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Evéeiktikég Mo
B’ TYMNAZXIOY

Hpopiqpa 1
Noa vroAoyicete TV T TG OPOUNTIKNG TOPACTACTG:

A _{(‘8)3 L) +1o].((_8)2 L2 —22] .

2 (-3) 2 (=3
Avon
‘Exovpe
A= L(Sj + (_1223 +10} [(82)2 + (_12): —22}
22 (-3) 28 ()
L GRSDIEECIE
=((-4)" +(+4)" +10)-((-4)" +(+4)' - 22)
=(-4°+4°+10)-(16+16 - 22) =10-10 =100
Hpépinpa 2

Y10 duthovo oynpa to Tpiyovo ABT givan icookehég
(AB = AT) pe A = 40° kou AA givon 1 SyotopoC
™me yoviog A. Erniong ta tpiyova ABE xou ABH
etvat .oooken pe EA = EB kau AB = AH.

Noa amodeitete ot

() AHB = 20°,

(B) AT'H=40",

(y) m BH &ivou n diyotdpoc g yoviag AHT .
Ynueimon: Na kavete 10 01ko oog oynuo. aTny KoALo.
UE TIG ATAVTNOEIS 0OG.

Avon
(o) En81811 0 Tpiymvo ABT &ivol 1cookehés e A = 40° kar AA givon 1) S1x0topHog ™G
yoviag A, Bo elvor A =BAE=20". Eneidn 1o tpiyovo AEB eivar 1cookeléc,



CLUTEPOIVOVLE OTL ]§1 = Al =20°. Eme1dn téhog 10 tpiydvo ABH egival 1cookeléc pe
AB = AH , 00 1oyde: AHB = ]§1 =20".
(B) Emedn to tpiyovo ABH givat icookelég pe AHB = ]§l =20 Ba elvan
BAH =180" —(20° +20°) =140°
Opwmg eyovpe OtL
BAH =BATI' +T’'AH =140° =40 +T'AH = I'AH =100
Eneion AI'= AB = AH , 1o tpiyovo 'AH sivon 1cookeré, omote
H

«*
-t )
"
’

#

180' ~TAH _180° —100° _
2 2

2.ATH =180° ~TAH = ATH = 40",

(%) Anj) 10 gpdTX (B) EYovpe OTL AHT = ATH =40, evé om6 0 epaTUa (Y) Exovpe
o6tt AHB = 20°, Enopévog Oa éyovpe

BHI = AHT - AHB = 40° - 20° = 20,
dnhadn BT = AOB = 20° , omdte 1 BH eivan 1 duotdpoc me yovieg AAT .

Mpépinpa 3

O Nikog emoképOnke yo yoOVio 3 KOTOSTAUOTO OT GEPA. XTO TPATO KOTAGTILO
Eooeye 30 gvpd meplocdHTEPA aO TO UICO TOV YpNudtov mov &ixe pali Tov. Xto
devTEPO Katdotnua E60eye 40 evpd TEPIGGATEPO OO TO UIGO TOV YPNUATOV TOL TOV
elyav petvel, 6tav Pynke amd 10 TPOTO KOTAGTNUA. XTO TPito KoTdoTnue E6deye S50
VPO TEPIOGOTEPA OO TO GO TOV YPNUATOV TOL TOV glyav peivel, otav Bynke amod
70 deVTEPO KATAGTNUA. AV UETA TNV AyOopd TOV GTO TPITO KATACTNUO TEAEI®GAV TO
YPLOTO TOV, Vo Bpeite Tooa ypnpata eiye pali Tov 0tav Eekivnoe Tig ayopég Tov.

Avon

Ac vroBécovpe 611 Tyaivovtog oto tpito katdotnuo ixe X evpd. Exel Eddeye ta
wod omd to ypnuate tov ovv S0 gvpd kol dev ToL pEwvav KOBOAOL ypHLOTOL.
Emopévag £0deye Oca ypruata Tov giyov amopeivel kot Exovpe v e€icwon:

x=§+5o@x—5=50@§=50@x=100.

Enopévmg, 6tav £puye amd to debtepo Katdotnua tov elyav peiver 100 gvpo.



Ag voBécovpie 6TL TNyaivovtag 6To 0e0TEPO KaTAoTNU Elxe Y evpd. Exel £E6deye o

piod amo to ypipata Tov ovv 40 evpd kKot tov Euevay 100 gevpd. Emouévag éxovpe:
y:%+40+100<:> y—%:100+40<:>%:140<:> y = 280.

Emopévog 6tav mye oto devtepo Katdotnua tov giyav peivel 280 gupm.

Ag voBécovpe OTL Tyaivovtog 610 TPMTO Katdotnue giye Z evpd. Exel £0deye ta

wod amd To yprpota Tov ovv 30 evpd kot Tov Epevay 280 evpd. Emopévmg xovpe:

z=§+30+280c> z—§=280+30<:>§=310c> 7 = 620.

