1 BA. ®épvovpe v AE kd6etn ot dyovio BA. Av Z givot 10 ooppetpikd tov A
¢ Tpog TN dymvio BA, 1ot va anodeilete OTL

a) To tpitymvo AAZ glval 1006KEAEG
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B) ZI'=20E
v) To tetpdmievpo pe kopupég B, A, Z ko I givan i1cookehég tpomélio.

113."Ecto kbkhog pe kévipo O kot dvo kabeteg axtives tov OB kot OT'. 'Eoto A 10
pécsov tov 10&ov BI'. Ao 10 A @épovue kdbetec otig axtiveg OB kot OI' mov Tig
tépvouv ota A kot E avtictoyya. Ot mpoektdoeig tov AA kot AE tépvouv tov kbkho
oto onueio Z kot H avtictoyya. Na anodeiete ot

o) AZ=AH

B) To AAOE givar opBoydvio.

v) Ta onueia Z kot H givat avtidoapeTpikd.

0) To tetpamievpo BI'HZ givon icookeréc tpamélio.

114. e naporlinroypoppo ABIA pe AB >BI' kou B<90° Oewpodpe onpeio Z oty
npoéktaon ¢ BT (mpog 1o T') tétoro dote I'Z=BT". Av E givau onpueio g AB,
tétolo wote EI'=I'B, vo amodei&ete ot

o) H yovia BEZ givai opbn)

B) To tetpanievpo AET'A eivon icookerég tpanélio.

v) To tetpdmievpo AT ZA ivar mapolinidypapo.

115. Aivetan wookerég tpamélio ABTA (AB|TA) kon O 1o onpeio topng tov

dwyoviov tov. H AT givar kdbetn otnv AA kar np BA eivat kd0et o BI.
Bewpovpe ta péoa MLE kot Z tov I'A,BA kot A" avtictoya. Na arodeitete ot
a) ME=MZ
B) H MZ givar kédBetn otnv AT’
v) Ta tpiyova MAE kot MZI™ eivat ica
0) H OM eivar pecokdBetog tov EZ.

Ot aoknoeig ¢ N'empetpiog stvar g Tpdmelag BepdTov

Enravoinatika owoyovicpoata otn 'eopstpio

1o Aveyoviepa,

OEMA A
Al. Na yopaKTnpicete TIg TPOTAGEIS TOV AKOAOVLOOVV, YpAPOVTAG GTO TETPASLO COG
v évoelgn Zmotd | Adbog dimha oTo Ypappo Tov avTicTolyEl og KaOe TpdTaon.
a) Ao oeiec yovieg Tov £x0VV TIg TAEVPEG TOVE TAPAAANAES glvar (GEC.
B) Av 600 anévavtt mAgvpég TeTpanmAeblpov givar mapdAinies toTe aVTO Eivat
tpoméClo.
v) Ot daydvieg tov poppov givar ioeg.
0) Av 01 Sl YDVIEG EVOG TETPATAELPOV Eival KAOETEG TOTE TO TETPAUTAEVPO AVTO Eivail
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poppoc.
€) X¢ Kb TapoAANAOYPaLLO OD0 S10B0YIKEG YOVIEG TOV EIVOL TOPATAT POUATIKEC.

A2. No anodei&ete 0TL T0 EVOVYPAUUO TUNLO TTOV EVAOVEL TAL LEGH TOV 000 TAELPOV
TPLY®OVOV, Eival TAPAAANAO TPOG TNV Tpitn TALLPA Kol 150 pe TO GO TG,

OEMA B

Aivetot 1cookerég tpiyavo ABIT ue AB =A@ . [lpoekteivovue Tig ioec mhevpéc tov AB
kot Al katd Tpuqpoto

BA=AB ka1 'E=ATI". Na anodei&ete ot

I''. BE=TA

I'2. Ta onpueia AE wanéyovv ano t BT

I'3. AAE = AEA

OEMAT

Atvetan 100oKkeMéG Tpiyovo ABT (AB = AT) pe A =40 kot onpeio M ¢ Péong tov
BI'. ®épovpe ME // AB (E onueio tov Al') xat MA//AT (A onpeio tov AB). Na
amodeitete OTU:

I't. MA + ME = AB.

2. B=70
I'3. Av 10 M givan péco tov BIT 1618 1 AM etvon pesokdadetog tov AE.
4. AEA=T70

OEMA A

Atveton opfoydvio tpiymvo ABT pe A =90" ket B=30". T npoékracn g AT mpog
10 PépPog Tov A Bempovpe onpeio A tétowo, mote AA = Al . 'Ectw K,A ta péoa tov BI'
kot BA avtiotouyo.

No amodei&ete otu:

Al. BAK =BAA =30

A2. AK = AA

A3. To tpiyovo AKA givar icémAevpo.

A4. Ta tpityova BI'A ka1t AKA éyovv 10 1610 BapikevTpo.

