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3.4 H évvoia TnG ypappikiig e€iowong

4 Mabaivw © ovoudaletar ypappikn e£iowon pe 6vo
ayvwaTous Kal nws napiotavetal ypapika.

APAXTHPIOTHTA

Av 01O JITTAAOLO evog aplBuou x TipocBgooue Evav aplBud y, Bpiokouue dBpoloua 6.

a) Na Bpelte mola ox€on ouvdgel Toug aplBuoug X Kat y.

B) Mowa amd ta Cevyn (-1, 8), (0, 6), (-2, 7), (2, 2) (3, 0), (3, 5) emaAnBeuouv Vv
nponyouuevn oxeon;

y) 2’ éva oUotnua aEévwy va apaoTroeTe Ye onueia 6oa anod ta nmponyouueva Cedyn
enaAnBeldouv Tn oxéon. Me Tn BoriBela evdg xdpaka va eEetdoete av OAa autd Ta
onueia Bplokovral mavw oe pila eubela e.

o) lMdavw oty eubeia € va ndpete €va omnolodnmote onueio M kal va eEetdoete av ol
OUVTETAYUEVES TOU eTAANBeUoUV TN OXEO.

.

H etiowon ax + By =y
Ydpxouv MPOoRANUaTa mou n ertiAuor] Toug odnyel oe e&lowon pe dUo ayvwoTtoug X, Y
Kal 1 onola eivat g Hopeng ax + By = .

Ma napddetyua, n egiowon 2x # y = 6 elval NG HopPrig autng, pea = 2, B = 1 katy = 6.
Mapampouue otL yia x = 1 kat y = 4 n e&lowon 2x + y = 6 enaAnBevetal, agou
214+ 4 =6, eviylax =3kary = 5 dev enaAnbeveta, apou 2+ 3 + 5 =11 # 6.

To Celyog twv aplBuwy (1, 4) mou enaAnBevel v eElowon 2x + y = 6, Aéue OTL elval pia
AUon mga.

AUon ag eEiowong ax + By = y ovopddletal kdBe (elyog aplOuwy (X, y) Tou TNV
€MAANBeUEL.

H e€lowon duwg 2x + y = 6 dev €xel AUon uovo To Ceuyog (1, 4), aAAd €xel dnelpeg AUoeLG.
MEd&yuatl, yia OTIoIAdATOTE TIUN TOU X UTTOPOUUE va TIPOOdIoP(CoUNE TNV avTioToIXN TIUN
TOU Yy, OTe To CeUyoc (X, y) va elval AUon g Kal €101 va oxNPaticoupe €vav mivaka TIwV.

Ma x=-1 €&xoupe 2-(-1) +y =6, ondte y = 8.
Ma x=0 ¢€xoupe 2:-0+y =6, ondte y=8~6. < IEEE
Ma x=2 ¢€xouue 2:-2+y =6, ondte y=2 = s 6
Ma x=3 ¢€éxouue 2-3+y=6, omdte y=0 KTA

Apata Ceuyn (-1, 8), (0, 6), (2, 2), (3, 0), ... elvat Aboelg Tng e&lowong 2x + y = 6.
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EldIkEC MEQIMTWOELC
H e&lowon y = k.

3.1 H évvola Tng ypauukng e&lowong

Av 0" éva ouotnua a&dvwy poodlopiooupue Ta onuela
TIOU KABEVA EXEL OUVTETAYHUEVEG Ula AUON TNG eElowong
2X + y = 6, mapampoupue Ot autd Bpiokovtal og ula
eubela e.

AVTIOTPOPWE, av TAPOUUE €va OTolodNMoTe Onuelo
™Q eubeiac g, .x. To M(4, —2), mapatnpoupe OTL Ol CUV-
TeTayuévee tou enainBedouv v eEfowon 2x + y = 6,
agou 2 + 4 + (-2) = 6. Apa kd&be onuelo TNg eubeiag
€ E€XEl OUVIETAYMEVEG (X, y) Tou eival Adon g
napandavw e&lowong.

>V nepimtwon aut) Aéue Ot N eElowon 2x +y = 6
naplotdvel v eubeia € kal oupBoAileTal €: 2x + vy = 6.

® Av éva onueio aviikel oe pia eubeia, Téte OL OU-
VTETAYMEVEG TOU enaAnBevouv tnv e€lowon g
eubeiagq.

® AvolouvteTtayuéveg evog onueiou emaAndelouv
Vv e&lowon uag eubeiag, TOTe TO ONUEIO AvrKel
otV eubeia aut.

Av Bewpriooupe Tnv e&lowon Ox # 2y = 6, O

elval g popeng ax + By = y ye a = 0, 1ote
uropoupe va dlamoTwoouue OTL yia omoladn-

TIOTE TIYY) TOU X EXOUME Y = 3.

MNa mapddelyua, Ta ceuyn (-1,

(8, 3), K.T.A. elval AJoelg Tng.

Ernopévwg, n eElowon 0x + 2y = 6 mapLotavel pia
eubela € g ornolag 6Aa Ta onuela €xouv TNV
(Ol TeTayuévn y = 3 Kal TETUNUEVT OTIOLOVIT)-

yA
=1,3 3 (1, 3) (8,3
e:y=3
3), (1, 3),
1
0 1 B

note aplBud. Apa n € eival pia eubela mapdAAnAn otov dEova x'x Tou Téuvel Tov dEova
y'y oto onuelo (0, 3). Ztnv nepimtwon auth Aéue oTL n eubela € €xel e§lowon y = 3.

H e&lowon y = k pe k # 0 mapiotdvel pia eubeia mou eivat mapdAAnAn otov dgova x’'x
kal Téuvel Tov d&ova y'y oto onueio (0, k), evw n e&lowon y = 0 naplotdvel Tov

Aa&ova x’'x
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Mépog A - Kepdhaio 3o

H e&lowon x = k

y A
e x=2
3 2,3)
1 2,1
0 i ox
-2 12 -2)

Av Bewpriooupe v e&lowon 3x # Oy = 6, Tou elval TnG HOPPNG
ax + By = y ue B = 0, T0Te propoupe va darmoTwoouue OTl
Yla OTTOIAdNTOTE TIUN) TOU Y EXOUHE X = 2.

Ma nmapddeyua, ta feuyn (2, -2), (2, 1), (2, 3), K.T.A. elval
AUoelc nG.

Emouévwg, n e&lowon 3x + 0y = 6 naplotdvel uia eubela e
Qg oro{ag 6Aa Ta onuela €xouv TV 1A TETPNUEVN X = 2 Kal
TeETAYUEVN ottolovdnmote aplBud. Apa n € eival pia eubeia
nMapAdANnAn otov déova y'y Tou Téuvel Tov dfova x'x OTo
onueio (2, 0).

2TV Tepimtwon aut Afue Ot N eubela & €xel eElowon
X = 2.