Enopévmg 6tav mye oto mpdto katdotnua eixe pali tov 620 gupo.

popinpa 4

Tpeig Betcol axépator a, f Ko 7, ue a < B <y, £(OVV HEYIOTO KOWO SLoupétn Tov
axépato 72 Kot gEAdyoTo Koo moAhamidcto Tov aképato 1008. Av yvopilete 6tL 0
LEYIOTOG KOWVOG OLOUPETNG TOV &, f 1G0VTOL [LE TO PEYIGTO KOO dloupétn TV S,y , va
Bpeite Tic dvvatég TéS Tov o, B, 1 .

Avo
Zi)u(:)]wva pe v vodeon ot apBpol a, f kar ¥ givol S1PoPETIKE TOALATAACIO TOV
72. Emopéveg, Oa givat T popeng
a=T2x, B=T2A, y=T2u (6mov K, A, 1 S0QOPETIKOL avd OV0 e Kk <A < 11 ).
Enedn npénet o apBuoi a, f xor ¥ va givon ko dropéteg tov 1008 =14-72 , npénet
To, KAdouato
1008 72-14 14 1008 72-14 14 1008 72-14 14

T2k T2 x| 124 124 A 24 24 u
va glvar aképatot, dNAadN Tpénet ot dapopetikol avd dvo akeépatot &, A, ¢ va glvar
dwupéteg tov 14. Emopévmg o1 duvatég tipuég toug eivan 1, 2, 7 kou 14.

AOY® ™G mpobimobeong x < A < ot duvatég TéG Yo TV TPLada (K,l, ,u) elvat:

(ke 2 ) = (L2,7) Wy (s 1) = (L,2,18) 1) (1, A p1) = (L7.14) 1 (1, A 1) = (2.7,14).
Enopévamg, £xovpe T mepmtOGELS:
o Av eiva (x,4,1)=(1,27), 10t a=72,4=144, y =504 , n omoia eivar

Sextn, yuutt MKA(a, ) =MKA(B,y)=72.
o Aveivan (k,4, 1) =(1,2,14),t0t¢ o =72, f =144, y =1008 , 1 omoio dev eivar
Sextn, it MKA(a, ) =72 #144 = MKA( S, 7).

o Aveiva (k,4, ) =(1,7,14),16te @ =72, =504, y =1008 , 1 omoia dev etvon
Sextn, ywurt MKA(a, ) =72 #504=MKA(f,7).

e Aveivan (K,/l,,u) = (2, 7,14) ,10te @ =144, B =504, y =1008 mov dev eivon
dexth| ywri MKA(a, B) =72 %504 =MKA(f,7).

Emopévag, ot duvatég tipés eivan a =72, f =144, y =504 .



I’ TYMNAXIOY
Hpopinpa 1
Noa vroAoyicete TV T TG OPOUNTIKNG TOPACTACTG:

(207 (25)7) ey [ B (1),
S TR
Avo
'Exof)]uséu
A:(<‘jﬁ) +((‘255)21J ~2018)° { - 0J+200

() AT fews +M o] J

=((-5)" +(+5)")-(~2018)" +((-4)" 42°)+200
(-

)
5" +5).(—2018)" + (4% - 420 )+200=0-(-2018)" +0-+200 = 200.

Hpoprnpa 2

O Nikog ayopace 4 pnia and ta omoia to Papvtepo Luyiotnke TpdTO Ko Nrav 120
ypappdpta. Xtn cuvéyela {uyiotnke 1o 0e0TEPO UA0 Kot 0 HEGOG Opog Tov PApovg TV
Vo TpOTOV PNAV ftav 115 ypapudpla. Ztn cvvéyxela {uyiotnke to Tpito PNAo Kot
TopATNPNCE OTL 0 HEGOG OPOG TOL PAPOVS TOV TPIOV UNA®Y NTAV HKPITEPOG OO TOV
TPONYOLUEVO HEGO OPO TOV PAPOVE TV dVO TPMOT®V UNA®V Katd 10 ypapudpio. Télog
otav Quyiotmke 10 TéTOpTo UNAO Tapotnpnoe OtL 0 PECOG OPOS TOL PAPOVG T®V
TE0oGPOV UNA®V NTav emiong KpoTtePog kotd 10 ypappudpia amd Tov TponyovUEVO
néso 6po Tov Phpovg TV TPV uRAev. Na Bpeite méca ypappdpia ftav Kabévo amd
Ta. Tpia uiAa Tov CuyloTnKoy HETAE TO TPAOTO.

+a,+...+
Inpeioon: O péoog 6pog v apiuadyv o, ,,...,a, €ivai o apifuog Q% iy
Avon
Ovopalovpe A 10 Bépog oe ypappdpia Tov TpdTOL URAov, B tov devtepov, I tov
Tpitov ko A Tov tétaptov. Tote eivor A = 120 ypappdpro Ko

A+B =115 A+B=230<120+B =230 < B=230-120=110.

