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MEPOZ IIPQTON

KEDAAAION |

ZYNOAA

EMANAAHWEIL KAl IYMMNAHPQIEIZ

1. H ENNOIA TOY ZYNEMNATIEE®AL

A) "Otav Aéywpey «6 6 elvan &vax ToOMAaTAGoIOV TOU 2% BLaTUTICVOLEY
plov &GAnGH TpdTaocwy Bik TOV dpifudy 6.

"Otov Abyw.ev «1O Tphycwvov ABT elvan iocdmAeupovs BiarTuTrcovouer piow
mpéTacw Bia To Tpiywvov ABI.

B) "As Bewpricwpev Tas Efis SUo mpoT&aels, T&s &moias, Xépw cuvTopias,
f& dvopdowpsy p kal q.

P : fvas dpi8uos Afyer els 01 5.
q : 6 &pifuos elvon Bioupetds Sik 5.

Mvwpllopey 871, t&v ) TpdTacts p elvar dAnbrs, ToTe kal 7| TPOTACIS g
elvan dAndns. AnA. & fvas &piBuds Afyn els 0 A} 5, ToTe 6 &pifuds alros elven
Bioupetds B1& 5. Aéyopev els Ty mepimTeow adThy 6T 1) TpdTaCIs p ExEl G
Aoyikfy cuvimeiow (guvemdyeTan) TV TpéTac q. ZUHBOAIKES YPOPOHE
p = q kai SiaPdalopey @ 1} npdtacig p cuvenayeTol Vv q.

Tevikdds, 2av, drav aindedy pia mpétacis p, pia dAin npotacis q aindeiy
iniong, Tote Aéyopev 611 1) TPOTUGIG P CHVERGTETOL Ti|v mpotacty g.

’|8ov pepikd dwoun mapadelyuaTa :

lov) ’E&w Evax Tpiywvov elvcn iogogxehds, ToTe Exel T&s Top& ThHY Pdow
yowvias Tou ioas.

‘H mpéTacis p elven : Eva Tpiycvov elvon ioookehss. ‘H mwpdTaos q elvat ¢
& Tplywvoy aUTd Exel Tas Tapd THY Bdow ywvics Tou ioas. "Exouey p = (.

20v) 'Edw &« = 3, Té1e o = 9. ‘H mpéraois p elvan: a=3 kal f| TpoTaOTS
q elvon: o =9. ZupPohikds ypdgouey @ o = F—la2 =19

3ov) ‘E&v &va oxfiua elvar Tetpdycvoy, ToTE elvan dpfoycoviov. ‘H mpod-
Taois p : Bva oxfua elvar TeTpdywvov, Exel s guveTElw Ty mpéTaow q ¢ TO
oxfiua elven dpoycoviov. :

‘H #pyaoia pé wpotdoels Tis Lopefis P = ¢ AdyeTol TOPAYOYIKOS GVA-

5



Aonopds. ‘H mpdtaos p Adyetan dmoBeors kal fi TpéTacls q Abyeton ovpré-
paope. ‘H ouveTroaywyn p = q SioPdleton ToTE :
tav p, téte q i &TAGS p ovvendyetar q.

2. AOT'IKH IZOAYNAMIA

"ATO plav quveTrarywyfy «p = q», fuTopoluey v& oxnuoTicwuey THY
«q = p», 1| dmola Myetan dvtistpogog Tiis Tpdtns. "Edw fy ouvemraywyh p = q
elven dAnbris, ToTe f) @ = p- elvon BvBeySuevov v elven Emrions &AndHs fi vk uh
elvan.

IMapadeiypata :

lov. p = q: & x—y=8, 1618 x > y, f émola &Anbever. ‘H dvTioTpo-
@os ouveTrorywyn elven @ &v X >y, TéTe X —y = 8, §| &mroia YEVIKGS Bty &AN-
Bever (B16T1 fuopel, T.X. v& elvon x —yw =5 kTA).

Zov. p = q: "Av Bva Tpiywvov elvan lodmAeupov, ToTe elvan iooydviov
(&Angis).

q = p : "Av &vax Tplycovoy elvan iooydvior, TéTE elvan todmrAeupov (dAnes)

Abo npotdosig p kai q Aéyopev 6mi elvan igodivapor petaid tov, drav ai
ovvenaywyai p = q kei q = p civar xai ai dv0 &indeic.

ZuuPolilopev ToUTO yplpovTes i p <> q, SiaPdloper 8¢ : p icoBuvapei
pE q (BiaPddouey émiong : p edv, kai povov &, q).

1oV Eva drdun TrapdBelypa :

H elfeice € elvan xdBetog mpos ThHy elfeiov &', ‘H elbeia ¢ elvon kédbeTos
wpds ThY elfelaw e. Mpagopey @ p <= q, 16T loylel p = q kal q = p.

3. MOZOAEIKTALI

A) "As Becopficwopey THY YVwoThY pas &md THY B’ TéEw lodTRTa (x+ D2=
=x+42x + 1, 6mou 7 peTaPAnT X AcpPdvel Tipds &TTO TO gUvoAov Q, T&vV
pnTaY TporyHaTik®y dplbudv. Mvwpilopev 6T 1) 106Tns adTh dAndelel Bik k&Be
Ty x € Q. AUTO 6 gupPolifopey ypdgovTes

Vx(xeQ):(x+ 1) =x%+2x + 1, SioPpdlouey 5¢ : ik kéde x, STou X
dufiiel eis TO gUvoAov TGV pnTéY, dAndevel &Ti (x+D2=x242x+ 1.

To olpPodov V¥, 16 dmrolov BiaPdleTan «8i& kdben, f «B1° SAa T AéyeTau
koBohikog | yEVIKOS mocodeikTng.

Els mepimrrddoeis ?\orrrou, OTreos f) dveoTépeo, MUTTOPOUHEY VU XPTTIMOTIOIOUMEY
T gupPorov V. Ty.

VGVB(GEQ)(F‘SEQ) ra+p=Pp+a

B) "As fewpficwouey Twpa Ty iodTnTa : 3x = 15, Smrou x Q.

Taparnpolpey &1 adrn Bév dAnfeler Sik ke Tiufy TS HETAPANTAS X,
Thy émolav AauPdvopey &wd TS cuvoror Q. Thx. Bix x = 3 fj dvwTépw lodTng
yiveTon weudtys iodms (9 = 15). Ymdpyxer Suws Tiuf) THs peTaPANTIS &ToO TS
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Q, &i1& T dmolav f) 3x = 15 &Anbeler. Els Tas TrepiTrTGoEs, STres auT, ypé-
v

e Ix(xeQ):3x="15 o
kal SiaPélopey : Umépyer Eva TouhdyioTov X, STOU X &vixer els TS olvodov Q,
S1& 1O &mroiov AArevel 81 3x = 15.

‘Opoiws AUTTOPOUHEY VA YPIWWHEY :

Ix(xeQ):x+5>8

To oUuPorov 3, To bmolov SiaPdetan «imdpyer fva TOUAGYITTOVY, M-

yetan drapilakdg mooodeikrng.

AZKHEEIE

1) ’Edqv &vas dxépaios &p1Buds Afyyn els O f 5, téTe elvan Sicnpetds Bidr 5. Né Bia-
Tutrdoete THY dvtioTpogor ouvemaywyty kal vk terdonTe & dAnbeln.

2) ’E&v 8Uo yewvia elvar &pbal, ToTe elvan Toan. N& SiaTuTdoeTe THY dvrloTpopov
ouveraywyhy kal v& Eetdoete &v &Andeun.

3) ’E&v 8o elfUypaupa TUfpHaTa elvan foa, TéTe Exour TO aUTd pijkes. Na SiaTuTr-
oeTe THv dvTioTpopov cuveTaywyny Kal vd tlerdoeTe &v dAnbein. TMés fumopoupey v& Bia-
TuTthowpey paly THy Sofeloow mTpdTacw xal Thy dvtloTpogdv Tns ;

4) N& Siarumdoete piav wpéTaoww loobivapor Tpds ThY : & 5 elvan peyaUTepos Tol 3.

5) Né& Biatumdaete plov Tpdtag ioodlvapoy mpds Ty : f) elbsia e elvan TapdAAnios
Tpds THY elBeTav €.

6) N& Tomofetfioers Tov xaTdAAnAov mooodeikTny els Td karoobh

a) (@ +PB)+y=a+ (B+7y) Smou %P, yeQ.

B) 2x > 15, &mou x€ Q.

y) x*+1>0, étav x€ Q.

§) x24+1 # (x+ D)3 émou xe N (N={1,23,... Y

£ a- B=P-a dmou q,pe Q.

4. ZYNOAON KAI ETOIXEIA EYNOAOY.

“Orreos tndBoper sis Ty « kol B’ TéEw YpnoiuotoloUuey Thy AMw «abv-
okovn, &Tav BéAwpey v dvagepBddpey el TpdryuaTa dplopéva kal Brakexpiubva,
& omroia Becopoluey Sha SpoU, SnAadh, Gmws fuTopoluey v& eiTwhey, s plav
SA6TNTa. “Eyopsv TrapaBeiypaTos yapw :

TS cUvolov TV QwNévTwy ToU GAQapriTou Wos.

To cuvorov T&v podnTdy Ths [ Tdkecws Muuvagiou Tol Zyohelou pas.

To cUvohov T&V QUITIK@Y ap1Buddv.

T olvolov Tédv &repalwv Tfis "ARyéBpas.

To oUvorov Tév Noudv Tiis ‘EAA&SoS.

To olvorov TéV Apvddv Tiis ‘EAAGSos k.0.K.

T& mrpdyuarra, T& dmoia ouvarmapTilow &va olvohov, Aéyovtal etougeia
auToU ToU cuvdrou. ‘Ovopdlopsy ouvnifuws &va auvolov pé Eva kepahaiov YA
ToU dAgaPriTou pas. ‘Edw dvopdowiey Z Td ouvorov Téw dxepaiwy Tiis *ANyé-
Ppas, ToTe & cupBoliouds — 3 €Z onualver & TS ororyelov — 3 dviker els TO
clvorov Z. 'Edw &ve aroixsiov a v dvrkel els &va olvodov Z, ypheopey o ¢ 2.
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5. LYMBOAIEMOEL LYNOAOY.

A) "EncBauey els Thv o kal B’ Tatw &1 fve cUvorov oupPoilleTon ¢

lov. Mt dvaypagfiv Tév oroixeleov Tou dvtds drykioTpou. TLy.
N={1234. . }'@={afnucve |, Z =" = 3ico s | {§if o3 s

Zov. Me meprypagpfiv ¥apaxmnpiaTikiis 1Bi1éTnTos TV oTotyelav Tou T
Bonbele weTaPAnTiis kal &ykloTpou.

To olvorov, .. Q, Tév puméTwy Tol dApaPfTou uas, oupPolileTan
Kol o5 EEfis : Q = { x|x qeovfiev ToU dApaPriTtou pas } (Q elven T cUvohov TéW
x, émov x elvat govfiey ToU dAgapriTou pars).

Ak T oUvodov Z, fluTropouper v& ypdwoopey
Z={x[x dxépaos Tiis ‘ANyéPpas }.

B) Mopatnpotuer 871, &v Z elvan &var oUvodov kal x &va dwTikelpevoy, TéTe
A 8& loxin x €Z f 6& foyxin x ¢2.

6. ZEYI'OX, MONOMEAEEL LYNOAON, TO KENON LYNOAON.

A) "Eva avodov pt 8o pévov aToiyeia dvoudeton Sipekds sovorov A [edyos.

TNopadeiypa: TO oUvorov TGV YpwpdTwv THs onuaias pos elvon Eve Si-
pedds olvolov.

B) Elodryopev els Ty fewplov Tév ouvdiwy kai olvora, T& dmoia &youv
v udvov oToryeiov kal T& dvopdfopev povepsdfi clUvora.

Tapadeiypata: lov. T olvorov Té&v dxepaiwy THs *AAyéBpas, of dmoiol
Btv elvon ofre fetikol olre &pvnTixol, elven To {0 ).

20v. To gUvodov Tédv puwvnévtoov Tiis Aélews @ @ic elvon TO povoueAts ovw-
odov { w }.

M Mafu pt 7& dMAa olvora Becopolper kai Eva «oUvohov Xwpls oToixeia»,
TO OToiov dvopdlopey : tH Kevov sovohov. T oupPoAilouey vt 1 { }.

Hapadeiypaza : lov: To olvodov Té&Y pafnTdv s TéEecds pas, ol dmoiot
Exow qudoTnua 3u., elvar TO kevow oUvolow.

2ov. TO alvodov {xeN|x=x+5}, elvar 10 &.

7. IZA ZYNOAA.

A) Ato olvoda A kai B Aéyovtan ica, édw kdfe oToixeiov ToU A eivar xad
oToiyeiov ToU B kal dvTioTépaws k&b oToryelov ToU B elvan xal ororyeiov ol A.
ZupPoAikdds ypagopey : A =B.

Mapadsiypara: lov. {o, B,y }={B, y, ¢}

20v. {1,2,3,45,6,7,8,9 } = { x[x povoyripios puoikds &piBuds "

Sovi#62,3,6, 10 ={2,2- 11,223 (II-—11

B) T& olvoda A= {1,2,3 } xai B={1,2,5} 8t elveu Toa. ZuuPohilo-
pev : A # B xal SiaBdfouev : o olvodrov A elvan Si&popov ToU B.
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M) ‘H &woia Tfis lodTnTos ouvdbhwr e Tas EEfs tSi1dTnTas ¢

a) A=A (dvaxAaoTikty i816Tns), nA. kdbe olvolov elvon foov pd Tow
éauTtdy Tou.

) A=B = B=A (oupperpikn i816Tns).

Y) (A=B kai B=T) = A=T (peraPaTikn i816mns).

Awd 16 xevov oOvorov Exopev: O = (. :

8. YIIOLYNOAON ZYNOAOY.

A) "Eva cUvoAov A Aéyetan Omochvolov Evds-ouvdhou B, #w, kol povov
é&v, kdBe oToryelov ToU cuvdrou A elvan kal oroixeiov ToU ouvdiou B. ZupPo-
Allouev : A = B (10 A elvan UtrooUvodov ToU B f) 10 A #yrAeletan gls o B). To
ocuvolov B AéyeTon olUvorov @vagopic f) dmepeivolov ToUu A.

Iapadeiypata : lov. To clvorov N, Tév dpTiwy Quoikdv &piBudv, lva
Utroovodov Tou cuvdrou N, TGV Quoik@y &pifuddv.

20v. TO oUvoAov TGV pakpddv @owvnévTwy ToUu dAgaprTou upas elvan Urro-
cUvoAov TOU ouUvdAou TV QwvnévTwy oUTou.

3ov. To oUvorov A = {1,2,3} elvan UmooUvorov ToU ouvdrou A, BioTi
k&Be oToixeiov ToU ouvdiou A elvon oToixeiov ToU A. AnA. ouupcoves Tpds TOV
Sobtvta dpiopdy, k&be oUvolov elvar UmooUvodov ToU toutoU TOU.

B) "Eva oUvolov A Aéyeton yvielov drosdvorov évos cuvdrou B, &v A = B
Kal UTapyn Eva TouAdyioTov ogToixeiov Tou B, TO dmoiov &év efvan oToiyeiov
TOU A. ZUpPoAikds, ypdeopey A C B kal SiaPdlouey : 1O A elven yvnigiov Utro-
cuvolov Tou B.

Zuupwves TTpods TOv ouuPoAioudy altov elvan :

Na C N, {a,B,y } C {o,B, 7,8}, {1y} C {xen1,0vw} KTA

N Eivea govepdv 811 foyxUouv ai &Efis iB16TnTes ik My Ewworaw «imooy-
VOAOV» :

a) A = A (GvaxhaoTikn), SnAadn k&de ocUvolov elvan Umooivolov ToU
tauTou Tov. ‘

B) (A =B kai BcT)=AcTl (uetaporikn). ‘H loxis Tfis Seutépas
1816TnTOS QaiveTon duéows, Eav kauwpey SiaypdupaTta ToU Venn i T& oUvoAx
A,B,[" émreos dudBapev eis THy o kal B’ T&Ew. To kevdy olvorov F elvan Umroou-
voAov k&Be cuvodou A, 81611 Bdv Utrapyel dvTikelpevov X, TO Smofov va &vrkn
els 70 & kal v& pn dvikn els 1O A. To kevdv guvodov Exer UtroouvoAov povov
Yov tauTov Tov : & < .

A) Elvar avepdy, &md Tous Sobévtas dvwTtépw Spiopols, 811 (A < B xal
B < A)< A=B.

E) Elvan elkolov va éwvorjowper &TL 1y Bvwola «yvrolov UmogUvolors Exel
pévov ThHv petaPaTikiy i8idtTnTa. (N& &raAnfeloete Ty TrpoTacw pE Eva Ta-
paderype).



9. AYNAMOIYNOAON LYNOAOY.

Tod ouvohov TGV Umoouvdhwy dwds ouvdhou I Abyetar Suvapocivorov ToU
ouvdhou I kai mapioTéveTan pt P (Z).

To Kkevdv olvodov Exer Eva pévov Utroouvorov, Tov tautév Tou. Anhadh
#yer 1 =2° {rmootvoda.

T povopehis cuvorov { a } Exel 8o UtrooUvoha TO F kal TOV EauTdv Tov,
BnAadh) Exer 2 = 2! UmogUvoAa.

To Sipshis olvorov {«, P} Exe UmooUvora & &, {o, B}, {a} {B},
BnAabh) Exer 4 = 22 UmooUvoAa.

T TpiueAds alvorov { «, B, v } Exer Utroolvora t& &, { &, B, ¥ }, {4, B }
@vh By} {ah (B}, () Snhabh Exa 8=2° trootvora.

“Eva oUvorov pt 4 oToryeia Exel 24 = 16 UmmooUvoAa kal yevikds &va ou-
vohov u¢ v oToryeia Exer 2¥ UtrooUvola.

Mapaderypa: To SuvauoolUvorov Tol owvddou A = {a, B, y} elver 70

PA)={a, fad, LBY. Gk {(X,ﬂ}, {a.vh {87} {= B vit

10. TYMITIAHPQMA ELYNOAOY.

A) "Av U elven &va olvohov dvagopds kai A elvar UmmoolvoAdy Tou, ToTe
1d glvorov T aToiyelwv Tou U, T& émola 8&v dvfikowv els T0 A, AéyeTal oup-
mipope ToU A &5 Tpds 1o U. TolUto mapiotévetan g A ff CA. "0 opiopds

z U

atrrds oupPorikés ypagetat @ CA = {x/x eUxai x ¢A }.
U

Mapadeiypata: lov. "Eotw U={1,234,56} xai A={1,3,5} Tote
elvar Ae = {2,4,6 }.

2ov. “Eotw olvolov dvagpopds T& olvohov N, Tév puoikéy &pifudv. ToTe
quuTAfipwpa Tou cuvdhou TGV &pTiwv uaikiy &piBudv elvar 1O olvolov TV
TEQITTEV QUOIKEY &pifuddv.

Jov. "Av Bewpriowpey s oUvorov dvagopds TO TUVOAOV TRV YPOHHATWY
ToU dApaPfiTou pas, TETE TO CUNTIATPWIUG TOU CUVOAOU T&V puovnévtwy elvan
Td oUvoov TGV ouppvwy Tou GApaPriTou pas.

B) lMpagikéss T& ocupmAfipwua Ze, TOU cuvdiou Z, g

TapioTéveTan &md TO Sicxypappiopévor  pépos TOU  Tro-
pamAetpaws oxfucros, dmou U elvar 10 olvodov dvo-
9opas.
N Elver govepdy &md Tov Sobévta dpiopdv A N A = & kai A u As =U.
*Emions éwooUpev elkdAcos ST % F=U kel CU= .
g

=5

11, IEOAYNAMA (H IEOZOENH ILYNOAA).
A)' Ao glvoha A kal B, Bidpopa &mo To &, Aéyopev &T1 elvan icodbvapa
10



) icoolevii, & elvar Suvatdy v dvtioToryiowuey T A pE O B olraws, doTe s
oUThy Thy dvTioTorylav k&fe oToixeiov ToU A vd Eyn éva kad udvov &vrioToryov
oTorxeiov &mrd TO B kai ké&fe oToixeiov ToU B va elvon dvrioToiyov Evos kol pdvoy
oToryelou &md 16 A. “Otav, SnAadn, Umdpyn apeipovosipavtog dvTioToryic
MeTatU TGV ouvoAwv A xal B. Mpagopey oupPolikids A ~ B xal SiaPalopey :
To olvolov A elvon icooBeves pe TO B.

Mapadsiypata : lov. T& oclvora A= {a, B, Y} xai B={o, 1, v} elven
icoofevf, 810 Buvdueda va dvtioToiyiowuey TO A pé To B, Y. 6Tws gaiveTal
KATWTEP® :

{a By} {a By}
A | b K.T.A.
fagieg ]} {1, o v}

20v. TS oUvolov T&Y dvoudTwy TGV Tuepdy Tiis EPBopddos kal TO clvodov
TGV guwvnévTwy ToU dAgaPriTov pas elven ioooBerd, 81T opileTon dugipovoot-
pavtos dvtioToixia (dvtioToixla Eva Trpos Eva) peTaly Tév oToixeiwy TEV ou-
VoAV TOUTGV.

B) Aix 1o kevov olvohov Bexdpeba 6T F ~ @

M) Elvan gavepdv 6T loxUouv ai éfis iSidtnTes :

o) A ~ A (dvaxAaoTikh)), SnAadnh kdfe oUvolov elvan icoofevds pé Tov
gauTéy TOUL.

B) A ~B =B ~ A (ouuuetpikn).

Y) (A ~Bxai B~T) =A ~T (uerafaTird).

A) “Otres EudBapey eis Ty o kal B’ TéEw, dTow Slo olvola elvan icoobe-
vij, Aéyopev &Ti Exouv Tov iS1ov minbikov apBpév. Epddopev émions pd molov
TpdTTov eUplokopsy TOV TANGIKOY &pi1Budy Evds Temepacuévou cuvdAou.

E) “YmevBunilopev 6T1 &vax oUvolov A AéyeTcun memepaospévov pi TAnBikov
apifudv v, éav elven icoeBevis pé TS &pyikdy &mdkopua ToU N, ol Teheicovel
gls 10 v.

‘Eva oUvodov Aéyeton dmeipocivorov, Stoav Stv elvan icooBevés mpos ka-
véiva &mrékoppa Tou N,

“Omrws yvwptlopey &md Ty o kal P’ Télw &va olvolov elvoen &meipooi-
vohov, ¢aw xal pdvov Edw, elvan ioooBevts Tpds yvrioiov Uroolvoddy Tou.

Iapadeiypata : lov. TO olvorov TRV TETPAYWVWY TV QUOIKGY &pIOpddy
elvar iocooBeves pe 1O oUvolov TV PuoikdY &piBpdv. Tolto fumopel v Beixbi
ue Thv &fis dvmioToiyiow :

£, 2, 3 e e vieo i)
oo v
D2 a2 e vl

20v. Td olwvorov {1,4,9,16,... }, 8nAadf TO cUvolov T&Y TeTporydvcw

Té&v Quotkdy &piBudy, elvan &mreipoaivodov. TTpdyua, To olUvolov TouTo elven
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looafevis pé TO yvroiov UmoouvoAdy Tou { 1, 16, 81, 256,..., vi, ...}, Omes
gafveTon &md THY KaTwTépw dvTioToryiav :
CIS L Ol e
o4 v Y
e Gl BT, h s U s
3ov. To ouvohov TéW ypapudToy ToU dAgaPriTou uas elven TETEPACHEVOV
kad Exet ANGIKOY &pifucy 24, 51671 elvan {gooBevis pé TO &médkoppa Tou N, ol
Tehelvel gis TO 24.

AZKHZIEIEZ

7) Tlotot &md ToUs xaTwTépe oupBohiopols elvan dpBol kal Toior topahuéver ;
a) 5eN, ﬁ)_i_eN, Y) 5€Q 8) % €N

8) N& dvayplyete T& oTolXEia Tou ouvdlou :
{x/x ckeavds THs ys }

9) N& oupPohioete i &AAov Tpdmov T oUvorov T, Shwy TV TRy vy ,TTou Exouv
BUo ywvias Twv Opdas.

10) N& cupBolicete pi xpfiow uwetaBAnTis X xal YapaktnpioTikfls 8ioTnTos TV
arotyelwy Tou TO alvohov :

A= {23 5,7, 11, 13,17, 19}

11) N& oupBohigere vBeikTIkGs dvaypdpovTes Wepik& oTorksix Tou, TO owolov Z ,
TG &pynTikGY dKepaticov.

12) N& ouuPoricere pé dvaypagphy TV oToiXeiwy Tou TO olUvohov :
B = {x/x guoikds Sipfiplos Siaipetds B 5 }

13) ‘Opoiws Td guvodov :

= {x[x &xépaios kal —1 <x < 4}

'14) N& oupPohiceTe pé Treplypagiy XopakTnpioTikds |81d6TnTos TGV oTOIKEWY Toov

T& TUVOAX :
r={17, 34, 51, 68, 85, 102, 119}

ked A= { 17, 34, 51, 68, 85, 102, 119,... }

15) N& oxnuaricete T& Umooivora Tou { @, x,'\p, w }, Ta omwoia elvar SipeAd.

16) N& oupPolricete pi dvaypagfv Tév oToixeiwy Tou TO albvolov :
E = { yly ToAAamA&otov Tou 6, kal 10 < y < 51 L.

17) N& oynuatioete 76 Suvapooivolov ToU owvddou A = {«, B, v, 5 |-

18) N& ouuPohioere pté &hlov Tpémov To clvorov A, TV TPOTWY &p1Budv, ToU
elven BiapeTol &1k 6.

19) Né& dfetdoete &v elvar foa fi Sx1 T& olvoda :

) {3,4,56,7 ...} kal {x|x Berikds dxéparog > 2 }.

B) {4,3,2,1,0,-1,-2,-3,—4,-5,... } xal {x|x é&xépaios Tfs dAyiPpas < 41}

20) N& dvorypéypete tuBeikTikéds TO oUvohov T&Y uf dpunTikdy dxepalwy.

21) N& TepiypayeTe AeKTIKGS TO GUVOAOV :

{..., —10,-8,—6,—4,-2,0,2,4,6,8,10,... }

22) N& #etdoste &v elven f &x1 &meipooivora T& :

.'.‘K){ 1, _l_.s _l_n ,,l_-s -!-l _J_, }

3 5 7 GE Bl

1 1 1 1 1
e g spergiggn
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23) N& ebpete mwoios &md ToUs kaTwTépw cUMBoAIopoUs elven dpBds kal Toios topai-
pévos :
) Fe{Ph B F={0}y)0e{ }&x={x}

24) Tléoa oTorxeia £xe1 1o ouvohov A= {1, {1}}; Elvan fi dx1 opbol ol ouppo-

Mopol 1€ A, {1 }eA; :

25) N& &mogovBiiTe &v T& sUBUypapua TApaTa T& omoia opifovTat il wids evdelas
elvan | &)1 UmogUvola aUtiis Tfis eUbeias.

26) 'E&v Becopricwpey fva Emrimebov (E) g oUvoov onpelwy, Ti elvan ToTE pia evbeia
e Tou EmiméBou s Tpds o (E) ; Mpdyote ThHy dmdvTnoiv oas oupPolkds. ‘Eav Bewptiow-
pev T6 (E) s oUvorov eubeidv, Ti elvan ToTe 1y elbeia € ;

27) N& xépete gva Siaypapua Tou Venn S51& T oUvola :

A={1,2579101215), B={12349} [I={L259%10,13}, E= {412}

28) Tlolov eiven T6 ouumAfpwua Tol owwdrou ©, Tédy palnTpico vds peiktou u-
waoiou, Gs mpds TO gUvohov M SAwv TGV padnTddv ToU MNuuvagiov ;

29) *Edv fewptiowuev Eva émimeSov (E) ds ouvodov onuelov kol Eywuey Yapaln els
15 EmiTeSov va Tplycvoy, Toiov elval T gupTAfipwHa ToU ouvdhou TGV onueiwv ToU TpI-
yovou (HE TO towTeptkdY TOU) O TTPOS TO Eritredov ;

30) N& xépete Eva Bidypoupa Tou Venn 81& T& oUvola

A={12347}, B={12568} xai [={34569}

31) Tplx cuvora A, B, I' Bév Exouv xowov oToryeiov, dva BUo Spws EXOuUY KOWE OTOI-
xeia. N& xépete fva Sidypaupa Tou Venn, To omoiov v& TaploTdyn aUThY THY TEpiTTWO.

12, TOMH EYNOASN.

A) Tout| cuvdhou A ut auvodov B (*) Adyetcn TO alvohoy, ToU &oiou kdbe
grorxeiov Exel THY iB16TnTe v Gurikn kad els TO A kol €l To B.

ZUuPoAov Tiis Toufis elvan TO N, TO dmroiov Biapaleton topd. ‘O Spiopds
aUTds CUUPBOAIKGDS ypdpeTan :

ANB={x/xeA kal x€B }

‘O &piapds aUTds MepIAaHBaver kad Thy TEpiTTWOW, KaTG ThHY émolay TO
fva ik TGV ouvdAwv elven TO @, OUtw, m.X., AN = 7.

Mapadeiypata: lov. "Av A={a, B, v, ¢} xai B={x & n 6},
T61e ANB={a ¢}

2ov. *Edv A = { x[x dxépaios petaty — 2 xal 5 } kol
B={l, 2, 4, 8 16, 32, 64}, 77 AnB={l, 2 41

B) ‘H tp&tis Tiis Toufs Exer TS £Efs id1dTnTas :

o) AnB=BnA (dtipetabeTikn).

B) (AnNB)YNT=An (BN (mpooeTaiploTikn), af Omoion EmoAn-
BelovTa EUKOAWS.

) ’EndBapey gls Ty o kod B T&Ew &T1 Toun TRIGY SUVOACY A, B, T, Ty
Smoiav oupPoAilopey pé: AN B N T elvan 0 olvohov (A N B) N . “Opoicos
AnBAlNA gvar 1 ovvorov (A N B M) M A ko.k Emadnfevetor edkd-
A STE ANBNTT=AnT NnB=«xTA

(*) Ocwpobuey &va oivorov U Baguxdy, pi xevdy wel Tedelwe Gpopévoy, Tob bmolov To
:

A,B elvan Smogtvora. “H mpafig touf xal 1 xatetéon medfig Evoos, pllovrar elg 7o Suvao-

auvorow 2 (U).
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A) Elven qavepdv 611, étav A = B, Té1e A N B = A. EiSikdotepor elven
ANnA=A, ik x&be clvorov A.

E) ’Edv BUo olvoha 8év &xouv kowd oToiyeia, TOTe f) Topr) Twv elvar 1O
kevdv oUvodov. Ta oUvoda et AéyovTtan TOTE EEva petagd Tov.

MopoBeiypora : lov. "Av A={1,2} xai B={3,41}, 761e AnB=¢.

20v) Eis 70 kaTwTépw oyxfipa T& eUBUypoppa Tufuata AB kol FA T
eUfelog € elvon onuelooUvora Eéva peTaty Twv: ABNTA = &

=

A B I A
Zyx. 12-1

KatwTtépw PAémete TO Bidrypappa Tfis Topfis SUo ouvdhwy eis Biapdpous
TEPITITATELS :

S & A B
@ OO
Exouv xowva otolxeia givat B C A elvat Zéva

Zy. 12-2

13. ENQEIZ ZYNOAQON.

A) “Evwois ouvdorou A ué oUvolov B Aéyetar TO olUvolov, TroU &rmroTeAouv
SAa Ta oTotyela Tév SUo ouvohwy, éTrou PéPaia xdbe xowdv oToiXElov Twv
AopPaveTan piav povoy popdw. ZupPolikids & Spilouds aUTds ypaeETAN !

AUB={x|x€A cite xeB}

Znu. To «eiter onuaivel 6T dva Tuxdy oToryelov X Tiis fvcbosws dvnkel 7 wévov els To

A 1) uovov eis TO B 7 &vrker xad els T& SUo oUvoAa A kal B.
Mapadeiypata: lov. "Av A={1,2,3,5} kai B={1,2,3,4}, Tdte
AuB={1,2345}
20v. "Av A={1, 2, 3} xal B={4, 5, 6}, Tbte
AN B — 1] =384 NG 6L

3ov. "Av T = {x/x dxépanos THs *ApiBunTikfis Afywv els 0} xad A=
{x|x drépouos Tiis *ApiBunTikfis Afywv els 5}, TéTe MTu A = {x|x dxépaiog
Tfis *ApiBunTixfis Adywv eis 0 4 5 } = { x|x dxépauos THis *Ap16u. Sicnpetds Sk 5}.

B) *H mpétis Tfis évidoews Slo ouvdAwy Eyel Tds iBidTnTas ¢
) AuB=Bu A (dvminetafetikr)), B) (AUB)UT=Au (BuT) (Tpooe-
TapioTik), of omoian émoAnBelovtar eUkOAwWS.

) ’EpcBoper els Ty « kad B° 1alw 811 Evwolts Tpiddy cuvdrwy A,B,T, Thy
omoiow ouuPohrilopey pg¢ AU BuU T, efvon 16 olvorov (A U B) u . “Opofas
opifopey AUBUTUA=AUBUNUA kox. EikéAws EmeAnfelercn &1
AuBuUli=AuTuB=BuUAwuTl kT
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A) ’loyver Au G = A, Bid kdde olvohov A, A’ alrrd O & AéyeTan ob-
Sétepov otoryelov Si&k ThHy Tpdtw T &vddoews CUVGAwY.

E) Efvan pavepdy &rd Tov dpiopdy Tis tvaoews STidw A < B, TéTe AU B =
= B. ’Emions elveu Au A=A.

5T) Téhos loxver 1) ouvemraywyn (Au B=@) = (A= & kad B=¢).

14. AIA®OPA AYO IZYNOAQN.

A) Aagopd ouvdhou B &md ouvodov A Adyetal To olvolov, ToU droTeAoly
T& oToiygia ToU A, Ta dmola 8t dwrikouv eis TO B. ZupPolifeTon pugé A —B.

Mapadsiypata: lov. "Av A= {1, 2, 3,4, 5} xal B={1, 3, 6}, Tote
A—B=1{2, 4, 5}

200. "Av A={a,PB,y,05} kad B={a, 8}, 1ot A-B={p, v}
SupBoAIkés & duwTépw Spiouds ypagetal : A—B = {x/x €A kai x ¢B).

B) Elvcn powepdv 871, &v T& ouvoda A kal B elvan Eévar peratl Twv, TéTe
f) S1agopd A — B elven 16 olvorov A. ’Emiong elvan A —F = A.

M Eis 1o mapamielpws oxfjua 76 Sia-
ypaumopévoy pépos Tol A TrapioTdvel TV
Sixgopav A — B. Tlpogavés elvar : A— B =
=A—(A N B). :

15. AIAMEPIZMOZ ZYNOAOY.

*EoTw I Tuyov uf) kevdw oUvorov. Xwpiloper 76 Z eis Umroouvora Bidgopa
10U &, Eéva peTalyU Twv dvk BUo, EoTw T& A, B, I TolauTa, ot AuBU M=
— 5. Tote 10 oUvorov A = {A, B, I } AéyeTan évas Srapepiopog ToU X eis Tpeis
KAAcels.

Mapadeiypata : lov. *Eorw 16 clvorov Z={l, 2, 3, 4, 5}. Td ouvo-
Av A={{1,2}, {34} {5} } elven dvag Siauepiopds Tou Z els Tpels KAGoEIS.
"Evas &AAos Siaueplopds ToU Z eis BUo kA&oss elvan 6 Ay = {{1,3,5}, {2,4} }.

20ov. ’Edv Becoprjowuey TO oUvorov N, Tév euoikéy dpiBudy, kal T& Umo-
cuvora autou Ny = { x/x quoikds &pTios } kad Ny = { x/x guoikds TrepiTTds §,
T6Te TO oUvohov { Ny, Np } efvan &vas Siauepioucs Tou N els SUo khaaes. Ao,
o) Ne #&F, Ne # &, B) Ne n Ny =F xad ¥) Nou N. =N.

AZKHZEIZ

32) 'Eqw A = {x|x quoods Siaipetds Bix 2 } kal
B = {x|x quoikds Sicipetds Sia 3 }, va edpete T6 olvohov A N B.
33) ’Edv € eiven pia edfeia kol K &vas xUkhos eis Eva Emimebov TéTe 11 onpaiver &
oupPoAiopds e N K= ;
34) Eqw & xai € elvar BUo elBeicn fvds dmméSou, Ti onuaive 6 cuuoliopdss Ns' = JF;
35) 'Edw A= {1,23,4579}, B={2,4,6,8}
kai [={1,3,5, 6} v& elpere T& :

15



a)AnE B) AnT y) AnBnT

8) AUB &) A—-T y) AuBuUT

36) Mé T4 olvoha A= (1,23}, B ={345) kai [ = {135 v& &mwornbeloeT:
ST1 loyouy :

)AUBND=AUB NAUTD, BYAn(BuUD=(AnNB U(AnT).
Al o) xal B) loylouv yevikids. N& SiartutrdoeTte pi Atteis aiTds Tas SUo 15167 Tas.

37) Afdeten 1O glvorov A = {1,2,3,45,6,7,8 }. "Av A, elvar 16 olUvohov TéV TEPIT-
TG &piBucov ToU A xal A, 16 alvohov T@Y oToryEiwy ToU A, T& dToix elvar pikpdTEpa ToU 6)
v& kabBopioete pé dvaypaghy TGV oToixeicv Twv T olUvola :

DA NA PYAUVA y) A=A B) AnA £ A-A D) Ef\l n) (\.n\x

38) Edw A < B «xal émions B A, Tf efvan §f AN B ;

39) "Evar glvodov A Exer 10 oroixeia. "Eva &\No olvohov B Exer 7 oToixeia xai f
Tour Tew A N B Exer 4 oToryeia. TTéoa oToixeia ToU A Biv elvan kal oToryeia ToU B ; (AT 6,

40) N& kéuete éva Siapepiopdy Tou cuvdlou

A={a,B,v,8¢0n86 1,x}

a) els BUo xA&oels P) els Téooapas kKA&oEs.

41) ’Eqv A = {x[x dxépatos kal —1 < x < 5} kai

B={0,2-23,5,10 } v& elpere 10 clvohov A N B

42) ’Eav A = {x|x pnTos &piBuds xal x < 3 } kal B = { x|x pnTos &p1Bpds kai x >~—3 1,
va edpete TO ouvodov A N B.
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KEQAAAION 1|

KAPTE:XIANON TINOMENON
AYO IIEIIEPAEXMENQN ZYNOAQN.
AIMEAEIEZ EXESEIE. SYNAPTHZEIZ - ATIEIKONIZEIZ.

16. AIATETACMENON ZEYI'OL EXETIKOQON APIOMON

A) Eis Thv P’ Té&Ew tudBapey S1& T& Biarretory pévar [elyn oxeTIKDY SpiBudty,
SnA. B1& TopaoTdoes s kal ¢ (=2, 3), (5, 5), (=3, 6) (=2, -2), kTA kad
yevikéss (a, B), &1ou «, P oxeTiol &piBuoi Siagopor ueTaky Twv eiTe Byl

“YrevBupuilopey 8T1 els TO BiaTeToryuévov [eUyos oyeTikGv &piBudv Sev
¢miTpéTreTan vadAayT) TGV &p1fuddy, o Té dmoTerolv (Stow efvan Bidgopor),
51411 TéTE TO LeUyoc dMAGer. To Siarretayubvov Lebyos, mx., (—3,4) v Bid-
gopov ToU SiaTeTarypévou [edyous (4, —3).

YrrevBupilopev Emions &1, &&w (x, ) elver Eva SiaTeTaypévou Levyos,
TOTE TO X AéyeTan mp@dtov péhog Tou SiaTeTorypevou Lelyous kol TO W debrepov
péleg TOV.

B) ’Euddapev dxdun Sik THY yewUeTpIkNY TapdoTaoty &Y BiorreTory pé-
yov [euy@v oxeTikGY &piBudy pt onueic ToU émimedou.

O& peAeTHCWHEY Tpa oUvoAa BiarreTarypévey [evy @, Ta Smroia ToAAGKIS
8% yprooToIowiey els aUThY THY T&EW.

17. KAPTEEIANON IINOMENON EYNOAOY A EIIl ZYNOAON B.

"Av Exwpey SUo dtrolaBrimoTe ouvoia A,B, Sidgopa ToU kevou, ta Omoia
sitv elvar OmoypeaTikd®g ovvora ambpdv, Suvdpeda va oynuaTtiowuey Topa-
ordoess, 6% of (a, B), (o, BY) k.T.A., &mou TO TpdTOV Uthos kébe TapacTaoEwS
v durkn els TO oUvorov A kal TO Seu-rspov gis T6 ouvohov B. *Edv Twpa cruuqm-
viowier va Aéywpey STi slvar (o, B) = (o, ) #av, kai povov av, eivar a = o
kai B = B (¥), ToTe K&Be TO1XUTT 'rrcxpoto-rcxms AédyeTon Swatetaypévov Lelyos.
To obvolov SAwv T&Y Sioretayubvav [evydv (a, B), moU oxnuartilovrar, &

(*) Ilav advorav udpopov Tob & elvat Zowduaptvoy pt plav oytow (§21 xal § 25) iob-

Tog, Pdoel THg dmolxg Suaxplvovtar T& aTolyeia Tou.
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AdBwpey T « &rd Td A kol TO P &wd 16 B, MyeTan kaptesiavoy yivdpevov tod
ouvélov A émi 16 ohvolov B kad oupPolilercn e A X B. |

Els Tov dvewotépw bpiopdv Stv &morheieTon v elvar A =B* TtoTe T0A X B
yiveton A X A kal ypageTan ouvtoucs @ A2

’Emrions elvan AXZ = kol g XB=¢.

ZupPoikds & dvwoTépw Spiouds TOU chp'reclowoﬁ YIWOUEVOU YPAPETAN :

AxB={(x,y)|xeA kad yeB }.

Téx olvoda A, B AbyovTan mapiyovieg TOU KOPTECIQVOU Ylvopévou, Trpés-
Tos TO A, Belrrepos 1O B. )

IMepadeiypata: lov. Eorw A= {q, P, y} xai B={23} “Exouev
AXB={(q2),(«3),® 2, B3 .2, (v,3) } Tapapoluev 811 &rd
ke oToiyelov ToU A TpokUtTow 2 [eUyn (boa elvar T& oToixela ToU B), £mo-
péveos &mrd T 3 oToiyela ToU A & Tpokiyouy 3 - 2 = 6 lelyn. AnAadn & TAN-
Bikds &piBuds ToU A X B elvon 1o ywdpevov Ty TTANBikGY &piBuddv Tév A kai B.

Mt Tdv 1Biov TpdTTOV cupTepaivopey, yevikTepov, OTi &v Sik BUo memEpa-
oubva oUvora A kail B elvan mAnBikds &pifipds ToU A = k kad TANOIkOS &p1Buos
ToU B =2, Téte mAnBikds &pibuds ToU (AXB)=«x-A.

20v. *Eoted mwéAw A = {o, B,y } kai B={2,3 } kai & oxnuaticwuey
16 BXA. "Exonev BXA={(2,0), (2,B), (2,¥), 3., B, B), (3, Vy) }. Tex-
patnpoUpey 611 TO TAfBos Té&V oToixeiwy Tou B X A elvan 2:3=6. TO AXB
dueos elvon Bidpopov ToU B X A.

Fevikéds loyier: A #B = AXB #BXA

3ov. "Eotwo A=B={—2,3,4}. Tore elvou AXA=A2={(—2,-2),
(_2: 3)r (_ 2r_4)v (3! —2): (31 3)1 (3: 4)r (4! 7= 2)1 (4r 3)? (4v4) }

18. TTAPAETAEZIZ TOY KAPTEZIANOY I'INOMENOY ME ITINAKA AITTAHZ EIZOAOY®

Eis 10 Zy. 18 — 1 PAémreTe &va mivaka, Tou dvouddeTan mivag durkiic eicd-
Sov, pt TOV OTrolov TTXPICTAVOMEY TO KAPTETLOVOV
3 |(@,3)|(B,3)|(y,3) ywdpevov AXB, émov: A= {o,B, v} xa B=

2 i@ 2) (B 2V 2 = {2,3}, BnA. 10 AXB={(« 2), (o, 3), (B, 2),

= @3 02 )
Al B ‘H oA ToU a 8iBer & lebyn (o, 2), (o, 3)
Iy 18-1 gls THY kaTdAAnAov Béow Twv. TO iBiov cupPaiver

kal 81 Tas oTAas TGV B kal y Tou Trivakos.

Eis 16 Z¥. 18—2 PAémreTe TOV Trivoke S1TTATS

elodBou B THY TapdoTaow ToU KApTEGICWOU 4 |(24)| 3,4) | (4,4)
wopévou A XA, dmou A=1{=234

: Né& kaTaokeudoeTe -rrivcxxci SirAfis sii‘éScu . (2,3)| 3,3)| 4.3)

i T B X A, é6mou A={q, B, Y} xai B={2, 3}.

(TToU 8& ToToBeTrioeTe T& oToXEia ToU B ;).

-2 | (-272)| (372)| (452)

Inp. Elvar govepdv 611 Suvdueba vé kaTaoxeud- A
~ : e ; N =2 3 4
gwpey Tivaka SimAfis eloddou kal Bk Eva Tuydv UTro-
ouvolov Kaptegiavol ywopévou. 3y. 18 -2
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19. TEQMETPIKH (TPA®IKH) ITAPAZTAZIE KAPTEZIANOY T'INOMENOY.

Eqv Becopricwpey T péAT Evos SiaTeTayuévou [elyous oyeTikdy dpibudy
@5 ouvTeTorypévas onueiov els TO émimredov xOy, ToTe ke SiaTeTorypévoy (eu-
yos maploTauel Eva onueiov els TO Emimedov alTd. ‘Emrouévws fva Kapteoiavov
ywopevov pé dlo TrapdyovTtas B& TapioTdvn TOTE Eva cUvolov onueiwy ToU émi-
meSou. TO ocUvolov TV omueicov ToUTwv TO Svoudlopsy yeopetpkny (1 ypao-
PikN) mapdactacty tob Kapreowavod yivopévov. ‘Eqv ..

' 2 § 3

M={-1,1,2)} kal N:{O, - T}’ Tote M X N ={(_ 1,0),((71,— -5')'
(1,0, ((1, - %) 2, 0), (2,_73)}@ gis 1o ox. 19— 1 PAémeTe THY yecoue-

TpikAy Tou TrapdoTaciy' slvar TO onueieatvorov = { A, B, T, A E, Z }.

Tg
4 ty
e r=(1,0)
x/ J QeI 0 i
Cir3)=B 1 4=0:%) 4ls 70 4B
Z=(2: %) e
L o TR
vyl 0 BER S x
Ty 19-1 Sy. 19-2

Enu. Elvon gavepov &1 Suvdueda va Exwuer yewpetpikiy mopdoTaov kol évos umo-
ouvéAou (MM KevoU) Evds KaPTETIQUOU YIVOHEVOU,

B) lMewpeTpikty TapdoTagv évos KopTeoiovoU ywouivou KEUWOWEY guvi)-
feos, ETaw T& péAn TGV Leuydv Tou elvan oyeTikol &piBuot.

AMG kol ST T& WA TGV (euydv dvds Kapteoiavol ywopévou elvan
&AATs QUOEwWS, TIUTTOpoUHEY V& EXWHEY YEWMETPIKTY TrapdoTacty oUTou. Ag
fBewpnowuey T.X. T& oUvoda A= {o, B,y } kai B={8,¢}, émou & q, B, Y,
8, ¢, elven mpdowtre (. ¥X. "Avrwviou, Bacidsiou, Tewpyiou kA.r. ). "Exouey
AXB={(x%8), (x (5 @ 8, (9}

Aix v&t TTapaoTTiowpEy YEWHETPIKGS TO A X B, AapPavouer dpboywvious
&tovas Oy, O kai érri ToU O ¢is foas peTaly Twv drooTdoets ypdgouey Ta o, P,
y. Tpdogopev &rrions Spoicws émi ToU &kovos Oy ta §,e (Zx. 19— 2). Tote 10
{elrycs, .., (&, B) TapioTdveTan &mod 1O omueiov I, 1O felyos (B, £) &g on-
pefov Z K T.A. kai 1O ocUvorof T&v onueiwv { LA E,ZH,0O } elvan ) yewpetpikn
mapdoTacts Tou A X B,
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20. AIATPAMMA KAPTEZIANOY I'INOMENOY.
B

*Ovouddouey Sidypaupa évos Kapreoicwou yi-
voptvou A X B &Eva Sidypaupa Tou VENN 81k &
ovoAa A kai B, eis 10 dmolov Umdpyouv &l TrAdov
xapmiAa PéAn, ToU cuvBiouv Ta péAn kabe (ebyous
kal 68nyouv &we TO Tpé&dTov £is TO BeUTepov péAos
ToU [eyous. OUtw, T.X., €ls TO Z¥. 20-1 PA&mete
16 Sidypappa Tou KapTeoiavoU yivopévou

Zx. 20—1. AXB= { a, ﬁr Y }X {5: € } = {(Gr 8), (o, €), (B'S)!
B 8 v, 8 (vi9)-}

Eis 10 Zy. 20—2 PAémere TO Sidrypaupa Tou Kapteoiavou yiouévou Tou
ouwddou A= {c, B, vy, 8} &ml T olvodov B={y, §,¢ { }, Ta omola Eouv
kow& oTtorxeia. Elven :

AXB= L (C!., Y); (Cr 5)! (CI, E), (d, g)

(B ) (B 8), Bre) (B D,
oY) (8 8 0 O
&, v, G5 (6,9, (6,0 )

A& 15 [ebyos (y, ¥) mpémel vk Eycousv Pélos, ToU v& dvaywpf) &mo TO
oTorgelov ¥ xal v émioTpéen eis TO iS00 aUTO TO TapioTévousy uE Tov Bpoyov
(T BnAaik), ToU PAsmeTE els TO oxfjua. To 18iov x&uvouev ik To [gUyos (5,5).

Edv A = B, 8& Eycousv diaypappa étrws Tou 2. 203, €is TO dmolov PAL
mete TO Sidypaupa ToU KapTteoiavol ywopévou Tou ouvdrou A= {1,2,3,4}
émi Tov EauTdy Tou.

3y, 20- 2 Sx. 20 -3

Inu. Elvan gavepdy O71 flumopolpey va kataoxeudowpsy Sidypaupa xal &vds Uroouv-
SAou vds Kapregiavol yivopsvou.

AZKHEZIEIZ

43) "Av 1& BioTerayudva [slyn (X + 1,5) xa (4, y—1) slven loaq, v& elpete T
X xal y.

44) N& A&Pere fva oUotnua &ldvwv dpdoxavovikdvy (¥), va mwpoobiopiorrs T& on-

LS . . . = 5
{*} Trodupilonsy & Hva odommux 2Zdvey Réyvetx dzboxavovixdy, dxv elvan Sz80vd-
wioy xal al dptaBelon: povddes Eml <&v 2Zdvev clvan looufixers

LS.
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usia @) A = (8,5) B) B = (—3,6) ki v& elpete Tds cuvTETaypévas TGV CUHUETPIKGY ToU A
TTpds THY dpxniv O xal Tpds Tols &fovas x'Ox kal y'Ow.

45) "Av A={1,2,3, } xal B = { o,B,y }, v& elpere T A X B, v& xépete 16 Sidrypaupd
Tou xal v& TO TapaoThosre xal pi Tivexa BimAfs eloddou.

46) "Av A= {235} xal B={2,—1 }vaelpere Td a) AX A B)Ax B, y)BxB
xal v& xéuere To Sidypapua Tou A x B xal Ty yewpstpikdy Tapdotacw Tou B x B.

47) Tloia elvar T& oUvoha &md T& dmolx toynuaticBn T& KapTeoiavdy ywouevov
{1, -1, (L0, (-L1). ©0.=1), (0.,0), (O,1), (1,=1), (1,O), (L)}

N& xépere 0 Si&ypappa ToU KapreoiavoU ToUTou ywopévou, Tivaxa SimAfis eloc-
Sou kal YewUeTpIkV TTXpdoTaoly cUToU.

48) ’E&v 0 oUvohov A x B mepiéxer 5 oroixeia ({eyn), méoa oroixeia elvar Suvatdy
v& Tepifxn kadfva &wo T& olUvora A kai B ; 8 5] Y M A

49) ‘H dxoroubia Tdv BiaTeTaypévov
Tevydv (2,3), (4,5), (L4), (4.3), (2.3), (1,6).
(4,2), (4,3), (2,3) elvan SiaTayn Aoxayou pds
Tpoxexwpnuévny Sipoipiav Tou, ouvTayfeica I
ui «xOBIKCD TNV YEWUETPIKAY TAPACTATIY, TTOV
PA&meTe s 1O Zy. 20—4. a) N& &moxkputrTo-
ypagioere THY Siartayny, B) Mé Tov iBiov 3
kOBika» v& ouvTdlete TO pfjvvpa @ «dvapévo-
pev évioyUoEis». 2

40) "Eav A = {—2, —1,0,1,2 } v& oxn-
paticere T KapTteoiavdy ywopsvor A x A xal e
V& KEUETE YPAQIKNY TrAp&OTACIY QUTOU.

51) *Eav eivan A = U xai B < U, té7e | |
8& efvan 7} 6xt A x B = Ux U; N Sooete 1 ) 3 4
fva Tapdderypa. Zx. 20—4

5 N A (s,

C
0 B

x

<
—

il -l P (@)
Z [m
>
=

(L}
™
te)

Lo

52) N& k&uete 10 Sidypapux ToU A x A, #w A= {12},

21. AIMEAHET IXEXIE. EIAH TINA (AIMEAQN) IXEZEQN.

A) Eorw 871 A kai B efvon SUo givoha Bidpopa ToU kevou auvdrou. Kade
Yrrootvoloy ToU kapTegiqvoU ywouivou A X B Afyertan dipekiig oxfog dmd TO
A &is T6 B (¥). EiSixcyTzpov : Kéde oyéors &md &va ouvolov A els TO aiTd auvodoy
A, BnA. x&fe UrrooUvohov ToU kapTeciawoU ywopsvou A X A, 8& Aeyetan oyfelg
péca gig 10 A, slte &mAoloTepov, oyéoig gig 10 A.

*ATrd TOv Spilopdy aUTdy ouuTepaivopsy 6TL kGle cyEoig elval Eva gOvohov
Sratetayuévoyv Cevydv.

Hapadeiypa: “Eoto A={1,2,0,8} xal B=1{2,0, 3,5 }. To ouv-
odov R =1{(1,2), (i,0), (2,3), (0,3) } elven Umooiworov ToU xapTeoiavol Yyi-
voudvou AXB=1{1,2,0,8}X{20,3,5} ‘Emcuévws 10 R =l pla oyéols
&rd T ouvorov {1,2,0,8} els 10 {2,0,3,5 1.

Ard v Bnhcoocousy &T1 fva [euyos (¥, w) dvrixel els uiov oxéow R ypdoopsy
cuBws X R . "Qote x Ry onuaival (x, ) €R. Ak iy oxéow ToU dwetepe

s 8% mapzisimepsy b inifetov Sipekiiq.
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mopadetyparos Exopev : IR2, IR0, 2R3, OR3, 8nAadh (1, 2) €R, (1,0)€eR,
(2,3)eR, (0,3)eR.

To alvodov Tév mpdTwy peAdv TV levydv, T& Stroia d&moTehouv piav
oxtow R, Myeton np@drov nediov 1) nediov dpiopod tfig oxécemg R. O& 16 cup-
Boilopev ut TI. To olvohov TG Beutépwov WEAGY TV levy &y, TmoU &moTeAouv
v R, Aéyeron Sebrepov nediov 1) nediov t@v Tpdv tiig oyéoewg. O TO oupPo-
Aifcopev pg T. TS otworov TT U T Aéyetcn Pacikdv covorov tfig oyfoewg R. O&
10 oupPolleoper pt U. O0Tw Sik Ty oxtow R Tol dvwTépw TapadetyuaTos,
Exouev &1 :

TS Tedlov dpiopoU Tns elvan = {il; 2, O GEeA

TO Tedlov T&Y TGV Tns elven TO T={203}CB

T Baoikév Tns oUvorov elvan TO NI TR S RO E S

Hapatipnog: ‘H dvwtépw oxior R = { (1, 2), (1, 0), (2,3), (0,3) }, ou
elven pic oxtois amd TO A= { 1, 2,0, 8 } elg 1

{

B={2,0, 3,5}, elvan cuyypdves
pla oxtols péoa els TO AU B=r={0,1,23,5,8

ouvorov ToU [ X T,

‘H dvwotépw oxéois R elven &mions pla oyéois, ard o eovorov TT eig 10
covorov T, 81611 ) R elvan &va UmrooUvorov Tou TTXT kel é&xopn elvan pia oxéoig
péoa el 10 Pacikov sivorov U = {0, 1, 2, 3 }, &16mi aftn elven UrooUvorov Tou
UxU.

"Axéun 1 R elven Emriong pic oxeois péoa is 0 {0, 1,2, 3,4, 5,30 }, ou
elvon &ve Gmrepotivodov ToU U kad émions elvon pla oxéois péoa els kéBe UtrepaU-
vohov. ToU Bagikol Tns cuvdrou U.

Fevikéds m&oa oyéols &md Eva cUvolov els &Aho elvan pla oyéois péoo eig
T6 Pacikéy Tng olvodov. (Siartl ;)

B) Mia oyéois, cs alvoAov (leuyév), xaBopileTon eite ué avaypagnv Tév
levyddv, ol T &moTeholv, eite ui ouovlfkny, SnAadn meprypapiv yopaxinpi-
otikfic id16tnTog drd ta pékm t@v Levydv ms.

