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I'poppika cvotipota

BOcopia 1.

a) Ti ovopdlovpe ypoppuky sgicwon pe 600 ayvAoTOLS Kot Ti ovopdlovpe Avon g;
P) Ti maprotaver ypagwkd n e€icoon: y = k
v) Ti naprotaver ypagwka n egicmon: x = k
d) Aci&te ot 1 yYpappuki eicowon ax +py = v pe o= 0 1 = 0 TapioTaver gvbsia.

Amavtnon:
a) Kabe eiocmon e popeng ox + By =y Aéyetan ypappikn e€ic®on pe 500 ayvdGTOVG.
Avon g ovopdlovpe kdBe (gdyog Tpaypatik®v aplfudv (X,y) mov v enaindevet.
P) H e€icowon y = k moplotdvel ypapika pio gvubeio b ¥
TOPAANAAN oTov a&ova X X Kol 1] 0ol S1EPYETAL OO TO

onueio A(0, k) A0,x)  y=x

(yruo 1)
v) H glicmwon x = k wapiotdvel ypapika po gubeio )é) y g
TOPAAANAT GToV GEOVa Y'Y Kot 1) 0Ttoiol S1EPYETOL OTTd Iyfipo 1
1o onuelo Ak, 0) (Zyuo 2)
2nueiowon:
H evbcio x = Kk oev eivar ypogikn wopdotacn covepTyorng. oA
X=K
0) Oa deitovpe 6T M e&icwon ax +fy =y (1) ue a=0n
B#0 mapiotdver gvbeia.Ataxpivoope T1g €€NG
MEPUTTOCELS: A (<,0)
1" mepinTon = —>
‘Eoto a = 0 kot B=0.Tote n (1) yiverou * ' i 2

Y
Ox+Hy=y <o Py=y < y= —

B



8. T'popuika coetijuara

Y
oV TaPloTavel evbeia mapdaiinin otov X'X Kot di€pyeTar amo to onpeio A0, E )
2" epinToon
'Eoto a# 0 kot = 0. Tote n (1) yiverau

x+t0ly=7y oax=7 < X= Y OV TTOPLoTavEL gvbeio TAPAAIAN 6TOV Y'Y KoL
a
dépyetar amod 1o onpeio A(l ,0)
o
3" wepinToon

o
"Eotm a2 0 xou B 0 téte amo (1) ggovpe: fy =—ox + 7<= y=-§ x+ ¥ IOV TTOPICTAVEL EVOEIQL.

p
Ocopia 2.

a) Ti ovopalovpe cvoTnra 000 YPORMKOV EEIGOGEOV NE 000 AYVAOGTOVG;

B) Ti ovopalovpe AOon €vOG GUGTINOTOS KOl Ti ETIAVON EVOS GUGTINOTOS;

v) Ilog gpunveveTal YEOUETPIKAE 1] POVOOIKY] AV01| YPURPIKOD GUGTNOTOG
000 gilc6EMV;

0) Ti onpaiver kavovpe emai0eon TOV CLOTHNATOG

€) Mg moieg ne@ooovg propel vo Aolei éva cvotTnne 600 YPORPIKOV
eE16M6EOV e 6V0 AYVAOOTOVG;

Amavtnon:
0) XOotnpa 500 Ypouutkav eElomcemy pe 600 ayvmatovg ovoudletal Kabe cuoTnua
, X + Bly ="
mg Hoponc:
X + Bzy =72

B) Avon evog cvotiuatog ovoudletal kabe (g0yog (X,y) TPOYUATIKOV ApIOU®Y TOL
emoAn0ebel ko Tig 0vo e€lomdaelg Tov cuotnuatoc. Emidven evog cuotiuatog
ovopaletar 1 S10d1Kacio EVPECTIG TOL GUVOAOL TOV AVGEMY TOV GLUGTHLLOTOC

v) H povadu Adon evog ypapkoh GuGTAIOTOS 000 e£1I0D0E®MY e dV0 ayvDGTOLS Eivarl
TO oTUEI0 TOUNG TV dVO EVBELDY TTOL TAPIGTAVOLVY Ol 0V0 EEIGMGELG TOV GLGTAILOTOG.