Apa to devtepo unao nTav 110 ypappdpio.
Metd ) {oyion tov tpitov unAov elyape Ot

A+B+T :115-10<:>—‘A‘“;+F ~105< A +B+T =315 =330 (A +B)

< ['=315-(120+110) & I' =315-230=85.
Apa to tpito pnro frav 85 ypappdpio.
Metd ) {Vyion tov TétapTov UAoL Elyape OTL:



wﬂ%—lo@%:%@A+B+F+A=380

< A=380-(A+B+I') < A=380-(120+110+85) << A =380—-315=65.
Enopévmg to tétapto piro frav 65 ypappdpa.
Hpoprnpa 3

. , , , , Xx-1 X-a ,
Noa Bpeite Oheg T1G TIHES TOV akepaiov a , yio Tig omoieg 1 e&icmwon < = &xet
X —

aKEPULEG AVOELS.

Avon
[Mpéner X # 2 kot X # 6 . Me anaAolpn TV TopOVOLUCTMOV TOiPVOLUE OTL:

(x—l)(x—6)=(x—2)(x—a)<:>x2—7x+6:x2—(2+a)x+2a<:>(a—5)x=2a—6

Emopévog yioo @ #5 éyovpue
)(:205—6:2(05—5)+4:2Jr 4 .
a—95 a—95 a—5

[N va etvan axépoatog o aptBuds avtdg, Ba tpénet o mapovopastms (a —5) va etvan

Supéng tov 4, omdte @ —5 € {+1,+2,+4} . Enopévog « €{1,3,4,6,7,9}.
Mo 11 Tapamdve Tpég TpokdmTovy ot Avoelg X =1, 0,—2, 6, 4, 3, and T1g onoieg N

X =6 mpéner va eEapebel Adym twv meplopiopudv. Emopévmg ot {ntodpeveg Tipég Tov
a givau: 1, 3,4,7,9.

Mpopinpa 4 E
Y10 duthavo oyfua to Tpiywvo ABI eivar icookehég (AB = AlN)
e A = 40° ko yio to onpeio A woyvet ot AA = AB = AT
Avn I'M givan mapdAinin otnv AA kot 1o Tpiyovo ABE givan
oookeLéc (AB = AE), va amodeilete Ot

() H AA givon dtyotopog g yoviag A.

(B) TAE = 100°.

(y) n AM givar kGOetn oty T'E.

Inpeimon: Na kavete 10 01K0 00.¢ G0, OTHY KOAAG UE TIC OTOVINGEIS & r
00G.

Avon

(o) Emedn 1o tpiyovo ABI eivar 1cookeléc (AB=ATI"), 1o onueio A Ba avikel ot
pesokafetn g Pdong BT tov 1cockehovg tprydvov ABI. H kopven A avniket emiong
ot pecokdBetn g BI' (01011 10 Tpiymvo ABI givan 1cookerés). Apa n AA eivor n
tecoka®etn ™g BT kou kotd cuvénela Oa givan Siyotopog tg yoviog A.



Zynpa 2
(B) Enedn to tpiyovo AAB eivar ioookeléc (AA=AB) kat A; = 20°, 6a woyvet B; =
20° . To tpiymvo ABE &ivot 1cookelés, omote By = E; = 20° kau omd to 40potopio tomv
YOVIOV TOV £(OVLLE:
A, +A, +A;+B; +E;, =180° & 20° + 20° + A; + 20° + 20° = 180°.
Apa givar: Az = 100°.

(y) To tpiyovo AET sivor 1cookerés (AE = AT') pe TAE = A; = 100°, ondre:

E,+E, =T, +T, =40°,
Toyvet dpog Iy + A, = 20° (S1611 Ty, A, eviog evaddaé AA||TM kon AT tépvovca).
Y10 epdmpa (P) sidape 6t B; = E; = 20°. Apa [} = E, = 20° , ondte 10 1piyovo
I'ME eivon 1cookeréc pe MIT = ME. Enopévmg, to M Ba avikel otn pecokdfetn g
Baong I'E tov 100cKelovg tprydvov ATE, 0nwg kot 1o A, ondte Oa eivar AMLTE.



A" AYKEIOY

Hpopiqpa 1
No Tpocd10piceETE TOLG AKEPALOVE X TOV IKAVOTOLOVV GUYXPOVAS TV £&icmon

XXy , x(x=5) o
2

(x—l)(x2 —7x +10) =0 kow TV avicoon
Avon

®a AMoovpe TV e&iomon Kot TV avicwon kat o eMAEEOVUE TOVG AKEPALOVS TTOV
KavomotoHv Kot Tig dvo. ' v e&icmon €yovpe:

(x=1)(x*-=7x+10)=0< x-1=01 X’ = 7x+10=0< X =11 X =29 X =5,
a@ov 1 dtakpivovoa tng devtepofadag e&icmong eivar A = (—7)2 -4-1.10=9>0.
[Ma v avicwon £govpe

x(x—l)_2< X(x—5)
2 2

S OX-X<12+4 < 4x <16 < x < 4.
Enopévoc. n e&lomon kot | avicoon ainfevovv cuyypdveg yio X =11 x=2.