I') Iepadeiypata oyéoewv. Eidikai tiveg oyéoeig (%)

HMapadeiypo -lov. "As Becpricwuey SYo oUvora Sld@opa Tou KevoU, LY.
&va oUvohov palnTdyr A = {o, B, vy, 8} xal &vax ocUvorov TéAewov B = {K, A\, M,
N, X } ZnTeitan v& kaBopiocopey pé dvorypogny Tédv OTOLXElWV TOU TS gUvoAov
Ry Tév BiarteTorypbveov Jeuydiv (x,y), T@®v Omoiwy T& pEAn ikavorrololy THY
owbrkny «6 x €A Exel émiokepdii Ty y € Bs. ZupPoAixés alTd ypheeTan G
&k :

}, 81671 1) R elvon v Yro-

Ri={(®x y)/x€A #a &moxeptii y B }.
"As UmroBéocopey &1 :
6 pafinTis o Exer Emiokegbfi Tas ToAes K, M,
6 pafinTis P el émoxegBfi THY TEAW A,

(*) "Ex tév mopaderypdrov xal tév mpoTewopévay pdg Adaly doxficewy Tob Kepoaiou
II v& BoBobv, Some xatd Thv xplowy Tob Siddoxovroc dprobv Sud thy Eunédwow Exdone &vénTog.
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& uafnThs y Exer Emiokepbf Tés moAes M, N, X,

& pabnThs & Stv Exer EmioxegBfi xappfoav TOAW ToU owwhou B.

T& Siareraypéva [glyn, ToU ikavotrololv THy ouwbrikny « X €A Eye tm-
oxepdf] y € B», elvan Aormrdv ot dxdrouda : (a K), (o, M), (B, A), (y» M), (v,N),
(y, X). "Qore : Ry = {(x, y) [x €A ¥a Emoxeghfi y €B } =
= { (2, K), (&, M), (B, N), (s M), (v, N), (1) X

“Exouev Aottrdy 886 piaw oxéow R, &md 16 A €ls 76 B, elvan 88 R; € A XB.

TMoparnpolpey T& EEfs :.

1) Eis Thv oxtow R, dvrikouy kai etorysia (letyn) ut 10 abtd mpdtov pélog,
.y T& (o, K) xal (a, M).

2) T medlov dpiopol Tis oxtoews Ry elvar TO M={e,p v, } CA

3) T Tediov TGV TV Tis oxéoEws Ry elven T T= { KAMNX} < B.

4) ZuvBrkn, Tou pller THy oxtow, elven ) «x €A Exe tmoxegbfy y €By.

5) T6 Pacgikdy guvoov Tiis oxEoews elva wMu T={«ap, v, K, AMNX}

‘Els 7O mapdderypa alTO TApATNPOUHEY doun 6T & padnths § Stv Exe
Emioxeptf] xapplay &mwo Tas WOAES ToU -Ou-
véAou B xal émouévexs Biv dpiletan fetryos ué
TrpédTov uéhos TO 8. Aéyouev eis T TrepimTeo-
o Uty 8T1 1 oxfeig 6¢v sivar dplopévn
Bik x = 8.

THv &vwTépw oxtow R; &md To olvo-
Aov A els TO oUvorov B fumopoluev va Thv
TapGoTHCWUEY UE TO Sidypaupa, ToU PAETE-
Te els TO Zy. 21-1. Ex. 21 -1

Els 7o Zx. 21-2 PAémete TOV Trivaka SimAiis elooSou Si&x Ty oxéow R;. T&
durloToiya [elyn onueicvovtan pé GTAUPOUS elg
THy kaTdAAnhov Géow Tov.
Hopaderypa 20v. "As Bewpfiowpey waAw
Zva ovvohov pofnTév A= {a, B, v, 8 } kol Evc
ovvohoy morewv B= {K, A, M }.
+ + *Ag Umobféccopey 6T :
& padnThs o Eyewndn els thy wohw K,
A A & paBnThs P Eyewnn els THy méAw M,
kol & pcdnThs 8 Eyewnbn els Ty woAw N,
& padnThs y Stv Eyewnfn els koppiow &md Tés
AR Blyl|® oAels ToU ouvdAou B.
Maperrnpoluey Topa 671 pé THY owbiny
Zx.21-2 «x €A Eyewiifn s y €B» kabopileran TO alvo-
Aov Ry ={(x,7) [x €A tyewrifin els yEB }, 10
Strotov dx otvohov Biarretaymdveov Jeuydv el pic oxéors. *H oxais auth R,
fuopel v& TapacTadij kol pé dvorypagiy TV oToryelwy Tns.

X
N =
™M
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"Exopev T& £fjs lelyn, mou ixavomroloUv THv anGnmv Tiis  oxéoews :
@ K), (B, M), (5, M),

“Qote elven R, = { (e, K), (B, M), (8, M).

Aix ™y oyéow R,, mapornpoluey T s : )

1) Metoky Té&v (evyddsv, ToU &roTtedolv THy R,, 8&v Omapyouv Letyn pd
@ adTd mpdtov pélos.

2) To medlov Spiopou THs oxéoews R, elvan T M={ap,&} C A.

3) To mediov Tédv TGy THs oxéorws R, elven 1O T={K,M} C B.

4) Zuvbrixn Tiis oytoews elvan «x € A Eyewnfn els y €B ».

3) To Bagikdv ouvohov Tiis oxboeaws Ry elven 16 Mu T={«, B, 5, K, M }.

6) ‘H oxéois alrrn &tv elvan dproutvn Sik x =y.

Els 10 Zx. 21-3 PAémete TO Bidypoupa Tis oxéoews R,.

Sx. 21 -3

Zuppavess pt Soa Enddapey eis THY § 19, B fiumopoUper vd Excopey yecope-
TPk TapdoTacw Tis oyioews { (o, K), (B, M), (5, M) }. ‘H trapdoTacis
aim) elvan TO ouvohov TéV onpsicv (a, K), (B, M), (5, M), ToU PAémeTe els T
Zx. 214, TloparnpoUpey ST 8&v Umdpyouv Blo

Y e onueic pé THY aUThy TeTunuévny.
gk ey Lrovdaie mapatipneis In. Eis 16 JduwTépw
i Tap&Berypa 2ov TapeTnprioapey OT1 peTalU ToOW
(@K) {euydwv, mou &moTeAouv Thv R,, 8iv Umrdpyouv &vo
el ! f| meploodTepa (elyn pE TO alrd TrpddTov péAcs.
L i > x Al oxtoes pt aUthy THY 1B16TNTa AdyovTan ouvap-
U % 2 YOI tioes. “Qoe :
Zx. 21 -4 Kafe oyiéoig, eig tiv omoiav petold t@v Leo-

YGv, mobd TNV amotcholv, dEv Umapyovv dvo
nepocdTepa pi 10 abto mpdrov péhog, Afystal cuvipineic.

‘H oxéos Sposs Ry ToU mrpdyTou mapaBeiypaTtos Siv elvan wla ouvdpnois,
BioT1 vrikowy &ls oy TreploTdTEpa TOU VoS [elyn wé TO alUtd TrpdTov WEAOS,
TX T& (&, K) kai (o, M). Alamiordvopey ToUto dpéows kal &md To oxiiua
21-1, maparnpolvTes 8T1 &rd TO gTorKeiov « ToU cuvdAou A dvaywpoly Tre-
plogoTepa ToU bvds PEAN kel Emriong &mod ToV Trivexa BimrAfis elodbov, oy. 21-2,
mopatnpolvTes 61 Udpyxouv oTiAcn pé TEPITOOTEPOUS TOU Evds oTaupoys,
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Mapaderypa 3ov. (oxéorws péoa els fva otworov). Aletan T6 olvorov E =
= {2,3,4,6,8 } kal {nTettan va dpiodi ut SQuarypagtv TGV oTorkeiwv TS 1) oxéois:

R;={(x,y) /x €E Bicupérns ToU yeE }.

‘H ouwbikn «x Bioupétng ToU y», ouuPohikéds x|y, xofopiler T& (euyn.

TNp&ymerTt 3 oY
2|2, Gedyos 22) 418, Ledyos (4,8)
2| 4, Zevyos (2:4) 313, fevyos (3.3)
2|6, Leiyos (2,6) 3|6, Levyos (3,6)
2|8, Gedyos (28) 616, Ledyos (6.6)
4| 4, lebyos (4,4) 8|8, l=Uyos (8,8)

‘H oxéois Aormdv TapioTéveTal, pé dvarypagiy Tév aToryeicov Tns, s Efig:

Rs = {(2,2), (2,4), (26), (2,8), 33), (3,6), (49, (48), (6,6), (88)}.

Elvan gavepdv 671 1) oyiorg R; 8&v elvar ouvaptneig, To mebiov Spicpal ns
elvan 16 ouvorov TT = { 2,3,4,6,8 } = E, 16 mediov Té&v Tudv tns elvan 10 T =
={2,3,4,6,8 } =E, 10 Pacikdy olvohov Tis oxéoews R, elvar w0 My T=
= E wE =E.

Eis T0 Zx. 21-5, PAémere 70 Bidypanua Tiis oxéoews R, Kdde Bpoyos,
Streos yveopilouey, TrapioTdvel Bédos, ToU dvaywpel &ird fva oTotyeiov kal dmi-
oTpépel (xaTaAryel) eis TG alTd oToryeiov Tou E.

Eis 10 oxfiuax 21-6 PAémeTe ToOV Tivaka SimAfis eiodou, pE ToV Smoiov

RN (R [t sz
6 + o
4 +

3 +

2 |+
Tn23468

Sx. 21-5 Ty, 21-6
fuTopoUuey v TapacTrhowpey THY oxéow R, T& dvtictoixa lelyn onueid-
vovTal pé Eva oTaupov. Els Thv othAny ToU 2 Exouev 4 oTaupols, SnA. Eyouev
4 (elyn pt pdTov péAos TO 2, k.T.A. "OTav Aoimdv UTmdpyn OTAAN WE TEplogo-
Tépous Ao Eva oTavpols, évwoolpsy 8T1 fi oxfols Stv elven ouvdpTnois.

(N xapete yecoueTpikiy mrapdoTacy Tis oyéoews).

Iapatiipnog 2a. Eis 16 &vwTépw moapdderypa 3ov maparnpoluey 871
ioyver To &fs :

A xdfBe x eE 10 {ebyos (x, x) €ER,. Kdéfe oxéois péoa els &va odvorov
gxouoa Ty i816TNTa Ty Adyetan Gvakhestikf. ‘Qore 7 R, elvan dvakha-
oTikT) oyéols péoa eis TO oUvodov E.
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*As Eerdowpey dxdun Ty oxtow R = { (2,2), (2,3), (3,3), (44, (4.3) }.

TTeBlov dpiopoU Tijs oxtoews elvan TO M= {234}
Teblov Tév Tipddv s elven 1o T={234}
Baoikdv olvorov elvar: o U=TuT=(23,4}.

Mapamnpotuev 611 els Thv oxtow dvfikouv T& Tebyn (2,2), (3,3), (4,4). AnAadn
Bi& ke x € U 70 [gUyos (X, X) dviiker els Ty R. "Apa 1) dvwTépw oyéors R elvan
dverAaoTik.

Téhos elvan gavepdy &1 els Td Bikypapua mds dvarAaoTikiis oxéoews péoa
els &va alvorov U, 8& Urépyouv Ppdyor els dAa Ta oroixeia Tou U (Zx. 21-5).

Iapadeiypa dov. (oxéoews ptoa els &va olvodov). Eis 10 olvorov U Tév
podnTédy ToU Mupvasiou pas flumopel va Spioti fi oxeors :

R, = {(x, y)/x ouppcdnThs ToU y) }

Hapatipnow 3n. Elven pavepdv &1 &v & x, elven ovppelnTis Tou yy, TéTE
kal & y, elven ouppadnThs ToU x, kad T& Lelyn (x4, V1) xad (yy, Xy) &vtikou els
T aytow Ry "Qore & {elyos (x,¥) dvikq els Ty Ry TéTe kad 16 (3, X), TO
dmoiov dvopdleTan dvtistpogov (¥) ToU mponyoupfvou, B& dvikn el Thy R,
Al ayfoeis ut cthy Ty 1816TTa AéyovTan ecvppetpikai. “Qoe :

Mia oyéog R eig Eva cdvodov U Afyetar ovppetpikn 2av, xal povov £av,

16 Gvtiotpogov tob xa0z ortoyyeiov tng avixy elg abrhv.
Me &A\Aas Aéters :

Mia oyfoig R péoa elg Eva cdvorov U Aéyetar ovppetpixd) £av, kai poévov
$Gv, 8¢v petaPadietan, dav EvalriGEopev ta pEin 1@V Lsuydv, Tod Tiv drnotelolv.

*Atiov Traparnprcews els THv oxtow R, elvan &1 afrn elvan kad dvorAa-
okt (Siari; ), Stv elvon Speos ouvdpTnais, (Siaerl;).

"Ag detdowuey drdun &v 1 oxéois R = {(1,2,), (2,1), (3,4), (4,3), (3,3) }
elvan ) Sy1 ouppeTpikn.

TMaparnpolper &T1, &v dvarAdlwpey T& wAn TGV (euydv, Tou &TroTEAOUV
i R, mpoxvtrta { (2,1),°(1,2), (4,3), (3,4, (3,3) }, &nA. 7 18l i) R. "Apax 1y’
R elven ovpperpikfy, - ; :

Téhog &md TO ‘Bidypopud Trns Siokpivopey duéocs &v upia oxéols pe-
oa gl el &va oUvorov U elvar cuppeTpikt
&md TS 6T, & &mod fva oToixeiov « ToU
U dvaywpf] &va PEros xal kaToAfiyn els &va
&\o -oToiyeiov P, ToOTE v &AAO PéAos &
vaywpel &md - TO P kol kaTaAnyer e TO .
’EvvoeiTon 81 kol kéfe Ppdyos UmroBeikvuer [eU-
yos, moU TauTiletar ué TO JdwTioTpogov Tou

Ty 217 leUyos. Els 1O Zx. 21-7 PAémere 1O Sidypappa
Tfis ounueTpixfis oxtoews { (x,a), (= B), (B, )
7. 8), (B, 7) (g} &ls 10 olvodov U.

(*) "Av R elvar pla oxéaig, # mpoximrovce 8t &vaddayiie Tdv pekdv Tdv Leuydv Tis R
oxbawg Myerar dvtlotpogog Tig R xal oupBorlfetar pd R-L
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Mapatipnorg 4n. o) Els v oxéow R, ToU s dvw moapadelyuaras dou
Tapatnpoupey 8T loyvel xad 7 &fis iBioms. *Eqv (x,y) €R, kol (y, z) €R,,
TéTe Kal (%, z) € R,.

TMpdynati, &&w & x elven ouppodnTs ToU y kol & y oupuadnThs Tol z,
ToTe Kol x elvet ouppalnTis Tou z, SnAadt :

(x,y) eRy xal (y,2z)eRy = (%,2) ER,.
Kabfe oxéors pg odriiy Thy 1816t AdyeTon petaPariki.

B) "As éfeTdowuey, Sid v fvwworiowper KoAUTEpoV TaS MHeTaPorTikds oyé-
oeis, T oxéow R; = {(1,2), (2,3), (1,3), (3,4), (2,4), (1,4 }.

'E8& elvan TT={1,23,}, T={23,4}, émwopbvews U=1{1,234 1

*Exouev &T1 :

(1,2) eR,

(2,3 eR,
*Emrions :

23)eR,

(34 eR,
’Emrions :

(1,2) eR,

24) eR,
’Erions :

(1,3) eR,

(34) eR,
"Apa | R; elven peraporixd.

MaparnpoUpey dnAadh 11, STaw Si1& Th TU)oUoow Tp1dBa &md oToiysina
ToU U, EoTw a, B, y, oupBaivn vk Exwuev (o, B) €R, kai (B, ¥) €R,, TéTe oup-
Padver v Exwpev kad (o, ¥) €R;.

Y) ’AtioonpeicoTov elven 811 T& oToxElx o, 5, Y &md 1O ouvorov U &iv
elven dvaryxaiov v elven SiagopeTixg petaty Twv. ‘H oxéors, m.x.
Ry ={ (1,2), (2,3), (1,3), (2,2) (5,6)} elvan petaPorikn. Tpdyuot: elven :

M={1,25}, T={236} xad U={1,2,3,56} kol Exopev :

TrapatnpoUpey 8¢ 8T ked (1,3) € R,
TapatnpoUpey 8¢ 81 kai (2,4) €R,.
Taparnpoupey 8¢ 8T kai(l,4) eR,

Tapoarnpoluey 8¢ &T1 kel (1,4) eR,

&g:& xad (1,3) €R,
85; 5 g: xkal (1,2) €R,
ggg g 5: xal (2,3) €R,

“Opofes af oxéoess { (B), (BB) } xal { (), (x, B) } elvon pevapamixa.
‘O ounBolixds Spiouds Tiis ueTaPaTikiis oyfoews elvan :
Vo, By, €U
ué («, ) ER = (o, ) ER
xad @B, v)eER
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“Qoe : pia oyéoig R £ig Eva abvodov U Léyeran perafatiki £av, kai povov
#av, 1a k&b tmada pi otoryeie and 0 U, fota a, B, ¥ (Grov.a, B,y 1 dvaykaing
Sragopa petaki twv), fia v éroiav civar (a,p) € R xai (B, ¥) ER, sivan kai(a,y)ER.

Téhos &mod TO Bidypappd Tns Sioxpivoper duécws &v pia oxéols péoa s
o ouvohoy U elvan peraPorrikd) &mo o 871, Staw v Pedos dvaywpi] &md TO
oToiyeiov a kai Tnyaivy es TO P kad fva SeUTepov Béros dverycop] &To TO P Kad
myabn es 16 y, ToTE kad fve TpiTov PéAos Gvaryeopel &TTO TO o Kad KOCTOAT) Y EL
gls TO Y.

Eis t& oyfuara 21-8 kol 21-9 PAémeTe BiaypluuaTa PETAPBOTIKGY oxé-

[o3:16v] 1
9)
3y, 21-8 Zx. 21-9
Méypappa Tfs petaPat. oxéoews :
Méypappa THs eTaPaTikis oxéoews : { (cx B), (B,y). (e,y),
{(1,2), @3) (1.3), (8,8), (8,8), (L), (m,m),
24, 34, (19} (9 8, (8.0, (18, (L), (xA)}
AZKHZEIZ

53) N& edpere @ 1) 1o mebiov Spropou, 1) To medlov Tév Ty, ) 10 Pacikdv olv-
ohov xai IV) moia elvor f owvépTnots, els Tés dxohoUBous oxEoEls :

@R = {39, (515), (7.21), (5.27) }

B) R, = { (O.1), (1,0), (L,1), (0,0) }

) Ra= {23, 3.2, (22), G4}

8) R, = A?, émou A={0,2,—4}

e Ry ={ (312)' (4,3), (5.4, (6,5) }-

MrTrews AuTopeite va edpeTe kal THv ouvBrikny els Tas oxéoeis R xal Ry;

54) Eis 1o ouvohov Z, Tdv dkepaicwv Tiis *AAy£Ppas, kai pt Tediov dptopol 16 oUvoAov
M= {13912} va xafoploete p¢ dvaypagiv Tév [euydv, ol T&s &moTeAolY, Tds OXEOES :

O R={(xy)/v=x}0) Ro={(x¥)/y=x—-5}

55) N& oyebidoeTe Siaypduparta, Tivakas SimAfis slodBou ral yewueTpikds Trapa-
aTéoes Twv Bi& Tds dkoAoUBous oxioErs :

a R ={(23), (32, (43, G4, (L2, @1}

PYF ={(xy)/y=4x! pxyeN, dtav M= {1,2,34, }

y) Ra={(0,0), (11}, (22), (3,3), (44) }

8) R, = ((32), (43), (4.2). (5.4), (53), (5.2), (6,5

(64, (6,3), (6,2) }. '

Motan &mo Tas dvewTépw oyéoels elval ouvapThoess ;

56) To Siaypapua wds oxéoews slvar 6 Smes. T PAL-
mete el 1o Zy. 21-10. Zy. 21-10

a) ‘H oytois elvar owvdpTnots i &1 kal s Sioxplverar ToUTo &d TO Sidypapua ;
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p) N& mapactfioete THv oxéow ué dvaypopiv T@v (euydv, moU Thy &moteholy.
57) Aldovron T& oUvola :
A={(1,234,56}
kal B'=1{123}
xal {nTelTar va& kabopiobfj ut dvaypaeny Té@v atorkeiwv Tns 7 oxéols :
R={(xy)/xe€A elvau ToAAomAdoiov ToU y € B }.,

58) "Eva clvolov mpoodmwy E = { q,B,y,y } elvon ypauuéva es fva xatdloyov b
aUthv THY oepdv. Els 16 odvodov alts InTeitoan @) v kabopiceTe pé dvorypagfv TV oo
xelov Tns Ty oxfow : R = {(x,y) /x «Beixver» y } ut Thv Eworov 811 1O kéde TpéowITOY
Befyvel aUTols, ToU EmovTan oUToU els TOV kaTéhoyov.

B) N& kduete 16 Sraypappa xal mivaka SimAfis elodbou THs oytoews.

Y) N& &evdoete &v f) oxéols elvar ouvdptnots f Sy

59) Eis 10 ds &vw olvodov mpoowmwy E, o) vd opiobij pd Qvaypagfy T@V oTol-
xelwv Tng 1 oyxéois @

= { (x,y) [ x TavuTileTan pt y }

P) va &tetaohf) &v 1 oyxéois elvar ouvdprnols

y) v& Eetacti] &v 1) oxtos elvan dvaxAaoTikh

5) v& x&upete TO Sidypappa Tiis R,

60) N& ttetaocfi) &v 1) o'xéols

= (W) /xL1y}
gls TO ouvoAov E, T@v eBa1dv vds é'rrmsaou elvan f) &x1 ouppetpikd. (‘H R Aéyetan oytoig
KaBeTOTTTOS).

61) N& etetaadij &v Ay oxéots «. .. &pérns T00. . .» (¥) (Bwwooluev THY oxéow wt ouv-
Biixknv THv X BipéTns ToU y») els 16 olvohov N, T guoikdy dpiBudv elven f Sx1 dva-
KAQOTIKT].

62) N& dtetdoete &v elven fj Sy1 dvoxAaoTikal al oyéoes :

R, = {(2.2), 3.3), 2.3), (44), 2.4) }

R, = {(1.1), (1,2), (2.2), 34, 4.9}

R, ={(2,2), (2,3), G4, (3.3), (3.6), (44), (48), (88) }.

63) N& EtetdoeTe &v 1) oxtols «uikpdTepos fi foos ToU» (Bwooluey Thy oxtow pé
owBnknv THY «X < y») &ls TO oUvohov N, TG Quoikéy &piBudv, elvar f dy1 dvaxAcoTikr.
Emrions &v elvan petaPaTixn.

64) No& éfetdoere &v elven fi 8x1 ouppeTpikal af c')(écrsxg

@) Ry = { (@), (@p), B, (BB)}

B) Ry = { (0,0), (1,-1), (-L,1), (1,2), 1), (22}

Y) Re={(1,2), @,1), 3.3), (4.3), (3,5) }

65) N& étet&oete &v 1) oyfols :

= (X,¥) [ X TrapamAnpwuaTiky THs y }
s 16 oUvodov K, T4 kupTdv ywvidy, elvan fi &x1 ouppetpixd.

66) N& Efetdoere &v ) oxéors R, = { (0,0), (0,1), (1,0), (1,2), (2,1), (1,1), (2,2) }
van ouyypévws dvakAaoTikf Kal guppeTpikd.

67) Eis paoikdv olvorov 16 ouvorov £ (A), Tév UTmoouvidAwy &vds cuvdiou A, vé Ee-
rGoete & f) oxéois R = {(X,¢) [x = w} elvan §| &1 dvarhaoTikd. *Emions &v elvar oup-
leTpikf 1) MeETaPariki.

68) N& tlerdoete dv ab dxdhoubor oxtoeis elvar | Sx1 petaBatikal ;

@ R, = {(1,2), (2,3), (1,3), 3.3) } y

B) Ba= { (%P (BY), BB), (v.¥) (wy), (,8), (@), (55), (x,a) }

Y) Rl == { (112)» (2,3), (],3), (3’4)| (1v4) }

(*) Elg plav oxéow 3l8ouev ouvifog 1o Svoua tig cuvbinng Tng, éreldd dmd admv xa-
opfletar T olvolov T@v Leuydv, mod dmotedobv Thy oxéav.
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69) Els T& olvohov U= {2,14,70,210 } v& Herdoere. &v # oxéors R={xEVy)/[x
Sicapérns Tou y } elven f &x1 peTaPaTik. Né& ttetdoeTe trrlons &v A4 R elven f &1 dvaxAa-
oTiky kal GUPUETPIKT).

U 70) Els T& otvohov U Tédv &vBp@v vds xwplou v& tte-
Téoere & | oxéors R = { (x,y) [ X &Behpds ToU y } elvan §
N &yt uetaPaTikd. MATmes B oxéors elven kal dvaxAaoTikh §)

1 2 GUHUETPIKT ;

71) Eis T6 Zx. 21—-11 PAtmere 1O Srdypappa wds
oxtoews R. N& cupBoAicere pi dvaypaghy T&v oToryelwv

Zx. 21-11 s THY oxtow xal va tlerdoere &v elven HETAPBATIKT.

22. IXEZIZ ILOAYNAMIAZ EIL ZYNOAON U.

EiSapev els T& TpomyoUpeva oyéoels, &mO TOS &tmrolas AKX elven &va-
KAooTIKad, GAAC1 CUPPETpPIKA, &NAant peTaPaTikai, SAAc &dvarhaoTikad Kol
ouppetpikal (F)x.T.A.

“Yrdpyouv Gpws oxéoess, oi dmoian elvon ouyxpdves dvaxAaoTikal, oup-
petpikal kel peTaPamikal. Al oxfoeis abrtal Aéyovta oxéoeig icoduvapias.

Hapaderypa lov. AiSeton &va ouvorov pobnTtdy M = {o,B, Y, 8¢} xal
InTelton vk tEeTaohiy & 1) oxéors R = { (x, ) [x &xa oo TO GUAoTNUX pE TOV
y ) elver A 81 oxforg icodvvapiac.

‘Aravinorg. TTpddtov ) oyéows elven dvakhaoTikr], 516TI k&fe upadnTng
Eyel TO 1810v dvdoTnua pé TOV EquTtédy Tou Kal tmropdvews T& Leyn (o,e), (B.B),
r.y), (6,8), (8, (D, dvixow eis Ty oxeow R.

Asirrepov, & Utrobéocwuey &T1 Evas padnThs @ Eyel TO aUrd dvdoTnpa pE
Tov B, TOTE Kad & P Exel TO T QvaeTIHe ME TOV o K éropévers &v (o, B,) ER,
Téte (B, @) ER. 'H oxtois Emopévexs elvon ouppETPIKT.

TpiTov, é&w Evas padnThs o EXN TO aUTO QAo TAHG ME Tov P kad & B TO oUTd
dvéoTnuc pé TOV €, TOTE Kl & o Exel TO aUTO GUATTIH Be Tov g, SnAadn (o, BP)ER
kel (B, €) €R = (o, €) €R. "Apx f| oxéois elvan peraporikn. ‘H oytols AorTrov
R elven oyéois igoduvauias. ]

*AtioTraparfipnTov elvan 611 fy ouvlfikn «Exet TO a¥Td dvdoTnua pé» Sia-
pepilel TO oUvohov (**) M els UrooUvoAa (kAdoeis), kadiva &mra T& SdTrolx TrEpL-
Acupével Tols padnTds, ToU Exouv TO aUTd dvdoTnua peTtaty Towv.

*E&v r.X. Umroféowuev 81 of uafnTal a, B, € Exowv dv&ornua 1,80 m, oi
¥, { Eyow dvdornpe 1,75 m kal & 8 1,65 m, TéTe 8& Eycopev Siapepiopoy Tou M
els Tpels KAGoEss, T&s {o B} {¥. 0} {3}

(*) Abv elvan dmapalmrov pla oxéog v elva dvaxhaaTiey elte ovppetpixh elte peta-
Batuch. ‘H oxtog my. R ={(1,2), (5,7), (2,16)} &&v elvar ofite dvandaaTixy, olite ouppeTpixd,
ofite petaBotixd.

(**) “H ouvbixn xdBe oxtoews looduvaplag Suxucpller o Baoxdy cdvohrov.
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Elg 10 Zx. 22-1 PAbmere 10 Bidypapua Tis oxéosws R kal tds KAdoeis,

M
= v
5 dQ%g
& Ui
Ex. 22 — 1

els Tds dmolos Siapepilerar TO M, al
ool Svopklovral xhdoeg lgodvva-
piag. “Otreos Biaxplveran els 1o Sidypap-
ua (ox. 22-1) elvan Suverrdv v Eyoopev
KAGoers looduvaulas pé SUo oToiyeia
7l kol pé Eva udvov aroryeiov.

Iapadevypa 20v. N& &etaodi] &
1) oxéois R = { (1,2), (L,1), 2,1), (2v2)-
(3,3, @3, 3,2, (1,3), 3,1} elvan
oyxtols lcoduvapias.

‘Angvinog. "Exouev : T={1,23}, T={1,23}, U={1,23},
a) Eis thv oxéow dvfikow T& lebyn (1,1), (2,2), (3,3), &px elvan dvorAa-

OTIKT].

B) ’Edv &voAA&Ewpey T& wEAn T&v levydv, ou &moteAolv Thv R, 1) oxé-
ols d&v peTtaPdAAeTarr TrpdypaTi EXouev TOTE :
{ (D), (1,1), (1,2), 2,2), (3,3), (3,2), (23), 3,1, (1,3)}=R

‘Eropdveds | oxéois elven ouppeTpiki).

Y) “Exoupev &xodpn :

(1,2) eR
@1)eR
(1,2) eR
@23)eR
2,1)eR
(1,) eR
3,3) eR
(3,2) eR
(3,2) eR
2,3) eR

}:(1,1)511

3,1) eR
(1,3) eR

82;% } = (1,2) eR
83:% }¢(1,3)5R
g%ig }:>(2,3)5R
gggi% J(¢(1,3)ER
g’f;gﬁ }:-(B,I)ER

} = (3,3) R kTA.

SnAadn 1) oxéois elvan kai peraPatikd. “Apa elven ayiois icoduvapics.

Iapaderypa 3ov.

Mepllopey &md Ty wpwTny T&kw 871 8lo elfeicn g

kal g &vds &miméSou P Adyovtan TrapddAniol, &w, kol pévov i, f Touf) Twv
elvan TO kevdv oUvodov, BnAadt g [ /& <=5 Ng = @F AuplvovTes ToV Spi-
opoy alUtov 8& Adywpsy &Ti Blo elfeicn fvds EmiméSou Adyovtan TrapdAAnAot
v, kol pévov 24w, f) Toun Twv elvar TO Kkevdw olwohov i oupmriTTow, SnAcdn
gllasana=g0 g =x

Els ™ mpo™v Trephwrwov Afyouev 611 Eyoupev elBeias zapalliihevg pi
otevilv onpagiav els ™V Seutépov Aéyouey 8T Eyouey elfeios TopadAfAous pd
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stpeiav onpaciav. Eis o &fis pt 10 oluPohov || 8& éwcoGusv TapadAnAlay pé
EUPE[G'U OT]IJC(O"ICIV

"As EeTdowpey Twpa, els TO olvodov E, TV Euﬁ'su:ov tvds Em-n'fBou P, v
oxtow R ={(x,y) [x mapddnros Tpds y }; SmAadh R = {(x,y) | x|l v},
eI @ SR e G P

*Ev mpcdTors TaparTnpoluey 8T T ouvliikn «mrapdAAnios mpde» Biauepilet
Td guvodov E, Tév eifadv ToU émrédSov, els UtrooUvoa (kAdoEls)” SAc oi eU-
fBefcn ToU E, of émoicn elvan mapddAinior mpos wlav dpiouévny edfelav g, dro-
TehoUy piav khGowv 1), 6mws ouvhiBos Aéyouey, piav SiebBoverv. Kabe pia &mo
T&s edBeios adTds elvon Evas dumimpdowTros Tis Bieublvosws kal xabopilel adThy
(ox. 22-2).

To owwohov R = {(x, ), | x||y)es To cUv-
-ohov E, Té&v elbeitdv ToU P, elvan, PePadows, Evar &rrel-
pocuvorov kol Emopéveos T oyéow R Bév fjurro-
= pOULEY V& THY TOPACTACWUEY WE Quaypa@hy TGV

R oToiyeicv Tns. ‘Emedh Suws kdde edfela x elva

Zx220=2 Tap&AAN A0S TTpOs TOV EauTSY TN, T& feuyn (Xy, Xy),

(X5, X5), (X3, X5), K.T.A. 8& &urikouv eis Ty oxéow R.

‘Emropéveos | R elven dwahaoTixr. *Emrions, weldn, &v x; | [y, T6Te kal y | x4,

BnAadn & TO [eUyos (X, y,) dvikn &ls thy R, TOTE kad 70 (qu, x;) 6& &unkn
gls TN oxéow R, 81’ a¥td f) oyéois elvan ouppeTpikn.

Téhos x ||y kad W ||z = x || 2 kel Emropéveos Sidk k&Be TS eUbaiddy X, , Z,
i Ty dmolaw (x, W) ER kal (y, z) € R, Eopev kal (x, z) R, nhadn @ R
elvar kol petaPorixn). Elvenr Aormdy i R GwaxAooTIKY), CUBHETPIKT Kol BeToPor-
Tikf}, BnAadn elvar oyéols icoBuvauios.

AZKHZIEIZ

72) N& etdoete &v 1) oxéors R= {(x,y) [x =y } els 1O olvohov E, T&v eUbu-
Yedupwy Tunuéray, elvatl fi &y oyxéars looduvapics.

73) N& Eetdoete &v A oxéos R, = { (X,¢) / U
X ~ g } els fva olvorov E &1rd olvola, elvan fi Sxt 5
oytols foobuvauias.

74) N& tetdoete &v f) oyéols :
R = { (B), (B.a), (%), (B.L), (B.Y), (v,B). & @ =
v,y), (v, (@) } elven fi &x1 oxéors looduvapias.

75) Né& tlerdoere &v 1y oyéors Tijs dtrolas TO
Bidypoppa PAémeTe eis T Xy, 22—3 elvon oyéors {oo-

Buvaples. Sx. 22-3°

23, ANTIZYMMETPIKH EXELIZ MEIA EIZ ENA IZYNOAON U.

“Eorw # oxtois R ={(1,1), (1,2), 3,4, (52) }. *Exouev TT== {1,3,5 },
T={124} U={1,234,5} Taparnpouuev 611 1 R Btv Tepiéxer 1O duri-
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oTpogov (eUyos kavevds (elyous Tns wé péAn &mo SiagopeTika oToixela Tou U.
Al oyéoels, ToU Exouv adThy THY 1816TNTa, Aéyovtal @viicvpperpikai. "Qoe
(R avtovpperpiki) <= (x, wcU, yx # v xai (g y)ER = (y,x) €R).
AUTd onuaiver 61, d&v (x,y) R kal (g, x) € R, 1éTe O& givan x = .
'HutropoUpey Aotrdv v eimreopey 6T :
(R avuovppetpiki) <= (x,y €U, (x,y)eR kai (y,x)ER = x =)
KAagoikov Trapdderypa QUTIGUMUETPIKTS OXfoews elvan 1) OyYEols «ueya-
AUTEpOs TOU» eis TO cUvodov TGV @uolkdy &pibudv, dniabn 1 oyéols :
R={(xy|x>wy} utx, peN [p&yuar, & fva (eUyos ué oToiyeia &mwod
70 N (Sidpopa peTall Toov) dvriket eis Ty R, dmeos .y, TO [evyos (5,4), SioTt
elvar 5 > 4, 6 dvtioTpogov (elyos (4,5) Biv dvnkel eis Thy R, 8161 dev ioyle
4 5

24. IXEZIIZ AIATAZEQZX EIZ TYNOAON U.

Mia oyéois, eis éva olvoror U, AédyeTan oyéolg dratafewms, ¢dv, Kol povov
£dv, clvon GuakAcoTIKT, QUTICUMHETPIKY Kal peTaPaTikn.

g Hapadeiypa lov. ‘H oyéois R = { (x, w) | x Sicupérns Tou @ } eis 1O oUv-
ohov N, T&®v guoikdy &pifudy, eivan pia oyxéoig datalews.

MpdypaT: @ 1) & &piBuds Tou N eiven Sicupérns Tou EauTol Tou 6 1,
.. €lvan Srxpétns ToU 1, & 2 ToU 2 k.o.x. kai Emopévess Ta levyn (1,1), (2,2),
(3,3) x.1.A. dvfixowy eis THY R. "Apa 1y R eivon dvarxAaoTikny. 2) ‘H R elvan dvmi-
ouppeTpikr), 816711 TO LeUyos .. (4,8) dvikel el THv R, &AA& 10 (8,4) Bév com-
kel els alTny, 5161 & 8 Biv elven BiaipéTns ToU 4. Kal yevikds, v Eva SiateTay-
uévov (eUyos pé wéAn &md SiagopeTikd groiysio Tou N dvnkn eis v R, TOTE
TO dvTioTpopov ToU (elyous alToU Bév durixet eis TAv R. 3) ‘H R eiven petaPa-
TikA). Tlpdypary, fdw évas puotkds dpifuods x sivan Sroapétns fuds GAAoU W Kol O
W Evos TpiTou z, TOTE kad & x O& eivon BicupéTns ToU z kKol mopéveos B Exwiey :
(x,¥) eR, (y, 2) =R xai (x, z) €R. ‘H R Aormrov elvan dvakAaaTikr, QUTIOUM-
METPIKT Kai peTaPaTikn), dpa elvan oxéols SioTdiews.

Mapadeiypa 2o0v. ‘H oyéois R, = {(x,¢) | x <y} s 10 ouvohov N,
QuUoIK&Y &p1Buddy, eivan oxéors SiaTdlecws.

Mpdrynatt : 1) Ak kdbe x € N eiven x = x kal émoptves (X, x) € Ry, &pa
1 R, slval dvaxAaoTikn.

2) Edw x, y e N kal ioyin x < y, T61e Biv loxvel y < x, To omoiov omn-
padver 6T : &v (x, @) €R,, pE x # w, ToTe (W, x) ¢ R;. Ot 1y, 2 < 3 xad
gropéveos (2,3) e R,, &AA& 3 € 2 kai émopévess (3,2) € R, "Apa | R, elvan &v-
TICUHHBETPIKN.

3) ‘H R, elven petaPartixn @ Si167y, v x, ¢, z €N kol elvar x € @ xad
Y < z, TOTe B elvan kad x < z kad Emopdves (x, W) ER,, (W, 2) Ry kal (X, 2)
€R,. "Apa 7| R; elvanr dvarhaoTikd, &uTiouppeTpikn Kol peTaPoTikn, SnAadh
elvon oyéois SiaTdtecos.
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25. AIATETACMENON ZYNOAON.

TTaw otvodov, els T& dmolov Exer dpiobi] pia oytois Slcrroriecog R, dvopdle-
Tau Sratetaypévov cdvorov (ut T dvwTépw oxéow). "QoTe TO oUvolov TV Qu-
ody &piBudy, tpwdiacpévoy pé THY oxfow R = { (X, ) [x Bicipérns Tol

y } elvar Siaretaypivov ovorov (§ 24, Trapdderypa lov).

To aird olvorov N Epwdiaopévov pé Thy oxéow R; ToU dvwTépw mapa-
Belyparos Tfis § 24, SnAadn uE Ty oxéow « < », elven &miong SiaTeTorypévov.

To alrrd alworov N Suvaron vk «Siaraybii» xai pé thv oxéow Ry = { (x,
¥) | x ToAAamAdotov ToU  }, B16T kal aim) ) oyéols elvan pia oytols Siard-
Eews péoa els TO N (efvan SnAadt| dvaxkAcoTikr), GUTICURUETPIKT kal peTaParTix).

Ao T& mponyoUpeva ouvdyetar &Ti fva oUvoAov elval Buvatov va Bia-
Tax®j kata TeplocoTépous Tou fvds TpdTTOUS.

TMapornpolpey Twpa 6T1*81& 10 olworov N dx mpos v oxéow R,, &n-
Aot Ty oxtow « < », loyle 7 &fs iBoTns ;-

Admivx eNkad ey eNioyletfi x € y fi ¢ < x, SnAadn f| pdvov
(x, y) e R fjpdvov (y, x) eR.

‘H cdrt) 18165 Speos Btv loyUer Sicx 1O oUvorov N dos rpds Thv R, SnAadh
THY oXéow «x BioupéTns ToU w», 810Ti, &v X, Y elvar BUo TuxdvTa oToiysia ToU
N, 8tv loyUe dTrwodnmoTe Ay (x,¢) € R, 8nAad™) 6 x elvan Biaupérns ToU W, 7| (W,x)
€R, 8nAadn 6 y elvan Siocupérns ToU x.

Fevikéds dv oUvohov U Siaretaypévov s mpods plov oxéow R, pé ThHv
iBiomnTa 81 médw x € U kai méw w e U joxber 611 ) (x, ) eR | (W, x) ER,
Aéyetan bhikdg Sratetaypévov Kal ) R Aédyetan ToOTe dhiki) Sratadic, GAAws Aé-
yeTar pepikddg Swatetaypévov kal 1) R Aéyetan pepiki) Sratalic.

OUtw m.x. ) oxéois R, 1ol dveotépw lou TapadeiyuaTos s § 24, elven
pla pepikn) Sidratis, 8161 Umdpyel m.x. TO {eUyos (3,5) Tou alTo kal TO dvTi-
otpopov Tou (5,3) Btv dvrkowv eis Thv R, 81611 oUTe & 3 elven Siaupérns ToU 5,
oUre 6 5 ToU 3 xai 3€N, 5 eN. ‘H oyéois épws R, ToU 2ou rapadelyuaTos Tijs
§ 24, elvon pla dAikn Sidrakis, 81611 B1& Vo TuyévTa gToIXEix &mo TO N, EoTtw
a, B, | 8¢ elvan @ < P kal &mopévas (a, B) eR; 1) 8& elvan B < o kai mmoudvads

(B, o) eR,.
AZKHZXIEIZ

76) Eis &va q:u%\c&mov TGV ouvdpwyv T ppoupd &rroTeEAeiTan &To Eva Aoylav A, BUo Sexa-

B A [
B

Zx. 25-1 Ex. 25-2
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vels §,, 8, xai Tpels oTpamIdTAs Oy, O, 05 Els 10 olvodov U= {A, &, &, 01, 03 05} 1
ouvBikn «& X UtraxoUer els Tdv w» kabopiler fva ouvohov feuydv, SnA. plav oxtow.
o) N& xafopioete &v ) oxtors aUTn elvon SAikn f| pepikn Sidralis xal va SixancAo-

yfioeTre THv &wdvTnoiv oas.
B) N& xduste 10 Si&ypappa Tiis oxéoews. MMids &md 10 Sidypaupa fuTopoUpey v

Siaxplvopey &v elvan SAkfy fi pepixkn Sidratis;
77) Els & otvorov U = { A,B,IA }, dmou T& A, B, T, A elven & olvoAa, Tou PAtmete

els T Bidypauua ToU ZX. 25—1, v& kobopicete ut dvaypagfv T@v oToixelwv Tng ThY
oxtow R, = { (x,y) [ X € y }. N& tetdoere & f oxéors elvan oytors Siarhlews kal & elvay,

v& dEnynoete i Si&Talis elvan @ pepikh i OAN.
78) Eis 6 oUvorov U = { A,B,[ A } &mou 1& A,B,I" A, elvar T7& olvoha, T&v dTroiwy

T6 Sidypaupa PAémeTe eis TO Sidypappa ToU Zy. 25-2, va kabopioeTe pi dvarypagiy Tév

leuyddy, ToU ThHv &moTeAoUv, THY OXEoW
Ri={(xyp)/xsvy}
*Emeita va &fetdoete &v 1) oxéors elvan Siatdiews, kai, & elvan, T eibous elvar kal

Siaxri ;

AITEIKONIZEIZ — EYNAPTHEEIX

*H &wvoia THis ouvapThoews, THy dmolaw 1181 yvwpilouey, Tailer owoudaiov
poAov Tooov gls T& MabnuaTiké, doov kal els Ta&s *EmoThpas, moU TG Xpnoiuo-
otoUy. Al ctov TOv Adyov Bibouev 86 ulav edputépav dvdrmrTulv Sia Thy Ev-
volav Tfis CUVQPTTOEWS.

26. ATIEIKONIZIZ TYNOAOY EIZ ZYNOAON.

A) "Eoteo &11 A kai B elvan 8Uo olvolra Bidpopa Tou kevou, Ox1 dvarykaicds
Si&popa peTaly Towv, EoTw 8¢ OTIL pé éva k&molov TpdTov dwTioTorilopey eig
v oToixeiov X €A Efva (kal updvov
&vx) oToixeiov w € B. “Eva Tpdmov &v-
TioTofyws PAETTETE TTapaTAEUpws ¢ T
BéAn ToU dixypdaupaTos (Zx. 26-1).

Eis Tnv & Adyw avucrtoyyiav,
Ses PAérouey, &Y oTolyElov GTO TO
A Exe1 va (kal pdvov) GuTicToixov aTol-
xelov &md’ To B, dnAadn els Ty dvTi-
oroixioay alTiiv ¥XpnoidomolourTa  SAX
T& cToixeia A.

ATrd Thv Trponyovutvny &vtioToryiav OpileTanr TO olUvolov SiaTeTarypé-
veow Tevy@y F = { (@), BA), (v, (5,9, EN). )

To6 oovorov F givar pia oxéoig amd 10 A eic 10 B xal mopatnpobpev sig
adtiy 6ti: 1) T&v oToixelov ToU A TropoucidleTal s TpddTov pEAoS k&Tolou
&md T& SicreToypéva {eUyn, ToU droteAoUv Thv F, 2) mév oTtoiyeiov Tis F
elven SiarreTorypévor [eUyos pé pédTov péAos Tou &rd TO A Kol pé SeUtepov pélos
Tou TO @vticrolgov ToU TrpcdTou péAous Tou eis To B kal 3) &&v Umdpyow 8uo
f| epioodTepa oToIXeTx Tiis oxéoews F pé TO almd TrpddTov pehos. “Qoe :

Sy, 26-1
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‘H oyéog F sivar pia covaptneig pé nediov opropod tng 10 A xai pé nediov
tdv Tipdv g éva dmocivvolov tod B.

‘H cuvdpTtnols aUTn fiuopel v& d\juBo?\lcﬁﬁ cos EEfis

F={(xy)|xeA kai g 16 eis 76 B dvricToryov ToU x }.

M&oa cuvdprnols pé Tediov Opiopol, Eotw A, kol Tebiov TGV Tudv TN
&va YTrocUvohov ouvdiou B cuvnBileTan vk SvopdleTan kai povectipovtog dmetl-
kéviolg Tob A gig 0 B 1) &mAGs aneikovicig tob A gig 1o B. i

Moo povoonuavTos &meikdvmals, EoTw F, &vos cuvdAou A eis gva cUvoAov
B, SnAadn maca ouvdapTnois F pe Tediov bpiouoU Tns A ko Trediov TGV TIPGY
TN Evac UtrooUvorov Tou B, cuvnfiletan v cupBoAileTean kod ¢ EEfis : F: A—B
kai SieBdleton : i F &rmrecoviler 16 otvorov A eis 16 B.

>AvTi ToU ypduuaTos F flumopouuey v& XPTCIHOTTOIT|CWUEY kal &To1od1n-
mwoTe &Aho, cuvnbuws 8¢ @, o, g, R x.T.A!

“Eotw pio TuxoUoo HOVOOT|MOVTOS &TTEIKOVITILS f: A—>B kal fotw 6T1
gl TO oToIxEToY, MY, X EA &vTioTOIXET TO W €B* TéTE TO X SdvopdleTan apyé-
torov ToU W, TO B y dvoudleTal lk@V TOU X KaTX TV HOVOCTIHOWTOV XTTEIKO-
viow { kai oupPolileten ut [ (x) (SiaPdleTan : & Tol xi). To f (x) Aéyeron kai
R i ovvapticees els To x. “Humopoluey Tdpa v ypaywHey TTATPECTEPOV :

f
f:A>B:xeA—=f(x)eB
Tou BioPdleTan & EEfis 1 ) ourdpTnots [ &meikoviler To oUvorov A el TO B, doTe
& x €A v& dmekovileTon i Tiis [ els 16 f(x) € B.

Znueiwots. ’Ews1§ﬁ, &res eidapev, 1) Bwwola dmeikdvicls Tou A eis 1O B, cupmrimTel pe
THv Ewolow ouvdpTnols i ediov &piouol TO A kol Tebiov Tdv Tipdv Tns EVa UtrocUvoiov
ToU B, 81& ToUTo &g T &mdpeva of Spol guvaprnaig kal dnelkovicig Sa xpnoipomoloUvTal
&B10popws.

B) “Otav ypnoipotrooUusy Tdv Spov «ouvdpTnois» 1) WeTaPAnNTH X €A
Abyeten dveSaprnrtog petaflnti) Tis ouvapTnosws kad | peTaPAnTn @ = f(x) €B
(mrov elvon ) elkdov TR x) Aéyeton EEnprnuévn petaPrnTi Tis cLVEPTHTEMS.

Hapotipnoig. Eimauey els T& mponyoupeva éT1 1) dvTioToiKie, Tou Spi-
letau, STaw els kdBe oToryeiov fvds cuvdhou A dvTicTorkilouey &var (kad pocvov)
oTolETov Evds owvdhou B, mpaypaToTolEiTan «KATA KATIOIOV TpoTovr. Tpo-
o1 dvTioToryicews UTrdpyouy oMol Evas TpdTros eivon Y. pE Tivoke, €is TOV
&molov karaypdgovtan of Tipad THs peTaPAnTfs ¥ wxad i dvtioToiyor Tipal
Tis peTaPANTHs w. Zuvhbws BideTon cuvdnkn (TUTros T TTpoTagTis), wE ThHy dtoiay
TrpoaBiopileTan TO BelTepov péros ToU k&be leUyous, &Toaw Opiobf TO TrpdTov,
&mws O 18couer kaTwTépw eis Bidpopa TapadelypaTa.

27. MONOZHMANTOZ ATTEIKONIZIZ ENOZ ZYNOAOY A EITANQ EIZ ZTYNOAON B.

Eis T& mponyoupsva (§ 26, A) eidapey ThHv povooT|powTov XTTEIKOVIGIY
f: A— B. Eis ey raparnpouuey 11 Irédpyel oToryeiov ToU B(T w), xwpls &p-
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XETUTTOY Tou eis TO A, SnAadn sis oy Stv tupavileten kébe oToryeiov Tou B
@5 elkedv K&TTo10U oToixelou ToU A. A oimd
Aéyouev 8T1 Exopev &Treikdvioy ToUu A pica els
T6 B. "Hutmropel Sucws vé okeedij kaveis kai po-
vognu&vTous &rsikovicels fuds ouvdlou A s
olvodov B, xata T&s Smolas xdfe oToiyeiov
Tou B elven eikcov kdmoiou  oToiysiou ToU A,
OUrw els 10 Zx. 27-1 PAémwerte piav To1QU-
TNV &TEKOVIoW © pE  «oUvodov  dpYXeTUTTwu»

TO A ToU Z¥. 26-1 kol «oUvolov eikdveovy TO c:A—>B
B ToU Zyx. 26-1. Sy 2l =1
Kabe povooninavros &meikdviais, fotw [ 1 A — B, els v émoiov T8y oTol-

Xelov ToU B elvan eikdov kdrolou oToiyelou ToU A, Adyeton povostfipaviog dnel-
Kkoviolg 100 A inGvo eic 10 B.

OUtws #} &meikdviots, ToU TrapioTdveTar els TO 2y. 27-1, eiver pic povo-
onuavTos &elkdviols Tou A Emdww sis To B.

28. AM®IMONOZIHMANTOZE AIMEIKONIZIE ZYNOAOY A EMANQ EIZ ZYNOAON B.

Maparnpnoare THy &meikdviow o els 16 Zx. 27-1 xkal ™y &meikdviow @

i TO kaTwTépw Zy. 28-1. BAémeTe 611 ko

K A fi o xed 1) @ elvon povooruavTor dmekovioeis
£vos ouvdAou Emdww els dGAAo oUvorov. Ala-

a
8 ¢ : ed PEpoUy  OUWS  KOTX T?OTO iels 'rflv o U-
‘ Tapyouy oTolxeia ToU oUvdAoU TQW  Elkd-
v ‘ vewv B, mou Eyouv meplocdTepa dpyéTuTa
amo fva, T.X. eival o) =W kal g (€) = p.
2 Eis Ty ¢ Spws oltd 88v oupPaiver, dnAadn
els ™Y ¢ xc&be oToIyeiov ToU cuvdrou A (Tév
GovEs hdee eikdvaov), eivon eikcov pévov fvds oTotyeiou Tou

Ty. 28— 1 cuvdAou K (T&u dpyeTUoov).

Kabe povosfuavrog aneikévicis £vog cuvolov A éndve eig ohvolov B, sig
v onoiav cvpPaiver ndv ctoiysiov tod B va sivan eikdv povov évog ortoryeiov
700 A Aéyeton au@ipovocfipaviog ansikovicig tod A éndve cic 10 B, gite aneiko-
wviolg Eva npdg Eva tob A Ernavoe eig 10 B.
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29. AMOIMONOIZHMANTOE AINEIKONIZIE LYNOAOY A MEEA EIE ZYNOAON B.

MapornpfioaTe Ty &mewéviow f :A—B es 10 2. 29-1. BAémete &1
Sreos kad els THY &medviow ¢ 2 K—>A
B (Zx. 28-1), Bibgopa ueTaky Twv &pxE-
TuTrar EYouv Siapdpous peTaky Twv eikd-
vas, &AAG kéBe oToiyxelov ToU B &Bdv
elvan elkcov oToryeiov ToU A. To oToryel-
ov 2eB my. Biv elvan elkdov kowevds
oToixeiou ToU A.
*Exopey Aoirdy TGP GUPIUOVO-
i: A>B ofjpovTov &mekéviow ToU A péca elg
Tx. 291 16 B, kai Gyt irave s 1O B.

30. TIAPAAEITMATA ATIEIKONIZEQN (EYNAPTHIEQN).

Mapaderypo lov. "As AdPoopev s olUvolov A 1O glUvohov TGV drepaicov
Tfis *ANy£Bpas kol dx guvohov B & 151ov T A. “Ag dvTioToryiowuey Twpa elg
ké&fe oroixeiov x €A T x2, TroU elven émiong oToiyeiov ToU A. ‘Opilopev 00T
ulow &meaikéviow Tou A els TO A :

f
f:A>A:x—>x?

Maparnpotuey 811 ke X €A Exel play elkdva [ (x) = x2 €A, Biom kabe
dbpaios Exer fva TeTpdrycovov, ToU elval ¢rions dxépanos. AANAG T&v OTOIXEIOV
ToU A Btv elven eixcow (& Ty f) k&molou ororyelou Tou A, S16m xkafe &xépanos
5t elvan ko Gvéykny TeTpéywvov &Alou cxepaiou.

“Oore TO oUvohoy TEW elkévoov elvan yvijoiov Umoouvorov Tou A. “Exopev
Aorroy &mAGK &meixdviow ToU A péox eis TO A. :

Mapaderype 20v "As AdPwuey mTéAw 1O oUvohov A TV dxepaicov TS
*ANyEPpos Kal d olvolov B TO ouvorov Tév depadcov, TToU elvan TéAs1at TETP&-
yove, Sndadh A= {0, + 1, +2,+3,... 1, B={0,1,4,9, 16, 25,... }. TéTe

f

HE T d‘{fElKé'.'lcrw f:A—B:x-—>x? k&be dxépauos ToU B elvan elxcov SUo oTol-
¥elowv ToU A (.. & 25 € Belvau elkcov ToU 5 € A kai ToU — 5 € A)."Exopev Aormrov
TOpa &meikdviow ToU ouvdlou A Emrévw eis To B.

Iapaderypa 3ov. "As AdPcouey dos ovorov A Td olvorov T&V dxepaicov Tiis
*ApBunTikiis kal d olvodov B Td olvorov Tév dkepaiwv, of omrolor elvan TéAs1

TeTpéycova. Els Ty mepimTwov adThy, pé ThHy &mekdviow f: Ar—s»B 1 X —>x2,
kéPe dxépaios THs ApiBunTikiis &meikovileTan els TO TeTpdrycovdy ToOV, SnAadt
KkéBe dxépaios ToU A Exel elkdva TO TeTpdrywvdy Tou els TO B kai kdfe oTorkEiov
100 B, elven TeTpérycovoy &vds pévov dkepafou &mmd T& A. “Exouev Aoirdv Twpd
&ugipovogTipovToy &Trelkéviow ToU A émdweo els T6 B.
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Ilapaderypa dov "As AdPBoopey v CUVEPTNOMY :
f={(2,20), (3,30), (4,40), (5,50)}

TMaparnpoupey &T1 elven = TT= {2,345}, T = {20,30,40,50 }. "Exopev
€56 picv GugipovostipavToy &melkomow Tou Tl &mdve es 16 T. Eikcw ToU 2
elvan 16 20, SnAadn f (2) = 20, f (3) = 30 k.T.A. *Apyétutov ToU 50 slvar 6 5
K.T.A. Me iy f &meikoviletan 16 Trediov 6piouol Tng TT (cvvohov Tév dpyeTimeov)
gig T6 ediov TGV Tipdy Tns T (cUvolov TGV elkdveov). TTaparnpoluey émions 61
gls TNV TNV X = 2 dvmioToixel | T g = 20, ou eiven 10- 2, dnA. 10 x kol
yevikéds k&Be x e TT dmekovileton els 10 10 - x € T. "Hupmopoupey Aoimov vd ypd-
woopey f:TT— T : x — 10x, 8mou x €{2,3,4,5 ).

Eis 1o Zx. 30-1 PAémere Sidypauua kol yewpeTpikiy TapdoTacw Tis
ouvapTioews [. “H yecopetpikn Tng mapdoTaots eivon TO onpetoguvorov { A,B,
I,A }. Eis 10 Zx. 30-2 PAémete
tva &AAo Bidypopua T .

Sx. 30-2

IMapaderypa Sov. "Eotw 1) cuvdptnois ¢ = { (5,1), (4,1), (2,1) }. "Exopev
HE=n51 Jbieepe— (] 0 IME @ TO Tediov OpiocpoU TN &meikovileTon Emdve
€ls TO HOVQUEAES GUVOAQY {1 1

TMaoa ocuvdpTnols, TToU TO Tediov TGV TIUGY TNs eivan povopeAts olvolow
AgyeTtan otabepa ocvvaptneis. ‘H ¢ = { (5,1), (4,1), (2,1) } elvea Aoy oTa-
Bep& ouvdpTnois.