20 Awwyoviopa
Oépna A
Al. Na amoodeifete 011 1 SLAUECOG TOV AVTIOTOLKEL 6TV VIToTEIVOVGH OpBoYWViov
TPLY®VOV, 1600TA L€ TO GO TNG LIToTEivoLGag.
A2.No yopaKTnpiceTe TIC TPOTAGELS TOV 0KOAOVOOVV, YPAPOVTUG GTO TETPASLO GOG TV
évoeln Zmoté 1 Adbog dimha 6To YpauUe ToL avTioTol el o KdOe TpoTOOT).
a) Kd&Be onpeio g dyotodpov tog yoviog 1ooméyel and Tig mAevpEic .
B) Xto 1oookerég TpiymVo KAOE S1apesOG TOV Elval VYOS Kot dty0TOLOG
v) Ze kb popPo ot daydvieg givar ioeg.
0) H didpecog kabe tpaneliov 1covtan pe To dBpotoua Tov PAcewmy Tov.
g) To tetpdymvo eivou Ko poufoc.

Oéno B
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"Eoto xuxhog kévrpov O kot P éva onpeio oto e€mtepicod

ToV. A6 10 P pépovpe gubeieg mov tépvouy Tov KuKho

ota onpeio A,B,I',A 0nmg paivetol 6To SimAavo oy

étol wote PA=PI".

B1. Na d¢itete 6t1 1 OP glvar diyyotdpog g yoviog
APT.

B2.Na d¢i&ete 611 10 O 1oaméyet amd ta AB kot ['A.

B3. Na dcitete 011t AB=TA.

B4.Ecto 6t n OP téuvet 1o 16&0 Al oto K. @cwpovpe v epamtouévn tov KHKAoD
o10 K mov tépuvet 115 600 gubeieg ota H kan @. Na deitete 611 10 Tpiywvo PHO givan
LGOOKELEG.

Oéno I

Atveran 1oookehéc tpiyovo ABI (AB=ATI") ka1 é61m BA, T'E vyn 10v. Na anodeitete
ot

I't. BA=TE

I'2. To tpiywvo AEA eival icookeréc.

3. E:AEA:90°—%

Ofpa A

Aivetan 1oookerés Tpiywvo ABIT (AB=AI") ka1 éotw AE,Z ta péca twv mAevpdv Tov
AB,BI',I’'A avtictotya. [Ipoekteivoupe to tunqua AE katd E@=AE. Na amodei&ete ot
Al. AI'=2AE

A2. To tetpdmievpo AABT givar TopoAANAOYPALLLLO.

A3. To tpuqpota A®, Al', EZ cuvtpéyovv oe onueio K.

A4. KZ=%AF.

30 Awoyoviopa

Oépa A
A1.Na yapaxtnpicere Tig TPOTAGEIS TOV 0KOAOVLOOVV, YPAPOVTAS GTO TETPASLO Cag TNV
évoeiln Lmotd N Adbog dimha 6To Ypaupa ToV avTIcTOLEl 6e Kabe TpdTaon.
a) KaOe eEmtepikn yovia evog Tptydvou gival uikpotepn amd kdbe pio amd Tig
OTTEVOVTL ECOTEPIKEC.
B) Ta epamtopeva TUNHATO KOKAOV, TOV GyOVTOL 00 ONUEID EKTOG 0VTOD givat
peta&d tovg ioa.
v) Av Vo Tapdiinieg evbeiec tépvovtal and Tpitn oynuaTilovy TIG EVIOG EKTOS Kot
entl T QTA PEPN YOVIEG TOPATAT POUATIKEG.
0) Kabe popfoc mov €xet ioeg drorydvieg eivort TeTpdymvo.
¢) O1 dymvieg kaOe Taparlinrloypdppov gival ioeg.
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A2. No amodei&ete 0T T0 GOpoloua TV Yoviav kdbe tprydvou eivar 2 opbéc.

Oépo B

Aiveton 1cookerég tpiyovo ABI pe AB = A" .X1ig mpoektdoeig g BI' mpog ta B ko I’
Bewpovpe onueio A kat E avrtiotorya té€to10, ®ote BA=ABkat I'E = Al'. 'Ecto K kat
A orpoPorég twv A kar E otig AB ko Al avrictoyo.

B1. Na deitete 6t 0 Tpiywvo AAE eivor icockeléc.

B2. Na d¢itete 0tL 00 A, E 10anéyovv anod tic AB ko Al avtictorya.
B3. No d¢itete 611t BA=TK.

Oépa I
Aivetot 1cookerég tpiyavo ABIT (AB=AT) pe A =40°."Ecto 6110t dyotopotl Tov BA
kot I'E tépvovtat oto ©. Na anodeilete 0TL:

I't. B=70°

2. BOr =110°
I'3. AE/BT

I'4.BAT = 75°

Oéfpa A
"Eoto 16o6mhevpo tpiyovo ABI kot AA 1 dudpesog tov. ‘Eoto E 1o péco g AB ko Z
T0 onNueio TopNg ™E TapdAning omd o A wpog v AB pe v AT
Al. No dei&ete 611 t0 Tpiycdvo EBA givan 1c6mAgvpo.
A2. No dei&ete 10 tpiyovo AEA eivat 1cookeréc.
A3. No d¢ei&ete 6t t0 TeTpdmievpo AEAZ givan poppog.
A4. Tpoekteivoupe Tig AE kot AZ kot tuquatoe EH=AE ko ZO =AZ. Na dciete
ot
a) 1o TeTpdmievpo AHAL givor mapaAinAdypapipo.
B) Ta onueio H, A, ® givar cuvevbelokd.
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