0) Kdvovpe emai0gven Tov cLGTAUATOC ONUOIVEL OTL EAEYYOVLE OV Ol ADGELC TOV
GLOTHOTOC IOV PpNKape eXaAnBevovV TIC apyIKeS eEIGMOEIG TOV GVOTAUATOC.

€) Mmopei va AvBel pe tig e&ng nebddovg:

1) MéBodocg g avTikatdotaons (yvooth ond to ['ouvacio).

2) Mé6060g TV avTifeTOV GLVTEAEGTOV 1 NG OmOAOIPTS (Yvoot ano to ['uuvdcio).
3) MébBodog g ovyKprong (dev avoaeépeTal 6To GYoMKO PiPAio).

4) MéBodog twv opriovodv 1 péBodog Cramer (0o ™ d0VUE TAPOKATO).



T'popuixa coetijuara 9.

BOcopio 3.

) IIote éva cvoTNRO AEYETAL GODVATO KOL TAOG EPUNVEVETOL YEOUETPIKA;
P) Ilote éva cvoTnro £xElL amelpeg Avoels (1] Eivarl a6pLeTo) KAl TAOG
EPUINVEVETOL YEOUETPIKA;

Amavtnon:

a) 'Eva chotnuo Aéyetol advuvato 0tav dgV VITAPYOLV TIUEG & g
TV X,y 7oV va. 10 enoindsvovv. Otav éva cvuotnpa eivat
adVVOTO YEMUETPIKG oMuaivel OTL O1 dVO gvbeieg oL
TOPIOTAVOVV 01 dV0 EEIGMOEI TOV GLGTHUATOC Elval
peta&d toug mopaiinies.  (Zynpa 1) Zymna 1

B) Aéue ot évo ovoTNUO £XEL ATElpEC AVGELC (1] 0AM®DG OTL
glvar adp1oTo) 6tav VIdpyovy drepa (evyn (X,y) tov o Y €1=¢&
enoAnfevovv. Otov éva cvotnua £xel amelpeg AVGELS
(OnA. givar adP1oTO) YEMUETPIKA GNUOiVEL OTL OL VO
gvbeieg mov maploTdvovy ot dVvo elGMGELS TOL — >
GUOTNHOTOC GLUTITTOVY. (ZyMpa 2) Zpoe 2

BOcopio 4.

a) I1éte 6V0 GUVGTHRATA AEYOVTAL 1GOOVVALA;

p) Mg mowovg ovvi|0mg TPOTOVG YiveETAL 1| PETATPOMT EVOS GUGTNOTOS GE
1600VVUN0 TOV;

Y) Otav égovpe 8v0 elicdozig (g,) Ko (g,) Ti ovopdlovps ypappuiko
cVvovaoub TOV EloMoEmV (g,) Kot (g,);

Amavtnon:

a) Avo cvoetiuota AEyovtal 16000Vape 6Tav EXoVV akpPag Ti¢ id1eg ADGELG.

P) H petatponn evOg GLGTANATOC GE 1GOSVVALO TOV YiveTol GuvAOC e Evav amd Toug
dV0 TaPAKAT® TPOTOVG,.
log Tpomog:
Avvoope ™ pia e£l0moN TOL GVGTANATOC MG TPOG EVOV (YVIOGTO Kol TOV OVTIKAOIGTOOLLE
oV A\ e&icwon.
20¢ TpoOTOC:
Avticadictodpe pio and tig elomoelg (g,) M (€,) TOL GLOTUATOG Y. TNV (E,) HE TNV
eClomon Ag, + A, €, mov TPOKVITTEL, AV oTOL LEAN TG (€,) TOAAATAGGIOCHEVO pe A, # 0
npocBécovpe ta péAn g (€,) TOAMOTANGIOGUEVE UE A,

Y) H elicwon A g, +A, €,, Aéyeton ypappuikog cuvdvacpuos tov egiochoemv (g,) Kot (&,).



10. T'popuika coetijuara

Epomoeig katavonong - Avuéva loapaodsiynata

IMopaderypo 1 (Z®oté-La00g)

Anavtiote pe (X) av €ival c0woté ko pe (A) av givar LdBog Ta TapoKdTE
JITIOAOYADVTOS TO.

a) H e€icoon (A - 2)x + (A +3)y = 5 naprotavel aavra godeia.