H e&lowon x = k pe k # 0 maplotdvel pia eubeia rou eival mapdAAnAn otov agova y'y
kat Téuvel Tov dgova x'x oto onueio (k, 0), evw n e€lowon x = 0 maploTdvel Tov

agova y'y

HeElowonax + By =ypuea =B =0

® He&lowon Ox #+ Oy = 7 dev naplotavel eube(a, apou Kaveva Celyog aplbpwy (x, y) dev
elvat AUon tng (aduvatn e&lowon).

e H e&lowon Ox #+ Oy = 0 enaAnBeletal yia Kabe Ceuyogq
aplBuwv (x, y). Na napddetyua, ta ceuyn (-1, 0), (0, 1),
2, 1), (2, 2), K.T.A. elval AUoelg Tng (adplotn e€lowan).
Ta onuela duwg, TOU Ol ouvreTayuéveg Toug elval
AUoelg Tng e&lowong de Bpiokovtal oty (dla eubeia.
Apa n e&iowon 0x + Oy = 0 dev nmaplotdvel eubeiq, (-1,0) |0, 0)

yA

OTwe Paivetal oTo dMAavo oxrua. (1, 1)

E€lowoelg, onwg ot 2x # y = 6,0x + 2y = 6, 3x + Oy = 6, Ox + Oy = 7, Ox + Oy = 0,
ovoudlovTal YPAUMIKEG eElowaelg pe dUo ayvwotouq X, y. Onwg darmotwoaue ota
nponyouueva rapadelypata uévo ol TPEIC MPWTeg Taplotdvouy eubeia. 2TIg eEl0Woelg
QUTEQ €vag TOUAJXIOTOV aTtd TOUC CUVTEAEOTEG TWV X,y elval dlapopeTIKOS amd TO UNdEV.

pauuLkn eEl0won e ayvwoTtoug X, Yy ovopddetal kabe eElowomn NG LOPPNG
ax + By =y kaimnaptotavel eubeiadtav a#0 1 B # 0.
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3.1 H évvola Tng YPAUUIKAG eElowo

MAPAAEITMATA — EOAPMOTE2

n a) Na oxedlaotei n eubeia € : 2x — 3y = 12.
B) ‘Eva onueio M €xel tetayuévn —2. MNola npénel va eivat ) TETUNUEVN TOU, WOTE
TO onueio v’ avrkel otnv eubeia €;
Nvon
a) [Na va oxedldooupe TV eubela
e 2x — 3y = 12 apkel va mpoodlopicoupe L
dUo onuela ™ma. g >
Max =0 éxoude —3y =12, ondte y =—4. 5 :
May =0 éxoupe 2x = 12, omndre x = 6.
Apan e&lowon 2x — 3y = 12 naplotdvel eubela
e Tou dlgpxetal amd ta onueia A0, —4) kal
B(6, 0).

B) To onueio M avrkel otnv eubela €, av ol cuvteTayueveg Tou emaAnBeldouv v
e&lowor) Tne. Apou To onueio M €xel TeTayuévny = —2 yia TNV TETUNUEVN TOU X
npénetva loxlet2x —3(-2) =12 n 2x+6 =121 2x=6 1 x = 3.

Apa n TeTunuévn Tou M eival x = 3.

Avn eubela e : ax -y = 1 di€pxetal anod to onueio A(2, 5), téte va mpoadloploTel
N TN} TOU @ Kal 0T ouvexela va Bpebouv ta Kowva onueia g € e Toug AEoveg.
Nvon
H eubela e : ax —y = 1 digpxetal amnod 10 onueio A(2, 5), otOTE Ol CUVIETAYUEVEQ
Tou onueiou A enaAnBelouv Ty e&iowon ax —y = 1. Apa €xoude 2a -5 =1 1
20 =6 1 a = 3. Emouévwg n eubeia € €xel e€lowon 3x —y = 1.
Max=0¢&éxoupue3-0-y=11n -y=11n y=-1,0nAadn n eubeia € t€uvel TOV
d&ova y'y oto onueio (0, —1).
May =0¢exouue 3x—-0=1 1 3x=11n x= % onAadn n eubeia € TE€uvel ToV

d&ova x'x oto onuelo (% O).

H nepipetpog Tou dimAavou oxrjpatog eivat 40 m.

a) Na Bpebel n ox€on mou ouvdéel Ta X, .

B) Av n eAdxiotn Tr Tou y eivat 10 m, ota eivai n
MEYLOTN TN TOU X;

Nvon X X

a) H mepluetpog tou oxrjuatog eivat 5x +y + 3x + vy, dpa oxUel

5 +y+3x+y=401 8 +2y =40 1 4x +y =20 (1).

B) Avn eAdxiotn Tiun tou y elvat 10 m, tdéte 1 petaBAntr y raipvel Tiuég anod 10 kat
ndvw, dnAadn oxvel y = 10. Ano Tnv woomra (1) €xoupe y = 20 — 4x, ondte
MPEEMel20-4x =101 -4x=10-20 1} —4x=-10 1} x = 2,5. Apa n petaBAnm
x Tafpvel TIHEG amod 2,5 kal kKATw, omoTe N PEYLOTN TIUN TNG elvat 2,5 m.
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= Mépog A - Kepdhato 3o

LA
%

EPOTHZEIZ KATANOHZHX

n Mola ardé ta Cevyn (3, 2), (1, 5), (0, 6), (-3, 10), (-2, 8) eival AJoelc g eElowong
4x + 3y = 18;

Na xapaktnploete TI¢ MAPAKATW MEOTACEIS PE (2), av elval owoTeEG 1) ue (A), av
elvat Aavbaopéveg.

a) To onueio (3, —2) avnkel otnv eubeia e : 3x —y = 7. [3
B) H euBela € : 5x + y = =10 T€uvel Tov d&ova x'x oto onueio (-2, 0). [3
y) Heubela e : 2x + by = 0 digpxetal and TNV apxrn Twv a&dvwv. [3
0) H eubeia € : 3x + y = 6 Téuvel Tov d&ova y'y oto onueio (0, 3). [j

Na ouumAnpwoete Tov Tivaka avtiotolxioviag oe kdbe eubela € Twv MapaKATw
OXNUATWV pia and TIg eElowoelg:

1.y =1 2. x=-1 3.y =X 4. x =1

yA g yA : yA c yA

1 1 1 3 1

g ] X 0 1 X 0 1 X 0 i
(oxriua a) (oxnua p) (oxnuay) (oxriua o)

o | By 3]

Ot euBeieg 9,, &, dLXOTOUOUV TIC Ywvieg Twv atdvwy. Na emAEEeTe TN OwOoTr andvinon.
yﬂ yﬂ

5, S,

B
=-1 B

) He&lowon mng o, elvat:  a) x
i) He&lowon Tng o, elvat:  a) x

Na emAéEeTe TN owoTr) andvinon.
i) H euBeia mou di€pxetal amnod 1o onueio (4, —3) kal eival mapdANAn otov dgova x'x
€xel eElowon:
aAy=4 B)x=4 y)x=-3 o)y =-3 €) 4x-3y =0
i) H euBeila mou di€pxetal amnd 1o onueio (4, —2) kat eival TapdANAn otov d&ova y'y
€xel eElowon:
aQy=4 B)x=4 y)x=-2 J)y=-2 g) 4x-2y =0
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[POTEINOMENEZ AZKHZEIZ — IPOBAHMATA

3.1 H évvola g ypapukng egiowgy

Na oxedldoete oto (dlo cUotnua atévwy TIG eubeleq:
Qe :2x-y=2 B) e,:—4x + 2y = 10 Y) € : 10x — 5y = 20
TL mapatnpeite;

Aivetal n eubela e : 6x + 2y = 8 — 2\,
a) Na Bpeite Tov aplBuod A, wote n eubeia € va digpXeTal and TV apxn Twv aEovawv.
B) MNa A = 4 va oxedldoete TNV eubeia e.

Av n euBela € : 4x + 3y = 12 t€uvel Toug d&oveg x'x kal y'y ora onuela A kat B
avTioTolxwg, ToTe:

a) Na mpoodloplOeTE TIC CUVIETAYUEVEG TWV onueiwv A kal B.

B) Na umoAoyioete 10 euBaddv Tou Tptywvou OAB, omou O n apxr Twv a&ovwy.

a) 210 {dlo cvotnua agévwyv va oxedldoete TIQ eubeleg €, : 2x = —4, &, : 3y = 6
KAl va TIP00dI0PI0ETE TIC CUVIETAYUEVEG TOU KOIVOU TOUG onuelou.