Inueiwoic : Eis T&s ouvapTficers TéV dvwTépw mapaberyudTwv TAPATTPOUpEY &TL T&
media OpiopoU Twv kol Ta Tedia TV TPV Twy &moTeAoUvTtoan &md dpiBuols, Bid ToUTo
ouvapThoers ws ai dvwTépw dvopdlovTal @mbuntikai guvapricelg.

Iapaderypo 6ov. "Eav dvticTorxicwpey €is kéde Kpdros Thy mpuwTetouady
ToU Exouer plav dreikdviow f ToU cuvdiou Tév Kporrév eis TO alvohov Tév Tpe-
TEUOUOGV Twv kai poAIoTa piav dugipovootipovTov dareikdviow émdwe. Elven
f CEAAGs) = "Affjven, | (TodAia) = Tloapiol k.T.A. ‘H Popn elvan pg v [ §
sHxy Ths Clradics k.T.A.

tlopaderypo Tov. TlaparnprioaTe Tas KAXTWTEpw uTioToYias :

T Dl e 2 e e T

| | | |
Y Y !

¥ Y
e R S
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(IR )
ISkl s e
SRR e
3) 12 30 i Vesks
Vo + ¥

058 0,550,555 8 0 555 D
TMpopavéds, af dvwTépw dvtioToiyicn dpifouv ouwvapTioeis. Els Tas dvwTipw
owvaptioels (&meikovioeis) TO mediov Spiouol elvan TO olUvolov TEY PUOIKEY
&piBpdv. Mia ToiUtn ouvdpTnols Aéyeton dxolouvbia.
Fevikéx ) ouwéptnois veN — a, €E (1), &mou E Tuxdv olvorov &wTi-
kelpéueov P kevdv, SnAadl f) &mekdviots, Tou SpileTon &mo T dvTicTorKiow :
12,78, ey
Voo v
(S (8o 5% iy Eleiioins
Aéyetan dxolovbia ororysiov Tob cvvdiov E.
Swhleos TapodeiTeTan f) TPWOTN ypoauut kal ypdpovTar pévov of eikdves.
[p&poper dnAadn @ oy, o, ag, . . ., Ay, « o - (@)
Al gikdves a, ay, oy kT A. Aéyovtan Spor Tiis dxoAoubics.
Thw eixdva «, ToU v €N dvopddoper vwooTdy Spov Tiis droAoudias kal Tov v Bei-
KTV ToU Spov a,. SuvrTopdTepov THv dxohoubiav (1) ovuPoAilopev ut a,,v=1,2,3,..

AZKHZIEIZ

f
79) "Eotw fy owépTnoisf : Ny — Ny : X =X + 5.
N& edpere THv Tipfy Tis ouvaptioews els T0 2, SnA. va eUpete T f (2).
’Emrions To f (0). Ti eidous &mekdviow Exopev €84 ;
80) "Eortw A TO oUvolov T&v TéAewv ToU kdouou xal B 1O oUvohov Tdv Kpatév
ToU kéopou. ‘H oxtois g, mou épileTar &mwd THy ouvBikny « X € A eUplokeTen zis W € By, elvan

f &1 &meicdviots kal Siarl ; Ti eibous &meikédviow Exopev 88& ; N& elpere & g (Matpon)
g (Nevkwola), g (MiAdvov).

81) “Eotw M 7o gUvohov TGV pabnTédv Tis Téleds pas kal E 1O oUvodov Tédv Eme-
vopwv Tev. 'Edv dvmiorotyiowpey k&Be padnThv els 16 Emdvupdv Tou Spilopev piav &T iké-
viow Tou M els 76 E. T eifous &meikdvicw Eyopey, Stav Sty Udpyxouv guvwivkial ;

82) N& BEetdoete &v, 1| ouvlrixn «& X Biv EkTiud TOV W» eis TS oUvolov A, T&v kaToi-
KV Wds woAews, &piln ouvdptnow f &TAGSs oxEéoiv.

83) N& waroaprioere mivaka pepikdv Tipédv Tfs oUVOPTNOEWS :

P
?: Q-Q:x—>2x+ 1=y
Né& elpete, .., Tas EAAerToucas Tipds els TOV ké&Twd mivaka :

Tl T x| =3, =2, —1.0, % sl G

Tipad THS kp] =5, -1, 2: 5
Né& képete Emerta yewpeTpikiy Tapdotacty Tfs ¢ 81 SAa T& dvrioTorxa {eiyn. Ox
TapatnpnoeTe 611 T& &vtloTorxx onueia ToU k&fe SraTeTaypévou (eUyous eUpioxovTar SAx
tméve els plav edBelav. N& yopdlets alrhy ThHv edBeiav.
Fevikdds, dmes & pdBwpev el dvorépay T&Ew, f| owdpTnols o X >ax B =y
(@,BxeR) Exar &5 yewpetpikiyy mapdoTtacw uplav elfeiav.
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84) Eav N elvan Td oUvohov T&V Quaikdv &piBudv kal N, T6 olvorov Tév dptiwv
QUOIKGY &p1Budy, va EeTdoeTte &v f) oxtors R = { (x,y) [ x € N elven 10 fluiov Tolye Ng }
elvan &mekdviors fi Sy1. 'Ecw vai, i &medviors elvar ; "Edw dvrl ol Ny AdPeopev médw T
N Ti &meikdvicw Exopev ;

85) "Av A elvan 1O ocUvodov TV vupgeupévwy YploTiavioy &vpdv els Tov kbéopov kai
[ 1o oUvodov TGV oulUycwv Twy, f| oxéols :

R={(xy) /[xeA &a s cUluyov yel } elvar dmeoéviors. Aiati ;

o "Av Trapodeipwpey THY Aélw «xproTiavévr TéTe f| R EEaxohoudel va elven dmekéviais ;
1Tl §

Ti eiBous &medviow Exouev dtav A elvan TO gUvohov TEY Vupevpéver XpioTiaviv
Gudpddv els TOv kdopov kal I TO gUvorov SAwy THV UTTavBpeupévwy yuvaikdy ;

86) Mi& ThHy yvwoThv pas, &md THY A’ T&Ew, kataokeufiv els kdBe onueiov M vos
gmiEdou p &vTioToryilouey TS OUMUHETPIKSY Tou Tipds kévTpov O onueiov M’ Tou ISIoufém-

médou. ‘Opilopev Aorrdv obtw &mekdviow, Eorw f, ToU p els 16 p. AnA. f:p—=>p : M>M'
Na& étetdoere &v ) dmeikdviors elven &ugipovoonpavTos.

87) N& &terdoere & 1) Tap&AAnAos peTaopd els TO émimeSov, kata Sidvuopa A_B‘,
opiln &medviow, kai, &v val, Ti eibous &mrekdviors elven.

88) N& tfetdoete pé iBik& oas mapadeiyuoara &v fi dvtioTpogos -~ wds ouvapTh-
oews [ elvan mévToTe ouvdpTnois.

31. ETHMEIQMA AIA THN ZYNAPTHXIAKHN OPOAOTIIAN.

TToAcudTepov, (pepikol 8¢ poabnporikol drdpn Kot oTjuepov) SuiAoUvTes Bic
v owdpTtnow m.X. f={ (X ¥) |w=10x }, vt x, y €Z, éAeyov fj curdpTnaols
w = 10x. AUTO Tows elven Evas olvTopos Tpdtos ToU Adyew. TTawtws évwwoolpey
kai ToTE THY ouvdpTnow f= {(x,y) | w=10x } p& x, ¢ €Z. Mepikol ixppa-
lovtan ouvToumTepov. Aéyouv .. «f) ouvdpTtnols 10x» ut mediov dpiopou 6 Z
kol 2woolv THv cuvdpTnow, ol &pileTan &mo Ty ouvlnkny w = 10x, pé x €2,

AUTd ocuvnbileron oAU ouxvk els Thy Quowkiy, omou SiaPalopey T.X-
ékpphoels STrwe «f) &rdoTaots, ToU SiaTpéxel TO KvnToY, elvan ouvdpTnols Tou
xpovour. AUTO onuaivel 811 UTT&pYEl CUWVAPTNTIS @ TOIGUTT, BOTE & TUTIOS Y =
= ¢ (x), 5ide1 THv &mdoTaow y, ToU dvTioToixel gls xpovov x.

AZKHZEIZ ETANAAHVYEQE

89) ’E&v o, B, v, 8, € Q xal elven (a, B) = (y, 8), i ovpmepalvete 5i1& Tous &piBuols
B, Y, 8 ;

90) TéTe elven (o, B) = (B, @) ;

91) N& xafopioere ut dvaypaghy Tév ororxelwy Twv Tds oyéoes :

) R= {(x, Wy = ’2‘} ut T = {10,8,6,42}

B) Ri={x,¢)/y=x+2} els 16 otworov U= {0, 1, 3

Y Re={x,¢)x=w}es 1 U=1{0,1223,4,5,6,7,879}

) Tlolen &mwd Ty oytoers avrds eiven ouvapThioess ;

I Mfires # R, elven oxdors Biardlews ; pepixfis ; SAixds ;

1) N& xépere 10 Sidypapua Tiis R,.

92) "Eotw A = {a, B, ¥ } fva olvolov pabnTdv Tiis A’ Tdiews TolU AnuoTikol Z)o-
Aefou xal B = { 5, e } Bva guvolov uadntév Tis E' ThEews ToU NMupvaclov. ZnTeitan vé Spi-
cofolv ut dvaypaghy Tdv oroixelwy Twv al oxtoes :

R, = {(x, ¥)/x€ A elvan psycdurépas HAwias Tol weB } xal

2,4,
7,8
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R: = { (x, ) [x € A elven mikpoTépas fiAikios ToU we B }

Ti mapaTnpeite ;

93) N& xauete Tpia Siaypdppata @ 1) w&s dmekovicews &vods guvdrou A Emdww el
&AAo ouvohov B. 2) Mids &pgipovoonudvtou &rel-
kovicews Evds ouvdhou I Emdve els &GAdo A, kai 3)
pi&s &p@ipovoonuavTou &meikovioews ouvdAou E pé-
oa eis ocUvohov ©.

94) "Evas pabnTns &enoev douptAfipwTov TO
Bidypappa Tijs oxéoewss < » Omws TO PAémeTe els
T6 TapaTTAsUpws oxfipa. ‘Hutopeite, xwpis va yveo-
pileTe ToUs &pibuols, Tou eivan oToIKEla TOU GuVdAou
A, v& &TToTeAeldgeTe TO Bi&ypauppa ;

95) Né& éketdoete &v 1) oxéois R = {(1,1),
(2.2), (2.3), G4, G3), 449, (1.4, 249, (1,3) }
tivan ayéors Bratdlecos kal, dv edpete 611 elval, va tletdoete Ti SidTakis elvan, Mk ) pepikn.

N& BikaioAoynoete ThHy &mdvTnoiv oos.

96) "As mopacTicwpey pé F Ty &mekdviow -

Zy. 31-1

Z>Z:x —>x—17
ZnTeitan : o) N& elpete & F (2), F (— 1), F (10).
B) To &pxétumov Tiis eikdvos F (x) =0
y) ’Eav I (a) = — 9 Troios elvan & a.
Z={0,+1,4+2,+3...})

42

routo EknaiSeutikrg MoAmikrg

OO ONKE ammo TO Ive



KEDAAAION 11l

IIPATMATIKOI API®OMOI

AEKAAIKH TTAPAZTAZIZ PHTQN APIOMQN
32. TMIEPIOAIKOI AEKAAIKOI API®MOI ME ITEPIOAON TO 0

A) “Eotew 6 pnrods dpifuds pé uTimpoaTdy Tou TO duitywyov KAGoua %

IMveopilopsy &1 pn'rbs oUTds TpémeTan £ls SexaBikdv dpibuoy Kal elvon % =075,

*
’Errions ol pn'rol 17 €, ;, %5 TpémrovTan el Bexadikols kad elvan % =1,5,§=

3
= 2,125, ? = 1,4, 55=0,06.

Mevikéds drapyovv pnroi apiBpoi, ol dmoior tpimoviar &ig teppaniopévovg
Sexadikolg GpiBpoig site, 6rwg Léyetal, ol dmolor mapiotavoviar pé teppanifopé-
vovg deskadikovg apiBpovc.

Eivar gavepov 6mt Evag pntog, Ecto i(**), rapiotaverar pé Eva TEPRATI-
Lopevov dexadikov £av, xai pévov av, unapxu nollanlamov 00 V; mob va elvan
xarowa dOvapis tod 10. Olrtws & pnTos T.X. “ Stv Traplc'ravE'rm pé TeppaTi(O-
pevoy SexaBikdy &piBudy, 8iéTi Btv Urdpyer ToAAamrAdaiov ToU 11, ol v& elvan
Kdm‘otcx BUvaps ToU 10. ;i

B) "EoTw & pnTds 2 Fvcopi{,our:v &t eTvcxl = 0 15 = 0,750 = 10,7500 =

= 0,75000. .
escopouusv Tmpd 'n’]v éxo?\oueicrv (ay) : 0 75,0, 750 O 7500 0, 75000

(*) Elg adtd ‘ré Ks&p&)\mov, Sadxtg &vccq:épe-rm xrin'omq pnTdg &ptﬂpé;, ﬂa hapfdvopey
&vt’ adtol 16 dvdywyov xhddpa, ol elvan &vag dvtimpbowmés Tou.

(**) 'H gpdois & pyrde % onuaiver, &mou ouvavtdral, & pnrdg pi dvtimpbowméy Tov £
&vdywyov xdopa %
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H (&) #xer T Efjs yvdplopa : mag 6pog g sival ioog pg tov npdtov TNg
Gpov (ctafepd dxorovdic). Mé &MAcs Adtels M Srapopd mavtdg dpov g and TOV

% givan 0.

Tuppovotpevy Thy dworoubiow (o) v THY TrapioTéVwUEY TUVTOUWS S
gtfjs : 0,75000. . . &iTe, cuvTOpTEPOY : 0,750, ovppovedbpey & &l mAtov 7 Ta-
pAoTATIS 0,750 vé& BecopfiTan cas piat &AAN TapdoTaols TOU 72— Kod v dvopaleTan
Sekadikdg meplodikog apBpog pé mepiodov t0 iravaiappavopevov yneiov 0,ypd-
Qopev Ot i = 0,750.

‘QoTe & pryTOS % Exer T&S EETS «BekaBIKAS TTOPATTATEISH :

1) 0,75 («xowdsy SeraBIkOs Sp18uds).

2) 0,750 (Trep1oBiKos BexaBixds &piBuos pé meptodov 16 0).

"Omws eipydotnuer pe Tov % Auopoluey v ipyaodiouey kol uk k&be pn-
TéV, & dmrolos TapPITTAVETAL €S KKOWOGY SEKC(BlKé;, ..

a) Ao ToV % euplokopey THY TopdoTacw @ 1,5000. . ., ouvtédpws 1,50.

B) *Amd Tov - i 2,125000. . ., oUVTOMS 2,1250

Y) "ATS Tov % Thv 0,45000. .., ouvToHws 0,450.

Ai mapooTdoes @ 1,50, 2,1250 kTA. avopdlovTar (Errions) dexadikol wepro-
dikoi apiBpoi pé mepiodov TO 0.

‘0 TpdTros, WE TOV omoiov fvag pnTos, ToU TpémeTan Els Kolvdv Bexadikov,
TrapioTdveTan dos TreploBikds Bexadikos Eyve pavepds &wd T& TponynbivTa Ta-
padeiypoTa. ‘

Mapatipyoeis. N&s Sexabikos meptodikds ué mreplodov 16 0 elvan wap&oTaois
&15(;'!1{363'; &vog pnToy, WX O 4,6000. .. elval TapdoTacls ToU prToU, TOU Trapl-

oTéveTon pi Tov Kowdv Bekabikdv 4,6 SnAadty ToU % = _153‘ . "Aldog prtoc pé

napaotacy tov 4,6000... dEv Omdpysl.

"Qare niig pytog, 6 omolos tpénetan tig teppatniduevov dexadixov, noproTa-
veraL and Eva Sexadikov meplodikdv pé mepiodov 0 xai avtiotpbeuc xa@be nepro-
Sukdg pé repiodov 10 0 elvan mapdotasig £vog povov pntob.

33. TIEPIOAIKOI AEKAAIKOI API®MOI ME TEPIOAON AIA©®OPON TOY 0

EiScuev &T1 Umépyowv prytol, oU 88 TrapioTavovTal G KOWwol Bekadikol
apifyoi, omws T.X. 6!5—1, ‘Eropéveg xale towidtog prtég Siv nupt&tdvetul.

obte &g TeploBikds SekaBikds pé TepioBov TS 0.
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"As A&Pwpey Tpa TOV pnTOV 1—51 kal & EkTeAécwpey TNV «draipeoyy 5

Six 11.Exopev :
50 11
60
50 0,454545. . .
60
60
50
60
5
Mg a¥Tiiv Thy «texvikny» oynpaTileTon eis Ty Béow ToU mwnAikou 1) dpi-
BunTikf Tap&oTaocts : 0,45454545. . ., wovU Exel &meipdpifua yneic. "As oxn-
paTiowpey Twpa TNV Ekfjs dkoloubicw :
(5,) : 0,45, 0,4545, 0,454545, 0,45454545,. ..
Mapatnpovpey 611 elvan :

5 5
'W—O‘ﬁ S T e T
5 5
T — 04545 = g = 0,0001 g
5 ik 5
2 — 0,454545 = b = 0,000001 -

AnAadh & a'.épo; This (8,) Srapéper &wo ToV 15—1 KOTX TO Eva EKATOOTOV

5 5
KaTd TO Eva Bexdkis XIAIOGTOV TOU T

TOU %, 6 P’ Siagépel GO TOV 1 oy ko
T& TO fva ExaToppUplooTOY TOU 1—51- K.TA., & TEVTOKOGI00TOS Siapépel &mrd TOV
% karx 0,00... 01 - %r, &mou & 0,00. .. 01 &xer 1000 (!) Sexadika ynelak.A.m.

Avvduefa Aoirov vd eiTreopev 811, niig dpog tiig (5,) tivar pia «npostynogy
1ol —li- xai 1} Swapopa aidrtob 100 Gpov dGno tov 151 givar tocov pikpotépa (Om-
Aadn | npocéynong elvar téoov «xalvtépar) Baoov 6 Hpog avtog elvar mhéov drope-

paxpuouivos ard tov mpdtov dpov.
“Qore : Qv Exouev miv dxolovliav (§,) elvar dg va Exwpev tov idov tov

xai &’ adtov tov Aéyov ﬂempouuav v (5,) &g piav d@hinv napistaciv tod py-
5

ﬁ-

Topgovebpey THY dxoroubiov (5,) v& THV TTaPIOTAVWUEY OUUTOLWS G
iEfjs : 0,454545..., ocuvroudTepov B¢ : 0,45.

Zuvpeavoducev &' Eri rhiov | napaotaoig O,IS va Bswpijtar ©g pia dhin na-

5
T
zod

oracs tol pnrtod 2 xai va dvopaletar : dexadixog meprodikog aprbpog pe nepio-
11 P! S ap
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5

7 = 0, 45.

Sov 10 imavalappavopevov «tpfipa yneiov» 45, ypagouey Bt

"Av 2pyccBiduey ka®' Spoiov TPOTIOV UE TOV PMTOV g—ed pBdowpe eis TNV

drohoubiav (8,) : 0,6 0,66 0,666 ...

O ypbywuer Aorrov kal €66 —g- = 0,6

*ATro T& TponyoUpeve Trapadetypata 08nyouneda is TO Etfis cupTrépacua:
"Av L} sivar ToyOV pntog, 6 omoiog Siv mapiotdveTol Mg Kowvog dekadikdg, TOTE
i «diaipeoigy p S1a v 8év teppatiletar kai Ta ynoie, mov ipeavifoviar &ig TV
Béo1y ToD «mnhikovr, and kKGroway By kai mépav Enavaiopfavovrar pé v idlav
taky. “Opiletar olite dek1a Tijg bnodacTodiic Eva «ipfipa and yneia» irmavahap-
Pavopevov, doag popag BElopev, xai ovdimote cupPaivel kabe yneiov avrod 70D
«pfpotogy v sivar 1o 0 1 10 9.°0 apiotepa tiig Drodiaotodiic akiparog icobrar
pé tov apbpov tdv akepainv povadov Ttobd %-s

‘H rapaotaois, 610 8, mob Epgaviletal pé v «texviKT|v» Tiic Sropéoemg
p B v gic thv Oécty Tob «enhikovr, dvopaletar Sckadikog meprodikog apOpodg
né mepiodov 1 Enavelapfavépevov «rpfipa yneiovs, sivar 82 pia diin napa-
610015 T0D prTod % ‘O apiotepl tiig Onodractoriic dxéparog dvopdaletonr aké-
puiov pépog tob dekadikod meprodikod O.

: i ~ e \ 32 . v
Mapedeiypora: Noa TapooTtafiouv oi pnroi é, W‘% s replodikol  Oe-

koBikol &piBuoi.

lov. ‘O —?— Bty ToploTdveTal ¢35 KoWos Bekabikos. MpdyuaTt EXoMEY :

7
o bt

50 0,8571428
. 10
30
20
B i (60 ¥
. 4
“Qoe O % TroploTéveTon &mo évet Treplodikoy Sekabikov xai EIVCH":‘%K=

= 0,857142. =
*Axéparov pépog: 0 (._: &p10uds dkepaicoy povaBwv -roG_ -'-57—) nepiodog :
857142.. :

i w ¢
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328

20v. ‘O == S&v TapioTdveTon 5 Kowds Sekabikds. Tpdryuatt Exouev :
3280 2475
8050 01825250
6250
13000
6250

1300

o 328 f A S \ \ s
"QoTe & “Sg75 TTaploTaveTal &mrd Evar Sexadikov TrepoBikdy kai elvan :

% = 0,1325. “Axépaiov pépos 0, Trepiodos 25.
IMepatfipnows. EiSaupev 671 :
5 o2 . 6 el ERD 475 S -
1T = 045, 5 =0,6, = =0,857142, 55 — 0,1325.

Eis t& Tpia TrpédTa wapadelypaTta 1 nepiodog épyiler apécog petd TV
brodrastolny, eis TO TéTapTov Spws EppavileTan TO Tpfjpa 13 kai &uéows Emerta
Gpyilet 1) TrepioSos. “Qoe : 1 mepiodog Siv ipeavileran maviote dpécag, PETR
v OmodtacTolnv.

34. TENIKOEZ OPIEMOZ TOY AEKAAIKOY IIEPIOAIKOY APIOMOY.

A) "Eotw o #vas (dmdAuTos) drépaios xai TuyoUoa dkoAouBia ynplcw :
W) Yo War War- - oW - -

ZynuaTifopey THY &roloubiow xowdsw Sexadik&dy &p1BuGY :

() : o,y GW1Ye LYV .- GYAYs LY
cunpwvoUpey 8¢ v& THY TraploTdvoper ourTopws s EEfs :

By ..y, ... :

‘Opwopog 1. Ilaca nopastacis, 6nag 1 (B), s1a v drmoiav loygver 1 ididtng
ot : Guécwg peta Tiv rodlactolnv £ite Enerta Gnd kamolo yineiov petd and ov-
v kai népav, ipgavifetar Eva «tpfipa yneiovw iravalapfavépevov drapkdg,
1opic va épgavifoviar dhhe yneia #ktdg and ta yneia adtod tob Tpfpatos,
Ovopdletar : dexadikdg meprodikog apiBpog. Té inavalapfavépcvov tpfjpo y-
piov dvopalstar : mepiodog 100 Sexadikod meprodixod.

‘O dploTepd Tiis UrodiaoToAfis dképatos dvop&leTal @ dképarov pépog tob
dekadikol meprodikod aprOpod.

‘Opropodg 2. “Evas Bekabikds Trepiodikds &pifpos dvopdderon : anhobg, Edw,
kol pévov &4, 1) mepiodog tov apyily apécwg peta thv dnodiastohfy, pekTlg,
g&v, kol pévov E&v, 1) mepioddg tov dév dpyiln dpéomg pera tijv OnodiasToriiv.
To perd Thv UmodicoToMy Kal Tpd ToU TpdToU TUNMaTos TepidSou Tufjua
yneiwv c')uouc’x_Ce"rm : p1 meprodikov pépog tol dexadikol meprodikob apiOpod.
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Mapadsiypata :

Lev) 2,70 il oo, oMUTOicsE: 2,7, eivon &mhols Bekadikds Tep1odIKos.
20v) 10,3838...38..., gurtopws : 10,38 elvon &mrAoUs BekaBikos TreEplo-
Bikds.

3ov) 7,1344. . .4,. .., ourTOMLS : 7,134 elvon peikTods Bekadikds TEPIOBIKOS.

4ov) 0,750...0... : ouvTOMwWS : 0,?50 elvan pelkTOs Sekadikds TreploBikos.

"ATd Soa eibopey el T& mponyoUpeve TpokUTTTowy To EEfS

1) Mg dekadikdg meprodikog eivar mapactacig £vog povov prtob.

2) g pntdg p TAPLGTAVETAL KUTA EVE TOVAGYLOTOV tpémov(*) dg dekudikdg
nEPLOGLKOG.

B) TlaparnpoUuey émi TAfov Ta EETS :

1) "Eoto fvog arholg dekadikog neprodukog & pi nepiodov dragopov dnd o 0.
Téte dpileton pntog, Eotw p, Gnd OV dmoiov, pé THY YYOOTAV Lo e VIKTY, EDPi-
oketal 0 8, dnhadn avtog 0 & sivar tote pia mupGotacig Tob p. o : v

Mpdyuem éoTw & = 1,45. AauPdvopey Tov prtév @ p =1 + = Ko

~ u o 0. i Ry e L0 i i
TopaTnpoUpey 8Tl, PE TNV YvwoThHy pas peBodov, eUpiokeTal OTL O i1 EYEL WS Kl
&AANY Tap&oTaciv Tov, ToV 1,45. *ATrd To Tapddelyua cUTd kal ARG Suoid
TOV, OUVYETAl O ETTOUEVOS KAV :

Kavov 1. Mg anholg dekoudikog meprodikdg 8, pé nepiodov diagopov dmd
10 0, 0vatal va npokdym g pia nepistacig tob pnrtod, 6 dmoiog elvar w0 EBpor-
opa : dképuroy pépog Tob B oLy TO Khdopa pE apOpntiy TV nepicdov Tob 6 kai
TOPOVOLAGTIV TOV GKEPALOV, oD TpokinTEL A TNV nepiodov, Gv kabe yneiov tng
tpurd) eig 9.

2) "Eoto thpa ¥vag peiktog dekadikog meplodikog & pé mepiodov dragopov
amo 10 0. Tote opiletan pntog, ¥t p dnd tov omoioy, pé TV YVOOTAV Pag TEXVL-
KNV, ebpioketar 6 8, Snhadn adtog 6 & sivenr tote pio Ghin mapastacig tob p.

TMpdyuar totw & = 2,327, MetaBétopev Ty UmoSiaoToMy RS TOU TEG-
Tou yneloy Tfis TepldSoy, SnAadi 56 katd wiow Béoty, kol Exopev TOV  &rrAoUv
TrEPI0BIKOY 23,27 & dToios ke ToV kowdver 1 elvan pla TapdoTaols ToU prTOU:

o7 3 2%
23+9—9723+H_Tl_r

_ 2% 128
P=110 = 55°
5=2,327.

ToUTov 8¢ BiaupoUpev Bik ToU 101 = 10. ‘O pnTos

TopoTnpoUpey 8T1, Wi TNV YVWoTHY pas TeEXVIKNY, pds 5iBer TOV

(*) *Edv fewpfompey xal meprodiuods dzxadizods ud meplodov tov 9, wéte:
= 0,750, 433& »xl 5 = 0,749,
+

B w
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*Atrd T TrapdBeryua aitd Kol dAAa Spoid Tou ouvdyETon & Errduevos Kavew:

Kavov 2. [Iag peaktdg dexadkdg meprodikog b, neprodov Srapbdpov 100 0,
npoxintel dg pia mapiotaoig tod pnrod, 6 dmolog opiletar dg EEfiG : petabitopey
Ry dnodactorfv tob § katd tocag Béceig, dote abtn va edpebi] axpiftdg mpd
o0 mpodToL yneiov g TpdING TEPLOSOV rpokonter tote Evag dnlols dexadixdg
neprodikbs, Eotw & 8. M2 v kavéva 1 dpilopey and tov & Eva pnrov, Eotw p'.
Téhog Srarpobpev tov p” pé 0 10 § 100 fi 1000 k.t.h. Gv 1| dnodractoki) o0 & pe-
te1é0n kata piav, dvo, tpelg Bfoeig k.T.h. -

3) "Qote : Sia navia (anholv fj perkidv) dekadixov neprodikov, Eoto 8§, inap-
¥EL pNToc, Tob dmoiov & & elvon pia Ghin nepictacic.

4) Meviéds elven Buvatdy vé Bikaiohoynowpey 41 : Sd mavia dekadikdv
reprodikdv 8 dmapyer Evag kai povov prtdc p Tob onoiov 6 & elvan pia &hn napé-
oTACIS.

Mp&yport (¥) fortw & &vas Sekadikds Teplodikos. EUploxouev mp&Tov TOV
pnTdY, TToU &pileTon &mo ToOV B pt TOV Kowova 1 kol pE TOV Kowova 2, toTw Bt
&1 atrrds elven & p. Mvepifopey Spcos &1 6 B elvan ouvTopos TapdoTacts wds
dxoroublas ZoTtw Tiis (8) : 8y, 85 85, - 0y - - kol 81 p¢ Tous Spous Tis (8)
Buvdusba v& Tpoceyyiowpey, Soov BéAopEy, TOV p. Atv elvan Aoirdy Buvartdy vl
Urépyn kai &AAos pnTos p' # p, Tov &Toiov vé duvéueda v& Trpogeyyiowhey
Soov Shouey, ut Tous dpous Tiis 1Bias dxohoubtias (3).

5) TieTen Topa TO EEfis TPOPAnU :

“Ecto Evag prtoc po and adtov opiletar pi THY YVOOTIY TEXVIKTV Karolog
neprlodikdg dexadikdg & dg pia dhin napaotacic tov. Abtog 6 & elvar O povog;

‘H &mévrnors elvan @ vad, dAA& pia Efynois elven dveoTépa T&V SuvaTo-
THTwy aUThs Tis Té&Eeoxs.

6) *Amd T& dvwTépw ouvéyeTan OTi @ pETELd tob cuvérov THOV pnTdV Kai
tob cuvbrov TGV TEpLOdIK@V dekadikdv OpiteTal pie anewkéwiong Eva mpdg Eva.

"Aoxneig 1. “Eate b dexadixog neprodikog 4,018 IToiov pnrtod slvan odtog
1 dexadixi) naphotacis;

Aborg 1 Kord Tov kawéva 1 6 {ryToupevos pnTos elvar & ¢

e L1l 2 44442 446

Pt oottt s e T

"Aoknok 2a. "Egto 6 dexadixdg neprodikds o= 1,62ﬁ'3'. IToiov pyrob elvon
obtog 1 dexadixn maphortacis;

AVois : *E@apudlopey TOV Kavdva 2, BnAadf weTobéTopey THY Umodia-

oToAfyy BUo Béoeis Betid, omoTE AcuPdvouey Tov Sexadikdy TEPIOBIKOY ! 162;117
kol eUploxopev TOV pnTéy, EoTw p’, ToU émolov | SexoBikh) ToapboTacis elva

& 162,117, BrhobH :
ot =16 il 3 _ 17982413 _ 17995

1
ge = L= . I

(*) ‘H 3ucaioréymarg humopel va 8i18ax0f # naparerplf xark Ty xplow vob Sddoxovroc.
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Téhos Broupolpey Tév p’ Bix Tou 100- & {nTovuevos pnTds elvan &
sl
= \ITT00/ = 2220
AZKHZIEIZX
97) Né& 8eoete Tpels Bexabixas TapaoTdoes Si& kabéva &rd Tovs pnTOUS :
2 3 7 207
= e R ) e
d)s i3)8 Y)40 ) 20
98) N& elpete molou pnTol elvan TapdoTacts Kabévas & Tous kaTwbi meplodikovs :

%) 0,9 B) — 1,2 ¥) 0,96
5) 17,13 8) 1,103 0 2,39

99) Né& ouykpivete kel v& elpete &v given Toor i molos elvar & peyaAUTepos &wd Tols :
) 0,50 xai 0,49 P) 0,97860 ol 0,07849

) 0,9 xal 1 8) 0,110 ket 0,111
100) N& edpete T& Efaydueva Tév mpdecov :

L) (0,8) + (1,3) B) (0,38) — (0,27)
¥) (0,47)- (0,2) 5) (0,683) : (0,49)

APPHTOI (AZYMMETPOI) APIOMOI. TIPATMATIKOI APIOMOI
35. PHTOI APIOMOI TETPAI'QNOI KAl PHTOI MH TETPATQNOL

- o 4
A) Terpayovor pntoi apibpoi. "Eorew & pnds —‘;4 TMaparnpotuey &1 e

22 i s . . sl e et S
= (?) » NAaBT UTrdpyel & BeTikdg PNTOS -, WOOTE O 5 V& elven Toos pé 1O Te-
Tpdrywovor alToU ToU pnTol. MéAioTa fvan Qavepoy &1, ExTos &TTO TOV %, Bty U-

. 5 \ . N e \ : ; By e
Tapxel &ANos BeTikos pnTOs pE THY 1B1dTNTA «Td TETPGY WYOV TOU v givan & .
Kéfe pnros &pifuds, & omoios eiven TETpS&ywvov &AAOU pnTou, AéyeTa
TeTpayRVeg pritog prbpdc. OUTeo, mr.x. of 100, 49, 0, 16, 0,25 eivon TeTpdryco-
vol pnToi &pifuoi.
"Eotw 6 v TeTpdrycovos PNTOs GpiBpds. ‘Yrapyer howmov akpifidc Evag
Betikog prtog, Eotm 6 p, Torobrog, Hote vé eivar p* = 0. AUTds 6 Betinds prTos
p Abyetan, ST tudBopey kad eis Ty B TEEw, TETpaywvikn pile ToU 6. OUTws

6 —; elvon 7 TeTparyviky pila Tol ;, 6 10 givan 1) TeTparywuikn pila ol 100 k.T.A.

‘H Tetpecycovixn pilar dvos TeTparydivou pnTou G&piBuoy, EoTw ToU €, cuu-
PoAiferan pé : VB "Qoreefvea V100 = 10; V4S=7, Vil = 0 - aValkZli= i

V_l_ = g K.T.A.
4 2

"ATTO doa eiTraper TpoTyoUuivess ouvdyeTtar 6T1 : d@v 0 sivan teTphymvoc
PNTOS Kai x 1) teTpayeviki tov piGe (Smrews THY wploape), ToTE of cupBoAicuol
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x2 =0 xoi x =V 0 elvar icoddvapor, Snh. AUTTOPOULEY VX  YPAPWHEY
x?=0<>x=V6.
OFrw, T.X. elven : 102 =100 <= 10 = V00, 1,12=121< 1,1 = ¥1,21
K.T.A.
*HutropolUpey dxoun v Adywpey &T1: @v 0 glvan tetpayoves pntdg, 1otE
7 2Elcmoig x2 = 0 Exel axppdc piav Mooy gic 10 cOvohov TV anolitov pnidy,
mvx=Yeo.

Snueioog : A& Thy dvotépe Elowow x2 =8, &mou 8 TeTphywvos pnTds, TAPATN-
poUpev &7t &KTOS TS Avcews Y8 fxer kol Thv dvtibeTov abTiis, SnAadn THY — Ve, &en
Vo= (Vo) =

‘Qote: 1y Gvotépo iEicwoig Exel ic 10 gbvorov T@V oxeTik@v pnr@v 0o Adeeig, tag:
X, = Y0 kai x, = — V8.

B) Mn tetpayovor pntoi ambpoi. “EoTw & pnTos &pibuos 3. Elvan go-
vepdy &Ti Bty UTrdpyEl KATIOIOS PUOTKSS &p1fucs, ToU bmolou TO TETpaywvo
v& elvor Toov pt Tév 3, 5iom 12=1 <3 red 22=4> 3. “QoTe Bév UTTGPYE! Pu-
o1kds dpifpds p, HE p? = 3. "Ag feT&owUEY PNTIOS UTIEP)XE! KATTO10 QUéy 6y oV
(o ¢
P

(12

adTd elvon &SUvaTov, B16T1 TO 5 B& elvon kol aUTO KAGOUO QUi @Yoy HE TIApO-

KAGOH pt p > 1, ol omolov & TeTpéycwvoy va elvan Toov pE 3. *ANAG kal

vouaoThy P2 > 1, dpa &1 & &képoiog 3. "Qore S&v drapyer Oetikdg pntdg, mOL
10 Tetphyvev Tov va siven ioov pé 3. Suvettéss & 3 Bty elvor TeTpéywvos pnTSS.
Of pnTot avtoU ToU eidous AéyovTal @ pf| TETpayOVOL pnroi. OfTw .y, ol 2,
Sl
R

Kot T& ponyoUpeva, éav § elve fuog P TETPSywvos pnTos, Autopol-
pev ve Abywpey 6T : 7 Elowois x2 =8 Biv &yl k&mrolaw Aoy els TO oUvoloy TGV
BeTIkGY PTGV AP1BUdY.

“As A&Poopey TrEAW Tov 3, ToU OTws eibapey, elven &vos Pty TETPSywvos
pnTés. “OTreos TTapeTNPHoTHEY dvewTépe elvan :

12 v e 92— 4 >3

"As A&Pwuey TWPX Tous &plBupovUs :

Tl 1R oS S LD [Pedsil oy aiel B asing s D)
kot 8¢ Umrohoyicwpey T& TETPSyYwWVA TV B& sUpwpey :

1,72 =2,89 < 3, tvd 1,88 = 3,24 >3
Ipgouey Twp 1,70 dwti 1,7 xed 1,80 &vri 1,8 xal Acupdvopey Tous dpi-
Buods : 8 A £ '
L g0l 7l (L2 1 731 1, 75wl 76.. 1,77 _ 1,78 175 1,80
&g Yoroyicwuer bt T& TeTpSrywvd Twv' etploxopey TéTe ¢ 1,732 = 2,9929< 3,
tvd 1,74% = 3,0276 =3 T00s7-1,7_3.'.<ai 1,74 ypdoopev dx 1,730 kai 1,740 xod
AcBvopey _’TOfJS - ‘ j 3 ;

©.T.A. elvan pf) TeTpérycovor pnTol.
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1, 73001, 731001, 7328 173301 734 A5 735 W Ie7360 15737 1,738 w130 1740
Umrohoyilopey B¢ T& TeTpdywvd Twv: eUpiokopsy TOHTE :

1,732 = 2,999824 < 3 évdd 1,733 =3,0032289 > 3. ‘H Zpyacia ol futmo-
pel v& ouvexlo®ij, Goov Békopev.

Zuvoyilopev tdpa ta mponyovpeva cuumephopate mapatnpodvies Gt :

Mz v dvotépe épyeciav Onoloyilopev: a) Betikovg pntovg kabevoc éx
OV dmoimv 10 teTpaywvov sivar pikpotepov tol 3 kai B) Betikode prrovg kabevdg
£K T@V Onoimyv 10 TETpAy®VOV givon peyaldtepov tob 3.

OUrws Umehoyloapey : :
P=1<3|1,72=284 < 3|1,732=2,9929 <« 3| 1,7322 = 2,999824 <3 kTA.
*=4>3|18"=3,24 > 3| 1,74* = 3,0276 > 3| 1,7332 = 3,003289 >3 kTA.

Zynuatifovtan Aorroy, pé T& SiaBoyik& PripaTa TS dvwTipw Eépyacics,
&Uo dxohouBion BeTikddv prTdy, of Efjs :

(lr I AT SR 780 S
s S el TR
TMaporrnpolusy Toopa &1 foylour T& EEfis :

a) To terpayovov navrog dpov tiig (K) sivar < 3

B) To terpaywvov wavtog Gpov tiig (A) sivar > 3

7) Al dwagopai : g

log dpos tiic (A) — log Bpog tiis (K), 205 8pog tiig (A) — 205 Bpog tiig (K),
3og Bpog tiig (A) — 3og Gpog tijg (K) k.t.h. giver @vrieToiymg :
1 0,1 0,01 0,001 0,0001 k.T.A.

8) Ovte 1 akohovbBia (K) olite 1 dxolovBia (A) funopel va sivar Evag nepLo-

dikog dexadikog apBpoc.

Mp&ypart & oupPoAiowuey Ty (K) pé :
(RDERE b s
kai EoT 6T alrTt) elvon & Bekadikds TrepioBids &. *EoTw 811 & & elvan 1) BexaBikn
Tap&oTacts ToU pnToU p' TATe Aoimov pé Tous Spous Tiis (K) Trpooeyyilopev,
éoov Bédouey, Tov p, Emopveds wE Tous Gpous Tiis dxoAouBiag :

(KOE G2 EIb 2aaE 2 LUEE E o
Tpoceyyifopey, Soov Béhopey, TOv p?. TpdryparT :
8= 12=1" 1) amwdoraois Tou &md Tov 3 elven 3 -1 =2
5= 1,7* = 2,84 f dméoToois Tou &6 Tov 3 elvan 3—2, 84=0, 16 < —r — —2_
5,* = 1,73% = 2,9929 1) dwéoTaois Tou &md Tov 3 elven 3 — 2,9929 = 0,0071 <

80 8
<0000 — "1000
8" =1,7322 = 2,999824 1) dméoracis Tou &wod Toév 3 elvan 3 — 2, 999824 —

= 200 2 - \ v a ~ r ‘
=0,000176 < 1000006 = Toogg KT S207Te pé ToUs Spous Tijs (K') Trpaceyyilo-

pev, doov Géhomey kai Tov 3, Eropéveos & p? Bév fiuTopel v elven &AAos &md Tov
3, BnAadi elvon p? = 3. AUTO Sucs elvon dBUvertov, dTreas 51 yvepilouev.
‘Eav ouveyiowper Ty Epyaciav Tiis koTookeufis TG droAouth@v (A)
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kad (K), Buvdpefa vé pBaowper eis Sexabikous pé 1000, 100000, 1000000 x.T.A.
Bexadika wneia (!). Ebpioketan Aoimdv kémolos Spos THs droroubias (K) xai
ké&roles Ths dxolouBias (A) pé 1000000 yneic Sexadike 6 koBévas' 1 Siapopd
ToU lov &md Tov 2ov H& eiven :
0,000. .. 01,

8trou TO TATfos TdY Bexkadikdv yneiwy elvan fva éxaroupupiov (! 1), ZkepbiiTe
TOooV MIKpX eival aUTh T Slepopd kad 8TL AUTTOpoULEY dkéun va @Bdowuey €l
duaAdyous BlaQopds «EPUUTACTWS WIKPOTEPASY.

"Hutropouper Twpa uc‘t'crwoxyicywueu T&s TTapaTTpnoss uas S1& TOV pn
TeTpdrywvov BeTikdy pnTov 3, dog Etfg ¢

lov.Atv Utrdpyel BeTikds pnTds, ToU &molou TO TeTpdywvoy va eival 6 3.
Meé &Ahas Aéteis 1) éEicwoig X2 = 3 8&v £yl kanoway Loty pécd £ig 10 olhvolov
T@OV BeTIK®V prTdOV.
2ov. “Ymapyouv feTikoi pnToi, mToU TO Te-
Tpdywvov ToU kaxBevds elvan < 3 kai péAi-
oTx eivar duvaTov va oxnuoTiof] pia dro-

Z2a. ‘Ywdapyouv feTikol prTol, TOU TO Te-
Tpdywvov ToU kaBevds elven > 3 kal péhi-
oTa eival Suvardw va aymuaTiodd pio dxo-
AouBia &mrd BeTikoUs pnToUs TTOU «Paivouy
A aTToUpevo»(FF) kal Trou TO TETpaywvOV

AouBia &rd BeTikoUs prTous, ToU «PBaivouv
avtavéuevon* kai TToU TO TETpaywvov ToU
KaBevods elvan < 3 ¢

(SRR 10 1T ] 7
@Rl 17an] 732

ToU xkofevds eivan > 3 :
(A s20 gy B4 1,733
Gy 25 L eln st a1 38Rl tt

1 io2
1322

3ov. "Av B0oBfj #vas Bekadikods, OTws O & =0,000...01 (ué& docadnmoTe
Sexadikd ynela), TéTe Umrdpyer Spos Tiis (K) kai Spos s (A) pt Sagopay < 8.
AUTS TS SiaTuTrdovopey kal ¢ £Efjs : ai 0o oyxnpancdeicar axolovbio «mpooey-
yifouv» f pia tHy @AAnv, Goov B&hopev. TO alTd Suvdueda vé eimewuey xai 81k
T&s dkoAoubias (T) wkai (T).

4ov. O1 Spor Tijs &vwTépw drorouBias TeTpa-
yovwy (T) «Paivouv adfavduevor» kal «pooey-
yilouv dhoviv kal meproocdTepov Tov 3». Kabox
TDpx TapaTpoUMEy Tds dkohoublas (K) xai
(T) pds yewdTtan 7 oxéyis 871 xai tijg (K) oi
Opor mpogeyrifovvy OAOVEV Kai REPLOGOTEPOV
xabide «Baivouv abEavopevoly kamowov «apl-
Ouov», Tod dmoiou TO «TETPAYWVOV» QaivETAL V@
elvan 6 3.

4. Of 8pot Tiis GvwTépw d&roAoubias Te-
Tpayowwy (T') «Baivouv EAaTTouuEvol» xat
«mpooeyyilouv Ohoviv xal  TEPITTGTEROV
Tov 3». KaBos Thpa TapaTnpoluey Tas
dxohouBias (A) kal (T') nas yewdTa f
okéyis OT1 Kai tiig A oi dpor «RPOGEYTi=-
Couw» Oloviv xal neplacotepov, xabag «pai-
vouv EAattodpevowy, Kiamowov «apidudw, tob
oroioy to teTpaymvov paivetat va elvar & 3.

Ald tods AVOITEP® AGYOUS CURPMVODREV Vi MAPIGTAVOREY THY axolovBiav

(K) ocvvtopwg ps: 1,732...

(6mou ThHv féowv TG TeAedv éwooUpev 6TL THV

korrahapPdvouy T& wneia, ToU TrpoxiTTouv pé THY {8icv Texvikn, ToU Trpo-

dxupav kol T& yneia 7, 3,2) xai va Aéyopev du: q

rapastacig abt Eivan

«Evag dppnrog apBudgy. ‘H Aflis «dpprroo» Expnopotorfin, BioTt (S gl-

Sapev Trpomnyovuives) T TapdoTaols B2

(*) «albZouox xoroubixy

Stv elvon ké&molos Bexadikos Tre-

(**) wpBivougz @xolonbion.
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plodikds, Bniabny Sbv efven TapdoTacts ké&molou prToU. Elven QUOIKOY var Be-
XB&uev 1 & «éosy atTds dpifuds 1,732. .. Exer THY IB1dTnTa &1 TS «TETPG-
yovév» Tou elvan & 3, 8nAadh 6T elvan ) «retpayoviky pila tol 3» Kdbe Spos
Tiis dkohouBlias (K) elvon «pia mposéyyiong ToU &ppritou &pifuol 1,732. ..
Kol 1 mposiyyiong, elvan téoov peyalvtépa (kalvtépa), Boov & AapPavépsvog
dpog tig (K) eivar nhiov dnopepaxpuopévog Grd tov npdtov g dpov. A aiTov
Tov Adyov Suvdueba v Aédywuey &1 : k& Spos Tiis (K) elven «Evag pntog npoo-
EYNIoTIKOG dvTitpdocnmogy ToU dppriTou &pifuou :1,732. . .

Znu. Eis thv B’ Té€w Epdbape v eUpfokepey THY TeTpay. pilav évés pfy TeTpaydvou
1 1 1
10 ' 100 1000 K.T.A. -

"Av dvTi ToU 3 EAauPdvapey Tov 2 eiTe ToV 5 kad, YEVIKEYS, Eva OTro10vST-
TOTe kfy TeTpdrycovoy BeTikdy pnTdy, B& EpBlvapey s dvdhoya CUNTIEPAOPOTS.
"Av Snhad BAauBdvapey fva i TeTpdrywvov BeTikdy pnTdy, EoTw 8, B& Eoyn-
patilapey AW Blo drooubias, EoTw (K') kol (A'), &tres Eywe kod pé TOV 3
oUras doTe TO TeTpdycovov kadevds Spou s (K') 8& fito wixpdTepov Tou 8, TS
TeTpdryovoy kadevds Spou Tfis (A”) 8% fiTo peyaAUTepov ToU 8 kad ai SUo dko-
houtlicn & «mpoatiyyifavy ) pic THy &AAnY Soov 7BEAcEy.

pPNTOU KOT& Trpoctyyiotw

ME Tov dvwTépew TpdTrov kerraokeudlovTan kel &AAol «&ppnTol dp1Buoix.

36. ZEYTH EY®. TMHMATQN XQPIZ KOINHN MONAAA METPHEEQE TON.

A B TMapoTnpficaTe T& ey pappa
r 1 A TuNuaTa AB, TA kal p e 16 Zx.
s ch 36-1. Elven pawvepdy 888 &ti, &v

7 Ix. 36—1 T& AB, TA petpnbolv pé povéda

TO Tufipa W, ToTE ebplokopey : un-
Kos ToU AB = 6 MovaBes p kol pfikos ToU TA =5 povéSes p. Fp&popev  TOTE,
émexs elven yvwotdy, AB=6-p, TA=5-u A’ aUTd Afyopey &T1 @ 10 TRA-
po p elvan pie kowvi) povig petpijocng (korvov UTOTOALUTAGOLOV) TV TUNRGTOV
AB, TA elte 61 : 1a AB, T'A Exouv g Kowvily povada petpiioedc tov O p eite
C’XKC')L,IT]'ETI : 10 AB, TA elvan ooppetpa (petat tov) ed@iypappa Tpipata (dq)ou
Exowr Kkowfy wovéBea peTprioEds Toov).

Ynapyovv tpog xai Ledyn edOuyphppov tpnpatoy xXOpic va sﬁpwxstm 81.
abTd KMol Kowvi] povig petpijoedg TOY.

150U Eve TapdBerypa :

"As AMaPowpev Eva dpboydmiov kal icookeAds Tpxywvov ABT Ko:l &s KaTa-
OKEVATWLEY TeTpdryover i TEY kabéToy TAeUp&Y kal THS UTroTewovons, &Treos
PAbmrete eis 16 Sy, 36-2. "As UmoBéowper Topax 8TI T euﬁuypuuud TUTHOTS
AT kad BT Exouy k&molay Kowfy povdda peTprioeds Twv, foTw W TéTe B
elven pfikos ToU BI loov pé, m.x., o povddes u kad pfikos ToU Al ( = pfikos Tou
AB) ooy pé, T.X., P HovdBes p. Td o ked P ouupoAilouv Aoirov pnrodg apibpode.
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E *Edv pépopey T&S Siorycovious TV Te-
Tparycoveoy, STrws PAbmete el TO Zy. 36-2.
gval pavepdv (¥) &1L Eha T oxnuaTIfo-
pevee Tplywva elvan oo petall Twv dvé

---------- 1 8VUo. ‘Emoutvews Ta Tplywva 1,2,3,4 do-

TeAouy TO TeTpdycvoy BTIE (R&v Tefolv

“a YT kaTohMAws  Emdve els  TO  TeTpdycovov

z . BIE, 8& T6 xahUyouv &kpipds). ATO

< A B4l oo EwvooUper &T1 : uPadov Tetp. AMZH+

e + &up. Tetp. ABKO = &up. TeTp. BrIE,

e SnAcdt @ EuP. TeTp. TAeUpSS AT + up.

= Z TeTp. TAeupds AB = Eup. TeTp. TAEUPSS

Zx. 36—2 Bl (k).

& ioyue Aottrdy TOTE 1) iodTng @ B2 4 yE =’
ko, 2meldh UmeTédn P =1y, O& fito : P2 4 PE=o>
ANAG P 4 BR= s 2 PR = o o =2 (5) =2
AAN EmeiShy o, P elvan pryTol &pifpol, 8 eivan kad -gw pnTOs Gpifuds (s

TnAikov SUo pnTév). Aty UTdpyEl SHews pnTds &p1Buds, Tou TS TETPErY WGV TOU
v given focov pé 2. Efpeba Aormdv Utroypewpévor v& oupTepdvwuey OTI KaK®DG
brnefEcapey ST UTTEPYEL KOWT) HOVES WETPTIOECS T&v Al kad Bl

"Emreidny ) YroTeivouoa Bl ToU &pBoycwviou Tpryvou ABT efven Biaryco-
vios ToU TeTpaydvou ABOT, fumopoUpey v BICTUTICOOWHEY TO . CURTIEPATUA
pog s EETS

Ale v teTpaymvov ioyvel ém: 1| Saydviog kai 1] mhevpd TOv BEV Eyouv
KOLVI|Y povGdo pNETpeEiG Twv, dnhadi; brog Ghiog LEyETOL D 1] SlayOVIOg Koi
f| mhevpa toD TETPUYDVOL SEV EIVUL GUUPETPO £000ypappe tpipata, dhha (OTos
¢rions AéyeTan) GoOMMETPU.

37. TENIKON ZYMITEPAZMA.

*ATrd T TTPOTYOUHEVS EvwooUpey &T1 eivon dudykm V& «EMEKTEIVOPEYY TO
cUvohov TV pnTéY pE v dnuiovpyiay vimv ambudy, ol émoiol B TrpémEl V&
Svopacfouy dppnrot (uf) pnTol) fi Gevppetpor, kol of &Troiol B elvon oUTw Ka-
TeoKevaopivol, GoTe va fepameubouy ai «&Buvapicn TOU GUOTHUQTOS TGV prTaY
&p1Budovr. AnAadn @ kai ELloCOoELS Smexs of x2 =3, x2=2, x2 =0 (&mou & fe-
Tikds pnTOs Uf) TeTpdywvos) v Exouv Ao kal ver Umrdpyn eUBUYp. THRua b

(*) TLx. 2yw wév cuppetpLdy, wob OEEEYOLV.
(**) ‘H =

yevindde Sud whv Gpboyaviov Tplywvov.

céTacte adTh dmoveisi To heydpevov IMubaydpsiov Oedpnua, 76 dmolov loydet
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kai &ppnTol dpifuot o, P doTe ik TO TeTpdywvoy, T.X., ABOI Tol 2x. 36-2
v& flumopolpey v ypdywpey BM =a - p kad Al =P - p.
AUTO drpiféds képvouey eis Ta dpéows ETpever.

38. APPHTOI APIOMOI

"EoTw pio drodoubia &mo ywnpia :
Wir War War o0 Wy oo

kal o Evas puoikos épifpos f 6 0.

Zymuoaifopey Ty drohouBiow kowdy Sexadikdy ap1buddv

(D gy U oy o GWW Y,
& Ty TapaoThowuey 8¢ Tpds cuvTopiaw g T :

(@ s ..y, ...

‘H mopaoTaois (o) Aumopel vd dvopacdd ¢ Greipoyfgroc dexadikn ma-
pactacic,

Hapadeiypata : lov. "Eorew 1) dxoAoubia :

Y1=6, Y,=6,... 9, =6, ... kai a=0
TOTE 1) &rrelpoyrigios Bekadikn mopdoTaots @ 0,666. . ., elvan Evas Sekabikog
mEPIoBIKOS  pifiudg (Troo eivan foos, éTrass yvwpilopey, pé Tov %)

20v. "As Bewopriowper TS TETPAy LOVIKSS pilas kaTtd Trpoctyylow Toir
e
[gzr 1eE
Aouiicr (BA. xai oeA. 52).

(ORa S 73 1,732 .0

"As MBwpey Tapa G5 drépaiov o Tov 1 kai @5 axoMouBiav yy, W, W, . ..
TNV droAouBiow WTIQIV ST i3 2,

BnAadn Thy dxoroubiaw, ToU SpileTan & T& TeAsuToior yneia TéY Speov Tis
&ohouBics (K). "Ag oXnuaTicwusy Thpa THY &melpowngiov Sekabikfy Trapd-
otoow (TT) = 1,732. .,

‘H mapdoracis ol &mews eibauer els T& TponyoUpeva, Sév elven ) To-
paoTaOIS KETTOIOV Sexaikol Trep1oBikod &pibuou, SnAadn Biv elvon TapdoTo
015 K&Tolou pnToU, dwoudodn St altn «Evag dppnrog dpiBudey.

Zupgavoipey thpe kabs tapiastacy, 6rog 1 (IT), dnkadn xabe mapactasciy
TS HOPOTIS &, Wy Wy ...y ,. .., &Tou o elven Puoikos Gp1fuds f§ & 0 kal y,
Yoy oo Wy, Elval ynola, 29’ oov 8&v mapiotaver Eva Sekadikov TEPLOBIKOV
appov (Enhadh &va pryTov Gpifuov), va Thy dvoudleomey «Eva dpprmrovs eiTe
«Eva acoppetpovs aplpdv tijg "Apuntikilg eite fva anoélutov dppnrov (eiTe
andlutov dedppetpov) &piBudy. OUTw, T, &Telpownplos Sexadikh Tapd-
otaagis 1,414214. . ., # émoia mpokUTrTal e TO 2 ué TV yvwoTny &nd Thv
B" 14w Texvikiy Tis «eUpéaecosy THs TETpaywvikfis pilns ToU 2, elvan &vas &p-
pniTos dpibuds, omaws kai 7 1,732051. .., §| émoic TPOKUTITEL, pé T iBlav Te-

- ToU &pifuol 3 (kar’ EAAsipw). ExnuaTileTon 8 alTéy A &ko-

XVIKfy, &0 Tov 3. AuvapeBo Aoimdy v ypdywuey : V2 = 1,414214.. ., ¥V 3=
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=1,732051..., &v&d &v mepioploBBpey els «TPOCEYYIOTIKOUS QUTITTPOTGTOUSY
T&v dvwTépw dpphiTwy, 8& ypdyowpey: V2=14YV2=141,V2= 1414«
ki V3 = 1,7, V3 = 1,73, Y3~ 1,732 xtA. '

“Qote : Ilaca aneipoyferog Sexadiki) maplotacig

O YiVabs: - Wy - -

fj elvar Evag amndlutog dexadikdg meprodikog Gapibuos, dnhadn pnrés, i slvar Evag
arolvutog dppnrog aprbpds.
5oy Tdpa uepikol &ppnTol, T&V Strofcwv elven mpogavns & TPGTOS THS KATO-
okeutis Twv xal & dmolos TpdTrog elvan Biapopos ToU dvewTépw EkTedévTos § 35:

«) 0,50550555055550. . .