3x+5y* =1

4x +5y=17

v) ‘Eva. cvotnpa 000 YPOPUIKAOV e£1606E®V PE 0V0 0YVOOTOVS PUTOPEL va £YEL
axkpipag 6v0 Aoeic.

B) To cvotnpa } gival ypoppiko

Amavtnon:

a) X. Edv dev napiotove evbeia o Empene ol GUVIEAEGTEG TV X KOL Y VO NTAV
SUYYXPOVOG uNdéV. Anhad: A —2=0 kuA+3=0 < A=2 kA =-3 advvaro.
Apa moploTavel Tavto gvbsio.

B) A. Aev givor ypappukod 101t ot dyveotot givar TG LOPPNS: Y2, \/; ovTi Y1a X,Y.

V) A. 'Eva ypoppikd cvotnua 600 elom@cemv e 600 ayvdotovg Bo Exel povadikn Adon
N anepeg Aoelg 1 kapio Avon. [oté opmg 600 akpPag AVceLs.

Iopaderypa 2 (copminpoong)
ZOpUTANPAOGTE TO TOPUKATO

0x+0y=3
a) 170 ovoTnNa givat ...
2x+3y=4

, 2x+3y=5 |
B) To cvoTYRO givar ...
4x+ 6y =10

Amavtnon:
a) Advvaro (0101 n Tpot e&icwon 0x + Oy =3 < 0 =3 eivon advvarn)
B) AdproTo, d10TL | devtepn e&icmon yiverat:

4x 6y 10

4x + 6y =10 & — + — = — & 2x + 3y= 5 7wov &ivar 010 pe v TpH.
2 2 2



T'popuixa coetijuara 11.

IMapaderypa 3 (morraming emroyng)
EmAééte T 00T 0AAVINGY AITIOLOYAVTAS TNYV.

o) H mapdotaon A = |x - 2| + |2x +3y - 2| yivetal eldylotn Otav:
A)x=2xkmry=4 B)x=-2xmy=11) x=2|c(uy=-E

B) Av ot guleiec y = 3x + 1, y = -2x +k tépvovrar 6to onpueio A(-1,-2) tote TO

k givan ioo:
A)k=4, B) k = -3, IN k=5, A) k=4

Amavtnon:
a) Xooté givor 1o ().
AT [x - 2| 2 0 kot [2x + 3y - 2|>0. Apa 1 mopdctacn A>0 kot yivetar eAdylot
O0tovA=0 < [x-2| + 2x + 3y -2| =0 <

|X—2|=0 X_2:0 X:2 X:2 X=2
Kol o &S Ko <> <Ko < Kol )
|2x+3y-2|=0  [2x43y-2=0  [2:243y-2=0  [3y+2=0 y=-3

B) Zmoto givan to (A).
A0t o1 ouvteTaypéveg Tov onueiov topng A(-1,-2) emainfedovy To GO HE,ONANT
TG €E16MOELG TV dVO gVBELDY Gpa Kat TN dEVTEPT OTOTE:
AC-1-2):y=2x+tk & -2=-2(-)tk &-2=2+k = k=2+2 & k=4 = k=4

IMopaoeypa 4 (avrioToiylonc)

TN Tovg apBpovg x,y € R* avrietoryicte Tovg aprtOpods g otiing A pe ta
ypappato g otNAng B atwoloydvrag tTnv avrictoiion.

Yt B
Tripn A e
X=y
1) O x,y éyovv dw@opd 0 ko TAiko 10 ®) {y =10x
; p P y=20-x
2) Ta. X,y €ival TAEVPEG TETPAYDOVOL PE B)
eupadov 40 2y+6=x
x-y=0
3) O x,y &yovv GOpowspa 20 Kou 0 y givan ) xy =10

T0 o0 TOL X gA0TTONEVO KOTA 3. {




12. T'popuika coetijuara

Amavtnon:
1) (), 2) <) (R4 (D)
Artioloynon:
x—-y=0 x=y
; =
My _y Q{y=10x} @
X

X=y x—y=0
(2){\/2:40 = {yz_mzo} ®)

x+y=20 —
y:20—x Y—ZO—X
3 =
©)) 3’:%_3 =3 {2y=x—6 {2y+6:x B

Iopaderypo S
Na AMogte 10 cvoTypa (X)

2x-3)—-4(y+1)=3x-1 (1)
pe v pédodo g ovykplonc.