B) Mota amo Tic mapakdtw eubeieg dlEPXETAL ATIO TO TTEONYOUUEVO ONUEID;
(¢, :2x -y = 6, G:3x+y=10 «kar (3:-Bx + 3y =16

a) 210 {dlo ouoTnua a&dvwy va oxedlAoeTe TIG eubeleq ue eEl0WOEIG:
X = -1, X = 5, y=-2 Kal y =3
B) Na urnoAoyioete 10 euPaddv Tou TeTPATAeUpOoU TIOU oxnuaticeTal.

Na Bpeite v Tiurn Tou A, wote n e€lowon (A—2)x +(A— 1)y = 6 va naplotdvel
eubeia mou eivat:

a) MapdAAnAn otov d&ova x’x B) TapAANAn otov dova y'y.

Na oxedidoete v avtiotolxn eubeia oe KABe mepimTwon.

Kdnolog nepndmmoe and 1o onueio A oto
onuelo B pe taxdmra 4 km/h kat petd
KoAUurnoe pe taxumrta 2 km/h pexpl
va QTdoel oto onueio . Av 0 OUVONIKOG
XPOVOC TIOU HECOAARNOE PEXPL VA PTACEL
oto onuelo I eival pla wpa, Tote:

a) Na Bpeite TN YPAUUIKY €El0won pe TV

oroia cuvdEovTtal ol arooTACELS X, Y.

B) Av mepriamoe 3 km, mOC0 XPOVO KOAUUTINOE;

2’ éva Eevava urtdpxouy x dikAiva kat y TpikAiva dwudtia. Av o Egvivag €xel OUVONKA
25 kpeRdTia, TOTE va BPelTe TN YPAUUIKY) eE{0won TTou ouvdgel TA X, y. Na xapdEete oe
TETPAYWVIOUEVO XAPT( TNV avTioTolyn eubeia kal and To oxrua va daroTWoeTe TTOoa
dlkAiva kat méoa tpikAiva dwudtia eival duvatdv va €xel o Eevivac.
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3.2 Hévvola Tou ypappikol GuoTHpaTOG Kal N ypaikn emiluor Tou

4 Mabaivw © Aéyetar ypapuiko ovatnpa Kai nus enidvetar
ypapika.

APAXTHPIOTHTA

1. e teTpaywviouévo xapti va Xapd&eTe éva oUotnua aEdvwy Kal va oxedIA0ETE TIQ
eubeleq €,:x+y=5 Kal & :2x +y = 8.

2. Na Bpeite 10 (eUyoC TWV CUVIETAYUEVWY TOU ONUEOU TOUNC TOUG KAl VA EEETACETE

av elvat Adon kat Twv dUo eEI0WOEWV.
- J

Av €xoupe dUO YPAUUIKEG EEIOWOEIG Ue DUO ayvWOToug X, Y,

X X*y=56 ka 2x+y=8
Kal avadntouue To Celyog Twv aplBuwy (X, y) Tou eival Tautdxpova Adon kat Twv dUo
eElowoewv, TOTE AEUe OTL EXOUpE va eTIIAUCOUE €va YPAUMIKS ouoTtnua dUo eElowWoewv
pe SUO ayvwoToug X Kal y.
Mapatnpouue OTL To CeUyog Twv aplBuwy (3, 2) enmaAnBelel kal TIC dUo eElOWOEIC TOU
X+y=25 3+2=5
2x +y =28 2-3+2=28
2TV Tep(mtwon autn Aéue otTL To (euyog (3, 2) elval AUon Tou CUCTNUATOC.

AUon ypauuikoU cuotripatog duo eElowaewy e dUO ayvwoToug X Kat y ovoudletal
k&Be Ceuyog (x, y) mou enaAnBelel TIq €ELOWOELG TOU.

YPAUUIKOU CUCTHUATOG { , agou {

Mg Ouwg propoupe va emAUCOUUE Eva YPAPMIKO ouotnua duo eElowoewv pe dUo
QAYVWOTOoUG X, Y; AnAadr T unopoupe va npoodlopicoupe (eUyog (X, y) TIou va eival
AUon Tou;

‘Eva ypauuiké ovotnua duo eElowoewy pe dUO ayvwoToug X, Y EMAUETAL YPAPIKA aAA
Kal aAyeBPIKA.

[pa@Ikn emiluon YPAUUIKOU GUCTHAUATOG e OUO AYVWOTOUC

>0otnua pe povadikr Auon
X+y=25

[a T YPaPIKn emiAuon evOg YPAUUIKOU CUCTHUATOC TT.X. TOU < 5 o
X +y =

epyaléuaote wg eENC:
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3.2 H évvola Tou YpapikoU OUOTAUATOG KAl N YPAPIKA eMAUCY TOU

>xedldloupe oto (D10 ouotnua a&dvwv TIC
eubeleg g, x+y =5 Kal

€ :2X +Yy =28,
ol onoleg énwg mapatneouue oTo dIMAAvo oxfua
Téuvovtal oto onuelo A. TMpoodlopiCouue TIQ
ouvtetaypéveg (3, 2) Tou Kowvou onueiou A Twv
euBelV QUTWV.
Emedn) 1o onuelo A(3, 2) avrkel kat ot dUo
eubeleq, Ol OUVTETAYUEVEG TOU X = 3 KAl y = 2
enaAnBevouv Kal TI dUo €ElOWOEIG TOU OUOTH-
hartog, dpa 1o leuyog (3, 2) eival Auon Tou
ouotuarog. Ot eubeleq SUWG €4, €, dev €XOUV
Ao Kolvé onuelo, ondte kal To ouoTnua dev €Xel
AAAN AUon. Auto onuaivel otL To {euyog (3, 2) eival
n Movadik AUon Tou OuoTAUATOC.

AduUvato ouoTtnua

Ma va ermAvooupe To oUoTnua
{ 2x -3y =6
4x — by = 24

oxedlaloupe TIG eubeieq

g :2Xx—-3y = 6 Kal

g, 4X — by = 24,
ol onoleg énwg mapatneouue oTo dIMAAvo oxfua
elval mapdA\nAeg. Autd onuaivel 6t dev €xouv
KolvO onuelo, ondte To ouotnua dev €xel AUon.
>V mepimtwon aut Aéue o1l To ouotnua
elvat aduvaro.

AdploTto ouoTtnua
Ma va ermAdooupe To oUoTnua
3X—-y =6
{ ox -2y = 12
oxedlaloupe TIG eubeieq
g :3x—y =6 Ka
€, 06x—-2y = 12,
ol oTt0(eq, OTIWC MaPATNEOUUE OTO JIMAQVO OXNUQ,
ouunintouv  (tautifovtar). Apa €xouv OAa Ta
onuela Toug KovA Kal EMOMEVWG TO CUCTNHA EXEL
dnielpeg AUoELG. 2NV TepimTwon autr Aéue OTL TO
ovotpua eival aéploto.
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Mépog A - Kepdhaio 3o

MAPAAEITMATA - EOAPMOTE2

2x + 3y = 14
x-2y =0
B) Na Bpebei To guBaddv Tou TPLywVou TIou oxnuatiCouv oL eubeieg €, : 2x + 3y = 14,

€, : X — 2y = 0 kaL 0 a&ovag x’'x.