B) 0,12122122212222. ..

vy) 0,534534345343434 . . .

39, IXETIKOI APPHTOI APIGMOI

“OTreos &md Tous &moAUTous pryTols dplafnoav of oxeTixol prrol, oUTws
dxpiPéds kai &md Tous &moAUTous &ppriTous opifovTan of Aeyduevol : oyETIKOL
Gppntol, S1& mpoTdEecos Evos + (BeTikol &ppnTol) f fvds — (&ppnTor &pynTiKoi)
tutrpds &mmo KkéBe &méAuTov &ppnTov. Ty, + 1,4142 ..., —-1,732..., x.T.A

40, OI ITIPATMATIKOI APIOMOIL

“Ectw A, TO cUvoAov TEW OXETIKGY &ppriTev &piudy kad Q To olvo-
Aov TéV oxeTIKGY pnT@Y. TéTe &Y oTorygiov ToU owwdhou A, U Q SvopdleTan :
Evag mpaypatikog amlpbés. To ouvorov A, u Q, Tév TporyHarTikGY  &pifucoy,
ourndileTan v& oupPoiileran ut R (Aiebudds ut R A Re ). OUtw 1O oUvohov T&V
YVWO TGOV pas pnTav &p1Bpév elvan yvfoiov Umoouvodov Tou R, 8nA. QCR.

Mév oroixeiov Aormdv ToU R, SnA. kdbe rparynaTikds &pibuds, f efvon fvas
oyeTiKds pnTds (BekaBikds Tepiodids) fi elvan fvas oxETIKOS &ppnTos. A’ alTo
fvas &pprTos &pibuds fumopel vi AbyeTon Kai @ dmeipoyiigiog dexadikog pn) me-
prodikog. OUtw, X, 1) V3 elvon fvos rreipoyripios BexaBikds ) mepLoBikds
Sp1Buds.

*Eote fvas, T OV mpaypatikdg apilpdg A = &, Wiy -y, . . TI8s &pos
Tfis dxoAoubias :

(@:a ay oY % YiYYs
elvar «uia mpoctyyioig» tob A elte, drwg duvapeba va einopcy, «Evag TPOsEYYL-
koG avrinpdownog» tob A. ‘H npostynog slvar técov peyahlotépa (xalvtépa),
doov 6 happavopsvog mpoocyyiotikds dvrinpécoroeg elvar whéov aropepakpoopé-
vog Gmo tov mpdrov dpov tiig dxolovliag (a).

41. H TENIKH ENNOIA TOY AOI'OY EY®YI'P. TMHMATOE IMPOL AAAO.
A) "As A&Pwuev piow edBeiav e kal 800 onueia s, 10 O kal Setix ool
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70 A. “Opileton T6Te T& Tpfipa OA (Zx. 41 - 1). *Ecte xai &va &AAo Tufjuc, T
OM. Elven elUkohov var 18copev 871, .. els 10 Sx. 41-1, elven : 1- OA < OM <
< 2:0A.

"Av xwplowpey 0 OA &5 10 foar pépn kel AdPooper T& TuAuata (1) :
1-OA LL1-OA 12-0A 13-0A 14-0A 15-0A 16-0A 1,7-0A
1,8-0A 1,9-0A 2:0A, téte 75 OM f 8& oupTéon) pE Eva Ao auTd ) O
e0peff) peTall SUo SiaBoyikddy ék TEV TuMUATwy aUTéV. "Av ocuutéor L Eva
&mo aiTd, .y, &v elvon OM = 1,6 OA, té1e 6 1,6 ovopdleTan @ Adyog tod OM

A X . 0
npdg 10 OA kol oupPoArileton i O—[: o A M 5

Elvan Aormdv té7e & Spiopol %I\: — 1,6. b=t

"Av 16 OM 8 efven foov pt &va &md Té TpAuaTa (T), TOTE O elven, T.X-
1,6-0A < OM < 1,7- OA.

AauPdvouey Topa T& TUAUOTA :
() :1,6-OA=1,60-0A 1,61 -0OA 1,62-0A ... 1,69-0A 1,70:-OA =
=1,7- 0A.

oA Tapa fi 6 ouppij 76 OM v elvon Toov pé Eve &md T& TufuaTa (T9)
7 8& ebpioweTon petaly BUo SiaBoyikédv 2k TéV (T,). “Av elvan, m.x., OM =
1,65 - OA, Téte & 1,65 dvoudletan héyog tod OM mpog 16 OA Kol ovpPoAileTan
ue 2 Elven Rormdy téTe € Spiowol : M _ 1,65. "Av 16 OM 8w elvan Toov
pE fva &mod Ta TunpeTa (T,) TOTE 8& eiven EoTeo ¢

1,65- OA <« OM < 1,66 - OA.

"HurropoUuey vé ouvexiowuey pt tov iBiov Tpdmrov: TéTe SUo elvan T 2vSe-
Xoueva @) évdéyetar v pBacopey Enelta Grd pepika «pAparor eig Eva suvion
dekadikdv, Ty, TOV 1,65432 kad v elvan: OM = 1,65432 - OA® toTe & SekaBikog

1,6542 6& dvoucodij : & Adyos ToU OM Tpds o OA xai 8& cUuBoAiot pé %D:,

B ypaypwpey 8¢ : 8—,1\: = 1,65432.

B) &vdixeton ) dvatépo Epyasia va pi) teppatiletar tote O opro0i] Evag dneipo-

yigrog dexadikég, éortwo: 1,6543216. .., 6 drolog § Oa sivan gEvag pnrtog (SnAadn

Bexadikos ep1odikds) 1 B elvan Evag p1 putos. Eis dugoTépas Tds mepirTdoEls

6 amepoynplos Bekabikds 1,6543216.. . O& ovopacti] Aéyog tob OM npdg 1
. OM S e 5

OA, ovpfolucig oA o Ba ypayopey : gl; = 1,6543216. .. cite tadtocfpog :

OM = (1,6543216. ..). OA.

Tevikdg : dv AB, TA glvar b0 toyxévia evBOypappa tpApata, 6rnov LA Sra-
@opov tob pndevikod tpfiparog, opiletar pé tov avotéipm tpomov 1 Evvola: Adyog
100 AB mpdg 10 T'A koi elvar Evog andivrog mpaypatikog apibpog, dnhadn Evag
pos i Evag dppnrog apBude. ‘O Tpaypoatikds abtog apibpos ovopdlstar  xai
piikog 1o AB g mpdg povada to TA.

“Qoe: "Orav 3007 Eva £000ypappov pil pndevixdy tudjpa, ¥oto p, dg povag
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peTpiicewg evBuypappwy pnpatov kai gva £000ypappov tuiipa, fotw AB, 1ot
F = S0 5 " S AB . S =
opiletan Evag Kol pOVOV TPAYRATIKOG apipog, 6 Loyog i @ 1o pijkog toD AB

fi armélvtog Tl tod AB, cupPodlikds : (AB).
"Av ﬂf = x, TOTE cupPoAilopev: AB=x"'u gite (AB) =x povddes u, T.X.
(AB) =5 em.

Tnu. “Otoaw Aotmody ypdpopey (AB) = 5 cm  Ewoouue ]AB = 5. ’HumopoUpey, Pe-

cm
Paicws v& yphywpey : AB = 5-(1cm) AN auTd Bév ouvnbileTa. AnA. els TOv gupPolouov
(AB) = 5 cm &&v onueicoveTal oA Jopds, AAG TO cm eivan BNAWTIKOV TS xpnouotoinbeions

povéBos els TRV pETPTOIW.
= i . : o i el AB . o
B) "Av AB kai A tiven 8Uo B0y paupa THAHATE, & AGYOs =¢ elvat, O
T Epddopey els T& Trponyoluev, gvas TrporyBaTikOS apiBuos, gotw v. "Exouev

TOTE '?TE —=v < AB=v-TA (1)

» : ' o >y = i B .
Av A&Pwper Topa Eva GANO eUOUypappov TURMA U, O Adyot AT = (foTw).
, A 2 e o ; . . ; . -
e = = (foTw) W, BnA. T& pikn T AB kal [A &g Tpos povéda TO W, eival
ol TpayHaTIKOL &p1Buol x Kal .
YExouev Aolrov TOTE :
AB=x-pkal TA=y- u
ol Eropdveos 1) SeuTépa iodTns el THY dwwTépeo iooBuvapiav (1) yiveTan :
M — s
BNAGdN : X povdBes W= (v y) povabes u
WOTE :
X =y
Ve : X
Kol ETTOpEVS — = V.
B v

‘H Trpdo>Tn Aoitrdv iodTng TS icoBuvapias (1) yivetao @
AB  x

PR
AnAaBr: & hoyog £vog evfuypappov TpipeTog AB mpoc drro T'A, igotitar
pé Tov hoyov t@®V GVTIGTOI MV PUNKOY TOV, dTav petpnfodyv p& v avTv povada.

42. TTAPAITAZIZ TQN MPACMATIKQN APIOMON ME TA EHMEIA EYOEIAZ

“EoTor wla edfeia kai 8Uo onupeia tns 10 O kai, Bebic alTou, 1o A (ZX.
42-1). "As dvTioToiyicwpey &is TO

O Tov &piBudy 0 kai gl O A Tov 0 A M :
&piBpov 1. 0 1
Tote : eig ké&Be onuelov M Tfig S

¢ fuTropoUpey Vv’ AQUTICTOIY ICWUEY
v TPy HaTIKOY &p1Budy dos EEffs ¢ o) Gw 76 M keiton Tpods TO uépos Tou O,
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s gl 5 : | ; oM 4o . m 3
ToU KeiTal kai TO A, dvTioToryilopev TV Adyov oA+ ToU Exel Spiobfy dweo-

Tépw B) & TO M 8w keltan pds TO pépos ToU O, Tov keiTan TO A, dvTioTolyi-
. oy ey oM
fopev ToV «dvTifeTors ToU Adyou TA
‘Opiletar howwdy pia povosnpavtog Grelkovials Tod oNpUELOGUVOROL & eig 0 R.
Agyopeba bt 1| drskoviorg avth, ¥oto F, eivar apgiypovosiipaviog dnh.
deyopeda 6t Sra nidv @ € R drapyer Eva kai povov onpeiov M éni tfic £ dote 1
elkdy 100 M pé tijy drneikéviory F va givar 6 a. “H £00eia & ovopdaletar tote :
ebbela TV npaypoTik@y apOpdv.

43. TIPAEEIT KAI ATIATAZEIZ EIZ TO STYNOAON R.

A) Els 10 olvolov Tév Bexabikédv TepioBikddy  Sév dploapey iBicuTépouas
Tpaters, Sidratv kTA., B16TI k&b BexaBikds mepIoSikds Exel Sxp1Pdds Evar «&vTl-
Tpocwowy s TO cUvoAov TGV prTéy &p1Budy kai Sid ToUs prTols &p1Bpovs
gxouv 15N opiobfi 7 Si1&Takis kal af Téooopes Tpdtes. AU alTdy TOV Adyov, &v
NBéAauey v dplocopey THY Ewvoraw : &fpolopa 8, + 8, émov &), &, dekodikol Tre-
prodikol, B Ty dopilapey dos EEfis : @v py, p, elvar of pntoi pi dvrimposhmong
TV &g t0 oOvokov T@V TEPLodLkGV dekubik@v Tolg &y, 8, ToTe GOpolopa 0, + 0,
glvul O dekudikog avrimpéswmrog toii Glpoicputog P+ po-

"AvoRdyws B ékdpvomey ik Tas dAAas Tpddels kafoas kal Sik v 18-
Tatw,

B) To npofinpae pog toi v dpicwpsy npaielg kai Siaroliv eig 10 chvolov
R givor duagopov, 816t £86 10V Kkals mpuyputikoy aplpodv, dnmg tov Osmpodpey
©g dreipoyiglov dekadukoy, 6&v tov Eyopsv «orokknpovs (BkTds povov, Eaw O
BecopoUpevos TparyuaTikds elva, el8ikTepoy, Sekadikds TEP10BIKOS &p1Buds), drla
Exopey povov : prtolg TposeyyIsTIKoLg GvTinpoomnovg (Soous Bédopsy Bik ToOL
k& mporyuaTikoy &piBpsy). ‘O Spiopds Aoiov TGy Tpdlewy Kal THs SiaTdEews
glg 7O oUvohov R B& mpémer vk SpioBii wé Tnv Bonfeiav T TTROCEY YITTIKGY
GvmiTpocwTwy Tev. Mia avantuiig 100 Oépatog adtod DmepPuive TG duvatoT-
tag abtiig tiig talemg eig Ty npadiv 8¢ 6iv Fxel okompotnte. Ak ToUTo TMEPIO-
priouelar povow va Bawpey Eva «TpdTowy Si1& T TPl Kal Ty Siarativ, &
omolos éSummpetel €ig TUS MPUKTIKGS EQuppoyag. Ald v kaTavonffj alTos &
TpoTos AcpPévopey fva Tapddeypa : "EoTwoow of &ppnTol, 0 =V3 qa =
=V 2, Ak va dplowopey ThHY Ewolow i0potopa v 3+ V2, AQUPEVOUEY TTpOTEY Y1~
OTIKOUS QUTITIPOTWTIOUS Ty Pé TOV udtov apllpoy dekudikdy yneimv, m.y. Tous
1,73 xai 1,41, ebplokopey 16 &Bpoiopa : 1,73 + 1,41 = 3,14 kol Aeyopev &1 :
«0 3,14 sivon Evag mpoceyyloTIKOG GvTinpdomTos Tob aOpoicpatog a; + a,». Eig
Ty Tp&EW Aéyoue : 10 @0potopa ¥ 3 + V2 givan nepimov 3,14 kai ypdoouey :
i el

"Hurropouuey var Exwuer mpookyyiow, Soov ueyoAuTiépoy Oéhoue, GPKET

60




v& AcpPavwpel TTPOCEYYIOTIKOUS GUTITIPOCWTIOVS UE TEPIOCOTEP, K&be popdy,
BexaBika wneiar.

A& Ty BidTatw, TopaTnpoUpey £8& OT1 elven :

7= L) oy ¢

7o ] A &1 ToUTO o0& elmoper 11 & /3 elven Ley cAUTEpOS
1,732 > 1,414 | ToU 4/ 2 kai 8& cupPohricwpev : \/§ > gl

M) TMopa T& dveTépw dgefhouey v& yvwpilopey T kaTwb :

Eis 16 olvodov R épilovtan pt alornpérnra mpdlels @ mpoabeois, ToA-
AaAcolaouds, dpaipeots, Sialpecis' Opilovran émions of éwolan «peyoaduTepos
ToU» Kal «pikpdTepos ToU» Al npafeis adtai Kai ai dvicdtnteg Exouvy tag abrig
idiotntag, moL Exovv ai opdvupoi tov npateg kai ai aviedtnteg &ig to chvolov
Q, 1@V pnTdV apllpdyv, kai sidikdrepov, drav avagépovion gig Tovg pnrovg api-
Bpovs, «ovpmintovv» pd 1ag GpwvVipoLs TV TPaLels Kai aviedtntag Tod cuvd-
hov Q. ‘Avagépopsy 86 aUTds Tas Trpdlels kal duiodTnTas PE TaS 1810TNTAS TwWy.

lov. [TpoécOcoic kai agaipeoig.

la) Atk k&fe o € R kai kdbe B € R Opiletan povoonudvrws évas y €R,
moU SvopdleTon : to dbporcpa a ovv P, oupPoAikds o 4 P.

1B) ‘H mpdcbeots elvon avuperaBenikn: o 4B =P + o

ly) ‘H mpdofecis eivan mpoostmponiki: a + (B4 y) = (a + B) +v.

18) ‘H ttiowois x + o =P Exer piov kal pévov AUci, Tou cuppPoAileTen
pé P — a kal dvopdleral @ dwagopa B mhnv a.

‘H mpd&tis eUpéoews Tiis Blagopds SvoudleTan : apaipeois. Eidikés : o)
1 mpoabeoig Exel Eve kai pévov ovditepov croryeiov, Tov 0, a + 0 =0+ a=a
Bi& ke o € R ko B) Sicx kdBle o € R Umrdepyer fvas kad povov o € R pé ot o =
=0. ‘O «' AéyeTar : 6 avrifztog tob @ kol cupPolileTon pé — o

2ov IToAlaniaocioopos kai Ownipeoig:

2a) Ak ké&fe a € R kal kdbe P € R SpileTan povoonuavTws Evas y € R,
TroU SvouddeTan: to yivopvov o émi B, cupPoAkéds a - B. “H mpdtis eUpiaews ToU
ywouévou AéyeTal morhanlaciaopoc.

2B) ‘O ToAAamAcciacpds eival  aviipetadenikog o =P o

2y) ‘O ToAAamAcCIXoNOs €Vl TPOCETEIPLOTIKOG :

a By)=( vy

28) ‘H tticwois o x =B, a# 0 &xer plow kai povov Alow, mou cuuPo-
AfleTcn pt B : o elte —5 ki dvopddeTon mnkikov B S1a o cite  khdopo f S o
eiTe Adyog TOD P mpog TOV w@.

‘H mpé&kis eUptoews ToU TrnAikou dvoudleTal Sraipesic.

EiSikés : o) & ToAAamAaciaopos Exel Eva Kol povov oDBETEPOV GTOLYETOV,
Tov 1, a1 = o 81k kéfe a € R kai B) 51 kébe a € R, o # 0, Umapyer évos kad
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povor o €R pt a- o = 1. ‘O o Aéyetan : & @vriotpogog tob @ xai oupPorileTcn
ué %.
2¢) O nollanlaciaopdg elvar impepronikdg @g mpdg TRV npdbebeorv:
a B+y)=a-pt+a-y
3ov) “Opilovtan émions ai dwigdTnTes : «peyalitepog Tod», a > B, kol «m-
Kkpbtepog 1obn, @ < P, kol Eyouv T&s {BidTnTas TEY Spwvipwy Twv &VIGOTH-
TwY Eig‘ 'réf) oUvokov Q T&V oxeTikGY pnT&Y. Ak kdbs x €R xal P R ioylel
pia ki povov &rro TS TPOTACEIS :
Nia=ptmic =g “m)ia<p
dov) Téhos eis 6 R OpileTan kai 1) Evwora Tiis Suvduews.
Al Buvduers Exouv kai €86 T&s avTds 1816TnTos, TToU Exouv els TO oUvoAov
Q, &V pnTGV TpayuaTIKGY &piBuddv.
Olrws, &v x eivon kérolos TpayporTikds &pibuds, dpileTan TO TeTpdrycwvov
altoU x? =x-x (#& Opropol) kai elvan Evas TpaypaTikds &p1Buds.
- A) Karémw 1év dvwtépw fumopoluer va dmoBeifwper Sixgdpous Trpo-
ToELS, STres LY.
1) a-0=0, Bix mévta mpaypaTikoy Spifudy a.
Mpayua : .
ar0=a-0+0 (Bi1é6T1 1O 0 elvan oUBéTepov els THY Tpdcbeciv)
=« 04+a+ (—a) (80T a4 (—a)=0)
=a'0+1l-a+(—a) BéTi]l: a=aq)
=a-(0+ 1)+ (—a) (¢mpepoTikdTnS TOA/oHOU)

=a' 1+ (—a) (1o 0 oUBttepov &is Tnv TrpocHeciv)
=a+(—aq) (1o 1 oUbétepov els TOV TrOA/cudY)
_ = (TapaBoyn Umdplews dvTiBéTou Bix kdBe
‘Qore «-0=0 TPAYUATIKOV ).

D(-Da=—a

MpéypoT Exouey :
)a==1D-a+0

1) atat(=a)
=(=Drat+l-a+(—a)
=[D+1]a+ (o)

=0ra+ (—«)
=0+ (—o)
=—a

Qote: (1) ra=—a

AZKHZEIZ

101) Mapatnprioare Tév &meipoyneiov Sexadikdv :
a = 0,202002000200002000002. . .,
els Tov Smroiov elvan pavepds & Tpédmos, pE TOV dTrolov TpoYwpoluey gis THY dvaypagfiv TéHV
Bexadikey ywneicov Tou. Tl &piBpds eivan 6 « ; Aixaiohoyfoate THY &révtnoiy oas.
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102) “O &p1fpds x = 0,101001000100001. .. eiven doUpueTpos. "Hutopeite vé Opioete
fva &p1dudy @ TotouTov, DoTe X + W v& elvan pnTs ;

103) N& épyacOiite omws eis Thv 43, A &i1& v& &modeifere 611 (— 1) - (1) =1.
104) N& &mobeilete, ornpildpevor eis T& mponyoupeva, 671 tdv o, B, € R, TéTe :

a) —(—a) =«
B) —x)-B=—(P)

y) @ (=B) =—(=p)

8) () (—P)=ap

£) —(a+p)=(—o) + (—P)

105) EiSapev eis trv 43, [ &m1, ds &modekvietan, /| 2iowois ax = B, émou ae R

peR xal B # 0, Exel piov povadixiy Abcw, f) dmola cupPorifeTan pe P @« Emi Svopd-
o

leTon @ 1O nAiKov _E ©& elvan Eropévas o. P B. ’AAAG kal TO ywopevov B - L oA~
a o] G
AamAagialopevor émi o Biber : ([3~ _I_) do=Ipi (L c;) =p- 1 =P "Apa loyuel
@ o
1
BEASE e
@ a

XpnoipomoimoaTe THv TeAeuTaiar abThy iodtnTa kal Tas yvwoTds [BioTnTas TGV Tp&-
fecov B1x va &mrodellete 671 ¢

BB Y S S Srrouicle R Ble By yie R, B0

P B PR
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KEQAAAION IV

AYNAMEIZ KAI PIZAI TQN IPAI'MATIKQN APIGMQN

44. AYNAMEIZ ME BAZIN PHTON KAI EKOETHN AKEPAION.
A) Eis v B’ T&Ew éudBouey Six Tas Suvdpers T&Y pnTaY Ap1Budy pE Ex-
8étas repaious BeTikous 7 &pymTikous kad Tés iBi1oTNTas TGV Suvduewy TOUTWY.
YmevBuuiloper €86 ouvTopws Tas 1B16TnTas oUTaS :
Da¥-a (e (o
SO o
3 («- Pt =at-p*
mn
4) 27 =g+, émou a # 0
a \H ab ' o
5 () = g Smou p %0
‘Qploapey 811 o = 1, Bid kéle pnrov a # 0.
‘Qploauey Erlons ém1 a* = ul—uSlc‘r érta OeTikdv dxépatov p Kol k&b

pnTov o # 0.
Iopadeiypata : lov) N& &mlomom®iy 1| mapdoTtacts (a3 - )2
*Eyouev : :
(a2 P02 = (D2 (BI Aoy Tiis i8idTnTos 3)
=of-pt (Adyw This i8i16TTOS 2)
o= —;317 (MYCP ToU &piopol a—H = _;T
-7
' < L A 3 5x5lyd —2
20v) N& amhomoindfj fi moapdoTacis : (2x—’)
*Exouev :
(Sxawi)-z_ 1
Pl R TN ) : i
. (zxxi) (oplcruog TOU O~F —= %1.
1
& —5 : E L ~ 3 .
((ZE—T‘? (Aoyw Tiis idi6TnTOS 5)
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2x—2)2 o = h o 3 < =
(237 (TpoTh TOU ouvBiTou KAdoupaTos els  &mTAOUY)

= Gy
23 (x5 | ok " o
= 752(3((“)2_(4))‘5? Moy Tfis i8iéTnTos 3)
4x— j L g ="
U (Aoyw Tfis iBdTNTOS 2)
4 1 Bty Ny
= 25xepE T X (E‘rretﬁnx P — F)
4 L o~ E) ’
7 5T (Aoyw Tiis iBioTnTOS 1)

B) Eis t& mrponyoupeva (mropdyp. 43, ) eibapev &m1 § fwora THs Suvd-
Mews uE exBéTny diépaiov BeTikdy, dpvnTikdy A undiv kad pi Béow TuxdvTa TPAy-
HoTikov &piBuov (Etropéucs xad dpprTov) OpileTal GTroos SkpiPéds ETav 1) Péais
elvar pnTos &p1Buds kal al dvwTépw iB10TnTes 15 ioylouv mions kol 81 adTds
TAS SUVAELS.
AZKHZIEIZ
106) N& amrAoTroioeTe Tds KaTWTEpW Ekpdotls, els Tas dmolas UroTifeTan 811, dmTou

Umdpyel peTaPAnTn eis THY TopovouaoTiy, AQUPAvEl TPayUXTIKGS Tids Slapdpous ToU un-
Bevos. Na BdoeTe TeAkdds ékppdoets Xwpls &punTikolUs EkBéToas :

S DECEISOY Nk
(x-3)2- x5 ot 20
=T ENE Rt (9] EF
D (@p)* n) (- ) 0 X
\P—Z
34 Al s 2t a8
Vi R W m o
107) Na& éxppdoete k&Be &p1Budv s SUvapiv ToU 2 kol émelTa v& dmhoToifoeTe :
1\¢ -a 320 — 16°
= Vi-i64 . 39-2 o g
2l e o B) e

45. PIZAI TON TTPACMATIKOQN APIOMON,

A) Eidapev sis & mTponyoUueva 811 pt THY eloaywyny Tév dppriTaw dpl-
Buddv x&be BeTikds pnTos elvon TeTpdywvovw &AAov TrparypaTixol dpibuol. EiSa-
pev Etrions 611 kébe e0BUypauuoy Tufina sival BuvaTov va peTpndi kol va Tapa-
oraff] &amo TpayuaTikey dpifudy.

"ATroBeikuleTon OT1 @ 81k kéBe TrparypoTikoy Betikdv &piBpdv P kol Bix ké-
B puotkov v UTrdpyel fvas xal [dvos Evas, TTRPaYROTIKOS BeTikds, EoTw , ut THY
B161nTa @ ) vwooth Blvaus ToU a v elven & B, SnAadh ut Ty 1BidTnTa

o' =p (€9)

‘O povaBixds alTds TpaypaTikds BeTikds &piBuds AéyeTan @ wooTrh pila
v
ToU B kol cupPoAiletan V B, 8nhadt) elvan & dpiopoy :
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o VD @

Oi oupPoMiouoi Aocimov (1) ked (2) efvan iooBUvapor. "Hror ioyde :

a=VP< o =P (Si& k&be BeTikdv P xad v uoikdy). ‘Opifopev émions:

V0=0 81& ké&be v=12,3,...
Eis tov cupBoraudy V B, T Vo Abyetan pilikov, © v Aéyetan Seikng Tiis

pitng kal & B dmoppigov. ‘O Beiktns 2 Bev ypdgeTal, GAAX UTTOVOETTaL.
1

SupPoTikéds opilopev : V=8
‘H tetpaywvikn pila AéyeTton kad pila devtépag tafews 1) TpiTn AdytTau
kol kupikR piCa fi piCa tpitng tafswg, N TeTdpTn pila AdyeTan pila TETEPTNS
Talews KATT.

INapadeiypata :
3

lov. Y8=2, 8i6T1 22 =8
4

20v. V81 =3, &16m 3¢ =38l
5

3ov. ¥ 243 = 3, 5161 3% = 243 k.0.K.
B) ‘AmoBeikwletan émions 871 : Bld TAVTA TPXYHATIKOV SpYMTIKOY dpl-
Budy P kad Bi&k kéBe mepLTIoV PUOIKOY v UTT&pyel Evas Kal HOVOV Evars, Trpory HOTIKoS
apvnmikdg &pifpos o, GoTe va loxun :
o« =p 17

‘O povadikds adTds TPayUaTIKOs GpYTTIKOS & AéyeTal £mions @ YUooTh
pila ToU B kal oupPorileTar opoiws : VB. *Hror

a=VP @0

“Qote mAAw elvon :

o = VVE@ o' =P (Bix x&fe P < 0 kol v puoIkdY TEQITTOV)
IHopadeiypata :

lov) il/?‘a =—2, 8141 (—2)*=—38

20v) 15/% = _3, 516 (—3)5 =—243

3ov) {/'—_iZ—E—S =—2, 8idmt (—2)" = — 128 x.0.k.

‘

v v v
M) Eifven gavepov & (V ot) =a, érav | V o opiletan cuugcves Tpds
Goa eiTapey dvewTEp.

Elven .y (]J/T—TS):] =—8§, (]jﬁ)‘i — Sl Al
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Mapatipnoic In. ‘Qpicauey Tpomyouptves THY onuaciov Tou oupPoiou

Va 1) étav o > 0 kal v Tuycow guoikds kal
2) étav o << 0 ki v TUYGOV TEPITTOS QUOIKOS.

4 8
‘Emropéveds oUpPora dmes t& V — 10, ¥V — 16, V —10 kA, 8év coplofnoa.
‘O Adyos eivan & EEfjs :
‘H &iowols x¥ = a, &v elvan o < 0 xad v &pTios @uolkds, Bev Exel K&TOLOW
Ao gl TO oUvoAov R.
‘H étiowois. m.x. x2=—06, 81’ oUdéva x € R émaAnfeleTan. "Qote 1 ma-

v
phoTaots Voo Biv Exel Evwolay rparypaTikoU &pifuol pdvov Eqv elvan o < 0 kal
v &pTios @uoikos. Eis kdBe dAAnv TepirTwoty Exel Evvolav.

v
[Mepatipnois 2a. Kord T& mponyolpeva, v 1) mapdoTaols Vea
éwvolav, loyvel :

(&—cx)‘ —'a

AUTS Btv ioyUer wovor i elvan o << 0 kad v &pTios guaikds.

»
‘H map&oTtacis Speos Vo Exel Evwolav TravToTe (GKéun kal étaw o < 0
kai v &pTi0s), Buvapeba 88 va cuptrepdvwpey &T1 elBikés Bi1a o < 0 xal v &pTiov
glvan :

{/?'=—C(=jot{

4

I.x. V(—z)ﬂ—v?—z—f(# 2) =Bl ViD= B = di={ = 4|
“QoTe : STav v eiven &pTiog q)ucmog Kol o TUYGV TPy HOTIKOS, TOTE :
VF" — |
Eis Tnv TeTdpTny T&EWw 8& pdboopsy yevikdds mepi TGV pilddv TEY Tpayua-
TIK@Y &p1Budy kol TGV 181oTATwY alTY.
Topa & meproploBddpey els T& pilika SeuTépas TaEews.

46. PIZIKA AEYTEPAX TAZEEQE.

A) Efmrapey dveoTépe OTI VxE=|x|
AVOAUTIKGOTEPOY  T)UTTOPOUMEY V& YPEWPWUEY :
x>0 =Vx=x

x< 0 = Vxt=—x

Bl (5E=5, V5=
*Errions V (3 — x)2= | 3 —x |. “Emropéveds :
gw 3 —x = 0, 5nA. tw x < 3, Téte V(B—x)2¢=3—x,
bow 3 —x < 0, SnA. 2w x > 3, 61 VB —xPF=—3-x)=x-3.

67




B) T'ivépevov 8bo piidv. “Eorw &1 [nToluev TS yiwduevov Va- VB,&
mou &, B BeTikol Tpaypomikol épifuol. Ev rpcdTols yvwpilopey &TI TGO y1wo-
pevov TouTo Utrdpyel (§ 43, I kai § 45).

"Eorw Aormdy &T1 Va=x kad VP =y. Ixnuatilopsy TO yiwdpevoy
Xy = Va- 1/_[3 [veopilopev Sucos OT1 @

x=Va<ext=qa

s : =x32=af, SnA. (xY)Z=ap

y=VPB<=y*=p

Bk Tiis (xy)? = of Exouev xyp =V of, Bniadn
Va-VBp=Vop (1)

‘H ioétns (1) Aéyel 811 61a va nordhanhaciacopey dvo pilag devtépag td-
Eeng apkel v molhanlucidompev ta vropprla Kai Tob yivopgvov va EEaydympey
tijv piav devtépug tafems.
iy V3 VAV, V3 - VE=V36=5

‘H iodtns (1) ypdpeTton xai

Vp=Va VB (2@

AnhaBry: dwa va EEayayopsy tstpayovikny pilav £vog yivopévou dapxel vo
sEayayopey iy pilay kale ntapayovrog kai va nolharhacidocopev T £Eayopeva.
kai yevikdotepov Vo = |a| VP.

Mx 3V5=VE V5=V %

V5-VI5=Y755=¥25-3=5V3
Efven awepdv 611 Suvdpeba v émexTeiveopey TOV TrponyoUpevoy kavéva kai Bia
TeplocOTEPA PI{iKaL.

My-¥2 ¥3- Ye—)6 - VE=136—56
I') lnkixov 800 pidv. "Eote &T1 {nToUpey TO %,6wou a, P feTicol Tpao-

yuamikol &piBpoi. Mvwpilopey éT1 16 TnAikov ToUTo UTrdpyxe! kad elvan fvas Tpay-
‘HoTikds &piBpos.

“Eotw Aoimdy &1 Va=3x kai VP =y. Zynuotifopsy TS TrnAikos

al

V_ =gk Fumpiﬁowffa‘ 6p.m§ OTIL:
WE ]

!

x=Va<=xl=a«a X2 « X \2 «

ki = = SnAodn(—) = —-

w=VB¢>¢=B} =5 Beeh(S)
X

"Ex Tfis (;)2: % EreTa 6’!‘1%:\/#—, SnAcdn,

2
E-VE ©

- p<l
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‘H iodTtns (3) Aéyer 8T :

Awa va Sraipécopev dbo pilag devtépag tafemg dpkel va Sopécopey 1o
omépprlov Tob Sraipetéon Siirtod Droppilov tol Sronpétov kai Tod nnhikov v ifa-
yayopev v pilav dsviépag taewme.

E_?_—_v_—ﬁ 5 e

‘H iodtns (3) ypdq)s'rorl Kad :

=

Kal Aéyel &1 : V p V [3 ®

A v EEayayopsy THvV TeTpayoVIKiyY pilav aniikov dbo mpuypoaTikdy dpr-
Bpdv, dpxkel va EEayayopev thv tetpayovikiy pilev tod Swupetéov kai va v
Sipéocopsy a tiic TETpAyOVIKTG piCng 100 ﬁlmpéton

Yo 5
L% V'9" G ah 5= Tlg T
A) "Av Exouev dAyeBpikdv kAdoua pt Y1 pNTOV TAPOVOUSTTHY, TUTO-
polUpey v& eUpwper icodUvauoy KAGOUX uE pTTOV TTapovopacThy, STrws gaiveTal
amo T kaTwb TropadeiypoTa :

lou.i_——gv6 S8 Ve zéﬁ_gzﬂ
Yeé ¥Yé-V6 (ve6)? 6 3
2 SR reRl S S ESRANETS el S Rl 00 VB sy e
ov. — = Y — N — -
2Y3 2.¥y3 VY3 SV E)2 2-3 6
AZKHZEIZ
108) N& gupmTUiete T& K&Twbl &BpolopaTa (Smou eivan BuvaTov) :
) 3V2+5V2+ V2 BY 203 £ V12 y) Y3+V2T
8) Y7+4+V28—Y63 ) Y6+V24+V54-2Y6
o) Y8+ V50—V 98 DY12—-2 Y27 +3V754+ V48— V80 + V20
Avorg tiic @) 3V24+5V2+V2=03+54+1DY¥2=9V2
109) Né& efpete T& ywopeva :
«) ¥375- Y48 Y405 B) Y275 Y135 Y165 y) V3u-VIiZa
5 G-V -G+YVD 0 (¥Y2-1D-@2-V2 D ¥Y5-1y
110) -N& UmoAoyiocete katd Tpoctyyiow 1/100 T& kéTwb :
528 y28 V15 Y18
O‘)V“‘g‘ P) I »ys Dy3
111) Né& Tpéwete kafiva &md T& k&Twb xA&opata el [golvapdy Tou pt pnTov Tapo-
VoaaTHVY :
1 1 2 2 5
T B el LD o B G
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KEPAAAION V

AATEBPIKAI ITIAPAZTAZEIX

47. H ENNOIA THE METABAHTHE.

A) Gewpoluey T6 olvohov Tav Spfoywviewy, T&
omola Exouv s Pdow TO dplopévov eUBUypanUov Tpfina
AB (ox. 47 —1). ’Edw pé piov dpiopévny povada TO Tufi-
noee AB Exm ufikos 4 kal éva 2k TGV SpBoywvicv ToUTwy,
omes 1O ABTA, Exer Uwos BIM pé pfikos (cos Trpds Thyv
abthy povada) (BMN) = v, 76 éuPaddv Tou ABTA  kafcs
yvwpilopev, elvar (ABFA) =4-v (teTpay. uHovades).
Eis v Eeppacwy ToU 2uPadol oty 4Uu TO ypduux U
Buivaran v efvan Evas droloadnmroTe BeTikods &p1Buds. Aéyo- A B
Hev 611 TO v elvan pla petoPinti. TO v AcuPdver Tiuas Sy a7t
gis TO' oUvohov TV GeTikdY Sp1fuddv.

Oi BeTikol odrol &pifpoi, of dmoiol dvTikabicToUy TO U €y THY Ekppaciv 4y,
dvopdlovTon Tipal tiig petafintiic v.

‘Eqv 16 pfijkos Tou AB eivan a, 16 éuPadov Tou ABIA 8 eivan
(ABFA) =a-vu

‘H #xopaois o - v mepiéyer SUo ypdupaTe. "ATO aUT, els ThHY TEpiTrTRooiv
pas, 6 o ToploTdvel TO pfikos ToU dpiouévou TunuaTos AB kai elvon éropéucas
Evas dpiopévos dpifiuds, 6 18ios B1” SAa T& Spboycvia pE Péow AB. To d&Ado
Yp&uua U elven peTaPAnTh ko els kdfe Tiuy Tns &mwd TS cUvolov TEY BeTikGY
&piBudv dvmiaTorkileTon évar dpboyoviov kad TO EuPadov Tou. ME Tas cungovias
U185 els THY Ekppooy au TO udv o elvan pia otabepd TO 8t U pio petafinti.

B) “YmoBétouev &Ti i Ty Ekppaciv — 3w? 4+2¢ — 5 T& ypduuaTa @ Kai
@ AapBdvouy Tipds els TG olvolov TEY TrporypaTikGy &p1fuddv. Eis kdde Siame-
Torypévov [eUyos (o, @) TIMGY TV w kol ¢ dvTioToryileTon nia kad uévov Tiud
Tis éxppdoews atiis. Ty, &v w = —2 kal @ = 10 #youev Tiufv Tfs Ekppdoews
-3 (-22+2-10-5=-3-442:-10-5=—12+20—5=3. Td w kai
@ elvan of petaPAnTal THs Ekepdosws —3w? + 29 — 5.
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48. H AATEBPIKH ITAPAITAZIL.

Els t&s 2kppdoeis 4u, au, 2mp, mp?, mxly, 2ma (x4 y), —3w?+ 2¢—5
TepiéyovTal piopévor &pifuol kal ypdupoaTa, T& SOOI CUNPWVOUNEY V& Adu-
Bavouv diapopous dp1funTikas Tipas ﬁ kol v& pévouv otabepd. MetalU Twv ol
&pi1fuol kal T& ypdppaTa els kdBe plav dmd Tas ixppdoels aUTds cuvdiovton pi
@ yvootd copfora tdv npatsmv.

Al TolaUTan ékppdoels AédyovTtan dhyeppikal mupustacsic.

“Otav els piov &AyePpikiy TopdoTacy T& ypduuata duTikaTaoTaboly
pé &pifunTikas Tipds kol éxkTeAecBouv of Tpdiels, TOU onueiwvovTal Eis TNHY TrO-
pAoTaTY, TPOKUTITEL &v Yével TeAlk@s s &moTéheoua fves dpifuds. To dmoTé-
Asopa ToUTo AfyeTal ambunuikf tpn tfig nupastdoeng Six Tas dvTioToiyous
TILGs TGOV peTaPANTOV TNs.

‘H *AlyePpa 8& pds 818&tn Ta eidn 16w dAyePp. TapacTdoewy, wE Toiov
TpoéTrov B elplokcoper TS APIBPNTIKGS Tiuas Twv kal s yevikoTepov B &xTe-
Adpev Tpaiels uE &GAyePpIKAS TTOPOCTACEIS.

49. AKEPAION MONOQNYMON.

A) ‘Opiopos. "Aképarov povirvopov @g mpds td ypappote, ta omola wepié-
xEL, Aéyetar 1) muphoTacig, ig TV omoiav £xel onueaiwij povov toklanlaciucpig
éni TdV ypappdtov tng, ol 8¢ EkBital adtdv civar guowkol apiBpoi.

TM.x. al &AyePpikal mopactoeis 4u, au, 2mwp, wxly, — 3w, 7aB?y,

2 N
— 5 xyw? glvon _dképaat povavupa.
. ; R S ; . T
H mopdoracis — - x? y elvon dxéponov povavupoy, tav TO o elval oTa-

Bepd. "Eqw 1O o elvon peTaPAnTr, TOTE f) TTap&oToots oUTh Bv elvon  dxépaiov
LOVGIVULOV.

*Emrions 1| mapdotacts (A« 3)a®B, tav 1O A elven oTabepd, eivon dké-
patov povovupor, v Stav TO A elvon petaPinTi, B&v elvan 1) TapdoTaols alTi)
AKEPOUOV UOVOVULOV.

Eis av povcovupov fpapudlovtar al yvwoTal i810TNTES TOU Yivouévou
kol TV Suvduswy.

TT.x. To povavupoy A = 5x? (— 2)y? (— 3) Xw ypageTal
A=5(2)-(=3) x*:x-¢?-w (Brori ;) i ki A= 30x%2w (Broerl ;)

‘H popen A = 30x%y2w AéyeTan TEMKR popeR ToU povewvipou A.

TT&v povcovupov 8& AcuPdveton UTO THY TEAIKNY TOU LOPENY.

ITav povdvopov mig petaPhnriic x fyer tehknv popeiv ox*, émou 10 o
elvon oTaBepd kad p €N (N = 76 oUvolov T&V QuUTIKGY)

Ilav povovopov 800 petofintdv X koi y Exer telkiyv popenv ax!y’, dmou
70 o gival oTafepa ki peN kai veN.

EUkdAws EmekTeivopey S1& THy TEAIKNY LOp@TV HovwvUUou TGV KATT PeTa-
PANTGV.

71



B) Zuvteheotiic kai kOplov mocdv povevopov. ‘O ambpntikdg mapaywv
£vdg povovipou Aéyetar covieheotnig tob povovopov. To Eyypappatov pépog £vog
povovipov (dnk. ai perafintai pi todg £kBirag tmV) AEyetar kOplov mocdV Tob
povovipov.

5 : 4 5 : 4 Son . 5
TT.x. ToU povewviuou — = x®y ouvTeAeoTrs elvan 6 — —~ Ko KUPIOV TIOGOV TO

x3y. ToU w9? cuvteheoTns eivan & + 1 (oUBétepov oToIxElOV TOU TOAAATTACGICX-
opol) kal kUplov TTogdv TO we?, ToU — x* eivon owvteAeoTns & — 1, BidT — x* =
=(—1)x% ’Edw eivonr A oTabepd, TOTE TGV HOVWVULLV —?\— a’p, (A — 1) x3ycw?
GUITEAEGTTS QuTioTOlY WS Elvat % kai (A—1), xkUprov 8¢ Tooov TO o®P kad Xy i

I') BaOuog povovipou. Babuog povovopov dg npog piav tov petafrnnv ré-
yetar 6 £k0étng, tov dmoiov Eyel 1) perafinci sig 0 povédvopov, Mg npdg mEPLo-
cotépag 8¢ petaPintac tov AEyetan o E0poropa tdv EkBetdv, Tobg Hmoiovg Exovv
avtal £l TO pOVAOVLPOV.

Tly. 10 — 7x*y2w elvon TeTédpToU PaBuol dx mpos x, SeuTtépou ds Tpods y,
TpwTOY € TPdS @, fkTou d Tpds X kol v, EPBOUOU s TIPS X, Y, w KA. "ETTel-
& eiven x° = 1, &tav x # 0, kdPe oTabBepd ypdgeTal UTO HOPPHY HOVGVULOU
pndevikol Baduol ds Tpds piaw fi mepiocoTépas ueToPAnTas LY. 7 = 7x° —3 =
= — 3x%°.

Kdfe povavupov eivan undevikol PabBuol dos mpds uwicy petaPAnThv, ThHv
omolaw Bév Tepiéyer. Ty, TO — 208x? elvon pndevikol Pabuol s mpods y, 816T
ypégeTan — 2adx?y’.

Td povdowupor, ax*, &taw eivanl o = 0, AéyeTcn pndsvikdv povdvopov. To
unBevikdy povavupoy BuvaTal va ExT GooBNTIOTE WETEPANTSS kol pé kéde Po-
Buov. !

To povdovupoy x eivan TpoTou Pofuol ds Tpds THY METABANTHV X Kal
Eyel owvTeheoTny TOV + 1, &v&d TO — x elvan émiong TrpcdTOU Pabpoy dos Tpods X
pé ouvteAeoTiy —l.

A) Khaopotikov povovupov. Khacpatikov povovopov Aéyeta kafe dhye-
Bpikn Top&oTagis s THY Omoiov el onueicodf uévor TOAAGTAGCICOHOS ETrl
T6v peTaPAnTéY TNS, Ghha pepikol (i kal 6hot) ik tOV Ekbetdv tov Eivar dp-
viTikol daképaron.

My. 7 mopdoTtasis 2¢®p~2 elvar fva KAaopoTikdy povedvupov. 'Emedmh
(Keg. 1V §44) eiven P2 = —éE—, TOUTO Yp&geTan © 2a? éz 1 kad %I; , OTou

B # 0. ’Emions TO KAGGUATIKOV HOVCVUHOV — % x~ 2 ylw—? ypagsTal

s yS
Txied '
Smou elvan xw # 0. "Qoe :

T& KAGOMOTIKE uovewupa elven dAyePpikal TapacTaosls, sis Tas Omolas Exet
onueidfi koi Sicdpeois Bk peTaPAnTiis. Elven TaUTa  mmAlka  dkepaicov
povawvipey kol B T& éeTdowuey dpyoTepov. Eis Ta dpéows émdueva 8& &oyo-
AnBcdpey povov pE Aképaia UOVGOVULG.
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AZKHZIEIZ

112) Oewpolpey T& Tpiywva, T& dTrola éxouv s Pdow Sobiv el@Uypauuov Tufipa AB.
"Av Evds £ alTdy TO Uwos elven v, Troiov elvar 16 éupaddév Tou ; Els Ty mapdoTacw alThy
ToU #pPadou oploaTe Tds oTabepds kal Tas petaPAntds. Edv elvon povedvupov, Trolos elvar &
ouvTeAeaTTs, TTolov TO KUplov Toodv kal moios & Pabuds Tou ;

113) ‘H éxris tvds xUkAou elvan aToixeiov Tou owwdrou Z = { 1,3,5 }. N& Umoroyiobi
16 EpBadov ToU xUkAou. Tlola eiven ) yevikd) Ekppacis ToU éuPadou ToUu kikAou ; 'Edv elvan
povdvupov Troios elvan & ouvTeAeoTrs, Tolov TO k\')p.lov ooy kal Tolos 6 Pabuds Tou ;

114) Gewpoluevy TO oUvolov T&V Tpamelicwy. "Av al Paoes évos & autdv elvar B kel
B, To 8¢ Uyos v, Tolov elven T6 duPadov Tou ; Eis Thv Exgpaotv alTtiv ToU EuPabol moia lven
al petaPAnTal kal eis ToTov olvolov &p1Budv Tpémer v& dvrikn kébe pia ;

115) ©swpoupev TO gUvorov TV SpB&w KUKMKGDY Kovewv. ‘Evos b alrdv 1) dxtis Ths
Baoews elvar R kal 10 Owyos v. TToia elvan 7y ékppacis Tou dykou V ; ’Edv elvar povdvupov 1
Exppaois aUTr, Tolos elval & ouvTeAeoThs, TO KUplov Troody Kal & Paduds Tou ;

116) N& eUpebfi 6 ouvteheoTr)s, TO xUptlov TToody kal 6 Pabuds ds pods piav fi mepio-

coTépas HETOPANTAS TGV uovwwipwy : % X, 7;7 X%, xyiw, — 2apx, 356wiyix%a, Ax P

(A = oTabep&), — T‘; X3y, Y7 xyw?, —ofysw? z, .%Ecx[?:y.
117) N& TefoUv UTO THY TEAIKNV Twv Hopehy T HOVEWHA :
= () (- B oo (o) ()

Fr=(— %)2 ap. %Xﬂdﬂz (_ ‘IT)\'.\p“) Kal vé eUpebij O ouvTeheoTrs, TO kUplov Tro-

odv, 6 Pabuds ds pods plav f) meprocoTépas peTaPAnTds aUTEY.

50. H ZYNAPTHZIZ MONOQNYMON.

A) *ApiBunTiki) Tipt) poveovipov mdc petapintiic. "EoTtw TO  povdvupov
2x Tfis ueTaPANTHS X. ZuuPolilopev.TouTo ué TO @(x) SnA. Bétoper : o(x) = 2x.
Ak Thv Ty X = — 3 1) &piBunTikn g (§ 48) ToU povevipou ToUTou
elvar —6. Auvdpeba v ypdwwpey @ @ (— 3) = 2 (— 3) = — 6: "Edw AdPowper TO

guUvoAov Z:{ 0155, — %} kai efvon x €%, ToTe of &piBunTiked Tipai ToU uo-

, gt 14 . . s
veovUpou 2x elvanr 16 clvohov : E :{ 0,2, 10, 7§}. Eis kafe x €Z dvmioTor-
xileTon S1& ToU poveovipou @(x) Eva kal pévov Eva oroiyeiov ToU E. OUTw elvat

D e e e

"Anewkoviletar howrov 0 I povesnpavrag eig to E.
‘Etropéveos Exopev piav ovvaptnoiy, Thy

9:VXEL—09(X)EE

‘H owdptnols adth) ¢ elvarl pia covapineis - povvopov tob X ué me-
diov opropod TO T kai mediov mipdv TO olvorov E. ‘H petafAnTh x, ) oToix
elvan TUYOV oToiyeiov apyétomov &mo ké&moio &pifpooUvolor 2 AéyeTou avegap-
tnrog petaPinci), 7 5S¢ eikdv odTou @ (x) Aéyertan EEmptmpévn perafinTi.

’Erei®n els xd&Be dpyérutrov X €2 Bi& THs ouvapThiotws ¢ dvTioToryileTon
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pla kol pévov elkdoy, i &pBunTIKA Tipd ToU povwvipou ¢ (x) € E, Snuioupyolv-
Ton BiarreTerypéva [elyn Smreos & (0, 0, (1,2), (5,10) xed yevikdds 10 (x, ¢ (X) ).
Supgwvolper v oupPolileouey THy eixkdva @ (X) TOU GpYETUTIOU X i TO YpPaUHX
y, 8nA. BéToper y = ¢ (x) f| kal y = 2x. ToTe x&de SraTeTarypévoy (eUyos TiuGV
TGV peTaPAnT&Y £yt THY Lopety (Ko, o). TO oUvohov aTédy TGV BiaTeTary-
péveov (euy@v, &moTehel ThHy ocuvdpTnot — uovéovuuoy @ (x) kol elva Eva bro-
sovorov 10D Kapteorwaved ywvopévov I X E.

B) Movévupov mepocotépoy perafintédv. “Eote O poviovupov 2x%,
16 émotov cupBohilopev : @ (x, z) = 2x%z. 'E&w 16 wév x elvan oToixeiov ToU
owdhou 2, ={—1,0,2}, 70 8¢ z 10U 2, = {3, 5}, TOTE oynuaTifovtal Siote-
Torypbva [eUyn (x,z) €2; X 3, xai els kabéva &wd aUTa dwmioTouileTan dog
glkcow 7 &piBunTikh T @ (x, z) ToU SobBévtos povewvUpou. Tl.y. Sk x = —1
kadz = 3 8nA. Si& 1o (— 1,3) dvnioroigileTan i mpn 2 - (= 1)*-3=2- (= 1)- Si—
— — 6 ToU povwwipou. Mpdgpopey ouvifes @ ¢ (—1,3) =2 (= 1)%- 3=—6. Aix
1 (2,5) dvtioToiyos eikcov elvan 1) &pIBUNTIKT Tium TOU MOVGOVULOU : ¢ 29—
=2.22.5=2-8-5=280. levikéds ¢ls 1O (X, z) dvTioTOoIKileTan dos eixdov T
¢ (x, 2).

Emadh 5, X 2, = { (— 1,3), (— 1,5), (0,3), (0,5), (2,3), (2,5) }, dvTioToi-
¥oos TO glvohov T@v elkéveo elvan E= { — 6, — 10, 0, 48, 80 }. T& Levyn (0, 3)
kad (0, 5) Exour d elkéver o 0. TIGAW Aorov Snuioupyeiten pia guvdpTnOlS -
wovdovupoy pé Sbe dveEaptitovg petaPhntisg, TAS X € xal z € %, EnpTnuévny
peTaPANTHY TO povdwupov @ (x, z) = 2x%z, Tebiov SpiopoU TO X X 2, Kol Tre-
Siov Tpéw TO E. ‘Opoiws 2teTdlovTal CUVXPTICELS - HOVGOVUUK TEPICOOTEPOV
METEPANTEY. "ATrd ToUs dvwTépw UTTOAOYIoHOUS &p1BunTIKdY TGV povwvUHov,
Exopey &T1 :

Awd vé. droroyicwpey Ty amipnukiy tpfy £vog povmvopov ia dobeicag
Tipag t@v peraPlntdy tov edpickopev mpdtov Tag duvapers @V petafinTdv
Kol katomy t0 ywvopevov tdv EEayopivov.

- ') "Opora povévopa. “Opora Aéyovtar té povdvopa, td dnoia Exovy o adtd
KOPLov Toaov.

TLx. T& : 0,2x3, — 7x°%, g— x% elvan Spote povcovupa, kadaos kad T& 3xty?,—2xty2.
T Suota povcovupa Biapépouy, &v Sixgépouv, poOVOY KOTX TOV CUVTEAESTNV.

Té 6powe povéovopa pé ovviekeotag avubétovs, Aéyovrar évriBeta. Ty
T& 2xy°z, — 2xyz elvon duTifeTa povavupa.

Auvédpeda ve Bzcopfiowpey G5 Spoia povdvupa ds Tpos piaw fi TepicooTE-
pas peTaPANTs Tow, ¥wpls vé elvon Suolar o5 TRds SAas TaS METAPANTSS Teov.
Ty, T& 18x%yw, — daxie elvan Spoia s Tpds Tas PeTPANTES Twv X Kol .

51, MPAZEIZ EIl TON AKEPAION MONQNYMON.

Al TrpdEeis &l TGV TpotyuaTikEY Gpibuddy ylvovton kel &mi TéY poveovy-
peoy, 51471 Kk&Be povcovupov elvan Evas TpaypaTikds &plbuds, OTow o peTaPAn-
Tai Tou dvfikowy els TO R. loyUouv Aorrov SAan al yvwoTal pag i8ioTnTes TGV
Tpdlewy (duTigeTofeTIKT, TPOTETAIPIOTIKY, KAT).
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A) TpécBsoic povavipov. (Aév 6& Eetdowper Ty dpaipeoiy, B16T 1) &pai-
pECIS OXETIKOU &piBuoy &md &AMov dvdyeTan els Thy Tpéobectv Tou SvTi8éTou TOV).

Ald vi mpocBEcmpuey povivopo ypagopev T Eva katémv tob dhkov pé o
npd abrdv npocnuov. ‘H mapactacig, mod mpokdnter, héyeral G0poropa tdv do-
0évTov povovopov i tpov.

Tl.y. T6 &Bpoioua TV poveovduay : — 3x*, 2x7, 8x? — ;’5-— x efvan 1 Topd-

oTawols : — 3x* 4+ 2x° 4 8x% — -35— x. AU Adyetan ko molv@vopov. AvTioTpo-

pws TO moAumvupov 2z%y — 3zy? — azy + 10 elvon &poiouar Téw HOVOVULGOY
A Spwv : 2zly, — 3zy?, —azy, 10.

B) *Avayoyn époiov dpov. Elvan yvwotdy &1 foyUe els T R 1A lootng :
M:(@+p+y)p=o0p+pp+yp xad & obris
ap +Bn + = (@ + B +vip (2) (Biami ;)

Kerrée Thy (2) Adyouey &1 gig 10 G0poropa ap + Bp + yp 0 p giver kowvdg
napiyov t@v Gpov Kai dn fEayetar Ektdg napevbicewg, T 68 dbporopa tpimetal
gig ywopsvov mapayéviov (« +  + 7.

To &fpoiopa AoiTrdy TéY duoiwy povwriuwy @ — 5x%, 7x?, 12x3, — 2x3 elvan :
—5x3 4 Tx34 12x3 —2x3 = (—5 + 7 + 12 — 2)x% = 12x3,

*Errions eivar @ 7,502y5 — 2,502y + 60®y® — 120%y° = — oy®

“QoTe : To EOporopa dpoimv povevipey eival povavopov dpotov mpog add,
70 Omoiov Exel ocuvishsotny to HOpolcpRE THV GUVIEAEGTOY TOV.

Td &Bpoiopa BUo dvnibitov povwviuwy givar 0. TTy. T& dvrifera pove-
wupe @ 7oPx3,—Ta?Px?® Eouv dBpoiopa: To?Px? — Tapx® = (7 — T)a?px® = 0.

‘H wpbobecis dpoiwy povwvipwy Aéyetan kal @vaywoyn opoiov dpov.

AZKHZIEIZ

1 1
118) Eis 76 oclvolov X = {—3-. = Uy O =7 2} SpileTan f) ouwvdpTnois @(x) = 6x*

N& eUpebfi To olvolov Tév eikdvewy E.

119) Eis 16 oUvoAov Z = { -1,0,1, 2, %—} SpileTan f owéptnols ¢ (x) = 4x'. N&
etpefolv dpyéTutra X € Z, T& Smoix v Exouv THY abTiy elkova.

