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ENAEIKTIKEX AYXEIX

B’ TYMNAXIOY

1. No vroAoyicete TNV YN TNG TUPACTUCTG:
A=47.25"+2008:4+(3* -5%)-249-10*

Avon
A=4%.25"+2008:4+(3'-5%)-249-10" :(4-25)2 +502+(27-25)-249-10*
=100" +502 +2-249-10000 = 10000 + 502 + 498 —10000 = 1000

2. 210 dumhavo oynpe m evbeia Ay eivon mapdAinin mpog v mhevpd Bl tov tprymvovn

ABI ko 610tOp0G TG Yoviag TAx.
Atvetan axoun 6t

BAT=62" ka1t AB = AA.

() Na Bpeite 115 yovieg B xat I tov TpL-
yovov ABT.

(P) No eEnynoete ywati n BA givau 610t6-

HOG NG Yoviog ABT .

Zymuo 1

Avon
(a) Eretdnq n Ay eilvai d1yotoH0g TS Yoviag T'Ax 0o sivon TAA = AAx. Ouwg sivan
TAA+AAx =180° —BAT =180° — 62° = 118", ondte kabepia and Tic yovieg TAA kot AAx
sivor 59°.
Emeon etvar Ay || BT éyovpe T1g 160TNTEG YOVIOV
B=AAx=59" kau T =TAA=59°.
(P) Emeon eivar AB = AA. érnetan 011 0 Tpiywvo ABA givan 1c0okeAEg e

ABA = AAB. (1)
Aoy g mapaiiniiag tov evbeiwv BI' ko Ay €goupe 01U

AAB = ABT (evtdc evorAGE yovies) ()
Amo 11 (1) ko (2) Emetan Ot

ABA = ABT,

omote 1 BA etvan dyyotopog g yoviog ABT.
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3. Av vy to Beticd aképaro apliuo o woydet: 5 <—< e va Bpebel n tipn g tapdota
a
ong
A=a+5@+a)+3(a—-4)+1919 .

Avon
‘Eyxovpe:
21 42 21 42 42 42
— K —<— o —<—<—8<a<li,
5 a 4 10 o
omote B sivan @ =9, apod a BeTikog aképotog. Apa etvat:

A=9+5(4+9)+3(9-4)+1919=9+5-13+3-5+1919=2008.

4. 'Eva I'vpvacto coppetéyetl otny mopéioaon yio v enételo pog EOvikng Eoptig pe to
60% tov apBpov TV ayopuov Kot to 80% tov aplBlol Twv Kopltoumy tov. Ta ayopla
OV GUUUETEYOVV, oV Tapataybodv 6e TpLadeg, TOTE OEV MEPIOGEVEL KAVELS, EVM, OV TOPU-
tayBolv e mevtadec 1M emtdOeS, TOTE Kot OTIS OVO TEPUTTOGELS TEPIGGEVOVY OO TPELC
Olo ta ayopia tov MNvpvaciov eivan meprocdtepa amd 100 ko Aryotepa and 200. Av 10
80% twv Koprtowwv givor aplfpog Sumhdcilog ard tov aplfpd mov avtistoryei 6to 60% Tov
ap1Buod TV ayopudv, va Bpeite 10 GUVOAIKO aplOUd TV KOPITGLOV KOl 0yOpudY TOL
[Mpvaciov.

Avon
Av givar A, 0 aplBpog TV ayopuhv IOV GUUUETEXOVV GTNV TOPELAGT), TOTE 0 A, slvan
TOAAUTAGG10 TOV 3 Ko EMITAEOV £XOVE

{A] =7moA.5 + 3} N {Al —3 =705 }
A, =70d.7 +3 A -3=m0l7 |’
ondte 0 apBpog A, —3 eivol koo ToALOTAAS10 TV aptBpmy 5 kol 7. Tote 0 apbpog
A, =3 Ba eivor rorhanidoro tov EKII(5,7)=35, oniadn 0o sivar £vag amd tov aptfpoid
35,70, 105, 140,...,
Enopévog o apibpog A, Ba sivar kmoog amd toug ap1Bpoig
38,73, 108, 143,....

