6 2Y2THMATA

6.1 I'PAMMIKA XYXTHMATA (Eravoifyeis-Zouninpacerg)

H &icwon ax+ pfy=y
210 ['vuvaocio dramiotdoape pe tnv Bondeia Topaderypdtov 0Tl | e&icmon
oX+py=y, ue a0 n =0,

mov Aéyetan ypappikny e€icmon, napiotdvel evbeio ypauun. LT cvvéxeld
0a amodei&ovpe 10 cvunépaca oVTod G eENC:

Alaxpivovpe 000 TEPITTMOCELS:

o Av f#0, 161e 1 e€icowon yphopeTar:
aX+py=y< pfy=—ax+y

a I
<> Yy= —E X+E
Enmopévog n e&lowon avty mapiotavel gvbeio mov €xel cLuVTEAEDTN

dtevbuvong 1= —% Kot Tépvet Tov aSova Y' yoto onueio % .

y

yd

g axtpy=y, a=0
() X
2o B’

Ewwotepa:

v Av a#0, téte 1 gubeia tépvel kat Tovg dvo GEoveg (Zy. o), evd
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v Av a=0, 16te 1 elomwon maipvel ™ popey y=% KOl EMOUEVOG
moplotavel evbeio mov eival mopdAinin otov d&ova X'X Kot Té-

uvel tov G€ova Y'Yy o010 onueio % Zyx. B).
e Av =0 (omote a#0), t6te M eicwon y

yphoeTon

ax=yex="L. wcthy=y, =0
o

Enopévog n e&icmon ovth mapiotdvel gu-
Beia mov eivot TapdAinin otov aSova Y'Yy

Kot Tépvel Tov dEova X' X 610 onpueio .
a

I'o mapddetypa:

v H e&icoon X—2y=2 maipver ™ popen y

1 , . . y=-x-1
y= > X—1 n omoia mopiotdvel evbeia wov /

&xel ovvteheotn devOuvong iz% KOl Té- /
uvetr tov aova y'y oto onueio —1.

v H ekiowon y=2 mopiotdvel gobeia mov ’
givar TopdAAnin otov dEova X'X kot té- 2 y=2
uvet tov aova y'yoto onueio 2.
o X
yl\
v H egfiooon X=2 mapiotdvel gvbeio mov x=
elvar mopdAinAn otov aéova Y'y kot té-
uvel tov aova X' Xoto onueio 2.
0 2 X

Kébe Cevyog aplBuadv mov emaAinbevetl pia ypappikn eicoon Aéyetor Adon
TG YPOppPIKIG eSicwong.
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Mo Tapaderypa, to {evyog (4,—1) glvar Aoon g e€icwong X—2y=6, apov
4-2(-1)= 4+ 2= €. Awmotdvovpe, Opwg, Ot kar ta Ceoyn (16,9,
(-10,—8) eivar Aceig g e€icwong kol yevikd 6Tt kabe (gvyog TG LOPPNC

(k, %k— 3) , ke R givar Moon ¢ e€icwonc.

I'papuixo Xootnuoa 2x2

Otov €yovpe 000 Ypapuukéc e€lomoelc axX+ fy=y kot a'X+Ly=y" kot
{ntdue T KOWEG ADGELG OVTOV, TOTE AEUE OTL £YOVUE VO ADGOLUE £va
YPORUIKO cVoTNpRE 0V0 €EI6AMGEMV PE VO AYVAOGTOLS 1], TO CVUVIOUC,
£VOL YPOUULKO 60T 2X 2 Kol YPAPOLUE
oxX + py=y
oo

Ké&be Ledyoc apiBumdv mov emainbedel kot 11 000 €EICMOELS TOV GUGTNLLO-

TOG AEYETAL AVON TOV GLGTIHNATOG .

2to 'vuvéolo pabape pebddovg enihvong ypapuukdv cvotnuatov. H eni-

AvoT €VOG YPOUUIKOD GUOGTHHOTOC YIVETOL PE KATAAANAT LETATPOT] TOV GE

GALO YPOUIKO GUCTN O TO 0Ttoio €xel akpiPdg Tig 101EC AVGELS e TO apyl-

k0. Ta 600 avTd cvoTHUOTO AEYOVTOL IGOOVVAENE CUGTRATA.

H petatpont| evog 6VGTANOTOC GE 160dVVAUO TOV YiveTal cuvnOwg He Evav

amd tovg eENg 6Ho TPOTOVC:

e Avvoupe N (o €£i0MON TOV GLUGTHUATOG MG TPOG £VAV AYVHOGTO KOl
Tov avtikafiotobpe otnv dAAN e€icwon.

e Avtwabiotovpe pio and tig e€lomoeig (¢) M (&') Tov GVOTAUATOC, T.Y.
mv (g), Me v e&icwon «i-(g)+1"-(&")» mov mpokvETEL, OV oTOL PEAN
™m¢ (¢) molomhaciacpéva e A#=0, mpocBécovus to PEAN ¢ (¢Y)
TOAAOTAOGLOGLEVA e A",

H g&iowon A-(e)+4"-(e") Aéyetor ypappikds cvvdvacpés tov e&i-
ocwoenv (&) kot (g').