120) AiSovtan T& clvoda 2, = {~2, — 11,0 —;—-} kel X, = {1,2,3}. N& sopefolv ol

&p1funTikad Tiual ToU @ (X, y) = —3x2y, B XEZ, kal Ye I,
121) N& evpebolv of &pifunmikad Tipal TV poveviuwy 4a°Bx, — 2apixiy

2 1 ’
=T apxy?, — 7oPixw, — a®xw?, STav a=—2,p="75", X = -3 y=73,0=-L
1
122) To clvodov Z = {7 3, -2, -1, -5 1,0} &mreikovileTar TpddTov HE THY @ (X) =
= 3x% xkad karémv pe Ty f(x) = 3x°
N& eUpebouy T& olvora Tév elikévwy E = ¢ (2) kal E, =1 (Z) kal T& olvoda Eu E;
ki E M E,. Tloia oTotyeia ToU 2 Exouv ThHy aUThy eikdva &ls Tos BUo &meikovioes ;

123) To olvoAov povwyUpwY:
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3 1
02 — {721(,? X, 7x, — 8x3, — 5 ¥, 2x, —x*, 0 ,Ix? 5x¢ } vay wp1chi els KA&-

oels Spoiwv povwviucy.
124) N& yivouv of mpdters :
2 1
@) —3x* 4 5x—(—2x%) —5% B) & — 5 ¥i— (- 2¢) — 5¢*
Y) 3By — 20f%x — 4a®Bx + 5oy — BaPxy

I') Ilollanhaciaopds povovipmyv. Alx v TTOAASTTAGCIACWUEY HOVWOVUNC,
oXNUaTIlouEY Eva YIWOUEVOY - HOVCdVUMOY -, TO &Troiov Trepiexel SAoUs ToUs Tra-
pa&yoVTas TEV HOVGVUPBWY Kol pévoy avuTovs. To Hoviwupov TOUTO TIpETEl V&
AGPn Ty TeAiknv Tou uwopenv (§ 43 A).

Mx. TO ywopevov TGV povevipey @ A = — %x“y, B = 8xyfw eiven :
A B— (_ -;—x‘ly ) - (BxyPw) = — % xly 8xyiw = — —g— xixyylw =
W
= — & xytw.

“Qote : To ywvopevov povovipov sivar Eva povdvopov, o 6nolov Exst Mg
GUVTELEGTI|V TO YIVOPEVOV T@OV GUVTIEAECTAOV TAV 000EVIMV pOVOVORHOMV KOl XU-
plLov mOGOV TO YIVOPEVOV TMV KLPLOV TOCHYV ALTDV.

<

Eis piov SUvapv povwvipou épapudleTtal 1
pevov gig Gvomy kai 6Ovoprg €ig dOvVapLv».

My, (2x%)2 =22 (x¥)2 = 4x5 (— 3xty?)?® = (— 3)2 (x93 (y?)® = — 27x12y",

‘Bav t& A, B, I, elvan omroladriroTe povdovupa T ywdpevdy Twv dUvaTal
v& ypagf ABIT ) BAI f) TAB kAm. ’Emions elven (AB)I = (AINB = A (BIN).

i810TNs «ndg LYAVETAL YLVO-

AZKHZXEIZXZ
125) N& yivow ol mpdders :
e e *) - x> (10x?)
Y) Gxt) (-2 8) (- 2x)° (—x)F ©) (= 5 x9) (= 5= xS
126) N& ylvowr of Tpéters :
e e oa-> EER a) S - (—24 ) (— 3yH) (u & N).

2
) [(ax®)]t (ex®)® - (— @? ) 5) ( 3 X (* XyPw) €) (— 5 *BX)(— 5 ﬂﬁ“’-‘“l—‘)@““'i’“ﬁ)-
127) N& opiobi] 6 guvteAeoTns kal & PaBuds dos Tmpods Tas METPANTES X, W, 2 TOU yIvo-
3 1
pévou ( S x4y2z8) - (— T x%2) - (4xyz2).

A) Awipeoig povovopov. Alovtar T& poveovvpax A = 16x°y* kai B =
= —4x%y? kal EoTw &T1 Urépyel fva TpiTov drépaiov povavupoy [, TO &roiov TToA-
AatrAcoialopevoy émi TO B vk 8181 ywoupevov 10 AL ©& efven : A=B-T. To I
AéyeTar To mnhikov tijc Srmpéoeme A Sra B, TO A AéyeTcn 6 Sranpetéogkai TO B 6 S1-
apétng auTiis. ©& AapPdvetan évtoTe B # 0. ‘H Sixipecis A Six B 8i8er w1y~
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=3 .
Mrov : A : B = 16x°y* : (— 4x%y?) =ii§;:; = — 4x3y?, &oe elvon [ = — 4x?y?
Eis v Swalpeotv oty fpapudleTon 1) i810Tng TV Suvdpecy ot @ ' =«

dmou oi  kal v elven &xépaior pf) &pvnTikol kol B = v.

[Ty

“Yrapyer ©o nnhikov I g dxéparov povirvopov dtav, kai povov dtav, 6 -
petéog A mepléyxn Tobg mapdyovtag tob Sropetéov B kai kabéve pi EkOitny loov kil
pEYAAOTEPOV.

Tapadeiypato lov) ( ——;— or4(32y) : Baty) =— %ﬁ“, g az Okady#0.
200) (——4 x99 (2 xyy)) =— 2 v xy #0.

4
3ov) (—- —12— x3creot ) L (—3xt) = % x 2 :-" — %’gg, tv x # 0O

To TnAlkov Stv elvon dwépanov povcwupov. Elven khacpatkdv (§ 49, A).

AZKHZEIZ

128) N& eUpebi] 1o Trnhikov Tév diaipéoewv

@) (= 20x%) : (5%%) B) (= 15x8) :(— % %)
y) (—3x%)° : (=2x%) 8) (—4x%)® : (2x5)°

129) Na& eUpebfi TO TnAikov T&Y Sircupécewy
@) (Gaw™) : (= 2awh) B) (—6xiy®) : (—2xy®)

Y) (2 yiz) (- ) 8) (Tx0yw) (= 2x395) : (= 14xyiw)

130) N& ebpebii 1o TrnAlkov Tév Bioipéoewy
@) (2007 (= 3aPry™) - (= 4a'piy?) : (= 3Py
B) (2 «By?)?- (- oBiy) i (- o Py

52. AKEPAIA TTOAYQNYMA.

A) “Opiopoc. "Axépatov molud@vopov koheital 1o (@hyepprkdv) dBporopa dxe-
paiov povovipov, ik t@v onoimv 800 Tovhdayietov eivar avopoua.

Té& povaswupe, Tédv dmoiwy TO &Bpoicua (§ 51, A) &moTehel Eva TTOAU-
wpov AdyovTton Koi dpor tob mokvavopov, of 82 peToPAnTal cldTév shon al
petapintai tob mohvwmvipov. Eivol gowvepdv 8Ti Exopey TOAUGWUHC ME plow 1)
Kol TTEPIOTOTEPTS HETAPANTAS. f'f.x. 76 22 — 5w + 7 elven pds petaPAnTis, Ths
w, v& TO 3x2y — 2xz2 + Bz elvan TToOAUVULOY TPIGY PETAPANTEY, TGV X, Y, 2
¢’ doov Biv dplodn s oTaBepd Kaviva GO TA YpARHATS QUTS,

Eis xé&Be TroAucbvupov té Bpota povavope dvtikabioTavtan pé T Edpoiopd
Tewv, TO omoiov eYplokeTan B1& Tiis dvaywyijg adTdw. Ty :

—3x‘+%x2—-;— x+8x4—%x2+x4+ 15=6x4+3x2—i3x+ 15 kol
2x?y% — 5x?y + 3x%y° — 2x%y + Tx?y — 6x%y = 5x?%y® 4 2x%y — 8x%y.
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ZuuPolikéds ypagouey : @ (x) = 6x* + 3x2 — —%ﬁ x + 15

@ (x, y) = 5x%y® + 2x%y — Bx®y

Eis t& @ (x) kad @ (x, ) 8&v Umrépyouv Spotol por. T TToAucvupa  oTe
Aeyovtar cuvventuypéve fi avnypéve TroAucvupa. Ilav avnypévov molv@vupov
& 800 dpoug Liyetm Sudvopov, pé tpeic Bpoug AEystar TprdVLpOV.

O0tew T& 3x?—5x, ax* — B, —4x%¥yw + 20f elvan Bdiovwpa, T& B¢
x4 6x2—12, x*% + aw +y, ox®—+ Bx -+ y elvan Tpichvupa. TTaw povddvupov
BecopeiTan s cuvettTUypévor TToAvwvupor TIy. 2x% = 2x% 4 Ox? - Ox3 4 7x2—7x2

Eis kafe oAucovupov eivan SuvaTtdv of Spol va& TotrofeTnBouv KaTd TpdTTOV,
doTe of ékbéTon wds peTaPAnTiis va Paivouv altavdpevor (Gvioloar Suvapeic)
1| EAarToUpevol (ketwoboar dvvapeig). (C1816Tns THs dvTipeTabéoews A Ths &dia-
popiag s Tpos TNV Béow eis TO &bpoioua).

Tly. ol &@éton ToU x elg 10 @ (x) = 5x* — 2x3 4 7x% + 15x — 6 Paivouv
ehattoupevol. Elvar 16 @ (x) Swatetaypévov katd tag katiovoag Tobx. TO @ (w)=
=2— % @ + 13 w? — 8 w? slvan dratetaypévoy katd tag Gviodoag tod m, TO 5¢

® (x,y) = 3x® + 2x2y — 5xy2 — y? elvon BraTeTorypévov kaTd TS KaTioUoas TOU
X kal kaTd Tés dvioUoas ToU .

Mndevikov AéyeTon TO TToAUVUPOY, Tou oTrofou SAol of dpol elven pnde-
VIKE  MOVEVUUAL.

"Avtifeta elvan BUo ToAudvuue, STav Exouv Tous Spous duk dUo GuTiBé-
Tous TTy. T& 3xty —5x%y2 + 4y —7 xai — 3xty 4 5x%y2 — 4y + 7 elven dwti-
BeTar.

B) Bafpog molvwvipov. Bufpds morvwvipov @g mpdg piav tov perafiniiv
Aéyetan 6 péyietog Gro tods Ex0itag, tovg dmoiovg Exet i petafinty eig Tovg Gpoug
00 moluvwvipov.

My, 16 moAucwupor —2x3%y + 4xy? — 7xig? 4 6x + @3 — 12 =TI (x, y)
efvan teTdptov Pobuol s mpds X kal mEpmToL 5 TPOS W

Babuds molvaovopov @3 mpds nepiocotipag petaPfintag Aéyeton 6 péyietog
and todg Pubpovg t@Y povovipey 1ov @3 mpPdg tdg perafinris adtdg.

Obree 10 mponyolpevov ToAucvupor TT (x, y) elvon s Tpods T&s METaPAN-
TS Tou X, y ExTou Pabuol, BidT peyloToPabuios Gpos Tou eival TO LOVEOVULOW
— Txty?, 10 bmoiov elven Ektov Pobuol s TPos X, w.

To molucdwuuor @(a, B, y) = 5a2p2 — 2a3Py? + % ap?y? — Ty elvar Tpi-
Tou Pabipou s mpods o, TpiTou G5 Tpds B, TETEPTOU €5 TPOS Y, TEUTITOU o5
PSS o kol B, EBSSpoY s Tpds o kal Y, TEuTTTOU G5 s B kal y Kal dyBdou
s mpds «, B, ¥

I') Ceviki popet} dxepuiov molvwvopov pvostob Belupod dg npds piav pe-
tafintiyv x.

Mav ouvemrtuypévor dxépaiov ToAudvUpoy elvan SuvaToy v SiaTdooeTal
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ko T&S dvioUoos B koTlovoas Suvdpels wids petaPAnTiis Tou. Oltw my. TO
d(x) =3x5—2x1 4 7x3 — % x2 4 8x + 47 kofBos kol TO

F (x, y) = — 2x3%p — 4x2p°® + 13xy — @* elvan SiomeTaypéva kama TGS KaTIOU
oas Buvépels TS MeTaPANTs X, 2@ TO

% (w,x) = % w? — 5% + 2c02x2 — 7x® elvon SiomeTorypévor  KaT& TAS  Qiou-

cas TOU X.

“Eva roAucovupov s pds piov peTaPAnTnv Tou X SlaTeTay HEVOV KATQ
T&s KaTIOUoOs Suvdpsls aUTiis B& Exn THY YEVIKTV LOp@TV :

AxH 4 AP T4 Axt2 4 Axt34 L 4+ A X+ A, @h)
8tou 6 u slval guoikds &p1Buds kai oi auvteheoTal Ay, Ay, Ay - A, Ay el
dplouévor &pifpol f TTAPACTTACEIS GUELAPTNTOl THS peTaPAnTis x. TO moAuw-
vupov (1) elvan puooToU Pobupol, tdw elvar A, # 0.

*Edw Siaray i ToUTo xaTd Tds duioUoas ToU X AauPdvel THY Hopeny

A+ A x+A X AT At 2)

*Edv &Aot oi cuvteAeoTad ToU (1)elvan Si&gopor Tol pndevds TO TOAUG-
yupov AéyeTon mAfipes. T dveTépw moAvdwupa @ (x), F(x, ¢), = (w, x) elvan
TAfPT s Trpds TNV WETAPANTHY X.

“Eva pf) TTAfjpes TroAucovupov s Trpods piav peTaPAnTAv Tou AsyeTal kad
ghanés. Ty, 1O 2ax® — 50x? + 8x elven E\Mimrés cog Tpos T6 X.

“Eva EAAITTES TTOAUGVUHOY SUvaTal v cuumAnpwdfj Si1& undevikdy poveo-
wipev kol v AGRY THY popefv TATipous TroAuwvipoy., T, o 5xt 4 Tx ypheeTau
5x% 4 0x3 4 0x* + 7x + 0.

A) ‘Opoysvig molvdvopov. "Eve dxépatov molvdvupov Aéystar Opoyevig
dtav 6hot tov oi por sivar Tob adtol Pubpob dg mpdg tag perafhntdg tov.

Mx. Tod Tohucvupoy 3x — 2y + @ elven duoyeves mpdtou Pabuol, 76
x2 — Txy + 4y? Suoyevis Seutépou Pabuol, TO x* 4 2xPy — —i— X245y Suo-
yeves TpiTou PBoBuoU, s Tpos TES PeTaPAnTas TwWVY. TS roAuwvupov
— 4o + 2aPy — By? + yo? elvon dpoyevés TpiTou Pabpol ds mpds o, B, -

*Edw of &pol fvds mToAuwvipoyu ypapolv ko Suddas, doTe kabe pia &
aTéw v elvan duoyevds ToAuduupor Kad & PoBuds dpoyeveias Tns Bidpopos ToU
BaBuolU TV UtroAoimoov, B Aédyooper 6TI TO TToAudvupov eival Satetaypévov
ka® opoyeveig opadug Ty TO (53 — 2a%P + 3af?) + (e + pE—op) — Qo+
+ B) + 13 clvon BiareTayptvov els Téooopas OMoyevels Suados.

E) Toa molvdvopa. Avo oAudvupa Aéyovta ioa, &tav éxouv Thy olThy
guveTTTUYRéuny popprv, SnAadn of Spor Twv eivan dva Buo ToU adTou Pabuou
65 TTPds TAs PETOPANTES Twv Kai pé ToUs aUTous CUVTEAESTSS.

My. To @ (x,y) =—3x* 4 2xy? — Sxy + Txy? + xy — @ + 5x*y edt

5 TI(x, ) = — 3x* + Ixy? — dxy — @° + 5x%y elven oo, BidT 76
T (x, ¥) elvan # ouveTrTuynévn wopgh ToU @ (X, ). T Buo mohucvupa O (x, W)
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kai T (x, y) Abyopev 6m1 Tautilovran kai f ioétns @ = ) =TI (x, y) AéyeTan
TaUTOTNG.

LT) Kvkhiki] petratponi YPaupdtov — Zoppetpikd molv@vopa.

AfSetar 16 moAucovupor T (a, B, y) = 302 — 2p% + 5y? — 7TaBy. Edw sis
ToUTo éTroU @ TeBf) TO B, &Trou B T y ket STrou Y TO &, TTPOKUTITEL TO TTOAUCOULOY
(e, B, ) = 32 — 2y3 + 52 — TBya. Aéyousy &1 1o TT'(x, B, ¥) TrPOKEKUWE
&mo 10 T (g, B, ¥) i1 kukhikijc netatporils TV ypapudTtewv o, B, y. ‘Ouoics

&md 1o TT' (o, B, ¥) S1& KUKAIKTS HETQTPOTITiS TGV @, B, ¥ TTPOKUTITEL TO TOAUG-
vupov 11" (e, B, ) = 3y® — 20 4 5B% — Tyop. '

‘H xukhikn HETOTPOTIT) peTaly SUo udvov YPAUUATWY ALY, TGV o kal B
els &vat ToAUVULOY yivetan 8i1& Tiis dvTikoTaoTdoEws ToU o B ToU B kaiToU
P Six ToU o ‘H perarpotrh alTn AéyeTan kai gvadiayy t@v @ koi B. AT T
mohucovupor @ (o, B, y) = — 5a + 2B% — 4of + o’y —y* &’ fvadAayfis Tév
o kai B mpokumTel TO O (g, B, y) = — 5B + 20 — 4P + Py — vy

"Av fva ToAudvuuoy St peTaBdAAeTan Sk Tis EvaAAayfis BUo ypapud-
Ty Tou 8& Adyetanl cuppetpikov s TPOS T& ypdupaTa alTd.

Tlx. T& moAudwupor (X, y)=x*+ 42— T7xy + 6 ¢elven oupueTpikdy
s TPOS TS pPeTaPATTSS ToU X, Y 8161 A dvedAaryn) TGV X, @ B5i8el TO TTOAUD-

wpov @ (g, x) = w2 4+ x2— Tyx + 6 TO &rolov elvon ooy ué 1o O (x, ).
To moAudsvupoy 5 (x* + w?) — 3xw + 2y2x + 2¢%0 — 12 elven ouppeTpikdy 65
TPOS TA YpdUUaT X, 0.

Kokhkov §j kukhkds oopperpikov Léyerar Eva molvdvopov drav 1| kukhiki
netaTpont) tdV ypappdtov tov Siv 1o petafaiien. :

Ty, T& ToAudwupa 2 x+y+w)—15 3 (x2+ W24 w?) —x—y—w +
+4x+y+o—8xyw+2, xf W8+ w? —2xpw + 15 elven  kukAik& R
OUUBHETPIKG TIOAUGUUMGL o5 TTpds Tds HETAPBANTAS Twv X, W, c.

Edv 16 moAudwupor @ (x, ¥, w) elven OUHHETPIKOY G5 TTpdS TAS WeToPATN-
TéS ToU, B1& KUKAIKTS HETATPOTTT)S TV TrpokUTITEL TO TroAucovupoy O (y, w,x)
kal 7 {odtng @ (x, Y, @) =D (g, w, x) elven pla TOUTOTTS.

To mwoAudwupoy K (x + Y -+ z), émou k dveldpTnTov TéV X, ¥, z elval T oAu-
DUULOY CUKETPIKGY Kard Suoyeves TpdToU Babuol g TPOS X, ¥, z, & TO
k (x?+y2 4 22) 4+ A (xy + yz +zx) elvan ouppeTpioy kod Spoyeves SeuTtépou
BeBuol, v & k,A slven duebdptnTa TEWY X, ¥, Z.

AXZKHZIEIZ

131) Eis t& émdpeva oAudmupa v yivouv al dvaywyal T&GY duoicwv Spaw, v& Sp1adil
5 Boduds kabevds o PSS T UETAPATTES Tou, vér eUpedoly T& Toa kad T& dvtifera TOAVGVUHE 3

2x? _5x* 4 3x— 324 Tx—8, ar— 2ap + P2, xew? — 3x%w + 120w — 5, p*+ o® — 2ap,
4xyPe — Txy + 5y 12xy — 6x4%0 — 4, — 8 + 10x — 6x2 £2x3, 5—12c — xco? +3x%c0.

132) Ta émdpeva moucovupa v Ypa@oUv &ls THY dvnypévny Twv popery, vk eUpebi) &
BaBuds kabevds s TPOs Tas ueTaPANTES Tou Kal v BiaTaydf kaTd Tds Quiouoas Buvéues pids
€ auTéiv.
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7x3% — 5x + 2x? — 6X* —x% 4 8x — 13x? + 45
— 5x2y% + 6xyt + 3yS — Bxyt + 12x%y® — 4ys + 23yt — 3xy
1 1 5 1 1
- Tuﬁ e TCOEX—"B— wx? + Tm“—ﬁ-{— w'*x——"i‘ooxz— 100
2xy — X 4 @2 —4x + 3y —5xy —2x* +x —y + 41
ATd T& ToAudivupa alTd Trolov elvar duoyevés ; molov SiacdooeTon kol opados
Spoyeveias ;

3
133) N& oyxnuatioBi] 1o Troludvupov pé Spous T& uovcbvuucx——s— x4, 2%%, —x, Tx%,
1 2 0pT
- X — 4x2, 5 X4, X3, kal va ypagi 1o ThHY guveTTuypéuny Tou poporv. N& elpediy &
Bofuds Tou xal v SraTay8f kaTd Tds KaTioUoas Buvépers Tou X. N& étetacdij éaw elvan mAT-
pes T EAMITTES TTOAUVUMOV.

134) Eis 16 ocUvoAov T&V povwviuwy
1 2 =
= {—xﬂxy. Sxy, — 2xy?, 5 Xy, 4xy, —Axyd, = Xy, 2xy — X0y }vc‘: eUpedoly al
KAGOEls TGV Suoiwv povavipwy, N& oyxnuaTtiodf 16 mToAudvupov pé Spous T& oToIKEix ToU
2 Trolos elval & Pabuds ToU ToAuwvUpoU ToUTou @§ Trpds X, ds Tpds Wy, Gs Tpos X xal Y ;
Né& Siatay8f 76 ToAudwuuor KaTd Tds dvioUoos Tou . N& &eTact 2&v elvar ouppeTpIKOY
s Tpds T&s peTaPAnTas Tou.

53. H ZYNAPTHEIEZ ITOAYQNYMON.

A) "ApBpnniki Tipn molvwvipov midc petafintic. Aideton TO TOAUK-
vupov @ (x) = 7x% — 3x% 4 5x — 6 Tfis peToPATis x. ’Edv 7 x elvon oToiyeiov
&vos ouvdlou GpiBudr Ayx. ToU == {—1,0,1,2, }, TéTe S1& kéBe X €Z Bix TOU
moAuwvUpou @ (x) 8& opileTton pla &utioToixos eikdv. Ak vd UmoAcyicwuey
ThHv eikdva &vds dpxeTUTTOU Tr.X. ToU X = 2, UmoAoyilopey k&de Spou Tou @ (x)
v dp1funTikfy Twny (§ 50, A) ik x = 2 xai TpocBéToper Tas Tipds. O Exe-
[Evs Dloe x —20:
d@)=7-28—-3-2245-2_6=7-8-3:445-2-6=56—12+410—

— 6 =48.

Mz Bpotov TpdTrov eUpiokopey @ ® (— 1) = —21, ® (0) = — 6 kad ® (1) =3.
T ocUvolov Tév eikdvewor elvon E= { —21,—6, 3,48 }.

‘H elpeois This eixdvos @ (o) vds &pyeTUmou X = o AéyeTan kol  droho-
yiopds tiic apbpnnikfic Tpfig ToU ToAvcwipou P (x) Biax = «.

Awd va brohoyicopsy tijv appnuikfy tupfy £vdg molvovipov da dobei-
cav Tpfv tiig peraPrnriic Tov droloyilopsv TRV a@pbunnikiv Ttpfv kabe Gpov
1oV Kal npocBitopsy tag edpebeicag Tipag tdv dpov tov.

Mt T& dveoTépw Exouer TNV &TTEIKOVIOW :

O:¥x:xeZ— 0 (x)=(7x*—-3x2+4+5x—6) €E.

‘H &mreikdviois tou 2 els 16 E elven povoonipavTos, émopévws Exoper Wicw
ouv&pTnoly, 7| ool 8& Aéyeton kai
cuvapTnolc — nolvdvopov @ (x) = 7x® —3x% 4+ 5x — 6.

To = elvan &va oUvodov oXeTIkGY &piBuddv i kai aiTd T6 R, omote 10 E
f& elvan Eva &piBunTikdy ouvorov.
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B) ITohvdvupa neprocotepov petafrnrdv. AiSetan TO TroAudsvupov
O(x, ¢) =3x%y — Sxyp + 7y? — 4 TGV peTaPAnT&Y X, W.

Ewx =2,y = —4, 8& éxoopev: © (2, —4) =3-22-(—4) —-5-2-(—4) +
+7(—4)P2—-4=3:4-(—4)—-5-2-(—4)+7-16—4=—48 + 40 4 112—4=
= 100. *O &p18pos 100 AéyeTton &piBunTikf Tipn ToU @ (x, ) 816 x = 2 kal y =—4,

A& kéde SiareTaypévov {eUyos (X, y), 6tav x ER kail w R, 68& Umo-
AoyileTon pia &p1BunTikd Tipn ToU moAvwvpou @ (X, ). Anploupysitar Tolou-
ToTpoTeds pia &meikdviols ToU ouvéhou R x R els fva dpiBunTikdv olvolov,
TO aUvohov TéW TG ToU @ (X, W). ‘H &medviols alrh elvan povoorucvTos,
elvan 8nA. pia ouvdpTnols.

Al petaPAnTal ToU ToAucwwipou Aéyovtan kad dvefdaprnror petafinrtai,
&3 TO ToAuwvupov efvon EEnprnpévy petaPinti. Suvhbows Aéyoper «f) ocuvdpTn-
o5 @ (x, ) =3x% — Sxyp + 7x2— 4» kal éwoolpey, oo elmopev Tpomyou-
MEVCOS.

"EmrexTeivovTon T& dveoTépeo Eig TTOAUDVUPG pE TreplocoTépas TGV BUo peTa-
PANTSS.

AZKHZEIZ

1 3
135) Td olvodov X ={ 0, 5 1, o5 2 } &meikovileTan pt TO P (X) = 4x? —5x + 3.

N& elpedfy 76 olvolov Tipdv Tiis ouvapThoews.

136) ToU moAuvwvipou TT(x) =x* +x2— X — 1 v& ebpefolv ai &pi1BunTikal Tipad

(= 1), T (L), TT (), n(—;—) (e —;-)

137) Tou molvawvipou @ (X, y) = 2x° — 4xy?® + 5x — 6y + 12 va eYpebolv ol d&pi-

1
BunTiked Tpod ST @) X =2, w=—1B)x=—-3, y=2 y)x:O,q;:T

1
5)2{=—7. y=0

138) AiSovrar & ouvoda £, =1{—1,0,1,2}, 5, ={—-2,1,3} kal 76 ToAucvupoy
® (o, B) = 20 — 50f + P 'E&v a € E, xai P € Z,, v& £0pebij TO oUvolov Té&v eikdvwov Sik Tol
@ (o, P).

139) Na dmeoviodj 0 olvorov 2= {—2, —1,1,2 } pt 16 wohudwupor @ (x) =
=x'—-5x2 &tav X € Z.

140) Eis 16 gvodov Z= { —3, — 1,0, 1, 2, 3 } Spilousv Tds ocuvapTioes P (X) = x 6—
—2x% — 18x kai IT(x) = 10x* — 20x® — 9x2. N& eUpeBolv T& meBia Tiudv T&dr SYo cuvapTn-
TEWV.

141) AiSovran T& oUvora £={0,1,2,3} kal T={—1,4,5} xal fj ouwépTnos
@ (X, y) =2x -3y +5, dmou x € Z kal we T. N& eUpedij 16 oUvodov T&V elkdvow ¢ (X, ).

142) AiBetan 1 ouvdpTnois

P V(X W :(x,WeR x R—>[q>(x,\p) = 3x — \|J+7]€R

N& Bery8fj 671 x&be dp1buos p € R elvon dmeoodrioTe elkdov fedyous (x', y) e R x R.
“Eva .y felyos elven To X' =5, @' = 22 — p. To (5,22 — p) &xer s elkdva els THY ouvdpTnow
oUTHY TOV p.
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143) Eis Tfv cuv&ptnow Tiis &ok. 142 Seifare 611 8Aa T& [elyn Tiis popeiis
(x', 3x" 4+ 7), émou x' € R, Exouv s eikéva 16 undév. ‘Opioare T& [elyn adtd &v X' € Z, dmou
1 5
Z=¢-3, -2—-—,01 2 —
{ z 3
144)* AiSevon 1) ouvdpTnois
VW (WERXR—[ (X y)=ax+py+y ] e

AcifaTe 811 ké&Be &p1Buds p € R elven eis v ouvdpTnow aUThy eikdv Tév dmretpapiducov

SiaTeTaypévwr feuydv (x', y') dmou x' e R kal ' = — _g_x‘ - _E_ + _Eé_, & B #0.

145)* Eis thv cuv&pTtnow Tiis doknfoews 144 Belfate 81 & {evyn (x', ) e Rx R, mov
Exouv eikdva TO pndiv elven THs upopefis (X', — % X' — _E;_}, BnA. X'= avbaipeTos Tpa-
yraTIKOs &piBuos kol y' = — _;_ X — %

146)* Aieton T4 olGvohov E = {2,5,7 } kal & Swynigios &pibuds ¢ (X, w) ué x Sexddog
kal w—5 povédas, dmou X €X kal e X N& elpedij To olvodov Tév Siynolwv ¢ (X, y).

147)* Eis Triv ouvdptnow ¢ : vy (X, y) : (x,y)eR x R —:{cp (X, ¢) =5x—y+ 3JE R
va eupebouy T& fedyn (X', W), T& dola Eyouv s elkdva TOV 7§ ToV — 12 ) TOV a € R. Tloiax
leUyn Exouv s eikdva 16 O ;

148)* Aideton | ouvdpTtnors ¢ (X, W) = 4x + 7y — 13. Acifate ém1 SAa T& [elyn
<, YER X R, émou x = —2 4 7A, y =3 — 4\, Ae R &xouv s eikdva els Ty ouvdpTnow
avthv 16 0.

54. TMPAZEIZ EIll TQN AKEPAION IMOAYOQONYMON.

A) TIpécBscig mohvovipmv. *Emadn ké&le oAvdvuuoy elvan &Bpoloua Téw
Spwv Tou, T Trpdodeois ToAUwvUpwy elval Tpodobesis &OpolopdaTwy, ETouvods
Eyouev :

Awa va mpocBicopsv molvdvopa cynpoetilopsv 1o Tolvdvupov, o dmoiov
neplEEl 6iovg Tovg Gpovg TV doBiviv molvovipmv kai povov avrovg.

Elvar quoikdv els T &Bpoicua T@v moAvwwipwy v yivouv ol dvarywyal
T&Y Spoicoy Spwv kal v TeBf) ToUTo UTIO 'THY CUVETTTUYUEVTY TOU Lop@hv.

Mapadeiypata : 1. Na npooteBoiv td molvdvopa.
@ (x) = 5x3 —4x® + 6x — 1, II(x) = 2x*—x® + 8x + 13, E(x)=—2x'43x’—
—7x + 5

Elven : @ (x) +TT(x) + = (x) = (6x® —4x2 - 6x— 1) + (2x* —x3 4 8x +
+13) + (—2x* +3x2—T7x +5) =5x—4x? + 6x — 1 4 2x* —x ¥ 4 Bx +13 -
—2x* L 3x2 —Tx + 5 =4x® —x2 4 Tx + 17

; . x O (x) = 5x3 —4x*4-6x— 1
‘H wpoobeois autn SiaTdoogeTton Omows M(x) = 2x' —x° 4+ 8x 4+ 13
&mévavti. Of Spotor Spor  ebpiokovran T (x) = —2x +3x¢—Tx+ 5

gls Ty aUthv oThAAnY kal yiveton 1)

TpdoBeoIs KaT oTHACE. O (xX)+ TT(x) + Z(x) = 0x? 4 4x* —x* 4+ Tx 4 17

Al ked © (x) + TT(x) + Z(x) =4x® —x? 4 7x + 17

83



2. Na mpootefolv td molvdvupa.

P (x,y) = 2y — 3xy + dy2, TI(x, y) = — 3x°y — Txy + w2 — 3x2, T (x,y)=
= —xy? + Sxy — 2x2,

Elvor © (x, ) + TT(x, ¥) + Z (x, y) = 2x%y — 3xy + 4y?) + (— 3x%y —
— 1%y + @2 — 3x%) + (— xy® + Sxy — 2x%) = 2x%y — 3xy + 42 — 3x3y —

— T3y + @2 — 3x% —xy® + Sxy — 2x2 = — X%y — 5xy + 5¢? — xyd — 5x2.

‘IS16tnteg. 'Edw Sobolv T& moAudvupa @, TT, T wds 7| TIEPICCOTEPEOV PETT-
PANTGY elven elkolov v Beifcousy 611 elvan :

) 4=+ & (&vriperodeTivdTns)

2) (@4 + 2= 4 (TT+ Z) (TpooeTaiploTiKdTNS)

3) T& unbevikdv Tohudvupov elvar oUSETtepov oTolyeiov SnAads @ + 0 =
kol (4) Kdbe moAudvupov Exet 1o duTifeTév Tou, BnAadh Sik TO eUpiokeTeal
1o O, date v efvan @ + O = 0.

B) "Agaipecig tolvovipwv. "Agaipeois 1ob molvavopov B dnd tod moivem-
vopov A kahsitar 1 npéclzoic £ic 0 A tob dvrifitov tov B.

.. &w @ (x) = 2x* — 5x% 4 6x% — 14 wod 1T (x) = — 3x® 4 5x2 4 3x — §,
elvar @ (x) — 1T (x) = (2x* — 5x3 + 6x2 — 14) — (— 3x3 + 5x2 4 3x — 8) =
= (2x*—5x® + 6x% — 14) + (+ 3x3—5x2—3x + 8) =
=2xf—5x3 4 6x2— 144+ 3x® —5x2 —3x 4+ 8=2x4—2x3 L x2_3x—6§

Ao T& TponyoUusva TrapadsiyuaTa oupmepaivopey 6T1 els k&Be &Bpoi-
oMo ToAucovubcoy, §1& v& elpeopey THY TeEAIKTY Tou popery, EEcAeipopey Tropev-
Btoeis kol ExTehoUper duorycoyds Spoiwy Spoov.

Kata iy iEahawny 16V rnapevlicewv Srametdvopey dtt lov) *Edav Tpod Tijg
napevlécewg dnapyn 10 mpéonpov + (i kavéve mpéompov) oi Gpor tng pévovv
brog eivar kai 20v). *Eav mpd abrijg drapyn 10 —, of Gpot tng petaparloviar eig
Tolg GvtiBétovg tav.

I') Mo)lanlacraopds dkepaiov molvwvipov éri povévopov. A& v TroA-
Aamhaoidowper molucdvupor Emi povdovupov, Epapudlopey THY ETTILEPICTIKTY
BiornTa ToU ToAAaTAGCIaTHOU s Tpds THY Tpdolesty, BnA. nolhanlacialo-
pev kabe Gpov 1ol molvwVORoL Emi Tt povdvupoV Kai npocBitopev td povdvupa,
7oL TPOKONTOUV.

Hapodeiypate : lov — 3x? - (2x3-5x2 4 6x — 4) = —6x54-15x4—18x3 + 12x2

b 4 X

2ov (-— %x‘-}—T——em-lr%)-6x:—4x5+3x4wx2+9x

3ov (x*y — 2xy + ¢¥) - (— 2xy?) = — 2x3¢% | dx2y? — 2xyd
“dov N& ebpedfj TO EEorydpevoy TEY Trp&ecov
A= =29) 3y + (XY + 2 - (—x) + (x + ) (— 2xy) —(x + 3) - 22
"Exomev : A = (3x% — 69?) + (— x%p — ¢2x) + (— 2x%p — 2xyl) —
(2xy? + 6y?) = 3xqy — 62 — x¥y — wix — 2x3p — 2xy? — Gy? = — 3xy? — 12¢2
A) ITohhandaciacpdg dkepainv molvovipwy. To yivdusvov SUo TroAuwUuwY
elplokeTon &meos 1O ywopevov Buo &dBpoiopdrwy, - SnAadn moilaniasialopsy ka-
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9 6pov ToD évdg moruvwvipov Eri Hlovg Tobg Gpovg Tod dhhov kai mpocOitopev
i povOVLNE, TOL TPOKDTTOUY.

Mapadeiypata : lov Na& edpedfi 10 yvopevov TV TOAVOVOROY
® (x) = 3x>—5x + 6 xai II(x) =2x + 3.

“Exopey : @ (x) - TT (x) = (3x*—5x +6) " @Ex3)=3%2 - @x 4 3) —

B Qx4 3) 6-2% L 3) = 6xF o 9xF — 10x2 — 15x + 12x + 18 =
6x3 —x% — 3x + 18.

T Trohucwupor @ (x) eivan 2ou Pabuoy, To TT (x) eivan lou ds Tpds THY
peTaPANTHY T X. TO yiwdpevoy Twv glvan 3ou Baduol SnA. doov elvar TS &dpot-
ouc TGV Pabuddy TéY SoftvTwy TTOAUWVUUWY.

Té& SYo TroAudwupa @ (x) kai TT (x) elvan SiateTaypéva ko Tés KaT1oU-
oag Suvdiels ToU x. TO ywopevov Twv drrions elvon SloreTarypévoy KT TA§ Ka-
TioUGas ToU x. Eis o ywdpevor @ (x) - TT (x) & peytoToPdduios Gpos 6x3 elvan TO
yiwopevor T&v &Uo peyroToBabuicov Spov TéY moAuwIUwWY D (x) koi TT(x),
32 . Ox = 6x3, & B¢ EAayioToPdduios Spos gfvan TO ywduevoy T&Y BUo gEAaX10TO-
Babuiwy Spov TéY D (X) ke T (x),. 6 =3 — 18

Efvan gavepdy &TL aTol of uo Spor els 16 ywouevoy B& UTdpyouy -
roTe Kod &v dxdpm &Aot oi dpor EvSiapécou Pabuol pé Tds dvorywyas Yyivouv un-
Sevikd: povcovupe. “QoTe TO yvopevov 800 pij Endevikdy molvovipmy ovdinote
yiveTal pPndevikov molv®vopov ij Kol povavopov.

2ov Na £hpedi] 10 yivopevoy t@V mohv@VOpOV !

@ (x) =3xt—5x% +6x* —x + 2, [I1(x) = X2 +5x—2

Ak v ToAAGTTAGTIdTwUEr T& TroAvcmwune ® (x) kad TT(x) BéTopey, Smes
gic TOV TOMaTAxCIGoUOY TGV dKEpaicov, ¢s ToMaTAaotaoTioy To @ (x) kai
roMaTAaoiaoTiy TO TT(X), UmoAoyiloue Bt T pepika ywopeva @ (X)X,
O (x) - 5x xai @ (x) - (—2) ki Siardooopey, doTe T& Spola povavupa v eupi-
CKWVTX KT OTNACS.

‘O (x) =3x*—5x% - 6x2 —x + 2

T (x) = x2 4 5x — 2

G}tx) : %2 — 3x°—5%° | 6xt — x¥4 2x2

D (x) - DX — -+ 15%3 — 25x4 + 30x3— 5x%+ 10x

O )-(—2)= — 6x4 4+ 10x3—12x2+ 2x—4

® (x) - TT (x) = 3x8 + 10x° — 25x* + 39x° — 15x2 4 12x — 4

‘H mrpdobecis kot oTAAas Bider TO {nToUuevov ywapevov © (x) - TT (x).

3ov. (X2 + xy + x2) - (x — ) = (=2 + xp+y?) - xHCHxy ) - (C9)=
=X3+1{2‘P+‘{J2X*X2\{J—X\y2—w3:xa‘-w3-

4ov. (2P — 3aP? + 5ap —6) - (op — 2) = 203p — 3ap? 4 5a?P? —
— 6ap — 40P + 6ap2 — 10ap + 12 = 2a3p — 30fp? + 5a’pd —4a®p + 6ap? —
— 16ap + 12. :

E) ‘Ii6tnteg tob mollamhociacpod nolvovopnv. “Eqv Sobouv T& TroAu-
Gvupa @, TT, 2, wds f) TEPIToOTEPV ueTaPANTEV elvar elkodov v drodeituoper

STielvat :
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) ®-T=T"d (dvrpetadeTikdTns).

2) (@-M:E=d-(T1-3) (TpoceTaIPIGTIKSTNS).

3) ©:.1 =10

4) A 16 drépaiov ToAucwupor @ Sév elven BuvaTdv vd Tpocdiopicope
TO dwTioTpopdy Tou, nA. Eva dképoiov ToAudwupor @ ToloUTov, BoTe v £iva
QO =1. f

Ty éow @ (x) =x%—7x2 4 6x — 2 10 @', idw Umrépyn, 8& Bidn yiwduevo
gml 1o @ (x) foov pé 16 1. "ANAG 1) {odtns (B —7x2 +6x—2) - @' (x) =1 &¢
elvan &AnBrs, Bi16T TO TPEdTOV WENOS TNS elval £ver TTOAUVULOY peyoAUTEPOY TO
Tpitou BabBpol kai &év TauTileTon pé TO SelTepov péhos, TO dmrolov elvan 1) T
Bepax 1.

5) Elvar (@+ MM Z=®-Z L TT-% (EMHEPICTIKOTNS TOU TOAAKTA
olaouou s Tpds THY Tpdobeaiv).

IT) "A&wenpciotor noidaniaciacpoi. Eis thv "AlyePpav 0& cuvowTr)
TWHEY OUYVY TIOPUOTACES TTiS LopPTs :

@+B)% (@—B2 («+PB) («—B), (@+P+¥?% (@+B). .. Ko
elvon qudykn, ik ve EkTeAddper elUyepdds Tas Trpddels, Ve GTTOMVTUOVEUCGOUEY TC
ELayouerd Teov :

1) (a4 B)2=(ax + B) - (o + B) = o + oB + P + P = o + 20B +p?

2) (@—Pr=(a—P) (@—P)=c®—oP—aP + p* = a® — 2aB + P*

Anhedn: To tetpaymvov tob &Bpoiopatog (i tfig Sragopic) dbo Gpov i-
gobton P 10 teTpdymvov Tol mpdTov Gpov ovv (i TANV) 10 Simddaciov yivopevon
tiv Gpav obv 10 teTpaymvov tob devtépov Gpov.

) C+P@—P)=c+of—of —p*=ocf - p2

Anhodty: 10 yivopevov tob dBpoicpatos S00 Spmv imi Thv dragopav TH
idiov ioobtar pé o teTpay@vov 100 peEIOTéoL TATY 0 TETPAYOVOV ToD GQaLPETEOU
tilg drapopic.

D (@+pP=(a+p)? (@a+Pp) = (4 2B + ) (¢« +-B) =

=a® 4 3®B + 3ap? 4 B2

"Axoun ypageTar @ (o + B)* = o 4 B® + 3P (o + B)

5) (@—PBYP=(x—p)* (a—P) =(?—2ap + B - (x—PB) =

= a® — 3a®B 4 3ap? — p2.

"Axdun ypagetan @ (a—P)P = o® — B — 3aP (o — B)

6) x+a) - x+P)=x>+ax+ Px + af =x* + (o + P)x + of

N (@+Pp+y)P=@@+B+V)(@+P+y)=

=4 B2+ y2 4 20 + 20y + 2By

8) (a*—ap + B (x+ B) = o + P?

9) (o*+ap +p?) (a—P) = —p?

10) (o 4 B%) (x* + *) — (ox + Py)* = (ay — Px)?

"Ohan ui dvwTtépo iodTnTes elvon TaUTSTNTES WEYdANS XPNOILOTNTOS ls
v "AhyePpav. Adyw Ths cuppeTpikdTnTOS Els THY iodTnTa exopsy kad Tag &tio-
OTUEILITOUS TAUTSTNTOS :
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o + 20B + B = (o + B)? o —20f + P = (x—P)%
o2 —P2=(a+ B) («—P) xA.m

Iopadeiypata : lov N& yivour af mpétes (ax -+ B) + (ox — B)?

Eraidd) (ax + B)2 = (ax)? 4 2(ax)B + P2 = oPx?® + 2aPx + P2 (ouvnfos
Ayouev to avantoype tob (ax + B)? siver @®x® + 2afx + ).
kol (ax — B)% = ofx® — 20Px + P2, 6& Excouev :

(ax + B)? + (ox — B)? = o2x? + 2aPx + B2 4 a?x® — 2aPx + P = 2a’x? +2p*
20v (Bxy + 2x4)2 = (3x2y)? + 2 - (3x%y) - (2x4) + (2x)? =
= Ox4y? 4+ 12x°%y 4 4x8

sov (330-1)" = (2 2 () 14 1o

dov (7x%y + 5af) (7x3y — Sat) = (7x%y)? — (5a)* = 49x6y? — 250¢

S0ov (x2+3x4+2)(x2—3x+2) =[(x®*+2)+ 3x] - [(x*+ 2) - 3x] =
(x*42)2— (3x)2 =x' + 4x* + 4 — Ox2 =x4—5x2+ 4

bov (x 4+ — @)t =[x+ + (= ) = x* + (= @) + 2xy + 2x(~ @)+
129 (— @) = X%+ @2 + 0 4 2xw — 2x00 — 2.

‘Opofes elvan (x — Wy — w)? = x% + @2 4 @ — 2xy — 2% + 2yw.

Tov EUkdAws eUpiokouey 817 EkTeAéoews TToAaTAGTIaou@dY TO  AVATTTU-
uara TEv: (o 4+ B, (ot — B, (& + B)* kAT, T (& + B = (o + B)¥a + B)
= (a3 + 3 + 3aP? + PP (o + P) = o* + 4op + 602P2 + 4aP? + P4, kal :
(t— B)* = ot — 4B + 6cP* — 4oP?® + P

7Z) Auwaipeoic mohvmvopov did povevipov

AiSovtan TO &képaIoV TTOAUWVUHOY ® ki TO diép. povadvupov M. *Eav
gmépyn TO dxép. ToAuwvupov TT ToloUTo, doTe v ioxun :
® = M- II, Aéyopey T6Te 871 T @ sivar Srapetov dua Tou M kad &1 To T efvan
0 mnhikov tob @ S M. ZuupPolilousv : ®:M=TIL

‘H npatig tijs sopiocws tod nnkikov I kakeitor Saipeorg tod @ S M.

“Eoreo @ (X, ) = 8xhy? — 12x3%p5 + 20x%y® — 4x*? ki M (x, ) = 4x3y.
‘Edv Siapécoopey kéBe Spov ol @ (X, ) dik ToU M (X, y) kai Tpoohécwyey
& TnAike eUplokopsy TO oAU VUHoY 2xPYE — 3xyt + 5y? — xy?, SlamioTo-
vouey 8% edkdAcos &1 efvon @ OCx, W) = (2x3¢p? — 3xy* + 5w —xy?). M (x,y) (1)

*Amd Thy (1) cuprepaivousy 8T UTapYEL TO TnAlkoy @ (x, @) 1 M (x,y)
et efvon ToUTo T ToAudwupoy TT (%, @) = 2x%y? — 3xyi + 59 — xy?, &po €0~
pev : (Bxhyd — 12x3y5  20x29? — 4x%yP) © 4xPy = 2x2yp? — 3xyt 4 S5y —xy? (2)

AlaTun®GaTe TOV GYETIKOV Kavovd.

Mapodeiypata : lov (u3[33—a2{33+3a[34):(m% oc[?:z): —% o+ % aﬁ—%ﬁa.

20v (3wd — 6yt + 8y : 3y = w2 — 2y + %

3ov (co® — P — yo! + 2w?) : 0 = aw® — Pw? — yw + 2

dov ‘H Biaipeois 3x° —x* + 2x* + X% — 5x 81 x2 Stv elvon Buvarn s TO
cUvohov TG xepaicov TToAUwYUHwY, B16T1 & &pos — 5x Tou Bicapetéou Sty elven
S1opeTos S TOU X2,
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4) Awipeoig molvovipwy did molvovipov.

o) 'Edv moMamAacidowyey 16 ToAUGWULOY B(xX) = 2%% — 5x% — 6 x — 7
gl TO TrOAUGIULOY TT(x) =3x + 2, eUpiokopey ¢ yiwduevoy TO TOAUGYULOL
A(x) =6x*— 11x° 4 8x% L 3x — 6 kai ioxUer 1| TouTdTNs :

A(x) =6 (x)  I(x) (1)

B) ’Edv AdBoopev T& 8 (w) = 3w? — 5w + 6, TT (@) = 2w — 3 kad v(w) =
=—7w+ 8 xal oynuaTicwper THY moap&oTac & (w) - T1(w) + u (w), evpt-
okopey TO ToAudvupoy A (w) = 6w — 1962 & 20w — 10 kal ioylel 1| TouTd-
™S A(w) = §(w) - 11 (0) + v(w) (2)

Moparnpolpey 811 kai 1 (1) ypagerar : A (x) = & (%) T (x) + v(x) (1)
EQ g V(%) Becopn®f] TO pmBevikov TroAuchvupoy. i

AT T dvwTéped Suvdusho v Bécwpey o npofinpa : 3

«AofévTeov T ToAuWINwY A (X) kol & (x), ue Babuodv ToU & (x) < ToU
Pabuol Tou A (x), Umépyouwr Vo &AAe TroAudwuua, foTw T TT (x) kai v (%),
Me PaBudy Tol u(x) < ToU Pabuol ToU & (x), doTe v loxin 7 TautdTns:
A =8(x) TT(x) +vu(x); Ka tw Umrdpyowy, eiven & TT (x) xoi v (x) po-
voonuavTws dplopéve; Kal, &w vai, TéTe 1iE rolov TpoTov 8& T& elpoopey ; ».

Tl.x. éw A (x) = 6x% — 11x% 4+ 8x2 + 3x — 6 kai & (x) = 2x® = 5x2 + 6x —3
TOTe &mrd TO o TapdBerypa dveotépe foyler f) (1) xai Suvdpeba v A&Poopev
TT(x) = 3x + 2 xed v (x) = 0. *AAA elvea T& TT (x) kad v (X) povoonudyTos dpl-
oudva kal, & val, Tolos & TpdTOS elpéoscas Twv, Tav Sofoly T& A (x) kad 8 (x);

‘Emions &md 16 P’ wapdSeypo, v Sofolv Td A (w) kai & (w), émeaidn)
foxUer 1) (2), 8& Exoonev TT (w0) = 20 — 3 xad U (w) = — 7w + 8 yoopis Kai AW
V& yvopilwpey, &v elvon T TT (@) kai v (w) povoonuduTws dploptva ko, &
vad, ut Tolov TpoToY 8& T& elpwpsy.

¥) Eis dvarrépow T&Ew Tol Nuuwaciou & amoBeix8ii 10 Oedpnua:

Aobévtov 0o morvovipmy A(x) kai 8(x) pi Pabpov tob & (x) < tob Padpod
00 A (x) dnapyer Eva kai pévov morvdvopov I1 (x) xoi €va kai pévov moAv@vopov
U (x) pé PabBuov 1ob v (x) < ToOb Pabpot tot & (x), dote va ioyin N tavtdtng :
VXERIA(x) =8 (x)  II(x) + v (x) (a)

‘H (o) Myetan tavtéTng tiig Srapéoswg Tou A (x) &ix & (x).

Awaipeoig tob A (x) &a 6 (x) Aéyeran f mpalig tfig edpéosmg tdv IT (x) kai
v (x). TO A (x) dvopddeTon 6 dupetéog, T & (x) 6 Brmpétng, TO TT (x) 16 Tnhikov
xad 10 v (x) 10 dndhowmov Tns BicupéoEws Tou A (x) Bix & (x).

Kafe Sralpeais pt Uréhormov To unBevikdy ToAumdUULOY Aéyeta tedeia Srai-
peolg &AAwS AéyeTan atehdig Siaipesic. g

Eis 10 o dvwtépw mapdBerypa 1 Siaipeois A (x) Bik & (x) elvon TeAela,
e TnAikov T TT (x) = 3x + 2 ki YwéAoLTrOV U (x) =0 xod Buvdpeba v ypd-
poouey o (6x% — 11x? 4 8x% 4 3x — 6) : (2x% — 5x2 + 6% — 3) =3x+ 2.

Eis 76 p'mapdberypa f) Biaipeais A (w) 514 & (@) elven &rrednys pé nAlkov
M (@) =20 —3 kai YOIV U (@) = — T -+ 8.
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To dxpipés TrnAikov THs Sicupéoecos SUo ToAuwwipwy A (x) did 6 (x) TifleTon
&mreos B 18copev &pydTepov (§ 59), UTd THY uopenv -2(%)2 kol AéyeTon pnTov dAye-

Bpixov KA&oua A &TAds pnTov kKA&oua. “YmoTifetan &T1 efven wévroTe & (x) # 0.

8) Tpénog Zktericswg tfig Sarpéoemg molvovipov d1d molvavipov

"As A&Poopey T& TroAvGwBa ToU B mapcadelypoaTos

A () = 6% — 19w? 4+ 20w — 10 kad 8 (w) = 3w? —5w + 6

O& #kbtcwpey Eva TpdTTov eUpéoews ToU TnAlkou TT (@) kad Tol Utrohoimou
u(w) Ths Sicupéoews Tou A (w) 81 8 (w). ‘O Tpdrros alTos &menTel va elvon
& A () kod 8 () SiaTeToyudva kaTd TAs KaTloUoas Suvdiels TS KOs TWY
LeTOPANTTS Kad STrws & 18wper dpoidler pé Ty éxtéheow Tiis Sicupéoecas TOAU-
yneiou guoikou &1 Evdg &AAoU uoikou. TomofetoUpey Tov Sicnpetéov A (w)

A (W) = 6w? — 19a? 4 20w — 10, 3w® — 50 4 6 =& (w)

— 8(w) - 2e0= —6co®+ 10c0® — 12¢0 20 —3 =TI (w)
o pép. UTroA. vy () = — 90 + 8w — 10
— 38 () (—3) =+ 9w?— 15w + 18
UtroAortroy v (w) = — 7w + 8

dpioTep kai ToV Bioupitny 8 (w) Belid els T6  dveoTépoo «oyfiucy Tiis Siopel-
oees. AlcipoUpey Tov o Spov Tou A (w) ik Tol o Spou ToU & (w) xal TO M-
Akov 66® : 3w? = 2w ypdeousy Befick kol k&Tw TOU SroupéToy. TO 200 &mmoTehel
1oy o épov ToU TrnAikou TT (w). TToAamiaoidlopey karémw TO & () éml 2w
xai TO ywdpevov yp&eousy k&Tw dmd 1O A (w) kol Gpopodpsy, elpickousy Ot
(&proTepd el TO oy fiHa), cs Biapopdw A (w) —8 (w) : 20 TO ToAudwUpOY Uy (@) =
=— 9w + 8w — 10. To v, (w) SvopdleTcn 6 mpdrov pepkdy  Odmdhoimov  THS
Biaipéoecss A(w) Bix ().

Swveyilopey Twpa ds dw TO v; (w) fTo BiocapeTios THs Siopéoews vy (w)
51& & (), 6Tws kol Tponyoupdvws. AnA. Sicupoluey Tov o Spov TolU v, (w)
81 ToU o Spou ToU 8§ (w) kal TO TrnAikov — 9w? : 3w? = — 3 ypdopev Setid
gls TO «oyfuom kol k&Tew ToU & (w) dv cuveyeia ué Tov o Spov 26 ToU TMAikou
MoAAamAacidlopey TO 8(w) &ml 70 (—3) kol TO ywdusvov dpopodpey &mo
0 y(w). ‘H Biagopd v (w)=v; (@) -8 (w):(—3)=—Tw+ 8 ypageTan
dpioTepd g5 TO «oxfijuoy kal elvon o dedrepov peptkoy dmorowmov Tis SicipEoEwss
ToU A (@) 81 8(w). *Emreidn & Pofuds ToU v (w) elvan < ToU Pobuol Tou & (w),
fooUpey 6T 1) Epycoia Ths Siocupéoews ToU A (w) Sk 8(w) émepaTcobn kal
glvon T 2w — 3 =TT (@) 16 TnAikov, T6 8¢ v (w) =— 7w + 8 10 UmdAoimov
aiTfis. “Exouev &k TV dvwTépw THV TQUTOTNT :

6% — 19w? + 200 — 10 = (3w? — 50 + 6) - (20 — 3) + (— T + 8).

AiBopev dxéun THY ExTéAeo THis Sicupéoews Tou o TapabelyupaTos.
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A(x) = 6x* — 11x34 8x*+ 3x—6 | 2x3—5x*+ 6x —3 = & (%)
— 8 (x) 3x=—6x*415x3—18x2+ 9x x+2 =T(x)
o pep. UTTOA. = 4x3-10x24-12x—6 |
—8(x)2 = — 4x*410x*12x16 |

UmSAoIToy U (x) = 0 |

Tapatnpoeig 1n) Edw u (x) # 0 1) TautdTns A (X) =& (x) 1T (x) 4+ v (X

YP&eTal kol UTO TRV popemv : % =TT (x) '}';Ei; ®

YmoTifeton &1 f) peTaPAnTh X AauBdver Tipds dote va elvan 8 (x) # 0.
To TT (x) AéyeTon 70 @képarov pépog ToU TrmAikou A (x) dix 8 (x).
‘O Paduds Tou TT (x) ioolron ut THy Siogopdw ToU Pafiuol ToU & (x) &l
Tou Pabpou Tou A (x).
20) “Edw elvon 1O A(x) TO pnSevikdy mohucovupoy kad 8 (x) # 0, TéTE TC
TT(x) kai v (x) elvan &rions TO UndevikdY TTOAUCVUPOY.
3n) ’Edw & PaBuds ToU A (x) elven pikpdTepos &md tov BaBuov TolU & (X)
s T (x) opiloper A 1O pndevikdy ToAudvupoy Kol TO U (X) ouptritrTer p
10 A (x), SnA. eivan :
A(x u(x
2N 0+ 4
4n) “Otav & Bioupetéos A (x) eiven moAucvupoy pf) mhiipeg dos pds TN
UETAPANTHY TOU, TOV CUUTTATIpGOVOPEY L PMBEVIKE HOVvewUpe fj TOV YpaQoueY
QoTe V& pévou Kevd MeTalU TGV Speov Tou els Tas Béoels TV EAAerTTOVTWY Spoov

kai A (x)=v (x) (TauTtdTns)

X4 0x24+0x+1]|X+ 1 Byt — 12+ 7|2W =4y + 1
s XE—x+ 1| gyt 4+ 1292 — 4y? 4y + 6y +7
—x20x+1 Ir 1293 — 4y — 129 + 7
xid X | — 1243 + 1842 — 6y
Tl f ey
= \ bk R lvie 4
0 ‘i 3\P

5n) ’Edv & Bionpetéos ko & Sraupétns SraTtaxbolv koatd Tds dvioUcas BU
vapes THs LeTaPANTHS Twv, kol Zpapuocdii 1 Tponyoupévn «TEXVIKAY TTs eUpé
oEws Tou TMAikou, &v pév 7) Bixipeois elven Teeior TO TrmAikov eUplokeTon xai Tepa
ToUTtan 1) mp&lis, &v 8 elvan &reAns, TOTE ) Twp&lis ouveyileTon & &melpov KO
gis TV Bécw ToU TrAikou AutropolUuer v& elpwpey dooucdniTroTe Spous BEAoUEY
‘H «Biaipeoisy alrh) Aéyeton atéppov daipsoig TT.y.
12,7){_}.};213#‘\; I 3—2x-txtil—x .
—12 + 4x J4~x |—3—|—3x 3 4+ x + 2x°

—3x +x2 X + x?
+ 3x — x? —x +x*
0 DA,
—2x24-2x3
2x8

Eis Ty Sixdpeow (3 —2x + x2) &i& (1 —x) x&Be popdv TpokUmrTel UTd
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AotTrov dveoTépw Poafpol &md To mponyoluevdy Tou kai & ToUTo 1) Siaipeois
aUTh Btv Exel TEAos.