-1 2+
——=2-=2 @)
3 4
Avon:
Bnpa 1:

Ddépvovpe TPOTO TIG OO0 EEIGADCEL TOV GVOTNUATOS GTNV KAVOVIKY TOLG LOPPN
ox + By = v. AnAadn KAVOLUE OTAAOLPT) TAPAUVOUUCTDV, TOPEVOECEDVY, LETAPOPE
YVOOTOV 0Td AyVOCGTOV KAT.

* Ao v e€icwon (1) &yovpe:
1) ©2x-6-4y-4=3x-1 & 2x-4y-3x=-1+6+4<=—-x-4y=9 (3)

* Ao v e€icwon (2) éyovpe:

x| =12-2—122%y@4(x—1)=24—3(2+y)

2 <12

& 4x—4=24-6-3y < 4x+3y=24—6+4 < 4x+3y=22 (4)

-x—-4y=9

Amnd (3), (4) &govue to cvoTuo: (X
(3), (4) éxovp. @t (){4H3y:22



T'popuixa coetijuara 13.

Bipa 2:
Avvoope kat Tig 800 eE1I0MGELG MG TPog Tov 1010 dymato. Edd emAéyovue tov X mov €xel
ToVg UIKPOTEPOLG GUVTEAESTEG. 'ETot 10 () TV (3) ko (4) yiveton :

X=—9—4y (5)

N 22—
x= 43y (6)

-x=9+4y
4x =22 -3y

(PPN {

Bipa 3:

Yuykpivovtag to péEAN tov (5) kot (6) Tapatnpovpe 6Tt Ta TpdTo gival ica dpa Kot Ta
devtepa. (I avtd Aéyeton pnéBodog g GOYKPIoTG).
"Eto1 ooy amd 1o (5) ko (6) £yovpe:

22-3y 22-3y

-9-4y=

& -4.9-4.4y=4

&
58
& —-36-16y=22-3y & -16y+3y=22+36 < —13y=58<:>y=-E @)

Bnpa 4:

To y= —f—j mov Pprxope otV (7) 1o aviikabiotovpe oty (5) Kot fpickovE TO X.

(5)= x=-9-4 ox=-9+""ox= + Xx=—2 (8)

(7) 58 232 117 232 115
—_—— — @ =
13 13 13 13

Amd (7) xar (8) copmepaivovpe 611 0 (X) €xel povaodtkn Adon, tnv:

115 S8
{5,

13° 13




14. T'popuika coetijuara

Iopadeiypa 6
Na 20ei 10 (X) pe ™qv péB0d0 TOV aVTIOETOV GUVTELECTOV.

© -301x+36y=7 (1)
903x —108y =40 (2)

Avon:
Hopatmpovue 6t 10 903 givar tputhdcio oo to 301. Aniadn: 903 = 3-301.

Apa av toAlomAacidcovpe v (1) pe 3 kar v (2) pe 1 0 dyvwotog y otic 000 e£loMaelg
0o éxel avtiBeTovg cuvteAEaTEC,

Anhadn Bpiokovpe to EKIT (301,903) = 903 kon mordamracidlovpe Tic 500 e€lodaelg v

TpoT pHE T0 903:301 =3 Ko TV devTEPN pe 10 903:903=1.

Etot 10 () yivetau
-301x +36y =7
903x —108y =40

3 [-903x +108y = 21
=
1 |903x —108y = 40

(+) 0=61 oadvvaro. Apa 10 (¥) givar advvaTo.

Iopaosypa 7
Na Av0si to (X) pe ™ pédodo g avTiKaTdGTOONC.

x-3y=7 ()
& _4x+6y=-14 )

Avon:
() 2x=T+3y o x=12 3
® 743y
2) e —4- 16y =—14S —2(T+3y)+6y=—14 <> —14—6y+6y =—14

& —6y+6y=-14+14 < 0y =0 aodpom. Méfodos:
, , . , L Ta va fpodue g dmepes
Apa kot To oVoTNUe gival adploTo ONAAOT EXEL ATELPES . , .
, . , Moeg madpvovue Ty pio. oo
Avoelg Tig omoleg Kot Oa Bpovpe. , ,
T o0bo &licdoels Tov

Am6 3) ¢ :
n6 mv (3) €xovue ovoTijuaros (6mola emOv-

x—7+3 A ) ¢ , r , uovue, all0. pog eéomnperel
= o TO £yel Gmelpec Aol 0 : ., .
2 paT XEL OMEIPEG ADGEL; THG HOPPNS OWTH 700V EYEL TOVS TUO HIKPOVS

) CUVTEAEOTES) Kol TIj JVVOUUE

7+3 e &
(X,J/):(Ty,J/) , VER €levBepog dyvmoTog () TPOS EV0L IVAICTO.