H an6deiEn tov 611 T GLGTHUATA TOV TPOKVATOVY AN TIG TAPATAV® LE-

tatpoméc gival 16odvvapa otnpiletal oTIC TOPAKATO 1O10TNTEG TG 16OTNTOG

nov gidape oto 1° kepaiao:
v Avyz0,10t8: a=f < ay=py
v Ava=pfka y=9J,10t€ a+y=5+6.

'Ecto, yio mapddstypa, 6t1 BEAove va AOcovE TO GOGTNUA:
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x-2y=6 (1)
{3x+ 4y=8 (2
®a Adoovue To cvoTHA pE TIG dV0 peBddove mov pabape oto 'vpvdscio,
uébodo ¢ avtikatastacng Kol ™ HEBodo TV avTIOETOV GUVTEAECTAOV
(A uéBodo ¢ amarolpng)
MéBodog ThS avTIiKaTdoTAGHS
Advoupe ™ pio and T1g 600 e€lomoelg og mpog éva dyvwoto, m.y. v (1) og
pog X. Etol 10 ohotnua glval 160d0VApO e TO
X=2y+6
{3x+ 4y=18
Avtikabiotobpue otn debtepn e€icmwon 10 XUe TNV TAPACTOGT TOV PPNKAUE
Kot Avvooue TNy €£i6MON TOV TPOKVTTEL
3(2y+6)+ 4y= 8= by+ 18 4= ¢
<10y =-10
sSy=-1

"Eto1 10 ovotnua givatl 100d0vapo pe 1o
X=2y+6
o
AvtikaBioTobpe v iU Tov Yoty tpdtn e&icmon kot vwoioyilovpe tov
dAlo ayvwoTo:
x=2(-1)+6=4

Apa Aon Tov GLOTAHATOG efvat To (evyog (4,-1).

zxoAqalo

Eme1dn kdvovpe moArd Pripato péypt va AVGovUE Eva GUGTNUO, EIVOL TOAD
mhavo va kavovpe AdBog otovg aplBunTikovg vroioyiopovs. o to Adyo
oVTO €lval OKOTLHO VO AVTIKOOIGTOOUE TIG TIHEG TOV AYVAOGTOV TOV PBpnKa-
LLE OTIG apyIKES €EI0MOELS TOV GUGTNUATOS KOl VO EAEYYOVLE OV TIG EMOAT-
Bevovv, Onradn va kavoovue ETaANOEVGN TOV GVGTINATOC.

210 ovyKeKpEVo GVUOTNUA, Yo X=4 ko Y=-1, éyovpe:

1n skicwon: 4-2(-1)= 6
2n sEicwon: 3-4+ 4-1)= 12~ 4 ¢

MéQodoc Twy avtiOctwy ocvvreleatdy (1 Tne axaloipng)

[MoAramiacidlovpe Ta HEAT TV VO E£IGADCEMV UE KATAAANAOVLS apltOpog,
MOTE 01 CVVTEAESTEG TOV VOGS AyvdOTOL OTIC e€lodaoelc mov Ba mpokdyovy
va glvar avtifetou
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x-2y=6|(-3) |, , -3x+6y=-18
N 1600VVO L0 .
3x+4y=8 -1 3x+4y=8

IIpocBétovpe katd péAn tig e€lodoelc mov Ppnkape, ondte mpokvmtel &i-
oMo HE £vav AyvmoTo, TNV OToid Kol ETADOVE!

—3X+ 6y+ 3x+ 4y=—18+ 8= 10y=— 1& y=— .
AvTika016ToOHE TV TIU TOL AYVAOGTOV TOV PPNKOLE CE L0 O TIG apyl-
Kkéc eElomoelg kal fpiockovpe TV TP TOL GAAOL:

X—2(-1)= 6 X+ 2= 6 x= 4.
Apa 1 Adon tov GLGTHUOTOC Eival TO Csv’yog(4,—1) (n 1810 puo1kd ToOV Ppé-

Onke kat ue v mponyovuevn uéBodo).

I'pagikny ewilven ypapuikov coeTuaTos 2% 2

Kébe eEicwon Tov YpOUUIKOD CUGTNIATOC
X—2y=6
{3x+ 4y=28
oL ADGONE TPONYOVUEVMC TTaploTaveL pio vbeia ypaupun. To onueio Toung
TV gvheldv avt®V TPpocsdtopilel T AHGON TOL CUGTHLATOG, APOV Ol GUVTE-
TOYUEVEG TOV EMOANBeDOVV GUYYPOVOC TG 600 ££10MGEIC TOV GUGTAUOTOG.

N\
wy=8 x- 2y=6

=y

7

T'evikd, pmopovpe vo eMAVGOVUE YPOPIKA VO YPOUUIKO GUGTNLO
oxX + py=y
oo
LLE TO Va 6YedAoOoVLE TIG 0VO gvBeiec MOV TOPLGTAVOLV O1 EEICMTCELS TOV KoL
va Bpovpe, OOV VTLAPYEL, TO GTUEIO TOUNG TOVC.