6m) Ak vd Slanpéciper TOAUGYUUG TEPICOOTEPLY LETAPANTEY, Kabopi-
{ouev plav dog peTaPAnThy Si& THY ExTEAeow TS Biaupéoews, SIAT&OOOMEV TG
oAU IULa KoTd Tas KaTioUoas Suvdiiels Tiis peTaPAnThis alTiis kad épyaloueda
e els T& TrpomnyoUueva TrapadsiypoTa.

TLy. (9x2 — 12xy + 442 — 7y) Bix (3x —y)

‘Opilousy yp&upa 81& ThHy #kTéheow Tiis Bioupéoews TO X, Emadn evan
SlaTETAY HéVa KaTd TAS KaTIoUoQs ToU ypapuoTos TouToy, Kol ékTeAoUuey THv
Siaipeow, 6mwoTE eUpiokopey TMAlkov 3x — 3y kai UmoAoimov Y — Ty

AZKHEZEIZ

149) N& eUpedf 70 &Bporoua TV TOAUWYULWY :

D(x) =2x5—3x' +7x—6, TT(x)=—x°%+43x*—2x?—6x+ 12 kai

S(x)=5x'+6x*—2x2+4+3x—1

150) Eawv A=3x>—7x+8, B=—3x*+2x*—6x—5,

F=x"42x3—5x2 4+ 12x —3, A=x3—5x>+x + 2
v& sUpeBolv T& &bpofouata A+ B 4T+ A, A—-B+T -4, A—B-T+ A4,
~A—(B—-N—A, A+ B—(I'-4)

151) "Eqw eivar A =3x—5 4+ 6x2—3x% +x!, B=—x*+2x—x? = 6x' 47
[=x%42x — 2 —x* + 3x?, v& eUpeBolv T& ToAVGUUNK :

OX)=A+B—T, T =A—B+T, Z(x)=A-B-T, P(x)=A+B+T
“rofov eiven T &Bpoiopa ® (x) + TT(x) + = (x) + P (x) ; Ti waparnpeite; molov T olvohov

T&Y €ikdvwy TOU oUVOAoU :
1 1

= {v D 15605 ?} S THs ouwvaptfoews P(x) =A +B+T;

152) AiSovtan T& TToAumvupa A =Xt — 3x%¢? + !, B=— 2x2 4+ i, T = 3xy 4 2x%y*
+ x3y3. TTolou PaBuol g Tpos X, s TROs W, Kol ds Tpds Xy eivan TO TOAVGYUHOY A+B-T;

153) Eaw elvar ¢ (%, ) =3x + ¢ — 5,0 (X, ) =—2x -3y +8f(x,y)=x-—-2¢y+3
vy ebpeboly T& TToAUVUNK els THY SUVETTTUYREMY Twvy Wopery o) e(x,¢) +o (X, )+
HIE Y B e W —loxW-IEwW]l »-le® - y]-I&w

154) "Eéw eivan ¢ (x, w) =X — 2y + 3, o (X, @) = 3x + 9 — 5, [ (x, ) = — 5% + 3y -1
v epeBoly T& ToAudUpe A = 29 (X, W) + 20 (x, W) — [ (x, y), B=20 (x, y) + 21 (%, y) —
—o(x, ), xai [ = 2¢ (x, y) + 21 (x, ) — 0 (x, y). "Emwerrac vé& elpedi 76 M=A+B+T
kal 10 P = o (X, y) + o (x, ¥) + [ (x, ). Tolx oxéois Umdpyer pueTaty Tév ToAULYUpwY TI

xal P ;
155) N& yivouv ol mwpdtes :
x')

@) (%x3—4xﬂ+?x—6)' (—% x“) B) (—3x*+x-—05) (7

w|ro

¥) (50° — 3c® 4 2) (7 % w“) 5) (a?* + o + 1) o

g) (2xM-3 — 4xH-2? 4 xH-1) - (— 3x7).

156) N& yivouv ai Trpétels :

o) (xF—29) 3y + (xy + ¢3) - (—x) + (X + @) (= 2xy) — (X +3) 27
B) 4[2(x—y)—3@x+w)]+2[3(—xy+ ) —4x—(x*—y)]
V) 4RE—w) +3@x—y] -2 +xy—yw) +ax— (X + )]

o




Né& mpooSiopiofolv ai dpifpnTikad Tipal Téw tEayoptveoy Sik
(X, 9)e{2-1),(0,3), LD}
157) N& yivouv af mpd&ters :
@ (xX*—T7x2+6x—2)- (x+3) B) (—2x° + 5x! — 7x — B +x2) (— 3 4 x* — 5x)
VE+DE+DEL3) ) x-DE-2)E-3)
158) N& yivouv ai mpdkers :
Q) (X + XY+ XA+ ) (X — )
B) (x*+ 2xy 4 &) (x + @) + (32 — 2xy + ¢2) (X — )
y) (64c® — 48P + 36ap? — 27p%) - (4a + 3B)
159) N& yivouv al Trpéters :
@) (x+5)E-DE=3)—(x+3)x—2)* Tol ttayouévou v supedf 7 &pibur

1
TIKN TPt éTav X = =
B) (®+2x24+5%x— 1) (2—2x) — (x* —3x2+ x —2) (x®—2x2+ 1)
ToU ¢Earyoptvou vi ebpedfi ) &piBunTixn Tpr, éTaw x = — 1.
160) N& ebpefolv T& dvamTlypara TV

3 2
9 Qa3 B) Gat + 1t 7 (5 xt+4xy )

8) (Ta— % PO &) (x + 1)* om) (Sa+ 3f) 5a—3p) ) (y—2)°

161) N& ebpefouv T& dvamtiypoata TG : 3

Q xX-—w+z)? PGx+2¢y-1y y) (e+p—y-—3)*

8) (a+P+y+8) (x+P—y—28) & (x*+y')

162) N& éktehecBolv ai mpdters :

Q) (X + 29%)7 — (y? + 25°)7 + (x7 — 29%) (x* + 24%)

B) x+32+@x—-32+@x+3)(@x—3)—3(x—5)2
Y) —@x+ 1D+ Cx+DE2Xx-D)-x+3)DE-3)—x=")(=x-3)

O E+P+ -3 +Ex-+Ex+2-x+NE-N-x+2)(x-2)
§) (2x+5°—(x—5)2+(Bx—1)— (@x+ 1) — (2x + 3) 2x — 3)
oT) (x® + 1) + (2x* — 3)* — (3x* + 4)% + (x* — 2)* 4 (x® + 3) (x*—3)

163) N& yivowv af t

) (2a® — 26%)* + (5 + 2)? — (3 — a)? — (a® + 2)2 )
B) (Bx!—5x%)? —(x* +3x)* + (x + 1)2 — (x* + 3x2) (x* — 3x3)

y)(—g—-x=+2)2—(—3‘3-}:3-—1:)2—(%)(*45)() (—;_—‘ x* 4 SX)

8) (o + 3)? — (@¥ — 2)* + (o + 5) - (X — 5)

164) N& yivowv ai mpdies :

) (@+P+y)—(a—P+¥)+(@+B—y)—(B+y—a)

B) (c+P+y+8)+(@—P—y+52 + (x— P +y—8)F + (a+p—y—5)

¥) X2 (9 =20 + ¢* (2 —x)° + 2° (x — y)°

8) (X +y+2)[(x— )t + (¥ — 2 + (2 —%)7]

165) Né& &moBetyfouv ol TauTdTnTES :

o) (a* + P%)* + 4ap (o — B?) = (o — P* + 2ap)*

P) (c+P+y)+(@—PBrP+B-v)+F—0=3(2+B2+v)

Y) «(x+ B) (a + 2B) (a + 3B) + B* = (a* + 3ap + p2)?

166) Aix kdbe puoikoy x Beltate 6T1 1) TapdoTaois (2x + 1)2 — 1 elven drépaios Sic
peTOs B1x Tou 8.

167) "Eqw elven x = o® — B?, y = 2aB, z = «® + B2, Beifate 811 O& elven kol x? 4+ o =
=12* Edw ol ¢, P elvar guaikel (x > B), of X, y, z, & elvar unfkn TAeupdr dpboywriou Tpt
Ydovou.,
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168) ’E&v elven : x = 3a + 2B + 2y, y=2a+p+ 2y, z=2a+2p+y xai
a® = P -+ y2, T6e Selfare &1 0& elven kel W 4 22 = x* BnA. daw T& @, P,y elven TrAeupad dpboy.
Tpiydovou, #rrions B elvon xai T& X, y, 2 TAeupol Sploy. Tprydvov.

169) *Ecw elven ¢ =8x, p=3x2+4, y=3x*+ 4x — 4, BeifaTe 6T O& elven :

B? + 3oy = (a + Y)%

170) ’Edw elvan a = (x —3)%, p=—(x+3)% v = 12x, BeibaTe 6T1 elvan
of —Py =B*—ay = y*—ap ,

171) AiSovtan ol @etixol uovoynoeiol X, Y, w. SynuaTicaTe Shous ToUs Biynelous,
AapPévovTes BUo &md T Tpic yneix ke’ EAous ToUs BuvaTous TPOTTOUS. TpoodiopicaTe TO
&bporopa TéY Sriyneiwy TolTwy Ti TapaTnpEiTE ;

172) Mg Tols X, W, @ THs Tponyoulévns Goknfoews oynuaticate Shous Tous SuvaToUs
Tpiyngious. Toios & TANB&p1Bpos Tou cuvdhou Twv ; AeltaTe 811 10 &Oporop& TV SianpeiTal
&1 Tou 222. Tlolov TS TrnAikov ;

173) ’E&v o« + P + vy =0 BeilaTe oM

) a?+ P2+ y2=2(y*—cP) 2) a' + P + vy =2(*—p)

3) o + P° + v* = 3oPy

174) N& yivouv ai mpdkes :

@) (8x® —3x! 4 6x?) : (—3x) P) (— 120x® 4 18ox® — 6ox?) (— 6ax?)

¥) (02X 4+ w3X) : w?X  B) (o 4 2 | 6at) - (— 3a¥)

£) (6ax® — 3ax* + 9ax?® — 12ex?) @ (— 20x?)

12 A 8 4 2

oT) (*5- a’pE — = P 4 15 azﬁz) : (—T aZp?)

175) N& yivouv ol Biocupécers :

a) (x%—x2—21x+45): (x+5) PB)(18x*+ 9x*—50x— 25) : (3x—5)

y) (@x®—3x2 —17x—12) : (2x + 3) &) (@® + 4w*— 11eo — 30) : (% — @ —6)

g) (9x° —4xt + z1x® + 14x?) : (3x—2)

oT) (x° 4+ 4x2 — 18x +2) : (x* + 1)

D (' + 29 — 1992 — 8y + 60) : (g2 — 5y + 6)

n) (0 — w2+ 1): (0 + @+ 1)

176) Né& yivouv ai Bicipioers :

@O [Bx+52+@x+32-3x@x+H—-(x+1)2]:(3x-2)

B) (Ba** + 140* + 9o 4 2) : (a** + 5a* + 1)

) [(x2—9) —(x + 5 (x—3)*] : (x* +x—12)

8) [ (x + 39)® + 4(x + 290" — (x + ¥)*] 1 4 (x + 39)

€) (3 + 25aB + 33a®p? + 14cp?) @ (a* + TaP)

oT) (x'— 3x%y + 6x%% —3xyd + i) ¢ (X2 —xy + )

177) Edw evan @ (X) = 2x* — 5x + 3, v& yivn 7 Sixipeois

[o@+toE—2—eox-—D]: x—3)

178) Ecw eivan @ (x) =x* —2x2 4 3x —1, v& yivn A Biaipeos

[px+D+oex—D—e®]:(x-2)

179) ’E&v elven @ (x) =x* 4 5x — 6, v& yivn 7 Biaipeois

lpGi—2) o+ —g()—10]: (x—x—2)

180) N& Beiyfij 1) TautdTns :

x(x+ DE+2)E+3H+1=E+3x+1)*

*Eqw x € N, Tl oupTepaivere &md THY TAQUTOTNTX auThy ;

181) Né& ouptrTuyfi T Tohudvupov A (x) =X + 5A —Ax® + 3x? 4 4x?* — 4Ax, STow
A = 6 kal EmerTa v& yivy f) Siadpeois A (x) 1 (x + 3) (x — 2). N& 7ebfj 10 A (x) UTo THY Hopehv
tvds ywouévou TpwTofabpioy Tapay OvVTwy.
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182) Ne elpebfi moAucovupov, Té éTolor TorAamAacialéuevoy &l 1o X2 —x 4 1 5iSer
Ywopevov T6 X' —x2 4+ 2x — 1

183) Na& ebpedij moAucdhwuuov 1o dmolov mwoAhamAacialopevoy &l 76 X + 3 yiveten
X7 —5x2 4+ 7x + 95.

184) N& wpocSiopiofolv ol Spot A,B,ILAE, dote al k&Twh TapacTdoels vi elvar
Téaa TeTpdywova :

25Kk* + 9\t + A, B + 160 — 40aP, A°— 20A%® + T, x2 + £ x £ A, (x + ¢)? +4E

«

185) Acitate 611 elven :

(o + P2 + ¥?) (x® + w2 + 2%) — (ox + Py + y2)* = (oy — Px)® + (Bz — yy)® +
+ (yx — az)®

55. YIIOAOIMION THE AIAIPEEZEQE TIOAYONYMOY ¢(x) AIA TTPQTOBAOMIOY
AIONYMOY THE AYTHE METABAHTHE.

A) ‘Yréhowmov tiis  Smpéoeng @ (x) Six x —a. ‘Edw Sicupéowpsy TS
mohuwwupoy @ (x) =Ax + 5 (A duetdpTnTov ToU X) Bi&k ToU Siwviuou

Ax+5 | x =38 (x) =x—3, ebpioxopev TrnAikov T A kai YwdAorToY U =
=Xz + 37 |'A 3A + 5. Tlapoanpoluey 6T elven v = ¢ (3), 8nA. oupTi-
3A45 TTElL TO UmoAorrov TRs Siaupéosws Tou @ (X) Six x — 3

HE TNV TNy, THY dmoiav AauPdver & SiaipeTéos Ax + 5 Six Trw TIUMY X = 3,
1| omola undeviler Tov SicapéTny.

"Exrerotvtes iy Siaipeotv ToU A (x) = x* — 2x? — 7x% 4+ 8x - 20 Si& Tou
Srwvipou 8 (x) =x + 2, elploxouey s TnAikov x3 — 4x2 4 x + 6 kai ws UTTo-
Aormrov 16 8. TlaparnpoUuey §T1 i Tipn ToU X, moU undeviler Tov Sioupétny eiven
X =—2kai Sia Ty Tiehy v eiven A (—2) = (—2)* — 2 (— 2)°— 7 - (— 2)*+
+8(—2)+20=16+16—-28—16+20=28, 8nA. ion pt & UmdAoirov
Tiis Sipéoecos A (x) Six & (x). z

FCevikds. "Eorw 611 i Sraupéoecos ¢ (x) 81k x — o TO TrnAikov eival T
TT(x) xad 10 fmméAoimor u. To v elvan dveldptnTov ToU X SnA. oTabepd (Siat ;).
Kar& Ty TautoTnTa Tis Sicipéoewss Exopey 1 p () = (x — o) TT(x) +u (1)

‘Emeidn A (1), dg rautétng, dAnbeler Bi& kdBe Tipfy T x e R, 8& dAn-
feln kad B1& X = o, dnA. Bi& Th T, 1| dtoia unBeviler TOV Srxipétny X — a.
Mg x = o &md Ty (1) AapPdvopsy :

P@=0T)+v=9p(@)=v (2

‘Qote &medeiydn 16 Bedpnua :

To Ondhowmov 1ijg Srarpéoewg tod Tokvavipoy @ (x) S1& ToD SiWVOROL X — a
sivan 1 Tty @ (), fizor 1 @pibpnriki tpdy tod Sranpetéon @ (x) S tiv TV X=da.

‘Egoppoyai. 1n. Na e0pebij 1o dnélormov tiic Siaipéocwc tod @ (x) = x%—
—5x* + 9x— 10 &a tod x — 2, yopis va ixktehesdf 1 npadic. To adto S tod
X + 2

To Umohoimrov T Sicupéaews ToU ¢ (x) Sid x — 2 eivan -
U=0(2)=2°-5-224+9-2—-10=8—-20+ 18— 10 = — 4.

‘H Tpn, wou unBeviler Tov Sicupétny x + 2 elven f) x = — 2, Emouévos TO
Umohormov Tfs Sianpioeeds @ (X) B x 4 2 efven:
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v=0p(—2)=(—22*—-5(—2)24+9%(—-2-10=-8-20—18—10=-56.

2a. ITolov 160 Omélowmov 1fig Srarpéoewg ¢ (x) = 4x° — 24x? + 41x — 5 Hd
2x —5;

‘0 BrapéTns 2x — 5 pndevileTan d1a x :-%. ’E&w TT (x) kai v elvar 10 -
Akov kal TO UmdAoimov Tis Sicnpéoews ¢ (x) Six ToU Zx — 5, 8& Excopev Ty
TQUTOTN T :

4x3 —24x2 +41x —5=2x =5 T (x) 4+ v

Oétopey eis aTnY STTOU X THY TIUHY (%) kai eUpickopev :

L —S:O-ﬁ(%)+u —p=y
"QoTe TO UtrdAorTrov Tiis Sicpéoews ¢ (x) Bik 2x — 5 elven v = 10 =¢ (-;—)
I'evikdc. To Onéhownov Tiig Sraipéosmg ¢ (x) did (ax + P), 6nov o kai f elvar

otabepai, (a # 0), elvan & appdg v = @ (— %)

Mpdypeatt. *Edw TT (x) elvan 10 mnAikov kad 1) oraepa v 10 UmdAoimov Tiig
Sioupéoews @ (x) 81k (ax + B), Exouey THY TQUTOTNTA :
9 (x) = (ax + B) TT(x) -+ v kad €€ cTfis Brax = — —i— eUpiokouey

#(~2)=0m(=2) ¥ v = o(-2)=

B) @chpnpa : "Eva molvdvopov ¢ (X) siven drampetdv a x — a, dtav kai
poévov pndevifetor da x = a.

1) ’Edw elvan ¢ (o) = 0 1d7e & elven kol ¢ (x) = (x — ) TT (x), Smov TT (x)
elvon Eva &xépaiov TTOAUGVULOY TOU X Kol GTIoTPOPWS

2) ’Edw elvon ¢ (x) = (x — ) - TT (x), ToTe B elvan ki ¢ (o) = 0.

Al 8Uo avUTal TrpoTdoels elvan dpéows govepal &md T& dvwTépw Tepl TOU
UtroAoiTrou Tis Sixipéoews Tou @ (x) dia X —a.

“Qore Exopev THy {oobuvapiav : | (@) =0< ¢ (x) = (x — ). i (x).

Iapadeiypata : Ioia and tag dwupiceig 1) (e — p?) ua (o — B).
2) (a® + B?) dwx (o + PB) kai 3) (a® — P°) Sa (@ + P) eivan teheia (w perafinri,
B otadepa # 0)

1) To UmdAormrov Tis Sicupéoecss (o — B?) B (o — P) elvan v = P2 — p# =0,
dpa f) Biadpecis aUTh elven Teheio.

Dtiis (o + P2 Bix (o 4 P) To Umdrormov eiven v = (—P)* + P =0,
efvon BnA. Tehela Siaipeois kal

3) 7fis (a8 — P%) Bi& (a4 B) TO Umdhormoy elven U = (— B)* — PF = — 2p°
gropdvos elvan ) Sixipeois alTn &TeAns.

AZKHZIEIZ

186) Né& eUpedfi 1o Umdhottrov, Ywpls va ixTeAeobij f) wpakis, Téu drorolBwy Siaipioecov.
) (x2—T7X + 12) : (x—3) B) (3x2—5x +2) : (x— 1)
y) 3x®—10x—8) : 3x + 2) 5 (Ix246x—1):(x+1
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€) (3x®—Tx*+9x2— 10x + 20) : (x +2) o1) (8y®+ 125) : 2y + 5)
D (@ —a?) : (! —a?) M) ($17+ o) : (¢ + b
187) N& mpoodiopiotij & A, doTe TO ToAUdVUHOY ¢ (X) = X? — 2X 4+ A v& efven Srape-
Tov Bik Tol x — 1. N& éxtedeodf katdmw §) Siaipeors ¢ (x) : (x — 1).
188) T mohudwupov @ (x) SicapoUpsvov Sid Tol X* — 1 8i(8er UmdAormov 3x — 5. N&
eUpedi] TO UrdAorrov Tiis Biaxpéoecos © (x) : (x — 1) xaBaxs kal THs @ (x) : (x + 1).
189) To UmdAormov Tiis Bioupéoews dvos ToAuwvipoy @ (x) S ToU x? 4+ x — 6 elven
5x + 1. TToov elvan Td YrdAorTrow Tiis Bicupboecs O (X) : (x — 2) xad Troiov s @ (x): (x + 3):
190) Aeitare 811 16 ToAv@VUpOY (X 4y + 2)? — X7 — 7 — 27 elvan BtGpeTov Brd TGV
X+wy, yw+1z, 24X

56. AZIOZHMEIQTA ITHAIKA.

"Extedobvtes Ty Sixipeow (of — P%) Sid (a— P) ebpioxouev (§ 54, HS,
mapatipnols 4n) ds mwnAfkov 10 T (q, B) = af + o®p + o2 + oP? + p* wod
ds Umddormov o 0. To mnhikov TT (@, B) elven moAudovupov Suoyeves TeTdpToy
Pabuol kol ouppeTpikdy, Exel 5 Spous kad ToV kabévar pé ouvteAeaTiv + 1. Elvan
SiareTaypévor kaTd T&s KaToUoos TOU YPAUHaTOS Siaipéoews o kol KaTd T&S
dvioloas ToU &Mou B. Elvon pawvepdv &1 oyxnuarTilerar edxdAws, Xwpls vax #k-
TeAeoBij 1) wpdlis Tis Sicupéoews (o — B®) &ix (ax— B). ’Emions 16 UmdAoimrov
abTfis evpiokeTan dpéows (§ 55) kal elvan u = B5 — pE—=10.

“Extedotvtes Ty Siaipeotv (of — BF) Sk (x4 B) elploxopey s nAikov
T8 T (@, B) = ot — o®B + B2 — oP® + P kai s UmSAolTov TO — 2p5. To
T (o, B) elven Suoyeves TeTépTou Paduol kai CUMMETPIKGY, Exel 5 Spous, pé ouv-
TeAeoTas EvaAAGE + 1 kal — 1 kol efvon BlaTeTaypévor KaTd TAS KATIOUOQS TOU
o Kol T dvioUaas Tou B. "Qore xai 0 TT' (&, B) oynuaTileTar edkdAws &md pvn-
uns. To Umdhormov elvent v = (— B)5 — B5 = — 2p5,

"Avaddyous TropaTnproels Exouey els o Biaipeatv Sicovduou Tis popPiis

—P*Aat+ P Bk x—P T a+ B, Smou peN.

Atcrpivouey yevikdds Tés k&t MEPITITADCES (TAvToTE P € N).

In) *H &iipeois (x* — o) 81 (x — ) Exel UmdAoirov v = ot —at = 0
kai TnAfkov XMl 4 x4 ofxHS 4 L gt 2% - at-1

‘Qoe : lx"—a“:(x—a) (=t - oxh -2 o exH-8 L +0t“‘1)| (€Y

M. % —y° = (x—3) (x4 + yx + ¥y + yox + y9
— Pt = (a—PB) (o + B + o +- BY)
2a) *H Biadpeais (x* + a¥) 81 (x — o) elven &Tedsys, uE YmdAorrov U = 2a¥
kal mnAikov TO odTd pE TS TS TEPITITOTEWS 11
Elvan : x* + o = (x — @) ("~ + ox"2 4 o2x#~8 4. . . 4 q#-1) + 2at (2)
3n) ‘H Siadpeais (x* — o*) B1& (x + @) Exel UTTO?\OI'!TOU U= (—o)"—ak.
o) "Eotw p=2p, p e N. ToTe u = 0 ki T TnAikov THis Bionpéoecos elvea :

Xu—l_ GX"_?‘ + o2x =3 — » + dp—ax A5 O:"'_l — ]‘[
"Qc'rs| W=2p=>x'—o" = (X 4+ &) (X" —ax"2 4 oxH-3 — . . — q¥-D) I 3
P) "Eotw mepitTods 6 w. CEdv p=2p + 1, TéTE U= — a* — a* = — 2a*.
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‘H 8iaipeois (x* + at) 8ix (x + «) elven &rerrs, ut mnAlkov T TroAudwupor

M= x*-1— ax"-2  o2x#-3 — | — gt-2x + ot-!
"Qoe :
u=2p+ 1 =x*—at =(x + o) (X" T—ax 2 4 o345 — .. + a*D2a" (4)

My xt—yt=(x+y) x*—xy +xy:—y?)
Xt —y® =(x +y) x*—x°y + x%% —xy® + y4) — 2y"
4n) ‘H Siaipeois (x* + a¥) ik (x + o) #er UmAoiTOV U = (— &)* + ot
o) "Eqv u=2p elvan &reAng pt UmdAormor u=2a* kai TrnAikov TO TT. "Qorre:
R=2p =x'+ o' =(x+ o) (x" T —ax'2 4+ '3 — .. —a'D)42¢" (5)
B) 'Edw u=2p + 1 elven v =0 xad 6 TnAikov elver & T, “Qoe
b=2p+4 1 = x" + a'=(x+c) (XMt —axt % 4 oBx Mt — a1l (6)

X 28+ y® = (x +7) (x° —xty + x°y® — x3y% 4 xy* — %) + 2y°
eyl =RV (e — xlyel xiyd—xyia ve)

AZKHZIEIZ

191) N& mpocbiopiodij T& mnAikov kal 16 UmdAoIToV TV K&TwWh Sipéoewv, Xwpls
v& EkTeAeodi 1) wpakis.

) (a® —P°) & (o« — P) P) (o + P Bi1x (a—P)
Y) (@ —P°) &1& (a — B) 8) (o + B) B (x — P)
192) ‘Opolews Té&v Biraptoecov :

@) (a8 — B%) Bik (a + P) B) (@ + B%) Bi&x (x + B)
Y) (& — p%) 81& (a + B) 8) (o + B%) dicx (x + B)

193) *Ouoiws Té&v Braupéoewy ;

x5 4+ 1 X0 — 1 xi 1 x4 1
' ' P
) X+ 1 2 x—1 Y)x+1 )x—l
x*—8 Yt — o 27x° 4 1 8a® + P?
D s el b Uie e S

194) N& ebpedf) mwolas TeAelas Biaipéoes Tis wopefis (X* 4 o) @ (X + o) elvon TnAl-
kov kaféva &md T& TroAudivupa

o) x® 4 x2a 4 xo? + o Pyxt +xt4+x24+x41

Y) X*—xtt+x—1 8§) W=y + 1 g) w! — a4+ w2a? — wa® + at

oT) Wi 4 2y + 4

195) Aeifarte 671 of &piBuol 319 — 1, 390 — 1, 3¥ _ 1 (ve N) elvan Siperol Sid Tol 8.

57. ANAAYZIE TTOAYQNYMOY EIZ T'INOMENON (TTAPATONTOITOIHEIE).

A) Inpacia 100 npofripatog tiig nepayoviororfoswg. Eis T Mabnuo-
TIKG TGV Trponyovdévey TaEewy TOAALs @opds ETpéyapey &pifuols s ywé-
ueve TrapayovTew, Otres Sik Thy elpeov Tou M.K.A. kol ol E.K.IT. Sofévtawv
&p1Buddy, Bix ThHY TpoTrfy éTepeovipcy KAdoudTwY sl Sudvupa, B v EeTd-.
owpey éaw Bobeis dpiBuds Siaipfitan UTrd &AAou BobévTos KA. Eis THy "AlyeBpav
O UeTAoXNPATIONOS £vds TTOAUWYULOU €ls Ywouevov &Aooy dkepaiwy émions ToAu-
wvipeov elvon &mmd & omoudaidTepa TpoPAfuata. Al Tiis TpoTrHs els ywoHeV
YivovTen &mAoUoTepat TroAUTTAOKO! TropaoTdoEls, pdAioTa S EmITUY X QvETon 1y
Abais Eiodoewy kol duiodoewy &uwTépou Tol TpdTou Bafiol.
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‘H tponi) &ig ivopevov £vog molvwvipov 8a Aéystar kai avalvoig gig yivo-
pevov mapaydvrov i napayovtomoinoig tob moAv@VOROL.

Aty elven TévToTe Suvarthy 1) TpoT) els ywdpevov Evos TToAuwwUpou. KaTco-
Tépw O T8wuev pepikds ouvnlels TEPITTTCOOEIS KATX Tas OTroias WE TTOIKEIET
TpéToY EMITUYX&vETal 1] TrapayovToTroingls uids drepaicas TTopooTaoEWS.

B) Ilgpintidosis aGvalioeme.

1) Kowoi napayovies. "Otav of Spor Tfjs Sofeions mwpds dvdAuow mopa-
oT&OEWS TEPIEXOUY Kowdy Trapdyovta, TOTe BéTopey ToUTov EKTOS TrapevBicews,
CUPPVLOS TTPOS TOV ETTILEPIOTIKOY vépov, & OTrolos cuvdéel TOV TOAAQTTACCIC-
oudv ué THY Tpdabeoty, dnA. au + Pu + yu = u (a + B + y) xal TéTe TpémETON
TO ToAUwYUPoY els Yvdpevov.

Mapadsiypata: 1) 4a3p — 2a®p? + 6cP? = 2B (2 — P 4 3p%)

2) x(@—P)+y (a—B)—w(a—PB) = (@—P) (x + y — )

3) 3 (x— ) — 26 (x — ) — (x — ) = (x —y) B — 20— 1)

HIE+D—N-y+3=TE+D(y-H—(y—3)=

==3)[Tx+2—11=@—3) Ox+ 14— 1) = (y — 3) (7x + 13).

Sov) o —a=a (a®—1).

2) Kaf opadag. "Edv of 8por ToU mohuwvipoy ywpilovTtal el opadas
(toU alToU TATBous Bpeov) kai els k&Be plov Spdda EE&yeTal KOWOS TPy WY
kTS TropsvBécews kal TrapouoiddeTal TO aUTd TOAUIULOY EvToS Tl Trapevié-
oews 81’ SAas Tas Opddas, TOTE EmTuy X &veTal | dwdAuois Tou SofévTos TroAuce-
vipou €eis y1opevov TTopayovTww.

Iapadeiypata: lov ax + Py + ay + Bx = ax + ay + Bx + Py =

=a@+Y)+PE+Y =+ («+Pp).

’Akéun @ ax + Py 4+ ay + Bx = (ax + Bx) + (o + Pyw) =

=x(a+P) +y (a+p)=(a+P) &+

Zov. xP—xy+xP_wi=x(xX*—y) + 2 (x*—y) =(*—y) (x +¥)

Bov, P43 x¥4x+l=x3(x+x+ D+ E2+x+ D=

=+ DE24+x+ D).

4) 5a%p + 10ap® + 50%p% — 20> — 4P — 20p =

— 50 (o + 2B* + oB) — 2 (o + 2P* + o) —

= (a® + 28 + aff) (5oP — 2).

3) Awagopa dvo teTpayd@vov. 'Edv dva TroAucvupoy Tifeton UTTO THY pop-
ey Tiis Siagopds dUo TETpaydvwy, TOTE Emeaidn :

(a+B) =P =a?—pP*<=>a*—P*=(a+ PB) (a —P), 8& Tpemeran s
ywépevoy TapaydvTwy, Tou ddpoicuaTos émi ThHy Siagopay T&Y Pdotwy TéY BUo
QUTRV TETPATY WMWY,

IMapudeiypara : lov 4x° — 25¢* = (2x%)2 — (5y?)% =

= (2x® 4+ 5¢?) (2x% — 5¢3).

Zov. of —ap®=aP (a® —B%) =P (a+ P) (x—P)

Jov. @ — x4+ 2y — = — (XX —2xy + ) = — (x —y)* =
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o+ =)o ==y ] =+ X —y) (@—x + )
dov. W —w=w (@ —-1)=w (w+ 1) (w2—-1)=
=w (w?+ 1) (w—1) (w+ D).
4) Almpopd i} @Bporopa dvo kifov. Katdk Tas TouTdTnTOS
B =(x—P) (@ +P+P) (D)
4P = (@t P) PP ()
gav Eva ToAucovupoy Sbvatar va A&Pn T uopeny TR Biagopds fi ToU
&Bpoiouatos BUC KUPwY, TETE TEETETAN &5 YIVOUEVOY TPy OVTCOV.
IMapadeiypata : lov. —27T=x*—3=(x—3)(x*+3x+9)
20v. WP+ 1= (y+ 1) (et
3ov. 8w? + 125 = (2w)® + 5% = (2w + 5) [(2w)? 4+ (Pw) -5 + 52 ]| =
= (2w + 5) (4? + 10w + 25)
dov. (x +2¢)° —x+ )P =[(x +2¢9) — 2x + ) 1 [ (x + 29)* + (x +
+29) Cx + ) + Cx + ) = (x + 29 — 2x — ) (x2 4 dxy + 4y 4 25
+ 4xyp + xyp + 242 + 4x% 4 dxy 4 @) = (¢ —x) (7x2 + 13xyp + 7y?)
5) Awagopi 1j @0poropa dpoimy dvvapcwv. Eis 1& &lioonuelwTa mnAike ed-
popev THv TauTtoéTnTa (§ 56) :

xt—at=F - (X't ext P4 oM 4o, ueN kai ThH
(§ 56, 4n) &&v W = TrEPITTOS.
Xttt = (x4 a) (xFT —axt? 4 oxtt— L gt

ol omoTen P&g TapEoUV TPOTIOV GVaAUCEWS COPIoUEVCOY Bloovlpwy ..
X —l=E-DE*"+x+x2+x+1)
W+ l=(w+ 1) (et -+ w2—w+1)
6) ‘Avarntoypa tereiov tetpaydvov. [vwpilopsy Tos ToautdTnTas
o 4 20f + P* = (a + P)*
o — 20 + Bz— (a—p)*
o + B* + y? + 20B + 2ay + 2By = (a + B + ¥)?
2ZUp@oovws Tpos auTds, &dv Sobiv TroAudwvupov eivel &uaTTTUYUS VoS Te-
Aelou TeTpaywvou, §& TpémeTan &uéows eis ywdpevov Slo TapaydvTwy.
IMapadeiypata: lov o?x? 4- 2afx + B2 = (ax + )2
2ov o?x? — 2aP + P2 = (ax — B)?
3ov w2 —2w+ 1 =(w—-1)% x2+4+2x4+1 =(x+ 1)
dov (x—)?+ 2 (a+ B) (x—y) + (@ + PP = (x—y + o+ P)?
Sov x* + w? 4 w? 4 2xy — 2xw — 2pw = (X + @ — w)?

7) Tpudvopov Sevtépov Pubpod pé piav peraflniv.

I. Kd&Be Tpicovupov Beutépou BadBuol ué uiow UeTaPANTHY Exsl, ocuvemTuypé-
vov, TNy wopenv ax? 4 Bx 4 vy, émou «a, B, ¥ elvan dvekdpTnTol Tou X kad o # 0.
’Eqv elvar P =0 7| y = 0 16 Tpicdvupov elven EAAIes (uf) TATipes) kal TOTE elvan
Bicovupov Ths woppfis ax® 4 y ) ax® + Bx dvrioTolxes.

Mopatnpoupey &1t elvan ax? + y = « (x3 + -Z—) ’Ecw x2 +-Z—Eium Bla-
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Pop& BUo TeTporydovwy, TOTE KATX T& yvwoTd TpémeTol elg ywdpevor 8lo mapa-
yovTow, &AAws Stv dvaileten TIy. :
2ﬂ_3=2@ﬁ_®:2@+2)@m2)3ﬂ_5=3(ﬂ_u%):

— (X +v%) (x — v%)- 5x24+9=5 ()412 + %) 5&v dvoAleTan els ywo-
pevov s T R.

*Emrions &yxouwev ax? + Px =x (ax + B).

My 3x—Tx=x(3x—7), 5x*4 12x=x (5x + 12)

I1. “YrroBétopey 8T 10 Tpidhwupov elvan TAfipes pé o =1 8nA. Exopev TO
() =x"+Px+vy.

Emaibny x2 4 pPx = (x + i)2 — E, TO TPIOVWHOY YPAPETA :

ki = 2 HBT o TRA Ty 1
) =x*+Px+y=0x+ e ——+y (% :h=r)ie = €Y)
Eqw Aortrov elvon P2 — 4y = 0, TéTE TO @ (%) elven dwdTrTUyva TeAsiou Te-
Tparywvou, kafooov Eyopev &T1 @ (X) =x2 4 Px +y = (X S %)2 "Ecw p2—4y
elvon BeTikds &piBucds, TOTE TO @ (x) TapousidleTou el THY wopehv (1) ds Brapop&
BUo TeTparydoveoy, Emopévess dvadleTal el ywopevoy TpwToPafuiwy TTAPXYOVTWV.
"Edw Sucws elvon B2 — 4y dpynmixds &pifipds, ToTe TO ¢ (%) elvan &Sporopa
gls Ty popety (1) SlUo BeTikGy TogoTATwY Kol Btv TpEmeTal €lg YIvouEvoy efs
T6 oUvohov R.

Y. D) x246x4+9=x+32—-9+9=(x+3)*
2 -Trtl2=(x— 1p-L 12— Ty — =)

1\2
— () =g ) Gmg - =G=H &Y

3) x24+4x+5=(x+2)2—-44+5=(x+2)*+ 1, & &vodUsTon eis TO
gUvohov TGV TpoyMaTIkGY &pifpdv.

III. Kavoviki] poppt} tob tpravipov.
Eis To Tpicovuuov ¢ (x) = ax? +Px + y, émadn elvan o # 0 Eyomev :

P =axt Pty =a(+ Ext Dy=a+2- £ x+ -
_ B et - Bt L]=afet 2R @)

a

*H uopet) (2) AéyeTan kovoviki) popef ToU Tpiwwvilou ax® + Px + y.

"Edw elvor BE— 4oy =0, T ¢ (x) elven Tédeiov TeTpdrycovor g TPOs X

Edw elvan P2 —4ay >0, 10 ¢ (%) -rps-rre-rm els ywouevov Buo -rrpco'roﬁu—
Bulwy TapaydvTiv s Tpds X.

"Edw elvon P2 — 4oy < 0, 10 ¢ (%) Stv dvaleTon els ywduevov. ‘H moodTng
p? — 4oy Aéyeran Sakpivovea ToU TpovUMOU ¢ (X) = ax? 4 Bx + y xai oupPo-
AleTon pe 1o A.
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apadeiypata : lov. cp(x)=4x2+12x+9=4(x2+3x+—2-)=
3.2 9 9 g2 2 3)2
=4[+ P -+ F] =2+ P =B =@t
Elvat A=p2—4day=122—-4-4-9=144—-144=0.
15 A 15
2ov. q)(x):2x2—x——15:2(x2—%—?):2[(xm7) —.1—6—7]
1

et SO L LS et

—2@G+ P E—D=2x+2)x=3)=@x+5 x—3).
Elven A =p®—day=12+4-2.15=121 > 0.
Jov. 9 () =3x+5x +4=3(x+ 3x+5)=3[(x+)" -

ﬁ_g—z -+ %-] =3~ %}2 + %%], Bev dvadUeTtal els ywopevov els TO  olUvoAov

TV oyeTik@v. Elvoen A=p2—4oy =52—-4-3-4=26—-48=-23 <0

') Zovdvacpog TdV TPONYOUREVOV TEPIMTOCEMY AVALDGEDS TOAVOVONO.
KaTd thv Tpotmv eis yivdpevov évds moAucwwipou, €@ Soov elvan duvarth 7 &vd-
Auots auT), elvan TToAAdKIs dudnykn va yivn épappoyt) kol cuvBuacuds SUo 1
TEPIOCOTEPWY TEY 181 €leTaocleiolv TepITTTLOCEWY.

IMapadeiypata : lov of 4 o?p? 4 Pt = ot + 2a2B? 4 Bt — o?p2 =
= (@ + P?)* — (aB)® = (¥ + P* + ap) (a® + B* — ap).

Zov. (X + 9 — & —xy (X + Y+ @) = (X + ¢ + ) (x + y— ) —
—xY (X + Y+ @) = (X + @) (X + y— o — X)),

Bov. (x2—-92 —(x+5)x—32=x+3)?E-—3)?*—-(x+5 x-3)2=
=x—32E+3)-—x+5)]=x-32x2+6x+9—x-5) =
=(x—3)2(x%2+ 5x + 4).

9)

ANG: X2 +5x 4= (x+3) - Bta=(x+3) - 5 =

— (x —|—-Z— +%) (X 2 % = %) =(x+4) (x+ 1), &mwopévws efven :
(x* — 9)2 —(x +5) (x —3)* = (x = 3)* (x + 4) (x + ).
4ov. Na avalvOij eig yivopevov 1] napactacis.
(e, B, v) = a* + B* + v* — 20°p — 20y — 2p%°
Elven TI(q, B, ¥) = a* + P* + v 4 203p2 — 2a?y? — 2B%y? — 4a2pi =
= (o + P? — v®)® — 4a®p? = (a® + P? — y® + 20f) (o® + P2 — y2 — 20P) =
= [(@+ PP -y [(e—P)—¥?]=
= (CE B iGa s B yoila = Bt o) (e =By,
Sov. NG avalvbij eig ywvopevov 1) nopactacis :
II (@,B,y) = @®B + af® + oy + @ % + B*y + By® + 2afy
"Exouev T (a,B,y) = (o®p + of?) + (oy + By + 2aPy) + (Y?a + ¥*p) =
=afp(a+P)+y(@+B2+y*(a+P)=(@+P)[B+y(at+p)+y]=
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=@+P[B+ye+yP+yYl=@C@+B)[c@+V+YP+VI=
=(@+B) B+ (y+ ).

Inpeiootg. Kabe dxepaia mapdoTtaos, fi omoia Stv §& dvoAbetan els ywdpevov £y-

ypoupdTwy dkepatiev TapoaydvTwy, 8& Aéyetan mpdtn. A.x. al TapacTdoes X + 5, Tx? + w2,
12(a? 4+ B?), x® + xy + ¢* elvat wpddTal.

AZKHZIEIZ
196) Tpéwore els ywopeva TApXyOVTwY T& TTOAUGUUNA
) Ity — 2xyF + Sxiy? B) 20?y + TtPyx — ¥ 3tpyly
Y) a(x—y)—AX—y) 8) x*(a—P)—a+ P

&) 4 (ax—3B) Bx— ) + 5 (3B — o) (x — 34)
197) Tpéyarte el yIvopeva TopayovTwY T& TTCAUGVULA

a) W+ ay + Py + op B) 3w® —7w® + 3w -7

¥) 6x* 4+ 3A% + 8Ax + 4A° 8) 44 + 77c*B® — 20a®p? — 35aP4
O of (F+y) +xw (@ + B oT) (x+ ) — (@ + )

O (@+p-yP—(+p—y) n) @? 4 @ 4 o + o + o+ 1

198) Tpéyorte cis ywopeva TapayovTwy TAS TAPACTAOELS

a) w?—1 B)7x®—T7x y) 4y*—7 B) 4a® — 49p2

£) 49f — ' ot) 20ax3 — Sax [) (3x — 2a + B)? — (x + 3x — B)*

) (5a? +2a—3) — (@@ — 20— 3)* 6) Y7 — i — ¢ + y

199) TpéyaTe els ywdpeva TapayovTwy TS TOPAOTETE :

o) Axt— A, B) @ — o, y) ap! — o', B) w4 125"

§ ol —at 1, om) XWX — P + 1, D) (B*+4) (x* + 1) — (B + 2x)?

n) AX? 4 2hxy + Ayt — (X + 9)° 6) o — SaiB? — atBi + 9P°

200) TTolov eivon T6 UréAoiTrov Tiis Sicpécews Tou ToAvwwipou O (x) = x3 —x* — 2Ix+4

+ 45 514 ToU X + 5 ; TpéwaTe 1O @ (X) &g ywopevor mpwToPaBuivy Tapaydvrov.

201) N& dvaiuBolv els ywopeva Td TOAUDVUHA :

1
‘o) of —18a + 81, B) W +w—2¢2 ¥) 2w£+2m\p+7\y‘—’

8) (x+ )+ 1—2(x + ) & (o +9) (x* + 4) — (ox + 62

o1) (0 4 P (x* 4+ y?) — (ox + Py)?, T) (3x2—2)* + 32 (3x* — 2) + 256
202) “‘Opoiws T& TOAUGVUPA :

o) 25x*—110x + 121, B) 25x® — 20ax + 4a?

Y) x*+ 7x + 10, ) x!—x—6, £) x* 4+ 4x + 3

aT) X*—2x -8, 0) x* —3ox + 2, n) w2 — (K + Ay + KA
0) x4+ 8x + 12, ) x243x+4+5 1) x2—7x 4 13

203) ‘Oupoiws T& Tprdwupe :

o) 9x* —30x + 25 B) 3y 45y —2, Y) 7w? + 25w — 50

8) 522+ Tz 43 €) 29t —5y + 4 o1) —3w? 4+ 4w —3

204) ‘Opolws af Tapagtéoels :

O X+ DE-1P—4x+3), B (@ + P —y) — 4a?p?

Y) A+ AT 41, 8) 16A* 4 9ud, £) w!—al —a?p? + 2a°p

oT) o 4 4ap + 3p°, 0) o —4aB + 3p2, 1) 160t — 170 + 1

205) Tpéware els ywopevov THY TApESTASIY :

A=(x—a)+ (X + ) (x—a) — 2B(x® + a). Tloix ) &pidpnmikny TIn Tis A Si&

x=oa+p;
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206) N& Tpatrouv eis ywépeva mapoaydvtwy of TapooTdoels :
a) 160p2 —4p* — 4ot 4 2B
B) wo+ 2yt + P — gt =2y — 1

Ynoionoir}Bnke amé 1o lvetirouto ExkmaibeuTikng MoMTikrg



¥) X® + 2x2 — 3 8) g+ w?—2

9 (@ — 4)* — (3w —2) ( + 2)°

or) (a—B)* + (B—y)*+3@—P) (c—y) (B —7)

207) N& peraoynuoTiodi] TO TToAudvuuoy :

PX)=(0CBx—1)(x—2)2—9(3x — 1) els ywopevov mpwToPabuiwy TapaydvTwy Ka-
fos Kai TO f (X) = x% —4x — 5.

Moia | &piBunTikn Tipn Tou TrnAikov ¢ (x): {(x) dTav x=0Af x=—3 ;

208) Na&a Tpamifj els ywdpevor 10 @ (x) = (x* —9)2 — (x + 5) (x — 3)2 xabes kal 16
F(x)=Xx(X—6)(x+4) +9x + 36 kal v& eipedfj §) &piBpnTikfy T ToU TNAlkou

1
(X)) : F®) étav x=-3, x=—75,x=0.

58. M.K.A. KAI E.K.I1. AKEPAIQN TTOAYQNYMON.

a) MLK.A. 800 i mepiocotépov molvovipmv. Eis Ty Sialpecv moAvwvi-
pou 81& ToAvwvupou (§ 54, H) eiSopev 811 &va dképaiov mroiucovupoy @ efvan
BianpeTov B1&x ToU dkrepaiou TroAucovpou A, E&v Umrdpymn fva TpiTov dképaiov
mroAvcovupov TT, dote va elvanr @ = A IL (1). To © Aéyeran ki morlanliciov
tob A, TO 8¢ A dwmpitng 1ob ®. Ao Ty (1) cuvdyoper 11 TO ® eiven kai ToA-
AamA&olov ToU TT, w0 & A Sicipétns Tou O.

IMapaderypa. TS (x + 1)2 elvan Sioupetov 81 ToU x + 1.

To x3 — 3 elvan Bropetdv Sik ToU X — .

To x3 4 ? 8ev eivan SronpeTov Sik ToU X — .

IHapatiipnowg. 'Ecqv 1O moAudvupor A elven Sixipetns tou @, ToéTE KAl
k&fe TToAucvupor AA, dtou A elvan oTaBepd Si&gopos Tou undevds, eivan diai-
pETNS Tou @.

Tl.y. ToU x* — ! elvon Sraupérns 1O X% — w2 kaboxs kai 1O 5 (x2 — y?), TO
— 4(x® —y?), TO A (x2 —y?), Stou A oTaBepa # 0.

‘Opiopds. AoBévrov o axepaiov molvovipov @ ki I koheitar koivog
Siapitnc avtdv kabs aképalov mokuvdvopov A, 1o dmolov Swmpsl akpifds kai
70 @ wai 0 E.

TT.x. Tév ToAuwvipwy x2 — 1 kai x2— 1 elvar kowods SiaupéTns TO TOAUGW-
wpov x — 1, kaboos kai 10 A (x — 1), dmou A = oTabepd # 0.

Kakeltar péyioteg koivog odwaipitng 600 ij meplogotipmv ToOALOVIROY TO
nolvdvopov peyictov Babpeb, 1o omolov duapsl akpipdc kabiv ano ta dobévra.

’Edv Tév mmoAuwvipwy A,B,T elvon 10 A 6 MK.A., 8& elvan kad kdPe ToAu-
wvupov AA, &mrou A oTtabepd, péyioTos kowds SiaipéTns cdTéw. TATO ToUs drmei-
pous aUToUs peyloTous kowous SiaipéTas, of OTroiol peTaly Twv Slapépouy kaTd
oTabfepov TrapdryovTa, Ba Bsmpobpev katd cvvlnknv éxeivov, 6 dmolog Exel Todg
arAOVOTEPOVS GUVTEAEGTAS.

Awa va ebpopev tov MLK.A. nolvovipov avolelopévov gig yivopeva mpo-
TOV TEPAYOVIWY, CYNUATICOPEY T YIVOREVOY TMY KOLVEDY pévov tapaydvimv adtdv,
rapPavopévov £kaotov pE tOV pikpoTEpov amd tovg £kBitag Tov. Tuvitehestig
tob MLK.A. givar 6 toxev apiBpog (aodpiotoc).
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TMapadeypata. lov. N& ebpetii 6 MK.A. T@v poveoviucy
18c3p2yx, — 48a?Piy3w, 30aiPlyy?, — 24aPiyie

Efvar : MK.A. = Aap?y &mou A = oTafepd. Auwvduea va dvTikaTooTn-
cowpey Tov A B1& ToU M.K.A. T&v &pifunTik&dv ouvTeEAeoTGY A = 6.

2ov. N& ebpefify 6 M.LK.A. 16y moAvwvipcy.

A=(x—1)2(x+2)2B=5x (x— 1) (x + 2)%, [ =(x® 4 3x4+2)2(x— 1)

T& A xai B Eyouv dvodubii els ywdueva TrpdTey TraporydvTay.

A O T v s X4 3x+2= (x4 2 ) g +2=(x+5 )=

= Gt o+ PE a3 =& +2) (x+ 1), tmoutves
M=(x+2)2 (x+ 1)%(x — 1) xai 161 EYopev 6Tt MK.A. = (x — 1) (x + 2)%

1

4

f) EK.II. 8o ij neposotéipov molvovipmy. Kereltar £hdayiotov xowvdv

nollanhéoilov 300 1 mepiocotépoy molvwvipmv 10 Tolvdvupev tod Ehayictov
Babuob, 16 omolov Srmpeitan axpifdg Su Evog Ekdotov £k @V doBiviwv.

Avé v ebpopev o0 EK.IL 308éviov tolvavipov 1@ érola Exovery avalvdi

gig nwvopeva mpdTev mopaydvrav, oxnpatifopey @ yivopevov 1@V kowwdv kai
i} kowdv napaybviov adtdy, hapavopivov Ekastov pé tov peyakrvtepov ExBitnv

T00.

Mapadeiypata. lov. To EKIT. T&Gv poveoviupwy 6B, — 15aip?y, 45ap®yx,
— 3002By*®w elven T povdovupov 90at PPy 3xw f) yevikawTepor TO AciBy? X ), drou
A =oTafepa # 0,

2ov. No& eipeffi To E.K.TT. Tév moAvwvipwy :

A=(x—12x+2)? B=5x(x—1)"(x+2)% FT=(x+2)2 (x+ 1) x=1).
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Elvar EKIT. =5x (x—1)*(x +2)2(x + 1) 7| yevikcdTEPOY
Ax (x— 13 (x+ 2)2(x + 1)2

AZKHZIEIZXZ

209) Né& elpedij 6 M.K.A. Tév TapacTdoewy :

a) 120Px, 6axy, 3afxy

B) 45a%Bxy?, — 15a?pixz, S5c’pPxiy

¥) Xy — xPgd, xigd 4 xAgl, xhy? QXS\P: i Xeqﬁ

5) of — Ba' o — B, ot — ﬂ‘

e x2—1, x2—3x+2, x2—x

201) N& ebpedfj 10 E.KTL T1év TapacTdoewy :

a) 15a%Bixy, — 12a2Px%w, 36aPfxw?, — Salfxiwiy?

B) 6 (x+y)? 8 (x*—y?), 3(x—y)?

Yy x*—1,x*+1, x*—1, x8—1

§) A=x*—-12x+3), B=x+3x)(x+1)%, T'=x*+6x + 9) (x— 1)?
211) Né& ebpedij 6 M.K.A, kal 76 E.KTI. T&v Trapactagewy :

a) A=35x4(x*—y®) B=—42xy?(x —y)? (x4 y?),

F=Txty(x*—y?) (x+ gy

P) A=x*—4x+4, B=x?4+x—-6 IT=x*—4, A=(x*46x+9) (x—2)?
¥) A=af—pf, B=3cp—3ap, [=(c*—P»)? («—PB)

8) A=5w"—5w, B=(?—1)(0*+ 1)3, = (w*—1) (0 + 1) (w? + 1).



95. PHTA AATEBPIKA KAATXMATA.
a) "Alyeppikov khaopa. To dxpific nnhikov 0o npaypatik@v ambpdv o
xai B, copporiletar pz 16% » Kai Aéyetan Ghyeppikdv khaopa. “YnoriBzton B+ 0.

M.x. 7;. %r :—g- % elvan dAyePpikd kAdopaTa.

T cyePpika kKAGouaTa elvar oxeTikol &pifuol kai ioylouw & adTév SAa
ai i810TnTES TGV EPIBUNTIKDY KAaoUdTwWY.

K&fe mpaypaTikds &pifuos a Tifetar Umod THY popetv % 8nA. kAGoua-
TOS WE TrapovoucoThv 1.

Ké&be kA&opa pt icous Spous,icolron pe 1, Snl.% =1, (a # 0) &véd k&be KA&opa
= T : 1 =8 i e L =
,;_ icoUTal pé 1O ywoduevor a - L BnA. ToU &piBunToU émri Tov dvtioTpogov ToU
TAPOVOUXOTOU.
'Eav mollanlaciacouey i Siapéocopcy todg Gpoug khacpartog pé tov adtov
apBpov ( # 0) mpokdntel khdopo icodbvapov npoc o Sobiy.
p#0
A#0
Mé Thv épapuoynyv Tfis i510TnTos aUTfis drhomotodpey &va kAdouq, v of
8po1 Tou Exouv Kowdv SiaupéTny, kai tpémopev Erephvopa khdcpata gig opdvopa.
Al mpdteis This TpooBéosws, TS dpaipéoecs, ToOU ToAAaTAGCIaCpoU Kal
Tfis Sicupéoes yivovTan &mws kal els T& dp1funTikd KAdouaTa.

‘Ecw

TéTe efvon X — A
p AR

B) Pntov aryeppixov khaopa. Toé nnlikov tfig Srarpéosng 600 molvovipmy

A xai B tifgtor Omo thv poponv % Kai Aéyeror pnrtov dlyePpikdv khdopa
ani®s p1nrov KhaGopa.

To kAdopa % B1x k&be Tipfy TS ueTaPANTHs T TGV ueTAPANTGY TEY A

kal B Acupdver s &pifunTikny Tipuny 16 mmAikov TV pifunTikédy TiuGY TV
A xai B 81 T&s Sewpoupévas Tipds TV peTaPAnTEY, Eaipouutveor TV Sowy
; N \ ¢ s \ . A . u
undevifouv ToV TapovopacTny B. ‘Emouévs 1o kAdoua | @S owapTnols Exel
mediov SpiopoU Eva olvolov eis TO oTrolov B&v mepiéyovtan of Tiped of unSevi-
lovoa TOV TrapovopacThy B. "QoTe & UmoTifetan mévToTe B # 0. TT.x. 76 KAG-

opa @ (x) = ); j_23 8mou x € R, £xe1 meblov SpiopoU 1O olvorov R—{2}, &i16m

mwpéTrel va glven x # 2.