T'popuixa coetijuara

Lopoznpnon:
+3y

15.

7
Av oT1g dmelpeg AVGELG [T,yj 0écovpe omov y = k o €yovpe:

(7 uls ,kJ k eR €kevbBepoc ayvmoTog

IMopaosypa 8
0,4x+1,2=0,5 ey

Na 2o0¢gi To (X
voeLT (){0ﬂ6x+lﬁy:0J7 Q)

Avon:

[MoAramiacualovpe to, péAn g e&icmwong (1) pe to 10
kot g (2) pe 1o 100. Etot 1o (X) yiverou:

0,4x +12y =0,5 |10 4x+12y=5 (3)
() < =
0,06x +1,3y =0,17|-100 6x +130y =17(4)

opampovpe ot EKIT (4,6) = 12 Apa 10 () yivetou:

MéBodog:

Eme1on o1 dekxadikol
GOVTEAEGTES VG YEPAi-
VoY TIG TPAEEIS TPOGTTA-
Bovue va tovg ucratpé-
WovuE 6€ aKePaiovg moA-
Aamlacialovras ta uEin
tov &llcOoEWY pE
Kardiinlovs apiBuovg.

@ [4x+12y =5 |3 12x + 36y =15
e =
@ |6x +130y =17|- -2 -12x - 260y = -34
(+)-224y=-19 < y =£ )
224
3 9

19 1
B 4x+12—=5<=224-4x+ 224-12——=224-5
224 224

< 896x +228=1120 <= 896x =1120-228 < 896x =892

s o

X = o X =
< 77896 224

Amo (3) ko (6) to (2) €xet povadikny Avor, mv:  (X,Y) =(

223 19
224’224




16. T'popuika coetijuara

Iopaosypa 9
Na géetdoete av ta {evyn (-3,2) , (2,1) givon Avoerg Tov (X):

2x+3y=-1 (1)
3x+5y=11 (2)

Avonm:
INo va givan 1o (-3,2) Abon tov (X) Bo Tpémel o1 GLVTETOYUEVES TOV VO, ETOANOgLOLY
oLYYPOVRS Kot TIC V0 e&lomaclc. 'Etot éyovpe:

* T'o To Cevyog (-3,2)
e 2(-3)+3-2=-1-6+6=-1<0=—-1 advvaro
Apa 1o (-3,2) dev givar Adon tov (X)

* T To Cevyog (2,1)

(e 22+31=-1-4+3=-l-1=-1
2)=3-2+51=11l<6+5=11<11=11
Anhadn to (2,1) emadnBevet kat Tig 600 eI0MGELG
Apa givor Avomn tov ()

IMopadeypa 10
Noa BpeOzi n eEiomon g gvbeiog wov digpyeTon amd to onueio A(-2,3) ko B(5,-1)

Avonm:
‘Eoto y = ax + B (1) n e&lomon ¢ evbeioc. Enedn diépyeton ano ta onpeion A(-2,3),
B(5,-1) ot cvvtetoyuéve toug Bo eraindevovv v (1).Aniadn Eyovpe:

A3 ()o3=a(2)+Bo2a+B=3 (2)
BGS,-): (e -l=a-5+B<Sa+p=-1 (3)

1 -20+B=3
=
-1 |-50-p=1

-20+pB=3

Am6 (2) ko (3) éxovpe To (%) {5 +p=-1
o+Bom

(+) —70c=4<:>a=-% “)



T'popuixa coetijuara 17.