H ypoagikn emilvon evdg ypopukod cvotiuotog 2x 2 divel AOGEIC mov
umopet vo gival mpooeyylotikéc. [lapd tnv advvapia ovtf, 1 YPOEIKN £mi-
AVGT €VOC YPOUUIKOD GUOTAUOTOS 2% 2 OlEVKOADVEL TAPO TOAD oE Tepl-
MTOOELS, OTOV [ EVOLOPEPOVLY HUOVO TPOGEYYIOTIKEG ADCELS TOV GUGTNLO-
TOG 1, aKOuT, 6TV 1 alyefpikn Tov emilvon gival dvoyepng
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Ot dvo e&lomoelg evog YPOUHIKOD CLGTHHATOG 2% 2 TOPLETAVOUV V0 V-
Oeileg o1 omoieg umopel va téuvovtor 1 vo eivol TopdAAniec 1 aKOpa Kot vo
GULUTITTOLV.

Mo Topdderypo:

2 1
, 2x+3y=3 y==3%* , ,
v To oclhomnuo ypheeTon Kol £Y€L _LOVOOLKN
4x-9y=1 4 1
y=5X"75
9 9

AVo™, aeov ot dvo gvbeiec mov TapPLoTAVOLY Ol EEIGADGELS TOV TEUVO-
V1oL, ENEON £YOVV JLAPOPETIKOVE GVVTEAESTEG O1EVBLVONG.

Av yapd&oope tig gvbeieg mov mapi-
oTavouV ol gElodoelg, PAEmovpe OTL
TPOCEYYIGTIKA 1 ADGM TOV GLGTHUA-
tog givor to (evyoc (1, 0,3). Av o-
U®G AVGOVE TO GVGTNO OAYEPPIKA,
Oa Bpodue o611 M axpipng Avon Tov

1
ovotiuatog ivat to Levyog (1, 5).

v T ; X+2y=3 .
0 ovoTnua aQetat
nu X+ dy=—5 Ypag y
1 3 £
y:—E X+—2
ondte eival advvarto >
1] VUUVWULY, 0 X
2 4 )

AoV 01 dVo gvbeieg TOV TAPLGTAVOLY
o1 e£1lomoElg ToV gival TapdAANAECS.

v T : y+1=2x ,
o ovotnua apetal
nu Ax—2y=2 Ypo® y &
y=2x-1 ,
, omote_£yeL anelpo maAnbog &7
y=2x-1

plotévouv ot eEICMOELG TOL GUGTHO-
t0o¢ cvpumintovv. Ilpopavmg kabe Avon
TOV GLOTAUOTOSC €ival NG HOPONG
(k, 2k-1), keR.

Tevika, amd v enilvon evog Ypaputkod cUGTAUNTOS 2% 2 AVOUEVOVLE L
LOvo amd TIC TEPIMTAOCELS:

0 / X
Mcewv, aeov ot dvo gvbeieg mov ma- /
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v To ohotnuo vo el povadikn Avon
v To cbotnua va gival addvato
v To obotnua vo éxetl aneipo TAndog Aoewv.

Aven — Aigpevvyon Ipapuikod Loetiuatos 2x 2

21N mopdypa@o avthy o TaPOVGIAGOVUE TNV EMALON €VOG YPUUUIKOD GL-
OTNUOTOG 2% 2 GT1] YEVIKT] TOL HOPOT.
'Ecto Aoumdv 10 Ypa ko cOGTN L
oxX + py=y
oo
Apykd Oa e€etdoovpe v mepintwon mov eivar f#0 kor f7#0. Tote 1o
cvoTnuo ypaoetot:

y=—2x+L (&)

BB
yz_z_,,x"‘z_i (&)

Kot 01 EEI6MGELS TOV TaPLoTAVOLY gvbeieg g Kot &, pe avTicTOLOVG GLVTE-

Aeotég devbuvong 4 = —% Kot 4, = —% .

a a’ , . , ] .
o Av——=# —?, onradn avap’ —a’f#0, tote o1 eVOeieg € kar &, Exovv

OlLQOPETIKOVG GVVTELEGTEG OlevBVVOT G, OmdTE TEUVOVTOL GE €Vl OT-
peio Tov omoiov N teTUNUEVN TTpocdlopiletat amd tnv Avon ¢ eEicw-

ong
_a_’xﬂ_’:_ﬁHz@[ﬁ_a_’JX:La’_’
BB BB BB BB
< (af —a'B)x=y8" ~y'p
e xB P
of —a’p

H tetaypévn tov onpeiov topng eivat:

yz_ﬁ.{M}l:_“Vﬂ'+aﬁy'+?aﬂ'—ya'ﬂ

B \ap —a'B) B B(ap’ ~a'p)
_Blay’ —a’y)
Blap’-a’p)

oy —a’y

Ernouévm =
ueveg 'y af —a B
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Apa, oty mepintwon avth, T0 GHOTNUA EXEL LOVOOIKT AVOT TNV