Nvon vA

a) [Ma va oxedldooupe v eubela

£ 12 + 3y = 14 npoodiopl-  * S o
Coupe dUo onueia ge.
Max=1¢&xouue 2 + 3y = 14
N 3y =12, ondtey = 4. 2
Max=7¢&xouue2 -7 + 3y =14
n 3y =0, ondrey = 0.
Apa n eubela g, digpxeTal amnod
Ta onuela A(1, 4) kat B(7, 0).  ESaiEEEL A4, 0) B(Z,0)~ X
Na va oxedldooupue Tnv eubeia
g, : X — 2y = 0 mpoodlopi{Coupe dUo onuela TNG.
Max =0 éxoupe -2y = 0, ondte y = 0.
Max =2 éxouue 2-2y =0 1N -2y =-2,ondtey = 1.
Apa n eubela g, digpxetal and ta onueia O(0, 0) kat (2, 1).
Mapatnpoupue OTL Ol eUBE(leg €4, €, EXOUV €va POVO Koo onueio To M(4, 2), ondte
To oUotnua (%) éxel uia Auon mv (%, y) = (4, 2).

n a) Na emAubel ypapikd To guotnua (2) : {

1 2,1

B) To Tpiywvo mou oxnuatiouv ol eubeleq €, €, kat o dtovac x’x eivat to OMB, 10
ortoio €xel Bdon OB = 7 kat UPog MA = 2,

Apa to epPadodv Tou elval E = % = 7 TETPAYWVIKES POVADEC.

Na oxedldoete TIG eubeieq: €,:x-y =0, € :x+y=0, &:-x+y=-3.
Méoeg AUoelg éxel kaBéva amd Ta MapakATw CuoTAUATA:
@ {27 @: {020

x+y=0 X +y=-3

Nvon
Ma va oxedldoouue v eubela g, : x —y = 0 npoodlopiCouue dUo onueia ™.
Ma x = 0 €xoupey = O kal yla x = 1 €xouue y = 1. Apan eubeia g, diEpxeTal amnod
Ta onueia O(0, 0) kat A(1, 1).
Ma va oxedldooupe Vv eubela g, : x + y = 0 mpoaodlopiCoupe dUo onuela Tng.
Ma x = 0 éxoupe y = O kat yla x = =1 €xoupe y = 1. Apa n eubela €, diEpxeTal
anod ta onueia O(0, 0) kat B(-1, 1).
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3.2 H évvola Tou YpapuikoU GUCTAMATOG KAl N YPAPIKY eTAUCT] TOU

>xedladoupe Kat TNV eubela e, : —x +y = =3,
Ma x = 0 €xoupe y = -3 kat ylay =0
gxoupe x = 3. Apa n eubela g; digpxetal
anod ta onueia M(0, -3) kat A(3, 0).

To ovomnua (Z,) €xel povadikn Auon tnv
(0, 0), apou ol eubeiec &, Kal &, TEUvVOVTAL
oto onueio O(0, 0), evw TO cuomua (Z,)
elvalr aduvaro, apou ol eubeieq €, Kal g, elval
TTAPAAANAEG.

EPOTHZEIZ KATANOHXHX

Na emAéEeTe TN owOoTr andvinon.

~y=5
To ovotua {;x j_/ v -1 €xel wg AUOoN TIG CUVTETAYUEVES TOU onuelou:
a) A3, 2) B) B(1, 1) y) (1, -4) 0) A2, -3)

Av ol eElowoelg evog YPAUUIKOU OUCTNUATOC TaploTdvovtal he TIG eubeleg €, Kal
€, VA OUUMANPWOoeTe Tov Tapakdtw Tiivaka avrioTolxiCovtag oe kdBe Celuyogq
eubBelwv TN OTNANG A, T0 owoTo cuurépacua and Tn otAn B.

a. Ot eubeleq €4, €, TEUVOVTAL. 1.To ouotnua eivat aoploTo.
B. O1 eubeieq €, €, eival mTapAMnAeg. 2. To oUotnua €xel hia pdvo Adon.
y. Ot eubeieq €4, &, ouumimTouy. 3.To ovotmua eival aduvaro.

(a |y

Me t BoriBela Tou dImAavou OxruaTog va
Bpelte T AUon oe KaBeva amod Ta TTAPAKATW e
ouoTtnuara. ok
o 27YT0 g2 70 Y
{—2x+y=4 {2x+3y=12 SRR
1 \(
y=0 x=20
Y) { _ o) { _
2x + 3y =12 2x-3y=0
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Mépog A - Kepdhato 3o

[IPOTEINOMENEZ AZKHZEIZ — IPOBAHMATA

Na AUoeTe ypa®ikd Ta cuoTuaTA:

X =3 y =3 X+y=0
a){x+2y=7 B){—2x+y=1 Y){x—yzo
X-y =2 3x + 6y =9 2x -y =10
6){ - e){ B ){ B
x-y =0 2X + 4y =6 4x -2y = 1

Na npoodlopioete ypadikd To TIANB00C Twv AUcewv oe KabBgva amnd Ta MapakdTw
ouoTNuaTa:
a){x+2yj5 B){x—3y=_2 ){x+y=_2
X+ 2y =1 2X — 6y = 4 X+ 3y =6
270 OImAavo oxnua @aivetal To dldypauua m/:ec A
TaxUTnTag — xPovou dUo auTokiviitwy A kal B. B
Na Bpelte: 20
a) Tnv apxikr TaxutnTa KABe AUTOKIVITOU. 15
B) 2e 600 XPOVO PETA TNV ekkivnor| Toug Ta 10
duo autokivnta Ba €xouv v (dla TaxutnTa i t
kal ot Ba efvat auth; 0] 2 4 6 810 sec

‘Evac ¢ihabAog yla va mapakoAoudroet
TOUGQ ayWVveg MIag ouddag €xel TIG €ENng
duUVaTOTNTEC:

— Na mAnpwvel 20 € yia kabe aywva mou
TaPaKoAOUBE(.

— Na nAnpwoet 60 € wg apxIkr} ouvdpo- 180
ur Kat yla kabe aywva Tou MAapaKoAOuU-
Bel va mAnpwvel 10 €. 120

— Na nmAnpwoet 300 € kal va apakoAou-
Bel dooug aywveg emBuuEl. 60

H ox€on mou ocuvdEel TO TTANB0G TWV Ayw-

vV Tou Ba nmapakoAoubricel o GiAabAog e

e TO XPNMATIKS TTood Tou Ba MANPWoEL og 0l 8 6 9 12151821 24 27 Ix

KABe Tep(MTWwon MapIloTAVETAl e onuela ulag anod TIg eubeieq €4, €., €;.

a) Na avtiotoixioete kdBe meplmtwon oe yla amno TIq Tpelg eubeleq.

B) Moooug aywveg MpEnel va mapakoAoubroel évag gIAabAog, wote Ta Xprjuata
mou Ba mMAnpwaoel va eival Ta dla otn deltepn Kat Tpltn nepimtwon;

Y) Av o ¢iAabAog mapakoAoubnoe TeAikd 12 aywveg, mola mepimTtwon ftav n 1o
OUPQEPOUDQ;

0) Av mapakoAoubnoe povo 15 aywvecg kal dev eixe eMAEEEL TNV TIIO CUUPEPOUCA
nepimTwon, méoa eupw (NUIWONKE;

g) ldte elval o oupPEpouca KABe mepimtwon yla Tov GAabAo, edv autdg yvw-
piCel ek TWV TIPOTEPWY TIOOOUC aywveg Ba mapakoAoubnoel,

¥
300

240
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33 AAyeBpIKA emiAuon YPAHUHIKOU OUCTHHATOG

Mabaivw va Auvw éva ypaupiko ovatnua Svo eEiouoewv

pe 0vo ayvwotous pe th pedooo:

a) tns avukatdotaons — B) twv avudétwv ovviedeotuv

Mabaivw va Auvw npobArpata pe tn Bonbera ouvotnudtuv.