2 —2-(%}3:3@%5:3@5:3—%@Bz—zl;g o p= g 5)

4 13
Amé (4) xon (5) n (1) yivetoy = - X + -

IMopaosypo 11
Ilow cvotnpa mapiotdvouvy ot gvbeicg &, K €, ;

y A €,
3 A -
0 . /B X
4tb - - - - N
Avon:

Ta onueia A, B, O éovv cuvietaypéveg A(3,-4), B(5,0), O(0,0)

"Evpgon ¢ e€icwong g gubsiag (g)

* H ev0sia €, éxer egicwon y = ax + B (1) xou Siépyeton omd to onpeia A(3,-4), B(5,0)
Apa ot cvvtetayuéveg Tov A(3,-4), B(5,0) Oa emainBedovv v (1). 'Etot €yovpe:

*A(3,-4): 1) ©4=0-3+p=30+p=4 (2)
*B (5,0): 1) ©0=a-5+B=5a+p=0 (3)
Amd (2) ko (3) &govue 10 (X)

3a+B=—4

{5a+[3:0

Apapovpe katd PEAN TIC elo0MoElg Kot Eyovpe: 20 =-4<=>a=2 (4)

@
HQ) ©5%+p=0 ©52+B=0=10+B=0=PB=-10 (5)
Amo (4) ka1 (5) éovpe a=2, B=-10

@
Apan g, éxet e€icoon y =ox + Py =2x-10: (g,) (6)
®



18.

* 'Evpeon g licmwong ¢ svdsiog (&)

T'popuika coetijuara

H g, diépyetan and v apyn tov afdvav dpo Oo éxet eicoon y = ax  (7)

Aépyeton Opmg ko and to onueio A(3,-4)

4
Apan (7) yiveta: 4=a-3<30=—4<a =-§ 3)

®) 4
HNey=uxoy= -;x (&) 9

Amo (6) ko (9) cvunepaivovpe 6t T0 GHOTNUA TOV EVOEIOV €, Ko €, eivan To:

®

y=2x-10

R




T'popuixa coetijuara 19.

Epomioeig Katavonong - AGKN6els Yo Avon

1. To {ebyog (-2,3) civar AMdon Tov cvetipoTog (X)
3x -5y =-21
2x+7y =4
Yooto (X) M AdBog (A); ArtoloynoTe.

2.To () Tov 2 gv0sudv €, Ko €, givan o o 1 7o B;

x-y=1 x+ty=1
“ y=\/§x & 3y-\/§x=0

ATI0AOY1)0TE TNV ETLAOYY] GOG.

3.To cvotnpa (L)

Ox+5y=2
3x+0y=4
a) €€l povadIKkn Avon B) givar adproto v) givor advvato

ow amd ta a, B, ¥ €ivor 606Td; N TO 0ITIOAOY1CETE.

4.Ta Tovg apdpovg x,y €R* 1oydovv:
a) 1 dwipeon Tov X pg TOv y divel TNAiKo TO OUTAGGL0 TOL X AVENUEVO KOUTO
1 ko1 vréiowwo 1o OVO TPITE TOV Y EAATTONEVO KOTA S5 KoL
B) n dw@opd 1oV TEVTUTAAGLOV TOV X 0T0 TO £vo, TEPTTO TOL y €ivon 40
"Evag pantc £ypoye ta o) Kot f) vmé popet] cveTipoTos:

x=y(2x+1)+(§y-5)
1

S5x-—y=40
Sy

Eivar Xooto (X) 11 AdBog (A) 10 cVv6TNNO;
Av givar Aa0og 010pODGTE TO MOTE VA YivEL 6MOTO.



20. T'popuika coetijuara

. Na M0ei to ()

1
0,4x - 0,6y = -—
Y775

a) pe ™ pédodo g avrikatdotaons ) pe T pébodo TG cVYKPLONG
v) ne ™ péB0d0 TOV avVTIOETOV GVVTELEGTOV

. Na 20si to (X)

3x-7y=1
X
=) -X+%y=2

. Na 20¢i to (X)

2x-3y =1
X1 3 1
-_X+_y=__
2 4 4

. Na Bpe0ei n e€icowon g gvbeiog mov dépyeTan amd To. onueia
A(-2,4) xar B(1-3)

. A6 To dwmhavo oynpa &
a) va Bpeite 10 cvoTUO TOV 2 g0V A
B) va. Bpeite 1o onpueio Topng TOV 2 gudei®OV