+6< x> —x—4<x*-5x+12

Hpoprnpa 2
, , L , 5a° 5? ,
Av ot mpaypoatikoi apiBuol a, f elvor T£10101 OOTE W =1, va Bpeite t1g
a p—
SVVATEG TIHES TNG TAPAGTOOTG
K-2=5
a+pf
Avon
Ao T dedouévn oyEom EYOVLE OTL:
a*-36p4" =5a*p° < a* -5’ > 365" =0. (1)

o va mpokdyelr amlovotepn oyxéon petald tov «,f 7pémet vo  yivel
TapayovTomoinon g mapdotaone a’ —5a’ B —368°. Avtd pmopel va yivel pe §9o
TPOTOVG. XTOV TPMTO TPOTO TPOGTUOOVE VO YOPIGOVUE TNV TOPACTUCT GE OUAOES LE
KaTdAANAN S1domacT evog 6pov ¢ o€ dvo. Etot €povpe

o' -5a*B* 36" =o' -9a° B +4a’ B> -368° =’ (o’ —98° )+ 4% (o’ -95°)

=(a*-98°)(a’ +45%)
Enopévamg &xoope
o' -5’ -36' =0 (o’ -95°)(a” +4/°) =0
Sat-96°=0a=380a=-30.

Av a=3p, woe K==L _3=F_1
a+pf 3+p 2

Av a=—35, tore K==L _3P=F 4 _
a+f -38+f -2

210 devtepo TPOTO Slonpodpe Ty mopdotoaon pe S (av eivor £ =0 , 1ote 1 Sedouévn
wotta yivetor 0 = 17, dromo), omote 1 e€iowon (1) yivetau:



a4—5a252—36ﬁ4=o@ﬂ4[[%J —5[%} —36J=0<:>(%J —5(%) ~36=0

Z=w

p ++/ +
> 0 —507~36 =0 () ~50° ~36 =0 > @ = 22100 _ T3

2 2
& 0* =9 M 0 =—4 (amoppintetan) S w=3Mw=-3a=3Fa=-3p.
Enopévmg €xovpe, 6mmg Kot 6TOV TPAOTO TPOTO:

Av a =34, to1e K:3ﬁ_ﬂ=1,awb, av a =34, 1ote KPP A,
36+8 2 38+ -2

Hpoprnpa 3
Na ovykptBovv ot apBuoi

A—2+2+ + +2
"3 6 9 99
Ko
B—1+1+1+1+1+1+ +1+1+1+ 1
2 5 7 8 10 95 97 98 100
Avon

[Mopatpodvtag Tpocektikd Tovg aplfpuovc A kot B diamiotdvovpe 0tL:

o1 TpocBetéot Tov A elvar g LopeNg %, xk=12,..33, nhadn| o A &gt 33 6povc.
K

Eniong dwumotdvoope 011 0 B €xel mpocBetéovg ™ popeng 1 OOV 10 V Toipvel
1%

OAeg TIg TIEG amd 10 2 péypt to 100, EKTOG aVTAOV OV Elvan TOALUTAAGLO TOL 3, dNANOT
o B éxet 99-33=66 Opovg, dniadn €xel dumrhAdoiovg 6povg amd Tov apiuo A.
Emopévog mpénel va Ppovpe pio ovicwtikny oxéon HETaED TV Opov Tov A Kol TOV
opwv tov B 1 onoia o€ kaBe 6po Tov A Ba avticToryilel dvo 6povg Tov B. Me amin

mopatnpnon PAEmovpe 0TL TpEmel va fpovpe ) oxéon petah tov 6pov ?% oL A Kot
K

Kot 1 tov B,yio x=12,...,33 .
k-1 3x+1

Eneion PAémovpe 011 %+% = % > % , 0o amodeiEovpe OTL 1GYVEL

10V 0Bpoicpuatog TV OpmV

1 N 1 S 2
3k—1 3x+1" 3k’
v kéBe k = 1,2, ...,33. [lpdypott, kdvovrog tnv npodchecn 610 TpdTo HEAOC, OpKEl

va amodeiEovpie 0Tt
6K 2

> JR—
9k? —1" 3k
1 1odVvapo 18k? > 18k? — 2, mov 1oydet Yo kébe x =1,2,...,33

Enopévmg, &xovpe tig 33 opdoTpOoQEg avicOTNTEG:
1 1 2 1 1 2 1 1 2
-—+->-=-4+=->- ..., =F+t—>—=,
2 4 3 5 7 6 98 100 99
amo TIc omoieg pe mpodcheon katd LEAN maipvoope 6t B > A



Hpopinpa 4

Aiveton 16ookeléc Tpiyovo ABI (AB=AT) pe A = 30°. E£otepikd oV Tptydvou
Kataokevalovpe 10oémhevpo Tpiymvo BI'A ko tetpdymvo AI'EZ. Av 10 onpeio M givon
10 néco g AA kai to onpeio K givan 1o cvppetpikd g kopuveng B o¢ mpog 1o onpueio
M, va amodei&ete OTL:

a) To tpiywvo AAE givar 1o6mAgvpO.