Av A givar o aplBuog twv ayopiov tov N'vpvasciov, tote amo tnv vmdbeon eivon

100<A<200:>6—0-100<Q-A<ﬂ-100: 60 <A, <120,
100 100

100
omoOTE Ol AMOdEKTEG TIWES Yo Tov apBud A, eivor o1 73 kon 108. Enedn o apdpog A, sivon

Ko moAlamAdoto tov 3, émeton 0t A, =108, omdte 0 apBndg Twv ayopltwv tov MNpvaciov

glvat:
A= 108-@ =180.
60
Amo v vobeon £YouLE OTL TA KOPITGLOL TOV GUUUETELYAV GTNV TOPEANCT) NTOV
2:-108 =216, ondte 0 apBuog K twv koprreunv tov Npvaciov givon:
K= 216-@ =270.
80

Apo cvvorikd to INopvdaoio £xet 180+270=450 pabntéc ko pabntpiec.



I'' TYMNAXIOY
1. Aivovtol o1 mopacTaGELS:
[—2]4‘24—34+x 2 272
2 0 B=|:(_2) +(_1) :| +£
I:l_(_])zous:l 5 2

Av glvar A =B, va mpocdlopicete v T ToV X.

A=

Adon
Eneidn l—(—l)2m=l—(—l)=2¢0 gyovpe [l—(—l)mg}g:l,onéte:
4
B
A= —2' -3 4x=x
[1_( 1)2005] 2
Eniong £yovpe
22 (=) :
poLCHEVT x () x g
5 2 5 2 2
Emopévac €yovpe

A=B<:>x=5+§<:>2x=10+x<:>x:10.

2. Toonueio A(—A+2,44—1)), 6mov 4 Betikdg axépatog, PPIGKETOL GTO TPMTO TETOPTNHO-
p1o evOg cvatnpotog ophoyoviov afdvov Oxy . Na Bpeboidv:
(o) 0 BeTkOG aKEPULOG 4,
(P) o unkog tov evbuypdppov Tunpatog OA,
(y) to guPaddv tov tetpanievpov OBAL, 6mov B, I givar ta iyvn tov kabétov amd to
onpeio A mpog toug Betikotg nuuacoveg Ox kar Oy, avticTtotyo.

Avon
() Zopgova pe tig vrobécelg Tpénet va cuvaAnBebovy oL avVIGOTNTEG:

—A+2>0 ko 41—1>0<:>)L<21<m)b>i,

and T1g omoieg, apov 0 A eivon BeTikdg aképatog, Emetan 6Tt A =1.
(B) T A=1 eivar A(1,3), omote

O0A=+I’+3* =10

E(OABI')=1-3=3

)

3. X10 mopokdrm oynua oivovtar opboyovio ABI'A ne mhevpég AB =, AA =2a Kol téo-
oepa NUKVKALY EEmTEPLKA TOV opbHoywviov. O eEmteptkdc KOKAOG £xEL KEVIPO TO oNpEl0
topng O twv daywviov tov opboywviov. Noa vroioyiotel cuvaptioel tov @ 10 euPadov
TOL YPUULOGKLOGULEVOL Ympiov.

Avon
AT 10 oYNIO SLOTIGTMOVOVRE OTL



, \ . , 3« , , , .« .
O peydioc kOKAOC Exet axtiva ER TOL LKPA MUKOKALL £X00V oKTiva 5 KOUL T LEYOAC

NUIKOKALY £XOVV OKTIVO & .
To eufadov Tov YPOUUOCKIOGHUEVOD Y®PIov TPOKLATEL oo TO eUPaddV TOV peyalov Ko-

KAOV E[MJ =97ra'
2 4

’ , ’ ’ 2
, AV aapécovpe To epfaddv tov opboymviov ABI'A mov eivan2a”,

2
T epPadd Tmv 60 pKpdV NkukAioy 2 - %7{%) = m;: Kot o epPadd Tav d0o peyarmv

MNHKVKALDV

Zymua 2

2 éﬂag = za’ . Apa 10 {nrovpevo spuBadov sivat:

2

ra®  wa dra’ —8a’

E= . —ra’ -2a’ = =(7-2)a’.
452" . S ] , ,
4. Av oydet —— =900, 6mov v Oetikdg aképatog, va Ppebei n Ty g Tapdotoong
A=2003-(=1)" = (=" +4-(=1)"**.
Avon
‘Eyxovpe
45" 2% 45" .4 45.4Y oy s

56-‘, =900 < 56V @( 56 J =900 < 30" =2°-3°.5°

&30" =(2-3-5) ©30" =30 = 30" =1,
amd v onoio TPoKVTEL OTL vV —2 =0 < v =2, 0o vy kabe dAAn Ty Tov v—2 1 Tt-
uy e Svvaung 30" dev pmopel vo givar 1.
Apo Exovpe:
A=2003-(—1)* = (=1)*" +4(-1)** =2003-1—(—1)+4-1=2003+1+4 = 2008..