APAXTHPIOTHTA

Katd m didpkela evog modoodalplkoU mpwTtabAnuatog, and toug 30 aywveg mou
€0waoe ula opdda nrrenke otoug 10, evad 0Toug UTIOAOLTTOUG KEPDLOE 1) EPEPE LOOTIAAA.
Ma kdBe vikn Tng mrpee 3 Babuoug, yla kdBe 1oonaAia mipe 1 Babud kal ya kdbe rtra
dev pe Pabuod. Av Tehikd cuykévipwoe 44 Babuoug, TIéoeg PoPEQ VIknoe Kal MO0EQ
\écpape loomaA(a;

J

H ypaoikr) emtiAuon evog ouotrjuatog dev odnyel mAvToTe oTov akplRr) mpoodloploud TS
AUONG Tou, a®oU Og OPIOPEVES TIEQITTTWOEIC Ol CUVIETAYUEVES TOU KOVOU onueiou Twv
dUo eubBelwv Tou dev eival eUKOAO va TPoodloploTouv.

H aAyeBpikr) ouwg ermiAuor] Tou, onwe Ba doupe 0’ autn TNV apdypado, pag divel ™
duvardtra va mpoodlopiloupe ue akpiBela t AUon Tou (av uttidpxel) o oToladnmoTe
nepimtwon.

MNa va emAdooupe aAlyeBplkd €va ouotnua, ermdlKOUUe va amaAeipoupe amd uia
e&lowon Tov éva and Touc dUO ayvwoToug Kal va KataAn&ouue oe e&lowaon ue €vav
AyvwoTto. AUo armo TIg pebddoug Ue TIG oTtoieg emTuyxdveTal auto eival ol eENa:

a) MéBodog tne avtikatdotaong
x+y =20

g N HEBodO TNC avilkatdoTao
X+ 3y = 44 ME TN M nag ng

Ma va ermAdooupe To oUotnua {

epyaléuaote wg eENC:

e AUvoupe pia and Tic eEI0DOEIC TOU Advoupe v e&lowon x +y = 20 wg 1pog
OUOTNUATOG WG TPOG évav AyvwaTo. X Kat Exoupe x = 20 -y

AvtikaBlotoupe To X e 20 — y otV

® AvrikaBiotoupe oty AMn e&iowon Ttou SE(0WON X + 3y = 44 Kal EXOULLE:

OUOTAATOG TOV AYVWOTO AUTOV [e TNV (on (20 —y) + 3y = 44
nMapAdotaor| Tou, OTOTE TIPOKUTTTEL EE(0WON 20 + 2y = 44
He évav AyvmoTo, T orola Kat AUVOULE. 2y = 44 - 20
— - 2y =24 dpa y = 12

® Tnv T Tou ayvaaotou Tou BENKAE TMV| g y = 12 ané v e&iowon x = 20 — y
avtikablotoupe omy Tpornyoupevn e&owan, |  €xouue:

onéTe BP{oKOUpE KAt TOV AAO GyvwaTo. Xx=20-12
= - X =28
® Mpoodlopiloupe TN AYON TOU GUCTALATOG, Apa n AUon Tou ouothuatog eivatx =8,y = 12,
= = dnAadn 1o Ceuyoq (x,y) = (8, 12)
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Mépog A - Kepdhaio 3o

Ma emaAnBeuon, avtikabloTouue TIQ TIUEG X = 8 kaly = 12 oTIg €El0WOEIG TOU OUOTH-
8+ 12 =20

8 +3-12 =44,
>Tnv (d1a Adon Ba kataAryape kal av AUvaue pia and TIg eEl0Woelg TOU CUOTIUATOS WG
Tpog Y.

HaTOG Kal dlanoTwvoupe OTL To Ceuyog (8, 12) eival Auon Tou, apou {

B) MEB0dOC TwV QVTIBETWY CUVTEAETTV

Av oTIC dUO0 eEIOWOELG, Ol CUVTEAEOTES eVOC ayvwoTou elval avtibetol aplBuoi, Tdte uro-
poupe va AUooupe To oUoTnua o YPryoea, av mpooBeooupe KaTd UEAN TIC £EI0WOELS TOU.
X+2y=12
5x-2y =4
Kal av TpooBeooue TIC dUO eElOWOEIC KATA PEAN, TOTE O AYVWOTOC Y AraAelPpeTal.
‘ETOl €x0oupE:

Ma mapddetyua, oto cuotnua { Ol OUVTEAEOTEG TOU Y elval avtiBetol aplBuol

3Xx +5x =12+ 4 1 8x = 16, ondre x = 2.
AV QVTIKATAOTN)OOUUE TNV TIUN TOU X 0g ula ard TIg dUo eElowaoelg, T.X. TNV TIPWTN, TOTE
EXOULE:

3242y =124 2y=61y=3.

Apa n Adon tou ocuotruatog eival x = 2,y = 3, dnAadr 1o Ceuyog (X, y) = (2, 3).
3x+6y=1
2x+7y=8
oto orolo dev UMdpxouv avtiBeTol OUVTEAEOTES OTOV (D10 AyvwoTo TOTE:!

Otav duwe €xoupe va AUooupue To ouotnua {

e MoMarhaotdloupe Ta AN kébe eEicwone [Ma va anaAeipoupie Tov Ayvwato X,
He KATAAMINAO apBud, WOTE va euPpavioTouv MOMANAQOIGZOUPE TA PEAN TNG TPWTNG
avtiBetol ouvteAeateg G’ €vav armd Toug dUo eE{owoNG He To —2 Kat NG deUTepnC UeE
AYVAOTOUG TIPOKEIMEVOU va TOV AMAAeiPoule | 1o 3, omdte xoupe:
3X+5y=1]-(-2), [-6x-10y =-2
2Xx+7y=8 |-3 ox +21y = 24
° Hp(l)oearoupls Katd ye)xn (S 690 s&t/owoetq, _9%_ 10y +/6>(+ 21y = 2 + 24
OmaTe TPOKUTTEL EE(0WON e Evav AyvwoTo i
NV ortoia Kat AUVOUE. My =22, ondte y =2
® AVTIKOOIOTOUWE TNV TIUA TOU QyV(DOTOU TTOU Agou y = 2, n eflowon 3x + By = 1
Bprkaue og pia amo TIc dUo eEI0WOEIG TOU ypdopetal:
OUOTIUATOG, OTOTE BPIOKOUME TV TWN KALTOU|  3x + 5.2 =17 4 3x + 10 = 1
GMoU ayvwoTou. X =91 x=-3

Apa n AUon Tou cuoTruatog ival
x = =3,y = 2, dnAadn 1o (eUyoq

X y) = (3,2
Ma enaAnBeuon avtikablotoUue TIQ TIMES X = —3 Kaly = 2 OTIG €EI0WOEIC TOU OUOTNUATOG
3:(-3)+5-2=1
2.(3)+7-2=28

® [1poodlopiCoupe T AUON TOU CUCTTUATOC.

Kal dlartiotwvoupe OTL To Ceuyog (-3, 2) elval Auon Tou, agou {
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3.3 A\yeBpikn eniAuon ypauuikoU CUCTATOGH
&

MAPAAEITMATA - EOAPMOTE2

n Na Bpebouv dUo MaPAMANPWUATIKEG YWVIES, av N Hia ard autég eival peyalltepn
arnd To TPUMAAaCIo TNG AAANG Katd 12°.

Nvon
Av w, ¢ eival ot dUo TTAPATIANPWHATIKES Ywvieg, T0Te w + ¢ = 180°. Av w sival
N PeyaAUtepn, TéTe €xoupe kal w = 3¢ + 12°. TNa va BpouUue TIq ywvieg w, ¢
AUvouLE TO oUOTNUA QUTWY TWV EEICWOEWV.