B) Orevbeieg AK, EM kot Al" mepvéive amod 1o 1010 onpeio.

Zyfpa 3

Avon
(o) Eneidn} 1o tpiyovo ABT eivon icookeréc e AB = AT kat A = 30° Oa oyder: By =
I, = 75° H AA sgivon pecoké®etog g B, omdte givon kon dtyotépog g yoviag A =
30°, omdte O eivo: A; = A, = 15°.
Yvykpivovpe topa ta tpiyova ABA kot ATE. Avtd €xovv and t1g vtobécelc:
(1) AB=AT=T'E (ii) BA=T'A ko1 emmA£0oV Y10 TIG TEPIEXOUEVEG YOVIEG EYOVLLE:
ABA = B; + B, = 75° + 60° = 135° kot
ATE = 360° — I, — 90° — 60° = 360° — 150° — 75° = 135°,
dnhadn woyvet ot (iii) ABA = ATE = 135°.
Apa ta tpiyova ABA kot AT'E givan ica kan kotd cuveneio AA = AE, ontdte to tpiywvo
AAE givat 1ookehés. To ™ yovia AAE tov 1606keholc Tprydvon AAE éyovpie:
AAE = A, + A; = 15° + 45° = 60°,
aeov 1 Yyovia Ag elvar o&ela yovia tov opfoydviov kot 160ckeEL0VG Tpry®dvov ATE.
Apa to tpiyovo AAE eivarl icémievpo.

(B) T ™) yovia AT'Z éyovpe: ATZ = T, + EI'Z = 135° + 45° = 180°. Apo. To. onpeia
A, T, Z givan cvvevBetaxd ko enedon n ['Z elvar pecokabetn g AE, cvumepaivovpe
ot AZ givan peookdBetn g AE .

Eneon to M givan pécso g AA, xkan to tpiywvo AAE givar icomAevpo, n EM 0a givan
pecokdOeTn g AA .

Egpodcov 1o K givat 1o ovppetpicd tov B o¢ mpog to M, MA=MB ka1t BMA = AMK ta
tpiyova MAK kat MAB givat ica, ondte BAM = MAK = 30°. A t1¢ Tponyodpeveg
wootnteg, ovumnepaivoope 0Tt 1 AK givon dgotopog, dpo kor pecokdBetn tov
TPLYOVOL 160TAELPOV TPry®dVoy AAE .

Enopévmg, ot evbeiec AK, EM kou A" mepvdve amd 10 onpeio toung tTov pecokdfetmv
TOV 160TAEVpOoL Tprydvov AAE.



B" AYKEIOY

Hpopiqpa 1

2 3 3
Av ot mpaypoatikoi apiBpol a, f elvor T£10101 OOTE 660(—27'6:86 =-1, vo Bpeite T1g
a p—

JUVATEG TYEG TNG TOPAGTAONG

aZ _ﬂZ

K=—-—.

a +p
Avon
Am6 1 dedopévn oyéon Exovpe OTL:

a®=274° =-260°B° < a® +26a°p° -275° =0. 1)

[oa va mpoxvyer amiovotepn oyxéon petald tov  a,f mpémer va yivel
Tapayovtomoinon e mapdotaong a’ +26a° B —274°. Avtd pmopel va yiver pe o
TPOTOVG. XTOV TPMOTO TPOTO TPOSTAPOVILE VO YWPICOVLE TNV TAPACTOCT) GE OUASES LE
KATAAANAN O1doTacm £vOG 0pov NG o€ 0v0. Etot éyovue

o +26a°F -21p° =a® -’ +21a°f° - 218° = &* (- B°)+ 21 5°(o* - °)
=(a®+275%)(a* - 7).
Enopévmg &xovpe
o +260°f°-214° =0 (o’ +275°)(a’ - §°) =0
& (a+3p)(a” -3aB+95°)(a - B)(a’ +af+ ) =0
Sa+3f=0Ma-pf=0a=-31a=4,

2 2
ooV o’ —3af+95° = (a —3?] + % >0, v aff # 0 (1oyder amd v vodeon)

2 2
kou a’+af+ B =(a+§j +%>0, e aff #0.