A" AYKEIOY

| , . 1 , . . ,
1. Avorto 3 evog apBpot x mpocHécouyle to 7 10V apBpol avTod TpokdTTEL OUPOUOGS Lt

KpOtEPOG Katd 1255 tov apBuov x. Na Bpebet o apBuog x.

Aveon
El’)u(p(nva pa v vobeon Ba Exovpe v elowon
_1255-
X ssmr et T 10550 2 s 1255 28 _ 2008,
8 4 8 4 8
2. No mpocdopiceTe TOVG AKEPALOVS X, V KOL z TOV £ivol TETOLOL MOTE:
0<x<y<z,
Xyz+xy+yz+zx+x+y+z=44.
Avon
H tehevtaia eicmon ypaoeetat:
Xyz+xy+yz+zx+x+y+z=44
S xyz+xy+yvz+zx+x+y+z+1=45
Sx(z+D+x(z+D)+y(z+D)+(z+1)=45
S (p+x+y+1)(z+1)=45
< (x+1)(y+1)(z+1)=45. (1)
Emedn ot x, y,z elvae un apvntikot aképotot kot x < y < z, Ereton OTL:
I<x+1<y+1<z+1. (2)

Ao g (1) ko (2) kot agod 45=1-3-3-5 TpokHATOVY Ol TEPITTMOGELS
(x+1L,y+Lz+1)= (1 3, 15)11(1 5, 9) (3 3, 5) 1 (1 1, 45)

& (x,0,2)=(0,2,14) 1 (0, 4,8) 1 (2, 2, 4) 1 (0,0,44).

3. Na Bpeboiv o1 yovies TV IGOGKEADY TPIYDOV®V TOV £X0VV T TOPUKAT® 18010TNT:
“omapyer e0OOYPOLLO TUNUG TOD GUVOEEL LUIO. KOPOPY UE THV ATEVAVTL TAEVPE WOTE VO,
ONUIOVPYOVVIOL HETO OTO IGOTKEAES TPIYWVO, GV 100GKEAN Tpiywva.”.
(No e€ethioete OAeG TIG OVVATEG TEPIMTMCELS)

Avon

"Eoto wookeréc tpiyovo ABIT (AB = ATlN).

1" ngpintoon.

Ocmpodpe onpeio A o mievpd BT dote ta tplyova AAB kot AAT va givor ioooke-
M. Awkpivovpe TS Unonsptm:o'mag

e Aveivor BAA=B kot TAA =TAA tote oyVOLVV 01 1I6OTNTEG TOV YOVIOV (o). 3) :
AI B=I'=% «a A A =2x, (0g eEntepikn] yovia tov tpry@vov ABA, ondte

amo TN GYEoM A+B+T =180 KataAnyovpe oty e€icwon:
5x=180" < x=36".
2T MEPIMTMOT 0T Eivat A =108 kon B=T"=36".



e YmVv nepintwon mov eivar maA 1oookein ta Tpiyova AAB ko AADT pe {oeg yovieg

BAA =BAA «on TAA =T, t61¢ TPOKLTTOLV 01 1d1eC YwVies Yo To Tpiywvo ABT.

Xmv nepintmon mov eivan wdhv 1cockeAn Ta Tpiyova AAB koar ATA e ioeg yovieg

BAA = BAA kot TAA =TAA , 16t mpokidnTovy ot yovisg A =90° kar B=1 =45, ondte
10 tpiyovo ABI givar opBoyovio woookerés. Tpdypatt, and 115 106tNTES B=BAA kot

[ =AAT énetandte B+ =A=180°-A=A= A=90°, omdte O givar B=T"=45°,

A

45°,
A r

Zymua 3o

2" ngpinToon.
®cwpovpe onueio A o mAevpd AT dote TO TPI-

yova AAB kot ATA va eivol 1cookeA] Kot dtakpivovple
TG VITOMEPIMTMOGELS:

e Av ABA=A kou BAT =T, t61¢ (oy. 4) 1oyvovy
0L LGOTNTES TV YOVIOV:
A=B, =B, =%
kou A, =1 =2%,
oo 1 yovia A] etvan ewtepikn oto piyovo AAB,
omotE

i+B,=B=I=2x=8B, =x

Amo ™ oyéon A+B+I=180° KOTOANYOUUE OTNV &- B
Elowon:

5x=180° < x=36".
X mepintwon avtn elvor:
A=36" kau B=T=72°.