(B =y B oy —aly
(X’y)_(aﬂ'—a'ﬂ’aﬂ'—a'ﬂj

o Av —ﬁz—%, nradn av af —a’f =0, tote o1 gvbeieg ¢ kat e, €-

Yovv Tov 1010 cvvteieotn SevBvvong, omdTE M eivol mapdAANAeg 1
tovtiovtal. Avtd onpaivel 6TL To cOoTNUO N €lval advvaTo 1 £xel A-
TEPEG ADGELG AVTIOTOL MG,

Y10 1010 cvUTEPACUOTO KATAAYOVUE KOl 6TV Tepintmon mov givar f=0
n g =0.
ZovoyilovTtog Ta Topumav® CUUTEPAGLOTO Y10 TO YPOULULKO CUCTN A
oxX + py=y
{a X+pYy=y’
‘Eyovpe:
e Av af’ —a’f#0 10 cvoTnua £xel povadikn Abomn v

(B =B oy —aly
(X’ y)_(aﬂ'—a'ﬁ'aﬁ'—a'ﬁ]

e Av af —a’f =010 cOhonua £xel anelpeg Avoeig N gival adbvaro.

YuvnBmc n mopactaon off —a’f, copPoriletar pe

D = a! ﬁr
a’” p
Kot Aéyetal opilovco TOV GVGTIHOTOS
Anhodn:
a p
D = =Q, - a’ .
« B f—a'p

Tnv opifovoca mov mpokvatel and v D, av otnv 0éon TOV cuvieAeotdV
Tov X0&oovpe Tovg otafepov dpovg, supuPorilovue pe:
y b .
. | TV VB
B ‘
Opoiwg, v opilovoa mov wpokvrtel amd Tnv D, av omn Béon TtV cuvte-
Ae0TOV TOV Y BEcove Tovg 6Tabepong Opovg, cuuPorilovpe pe:

D, =

o
D =

y=| ., |=ay —aly.
[

’
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Ta mwponyoldueve ovumepdopato T OmMoiot APOpPOVV OTNV EMIALGN €VOG
YpOpUlKod cvotnuatog cvvoyilovtal, e v Ponbeia tov opilovomv, mg
eeng:

To ypappikd cooTnua

oxX + py =y
ax+fy=y
o D D
e av D#0, éxer povadikh Aoon, v (X, y) pe Xzsx Kat yzsy
. av D=0, givar adbvato 1 éxel dreipo mAn00g Avcewv.
Mo Topdderypo:
X—2y=06
v To chotnua y Exet
3x+4y=38
_F =14 Y-2)= 4 6= 10 (
3 4 - '
omdte £yl povadikn Avon. Emeldn
6 - 1
D, = =24+16=4C o D, = =8-18=-10
8 4 T3
gyovpe:
D _
D 10 D 10

Apa, n povadikii Aoon tov cvoethpatog sivar o Lebyog (X, y)=(4,-1).
2x—3y=40 |

xet
4x-6y=80
2 _
2 jza_@_qggz_lanz:(

KOl ETOREVMC TO GVOTNHO avauEVETAL 1| va glval adbhvato i va €xet d-
nepo TAN0og AMocewv. Av dtapécovpie Tn dgvtepn e&icwon pe 1o 2 10
GUGTNIO AVTO YPAPETUL

v To chotnua {

D=

2x—-3y=40
{2x—3y=40'
onAad” éxel povo pio e&icwon mv 2X—3y= 40. Avto onuaivel 6Tt o1
ADGELG TOV GLGTHIOTOC Eival o1 AVGELS TG e&lomong

2x—3y:40c>y:2X_4q
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Apa 10 cvotnpa £xel dnelpo TAN00g Avcemv ta Lebyn TNS LOPPNG
(k, 2k;40j' KeR

. x+y=11 |
v' To chotnua éxel
9x+3y=6
3
D= =9-9=0
9

KOl ETOPEVMC TO GUOTNHO avauEvVeTal | va gival adbvato i va €xet d-
nepo TAn0og Avcewv. To cvoTnU aVTO YpApETOL

x+y=1
X+y=2
oL elval TPOEAVOG 0dHVATO.
E®PAPMOI'H
1" Na hv0si 10 cvotnpa
X—-y=4-1
Fx-2y=2

AYXH

Moapoatnpodpe 0Tl 01 CLVTEAEGSTEG KOL Ol 6TAOEPOL OPOL TOV GVGTANATOG eV glvat
o0Lot cuykekpipévol aplipol, oArd e&aptdvial and 1o A. [Ipénel emopévog yo Tig
S14popeg TIHES TOL 4, va eEeTtdioove TOTE TPOKVTTEL GVGTNIO TOV £YEL LOVASIKT
AVoM ™V omoia Kol va Bpodpe M TOTE TPOKVTTEL GVGTNHA AdOVATO 1| GVCTNUO LE
anelpeg Aoels. Onwg kol otig €£10DGELS, 0 A AéyeTal TAPANETPOS KOL 1 gpyacia
avTi Aéyetot drepevvnon.