2 2 2 2
- - 4
Av a =-3f, 101¢ K:a2 ,82 = 9/32 ﬂz :E:—,svd), av a = f, 101¢
a’+p° 9p°+p° 10 5
2 2 2 2
K:az ﬂzzﬂz ﬂzzo'
a"+p° p+p
210 devtepo TpOTO Slonpodpe Ty mopdotoaon pe F° (av eivor £ =0 , 10te 1 Sedouévn
oot ta yivetor 0 = 1, dtomo), ondte n e&icwon (1) yivera:

a®+260° B —27° =0 < f° H%J +26(%] —27}:0

—26++/ 26+
@[—ZJ +26[—Z] -21=0 & @0 +260° -27T=0=w= 26_2 784: 262_28

so=1l1e=2Tcd’=pL =21 ca=qa=-3

4
Enopévamg £yovpe, 0nmg kot otov tpmto tpomo K = 3 n K=0.

10



Hpoprnpa 2
Av orpaypatikot apBpol X, Yy, z,w givar 6Aot peyolvtepot ij icot tov 1 kot pikpotepot
1N oot tov 5 kot emmAéov woyveL OTL X+ Y + 2 + W =8, va Bpeite ) péytotn dvvatn T
™G TOPAGTACNG
A=x>+y2+22+w?.

Avon
Eexwvovtag and v vrobeon 1< x <5, Ba €govpe OtL

1<x<5¢ (Xx—1)(x—5) <0< x* —6x+5<0 < x> <6x-5,
OOV M WoTNTA WYvEL YL X =171 X =5.
Opoimg, Aapfdavoope

y2 <6y—5, 72 <625 w> <6w-5,

OOV 01 16OTNTESG LoYLOVY LOVOV 0TV O Y, Z, W Ttaipvouv Tig Tinég 1 1 5.
[TpocBéTovtag T1g Tapamdve TEGOEPIS AVIGOTNTES KOTA LEAT, £XOVLLE

A=x>+y?+22+W? <B(x+y+2+W)—20=6-8—20=28.
"Exyovpe 1ootta dtav évag amd toug aplfpovg toovtal pe S kot ot dArot pe 1, ondte n
LEYLOTN dvvaTn T TS TapdoTacns ival 28.

Mpopinpa 3

Av 0 teTpoyMeLog oképaiog A = aua,a,q, = a,-10° +a, -10° + 10 +a, éxer ymeia
TETOWL MOTE > ) >, > & > 0. va TpocdlopiceTe T0 AOpoGHO TOV YNEimV TOL
aptBpov 9-A .

Avon
Xpnoiponownvrog ™ dwpopd 9- A =10-A— A, égovpue OtL

9-A=10-A-A=a,0,000,0- ;0,0

= (a3 10+ @, 10° + ¢, -10° + @, -10)—(053 10’ +a, 10>+, -10 +ao)

=a,-10" +(a, - 2;)-10° +(a, — ¢, ) 10" + (e, — ;)10 -

= 0,10 + (0, — ;) -10° + (o, — @, )10 + (@, — @, -1)-10+ (10— ;)
onote, AOym tov vrobécewvea, > a, > a, >a, >0, o aplpos 9-A  éxel o ynola
as, 0, — 0y, o, —a,,ay—a, —1, 10—, , o omoia £xovv dOpowspa ico pe 9.

Inueioon: H oeaipeon 10A — A pmopei va yivel Kot KotakOpuQo e TO cLVHON
TpoTOo, 0pov AdBovpe voyN OTL &y > &, > a, > oty > 0, w¢ e&N:

1
a, a, a, a, 0
- ) @, o %

o, a,—a, o, —a, a,—a,—1 10—q,,
OmOTE KOTOAYOVLE GTO 1010 GLUTEPUGLOL.
Hpopinpa 4

Atveton tpiyowvo ABI' (ue AB < Al < BT') eyyeypappévo oe xvxro c(O,R). H
mopdAAnAn and to O wpog v Al téuvel v AB o1o onueio A. O mepryeypappévog
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KOKAOG, £6T® (C4), TOV TpLy®dVoL AAO téuver v AT 610 onueio E kot to koxho c(0, R)
010 onueio Z.'Eotw 611 n AZ tépvel tov kvkro c(0, R) oto H. Na arodeitete ot

(o) Ta tpiyova OAA kot OI'E givon ico.

(B) Ta tpiyova OZE kot OT'E givan ica.

(y) Ta onueio T', O, H &ivon cuvevBeloxd.

Avon

(o) Eme1on OA|| AE 1o tetpdmievpo AAOE givan 1cookerés tpoméllo, omdte AA = OE.
Ta tpiyova OAA ko OT'E €yovv:

(1) AA=OE (a6 10 1000kerég Tpamélio AAOE).

(2) OA=0T (axtiveg TOV TEPIYEYPAUUEVOV KVKAOL TOV Tpry®mvov ABT).