Zynpa 4

e Av ABA=A=x xnt BAT:FBA=y,T(')T£
Ba &yovpe y =2x kot 3x+2y =7 .om01e
rapBavovpe telkd Tig yovieg
Ly 1
7 7




4. Av ot mpoypotikol apBpol x, y Kol z IKAVOTOO0V TIG 1I6OTNTES
2 2 2 2 2 2
X —y=z,y —z=x",z —x=y",
vo. amodeiEete OTL:
(w) X’ +y’ +2°=3xz.
(P) 'Evog tovAdyiotov amd Toug X, y, z 1wovtal pe 0.

Aveon
(@) Me mpocheom Katd PEAN TV TPLOV O£00UEVOV 1G0TNTMOV AUUPAVOLLLE:
Ny 4 —(x+y+z)=x+)y 42 =
x+y+z=0, (1)
oo TNV OMoi0 TPOKVATEL AUEGH TO EpAOTNHA (), 0oV TOTE £lval z = —(x+ y) Kol
e T +[—(x+y):|3

Yoy =3xy(x+y)
=-3xy(-z) =3xyz

=x+y —x

2

(B) Ao v 166TNTAL X + Y+ 2z = 0 TPOKVATEL OTL z = —X — V', OMOTE 1] 16OTNTOL X° — Y =2

yivetat
¥ —y=(x+y) ©&-y=2x+)
Sy (y+2x+1)=0= y=01 y=-2x-1.
e T y=0 AopPdavovpe x+z=0< z=—x, ondte 1 debTEPT KO 1] TPITN TOV OESOUE-
VOV GYECEMV YivovTaL:
x=x"<x=0Mx=1,

OmOTE £YOVLE TIG TPUAOES

(x,y,z) = (0,0,0) n (1,0,—1).
e [w y=-2x-1 and v (1) apPdvovpe
z=—x—y=x+1,
OMOTE JE AVTIKATAGTAOT) TOV V,Z GTIG OPYIKES oxEoelg TpokumTel 1) e§lowon
x(x+1)=0=x=0q x=—1.
‘Etol AapBdvovupe kot T1g Tpradeg
(x,y,z) = (0,—1,1) n (—1,1,0).
Amd Vv g0peon OAoV TV Suvatdv TpLidav Tpoékuye 0Tt og Kabe tepinTmon évag Tov-
Adyrotov omo Toug X, v,z 1oovTol pe 0.

2% tpomog Y to (B)
Ot dedopéveg 1odmtee x —y=2z", ¥y —z=x",2 —x=) L€ MOAMATAMIGLOONO el 37,

z* kon x*, avtictouyo, yivovtot
3

(xz _Zz)yz :y3, (yz —xl)zz =Z3,(22 _yz)xz =,
amd TG omoieg pe mpooheon katd pEAN AapPavoupe:
¥ +y 4z =0.
Adyo tov (o) AapPavooue xyz =0, ONANON EVOG TOLAAYIGTOV OO TOVS X, v,z 1600TAL
Le 0.



B” AYKEIOY

1. Aekanévte Beticol arxépatot appoli, Le ynoio neplocodtepa amd 2, £40VV T0 TEAEVTOIO Ot
Yoo tpe toug tov appo 15. No arodeiéete 0tL to dbpotopa toug givar ToAlanAdclo
O 25,

Adon
KdbOe Oetikog axépatog mov tedewmvel og 15 elvar g popenic: 100x+ 15, 6mov x un ap-
VNTIKOS OKEPOLOG.
Apa 1o dBpotopa Tov dekamévie Betikmv axkepainy Ou sivat:
S=(100x;,+15)+(100x, +15)+---+(100x;5; +15)= 100(x, + x, +---+x5)+15:-15=
=254(x + X, +++++ %) +25:9 =25 [4(x; + x, ++ -+ x,5)+9)],

dnAadn eivon moAAamAdGLO TOL 25.

Hapatipnon
H “xevipwn| 10éa” g doknong sivar ot o_@amcc')g OKEPOLOG TTOV TO TEAELTAIO dym@Lo

TUe ToL elvon “aff 7, Exeltn poper 100x + af .
Me o6po10 TpOTO KOTUAYOVUE GTO GUUTEPOCHE OTL: 0 OETIKOG aKEPOLOS TOV TO TEAELTAIO
TPWYT QLo TUa ToV gival “afy 7, &xeltn popon 1000x + afy .