‘Eyovtog vroyn tov napandve wivaka, akoiovbolue v e&ng mopeia.

. YmroroyiCovpe Tig opiCovseg D, D,, D, . 'Exovpe:

D=

A
2 _j:—sz = A(4-2)

-1 -
DX:‘ ;‘:—2(1—1)+/1=2—/1

A A=

1‘: Z=2(-1)= 212+ 1)=72(2-1)
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. Bpiokovpue tig TIég ™G mopapéTpon, yio Tig omoigg eivar D =0. Eyovpue:
D=0 11-2)=0<1=0 {4 1=2
Arokpivovpe TIC TEPIMTAOGELS!
v. Av D=0, dnhadf av A= 0kor 4#2, 101 T0 GOGTNUO EYEL LOVASIKN
Aoon (X, Y), pe:
D, 2-2 -(1-2) 1

X=—>= = =—— Kot
D i1(1-2) i(1-2) A
& _ 7(2-1) _ -2(1-2) _
D 1W(1-2) i1(41-2)

Anhadn], yuo 2#0 kot A# 2, n povadikn AVon Tov GLGTAHUATOG Eival

to Levyog (—%, —/lj.

v Av D=0, nradf av A1=0 1 4A=2, 10t 10 cvotnua ) eivar addvarto
N €xel amelpeg AMGELG. ZVYKEKPIUEVAL:

] Av 1=0, t61e T0 GOGTNNHO YPAPETAL

Ox-y=-1 y=1
&
Ox—2y=0 y=0
Kot apo givatl advvarto.

= Av 1=2, tote T0 cOGTNHO YPAPETAL
2x—y=1 2x—y=1
=S

4x-2y=2 2x—y=1

Kot dpa £xet anepo tA0og AMcewv. Emeidn
2X-y=1 y=2x-1,

Ot Adcelg tov ocvotyuotog eivar 6Aa to (edyn ™G HOPONG
(k,2k-1), keR.

I'papuixo Xootnue 3x3

Mia e&iowon g popeng axX+ fy+yz=0, pe évav TovAdy IGTOV 0O TOVE GL-
VIEAEOTEG a, [,y O018popo Tov undevdg, Aéyeton Ypoppiky e€icmon pe Tpeig
AYVAOCTOVG.

AYon g ypoppikng eElcmong pe pelg ayvmotoug Aéyetal kbbe tprada apib-
OV oL TNV emoAnOgdeL.

INa mapdderypo 1 e€iomon 2X+ 3y+ z= Beivor o ypaputkn eéicmon pe Tpeig
ayvVOOTOLG KOl 1 TPLada (2,—1,5) elvar poe Aon g e&icwong, aeov

2.2+3-1+ 5= €
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Otav £rovpe TpelS YPOUUKES EEICADCELS LLE TPELS AYVADGTOVG:
X+ BY+,Z2=0,, X+ LY+y,Z2=0, KoL X+ fy+y,Z2=7,
Kot {nrape Tig Kowvég Aoelg Toug, Tote Aépe OTL Erovpe va AOGOLLE £VOL YPOULL-
KO 600N TPLOV EEIGMGEMV IE TPELS AYVAOGTOVG 1), TLO GUVIOUA, £VO, YPULL-
k6 cvoTnpra 3x 3 Kol YpAQOLE
o X+ By+y,2=9,
0 X+ By +7,2=0,
0aX+ faY + 7,2 =0,
T v emilvon evog TETOOL GLGTNIATOG YPNOLUOTOOVUE HEBOSOVE avAAOYEC
pe T1g nebddovg OV YPMNGYLOTOUCALE Y10 TNV EMAVCT] EVOG YPULUKOD GUOTN-
uotog 2x 2.
‘Eoto yio mopadetypo 0Tt BEAovE VoL AOGOVLE TO GUGTNILA
2x—y+3z=-9 ()
x+3y - z=10 (2
3x+y-z=8 (3
®a ypnoonomocovpe ™ pEBodo g avtikatdotaonc. Advouvpe tn pio amd Tig
TPl eEIOMGELG MG TPOG £V AyvmoTo, w.y. Vv (3) ®g mpog Z, kot avtikadictode
oTIC GAAEG dVO. 'Etot €yovpe:

X+y-7z=8c z=3% y- 8 4)
ondte ot e€odoeig (1) xat (2) yphopovron:
vV 2Xx-y+3z=-9& 2% yw I 3% y- §=-9= 1Ix 2y 1! (5)
v x+3y-z=10c x+ 3y-(3% y- §=10=>- % ¥ I (6)

01 (5), (6)opilovv t0 Ypapuukod cdoTU

11x+ 2y=15
{ -x+y=1
omd v enilvomn tov omoiov Ppickovpe 6Tt X=1 Ko y=2.
Avtikadiotodue TI¢ TIEG avTtéc v X kot Y oty (4) kot Bpiokovpe z=-3.

Apo. 1 Adon TV apyikod cvothpatog eivar 1 tpiada (1,2,-3 .