To kAdopa F (x) = @T?;_—_&::-f—l)’ xR, elvan dopiopévoy Sid ke x Bik
1O Omolov elven (x —3) (x+1) #0, dnA. x # 3, x # — 1. "Apx 7 owdpTtn-
o1 F (x) éxer mediov Opiopel 16 olvorov R —{ 3, —1}.
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(x £ 2)F
x? 4+ 5
x*+5 #0 51k xdfe x e R.

To kAh&oua o (x) = #yel medlov Spiopol TO R, BidTi elven

X2 4 Sxy + 2
3x—y+7

To clvohov T@V SiaTeTarypéveoy feuydv (x,y) Tou R X R 81k t& omola eiven
3x—y+7 0.

To khdopa o (X, ¢) = dmou x ER kal e R opileTan sig

. . : ’ s = an s e x
v) ‘Amhonoincic. Kabe khaopa = arhomoweitan, £av ol Opor tov Eyouvv

KOLVOV mapdyovid.
, il R 3x2ypz?
Mopoadeiypara: lov N& amiomondf) 1o @ (X) = T
Aicipoupey kai Tous BUo Spous ToU kAdouaTos Bia ToUu 3x%*z xai Exouev
o(x)= ;%ﬂ Emeidny  Umotifeton & TrapovoucoTns Tou Bofévtos KAGOUATOS
6xtwz # 0, 8d eivan kad 3x2z # 0 kal f) Siadpeais T6Y Epwv Tou @ (x) Bid TOU Kol-

vou Trapdyovtos 3x2z eiven Buvartn.
P

20v N& &mlomondi T& KAdoua ¢ (x) = = :S_T%G
Eivet x2—4=(x+2)(x—2) kal x245x+6=(x+ 2) (x + 3), émo-
- erd)ilec=2)

uéves @ (x) SR To mediov Spiopou eivar 10 R — {—2, — 3},
Fi16m mpémer v even (x +2) (x+3) # 0 dnA. x# —2, x# —3. 'Emeidn U-
Trépyel Kowds Topdywy & X + 2 els Tous Spous Tou @ (x), &TAoTOloUMEY Kad
o Xx—2 - o T : X—2 = < :

Eyopev @ (x) = \\—_ 3 Mapertnpoluey 8T1 TO véov K?\O.’U;J.Cfl 5 Elvan dplouévoy

W i ) —4 i q ; et o
B x =—2, &1om yivetal =% =—4 &id Ty Ty x = —2, Bix va eiven Spcs

B Eyn kad alTo Tediov piopoU TO R—{—2,-3},

J o : et
ooy Tpds TO Bolev RE

gnAadn koi Si&k TO KA&opa )\{;’238& BecopeiTon 6Tl slven X #—2, x #—3.
X T

3) Tporqy cig opdvope. Al va Tpéywpey pnTa KAdoupaTta €l Opavupa,
¢pyadopedar Omes kol elg T& &piBunTIKG, SnAcd) elpiokouey Eva KOWOV TTOAAG-
TA&olov TéY TapovopaoTdy fi T E.KTT. kai ToMamAaoialopsy Tous Spous
k& kA&TuaTos éml TS &uticToxoy TrnAikov TRs Bicipéoews Tou K.IT. fy ToU
EK.IT. 8i& ToU TopovouacTou ToUu Bewpoupévou KAGCUQTOS.

Mapadeiypara : lov. N& tpamolv els dudvupa Ta kAdopaTa :

D=L
2Byt Jay!  6aP

Ts EKIT. Tév mopovopacTdy elvanl 6aPy kol T& dvtioToiya mpos T
khdopora Tnhika Ths Sicuptoews ToU GaPy S kéle TapovopacToU elven 3a
2B, y, tmoutvws T& Spdvupa elvan

St % R0 k.
6apy’  GoPy ' 6aPy
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2ov. N& Tpatrouv els dudvuua TG KAGOUOTA :
3a— 2 a+ 1 a® 4 2
T aEs =0 = Ta—3)p
Oi mapovopasTal elvan @ a+ 3, o — 9 = (e + 3) (a— 3), (a— 3)* émo-
péveos Eyxouv ELKTT. = (a + 3) (a0 — 3)2 kal & dvrioToixa wnAika efvan @ (o —3)2,
a— 3 e 3
TToAAomAaci&lopey Tous Spous Tou A pé 10 (o — 3)%, Tous Spous Tou B
g¢mmi TO a— 3 kal ToUs Spous Tou I émi o + 3.
(Ba—2) («—3)2 (k)i = 8) _(e2+2) (x+3)
@+ 3) (a—3® = 3y =) (ot 3) (@3

elval : A=

AXKHZIEIZ

212) N& eUpebf] 7O olvolov dpiopou TOV KE&TwWO KAXTH&ETWY :
5 7 | 2x*+ 3
2 Fisor e RO S 5 ) st
3x =1 =3
RIS = ey e (O S

213) N& amiomoinfolv Ta KAACHOTA :

12x3 ay? 27cP oy 3x® 4+ 3x
a) T4cy?® £)) 18a'Bely® Wl % — 2%

w? — 81 X —6x + 9 (ap — 1) — (ax + 1)2
D) Sesn =gmaiee)l ivs saaer s iIT Sepies gupaa)

(x2— 42— (x + 2)° x4+ x o= Bl
9} = Tl)xn,x & @ —a—p—pt
214) TpéyaTe s opovvpa T KA&ouaTa :

235N =2 ok Al
C‘)A:x—b—? B -1 1_:x'i—l' ﬂ:\-i—l
3ap 2xy 2ax
P) A=5avis: B=3aperr T = DBpyie
1 1 -3

G e G e

x—xt—4
215) N& &miomoindf t6 kAdopa @ (x) = TG

Toiov efvon T Trediov ToU Spiopol TolToU ;

69. TPAZEIZ EIIl TQN PHTON KAAIMATON.

A) IlpécBecig kai agaipeois. Tpénopev ta khaopata gig Oopdvopa, Kol 1
napaotacig icodbtal pé khaopa Exov @¢ apiuntiyv o &bpowcpa @V apbpntdy
T®v KAUOPGTOV Kol (O TUPOVORUSTIV TOV KOLVOV TUPOVORAGTI|V aLT®Y, Eival
dniadn Eva pniov xidaopa.

IMapadsiypata : lov. Na éktedeobouv ai mrpdters :
5 2 3

=3 " &y a2
’Eme1d) T&v mapovopcoTdv To EKITT = 12a®By?, Eyouev :
A 20y* 24ay - 9« 24cBy? | 20y — 24ay + 9¢ — 24a*By*
= [Batpy? | 12cpy® | 12a2py® | 12a%By® 12a25y? =
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2ov. N& ylvn &va pnTov KAGoua 1) TapdoTaols :

+¥y 1 1 2
A_x7+x+ &5:—"3)5—?_2_+ X*+5x+6  xX(x+3)

Emerds) : x2+x=x(x+1), x2+3x+2=(x+1)(x+2),
¥ +5x+6=(x+2)(x+3), 1 EKIL. T&v TrapovopacTtddv elvan :
X(x+ 1) (x +2) (x + 3) kai Exopev :

Dl 1 1 2
SN TGID GFD T GIDGED  xEED

_GHD D FRE D HXE D -2+ D x+2) _

XEFDE+DE+3)
x*4+3x 42

B g e e S P (e S =
7% XX+ DE+2)(x+3) T x@E+FDEF2)EF3)

v O+l eiue S o 13
XX+ DE+DE LD X3
‘H A elvon dopiopéun els 16 olvodov R —{0,—1,—2, -3 }.
B) ITollarlasiacpds kai Saipeois. Awd va molhanhaci@c®pey pnra KAd-
opato oyxnpatifopev Eve khaopa pé apOpntiyv o yvopevov tdhv apliuntdv tdv
do0éviomv kel mapovopacstiv TO ywvopevov t@V mapovopastdv. To yivépevov

prT@v Khaopdtov slvar lowrdv Eve pntov khaopa.
Ale va dumpéompey prtov khaopa S didov norharnhacialopev 10 npétov

¢mi 1o avtiotpogov 1ol Swaipétov. Kai 10 nmnhikov pntdv khaoparov elvar pntov

Khiopao.
. A
QUTE.—B—XK—m,éauB#O,A#O
SR s A A .
Kal,ﬁ.f—?x—rewB;&O,A#OKmF;&O.
Mapodeiypota : lov. N& ylvoww ai mpdters

12x*y 10y 2ax (:ﬁy)
Sap  x'y® 3Py Xy
\ : — 240x'yaly*p ﬂ — 16a%y?
Té ywdpevoy elvan: [Sapixig? Xyt
(Emeaidn of dpor kAaoudTeov efvan ywopeva,buvapeba va dmioToinowpey,

dutows kol EmelTa v UTTOAOYiowyEy TO YivOUEVOV TV KAQTHATWY).

20v Na yivovv oi mpakerg : [ Y + : ; :] X [:—;tg 1 ;%}
» EEYI R (K“*"J-’)2 (== U SN
Exowr i “powarw < GeoaEw)

_(xt+2¢h-(dxy) _ Bxy (x*+ 9
[CTT) L G ) LI C ) e v 3
. ; o Gl e T
3ov. Na yivouv of pdders : — o B e i ap L
- Spremiie ot B (a+B) (x—P) (o + B + P _
SAeHET B PGEID - G- P @I RIPP G

(&vetdpTnTov -rc.”éu a, B).
4ov. Na yivn &va pnTov KAdopa 1y TTap&oTacts :
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s e Xx=3 x—4 ( x—3_x—4)

sl &R
AL @iDeE 9 _GxhDE=9
Gx+1) 4x+ 1) 4
4x‘+x:lgx—3—3x?—x+12x+74 o x4 1
(Gx +1) (4x+ 1) (Bx + 1) (4x + 1)
Gx+D@Ex+ 1)+ x=—3)(x—-4
Gx+D@x D)
12x’+4\(+3\:+1+\-—3\-—4\+12 Ly 13x2 4 13
BGx+D@x+1) 5 E e
x2+ 1 s 13 (x2 + 1)
Gx+D@Ex+1) ° Cx+1)@x+1)

*EXOMEV : 6 Bionpetéos T xkal

N —

‘O Biaipérns yivetan @ 8 =

&pat A =

To mediov Opiopou 8& efvan R — {—%,—- %}

T el (3\+_!_)_(4_>~+1) il

Bx+ D @Ex+ 1) 13(x* + 1) 13
x2 4+ 1 # 0 8 x&fe x € R.

"Qote | A elvan oTafepd, owEEcrp-m'rog TOU X.

) Eovleta khaopata. Kabe xhaopo tob dmoiov 6 Evag tovkiyiotov Gpog
nepréyel khGopa Aéyetar oovBetov. To pniov khaopa pé Gporg axepaiag mupa-
61a0Elg AEyeton amiodv Khdopa.

“Eve oUvBeTov kAdoupa TpemeTon els &rAouv, v Sicipéowpey Tov Gpifun-
TV Tou 8i& ToU TrapovopacTou Tou. 'Emilong fva ouvBeTov KAGOPO TPETTETOL
gls &TTAOUV E&w TrOAACTTAQCIdOWHEY Kal Tous &Uo 8pous Tou &ri fvx KOOV TroA-
AamrAdoiov kol ouvfBos gl T E.K.TT. Tév TopovopaoTdy, TOUs STroious Be-

Aopev v EEoAeipoopev.

kol EXOMEV : 81671 elven kal

Mopadeiypata : lov. N& yivn amiov 16 K= St

> - =il sl 2
ST % 0 smEl o oD
kol Exel Bwoiaw TrpayuaTikol &piBucl étav x # 0 xad x # — 1, A SpileTan

gls T oUvorov R —{0,—1 }.

‘O &pifunTr)s yivetan : A =

‘0 TapovouacThs yiveten @ TT = _+ : 1:—} = \\z\\;’;; = - -(-K—l+ iy
koi SpileTan gis TO aUTd pé TOV dpidunTihy Tou K olvodov.
"Exouev Aorrov K = A = \2(::_: 11) - \(xl+’l) (e \-_-(l\?_:m(l‘.)'“_l) — 2x%—
el
20v. N& yivn &mholy 1o civbetor K= - +— ‘*1“’

G T G
TMoAAamAaoiélopey kai Tous &Uo Spous Tou K éml To ywopevov
(x 4+ )2 (x —y)? ‘Ymotiferan x # y kal x # —y.
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X+vy
=i x+w)e -y
“Exouev K= [)‘1 X +l"”] i
[m i —a] (x + 9)? (x—y)?
_EErEo WL E-YPE Y G =) G W) (e W]
EowrF x+ ) X—w)? F(x + ¢
=@ +y) x—y)=x2—y>2

2
I_T_ x—3
1 = 5hx
= n

3ov. N& yivny &mAclv 10 clvletov K =

=
+—

1
(2+—) (3+ﬁ)
‘O &piBunTns, UMO TNV TpoUTélecv &1 elvan x # 0, x # — %s
X
. £ X X=3 . X=2 X =5 o e 1
yiveton : A = loos 0T Bl el Eqv kad x =
x
e A E=DEED-G-3x+ D x4 1
: @x+ DBx+1) = e )

‘O TropovopaeTrs, WE TAS aUTds s kal eis TOV &piBunThv Umobicels Sik
TOV X, YlveTon :

Mol E=DE=3 _Ox+DCGx+D+E-DG-3 _ Tx2 47
Ox+DOGx+1) Zx+DEx +D e G
7(x2 + 1)

= O CE D)
‘Emropévws elvan K= A : TT =

_ @+ @+ @+ 1
= (2 Do D)

xeR {0, 3+ -5}

x? 4 1 7(x* + 1)
(2x + 1)(3x + 1) (2x =)

cxstocp-rn-rou TOoU X, S1& k&Be

3 2
AZKHZIEIZ

216) Né& éxtedecfouv of mpaters :

1 i 1 1 w 1 2 3
G)T+@-+;vam ﬁ) +5[3y Gay ) x+1+x—l_x1—1

X,y 1 T e op
S)x—q}Jrlp—x E)x+1 x+2+x—3 UT)G—B+|32——022
217) N& yivow é&va pntdv kAdoua ai TapaoTdoels :

2x—1 , x4+3 9x-—1 1 1 6
&) =C=virseaess D B eralin—0 5

x—1 x—3 X—a x—p Sl =P

e e BT x—a  G-GD
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218) ‘Opoiws al TapacTaces :
3 — 5x? 2a 3p
P T+33F ~ a—p
2%y 1 1 it 2
ielig =2 D, o:+[3—2& B 3akb a1
219) N& eUpebfi, & we R, 10 medlov Splopou T
w—3 s w—2 e =k
A= it —30+?) | o*—dwt3 4@ 50+06)
v& TeBF A A UTO THY popehv Evds pnToU KA&ouaTos kal v ebpedfi 1) &mBunTikd TiUh TOU Eta-
youévou, &Tav eivan w = 1§ w=—2.

a) 2x —1 4

220) N& yivy Eva pnTdv KAGopa fi TEP&OTAOIS

a+ 2p S a+ 3p wm, OO
a? + 4o + 3p° 4 (a® + 3ap + 2p3%) 4 (o + 2p) («+3B)
221) *Eqv y e R v& eUpebf) 10 Trediov dpiopol Tfs TapaoT&oews

A =

A It o TS 2 vk A A DTS o
= U+ 7 T Ty ey gy T R TeBf) 7 Omwd ThHY
popeiy pnTol kKAGouaTos kal v& edpedij | Tiun ToUToU Bk y = -2,

222) N& &mAomrondfi k&be pla &md TGS TUPATTATENS :
= G G SO, @& bt (L
i (x2 + x —12)2, ’ 5N PG )
kal v& TTpocBlopiodi 1o &Bpoicua A | B.

223) N& yivouv ai mpdtes :

Txy  3ow 3xy. 40p®  10ay
ol w? B (- 20(52) = mz) " BxE
3x 2 250 3x—2 = el 6x%w Pixow], 2x%w
2 S I T 2). a+p aE—p? ® [ﬁﬁ _q?] 5By
kP L w= P 1 1
= e s S

224) N& yivouv ol mp&iels :
x? —2x + 1 5 x4+ 3x 42 ) x2—1 o a—17 I3 _rxﬁl]
o()[xz—g—Zx—kl x2—3x+27]'x2-453) [a—l—TJr a ]’[u+1 o
42 4x2 23 2y 4}:‘4;]
— P — gl | IE e (D s [ SE s
ot bl ol e el
14+x 1-—x 2x:2 2 5 1 o 4 x? 2
Y| e ([ i : S
)[l—x l+x]'1—xe)[c3;x2+a+x agx]'[ ax? +x]
R R
a? — 4af — 21Pp° ad — p3 a—T7p
225) N& yivn &va pnTov xAdopa f| TapdoTaoTs :

G)A=x4+x3up3+\y‘_ x* 4 3xy + 292 1
X3+ ¢®  xE—3xy—10y* ° x—by
2ap 2B o T e i

SRl Y a+ B «
@ B —2«x B o — 2B px B

3 3 3
b

y) [ = B o Joai p 1= i
Btshy: a+y c+ P

111

Ynoiomoi}Bnke ané 1o venirouto ExkmaideuTikrig MoMTikrg



o P
3 3 AT 3 3
5 A— o 4+ p 4 B a =B
i R i
B ap 1=
]+a—& a+p
226) Na éxtehesBouv af 1rpczEE|s

: 1 5 1
e ca~y<a—a) R cva Y cvammy

« e e A Y
e ben 9o " e—au
) L Befy Elt Wi Yk el Ty o P
<a—ﬂ)(a—y) RN ma—a) KEDIED)
op
5)

(u—ﬁ)’(q‘—?)‘* Pt o

227) *Eéw elvan L %4_ L =0 Belterre &or domoeon -
e 4

I u(ﬁgv") By —a® Y= BN
D) (@+P+y)=aitpt iyl p) s S T

228) Acltare 811 ol TapaoTdoe
K:x5+2x‘+4x3+2x’+4x +8 A=&—2x‘+4x3—2x2+4xﬁ8
X2+ 2x + 4 z x? —2x + 4
elven wévToTe dpiopévar eis T R, 611 icobuvapoly ui drepaias TapacTéoes kalmwpoodiopi-
OOTE KOTOTW TNV TapdoTacy K2 + A% kal tAv K- A.

229) Edv elven o = T% p= T mpooSiopicaTe ThHY Tipdy Tis T = ;tii
280). FEdvi Sues D s et freriin SR A 2 N
YIS B 4x-w)
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KEPAAAION VI

EZIZQIEIZ KAI ANIZQIEIZ TOY IIPQTOY BAGMOY

61. H ENNOIA THE EZIZQIEQE. H EEIZQIIZ TOY INPQTOY BAGMOY.

A) "As AdPwiusy TS GUVRPTNOEIS - TOAUGWING TOU TPOTOV BoBuou :
(D VxeR :x=>3x—7T=0¢(), (2 VxeR:x—>x+5=0c()

Al (1) xai (2) Exouv kowdv Tediov opiopol, 6 R. TMaporrnpoupey &T1 elvan :
p(6)=3:6—-T=1lxaoc(6)=6+5= 11, 8nAadt) 10 dpyétumov 6ER Exa
Kai pé THv cuvaptnov @ kai pi TNV GUVAPTNOLY © tRv abtiyv sikova, tov 11 €R.

Emtaist) elvan ¢ (6) = o (6) Aéyousv &Tid igdtng Ix —7 = X + 5 drnbedar
sa x = 6.

Eic T& &mdpeva pabfjuaTa 88 18couev OT1 | igdtng 3x —7=x +5 dakn-
fcoer povov dd x = 6. Ak x&fe x # 6 elvan 3x — 7 # x + 5.

B) Oecopolpey TaS CUVAPTNOELS - TTOAUWVUNA
(1) VxeR:x—>x+4=9(x), (2) VxeR X >x+5=0 %)

EUkdAcws évtidauPavoueda 611 7 lootTns x +4=x+5 S¢v &Anbeler Bia
xoupiov TipRy ToU x € R. T odvokov tidv tipdv g X ER da tag oroiag givan
9, (x) =0, (x) givar 0 &.

[N ’Edv A&Poopev T&S CUVAPTTOEIS - TIOAVGYUNA
(1) VxeR :x—>2x+3) =9, (x), (2) VxeR: X = 2% + 6 = o,(x)
dvTiAauPavépeda duéows &1 i TPOTaTIs ¢ @y (X) = 0, (X) &AnBeder Bi& x&be
x € R, dn). 10 cOvolovtdvx € R, di1d 10 dnola dinbeder Micome2(x + 3) = 2x+ 6
sival o idiov tob R.

A) Tevikde. Edw x — ¢ (x) kai x — o (%) elvan 800 TUYOUCQl TUVapPTTOEIS

ut xowdv Tediov &piopoU fva UmoouUvorov M ToU R 4 TPOTATIS

p(x)=0 (XM () xaheitan EEicwarg pi dyveatov ToV X.

‘H TrapdoTacis ¢ (x) elvan TO @’ pélog, ) BE o(x) T B péhog tiig Eo-
cs®g (g).

“Qore i lootnTess 3x—7=x+5, x+4=x+45, 2(x+3)=2x+6
elvan &tiocdoers pé SoyvewoTov TOV X.
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Edw T ¢ (x) xai o (x) elvan moAudvuua TpdTou Babuol, &mes els T
dvwTépe etiocdoels, 1) Elicwois () AéyeTon mpotoPadulos. K&be e M pé iy
B16mnTa : 9 (o) = o (o) Aéyetan pila # kai Adoig Tiig £E1odoemg (g).

Obrw 1) ff x =6 elvau pllar (ked 1y pdvn) Tfis thiocdoess 3x — 7 =x 4+ 5

2) 1y étiowois x +4 =x + 5 oUBeuiav pilav Exel.

3) Kéfe x eR elvan pila Tiis Eiomoews 2 (x + 3) =2x + 6

K&be étiowors, 8mws i 0 () =0 (x) pe x eR, dvopdleTan :

) adbvatog £av kel povov £av 16 cOvorov t@V pildv tng eival o @. Tly.
N x+4=x+5 el &SWvartos Eiowais :

B) déprotog site tavtétng, 2av kai pévov £av 0 6OVolov THV piov tng
givar 70 R.

My. 7 2(x+3)=2x + 6 elven TowTdTNs.

Kabe étiowaos, mws 1 (g), Tfs omoias T& pEAT) elven dképonat TTOAUGIUUC,
AeyeTan dkepaia, Ev6d, v T& péAn Tns elven prT KAGGHATX (Tfis aThs ueTaPAN-
Tfs) Abyetan pneil. *H peTaPAnTh x Myetcn dyvestog THs Efiodoecas (e).

'H £bpeoig 00 suvorov tdv piidv tiig t8iomocmg (g) Grotelsl v énilvciy
avtiig.

Katd T& dvwtépw of tiomoes 3x — 7 = x +5, x2—3x=x+4+1 elvan
dicépatian pé &yveaTor TOV X, Evéd 1) ::Z: z;; elvan pnTn pE &yvewoTov TOV .

‘Ohar i étioddoeis THs wopefis, ¢ (x) = o (x), dmou ¢ xal o elven cuvap-
Thoels wds ueTaPAnThs, Aéyovtal iiichoeig pd Eva dyvemotov.,

E) 'Edv ¢ (x, y) ki o (x, @) elvon SUo ouvapThoss Tév SUo BeTOPANTEY

X kad y, fiodms i | @ (x, y) = U(X, ;J)_ (BE) Aéyeton éticwors pt Svo &yvds-

oTOUS.

My o éowoes 2x +3y=x24+ w—1, x+ v =5, elvon &ehosig
pé 800 ayvdotoug

Kae LeGyos (8, m) ué Ty Bwdmta: ¢ (¢, n) =0o (&, n) dvopdleTon pia
Mo tijg Eismozng (E).

Tl Mia Abois Tiis &liowoews x + @ = 5 elven 16 [elryos (1,4). Mia &AAn
Mot abris efvan 10 Lelyos (— 2, 7).

"Avordyws Opilopev EElomoels g 3,4 KA. &yvioaTous.

Ty x4+ ¢+ w =8 (Tpeis &yvwoTor); 2x — y = w? — ¢ + 5 (Técoapes).

HMapatipnois. "Otav Aéywuey, 611 Ay éliowors 3x — 7 =x 4+ 5 ainfeier
o x = 6, éwooUpey 611, &Tav TeBR eis adThy Smrou x & 6, TIPOKUTTTEL pia GAndng
appnuiki icotng, nA. 3-6-7=64+5 7 11=I11.

ET) ‘Ioodivapor éiomeoerg. Avo EEiedosic Aéyovian icodivapor, Gtav, kai
pévov Grav, Exovv tig adrdg Abdeeig. (BnA. xd&Be pifa Tfis mpwTns elvan kai pila
Tiis Seutépas kai kabe pila Tiis Sevtépas elvan kal THg TPWTTS.

a) Kdébe étiowors SUvatal v avTikaTaoTaldf] ué uiov icoSUvaudy Tns.

B) Avo Eioosis igodUvapol Tpos TpiTny, elvan kad peTafy Toov icoBUvaporl.

1In “Iswbtne. "Eav ¢(x), o(x), m(x), civar nolvdvope, tote ai eiooElg
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p(x) = o(x) | kai rcp(x) + (%) = o(x) + m(x) J givar icodovapol.

“Eorew x = a ula plla Tis mpdTns. & Excopey @ ¢ () =0 () =
= @ (o) + () = o () + ™ (), BnA. TO a elvan pila kai THs SeuTépars.

"EgTw x = P uic pile Tfis Seutépas éliodoecs. "Exopey & 9 B) +m @)=
=P +TB) =) =c(P) dnA. 0P elvan pila kad THs TPWTNS.

“Qoe : "Eav npocBicopev (ij xoi dguipicopey) 10 adtd moludvopoy TI(x)
kai gig ta 0o pikn mds £re@oeng @ (X) = o (x) happavopsy piay iEicwory ico-
dvvapov mPoOg GLTNV.

Hapadsiypa: ‘H w2 — 4y = 3y — 10 kol g2 — 4y + (By + 10) = 3y —
— 10 + (— 3y + 10) elven igoBlvapol Etiodooers. *H BeuTtpa yiveton @ w2 — 4y —
— 3y + 10 = 0. Taparnpouuer &T1 of dpor 3y kai — 10 &md TO P péhos TS
TPGTNS pete@Epbnoay eis TO o, @hhe pé 1o avrifetov mpdompov. TTpooawdds Exo-
pev Y lcobuvapiov @ i — 4y = 3w — 10 <= @ =Ty + 0=

I'evik@s 1 iEicwoig ¢ (x) = 6 (%) + p (x) sivar icodbvapog mpog TiHV £&i-
cacy @ (x) — p (x) = o (x) (Brati ;)

“QoTte Suvdpeda els kdbe Eliowoy V& PETOPEPWUEY 4o TO fva péhos els TO
&Aho doousdnTroTe Spous, GAAA pt To &uTifeTov kaBevds TTpooTpOY.

Thy. elvan x3 _2x2 + 7T=3x—-5<=x%+47 —=2x%+3x —5< x4 5—
— 3x —=2x*>— 7 KA.

20 ‘IS6tnc. "Eav kai ta 800 péin mag &odoens ¢ (x) = ¢ (x) morhumhu-
clacopsy émi OV 0dToV mpaypatikoy apibpov p o 0, tote 1 n:pbxi;rrtouso. EEi-
cuolg - @(x) = p- o (x) givar ioodovapog tpdg Ty mpdTny. To avtd ioyber Eav

Srapiompey d1a ol abTod apOpod: dnk. Exopev: | ¢ (x) = o(x) <= p-¢(x) =p - o(x)
kai | ¢ (x) = o (x) <= % cp(x) = % o (x)

Edw x = « elvon pix pila Tfis @ (x) = o (x), amo T&S icoduvauiag
(1) o) = o(@) < w- @ = p o) kai Q) ¢ () =0(0) =

<> % P () = % o (o) ylvetar @avepdy &t 7 dvwTépw TpdTacls foyUel.
My Evau3x —7=x+45< —5(3x~7)=—-5(x+5)4ﬁ>—15x--{—35=
=—5x—25.
"EoTw 7 éticcois zé—z __3%(_ +5 = XTE —x (o). ’Edv moAAamAooia-

couey Kol T& dUo uéAn Tis (o) ¢l v KTT. 16w TrapovoucoTéy Tév Spwy TGV
peAGY Tns, Ax. me To EKITL altédy 10, ebpiokopev Thy loodlvauoy tticwoly
10 (24;‘o = % + 5) =10 (l;— — x), BnA. THY éxouoaw dxepaious GUVTEAECTAS
4x? — 15x + 50 =5x2—10x (P).

‘QoTe pé THy Porbeiaw Tiis iB10TNTOS CUTHS Suvapefa va EEaheiyopey Tolg
apfunTikods TAPOVORACTAS HLdG EELCOTEMS.

Mapatipnots. "Edv kad & BUo pédn Tfis Eiowoews ¢ (x) =0 (x) oAl
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owpev i TapdoTaow mepiéyoucaw TOV &yvwoTor X, AX. THY T (x), TéTE T
mpokuTTToVTar ficwols ¢ (X) - (x) =0 (X)W (X) 0& Exn (ékTds TEV PV
Tfis TpcdTNs) o5 pifas ked TS TGS TOU x, af dmolx EvBeyoptvws undevifouv
THY TopdoTacy T (), Xwpls va elvcn kat® dudyxny kal AUoels T ¢ (x) = o(x).
Al Blo Aoirrov ¢licchoers Bev elvar & yével ioobivapor. TT.x. i gtlowois 2x =7
xal 1 & aiTfis mpoximTousa 2x (x — 5) = 7(x — 5) 8év elven looBuvapor ko-
Bdaov ) Seutépax Exer o5 pilaw THY x = 5, THY STolow Spcs Biv ExEl T) GpYXIKT.
"Edw Bicupéowpey kai T BUo wéAn wds iocoews ¢ (x) = o (x) Bix Tiis Topa-

900 e et elval kot &ud-
™(X) (x)

otdoews T (X), 7 mpokUmTovca Eficwots

yKnv icoBlvapos Tpds THY TNV

T.x. 0 &lowais (x — 3) (x 4+ 5) = (7x — 1) (x — 3) &xear s pilas Tds x = 3
kal x = 1. Alcipolpey kad T Yo péAn Tns Bid ToU Siwvpou X — 3 kal TTpoKU-
el f) éiowols x + 5 = 7x — 1, 7| &mola Stv Exel ws pifav THv X = 3, émopéveds
Bév elven icoBUvauos mpds THY &pYIKTV.

Z) Telxn) popon kai Pabpog dxepaias ZEwchosms. "Edv els picw dkepaicw
gtiowow pi fva &yvwoTov EkTehéwuey Tas Tpdiels gis T SUo péAn Trns, ELoei-
Yeaper Tous dpifiunTikols TapovouaoTds (¢dv YTrdpyouv) kai UETOPEPLOPEY TOUS
dpous ToU SeuTépou uthous sis TO TTPETOY (u¢ 10 duTifeTov PePaicws Tpdonpov)
EkTehoUvTes T dvarywyds TG duoiov Spwv kaTahryouey els piaw &iowow ico-
Slvapov Tiis &pyixfs kai THis pop@fis :

M) =0
dmou 16 TT (x) elvon fver drépenov TroAVdIULOY ToU X.
‘0 Babpog toil mokvwvipov IT (x) Aéystan BaOpog tijg dobeiong EErcdrosmc.

Ty A &owos 2x (x4 3) —5x = (x + 1)2— 2x + 12 < 2x% 4
+ox—5x—x L9 L | —92x 4 12< 2x* 4 6x —5x —x2—2x — 1 4 2x%—
—12=0=x4+x—13= 0, f &mola elvan BeuTépou BabuouU éticwars.

3@x-1) X x: =]

"Emricns —5——~—7+1=xgh5— <=
3(@x—1 =
10[._?}2—%+1]=10(x— 5) = 6(@x—1)—5x + 10=10x —

—2(x—1)<>12x—6—5x+ 10 = 10x— 2% + 2 <> 12x — 6 — 5x 4 10 —
—10x42x-2=0<>—x4+2=0, f| bmolx elvar TpwToU PabuoU iowais.

Znuefoots. Me Tov T81ov Tpdov Epyacias xad ké&Be drepaia ttiowots pé TepioooTépous
&yvdoaTous 8& Aaupévy THy uopeiy A = 0, oy, 16 A 8& elvar va dxépaiov TroAurupoy g
Tpos Tous &yvwaoTous, avnyuévoy kol upé dxepaiovs &répn &piBunTikoUs ouvTeAeoTds. ‘O Ba-
Bnds Tou A chs Tpds Tous dyvwoTous elvar kal Pabuods Tiis Sobeions iioaoews dos TPoOs aUToUSS

M. f) 3x — 2y + 7 = 0 elven TrpcdTOU Pabuol ds Tpods x kad y, V6 A
2x2y —3x + 592 — 7 =0 elvan SeuTépou PabBuol dos Trpds x, SeuTépou s Trpos
Y kol TpiTOu b Trpds X Kad .

H) "Avnypévn poppi tiic #icdoeng tob npirrov Babpob. Aveis kai dieped-
vnolg.

) Kafe 8icwais 1 onoia tehkdg hapfaver v popotv ax + B = 0 frwov x
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slvar 6 dyvootog xai ol a, B otabepai ij nopactaceig avsEapnrol tob X, héyetan
npwtofaduiog iLicwolg pi Eva dyvocrtov.

Edv oi a xai P elvan &piBpoi, otreos eis Thy 3x — 1 =0, 1 &tiowois AéysTan
aprOpnniki. "Eqv elvon yevikol dpifpoi, Smas &g Thv 2Ax + p =0, AéyeTan Ey-
YpappaTos.

II. *Erilvolg apBunuxdv npotofebuiov ificdocov.

Mapadsiypata lov. N& Aubfi f étlocwois (x + 3E=x(x—73).
*ExTeAoUpey Tés Tpdels kal €ls T& SUo péAn, Kol EYOMEV :

x2 4 6x + 9 =x2—5x
MeTagépouey els TO o« péhos +& povervuua TolU x, els TO B’ Tous oTaBepols (Tous
dvekapThTous ToU x) Kai eupiokopey ThHy icoblvauov Eiowow TTpoS TNV GPYIKTV:
2+ 6x —x2 4 5x = —9.
*ExTeAoUuey T&S dvarywyds Tév ducicv dpuwv kai Aaupdvopey Thy éiowow
llx = —9
AlcipoUpey kai T& dUo péAn Six ToU ouvTeAeoToU ToU &yvaoTou 11, &n-

\ . bty ey ; Sl 0 ) gL
AaBT ToAAaTAaci&lopey kol T& BUo pEAn Tiis thiowoews 11x = —9 &l Tov—y
dvtioTpogov ToU 11) xai éxopev x = —1—91—. ‘H redevTaia tliowors elver ioodu-

. e ‘ s s o ; 9 = Lo
vapos TTpos THV &PXIKAY Kai Exel THY  povadikny pifay x=—17 - Apa kai 7

Sobeica #xel picw kol povny Avow els T6 clvohov TGV POy HarTIKGY ApiBucdy.
20v. Eis T& oUvolov T&V QUOIKGY v Al 7 tlicwois :
2x— T X
—7—'"7 + —3' =x—1
To E.K.TT. Té&v TrapovopaoTédy elvar 21. O Exoope :

-1 2x — 1
=— 1+ 3 —x—Te=2(E+3)=20G-N=3@&-D+Tx=

=21 (x—T7) <> 6x—3+7Tx=2Ix— 147 < 6x + Tx —21x =3 — 147 =
> —8x = — 144 <= 8x = 144 <= x = 18.
*Ere1d) ) evpebeioa pila elval puotkds dpiBpods, 7 Bobeica Eticwals elven
Suvarh els TO ouvohov N. Aéyouev dxdun ST Ay pila x = 18 elven mapodekt.
3ov. Eis 6 oUvoAov R v& Aubf 1) étiowos :
Bx—DE+5)-Tx=30E+2>+52—x)
*ExTeAoUpey Tds Tpdlers kal eis T& 8Go WEAN :
3x2 _x 4 15%x —5—7x = 3x? + 12x + 12 4 10 —5x.
Xeopilopey yvwoTous &rrd &yvddoTous, Bnhabdi ueTapépoey el TO o’ HEAOS
ToUs Spous ToU X kai gls TO B’ ToUs yvwoTous &pilfuous kal EXouey :
3x2—x + 15x —7x —3x?— 12x 4+ 5x =54 12 + 10.
*ExTeAoUpey Tds Svarywyds kol eUpioxouev :
Ox — 20
‘OTroiad1ToTe Tiyf ToU X, STaw oA amAcoiachi éml pndéy, yivetal un-
5tv, BnAadh TO o péhos Tiis eUpeleions Eiocoews elvar Sidpopov &md 5 P,
‘H Sobeiox &iowois elvar addvatoc.
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dov. N& AuBfy 1 &tlowons : x_—;;l__%+x = 5x6— 1 4+ 1
ﬂo?\?\om?\c:mc'rgouev kal T& SUo peAn Tfis Sobeions émi 6 :

6- (\ +31 — L;—l—i— X ) £ 6(33—61 + 1 ) kal eUpiokopey :
2(x+1)—3x=—1) L 6x=5x— 196 woi & aUTiis Thv
2x+2—-3x+346x=5x—1-+6 Xoopilopey yvwoTous &md dyvioTtous :
2X—3x +6x—5x=—9_3_ 146 : EKTEAOULEY TGS Quarywyds kol Eyxopev
Ty 0x—=0

A& k&Be Tipt TOU x TO o uedos eiven 0 BnAadh icoUtoan TO o péhos pé
TO B Kdébe &p1fuds eivon Aorov Adois Tfis éliodoews. “H iEicwolg siva aopr-
6105 1} tavtdTNg

I "Eriiverg tiig yevikiig npotofabuiov &Siomosmg.
H yevixn Etlowois ToU « Babuol eiSopey QTP &TI Eyel THY HopeTV
ax + B =0.
’EE aOTiis Exopevy T lcodlvapor ax =— — B kal Siaxpivopsy Tas EEfis Suva-
TES TEPITITETEIS :

S i ; kgt g ) gcaisrm gl
lov) "Eav eivan @ + 0, TéTe ToMaTAaciGlopey kol T& SUo péAn &l =

kol eUpiokoper x =—%_ ‘H —% givar 1 povadiki pila (*) tiig Sobeiong
iodhocog ax + p=0.
Zov) "Edv sivmt @ = 0 wai § = 0, /| éiocois yivetanr 0 - x = — B. ’Emaidn

TO o péhos Sid kébe x efvan 0 xad T B’ elvan Sikgpopov ToU undevds, ) tficwois
aUTn, froudveos kai 1 Selsica ax + B =0 civar addvatog, 82v Exerl Lo,
3ov) “Eav sivar @ = 0, ko B=20, 7 &icwors yivetan Ox =0 kol k&Be
Spuds x R slven AMois odris, 8nA. 1) dicwoic ax + B = 0 sivar TavtoTne.
Té Soa ebpoper &mi T AUoecos Ths ax + B =0, TomwobeTtoUpey gls ToOV
droAcufior Trivaxa :

(*) "A2n Ao Biv brdgyer. Medypas dv HxFoye pio & Wiowe, FoTw H X =y # — E,

Téte O Toyuvov :

%l imopdveg B slyopey :

8
Apa — ==
3
Yo oy 5 i B e 2 \ e & '
1::0030:(;15\; Opwe o7t — — F vy xai 88v elvoe Suvasdy ve elver — = = v =al (cuy-
o o
rpdvog) — = =v. "Apx sluclx Omoypewuévor vi ouumEcaveusy 6Tt xaxds Yme Oéoopey G
o
o o D 3
UTagy el nal &AM Aol wARY TR X = — =,
o
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e ————

Feviky Efiowots ToU mpwTou Pafuou
ax +pB=0
a0 Movadikn Avgls 1) X = — —g
o — 0= &BUvaTos Eticwalg
=0 p—0 &oépioTos Eticwols (TauToTns)

*E@appoyf : A& molas Tipas 10U A f &lowols AMAx—2)=x—2 elvat
Suvaerr), aBUvaTos T GOPIoTOS.

To ypduua A eivan &g T mrepimTwow aUTHY pic peraPAnT &uelapTnTOS
&rd Tov &yvwoTov X. Alx k&Be TiuMY ToU A TrpoxUTrTEr Kai pla véa Etlowals &1o
1

Thv Sofeloav. 'Edv .Y elvon A =7 Eyouev Ty 7 (Tx —2) =x —2, tw A= 5
gy ouey TNV % (%‘ — 2) — x — 2 kok Kd&be plav &wd alTds, AUopey oS gpa-
Bouey i Tas ELiooEls BE &p1Oun TIKOUS CUVTEAEOTAS. THy peTePAnTHY A KoAoU-~
uev Kol mapapetpoy THs EEIOWOEWS.

O& AUowuer THy Bobeloaw ticwao kal B& 2POPUOCWPEY T CUUTEPATHATA
TOU 'n'po‘qyouu_évou TTVOKOS.

“Exousv : AX —2A =X —2 <= e e (O A LD

‘O ouvTeAeoTis ToU X elven A2 — 1 H A+ 1) (A — ). AcuBéver olros THY
Tipfp 0, dtav A=—1 7 T 1l

A v elven 1] $Eiocois SuvarTt) TrpETTEL v efon AZ—1 £ 0, dnhadnh A # —1
xad A # 1. “H ttiowois ToTe Exer plav AUcw, THY :

S _2(?\41)7‘:}\____?2(?\114)_@‘__72
R ) TTea+rDh-D ==
E&v elvan A = — 1, TéTe 7 Elicwols yivetan Ox = — 4 Eoptvoos elvan &BU-

VaTOS.
*Edw efvan A = 1, 1o7e 1) &lowaois ylveton O0x = 0, &moutves elva TAUTOTNS.
‘H 8An &pycoia Six Thy EéTaow Xy TGV BUYETEY TIEPITITGOECY dvo-
paleTan kai digpedvmolg Tiig tEwodoEwc.

62. ESIEQEZEIZ ANATOMENAI EIZ MMPQTOBAGMIOYE.

*EEwcmoeig tiig popeiic A-B = 0. Kabe iEicworg Tiic popoiis A-B=0(1)
srov ta A, B sivar cuvapticsig tiig petaPhnriis X pé 1o adto mediov dHpopol, siva
icodovapog mpdg TO chvohov T@V iEwhosov: A =0, B=0. 2

AdT1, S1& v& elvan TO ywopevoy A B ioov pt 0, wpémer xal &pkel gvos
TouAdyioTov &TTo ToUs TrapdryovTds Tou V& elven undév. ‘Emrouévcs ai pifan Tfis
ghiocoews (1) elvan ai pilon T&Y gEiodootcy (2) kol QUTIoTPOPWS.

‘E&v pia &Eowots @ (x) = 0 elvon PaBuol peyoduTepou ToU TrpcdToU, £lvan
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BuvaTov va EmAul, ddv gmiTUywer &vdAuow ToU TroAuwvipou O (x) el ywo-
Hevoy paToPaduiwy Tapeydvtaon.

Mapadeiypate : lov. N& AVBT 7 &locwois (x —3) - (2x + 5) = 0.

‘H gticwois alm elvan looBUvapos Tpds TO oUvodov TEV EEiohoemy :

o = 5
x=3=0, 2x4+5=0, tév émoicv af pifen elvan x =3, x = — 5
a . = 2 . ' N 5 i sz
Qoe 1) Sobelon EXel ws pifas Tas x =3, x = — 5 Kal pdvov aUrds.

2ov. N& AuBH # Eticwors 5x2 — 7x = 0.

"Exopev : x—Tx=0<>x(5x—7)=0<>{x=0, 5s—7=0 1=
{X = O, X = %—}

H &iowois cird elvan ToU SeuTépou Pobuol pn TAfENS (EAAirols pop-
9fis). Nelmer & otabepods Spos.

3ov. N& AvBfj ) &ticwors 9x2— 16 — 0.

‘H &ticwois abtn) elven ToU deuTépou BabBuol EAAITToUs HopoTis, 8161 Biv
Exer mpwToPdBuioy Spov Tpémoper 1o o péAos Tns els Yivouevoy TraparyduTey,
ws Siagopdw Suo TeTpaycovay. *Exopey : (3x - 4) (3x — 4) =0 kal ol elvan
looBlvapos Tpds TS auvohoy {3x+4=0, 3x—4=0}

o 5 L 4 . 4
QoTe el T AVoely x = — 7 Kal X =

dov. N& AuBfj 1) eiowors 2x2 4+ 5 =0
Kod ) éEigwois adrd efvar Tod Beutépou BaBuoU EAMITrys. EUpickouey Thy
icodlvapov x2 = — ;, f dmoia elvar &Buvaros eis T oUvoAov TE TPy Ha-

TIKGW &p1Buddv, kafdoor TO TETPSry wvov TporypaTikoU &pifuol oUSéroTe elvon
dpunTikds &pifuds,
Sov. N& Aubfj # 2tiocots x2— 6x + 8 — 0
Tpdkerten Tepi TATIpous EEiodioEws ToU SeuTépou PoBuol. *Avadouey e
Ywopevor 16 o ugAos Tns. "Exouev :
x3—6x+8=(x-ﬁ3)2—9+8=(x—3)3— l=x—-34+1)(x-3-D=
=(X-2)(x—4) doTe X2 —6x + 8 =0 <« E—-2)(x—4) =0
<= {x-2=0, ¥—4=0}< {z=2, x=4}

63. PHTAI AATEBPIKAI EZIZQZEIL.

A) Kéde pnry etiocoars, SnAabdn Kkabe &iowois Tis Strolag TOUA&YIOTOV T
& pédos elvar pnh KAQOUOTIK TrapdoTacts, AauBdver TeAIKGS TNV HOPPTV
@ o . 5 5 LTI g 4
7 =0(1), émou T& © xai T elven dxEpona TTOAUVUNG i picw 7 TeplOTOTEPOS
HETaPANTSs. TO Khdopa % UtroTifeTen  dvdrywyov, nAcdn pn Emideyxduevov
amAomoino,

PiCea Tfis (1) elven 8Acn of Tipai Tol &yvédoToy, ai dtolar pndevifouv Tov
dpiBuntiy, AN’ &x1 Kkai TV TapovopaoThy. ‘Emoutvess S Tas Aloeis THs @)
B& Eyoopey ® =0 ked T # 0.
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B) ’Edv xai T& SUo péAn wmds pnTiis tliocoens ToAAaTAacIdowyey Tl
fva kowdy TToMaTAGTIoY TGV TrapovopaaTéy (UmoTiBéuevoy Bidpopoy TOU bn-
Sevds), yiveTan #EdAenyis TEV TxpovopacTdy kol M pTh Eiowols ueTAoXMUX-
TileTan els piav icoBUvaudv Tns drepaiav Eticwa, ThHY omrolow kad AUopey Kormd
T& YVWOTA.

Tapadsiypata : lov. N& AuBH 7 ficeois: Z—:—?=2—J‘r‘; (1

To E.K.TT. 18y TropovopaoTtédy elvar (w — 1) (w + 2). Ak v& efvan ToUTo
Si&popov ToU pnBevds mpémel vaelvon w # 1, w # —2 (2). TToAhamrAao1&lopey
xai T& SUo péAn Ths (1) &mi o E.KTI. kai ebpiokouev :
(0+2)(w—5)=(w0—4) (w—1), & oUTis 52
4 2wbw—10=w—dw—wt+d<>2u=14= =T
‘H mipf w = 7 TrAnpol T&s oxéeels (2) kai elven émopéveos pila Tiis (D).

2ov. N& ABR 1) iowors 22 — 28ED — D L
Emeidy x2—x—6=(x+2)  (x—3), © dofeica Eiowols ypdgeTa !
e =t D 15 : e
s e e Tpémer v&x elvanr x #3, x # -2 (2)

*EfcheipovTes TOUS TrapOvOLCCTAS EXOMEV !
Cx—3NE+D-2E+DHE-3)=15<=
N oyi— 5% | Ax — 65— 9x2—Jx | 6x + 6= 155z =15, Gpa x=3, ‘H
mpfy aoTh B8v efven pifa s (1), Adye Tév oxfoewy (2). "QoTe f Sobeica &ti-
gwols elvan &dUvaTos.

AZKHZEIZ

231) N& AuBlouv ol tEiodoers eis TO glvoAov TGV pnT&V.
o) 7Tx —4=—2x+5 p) 45x + 18 =—132 —5x
Y) @x—1)—(3x + 7) = 5—[(x — 3) — 4x]
8 Bx+5-x+2=2x-1)4+3
D 2@x+3)H—T7-2x=94+2(x—5)
o) 33— -2+ -5x—-3)=T7@x-1)—4(x+5)
D3IE—2D—-G-12x)+x(x—4) =+ +7x—15
232) N& Aubolv ai ifiocioels el TO ouvoov TV prTéV
Q) ZE—2)E-3N+E—-HE-5=2(x-3)x—-4)
By x(Y3+1)+ 3=x+37V3
2

P @x—HEx+ = 10G-1 G+D-5
B 3w—1-—2W-DE+DH=w+1)
£) Bw+4) (@do—1)—(To—-2)(w+1)=0w-3)(0—-2)+1
ot) (5z2—2):—2(4z —3)*=Tz+2)(1—12)+ 14
233) Eis 16 cUvorov R va Auflolv ai tticwoss :
Q)x@V3—-2)—4=2(Y 3—x)+4
B) (3x+ - @V 2-1p=7x—-3)(x-V2)

3_3{ 1 31(—}-7 2x=5

P T T

Y)
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2x—7 X—5 5CGy — 1) y—2

£) X + TR — | cr'r)—4— T + 1
G e D e 0 O
Sl el . e
234) Eis 16 cOuo?\ov R v& AuBolv of &icddosis :
X 2—1 3(x—1 x—1
q)3\——-+ z —1= (\2 )J.“\T
4x 2(3x—2) x—5 53 —4x) L
B R
1 =2 2x41) e ey i
Wl s ‘1]— T 5
Bl BE-1), 2n-se i ED e S
g g e e e el e b
1
R e
i SN i)
= 4
6w —3
=
==
TRl

235) Ak Tolas Tipds THs TapapéTpoy A ol k&twh icwoeis elven SuvaTal, &UvaTol

fj &dpioor, (Biepelvnois Tév Eicwotwy) Ae R xai xe R, we R, we R.

5

pted b e |
e 2A
N TN
B) =1 VHAW-MN—-5@r-y)=—10—7A

S=nill
4 M W+ A w—A 2w
) (A w4+ 503 — 7)) =8w E)?\+l+?\—1_?\'~’—l

236) N& AuBolv ai tiicosis (o, B oTaBepai) :

) 4Qx—a—P)=P—a P)y(x+2) = (x+6)(y+3)— 10
Y) Ga4+2x—Gp—-2)(x+1)=2x—1

) 3P-w0)+20(1—-2B)=Pp(0—2) + w

g (X—a)+5x—-B)=x+a):+2

237) M& wolas Tipds TGV Au TpayuaTikds, 1) Eicwais

SAY— Bl 4 — 3A 3By
—a o i

+ 8y elvan TauTdThs;

238) Nt 8pio07j els iy Eiowon & (5;‘} Bl 2t iy) il
2

+T= — +?é?\51<‘1 V&

eivar alTn &ddvaros.

TpoS

239) Acitore 671 kale éigwaois This popefis A (x) - I (x) = B(x) - [ (x) given icodUvapos
TO glvodov Téw Eligdatwv A (x) = B(x), M'(x) = 0.
240) Aeitare 6T1 k&b tfiowors Tiis wopefis [ A (x)]*=[B (x) I® elvan icodlvauos Tpos

76 oUvohov TEV ooy A (x) = B (x). A (x) = — B (x).
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24]1) N& AuBolv eis 16 R of oo :
@) B3x=5)(x+3)2x+1)=0 B) Bx—=5)(x+3)(x2—-81)=0
NE-DE+DEE+D=0 5 @x+3)(x—1)=(x+ 1)(x*—1)

8) (y—2)t=(1-2y)" ot) 4y —dy+1=9
D5 -2y +- D=4 -1) n) 3w? + 13w =0
8) Tw? — 35w =0 1) 502 —125=0

YnoionoOnke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg



1) 202 +8 =0 1B) ' —4w =0

242) N& AuGolv ol éticwoss :

o) x2—6x+9=0 By 3x2+4x—4=0

y) x*—x2—x+1=20 ) —3) (2% 12 —ix2 =2 (X 3)=0
£ (=42 —(x+2)2Gx—4) =0 or) (B +2w—9)= (o + 2w + 9)?
243) N& AuBouv ol Elicwoss :

O()3:\'—276xél ) 2 1 0 x—3
e 2% F 3 SEE5E L o E? oY)
13 1 5x — 3 4 1 Y
= — (3 et LGl it
Y)XJrl 1 —x el ) W+ 2 qJ_Z_qﬂf‘l
3) 2 L aT) ! 2

S 2) | oTES5e L6 SERILUETESYL e

244) Né& AuBouv i éEiowoels

B edata e Jageee i OF o i 6 cnu D
v+ B w + 3P RT3 G w? + 3w
1 1 a—p
Y) — —
yi—a =P W —ap
245) N& AuBouv ol £fiowoss :
o ; 2 3 3 2x + 1 1
=0 = ——
=) S x—4+x+4 ) x+3 X2+£ox 6 x4+2
w—3 Wy T y—5 5 1 1 3 S
T e s e wrEE D

245) N& poobiopiofij 6 A B1& va eivan TeAeia f Biaipeois Tou p(x) = x! 4 (A — Dx* —
—(3A—5)x—A + 1 Bi&k ToU X + 1. N& Aubf katémw 1§ étiowas ¢ (x) = 0.

64. TIPOBAHMATA EIIAYOMENA AI' EZIZQEEQY IPQTOY BAOMOY ME ENA

ATNQZITON.

o) ‘H "AhyePpa Bik Tdv tlichoewy uds TapExEel yevikoy Tpomoy AU-
oeos TpoPAnudTwy. “Edv eis fva wpdPAnUa oxtals, 1) Omola cuvdéel T Bedo-
ubver pé 1O {nToldupevoy (TOv &yvwoTov A Tous &yvaaTous Kal f omoia kafopi-
leTon &GO TNV EKPLOVTIOW ToU TrpoPAfuaTos), AGRn THY pophy Eichoews, 1
AUots auTiis BiBel kal THv Auow ToU- TpoPAnpaTos. TAS TapakoAoubnaowpey TV
AUGW UePIKEDY TTRPOPATIHETOV. ;

Mpopinpa Llov. "Otav oi padntoi pds tatemg opvasiov torobetndody dve
3 cig kaBz Opuviov, Tupapévouy opOior 5 pebnrtai. "Eav dpmg tonobetndoly ava 4,
tote yperaloval axoum 19 podntoi 816 vo copmhnphsovy Gha za Opovia. Ioca
civar 1@ Opavia xoi mdcor ol pabnrai;

‘H AUcis ToU TrpoPAnuaTos dhyePpikids yiveTan el 4 qdoels.

lov "Ekhoyn tob dyvéotov. Eis TO TPSPANUG pas efven &yvwoTos O &pl-
Buos TGV pabnTéY kai & &p1buocs TéY Bpawicv. "Ag Uroltowuer 8T X eivan 6 dpi-
Buds TéY padnTédv. Emaidn 5 pevouv &pfiol, STaw xabrioouv dud Tpeis elg kabe
Bpaviov, EmeTan 8T €ls & Opavia TomoberolvTon X — 5 pabnTal Kal T& Bpavia

AN x—5 , Py i 2 T ' " N :
O efvar —5—. Etreid7), &tav kedroouv dva 4 eig k&Be Bpawiov, pévouw kevai 19 Be-
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aels, SAan ai Béoeis T@Y Bpavicov SuvaTon va cupTAnpwloly &md x + 19 pabn-

T&s Kal Ta Opavia & efven X: =

2. Karastpoog tijg éwemeeng. ‘O &pifuds Tédv Bpavicv Trapapéver O

16105, eiTe kafficow of pafnTal dud 3 eiTe kabfjcouv dvd 4, ETouéveos B Eywopey
5 %19
s = @

‘H (1) &moTelel Thy Eiocwow ToU TrpoPAfucTos. ‘Emeidd) & &yvwoTos x
elvan &piBuos poabnTév, mpémel v efvan BeTikds kol dxépaios (Bvas puoikds). "QoTe
6 ayvwoTos Tiis thiowoews (1) dnékertar sig tov mepropiopdv x €N (2).

3. Abeig tijg EGredoeng.’ATo Ty (1) kKaTd T& YVwWoT EYXOMEV :

D<=4x-5=3x+19<4x—-20=3x + 57 <= x =77 pabnrai.

4. Awpeivnerg tiig AMboews. ‘H Alcis x = 77 uabntal mAnpol Tév Tepio-
piowov (2). Ta Gpovia efvan (77 —5) : 3 = 24. ’Edv Tomofetnfolv dvd 4 s
ké&be Bpaviov, TéTE Yper&lovtal Bid vé cupTAnpwloly dAa T& Bpavia 24 x 4 =96
uafnTai dnA. 96 — 77 = 19 é&xéun pabnTadi.

"AMLn lvowg tol idwov mpoPriipatoc. 1. "As UmoBicwpev &T1L Y oelvan Ta
Bpavia. "OTov Tomofernfolv els adtd dvd 3 of pabnrai 68& kabrjoouww 3y po-
BnTal kai pévour SpBior 5 BnA. of pabnTai eivan 3w 4 5. ‘OTav kabricouv dv
4, Aefrowv 19 B1& v cupTATpeboly SAa T& Bpavic, dnA. of pafnTal eiven 4y — 19.

2. ‘H &ticwois elvan 3y +5 =4y — 19 pt weN.

3. "Exopev 3y +5=4y—-19<=3p -4y =—19 -5 <= ¢y =24 fpavic.

4. 'E¢’ 6oov Ta Opavia elven 24, ol pabnTal 8& elven 24 x 3 4+ 5= T77.
‘H Alois, ds kai mponyoupévws 2EnTdobn, eiven Sextr).

IIp6pinpa 20v). Eionpaxtop lsm‘qmpsiou Kata piav Sadpoprnv difbeoe 33
giowtipuo t@v 2, v 3 kai tdv 5 dpaypdv, eicénpate 6& &v 6he 117 dpaypdc.
Ta didpuypa ciovtipa floav dinhacia t@v tpdpaypov. Na eopedi] noce eiortti-
pa &i1éBeosy and kabe eidoc.