3. Aiveton tpaméio ABT'A pe AA || BTN ko =A=90". DOépovpe to vywog AE kot and 1o E
Kk&Oetn mpog v daydvio BA mov v tépvel oto onpeio Z. Na tposdopicete 10 HETPO NG
yoviog AZT .

Aven (1°° Tpémog)

Emewdn elvae AEM=I"=A=90"10 tetpanievpo AET'A eivar opbBoydvio, omdte ot dayd-
V101 TOV £lvat i6eg Ko diyotopovvral, oniadn to onueio K givar pécov tov AT kot EA ko
Al =EA. (1)

A A

Zyfipa 6

Emedn etvan EZ L BA 10 tpiyovo EZA givon opBoydvio ko np ZK givor 1) S16piecog ovton

Tpog TNV vroteivovoa. Apa givor

_EA
5

7K (2)



Amd i (1) kot (2) énetan 011 ZK = % , ONAadn N ddpesog tov tprydvov AZIT mpog v

mievpd AT 1oovTon pe o oo g mhevpag Al Enopévog sivat AZT =90".

2% Tpoémog
To tetpanievpo AATE eivor opBoydvio mopaAinioypapo, ondte Oo eivan eyyeypoppé-
VO GE KUKAO L€ KEVTPO TO onueio Topung Tov dtayoviov tov O.

Epocov EZA =EAA =90°, 10 tetpdmievpo EZAA eivor eyyplyiplo kol Kot GUVETELD
toonueia A,ATLE,Z eivon opokukiikd. Apa AZT =90° (61011 Baiver ot duapetpo AT ).

3. Bpeite 11¢ Tp1édeg Betikov axépainv (x, y,z) HE X = V2 z MOV IKOVOTOL0UV TIG 5160-
CELG:
xz(y—z)+y2(z—x)+zz(x—y)=2,
x+y+z=300.
Avon
‘Exovue
xz(y—z)+y2(z—x)+zl(x—y)=2<:>xzy—x22+yzz—y2x+zzx_zzy=2
<:>(xzy—yzx)—(xzz—yzz)+(zzx—zzy):2
Sxy(x—y)-z(x-py)(x+y)+2°(x-y)=2
o (x=y)[w-z(x+y)+2’ |=26 (x-y)(xy-2x-2p+2") =2

@(x—y)(y—z)(x—z) =2.
Amo v televtaio eElocmon TPOKVRTEL OTL Ol OKEPALOL X — y, Yy —z,X—z &lvol otdpopot

and 1o 0. EmmAgov, and v vaobeon x = y = z émeton 011

x—=yz0 xm x—2z2 y=z >0
KOl oo

(x-y)+(y-z)=x-z,

EMETOL OTL OL DVVUTES TLLES Y0t TG OLOLPOPES X — ¥, Vv —z, X — 2 glval:

x—y=Ly-z=1x-z=2.



Eme1on 1 tpit e€lomon npokdmtet pe mpocheon Katd PEAN TG Tp®TNG Kol NG devte-
pNG, Kabe ADoM TOV GLGTIIOTOS THG TPOTNG Kot devTEPNG e€lomong elval Kot Ao TS Tpitng
elomwong, omdTe amd 10 TPONYOVUEVO GUGTNLUE ACUPAVOLLLE:

x—y=lLy-z=lex=y+l,z=y-1,
omov y Betikdg axépaiog. 'Etol £xovv mpokdyel ol TpLddeg BeTIKMV aképaimv
(x.y.z)=(k+1Lk,k—1), 6mov k Betikdg aképotog.

And v elowon x+ v+ z =300 Aappdvovpe:
(k+1)+k+(k—1)=300 < 3k =300 < k=100,
omote 1 {nrodpevn tpLada stvat Lovov 1
(x,y,2)= (101, 100, 99).

4. Atveton eofoypappo tppe AB . Qempovpe toyov onpeio M ektog tov AB kot t€tot0
wote N Kabet ond to M mpog v eubeion AB va TV TEUVEL GE £0MTEPIKO GNLLELD TOV
gvBOypappov Tunqpatog AB. @épouvpe svbiuypappa tunpate Al kor BA tétowr oote

Al L AM kot AT =AM , BALMB ka1 BA=MB,
Kot emmAéov ta onpeia I', M kot A va Bpiokovtar 610 610 nperinedo wg mpog v
gubela AB. No amodeiEete 011 10 pécov K tov gubuypappov tuiqpatog I'A givar otabe-
po onuelo, SnAadn sivar aveEaptnto amd T BEon Tov onpeiov M.