{w+cp:180° , {3q>+12°+q>:180° 4 {3(p+q>:180°—12°
w=3p+ 12° w=3p+ 12° w=23p+ 12°
{4@:168" , {<p=42° , {q):42°
w=3p+ 12° w=23-42°+12° w = 138°
Apa ol ntoupevec ywvieg sivat w = 138° kal ¢ = 42°.
Na Aubel To ouotnua {(x+2y)+y=7
X+2y =4
Nvon
AVTIKABIOTOUPE TO X + 2y UE 4 OV MPWTN E(0WON TOU CUCTHUATOC, OTIOTE EXOUE!
{4+y=7 , {y=7—4 , {y:3 , {y=3
X+2y=4 X+ 2y =4 Xx+2y =4 X+2:3=4
y=3 , {y=3 , {y:3
{x+6:4 " X=4-6 " X = -2
Apa n AUon Ttou cucThuarog eival x = -2,y = 3, dnAadn 1o Cedyocg (X, y) = (-2, 3).
3X-y Xx+vy
> 8 |
Na Aubei To ouotnua
2x -1 y-3
5 t+t-5 =2

Nvon
Ma va anAoucteuBoUv ol eEI0WOEIC TOU OUCTNATOC, KAVOUUE ATTaAOL(pT] TIAPOVO-
LAOoTWV Kal TI§ arnatodpeves MEAEELG, OTOTE EXOUUE:

33X -y

8 =% -8 —g =81 ; {4(3x—y)—(x+y)=8 ;
{12x—4y—x—y:8 , {12x—4y—x—y:8 , {11x—5y:8
4x -2 + 5y —-15 =20 4x -2 + 5y = 20 4x + by = 37
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Mépog A - Kepdhaio 3o

Ol ouvTeAeOTEG TOU ayvwoTou Y eival avtiBetol, ondte MPOCBETOVTIAG KATA PEAN
gxouue: 1Ix+4x=8+37 1 15x=45 1 x=_38.
AvTikablotoUpe Tnv Tiun x = 3 ot delTepn e&l0won Kal EXOUNE:
4.34+45y=37 1§ 124+456y=37 13 5y=25 14 y=>5.
Apa n AUon Tou cuotruatog elval x = 3,y = 5, dnAadr 1o Ceuyog (x, y) = (3, 5).

O KePMUATODEKTNG EVAG UNXAVNATOG TIWANONG AVAYUKTIKWY SEXETAL KEQPUATA TWV
50 Aemtwv kat tou 1 eupw. Otav avoixtnke, dlamotwonke OTL mepleixe 126
KEpMaTa ouvoAkng a&iag 90 eupw. Mdoa k€puata unrpxav and kdbe eid0g;

Nvon
Av X NTav Ta K€puata Twv 50 AemTwv Kal y nrav ta képpata tou 1 eupw, ToTE
gxoupe Tnv eglowon  x +y = 126 (1).

H ouvolikn a&fa twv kepudtwy oe eupw Ntav 0,50 - x + 1 -y, ondte €xouue TNV
eflowon 0,50 - x + 1 -y =90 (2).

AUvoupe 1o oUotnua Twv eElowoewy (1) Kat (2):

{ X+y=126 {x+ y = 126
050-x+1-y= 90 X -2y = -180

(=2)
Me mpooBeon Katd pEAN €xoupey — 2y = 126 -180 11 -y =-54 1 y = 54,

AvtikablotoUpe TNV TIPn y = 54 otV nptn e&lowon Kal EXOUUE:
X+54=126 1 x=126-54 N x =72

Apa utmpxav 72 k€puata Twv 50 AeTTwV Kal 54 KEpuata Tou 1 eupw.

EPOTHIEIZ KATANOHXHX

. . . , . , , X +
n Na Bpelte molo anod ta nmapakdtw ¢euyn ival AUomn ToU CUOTNUATOC {
X

Q) (2, 4) B) (7, -1) Y) (6, 2) %) (5. 1)

3xX+2y=25

2X +y =7

e TN uéBodOo NG aviikatdoraong eival mEOoTINATEPO va AUCOUE:!

a) Vv P e&lowon wg npog X; B) Vv mpwtn e&lowon wg MPog y;
y) Tn deltepn e&lowon wg npPog X; d) ) deutepn e&lowon wg Tpog v;

Ma v emnfAuon Tou CUCTNUATOG {

Av oTo oUoTpa {3x+5y=—1
2x — by = -9

OUVTEAECTWY TTola aTIo TIC MAPAKATW EEIOWOELG TIPOKUTITEL,
) 3x = -1 B) 2x = -9 Y) 5x = =10 d) 5x = 10

ePAPUOCOUUE TN PEBODO TWV AVTIBETWY
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[IPOTEINOMENEZ AZKHZEIX — [IPOBAHMATA

3.3 A\yeBpikn eniluon ypauuikoU CUCTNATOG

Me Ttolouc aplBuoug Tpérel va TioAanAactdooupe Ta HEAN kKdBe eElowong yia va
MPOKUYOUV avTiBETOL OUVTEAEDTEC OTOV AYVWOTO Yy 0g KABe oUoTnua;

5X + 4y =9 ‘ ..... 4x -3y = 1 ‘ .....
{—3x+2y:1 {2x+5y:4

Me Tola puebodo eival mpotiudTePo va AUoouue kaBgva arod Ta MapakATw OUCTHUATA,;
a){7x+4y:8 B){2x+5y=7 ){y=3x+2 6{5x+3y=2
y=3x-5 5x— by =18 y=-5x+8 3x-2y =4

2 Kabéva amnod ta napakdTw cuotuaTa
22X +y=25 OX -7y = -4
COEE i ) { o
2x—y =3 X+ 7y =4
av epapuoooupe TN KEB0DO Twv AVTIBETWY CUVTEAEOTWY, TOTE ATIAAElpOvVTAl Kal Ol
duo ayvworol. Moo cuprnepaoua TPOKUTTTEL YIa kaBgva amnod Ta CUOTHUATA;

Na AUoETe Ta cucThuaTaA:
a){x—2y=1 {x+3y=—2 ){4x—y=10 6{3x+y=—4
y=4 2x +y=0 Xx+3y=9 X+ 2y =-3

Na AUoETe Ta cuCTUATA:
Cl{3x—y=7 {2x—y=3 ){3x—2y=0 6{—2x+3y=5
2X+y =4 5 + 2y = 6 2x+3y=0 6x -9y = 3

Na AUoETe Ta cuoThuaATA:

x
|
p—
X
|
(6)]
N
<
dL
—_—

2x-|—y_3

ol Y —y =1 ] 3 =3
33X -y B X y Y X+4 y-6
2 6 4 3 2

Na AUoETe Ta cuoThuaTaA:
Q){4x—3(2x+3y)=20—x+y {x(y+4)=y(x—6)—15+3x
2(x—2y) + 5(x—2) =3y + 4 X=X+ 2y)=Xx+Yy)2-yy+1)

Na AUoETe Ta cuoThuaTa:
{ 1,30 - 0,88 = 2,1

7020 =15 {2,5x + 32y =-18
0,9a + 0,48 = 0,5

1,6x— 2,4y = 5,6

3w + 1,4p = -1
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8 8 8 8 8

138

Na AUoete Ta cuoTruaTa:

1 3_0 1+2_l 2 1 1

Q! x ¥V ) a B 6 ) v ¢ 3
3 4 5 -6 9

X+y=3 EJFFZK e 6:1

Na Bpeite T0 KOO onueio Twv eubelwy €, : 2x + 5y = 10 kat e, : x—y = 1.