2X0AI10

Enedn n enthvon evdg ypappikod cvotiuatog 3x 3, Ommg eidope Topamive,
avayetal 6TV ETIAVCT EVOG YPOULULKOD GUGTALOTOG 2% 2, TPOKVTTEL OTL KOt £vol
YpOoUUKd cvotnue 3x 3 N €xel povadikn Avon M eivan adbvato N €xel Amepo
mA0og Acemv.
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6.1 I'pauika Lvorijuozo.

AXKHXYEIY
A  OMAAAY
X—y=4
1.  NaMdoere 10 chotpa { J
X+y=2
i) akyePpixd i) ypopucd.
2. Na Moete Ta cLGTHUTO
xX_ Yy x1_y-2
i) 7 8 i) 3 4
X+ y=45 4x+3y=8
3.  Na Aoete Ta cLGTHUTOL
X;5+2y_+1+2:o 2X_1:4_VL2
i) 2 7 i) 3 4
x+6_y-6_g X+3 5 x-y
3 2 2 3
4.  Noa MoETE TO GUGTHLOTAL
Xx-3y=3 2y =x+2
i) X i) 41
——y=-2 =x-y+1=0
3 U 2 J
5. Na Moete ta ovotiuate pe t pé6odo Tov opilovcmv:
) 2x+y=7 i 2y=3x-8
3x-5y=14 x+3y+1=0
6. No mpocdiopicete 10 TAO0G TOV AVGEDY TV TAPUKAT® GLGTNUATOV, Y®PIg
Vo T0. AOGETE.
2x-5y=4 i) 2x—3y=40 i) X+ y=11
6x+7y=10C 4x—-6y= 80 -9x—-3y=2
7.  NaMoete t0 cuoTHpAT
(\/§—1)x+2y:—2 (\/§+1)X+4Y=7
i)
x+(\/§+1)y=—1—\/_3 %x+(\/§—1)y:1
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8.  Na Moete ta cvothpoto:

x+Y _20=3
3x—2y-w=11 5X— y+ 30 =4 X 2
) Jox—By-2w=3 i) | x-3y+w=2 i) 7X+y+w:5
5X+ y—2w = 33 X-2y+2w= 2 Bx+ 3y— 20 = 16
B OMAAAX
- y
1. i) Na Bpeite ¢ e€icdoeig Tov guberdV
& Kol &, TOV SUTAAVOD GYNUOTOC. i

i) Tloo cYvotnua opilovv ot g kAt &, f\
Kot ol €ivan M AVGT TOL GLOTNHUO-
10G;

; {1 4\

2. 'Evo Eevodoygeio &yet 26 dopdrio, dAlo SikAva kol dAla TpikAvo Kot GuvoL-
K& 68 kpefartia. ITooa givar o dikAvo Kot wOG0. 10, TpikAva dmpdTio,

3. Ze évav aydva o Toudiko ewottplo kootiler 1,5€ kat to g161Thplo evog evi-
Mka 4€. Tov aydvo moapokorovbnoav 2200 dtopo Kot €GTPAYTNKOAV
5050€. Na Bpeite moco NTav o mwondid Kot wOGOL Ol EVAAIKEG TOV TOPOKO-
AovOncav ToV aydva.

4. H avtiotaon R evog obppotog g cuvaptnon g Beppokpociog T pmopel
va Bpedet pe tov tomo R=aT + f. Av otoug 20 C 1 avtictaon frav 0,4 Q

kat otovg 80 C n avtictaon frav 0,5Q , va Ppeite ta a kot f.

5. "Evog ynuikog éxet d0o drakduora vépoyropikod o&éwg, T0 TpdTo EYEL TEPLE-
ktikotnto. 50% og vopoylmptkd 0&H Kol TO deVTEPO EYEL MEPLEKTIKOTNTO
80% og vopoyrwpikd 0&v. ITota TocdmTO 0md KaOe didAvua TPémel va avo-
uei&er wote va maper 100ml diddvpa neprextikdmrog 68% e vépOYA®PIKO
0&v;

6.  Aivovtai ot evBeieg ¢ : 2X+4y=3km &, : X+2y=a, aeR.
i) No Bpeite T00g GVVTELEGTEG dlevBVVONC TOV £ KoL &, .
i) Yrdpyovv Tipég g mapopéTpou a yio Tig omoisg ot vbeisg tépvovtan,

iii) T moteg Tyég Tng Topapétpov o ot gvbeieg ivar TapdAinlec;
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10.

11.

12.

Noa Bpeite yia 116 dSdpopeg Tiég tov a € R ta kowvd onpeia tov evdeudv:
) giax+y=a® k& X+ay=1.

i) &iox—y=a Kol g, (X+ay=1.
No AdoeTe T GLGTAHOTOL

) (A-1)x-2y=1 P i (1-2)x+5y="5
Ax—(A+1)y=-2'

Ot K0KAOL TOVL SITAAVOD GYNILOTOG EPATTOVTOL
egotepicd avé Svo kar wyver 0,0, =6,
0,0,=5 xou 0,0,=7. No vrnoloyicete T1g
OKTIVEG TOV TPLOV KUKA®V.