Avdon

Amé ta onueia I', M kot A pépovpe kabétovg I'E, MH kot AZ pog v gubsio AB. Tote
ot o&eleg yovieg MAH xat AE £xovv mAevpég kKabeteg, ondte eivan ioec. ' Tov 1d10 AdY0
glvan ioeg Kat o1 yovieg MBH kot BAZ .’Etot omd mv vrobeon Al = AM mpokOnTel OTL oL

opboyavia tpiyova AHM , TEA eivat ioa, onote Ba Eyovpe:
T'E=AH (1)
EA=MH. )

A

Lyfpo 8

Opoimg and v vrobeon BA =MB koir BA L MB mpokinrtet 611 ta opfoyovia tpiyova
MHB, BZA givat ioa, omdte Oa £yovpe:
AZ =HB (3)
BZ=MH. (4)



‘Eotm 6T 1 kaBetn ano 1o péoov K g I'A tépver v gubeio AB oto onueio O. Tote n
KO Ba eivan n dudpecog tov tpaneliov I'EZA, ondte O woyvet:

OK = # _ (5)
Adyo tov (1) ko (3) n oxéon (5) yivetm
OK:]"E+AZ=AH+HB=AB‘ 6)

2 2 g
Emundéov, to péoov O g EZ elvar kot pésov mg AB, agod and 1ig oxéoelg (2) kat (4)
npoxvntel 0Tt EA = BZ, ondte Ba &yovps
OA=0E-AE=0Z-BZ=0B. (7)
Enopévog to onpeio K Bpioketon ndve otn pecokdadetn tov evfiypappov tupatog AB
oe amootaot] and 1o pécov O ion mpog 1o pied tov AB. Apa givonl otabepd onpeio, dniadn
etvan avedptnrto amo  6éon tov onpeiov M.

2% tpomog

Oewpodpe ™V evbeia AB g GEova TV mpaypaTikov aptBpay 6To pyadiko eminedo Kot
10 PEGOV ToL eVBLYpaoL TuNpeToc AB mg v apyr tov afovev. Ectw 011 to onueio M
glvar 1 ewcova Tov pyadikov aptBpov z, 1o onueio B sivar n eikdva tov mpayuatikon apld-
pov a, omdte To onpeio A Ba etvor n ewodva Tov Tpaypatikov apBpod —a . Tote 6to didvv-

ol AM avtiotoyiletat o puyadikog aptpds z + a ko exetdn eivar AT L AM, AT = AM
énetat Ot (m,ﬁ) =90", ondte 61O dLAVLGHLA AT avtistoyiletat o pyadikog aptipoe
i (z - a) . Enopévog oto dtavoopa OF =OA+AT, apo ko oto onpeio I, avtiotoyiletat o

Hryadikog apbpos —a+i(z+a).

A(a-i(z-a))

M(-a+i(z+a))

X A(-a) o B(a) X

Zympe 9
Me 10 1610 OKENTIKO, OAAG LE TNV TUPUTPTOT OTL (W,ﬁ) =-90", xataAnyovpe 0T

610 onpeio A avtiotoryiCetor o pryadikdg optbpos a—i (z —a).
Enopévag to péoov K tov eubiypappov tpuipatog A givon eucova tov pryadikot apib-
LoV
—a+i(z+a)+a—i(z—a)
2
omote 10 onpeio K etvar otabepo, onaad ave&dptnro tov pryadikov aptOpov z, dpo ave-
Eapmnto amd tn B€om Tov onueio M.

=ai,




I'" AYKEIOY

1. Av ot Betikol axépatol a kat £ £govv 120 kKowvoig Oetikong dtopéteg, va mpocdiopi-

oete 10 TANO0C TOV KooV BETIKOV dapETOV TV aplOpumv
A=4a+50 xn B=3a+4p7.

Avon

Oa amodeifovpe 0TL To. GHVOAL TOV DETIKOV AKEPULOV KOOV SUPETOV TV aptipdv
a, B ko tov oplBpov A ko B tavtiCovrat

"Ecto 611 0 Oetikog aképatog o elvat kowodg dtapéng tov aplipdv a, F. Tote and 11g

GYECELS O |a Ko O | £ hopPavovpe 6tLo & droupel kot kaOe ypoppko cuvévacud Toug , 0ro-

T
5|(4a+58)=A xa 5|3a+48)=B,

dnAadn o & eivar Kowog dtoupétng Tav A Kot B.