Ol eubeleq: YA/
A

g :2x—3y = -14 Qﬁ/
X +y=-2 i x
A

€. 3x—y =14 J
. . . . , &
TEUvVovTAl EEw arod To xapti oxediaong. o
Mnopeite va BPe(Te TIQ OUVIETAYUEVEG aN_ 0 >
2 g ) +
TWV KOOV onue{wy Toug; X}\\\ /
§3

Av3+3+3+...+3+5+5+5+ ... +5=410 kal 10 TA1|60C TWV POCHETEWV
TOU TIpwToU pEAoUC eival 100, va Bpelte mMOoEC POPES XOPNOLUOTOMBNKE 0 APIBUOS
3 Kal mooec PoPEG 0 apIBUOS 5.

ax + By =7

Exel wg AUon x = 1 Kaly = 2, va Bpelte TIG TIUES
20x — By = 8

Av 10 oUoTnua {
Twv aplbuwy a, B.

H eubeila pe eglowon ax + y = B di€pxetal and ta onuela A(1, 2) kat B(=3, -2).
Na Bpelte TIQ TIMEG TWV Q, B.

Na Bpeite Toug aplBuoug A, y, wote n eElowon x2 + (A — w)x + g — 2N = 0 va €xel
p(Ceg TOoug aplBuoug -1 kat 3.

2T0 MAVW UEPOG €VOG TOIXOU WINKOUG S
180 cm €xouv TonoBeTnBel Mpdoiva kat 3 A
YOAdZla dlakoounTikd toupBAa oe duo T : g "-1
oelpeQ. Na UTtoAOY(OETE TO UrKOG KABE '
npdolvou Kat yaAadiou TouBAoU.

>uokeudoaue 2,5 Tévoug ehaldhadou oe
800 doxela Twv 2 kat 5 kihwv. Na Bpelte
nooa doxela xpnoluoToroaue anod Kade
e{doq.




3.3 A\yeBpikn eniluon ypauuikoU CUCTNATOG

O uéoog 0pog Tne BabuoAoyiag evog padntm ot duolkry kal T Xnuela katd to
npwto Tplunvo Ntav 16. 210 deutepo TP(UNVO 0 BaBuog ™G PUOIKNG HElWwBNKe
KATd 2 povadeg, o Babuog g Xnuelag auénbnke katd 4 povAadeg Ue amoTeEAeoua
ol duo Babuol va yivouv (ool. Moloug Babuoug eixe o pabnmg oe kabgva amod Ta
OUo padbruara Katd To TPWTO TEIUNVO;

Ta kévrpa OUO KUKAWV TIOU ePATTTOVTAL ECWTEPIKA améxouv 12 cm. Av ol KUKAOL
LETATOTIIOTOUV £TOL (OTE VA ePATITOVTAL EEWTEPIKA, TOTE TA KEVIPA TOUG ATIEXOUV
58 cm. Na Bpeite TIc akTiveg Twv dU0 KUKAWV.

Av ol HaBbnTEQ evog TUNUATOG kabioouv avd evag oe kabe Bpavio, Tote Ba uelvouv
opblol 8 pabnteg, evw av kabioouv avd duo Ba peivouv kevd 4 Bpavia. Na Bpelte
noool eival ol pabnteg kat éoa ta pavia.

Mia motonolia napackeuace 400 Aitpa oulo meplekTikOTNTAg 38% vol, avauel-
yvUovtag dUo TIOIOTNTES e TEPLEKTIKOTNTES 32% Vol kal 48% vol avtioTolxa. MNooa
ATpa amé kdbe ToldTNTA XENOIUOTIOMOE;

‘Eva autokivnto PETA TV evepyoromon / AR \\\ Ny

TWV PPEVWV TOU OUVEXI(E va KIVETAl UE i -

TaxutnTa u : U, — at, Iér[ou to xp,)o'voq ) \}\/)/fl/}//}//\f)
TOU HPECOAABNOE aAmMO TN OTlyun Tou e T
ppevapiouparog. Av 2 sec UeTd TO Qpe-

vApLloUa TO auToKivNnTo eixe Taxutmta 12m/sec kat 2sec apyotepa eixe taxutnta
4 m/sec, va Bpelte Vv apxikr TaxUtta u, kal v emippdduvon a. e mooo XpOvo
amno Tn oTlyur) Tou gppevapiopatog Ba oTauatnoel To auTokivnTo;

A6 éva otabuo dodiwv nepacav 945 autoki-
VNTA KAl JOTOOIKAETES Kal elotpdxtnkav 1810 €.
Av 0 00nyog kKABe AUTOKIVATOU TANPWOE 2 € Kal
0 odnyocg kdBe POTOOIKAETAC TANpwoe 1,2 €,
va Bpeite moéoa \rav Ta autokivnta Kal mooeg ol
LOTOOLKAETEC.

>’ éva TNAEOTTTIKO TtalXVvidl oe kdBe Taiktn untoBdAAovTal 10 epwToelg Kal yia KABe
OwOoTr anavinon mpootiBevral Babuol, evw yia kKABe AavBaougvn andvinon agai-
pouvtal BaBuol. Evag maiktng €dwoe 7 OWOTEG ATAVINOEIS KAl OUYKEVIPWOE
64 Babuoug, evw €vag AANOG €dwaoe 4 OWOTEC ATIAVINOEIS KAl OUYKEVTPWOE 28
Babuoug. MNMoéooug Babuoug naipvel évag maiking yia kdbe cwaotr arndvinon Kal
noool Babuol Tou apaipouvtal yia kdbe Aavbaouevn andavinon;
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h-é‘ TENIKEZ AXKHZEIZ 3ou KEOAAAIOY

, OToU Kk MPayuatikog aptBuog.

X+y=1

Na emAdoete ypaglkd To ouoTtnua {
X+y=Kk

AvoleubBelege, i N+ WX +y =7Kale,: x + (N + 3u)y = 1 1€uvovral oTo onueio
A(2, 1), va urttoAoY(oETE TIG TIMEC TWV A Kal M.

Av Ta cuctuata  (Z,): { K=l = , Kar  (2,) : { 2L Ay = [
2X+y =9 3Xx-By =a

€xouv Tnv (dla Auon, va Bpeite Toug aplbuoug a, B.

Na urtoAoy(oeTe TIQ TIMEG TWV X, Yy OTAV:

a X +y-22+2x-3y+1)2=0 B) 2x2 + y>—2xy + 4x + 4 =0

Na AUoETe Ta cuCTUATA:
(2x = By + 4)(x + y)=0 (8x — 4y)(x + 2y) = 8 X2+ y2 = 2xy
a BY{ % )

2+y=—2 Y X+y=7

2X+y=4
Na Bpeite dUo aplBuoug, nou €xouv dBpotopa 100 kal av dlaPECOUNE TO UEYAAU-
TEPO UE TO UIKPOTEPO, TOTE Ba mpokUWYel TINAIKO 4 kat uttdAotro 15,

Av n eglowon (2N — K - 3)x = k= A + 1 elvat adplot, va Bpeite Toug apiBpoug K, A.

Ta kévrpa dUO KUKAWV TIoU eparttovtal eEwTteptkd anexouv 18 cm. Av Ta eupadd
TwV OUO KUKAWV dlapEpouV Katd 721 cm?, va Bpeite TIg akTiveg Twv dU0 KUKAWV.

Na Bpelte TIC NAIkieg dU0 adeApwyv, av orjuepa dlapePouV Katd 5 xpovia, eva YETA
ané 11 xpdvia ot nAikieg Toug Ba €xouv Adyo %
>’ éva tag(dL pe mAolo, To elomplo g A’ B€ong kootiCel 18 € kal g B’ 6€ong
KootiCel 6 € Ayotepa. Av 0' €va tagidt kommkav 350 elorpla OUvoAIKnG a&lag
4500 €, va Bpelte nooa elompla KOMMKav anod kabe katnyopia.

Na Bpeite €va dwpnelo aplbud, mou 1o dbpolopa Twv Yneiwv tou eival (oo ue 10
Kat av evaA\d&oupe ta Ynoia tou, TéTE Ba MpokUYPEel aplBpog katd 18 uKpdTePOQ.