Y10 dumhavo oyxfua Egovpe va tpiyovo ABI kot
TOV EYYEYPOUUEVO TOV KOKAO OV EQPATTETOL TMOV
mAevpdv ota onueia 4, E ko Z. No vroloyicete
ta tufpota AZ =X, BA=y ko I'E =z, cuvap-

THOEL TV TAELVPDV &, S Kavy .

‘Evag ymukdg €xet tpio dtoddpote amd 1o 1010 0£0. To npdto mepiéyet 50%
0&D, 1o devtepo 10% o0&y kan to tpito 30% 0£1. O yMuikdg BEXeL va Tapa-
okevdoet 52 lit sialvpa mepiektikotnTog 32% 08 0£DH, ¥PNCLOTOIOVTIAG KOL TO.
Tpio StoAdpate Kot LAAIGTE 1) TOGOTNTO TOV TPMTOL SLOAVUOTOG Vo givat Ot-
TAAGL0 ad TNV TOGOTNTO TOV TPitov dtoAdpatog. Na Bpeite méoa Altpa amnd
k60 drdAvpa Oa ypnoponomoet.

210 TOPAKAT® CYNHATO dIVOVTOL OL YPOUPIKEG TAPOCTACELS TPLOV TPLOVD-
pov, dAadn cvvaptiosov g popeig Y =ax’ + fx+y. Na Bpsite 1a
TPLOVLULO VT,

- y s
) ! K(1,4) \ .

V&) ! y=h(x)

y=g(x)

W —

o \/ ¥ o X o I~ =
K1)




6.2 MH 'PAMMIKA XYXTHMATA

H ernihvon molrldv mpofAnudtov odnyel ocvyvd oe éva cOvoro e£lodoemV
TV omoiwv {NTape TIC KOWEG AVoELS, OALG Ol eElGMOELS aVTEG OV elvat OAEG

YPOUHIKEG.
Mo mwopadetypa, éotm 0TL {nTdue dvo apduods pe dBpotopa 13 kot dOpot-
oua teTpaymdvov 89.
Av X yeivol ot Vo apBuoi , 16t mpémet X+ y=13kar X°+ y>=89. Eneidy
{ntape Kol kowég Avoelg v dvo eElodoemv, £YoVUe TO GOGTNUO:
X+y=13 @
{xz +y*=89 (2
T'a T Adom tov cvotiuatog epyaldpocte og eENG:
Emdvovpe v (1), og mpog évav Gyvwoto, my. ¢ PO X, Kol avTikadi-
otovpe ot (2).
"Eyovpe
X+y= By= XX (3).
Enmopévog
X* + (13- x)’ = 89 x*+ 169- 26+ x°= 8!
& 2x* - 26x+80= 0
& x?—13x+ 40= 0.

H tedevtaia e&icwon givar 2°° Babpov pe dakpivovoa A=9. Eropévec:

13378
2 g

Ano v (3) yuu Xx=8 éyovpe y=5, evd yia X=5 &yovpe y=8. Apa 10
ovotnua £yet 3o Aoeig 11g (8, 5) ko (5, 8).

H andvinon PBéPata oto mpdfAnua givar 6tTL ot {ntovuevor apBpoi givat ot 5
Ko 8.

21t ovvéyeto Ba dovue, pe ™ Ponbeto mapaderypdtwv, S1dQopeg TEPITTO-
GELC EMIAVONG UN YPUUIK®OV GUGTNUATOV.

ITAPAAEITMA 1°
x+y=5 (1)

Na Avbei to v U .
{Xy= & (2
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AYZH
a’ Tpémog
Emivovpe v (1) og mpog X kat avtikabiotodue otn (2). Eyovpue:
X+y=5< y=5-x (3).
Enopévog
xy=6< x(5-%x)=6
& 5x-x2=6
& X*-5x+6=0
oS X=2 15 X=3.
Amo v (3) yio Xx=2é&yovpe y=3, evod vy X=3éyovpe y=2. Apa 10 60-
otnpa £xel dvo Avoeig Tic (2, )kt (3, 2).
B’ tpémog
E&etdlovtag to cvotuo PAémope 6tL avalntovpe 800 aptOpuovc yio Tovg
omoiovg yvopilovue 6t £yovv dbpoicua 5 kot ywvopevo 6. Emouévog amod
ToV¢ TOTOVG Tov Vieta ol apBpoi avtoi sivar pileg tng e&iomaong
o°—50+6=0.
Ot pileg g e&iomong avtg gival ot 2 kot 3 0TOTE 01 AVGELG TOV GLGTNUATOG
givor ta Cevyn (2,3)xon (3,2).

zXoAIo
H npdtn e€icwon tov svetiuotog X+ Y =5napiotdvel evbeia, evd 1 dgvTe-
, . , 6 .
p1 e&iocwon Xy =6 mapiotdvel tnv vrepPforn y=—. Emouévog ot cuvietay-
X

UEVEC TOV KOWV@MV onpeiov g evbeiag kot Tng vaepPoing Ba pog dmcoovy TIg

AVGELG TOV GLOTNHUOTOC.
Y4
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Ta onueio Topng eivor to. 4(2,3)xot B(3,2). Apa to cdotnuo £yl 600 AoEIg
¢ (2,3)kar (3,2).