AvtioTtpoga, £6Tm 0TL 0 OeTIKOC aKEPULOg & eivat KOO SLapEtng TV akepainy A Kot
B. Tote amd 11g vnobéceig 5| A=4a+5p xu 5| B=3a+4f éneton 6T §|A -B=a+ /4,
OTOTE TPOKVTTEL OTL:

S5(A-B)-A=a xa S|A-4(A-B)=p,

0mOTE 0 0 £lvat KOWOS SLapETNG Kot TV optOpdv o Kol f.

Enopévog kot or apBpoi A ko B égovv 120 kowvoig Oetikoie aképaiong dStoanpetec.

2. No mpocdiopicete 1o mAN00g ko To dBpoicpa twv dptiov BeTikovV aképalmy mov Ppi-
okovtal PeTald Tov aplluov A =n'—n+1 kot B=n" +n+1, 6mov n Oetucdg aképaroc.

Avon
‘Exoope A=n(n-1)+1«kat B=n(n+ 1)+ 1, omdte kat o1 600 apBpoi eivon mepirrod,
ooV T yvopeva Stadoxikmv aképawv a(a - 1) ko n(n + 1) gival dptior aképatot. Emmiéov,
glvair B — A =2n>0, ondte A<B.Eoto A+ 1,A+3, ..., A+ (2x- 1), 6mov k Betikdg axé-
poLog, o1 ptiot akEpatol mov Ppickovion petadd tov meprrtov A ko B. Tote mpémet
A+(2x-1)=B -1,
onAaon
B-A=2k ©2n=2k&«k=n.
Emopévag peta&d tov apBpov A kol B Bpickovial 7 dptiol aképaiot, ot omoiot eival ot
A+1,A+3, .., A+(2n-1),
evm 10 GOpoLopd Toug elvat

(l+2n—1)-n:n3+n.

T=nA+[1+3+. . 4+Qn-D]=n"-n"+n+
3. Na mpoodiopicete TIg TpLédeg akEpatmv (x, y,z) LE X = ¥ 2 z OV IKOVOTOLOLY TNV
eClomon:
xp(x=y)+yz(y—z)+zx(z—x)=6.
[Toteg amd T1g TPLddeg aLTEG £xoVV AOPOIGHN TETPUYDOVOV EAAYLGTO;

Avon
To mpdto peErog g dedopévng e€icmong ypdepetat:



w(x—y)+yz(y—z)+zx(z—x)=x"y—xy’ +y’z—yz* + z°x—zx’

=xp(x—y)+(x—-y)Z’ —(x2 —yz)z
:(x—y)[xy+22 —xz—yz:l
=(x—y)[x(y—2)-2(y—2)]
:(x—y)(y—z)(x—z).

Apa 1 dedopévn eEiowon yivera:

(x-3)(y-2)(x-2)=6.
AT ™V TEAEVTOi0 LOPEN TPOKDTTEL OTL OL AKEPALOL X — Y, ¥ — z, X —z £ivar oO1dpopot and

10 0. Emmiéov and v vadbeon x=y =z énetan 0L x—y =20 ko x—z 2 y—z>0, Kot o-
@0V o1 Betikol drupéteg tov 6 eivan o 1, 2, 3, 6, Emeton OTL 01 SVVATEG TULEG YO TIG O10UPOPES
X—y,yv—z,x—z,¢&lvat

x—y=lLy—z=2,x-z=3 (1)
(2)

M x—y=2,y—z=1l,x—z=3
N x—y=lLy-—z=1,x—z=6 (3)

Eneion n tpit e&lomon mpokvmntel pe mpdobeon katd péAN g Tpd™E Kot g OgvTe-
png, N mepintmon (3) dev sivar anodekt. Ta cvotijpata (1) kot (2) eival amodektd , apov
KdBe AVoM TOV GLOTANATOG TG TPOTNG Kot devTEPNS e€icmong ivar ko Adon g tpitng e&i-
oWoNG, OMOTE:

e Amnd 10 svotnua (1) AapPdavoope:

x—y=1, y—z=2&x=y+1, z=y-2,
omov y BeTikog axépatoc. Etot £xouv mpokdyet ot TpLddes OeTikdv aképaimy
(x,0,2) =(k+1Lk,k—2), 6mov kBeticdg axépoiog.
e Amo to cvothua (2) Aappdvoope TeAKa:
(x,y,2)=(k+2,k,k—1), 6mov k OeTikdg aréparoc.
Ty TpeT TEpinToon o tpades (X, v,z) =(k+1Lk,k—2),k € Z, &ovv Opoopa
TETPAYDVOV