Av dlaipéooupe gva dPnelo aptBud ue 1o dbpoloua Twv Ynoeplwv Tou, Bpiokouue
nmnAiko 6 kat umtéAoimo 3. Av evaAAd&oupe Ta Ynepia Tou Kalr Tov aplBud mou
MPOKUTITEL TOV dlalp€ooupe Pe To dBpolopua Twv Ynolwv Tou, Bpiokouue mMnAlko 4
Kat uttéAourto 9. Molog eival 0 apxikdg dAYNPLog aplBudg;
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Av eAATTWOOULE TO PNKOG evog opBoywviou Katd 2 m kal auEnoouue To MAJTOCQ
Tou Katd 5 m, To euPBaddv tou au&dvetal katd 94 m?. Av Ouwg, au&noouue To
UNKOG Tou Katd 4 m Kal eAATTWOOUUE TO TIAATOG Tou Katd 6 m, To euBaddv Tou
ehattwveral katd 104 m?. Moleg elval ol dlaotdoelg Tou opBoywviou;

Ot moAelg A kat B améxouv 55 km. ‘Eva
autokivnto &ekivd amd tnv 1oAn A kal
ue peon Taxumrta 80 km/h Kiveltal mpog
mv TOAn B. Aekamévie Aemtd petd A
MV ekkivnor tou éva AAAo autokivnto
Eeklvd amoé tTnv noAn B kal pe peon taxummrta 60 km/h kiveltal mpog v 1oAn A,
Mdoo xpdvo KivhBnke KABE QUTOKIVNTO UEXOL TN CUVAVINOT) TOUG;

80 km/h 60 km/h
—> 4—

55 km —————— B

AUo autokivnTa Kivouvtal pe otabepeg TaxUtnTeg Kal arexouv peta&y toug 45 km.
Av Kivouvtal mpog Tnv dla kateubuvon Ba cuvavinBouv PeTd amnd 3 wpeg, evid av
Kivouvtal og avtiBetn kateuBbuvon, Ba cuvavinBouv oe 20 Aerttd. Me Tola Taxutnta
Kiveltal ke auTtokivnTo;

m ‘Eva 1pévo Kiveltal pe otabepry Taxutnra.
O xpdvog, mou pecoAaBel amd Tn oTyun
mou Ba eloéNBel oe pla orjpayya PrKoug
180 m uEXPL TN OTLYUr TIOU Kal To TeAeuTaio
Tou Bayovt Ba e€&€NBel am’ autr, eival
12 sec. 2e pia dOeUTepn oONpPaAyya UNKoug
930 m o avrioTtolog xpdvog Tou uecoAafel
elval 42 sec. Na Bpelte Vv Taxytnta kat 1o
UNKOG TOU TPEVOU.

Ot avtiotdoelg Ry, R,, av ouvdeBouv mapdAnAa, €xouv oAIkr) avtiotaon 2,4 Q.
Av n avtiotaon R, ouvdebel mapdAMnAa pe avtiotaon 12 Q, téte N OAIKY] TOUQ
avtiotaon eivat R;. Na Bpefte T1¢ TIUESG Twv avtiotdoewv Ry, R,.

EMANAAHWH — ANAKEQAAAIQIH 3ou KEQAAAIOY B%
|

e [pappkny eElowon pe dUo ayvioToug X, y ovoudletal kabe e&lowon g Hoperg ax + By =,
mx.3x +2y=7.

e AUon Tng Ypauuikng e&fowong ax + By = y ovoudletal kdBe dlatetayuévo Celyog apilBuwy (X, )
TIOU TNV enaAnBeUel.
M.x. To datetaypévo Ceuyogq (1, 2) elvat Adon g egiowong 3x + 2y = 7, apou 3 - 7 +2 - 2 = 7.

® Hypauukn eglowon ax + By = y naplotdvel eubeia g, ava # 0 1 B # 0.
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Av a#0 kal BF0, 1éte N
YPOAUUIKY eElowan ax+BRy=y
naplotdvel eubela Tou TEUvel
KalL Toug duo dEoveg.

YA

e y=2

o
—
N
Xy

Av a=0, Té1e N YpauuKn eElowon
elval TNG HopPNG y=K Kal Tapl-
otdvel eubela MapdAnAn otov
dEova x'x 1 TOV dEova X'X.

yA

o
—
()
w
xy

Av B=0, TOTE 1) YPAUUIKY] EEOWON
efval TNQ HoPYPNG X=K Kal Ttapl-
otdvel eubela mapdMnAn otov
dEova y'y nTov dkova vy'y.

M.x. av to onuelo M(3, 4) avriket oty eubela ¢ :ax — y = 0, 16te loXVel 3 -0 — 4 = 0.

e Av éva onuelo avrikel oe uia eubeia, TéTe Ol CUVTETAYMEVES ToU emaAnBelouy Ty eElowon g eubelag.

e Av ol ouvtetayuéveg evog onuelou enainBedouy Ty e&fowon uiag eubeiag, TéTe TO onuelo avrikel otnv

euBela au). M.x. To onueio M(0, —2) avrikel oty euBela e : 4x — 5y = 70, apou 4 -0 -5 -(-2) = 70.

2. [PAMMIKO ZYETHMA ME AY0 ATNQZTOYS

X + By =V,
WX + By = Vs

(a{

{&+y:4
x-3y=5

® H yevikh pop®r evog YPAUUIKOU ouaThUaTog dUo eElooewy (e dUo ayvidoToug X, Y elvat:

Kal TIq dUo eklowaoelg Tou. I1.x. To dlatetayuevo Ceuyog (2, —1) elval AUon Tou cuoTriuaTog

{3X+2y=4

x-3y=5 » 00

a) Mpagikd

{&2+2+4)=4
2-3(-1)=5

e ‘Eva ypauuikéd ouomua pe dUo ayvwaotoug X, y AUveTal e Toug eEng TpoToud:

2710 {d10 olotnua a&dvwv MAPIoTAVOUE TIG €EI0WOEIG TOU CUOTAKATOC e dUo eubeieq &, €,.

A
8V

< ©
Aot )
+’i

N\

Y
N\

5 P

2
ke®
L

o A3,2)

Y %

0 3

4\ 5\

Av ol &, &, TéllvovTal 0’ éva onuelo,

T6Te TO OUOTNUA €Xel LOVadIK AUom

T0 (eUyOQ TWV CUVIETAYUEVWY TOU
onuelou Toung Toug. M.x.

X+y=25
2Xx+y =18
povadikn Auon (%, y) = (3, 2).

B) AhyeBpika

T0 oUoTnua { €xel

vy~

oM 4

A

e AUon Tou ypaupikoU ouotriuatog (2) eival kde dlatetayuévo Celyog aplBuwy (X, y) Tou emaAnBedel

Xy

Av ol &, €, elval TTapdAnNAeg

TdTE Oev €X0UV Kaveva Koo
onuelo, ondte 1o oUotua dev

€xel AUon. ZTnv Teplmrwon autr
Aépe 6Tt To oUotua efval aduvaro.

Av ol g, &, TQuTICovTaL, TOTE EX0UV
OAa Toug Ta onuela kowvd, ondte

10 oUomua €xel dmelpeg AUoELS.

2TV Teplmrwon autr Aéue ott To
ovomua efval adploTo.

Xpnotuoroloupe T PéBodo NG AVIIKATACTAONS 1) TwV AVTIOSTWY OUVTEAEDTWOV TIPOKEIUEVOU Va
araAeipoupe Tov évav amnd Toug dUo ayVWOTOUG TOU CUCTAHATOC KAl VA KATAAREOUUE OE JIa
eE{owon 1ou Babuou ue évav Ayvwaorto.
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