(3) To tpiyovo OAT eivor 1ookeréc (OA=0T) ondte: I} = A;. H yovia E; sivon
eEotepiky 610 teTpamhievpo AAOE, ondte: E; = A;. And Tig $Vo tehevtaisg 10OTNTEC
YoVidV, kataljyovpe ko oty wwdmrta: 0; = A,

Zynuo 4
Ao tic oyéoelg (1), (2) kar (3) mpoxvmrel n 106t TOV TPrydvev OAA ko OTE.

(B) Ta tpiywva OT'E kot OZE €xovv:

(1) OZ=O0rI (axtiveg TOL TEPLYEYPAUUEVOD KDKAOV TOV Tpty@vov ABI),
(i) n OE e&ivon xowvn mAevpa.
(iii) Ioyvovv N 1l6OTNTO YOVIDV:
A, = 0, (eivar eyyeypappéveg otov kbho (c;) kat Paivovv oto 160 ZE).
A - z0r _0,+0,
2 2
KOKAO TOL TpLydvov ABT pe avtictoyn emnikevrpn tv ['0Z ), ondte

Alzéz =Ol+02

(N yovia A; eivol eyyeypoppévi) Kol GTOV TEPLYEYPULLUEVO

:>f)l+f)2 =262:61=62.

Ao TG oyéoelg (1), (i1) ko (iil) Tpokvmretl 61t T tpiywva OI'E koar OZE givan ica.

(y) Tehkd, amod T1g TPOoNYOVUEVEG 1IGOTNTEG TPLYOVAV, EXOVUE OTL Kot T, Tpiyova OAA
kot OZE givan ioa, omdte OA = EZ. Enopévog to tetpanievpo OAZE eivar icookehég
tpamnéllo kot AZ || OE.

Ao v wwotnrta tov Tpry®vev OTE kot OZE npoxdmtovy ot 600 mopokdtm 160TNTEG
tunuatov 0Z = OI' ko EZ = ET, and 11g omoieg mpoxvmtel 0t1 ) OF elvan pecokabetn
m¢ 'Z. Apa kou n AZ Bo sivon kdBetn oty I'Z, dnhaon to onueio H eivon 1o
avTIOUETPIKO ToL onpeiov I, omote ta onueion I', O, H elvan cuvevberokd.
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I'" AYKEIOY

Hpopiqpa 1
210 GUVOAO TOV TPAYLATIKOV aplOUdV va tpocdtopicete Tig pileg g eiowong
x*—x®-18x*+3x+9=0 .

Avon.
Mia tpdtn mopatipnon eivat 0Tt ot axéparot aptBupoi +1, +3, £9 mov givar dropETec
oV 6TafEPOV OpOV deV IKavoTolovV TV e&icwon. Emouévag tpénel va epyactodue pe
KATAAANAO pHeTOoYNUATIGHO Kot mapayovtomoinot. Ilapatnpodue 6tt to X =0 dev
etvar AMom g elowone. T x =0 pmopodpe vo dtapéoovpe o OVO UEAN TNG
gEiomong pe to X*, omdte mpoxdmTEL | 160dVvVoun eElcmon:

3 9 3

xz—x—18+—+—2:0<:>(x2+%J—(x——)—18:0 (1)
X X X X

, 3 , 9 9 ,
Oétovpe X —— =, onote X +——6= E=a +—= ®° +6 . Me ovtikatdotoon
X X X

omv (1) &ovpe v e&icmon
0’ +6-0-18=0= 0’ -0-12=0=0=4 0=-3.
Apa &xovpe;

x_§:4ﬁ x—§=—3<r>x2—4x—3:0ﬁ X*+3x-3=0
X X

+ -3+ -3+
4_1%1“: 3—2m@x=2iﬁﬁx= 3_2@'

= X=

Mpo6pinpa 2

Av 0 mevtaynelog oxépatog A = a,a,a,oa, = a, 10" +a,-10° + @, -10° + o, 110 + ¢,
&xerynolo tétowo wote o, > o) > a, > a; > o, > 0. va mpocdiopicete To dOpoispa Tv
ynoeiov tov aptBpov 9-A.

Avon

Xpnoiponownvrog ™ dwpopd 9-A =10-A— A éyovpue 6Tt

9-A=10-A-A=q,0,0,0,0,0- ,0,0,01%,

=(2,-10° + @, 10" + @, -10° + 0, -10° + 0, 10) - (&, 10" + 1, - 10° + @, -10° +. ¢, -10 +az,

=a,-10°+ (o -2, )-10° +(a, —a3)'103 +(ay—a,)10° +(ay - ) 10—,

=a,-10° +(a; -, )10" +(a, - ;) 10° + (o, — @, )10 + (@, — @, =1)-10+ (10— )
omoteE, AOYm TV vobécemv e, > oy > a, > o > o, >0, 0 apBpog 9- A €xel ta ynola

a,, a;—a,, 0, —a, o, —a,, 0, —a, —1, 10—, to onola £xovv dOpoiopa ico pe 9.