2

S=(k+1) +k* +(k-2) =3k* =2k +5,
TOL EIVOL TPLOVULO ®OC TPOG A Kot £XEL EAAYIOTO Y k = ; ¢ 7. . AOym TG povotoviag
™G ouvaptnong S (k) =3k =2k +5 sEetdlovps TIC TES THS GTOVGS YELTOVIKOVS OKEPOIL-
oug TOV % Kkat &govpe S(0)=5 kar S(1) =6, ondte n ehdyiot Ty Tov S AapBaveta

i k=0 and v tprada (x,y,z)=(1,0,-2).
Tmv Sevtepn mepintoon oL puddes (x, v,z) = (k+2,k,k—1),k € Z, &ovv GBpoiopa
TETPUYDOVOV

2

S=(k+2) +k*+(k—1)" =3k + 2k +5,
1
TOL EIVOL TPLOVVLO ®C TPOG & Ko £E1 EAAYIOTO Yo k = 3 ¢ Z . Aoym g povotoviag

™G cuvaptnong S (k) =3k + 2k +5 sfetalovpe TIG TIHES TNG GTOVE YELTOVIKOVS OKEPOIL-



0VG TOV % Ko £govpe S (O) =5 kot § (—l) =6, ondte N erdytotn iU Tov S AapPavetan
1o k=0 and v tpréde (x,y,z)=(2,0,-1).
Emopévac n ehdyiot i tov efpoiclatog TV TETPayOVOV TMV LEADY TOV TPLUd®V

OV KOVOTOlovV TNV dedopévn eElomon etvan 5 kat AapPavetot amd T1g TpLideg
(x,3,2)=(1,0,-2) ko (x,y,2)=(2,0,—1).

4. Atveror sv0oypoppo tpmpa AB . Osmpovpe Toyxdv onpeio M ektog tov AB ko tétolo
®ote 1 kabetn amo To avtd mpog TV evbeia AB va TNV TEUVEL 68 E0MTEPIKO OMLELD TOV
guBvYpapov tunpatog AB. @épovpe eubhypoppa tppata Al ko BA tétown dote

AT L AM kow AT =2-AM , BALMBxu BA=2-MB

Ko emumAéov Ta onpeion M, I' kot A va Bpiokovtal 610 610 Neninedo mg mpog v £v-
Oela AB. Na amodeiEete 01t 10 pécov K tov gubivypappov tpunpatog I'A givon otabepd
onueio, dSniadn elvar aveEdpmro and ) 0o tov onpeiov M.

Avon
Amo ta onpeia I', M ko A pépovpe kaBétoug I'E, MH kot AZ mpog v evbeia AB. Tote
o1 0&eieg yovieg MAH ka ATE Exovv mAevpeg Kabeteg, omdte elvan ioeg. ' Tov 1610 Adyo

eivan {oeg kot ot yovieg MBH kat BAZ .’Etot ta opboyovia tpiyova AHM , 'EA eivat 6-
pota, omote Oa Exovpe:

IE_AE AT _
AH MH AM

OmOTE TPOKVITOVV OL IGOTNTEC:
TE=2-AH (1)
EA=2-MH. (2)




Opoiwng ta opfoyavia tpiyova MHB, BZA eivou 6poia, ondte opoing Oa Exovpe:
AZ=2-HB (3)
BZ=2-MH. (4)
‘Eotw 011 1 kéBet omd 1o pécov K g T'A tépver v evbeio AB oto onpeio O. Tote
KO Oa givow n didpecog tov tpaneliov 'EZA, ondte Oa woyvel:

2
Adyo tov (1) kot (3) n oyéon (5) yiveton
OK:rE+AZ:2'AH+2'HB:Q'AB:AB. 6)

2 2 2

Emumiéov, 1o péoov O ™g EZ ivon kon pécov g AB, agpov anod 1ig oyéoelg (2) kot (4)
npokvntel 0Tt EA = BZ, onote Ba £xoupe

OA=0E-AE=0Z-BZ=0B. (7)

Enopévmg 1o onueio K Bpioketal mévo ot pecokddetn tov subiypappov tpumpatog AB
og anootacn oo to pécov O ion mpog to AB. Apa eivan otabepd onpeilo, dniadn eival ave-
Ehptnto amd ) BEomn tov onpeiov M.

Hapatipnon
To mpoPfAinpa ovtd pmopel va AvBEel pe ¥pMon TS YEOUETPIKNG OVUTUPAGTUCTG TOV [yadl-
KOV oplOpov.
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