ITAPAAEITMA 2°:
Xy =6 @

Noa Avbet to 60 o
o ovoTh {x2+y2=13 @)

AYXH
Avvoovue v (1) og mpog Xkt aviikadiotovue ot (2). Exovue
X

omote 1 (2) yiverat:

X +y? =13 x>+ (§)2= 13
X

o x2+3—§=13
X
o x*+36=132

& x-13x*+36= 0
H e&icmon ovty sivol ditetpdyovn. Av Bécovps X° =w, 16t 1 e€icwon yi-
vetat w® —13w+ 36= C, Tnc omoiag ot Moeic eivarn w=9 ke w=4.

v Tw =9 &ovue
X*=9<x=31 x=-3
And v (1) yio X=3raipvoope y=2kal yio. X=—-3 naipvoops y=-2.

v Tw wo=4%0ovue
X =4 x=21H x=-2.

Ano v (1) yio X=2maipvooue y=3 kot yio X=-2 moipvovue
y=-3.
Apo. 10 ovotTpa £xel Téooepic Avoelg T (3,2), E 3~ 2), (2,3)xar (-2,—3).

2X0AI10
H wpot e€icwon tov cvotiuatog Xy =6mapiotdvel v vaepPfoin y=§,
X

gvd 1 devtepn eicmon X+ Y2 =13 mopiotdvel kOKAo pe kévipo O(0,0) kot
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oktiva p =/13. Emopévog ot cuvietaypéveg v onueiov Toung e vaep-

BoAn¢ xat Tov KOKAOL B Log SMCOVY TIG AVGELC TOV GLGTHULATOG,.

AXKHYEIY
A OMAAAY
X +y +xy=3
1.  NaMogete to chotnpa: { .
x+y=1
2. No Mogete ta cuoThpaTo:
_Aay2 2 2 _ 2 2 _
i y =3x i) X +y =9 1) X +y° =5
12x-3y=4 Xx-y=0 Xy =2
KO VO EPUNVEVCETE YEDUETPLKE TO ATOTEAEGLOTOL.
0+,

1.

1
3. Anb toug thmovg S=ut+=at® kar v =0, +at, va deifete 611 S=
2

B OMAAAY

x> =2y+10

. 7 KOL VO EPUNVEVCETE YEMUETPIKA TO OLTTO-
X +y =25

1. Na Moete 10 cioTUQ {

TELEGLOL.




y=X+u

178 6. 2Y2THMATA
2xy—-y*-5y=0
2. Na Moete to svoTuoL! i i y
y=X —4x+3

3. To euPadov evoc ophoymviov sivar 120’ . Av 1 pio Sidotoon Tov opfoywvi-
ov avénbel katd 3cm, eved M GAAN elattwOel katd 2Cm, 10t€ 10 UPaddV Tov
dev petofarretar. Na Bpeite 115 dtaotdoelg tov opboymviov.

4. Atveton n mapaforyy y=—X° ko n evbeio y=2x+k, ke R . Na Bpeite ya
noleg Tyég tov K M gubeia tépver v mapafodn oe dvo onpeia.

, , 2y =x* , , ,
5. Na Mogte 10 oot KOIL VO, EPUIVEDCETE YEMUETPIKA TO, OTOTE-

AEGLOL .

EPQTHXEIY KATANOHXHY 6°° KE®AAAIOY

Na avrtictotyicete kabéva and to cvoTHpATA:
X +2y=1 X +y=1 2X+4y=2 X —-y=1

(Zﬁﬁéx+4§:o,@9:£<+2§:4,@9:£<+2§:1:Q%r{x+f§=1

pe exeivn and tig amovtioelg A, B, I' mov vopilete 41t elval n cooty.

A) ‘Exet povadiki Aon, B) Eivatl advvato, TI') ‘Eyxet drneipo ninbog AMoewv.

E) | E) | &) | &)

Ye kafepd and Tig TapaKAT® TEPIMTOGELS VO KUKADGETE TO Yplupa 4, ov o
oyvpopds eival aindng kat o ypapupa ¥, av o 1oyuptopds etval yevdng.

1. Av éva ypoppikd cvotnpo £xel 000 JLOPOPETIKEG
, . _— . , A Y
Aboelg ,1ote Ba éxet amepo TANB0C AVoeEmV.
2. Av og éva ypappukd cvotnpa givor D=0, tote 10 A Y
ovoTNo gival Kat ovAaykn 0dvVoTo.
s Tootomu 1Y e
) 0 cboTHo givon advvaro.
s x+y=0 ALY
4, 0 kokhog X* +y* =1 xou 1 mapaPory yY=X+1
A Y

dgv €govv KOWE onuEio.