Inpeioon: H oaepaipeon 10-A— A pmopel va yivel Kot KatakOpvueo pe To cuvion
TPOTO, 0Pov Adfovpe voYN OTL @ > o > a, > o, > o, >0, g e&ng:
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a, o, a, o, a, 0

- a, a, a, a, a,

a, a;—a, a,—o, o,—a, o,—a,—1 10—q,,
OTOTE KATOAYOVUE GTO 1010 CUUTEPAGLOL.

Mpépinpa 3

Av ot apiBpol X, Y, Z eivar Betikol axépaiot, vo AVGETE TO GUGTNAL
x+2y* =37°
y+22° =3x°
7+2x*=3y°

Avon

Agvmobécovpe 6tL0 Z glvar peyaAdtepog 1 160G amd Tovg dALOVG 0VO AYVMOGTOLG,
dniadh z>max{x,y}. (Ot dAieg mepurtdogis avipeTmmilovron opoing).
Alokpivoule TIG TEPUTTOGELG:
e z>1 Téte,apod z>max{x,y}, Oacivoar X+2y* < z+22% <32°, drorno.
o 7z=1 Tote X+ 2y2 =3 ka1 agov 1> max {X, y} émetan OTL 1) TEAELTALN 10OTN T
woyveL, av kot povov av X =Y =1 . Apa égovpe ) Adon: (X, Y, Z) = (1, 1,1) .
Avt givar n povadikr] AOG1 TOL GLGTNUATOG, OPOV Ol TEPITTAGELS LE Y > MaX {x, z}

f X >max{y, z} 0dnyovv oty idia Aoom.

Mpopinpa 4

Atveton wwookeréc tpanélio ABI'A (ne AB|| 1A xaw AB < T'A) gyyeypoupévo og
KOk o ¢(0, R). H gpantopévn oto B tov kOKAov (¢) tépvetl v gubeia AI' 6to onueio
E.’Eocto M givan to onueio toung tov dayoviov tov tpaneliov ABIA.

Noa amodei&ete ot

(a) H evbeia A4 eivar epamtopévn) 10U TEPLYEYPOUUEVOD KOKAOV, £0TM (Cl), TOV
Tpryovov 4BE.
(B) To onpeio M avikel 6TOV TEPLYEYPOUUEVO KOKAO, EGTM (CZ) , TOL Tpry®vov OBI.

(y) Ovmepryeypappévol KOkAol TV Tptydvev ABE kot OBIT €400V KOWT EQATTOUEVT GTO
onueio B.

Avon
(a) Emedn 1o tetphmievpo ABI'A eivan 1oookerés tpomélio Oa 1oxhovv ot 160TNTEG
YOVIOV:

f1 = 411, fz = j2-
Eniong, enedn n BE epdnteton otov koxho (c), Oa wyder B; = 4; (yovio and ™
yopdn BI' kar v epantopevn BE). Apa €xovpe

§1 = f1 = 411 (D).

‘Eoto (c1) xar (c;) ot mepryeypappévor kokilot tov tpryoveov ABE xoi OBT,
avtiotolya. T cuvéxeto Oa amodeitovpe 6tL N yovia A, (Tov dnupovpyeitar omd ™
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yopdn BA xat tv AA) givon ion pe v yovio E , ondte n A4 Oa epdntetar 6Tov KOKAO

(cy). Tpéypory, n yovia BIA sivan eEmtepiki Tov tprydvov BI'E, ondte:
BlfA=B,+Ees L+, =B, +E

kon enedn By = I} = A, xatodqyovpe otig woomreg: [ = A, = E.

Zypa S

(B) ®a amodeiovpe 611 TO onueio Toung M tov dtywvimv Tov 1606keA0VS Tpameliov
ABTI'A avikel otov k0kho (¢,). Apkei va amodeiovue 6TL 10 TETpdmicvpo BIOM sivan
eYypay Lo,

[pdypaty, 1 OM eivon pecoxkdbetog g AB |, omote:

~ . AOB . .
MOB=M1=T=AFB=F2.
Emopévac, 1o tetpdmievpo BI'OM givon eyypbyipo.
(y) Ocwpodue v gpomtopevn tov KOKAoL (c¢;) oto onueio B kot €0t OTL TEUVEL TNV
nmpoéktaon g A4 oto onueio K. Oa amodeiEovpe 011 1 gvubeia BK givan epantopévn
Ko Tov KOokAoL (c5).
[pdypatt, £xovpe o611
Bz = j2 (2)
ywti n K4 givon gpomropévn tov (c;) (0mo¢ amodsiEope oto epd@Tnua (o))
Ioyoovuv 6poc ot woémtee yoviwv: KBM =B, = A, =, = B[M. Apo n BK
gpanteTon Ko tTov kokhlov (c,).

15