1. "ExMéyopsv 65 &yvwaoTov X TOv &piBudy Tév Tpi8pdypcov eiortnplov,
omoTe 2x elven & &pifuds Téw Bidphypwy. Emadn SAa T& eioiTtrpia elvan 33,
fmeton 61 T TrEvTdBpaypa O& elvar 33 — (x + 2x) SnAadn 33— 3x.

P 2. Mix Ty kotdoTpwow Ths Eiodosws okemToueda ds EEfis. TATO T

x Tpibpayua eiotmpatey & eiompdxTwp 3 - x Bpayuds, & T& Sidpayua 2 - (2x)

kol &mwo & mevTdBpoyua 5 - (33 — 3x). ARG, kaTd TRV Ekpwvnow ToU Tpo-

PAfjuactos, eloempdyfnoav év A 117 Spayuai. O &xwuev Aoirov Thy dicwoiv:
3x4+2(2x) +5 (33 —3x) = 117.

3. ’EmAvopey Ty Etiocwow altry, Tapatnpouvtes 6TI & X TrpémEl v&
elvan dxépanios BeTinds. EUpiokopey x = 6 Tpidpayua, 6t 6 - 2 = 12 elven T& Bi-
Bpaypa xal 33 — (6 + 12) = 15 & mevTdBpaypa.

4. ‘H ebpebeioa AUois elvan ToapadexTn, 816T1 elver & x = 6 puoikds Kol
el Spayuds T& Siarebbvta eloithpia 8iSouy :

3:64+12-2415-5=18424475=117.

124



TIp6pinpa 3ov. IMatip 61 ttdv Exel tpia tékva filkiag 24 itdv, 21 xai 18.
Iéte 1) HAkia Tob matpds 8d elvar §i fito tpinhacia Tol a0poiopatog TdOV HAKIGY
TdV TEKVOV 1OV ;

1. "Ag UtroBéoccwopey 81 TO [nToluevov H& ounpi) peTd x ETn &Td oTuEpov.
Al fAikion T&Y 4 &Tducv 0& elven ToTe @ 61 + X, 24 +x, 21 +x, 18 +x.

2. To &Bpoiopa Ty HAiGy TéY Tékvey elval !

(24 4+ x) + (21 +x) + (18 + x) =63 + 3x. To TpimAdotov ToUTov, fiTo!
76 3(63 + 3x) 8& icoUrtan pt Ty Hhmiov ToU Trartpds SnAadn To 61 4 x. ‘Emo-
ptveos TpokUTTEl 1) Eloweois @ 3 (63 4 3x) =61 +x (1)

Eis v (1) & x Trpémrel va eUpiokeTa péoa gls T& Aoyikd Spia TS {oofis
ToU &vpdou. Edv & x elvon BeTikds, T {nrounsvov 8% cunp) es TO wEAAov.

Edv & x elvan pndév, 1o [nTovpevov 8& cuppij Tdpa. "Eaw Téhos 6 x elvan
&pvnTikSs, TO [nTOUpEVOY cuvEPn 181 xaTd TO TapeAfov. Eis Thy TeAeuTalaw ol-
T?: meplmrTwaw Tpémer va elven 18 4+ x = 0, B1611 &AAWS Stv 84 Utrfipye TO Y
TéKVOV.

3. ’EmAvovtes ThHv (1) evpioxopev x = — 16. “QoTe mpd 16 Erdv ouvePn
6 {nTotpevov. Al filikian ToTe floaw @ TaThp 45, Teva 8, 5 kai 2 éTdov.
4. “H AUois elvan TapadexTn, 816T1 & x = — 16 elven €ls Aoyika Opia, TANPOT

oy Teplopioudy 18 4 x = 0 kol elven 45 =3 (8 + 5+ 2).
Ipoprnua 4ov. "Edav and to meviarhdorov évog apibpod apoipEcOPEY TOV
145, sbpioxopev 1@ 800 tpia adtod NdENREva xata 14. Na eopedij 6 apbpoc.
1. "As Umroféccousy 61 6 [nToUnevos &piBuos elval & X.
2. SUuguwva pé THY Ekpownow ToU TpoPAnuaTos edpiokouey T &iowow
5x—145 = Z 114 (1)

‘O x elven Bvas &p1Bpds, Eropéveos Bty UTIGPyE! Teplopiopds &1 alTov.
3. Amo T (1) Exomev : 15x —435 =2x + 42 <

<> 13x = 477 < 36 —.
4. ‘H AUois x = 36 T93" elvan Sextr, SiomioToUTen B8 gUkdAws &TL ETahn-
Belel TO TPOPANUC.
NMPOBAHMATA

247) ‘O &p1BunTrs fvds kA&ouaTos elvat katd 7 MiKpOTEPOS TOU TapovouaaTou. 'Edw
kal els ToUs SUo Spous altol ToU KAGoHATOS TpocBécwuey TV 13, mpokiTTEl KA&opa foov

2
HE N& eUpebfi 10 kA&opa ToUTO.

248) N& eUpedij &piBuds doTe TO EmTamAdo1dy Tou EAaTToUKEVOV kaTd TO fipiov aUToU
v& &i8n Tov &piBuov nuinpévov kata 22.

y = 2 3
249) Tivos &pifuoU T& =7 xal T& T EhaTToUpeve Katd 8 BiSouv Tov dpifudy MUEn-
pévov katd 20 ;
250) Té &Bpoioua Tpi&v &vicwy dxepaiwy elvar 308. ‘O pecaios elvat koTd 17 peyahi-
Tepos ToU pikpoTépou kal katd 10 pikpdTepos Toy ueyahuTépou. N& eUpeBolv ol &piBuol auTol,
251) To &bporoua Tp1&v BiaBoyikéy TepiTTdY elvat 27. N& eupeiouv ol &pibuol abTol.
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252) Té &¥poiopa Tpidv BiaBoyikév dpTicv efvan 28. N& eUpebouv, of &piBuol adroi.
1
253) ’Eparrneis k&moios epi THs HAkics Tou, dmfvrnoe «’Edv &mo Té"S" Tiis fAI-

Kias pou deaipedii T _é, aUTiis TpoKUTTTE & &p1Buds 18x. TTdowy 1év fTo ;

254) "Evas paBnThs émpdkerto vé ToAAaTAaoidon Evav &piBpdv Emi 145, &GAN dvTi
Toutou tmoAAamAaoiaoe émi Tév 154 kol elpe HeyaAUTEpOY ywopevoy katd 2043. Tloios fTo
o dpiBuds !

255) "Eves guoikds dpibuds eiven peyaUTepos &mod TO TpiTA&oiov Evds &AAou katd 10.
"Edv Tov WikpéTepoy avEfiowoper kaTd 125 kai Tév EAAov ghaTTwowuey Katd 35, Ta Eaydpeva
eiven foa. TMolor elvan of dp1fpol avToi ;

256) "Evas maTépas eivan 52 ETdv kai Exel 8Uo maudia fAwkias 15 kai 21 2Tédv. Metd
oo £t f| HAkia Tol TaTpos 8 elvan Ton Tpds TS Ebpoioua TGV NAIKIGY TGV BUo TTandiéd ;
ToTe | HAkia Tod TaTpds B& elvan T& 5 Tou dfpoicuaTtos T@Y HAKIGY TE Blo TaBIGBY;

257) "Evas pifuds oynuatiletan dmd Sto Sradoyka wnoia kal elven pikpdTépos Ko
2 povéBas &mrd To 6/mAdaiov ToU dbpoicuaTos TEY wneiwy Tou. N& ebpedf 6 &piBuds.

258) ’Epyoctéoiov dmraoyodei 18 tpydaTas kad 13 tpyarpias kai wAnpoval &1 Shous
eis uiow fugpay 2161 Spayuds, *Eqw’ 6 tpydTns AcuBdun fipepnoiews 30,5 Spaypds TepioooTé-
pas TAs épyatpias, v ebpebi] T fiuepopioBior Toov.

259) Kamoios fyépace alyd mpos 8 Spy. T& Séxa. ETre181) ToU Eoracav 5, EmdAnoce
T& UméAorTa Tpds 9 Spayuds T& 6 alya kal éépBioe 70,9 Spy. TTooa alyd eiyev &yopdoet ;

260) ’E&v ol padnrai wds TéEews xabnoouv els Ta Bpavia Wi&s aifolons &vd 5, pévour
Spor 4 pabntad. "Edw duws kabooww dué 3, pévouv Spbiot 24 pabnTai. Tlécor elvan of pa-
OnTal kol Twooa TA Bpavia ;

261) "Evas Epydng dvéhaPe va exTeAEoT) Eva Epyov els 63 fluépas. Suvepwvhfn va Acp-
Bdwn 80 Bpy. Bicx kdbe fuépav tpyaoias, dAAG v TAnpavn 100 81& x&be fAluépav kaTd TH dTroiav
Btv Ba fpydletan. Emi méoas fuépas eipydadn, tdv 1) Ehape 3060 &pyx. 2) Biv #AaPe TiToTe
xai 3) émAnpwoe kol 180 Spy ;

262) Tpiopopes TUpauhos Exer SAikdy Pépos 360 Towewy. ‘O o Spogos Exel TPITAG-
giov Bdpos ToU pegalou, & dmoios sivon SimAdoios KaTd To Pépos ToU TpiTou. N& eupedij 1o
Pépos k&Be dpdgou.

263) Tooov 335 Spaxuidv dmwoteAeitar &md 82 KEPUOTA METOAAIKG TGV 2, Té&wv 5 kal
T@v 10 8py. T mevTdSpayua Aooy KaTd 2 TEPIToOTEPT TGy Bekadpdiyucov. Na evpedij & &pi-
Buos xabe eifous TGV kepudkTwv alTV.

263) Koupels eimev eis meA&tny Tou, STav tlfTnoe v& TAnpwon: «TpimAaciase T&
Xpuat& pov kai cou 55w 81 Spayuds». Tolto EyéveTo, kabdos wai pi BeuTepov kal TpiTov
TEAGTTY, omoTe TimoTe Biv Epewey els Tov xoupta. TTéoa elyey dpy1kdds ;

265) Avo mohers euplokovTtan mi THs Sxfns TAwTol ToTapo UtayUTnTos 3 miA/dp.
MotauémAoov, T6 droiov éxTehel Thy ouykowwviay HETatU oalTdv, duatrAésl TOV TOTapdw
els 34 dpas kal ywpls v GAAGED TayUTnTa KaTépyeTon aUTov els 22 Hpos. N& ebpedij 7 &mé-
oTaols Tév SUo Tékewv Kol f TaXUTRs Tou TrAciou.

266) Ao oheis A kai B dréyowv 190,8 XAR. "ATO Ty A gkkivel Tpos Thv B dpato-
otoryfa pé TaxiTnTa 42,5 yAuidp. ouyxpovws Sev Exkvel &md THy B duTiBéTas SAAN pE Ta-
XUTnTa 37 ¥Ap.fdop. Néx eVpedij peta moony Dpav kai els Toiav &méoTaC &S THV A 8& ou-
vavtnBoiv.

267) Kep&hauov Tokilbpevoy &l 3 £1n mpos 5% yiverar pali pé ToUs Tékous Tou 27600
8px. Tlolov elven 16 Kepdhatov.

268) Amo 1o Etficiov eicddnud Tou dmeTapicuce kamolos kai kaTéBeoev els TO Toapi-
euThipiov 36.000 Bpx. To tmduevov Etos Tas pév Samdvas Tou NAGTTwoe kata 109, 1o &¢ -
oo8nué Tou MUEnoe kard 5% kol ABUYABY kaTd TO E1os TouTo v&x &moTamiedon 60.000. N&
eUpedT] TO dpyikdy elgddnud Tou.
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269) Edv t& __?'_ tvos kegahaiou Tokigwuey Tpds 5% TO BE UmoAcTov wpos 4,5%, Aap-

Pévouev ETnoiws ik ToU P’ uépous 510 Spayuds ToKoV TreproodTepoy ToU GAAou. Né elipedi
TO KEQGAQIOV.

270) Eis 117 yAyp. &Apupol G8atos mepiéyovta 3,5 xAye &Aatos. TMéoov kabapoy
UBcop TrpiTel v& TpooBicwuey, GoTe f| TepekTKETNS Els dhas v& yivy 2,5%;

271) ‘O TaThp Tiis ‘AAyiPpas Adpavtos Elnoe TO EToV T {wiis Tov ds maudi, To-
SwbixaTov aUTis s veavias, TO EPSouov aUTTs HETE TOV y&uov Tov kal 5 £t &kéun, 6T &mé-
kTnoev Uldy & bmolos Elnoe Té fimou f éoov & TaTHp TOY, lnoe 8¢ dkoun 4 Ern petda Tov B&-
vatov Tou vioU Tou. TTéga Etn élnoev & A1dgavTos ;

65. ANIZQEEIZ MPQTOY BAOMOY.
A) "As A&Poouey Thy TrapdoTaoiy 3x — 5, §ou X elvan KATIOLOS TTPayHO-

TiKdg &piBuds. "Av dvTi ToU X Btcwuev %, TéTe 1) &pfunTIKd Tiun THS Tapa-

oréotws 3x — 5 elven 6 0. "ATd T& TponyoUpeva yvoopilopey ST uévow Bk x=

= —g— loyvel 3x — 5 = 0. ‘Emopévess, & elvan x ;é%, f& elvan 3x —5 # 0.

*Ag Btcopey Topa els T iblav TapkoTacy BTl x TpédTov TOV 4 Kai Sev-
Tepov TOV 4.,12— Evplokopey @ lov) 3:4—-5=12-5=7, dnhadn &p1Bpoy Be-
Tikdv( > 0) kad 20v) 3 -;— —5= % — 5 — % — —12(2 =— —% BnAadn) &pifuov
GpvnTikov (< 0). “QoTe &AAat Tipad ToU X ( # %) 5i5ouww Tiwty Betikny (> 0)

gls TNV TapdoTacw 3x — 5 kai &AAc dpymTikny (< 0).

Tifetcn Aorwdv TO TPOPANU :

N& 6pioffj & TrporyuorTicds &piBuds X, oTe va eivan

lov) 3x —5 > 0 kai 20v) 3x —5 < 0.

KoBepior &mmd Tas mapaoTdosis 3x —5 > 0 kai 3x — 5 < 0 AéyeTan @ pia
avicwoig nphtov Pabpod. Mt Tov Spov aUTOY EvwooUpEy yevikdds kade TApAoTA-
ow Ths uepefis ax + P > 0 eite ax + P < 0, Smov g, B, yvwoTol TPaYLATIKOI
&pifmoi kol X &yvwoTos TPAyHaTIKSS &pifuos (Trou Trpemer v& Op1of).

‘H gpdois «va Lol (]} va émlvbi) 0 avicwois. . .» onualvel «d edpeBouv
ai Tipal ToU dyvdaTov, Sia Tas dmoias f) dvicwos yivetal nbs (&prbunTixd)
&VIGOTTIS».

B) Mia dvicwois mpTou Pobuou émAdetal, é1roos galveTan el T dro-
Aouba TTapadeiypaTa.

Iapadeiypa lov. N& &mAulf 1) dvicwos 3x —5 > 0.

SkemTopeBa dos EEfs : AV UTTTipye K&TTOI0§ TPy MATIKOS Gpifudsx’ ut ThHY
iG1oTnTa 3x' — 5 = 0 (&, 8mws Aéyopey, 6 X' émnAnbeve Ty &vigwow), TOTE
alTos 6 X' 0& elye kal T iBidTnTa ¢ 3%’ > 5 (Empochicaper eis T& péAn TOV 5)
kel STicTpoes. Aniadh i dwioéTnTes 3x' —5 > 0 ka 3x’' > 5, 8& foav,
&Trws Aéyouev, icodbvapor. TTaparnpoluey Topa 6Tt 1 &uiodtns 3x’' > 5 elvan

icodUvapos pt THY X' > %- (881cnpéoapey TA BEAT) TS 3x' > 5 pé Tov BeTikdy 3).
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“Qote N dpxikh dviowois EmeAnBeleTan &md kéBe TpayuaTIKOY &p1BUSY
X W x> ‘2- Kol podvov.
Me Tols oupBoRicuols TGV oUVdAWY ypAPOEY
{2|3%-5>0}={z|x>=}
AUTO T6 oupPoliloper oyxnuaTikéds s £Efs :
. Acupdvouey Thy eUfeiav
o O 0 1 3 2 3 TV TPAYUSTIKGY &pi1Buddv,

v onuelwvopey [wnpds T6 on-
(Ex. 65-1) L—' ueiov -i- kol OeTopey Utrokd-
TW TV TIpdy Bix Tas Omolas émainfeleTon 1) dvicwors Eva Péhos, dtreos PAé-
TeTe €lg TO Xy, 65-1.
Mapdaderypo 2ov. N& émAudf 1 dvicwois @ 3x —5 < 0.
Mg Supoious, émrws Tponyoupdvws, cUAAOYICTpOUS eUpiokopey :
Ix—5 <0< 3x <5<ox < 2

3
AnoBn 1) Sobfeloa dvicwos ErenBeleTon &rd kéBe TpaypaTiKOY &pifudv
R R | 0 1 2 3 X W x < %z«xi pdvov. Zxn-
& ] HOTIKGS TO OUUTTEPOOU Trct-
2x. 65 -2 pioTéveTan els TO Zy. 65-2.

Mapatipnoig : ‘Emeidd) uds fito yvwortdv 718n &1 :
: lov) elvanr 3x —5 =0 pdvov Bi1& x =

u |

20v) elven 3x —5 > 0 pdvov B1& x > =
fipmropoUoauey dpéocws v& oupTepdvewpey &T1 1) dvicwots 3x — 5 < 0 gmoAnfeleTan
pévov B1&k x < %1

IMopéderypa 3ov. N& emAudfi 1 dvicwors : —4x + 3 < 5,
Me oSpolous, o5 duwTépw, oulhoyiouols elploxoey :

A BB Ay et Dy L

2
=18t _.1 0 : 2 2 SYNHOTIKGS TO oupTré-
I pPOCHO TTapPICTAVETO! €i§ TO

Zx. 65—3 Zyx. 65 —3.
IMTapaderypa dov. N&
AUBf ) Gricwos —4x 4 3 =5

e O ] D] 2 3 Me Spoiav épyaciav ka-
5 ] TaAfyousv eis TO ouuTépa-
opa, ToU ékepdleTtal els TO

2x. 65—4 Zx. 65-4.

I') Tevikai napoatnpiicsis :
In) Mia dvicwois elvon &vSexdpevor v #rodnfeleTan &md kdde TTpay ot

(*) Dvopilopev &1v & moldamiaciaouds Tév ued&v dviabritog éml dplBuoy GpVN TIOV GA-
Meler Ty popay Tme.
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Tikov &p1fuov eiTe v& uf) UTrdpyn k&Tolos TpayHaTikes &pifuds, TTou v ThY Ema-
- Angeln.

IHapadeiypata. lov. "‘H avicwoig 0-x + 10 > 0 ZnoinBedeton and xabe
x R (dwati 3).

20v. Ty avicwowy 0 x — 8 > 0 oddeic x €R v inaknBeder (Srori ;)

2a. Aix Tas dvicwoers ioyel i816Tns dvdAoyos ué THr i816TNTa TOU Guv-
n T G .. o A Bos  n

nvtriocapey eis Tas &iocoes. OUte, .y, 1 dvicwoig —%x + _% < —¢ehvet ioo-
SUvapos pé éxefvny TroU TrpokUTrTel &Tro aUThY, &v T wEAN TNs TOAAXTACTIC-
ool &mi T E.K.TL T(I’Jv -rrocpovouoccr-ra':v 3,2,7, 8. &mi Tov 42. ”Exouev ?\omév

TSTE, c’w"ri TS — x+ < — 1Ty icoblvapov Tns 42 - (_—x+ 2 Ni==

< 42 - 7 ; 5n7\cx8n TV — 14X 4+ 21 < 30, ThHv omoiov émivoper edkoAws.

’Emrions A dwicwoig — % x 4 % < %awal iocobUvapos e Ekelvr, Tou

TPOKUTITEL &TT0 alTry, &v T& péAn Tns moAAamAaciacfolv émi Tov &vtifeTov
Tou E.KTI. Tév mopovopactédy, BnA éml tov —42. *Eyouev Aoimoy TéTE, dvTl
= 1 1 S / s
s ——= X +T < % , TNy icodlvapdv Tns :
— 42 (— 4x+ ) >—42 2 Bhabh Thy : l4x—21 > —30
Elven pavepdv 811 1) mwponyoupévn i816Tns Exel &EidAoyov TpoxTIKAY O
uaciay 81k Ty émiducy T&Y duichoewy.
‘Egappoyn 1In. N& eUpete 10 olvolov A M B, & eivon :
A = { x/x &xépoios kol x << 3 } kad B = {x/x dxépouos kai x > —3 ).
Averg. "Eml Tfis elfelas TV oxeTikév dp18uddv onueicvopsy [wnpds T

onueia, 8nAadn ToUs &piBpous, Trou eivar oTolxela ToU ouvdAou A kai UToypou-
pilopev pé Péros (ox. 65 —5).

-4 -3 -2 -1 0 1 2 3 4
1 [E=35

4

‘Ouoicos ut fva &AAo Péhos  Umoypoupilopey T& onueic, SnAadf Tous
&pifuovs, TToU elvon oToixeix ToU ouwvdrou B.

“Otreos PAétropey els 0 Zx. 65—5 elvan : A={2,1,0,-1,-2, —3,4,...}

Bi=f— 2 O N s e AN e B — 2 02

ETvan govepdv 811 A N B elvan 16 odvolov Tév Tiuédv Tou X Bid Tas dmolas
cuvaAnfelouv ai dicdoers @ X < 3 kai X > —3 kai x c’mépouog TPy HATIKOS
ap1ducds.

Qote AN B={x|x €Z kai —3 <x < 3}, dmou Z=TO guvohoy Tév
OXETIKGY dKeparicov.

‘Egappoyn 2a. Ocwpoluev T& olvorx: A={x|[3x—-5<0}, B=
= {x[4x 4+ 3 > 0 }. N& 6pioéfj 76 otvorov A N B, Snhadt v evpedoln af Tipal
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TOU X, 81& T&s bmolas -cuvednBetour af dvicdoss 4x + 3 > 0 kai 3x —5< 0.
3 el
-3 2 —1—? 0 1 5 2 3
|2 :
Zx. 65 —6
NUots. “Exousy A= {x|3x—-5<0}={x]3x <5 }={x[x< —g—}

»

Emions B={x|4x+3>0}={x|4x>—-3}= {x|x > — %}
"Otras elvan avepdv €k ToU oyfjuaTos 65 — 6 eival :
3 5
AnB={xxeR ka —F <x <3h
Mt &\has Agters ol dvicwoels 3x — 5 < 0 kai 4x 4+ 3 > 0 cuveAnBevouv Bix

\ - = : b 3 3 :
TAS TIPNGS TOU X, TrOU TEPIEXOVTON PETOLU — 7 Kol + =

AXZKHZIEIZ

272) N& Aubouv ai dwicooers :
o) Tx—12 <x—18 T P)4—2x>—9—5x
Y 2E—1)+3Cx 4 H—T <5(2x—1)—(x—3)
) (x+5)2—-2(3x—-6) > (x—3)*—-3(2x + 5)
V5P A et et
0 27x—52x -5 <6(Bx—-5)—-51—-2x)—2
o 2 (3:\3 5) Bi: 5(5,\{;— 10) <3Gx+2)—T1
O W+2-3Ww-5<yly+1)+20
D 2ew—-3N{w+2)—4(1 +w) > 0@+ 1)—2 (2w +5)
@) @1+ (@3 + (=52 <3@E+15) (-7
273) N& AuBouv ol dviowoes (Tap&ueTpos A) :
) Ax—3<2x+7 B) (x+ A2 —(x—2A)2 > 4A
Y) (x+ 1P -2x(x—4H—-rx>E+DE2-1D+7
Or+3)x 1 2(x+1)—1
B b 3
274) Ak molas Tipds ToU X ouvaAnBelouv ol &vicwoss :
a) 3x—~1<x+45 B 2x—5>x-15yv) E+1E>xxX+1)+1
275) A& mrolas drepaias Tipds ToU X ouvaAnfevow al dvicwosis.
\ﬁS STl sl 3x—-l4 3x -2 2(x—1)
) = o = s on kRIS o E T
276 Alq Tofas Tipds ToU W owot?\nﬂsuouv af dvicwoes :
WEH =2 (w+Dw=1) (=N +t2)+4
10T W 14 = 35

Kal

y—1 2¢94+3 3 w4+ 4 3y—4
PR e e —
217y ."\\Ja'ct"ra TAS dulcrn'oo’mg

< -3 2w+ 5
S 7>OE)—>O )"’+1<o

2x 43 X+ 1
S)q—J‘:g—l<0£) *“——x_,r_z'>1cr-r)2x 3<73

130




KEDAAAION Vil

SYSTHMATA EEIZSQEEQN IIPQTOY BAGMOY

66. LYETHMA AYO EEIZQIEQN MPQTOY BAOGMOY ME AYO AINQETOYEL.

A) Toctqpe #Eichoeev. AiSovton 500 thigchoels P SUo &yvwoTous:
p(x,y) =0 raio (x, ¢) =0 xai EoTtw ATO oUvohov AUcewy THs TpdTns Kai B
5 cUvohov T AUGEwY Tiig SeuTépas. TTpokUTrTel TO EpCOTNU Yrrépyouv (euyn
(x, W) T& 6ol v émaAnevouy Ko Tég SUo Elodoels ouyxpovws ; To alvohov
aTéy TéY [euyddy elvon Tpogowdds TO cUvohov A N B.

Té [ebyos éhiccaoewy :

®: (eEy) =0, o y)=0)
6w Srolcoy {nToUuey kowty AU, dvopdleTan Eve oboTpd 0o ZEicdoswv pé
800 ayvdortovc.

To wpdPAnua O dtrofov TifeTon Toopa, efvon © va ebpedij o cOvohov 1OV
rboemv tob cuvatipartog (X).

Mk kée (eTyos (A, p) €A N B, 0& ioxvow : @ (A, p)=0xalo (A, p)=0
ouveTréds TO [gUyos aUTo (A, p) B glven plce Aot ToU OUGTAMCTOS.

“H siipeoig tob cuvdhov @V LOCEOV OVopaleTat : 1) &nilvaig ol ovetiipetos.

B) “Icoduvapia cvetnpatov. Abo svotipate AEyoviar icodovapd, Grav Exovy
tag abdtig Looelg, dnhadn kaBs Mocig Tob mphrov glvar Adoig Kai tob devtépov Kal
GvILoTPopmC.

“Eoreo 1o oUoTnua (5) wt oot ¢ (x, y) =0 (1) ki o (x,¢)=01(2)

*Av k, A efvcn 8Uo otaBepad, Ex TV &moleov A pia TouAdyoTov, Y. | K
eTvon Bi&popos ToU undevds, TOTE 7 iEicons ko (x,y) +ho(x,y) = 0 (3) Lé-
yetar £vog ypoppikdg ouvdvacpds TdOV (1) xai (2).

loyvel 1 &Efs xpfiotwos iB10TNS :

“Av gig Eva obotnpa (T) dvuxketactodi pia tov Zicwoig pé Eva Y PUPLPLKOV
cuYdVaGpOY T@V EELCMCE®RY TOV, TPOKLMTEL icodivapoy odoTna.

TpéryuoTt @ EoTw TO oUCTNHA

2 :

=0

oo

131



kal 1O oloTnua :
E):k-9g+Ar =0
c=0 }
K&be AMois (xy, W) ToU (Z) even Trpogawdss kai AUois ToU (Z).

"AvTioTpopws, KkaBe AUals (X'y, W,') ToU (), 8& Emoinbeim Thy
k-9g+A o=0rxa —Aoyw 1ol 6Tio=0— 1y k- ¢ =0 &AA& elvar k = 0
kol émouéveos Ba elven @ = 0. *Hror 1o [ebyos (x'y y'y) émoAnBever T&s iocoeis
o=0, ¢ =0, dnhadn elven AVois ToU ouoTnuaros (Z).

I') ‘Erilvog npotofabpiov cvommpatov dbo ayvoctav.

Eav elvar o (%, ) = ox + Py+vy kai o(x, ) =a'x+B'y+ v,

T6 OUCTNU : = alby = } ) (A) elvar 7 yevikny poped) TolU ou-
ax+Py+y =0] (2)
oTfpaTos Svo Eiomoewy o PabBuol ut SYo dyviocTous.
T oUvorov Ty Alcewv Tfis &iowoews (1) elven T4 :

Z={EWY|E®YERXR i ox +Py+y=0}

To ouvohov T@v Aloswv Tfis Eiowoews (2) elvar TS :

T={Exw|ExyeRXR kad ax+py+y =0}

"EmiAvais Tou (A) efven & mpocdiopiopds ToU owwdAou E N T. ‘O Trpoo-
Blopiouds aliTos Slvartar vé yivy ypogikds, Emedn ke icwas ToU (A) Tapi-
 oTdweta, Omas yvwpilopey, pt plov edBeiav ypoputy es fva ovoTtnue &Edveov

x O y. O Beopey Suws KoTd TPETOV UTTOAOY1GTIKOUS TpdTrovs EmiAvoews &vds
cvoTfpatos Tfis wopefis (A).

1. MéBodog tijc GviikatacTdcENS.

XxX—2¢9+4+17=0 7 (D) A)
3x +y + 16=0} @

Emadn x—2¢ 4+ 17 =0<>x =2y — 17, dvti 10U (A) AcuPdvouev TO
oUoTNU : e } (9 (B).

3x+w+16=0 ] (2)

Kéfe Avois Tolr ouoruaros (A) elvan kad ToU (B), émeidny f (1) ToU (A)
&l dvtikaTaoTadi pt Ty icoBlvapov Tns (17) els 6 (B). ’Emrions xdébe Avcig
Tou (B) &modenwletan duéows &1 elven kai ToU (A), 81611 1) (2) elven f adTh
els T& BUo cuoThpaTa kad 1) (1) elvar ioo8Uvauos mpos THY (17). Eis 1o (B) elvan
Buvatdr T Ekpooiy ToU X &1rd Thy (17) vé Bécoopev &vti ToU x eis T (2), 51’1?\
va Exoper 1O iooBUvapov Tpds T6 (B) oUoTnua:

IMopaderypa. Na AuBf) 1O olornua :

x=2y—17 (19
32y~ 17) & et 16=0 } @y (). Eis 16 ovomnua Spws (M 7 Eiowoig
(2") elvan Etiowaons pé Eva pdvov &yvwoTov Kol Eopéveds ETIAUSTON KT T Y-
oTd. “Exopev :

(2)<::>6\|J 51 4y + 16__O<¢7xp-- 35« y=05 kal
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7o (M) elvan looSUvauoy Tpds To : 4 } G (&)

=3 @7

x=2-5—17} [@159)

y=5 (2"

dnAad™) Tpos TO == _5 7} (2). Elven Aormdv 10 (A) loodlvauoy Tpds To (2),
L}J =

()

AN TS (A) elven icodlvapov mpos ey 8

&pa Exel AUow THY povaSikAy ¢ x = — 7, ¥ =6, Snhadh 16 [eUyos (— 7, 5).

"QoTe @ Al v& AVowpey &va oUoThua SUo ooty pe 8Uo &yvdoTous
Bia Tfis pebddou Tiig GUTIKATAOTATEWS :

‘ 1. AYopev Thv plav Tév Eiodoewy &5 TPOS Evar GyvaaTov A.Y. € Tpds X
(éxpp&lopev BnAadt Tov x ouUvapTnoEl ToU ).

2. "AvTikabioTéd ey elg v &AAny éicwow Tou OUOTNUATOS TOV X pé ThH
eUpebeioaw Exppaoiv Tou kai Alouev Thy TpoKUTITOUTQY pé Eva &yvwoTov -
cwow, owéTe elplokouey ToV &yvwoTov .

3. Tiw Ty iy ol @ dvrikedioTéuey eis Ty ékppaciv ToU x, ol
£0pedn eis Tov lov Bfipa altfis Tiis épyacias kol Urodoyilopsy THY TIpRY adTov.

Tov TpéTrov ardv Epyacias ik THy Aow Evds CUOTTIBATOS KathoUpey kad
péBodov amaroeiis S1a tiig AVTIKATACTAGEMG,

II. M£6odoc tfic ovykpictwc.

Hepadeiypa. N& Aubfi 6 cvotnua : ==yl ) o (A)
3x4+y+16=0 ] (2
Emreidn) elvan 1 x — 29 4 17 = 0 <= x =2y — 17 kai
X4+yYy+16=0<=x =— ""'Jg 16 duti 10U (A) Eyouer T icoSUvaudy Tou :
X =2y—17 ;
(€D)
(B) : y+ 16 ] 3
= e

Eis 10 olornua (B) ékepdleTar & &yvwoTos x kal els Tds SUo #ichoels
&5 ouwdpTnols ToU &AAou dyvddoTou .
*AvTi ToU (B) duvdpeha v Excopey TO gUoTnua
x=2y—17] (1)
(G161 1y (2) elvan iooBUvapos Tpds Ty

s
gtiowow (2'), &madn af ikepdosis 2y—17 kol x elvan ico8uvauol, Adyw Tiis (17).
AN elvon @ (27) < 69 —51 = —y — 16 <> Ty =35<>y =5, Emo-
pevaos to (1) efven iO’OSOVCXblOU TPOS TO oUOTNUA :
(A) % o dd } (&) ©étopev eis Ty (1") ToU (A) &mou y Ty Ti-
y=>5 (240
unv Tou &md ThHy (2) kad Exopev TO oUoTnU :

(ot e s ”}snmm A },cbm‘s # Adots To0 (A)
\P:5 }{:5
elven (—7 ,5).
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Eis Thv yAdooav TGV cuvdAwy HUTopoULey V& YPOPOUEY
x—2¢+17=0

St ile — 0] eI

“Qore S1& vt Migwusv v oUoTna SUo Eiowoewy uE SUo dyvdoTous ik
THs nebddou Tis ovykpioews :

lov) Alopey Tds BUo #iodces s TpoOs TOV adTdy &yvwoToy Ax. TOV Y.
20v) “Efiocovopey Tds SUo Exppdioels ToU 1, &Te TrpokUmTel upia dEiowols pe Evoe
pévay &yvwaTov, TOV X ko 3ov) Avopey Thy 2licwow ety kol eUpiokopsy TOV
x “Emerta 5t mpoadiopifousy Tov y &wd THY picw &md TES EKGPEOELS TOU.

III. MédolBog tob ypappikod cvvévacpuo.

{(XrW)I(X.}{J)ER % R kad

x—2 17=0 1
Mopodeiypata. lov Na Aubf) 1o olotnpax T } L)

3x4+ywy+16=0] (2 &)
To ovotnua (A) 8& duTiKaTaoTHTWHEY PE Eva icobUvaudv Tou (B) s TO
dmrotov 7 piar Eiowais vd elven Ay (1) A ) (2) xad 1) &AAY Evas Y POHUIKOS TUVBUC-
ouds Tév (1) kai (2), oupgdwes mpos Thy iBidTnTa (§ 66, B), dnA. 1) éticwois
k(x—2¢ + I +AGx+y+16)=0 (3)

Eis Thv (3) &Aéyousy ToUs dpifuovs Kk kad A karaAAnAws, oe v& yivy
und&v & auvteheaTis £iTe ToU &yvdoTou X eite ToU &yvddoTou . TI.X. &v gls TV
(3) b} k = — 3 (8nA. & dibeTos TOU guvTeAeoToU ToU X eis THY 2av étiowo)
kal A=1 (81A. & ourteheoThs ToU X gis ThHY lny Eiowo), Téte 7| (3) ylvetan

3(x =29+ 1D+ 1Bx+y+16) =0=
—3x4+6y—5l+3x+y+16=0<Ty—-35=0<= Wi=5-
Edw A =2 (5nA. & wTifeTos ToU cuvTeleoTol ToU W &ls THY TphTNY) Kal
k = 1 (5nA. & cuvteheoThs Tol  els Thy Seutépaw), 1) B ylvetan :
=29+ 1 +2Cx+yw+16) =0< Tx +49=0< wai x=—7
TpakTikés tpyaldvedar kata Thy Epapuoyfy Tiis ueddbou oTis dos EEfis:
Ak v& &rrodeiweopey ToV X, gis T (A) ToAlfouey kai T SUo wéAn Tis (1) gl — 3
&6 oh/lopev xkal T& Yo pedn Tis (2) &ml 1, oUTeo B¢ Eyouey :
x—2 =07 = =38 —3x 4 6py—51=0 1
A) 3X+\|J+16_ ‘ }@(A,) J_Jr WV e } (,)
vy + 16=0 1 : 3x+y+16=0 (29
A& Trpocftoews kard pédn Tév (17) kad (27), doTE v& oxnuoTicwuey TOV
yoouuixdy curduaopdy (3) Tév (1) kal (2), Aaupdvouey : 7w — 35 = 0, BnAadt
Ty —35=0
3x +w+ 16=0 }
o &Trolov AUETal e0kOAws kad elven icodUvauoy TTpos TO (A).
She o Gl 10— (0 D) )
—2x+3\p+55=0}(2) <
*As &mohelpopey OV Y. O g Exel SuooTipous cuvTeAeoTSs els Tos (1) kai
(2). TloMamAaciédouey kel T& BUo wen s (1) émi 3 xad T BUo péAn Tiis (2)
gmi — 8. "Exopev :

gytveTo &mrodolph ToU X, Kol TTPOEKUE T ovornua : (B)

2ov N& Aubfj To oUoTnua
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® 3x+8q}—20:0J' 3} 9x+24w_60=0}(1')

<= (A" :
—2x+ 3y + 55=0|—8 l6x — 24y — 440=0 | (2"
Ak Trpoofioews kot pEAn Téw (1) kal (2') eUpiowouey ToV ypouuikdy
ocuvduaopdy adTdy 25x — 500 = 0, dpa x = 20. "AvmikafioTdpey TOV X Si& Ths
TIUfis Tou 20 els piaw &md Tas icdoes ToU (A) A.x. ls Ty (1) kol Exopev :
3:204+8y —20=0<=>8y=—40<>y=-5
"Edw BéAwopey v& drrodeiwcouey TOV x, & dmolos Exel £Tepoatiuous oUVTEAE-
otas eis Tas (1) xal (2), moAAamAooidlopey T& SYo weAn Tiis (1) &ml 2 kal T
8o péAn This (2) &mi 3. "Exopev : :
(A) 3x+8wf20:O‘|2}¢>(A,,) 6x+-16q)—40=0} 1"
—2x+ 3¢y +55 =0|3 —6x+9y 4 165=0] (2
A& mpoobéoes katd péAn Tév (1) kad (2'7) TrpokUTTEL & YPOHMIKOS
ouvBuaopds auTdy @ 25y 4 125 =0, &nAadn y =—>5.
“Exovtes UmroAoyiocsl Tov  elplokopey duéows &1’ dvTikaTaoTEOEWS els
piaw gk tév (1) kol (2) kal TOv &AAov &yvwoTov X.
“QoTe 51 v& Aowpey fva oUoTnua dvo éiodoewy pt Suo &yvdoTous (o
PaBuou) 8i& Tfis pebddou ToU ypapuikoU cuvducouou:
lov) moAAamrAcoiddopey T& péAN TRs TpdTns émi fva &pibudv k # 0 xaoi
T& pEAT TR SeuTtépas &l Eva &piBpov A # 0, EkAéyovTes Tos k kal A €l TpoTov
woTe els Tas TpokuTIToUoas liodooels of guvTeAeoTal Evdg TEY GyvedoTwY Vo
elven &uTifeTor 20v) Ak Tpoofécews kaTd wEAN TV Buo véwv Ehiowoewy Eta-
AelpeTon & dyvwoTos pé ToUs dumibéTous ouvTeAecTas Kol TpoodiopileTor & EA-
Aos &yveoTos Kol 3ov) yvwoToU TAfov SuTos TOU Evd dyvdoTou eUKOAWS gU-
piokoper kai ToOV &AAov 81’ dvTikaTaoTdoews els plav TéY Elodoswy TOU Sobév-
TO§ CUCTTUOTOS.,
‘H péfobos ToU ypoppikol cuvBuoopou AéyeTon kol péBodog tdy dvili-
1OV CUVIEALEGTAV.

67. AIEPEYNHZIIZ TOY XZYETHMATOZX AYO [PQTOBAOMION EZIZQIZEQN ME
AYO ATNQEITOYE.

«) "EcTtw TO cUoTnua :
G ps et
@) ax+Py=y
T dvwTépw popefy SUvaTon vd AdPn kdde oUoTnpa mpwTou Pobuol
pt dUo &yvdoTous. Ta «, B, ¥, o, B', ¥’ cunPolilour BeBopévous TrporyuaTIKOUS
api1fuols, Ta 8¢ x, W TOUs &yvwdoTOUs.
1 "As UtroBéowuer 611 SAor of &pifuol o, B, v, o, B, ¥’ elvan Biagopor
ToU undevds. Ao Thw (1) eUpiokouey :

X — I;C(ﬁi kol duTikabioTvTes TO X pE 1O foov Tou &ls Thy (2) ToU (A)
gxopey TV  (ap’ — a'Ply = ay’ — a'y.
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“QoTe elven :

(A){GX-'-BW:Y }@{ X=Y“af3‘v }(3) e
xX+PY=Y) l@p-apy=ay'-ayl @

Els 10 (B) 1 éticwois (4) elvon pé &va udvov &yvwoTov. 'Eqv Aoimov 1) (4)
elvon Buvarrn, dBlvaros fi &dpioTes, 8& elvar kai To cuoTnua (B), dpa kal To
looBuvapdv Tou (A), Suvardy, &BUvaTov | &dpioTov dvTicoTOiYwS.

lov. Auvarn elvar 7y (4) &tav kai pévov Staw elven af’ — a'B # 0. “Eno-
péveg 10 obatnpa (A) givor dvvartdov Gtov kai povev Stav sivar af” — a'f # 0.

Eis mnv mepimrooow adthv &md Thy (4) Exonev 1y = %,—E% Eqv  Béccopey
xR

T Tiuny adThy ToU w els Thy (3), ebpiokopey x = D
Maparnpoluer &t elven: af’ — o'p # 0 <= % - ﬁi @
2ov. ’Eav elvar af’ —a’p=0 xai ay —a'y # 0 7| Eilcwos (4) eiven

&BuvaTos. Aty Uttdpysl Tipn ToU y AUoits Tis (4). "QoTe kal &mo T (3) Bev B
Umapyxn AUcis Tns s Tpds X kel 1O oUotnue (A) eivon addvatov.

Eis v mepimrwo aldtiy Exopsv: of' —ad'P=0 <= apf' =oa'p <=

S-:Tf—, kad ay' —a'y # 0 < ay’ = o'y <= % 7~ %, gmopéveds elvan wkad :
ary P__ Yo g
=7 =T # — (i1).
"Edv féowpey — = p B& Exooue o = o'p, P =P’p kad y # Yy'p, cos EEdeye-

=4
Tau &mo s (i), ‘H &iowais (1) toU (A) yivetan: pla’x +R'W)=y kad TS oU-
plax + Py =y
ax+py=y
v dAnbetour ouyypoves, 1611 efvan py’ # Y. Auvdpsba v& Adywpey gis TNV TrE-
plmtwow adThy 671 af Eicwoeis sivar acoppipactor.

otnua (A) ypdeeTal : } Al giodoes altal eiven &SUvarov

3ov. 'Edav elvar af’ —a'B =0 kai ay’ —a'y =0 1 Eiocwois (4) yivetal
aopioTos. To y Sdvarar vd A&Pn xéde Tipny els 70 R. Eis &x&otnv Tipfy Tol W
dvmioToyileton Bix Tfis (3) ToU cusThuatos (B) wia pévov Tipd Tou x. TO oU-
ornua Aoirdv (B), dpa kai 1O (A) Exer piav dnepiav Abosov. Eis Thv meplmToo-
oW oUThy EXoueY :

of’ — o'p = 0<= %: §~ kal ay’' —a'y =0 < —%:%,
BnAasy 31:%:% (iii).

Eqw petall 1év cuvtedeoTdv ToU (A) iowin f (iii), TéTE TO cloTnua
~ 3 ’ 3 i o4 3 1 \ > r
TouTo elven &épioTov. AidTi édw Bécwopev - =P, GO TGS (iii) Exopev o=a'p,.

€ 2

B=P'p kal y=y'p kai ai &iowoeis o0 (A) yivovran &
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plex+PB'Y=py' ] .. et :
el e ] af émofal ouutmiTTouy els piav udvov éticwaty, Emei-
&M elvanr p # 0. "AAAG pia éElowois mpaTou PabBuol ds mpods X,y Exel &rel-
pous Aucels (x,y) eis TO oUvorov R x R.

Il. ’E&v elven of o, B, @', B' # 0 kal y =y' = 0. ’Ewaidf) of (3) xai (4)
ioyUouy, eUplokopey &md Thv (4) 6T eivar @ =0 kad &md iy (3) x =0, &w
glval P’ # «'B, 5nAadn 1O oUotnua (A) eivar Suvatov kal €xel piav AVow Thy
X = 0, Y = 0.

*Eaqv eis Ty mrepimTwow adThv elvon of’ — o' =0, BnA. %:B,—, T
(A) slvan &dpioTov cloTnua,

. Eqv elvar a =P =0, té1e 16 oVornua (A) yiveta :

4=y

ax+py=y

cwow, TV «'x 4+ Py =y’ kal Exel &meipous AUceis. *Edv Spws efvan y # 0,
T ovoTnua (A) elvan &Buvarrov.

Ta alrd cuptrepdopaTa Exopey kal es Ty mepiTTwow katd ThHy omolav
sher ot =B = 0.

IV). ’Eav elvan a =o' =0, &agaviletar ¢ fvas &yvwoTos kai TO oUoTNU
yiveTan :

} Edw elven y=0, 0 (A) mepiopiletat els plav pdvov eti-

B =7 } "
Y =1%
*E&v elven g‘: g , 10 () &xa1 Ty Alow :
x R (BnAcdn x = &TrolocdfiToTe &pP1Buds TporyuaTikds)
W= % — %, émrouéveos elvon &éproov.
"Eqw efven —"é # %,;, 16 (M) eiven &Svvarrov.
V. ’Ew slvan a=o =B =Pp' =0, 16 olornua (A) yleTa :
Ox + 0y =vy

Ox + Oy =y’ } Ecw elven y =0 xai y' =0 Exopev 8Uo TavtdTnTas.

Ta x, y AcuPdvour kal T& 8Uo alficupéTous Tinds kol Aéyouey Tdpa 6T1 To (A)
Exel Smhijv Gopiotiav AUcewv.
’Eqw Bva &1rd T& ¥ kad ¥ 8&v elven undév, 1O cUoTnua sivar addvatov..
‘H mepimrwols a=a =B =p' =0 SvaTar vk mapousiachf katd TH
UEAETNV TAPAPETPIKDY CUCTNPGTw. Ty, €s 70 oloTnua :

A+ Dx+@2—Dy=24)
M+ Dx— A+ Dy =17 } Ly
ox + Py =y

Zopnépaopa. TS oVoTnua : ] el uiaw Ao kel povov piav,

«x+Py=y
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. gyﬁ YP ay’ —a'y a
WX = o = e W= , &raw, xal pdvov éTav, elvar af’ — o' # 0.

Eo:u elvm op —a’p=0 kai oy’ —« y # 0 10 cUoTnua slvar &GBUvaTov-
*Eéw elvan op' —a’p =0 xai oy’ —a'y =0 10 ovoTnua elvan uopto“rov
Topadeiypata: lov. A 16 oUoTnua :

(Spen
Y g L]
“Eyopev: a=1, p=1, y=2, o =2, p'=-1, p=—1, y'=1 &pa :

ap' —ap=—-1—-2=-3 #0.
dpa T& (A;) #xer piav udvov Adow, TV :

s ol v lpside o
== W
2ov. A& TO cuoTnpa :
x+y=2
(A b
3x+ 3w =4

Eyopev :
a=1,p=1, y=2,a"=3, p/=3, v =4 tpa:ap —aPd= 3 =0 kai
oy —a'y=4—6=—2 #0, &pa 16 (Ay) efven &BUvaTov.

3ov. A1 1O oUoTnpa :

x + =2
G 5
4x 4+ 4y =8

_"Exoueu 2
a=1, B=11 Y=2r o =4, ﬁf:41 Yf =8, &pex - GBI_G,B=4—4:O
oy —a'y =8—8=0, &pa 10 (A;) elven dopioTov.

]Torpcnnpouusu &1 of BUo Eiomoes ToU (Ay) elven ioodlvapor (1 B’ TpO-
kUmrTEL &md THY o S1& moMamhasiaopou émi 4). To olvoAov T AUoewv ToU
(A,) efven TO EEfs :

(9 |x+y=2} € xeR, yeR,
SnAed? TO alvorov @ { (X, ) |[w=2—-X%, xER}
4ov. M&TO cUoTNPA :
0-x+0-w=0
(A .
0:x+0-9y=0
Eyouev : of’ — B =0 kad ay’ —ay =0, ouverds TO (Ay) elvon &opioTov. T
ouvohov Tév AUgewy Tou (A,) elven Tdpa TO olvohov Shewv TGV Jeuydv (X, W)
ut xeR, yeR.

B) Hapatipnois. ‘H e(’;pems THs AUoews évds ouoThuaTos TrpwToPaduion
ut Blo Etiowoes kal SUo &yvidaTous ds ke fi Biepelynois Tou CUVTOPEUETOL G
Eifis : oungwvolpey THY TUPATTATI : ap’ — o' v& THY yphwuey s EEfis

o ]2 2|
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‘H mropdotacts () dvouddeTan : pia opilovoa 2ag Takewg
‘Etropdveos af TropaoT&OES
ap’ —a'p, ay' —o'y, YR —Y'P ypdgovTan :

i « P 1 s ) oy B
RN G
Suvetrdds, &&v gival ; ~ # 0, T6TE 1) UTAp)OUoA povadikf Auols
~ A ax + = -
Tou cuoThuaTos (A) : 3 qu Y, yp&oeTan :
x = Bly==y
lire. <P o« Y
5 l P’ Ay
‘ Bl « P i
B | o, B
kad pé THY popeny owTy Eived edpynuodveuTos. (AlaTuTeoeTe OYETIKOY KaWOVQ).
AXKHZIEIZ
278) N& #mAufolv T& CUTTNHATX !
) x+y=3 p) 2x—y+4=0 ) x—w=4
2x + 29 —6=10 K—E-T2:O 3x -3¢ +6=0
279) N& &miAuBolv T& ouoThuaTa
Q) 3x+w—6=0 B) x—3y =06 Y) 2Zx+y=5
6x +2¢+9=0 x+wy=10 x—y=1
280) Na& &émiAufolv T& ougTruaTa :
o) 2x —~ 5y = 10 B) Sx +y=3 y) Ix—3y=14
—x+_§_\y=—5 2y re=0 Sx 4+ g =10
281) ‘Opoics T& ouoThpaTa :
a)x +3y=2 B) —2x +3py=—6 y) 4x +y=28
3x - 5=—9y 2x — 3y +12=10 4x + 3y =24
282) N& &miAuGolv T& oUITAMOTS :
o) 3x +2¢+1=0 B) 2x +w=c y)i %:1
S5x —yw+32=0 7x — 2y = 31« 2x—Su=-—2

293) N& &mAufolv T& CUOTHLOT ©

o) 2x—3y="5p—«a ﬁ)%‘;ziiz_ H;?‘P

sx_2y—atsp T I-Zod

284) N« tmiAubolv T& CUCTHHOTS :
© 2@x—y) +3E+yY)—E—yY=70, 3 (x+2y) —2 x—y) + 5 @x—y)=8
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X—2¢+8 X+y—6 x+4
e R e
3x

X=3y="7-5

285) N& EmidvBolv T& OUOTHUAT @

X + 3y 2x —y 1 z—3w z4w
Vg g emav s i S R g
2x+5y  x—y
= ok 3 =x-3 2(22 - 3w+ 50 + 20) = 62 — w
“286) N& Btepewvnfii T olatnua (k= TapdueTpos)

X +y=3

2x + (u + Dy=6
287) N& Biepevvnolv T& ouoTuaT ¢

Q) MK —y =2 B r@Ex+y) =4

X+@R+Dy=-2 X 4+ (p— Dy =2
288) TTpoodioploate Tols A kal B ©oTE TS oUCTRUG :

A= Dx + (40 + Dy =3 )

A+Dx+ p—2)y=3 v& Exn &melpous Td TrAfiBos AUgeis.
289) Né& AuBolv T oUaTHpaT ¢

2 1 : 11 18
o) 4X+y-5 " x+2¢+10 B 2x—3\.p+3x—2i,u=13
3 b 13 27 2

Bhy=5 Tt I0=""8 H-oy =_gp=|

68. TPA®IKH EMIAYEIE TOY ZYETHMATOE AYO EEIER‘;EQN IIPQTOY BAOGMOY
ME AYO AINQETOYE.

1) ax =
A) "Eotew T m’Jc‘rnucx:A'() by }

'@ ax Y=y
kol éoTw 811 Evas TOVAGYIGTOV 2K TGV «, P elvan Sidpopos ToU 0 Kabaos Etrions
Kol Evag TOVAGKIOTOY & T o, B

To alvodoy 6w onpeicov (X, ¥) ToU ¢mmiBou, T& &Trola ikavoTroioty THY
(1) amoterolv piaw edPeicw kaBaos émions kod TO oUvolov @V ompeicov (x, y)
T& omola ikowoTrololy e (2).

"Av TropaoThowpey els TO Emimedov Tds evBeicg altds, kol Tpos TolTo
dprel v Splowper Slo onueia Ths kabeuds & adTdv Sid v TV Yxapdtwpey,
TOTE :

o) "Av Téwevtan ofTton kad v elven (§, ) 1o onpeiov TS Toufis Twv,
TéTE (ke pévov) To ouoTnua (A) el Ty povaBikiy AUow &E =% w—=n)

P) "Av ai & & edBeton elvon TOp&AANAOL, ufy oupTTiTrToUso, TéTe (kod
Hvov) 16 (A) elven &SUvearrov.

Y) "Av Téhos ai ¢ dvco e0feTan oupTriTTouy, TéTE (Katl Hévov) TS cUoTnua
(A) elvon &bpioTov.

Hapadsiypara : lov. N& EmAUE] ypagikés TS oUoTnua :

2x—3y+6=0 (1) '
2X+y—-10=0 (2
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‘H moapactaTikg edfeion

e Tfis Eiocoews (1) Spiletan

amd T onueic A (x = -3,y =

=0) kat B(x=0, y=2) s

Sploywvious &fovas xOy (oy.
68 — 1). i

‘H TmropoacTaTikt sifsic

e Tis Eiohoecs (2) SpileTon

& T& onpeTa A’ (x =5, y=0)

ked B (x =0, y = 10) &is Tos

abTols &lovas. Al edfeion ¢

7 ! Kol €' TéwovTton els Evor ompeiov

= A A — M, ToU omoiov af cuvTeTaryé-

s 24 -3 -2-10] 1 2 3 435\6 7 val, OTeos PAfmropev els TO Te-

™ / TPy wyicuévor pUAAoY X&pTou

T&Y &tovew ¥ Oy, elvon x = 3

Zx. 68—1 kel w=4. T6 (elyos (x =3,

v =4) elvar xown AUois TGV

gocdoecoy (1) kel (2), (xai f péun). Mpdoyparrt elvan &md THv (1) : 2-3 —3-4 +

+6=0 xai &mwd THY (2) 123 +4—10=0 xai ofp —a'P=24+6=8 #0.

“\PWr we - mm‘o_‘/
m__‘.-..i“

_ 20v. N& &mwbij ypag- @
K@S TO oVoTnue @ . by
2x =3¢+ 6=0 (D) 31
—4dx+6p+12 =0 (2) 2
‘H TapaoTaTikn elfelx « B
Tiis &iodoews (1) opileTan & 1 \6‘\
T Ta onueic A(x=—3, y= , 1 /
=0) kai B(x=0, y=2) efs <_-3 ! Lok e ARy
> oy. 68-2. A 0 A
‘H mopooTaTikh edbela -1
e Tfs (2) épileTon &mwd T& on-
peix A" (x =3, ¢y =0) kai B’ P
(x=0, y=—2) eis 10 iBiov
oUoTnux &Edveov pt Thy . CATO '3‘;:__]'
TO o). 68-2 TapoTnpoUusy 8T ZX. 68—2

oi 8o elBeion & kad & elvan Tro-
p&AANAoL, Uty cuuTriTTousal, Bv Exyouv AorTrdw onueiov Toufs. To oloTnua Té&Y
(1) xai (2) elvon &BUvarov. *Axdun Adyouev 8mi: of &iodaes (1) kai (2) bt
elvar ouvpPifacTad. Y
AT elBelas paiveTon &T1 1O Softy cUoTnua elven &SUvarov &rd TO &TI
elvon &8® : ap’' —ad'B=12—-12=0 xa ay —o'y=—24—24=—48 £ 0.
3ov. N& ¢miAudd) ypagikéds 16 oloTnux
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2x—3y+ 6=0 (1)
—4dx L6p—12=0 (2)

Al TapaoTaTikal edfeton Tév (1) xod (2) TauTifovTon els T € ToU Trpomn-
youuévou oynpaTos. ‘Opilovtan kai ai BUo &md T onpela A (— 3, 0) xai B (0,2).
“OAa T& onuele Tiis. () elval Ageis ToU oucTrparos TouTtou. Al (1) kai (2) oun-
mimrouv els plav Eicwow (elvar- ioodivauot).

B) Hapatipneic. ‘H ypagikh émiiucis vds cucThuaTos Btv Bide1 TTavTOoTE
fkawomoInTikd dmoTeMopaTa, S10TL yivovTon opdApaTa, Adyw &BelioTnTos
fHudy Kkod &rehelas TGV Spydweov, Kol Korté THY EkTEAEC TG oXESicov kal KaT&:
Té&s peTproels E adTév. H UmohoyioTikd pébodas EmiAUcecws 5iBel drpiPii &ro-
TeMbouaTa, TO omroudcndTepov B, elvan SuvaTov vd EAEyXHEY dpéocws Ta Eta-
youev& Tns.

AZKHZIEIZ

290) EmiiUoate ypagikéds T& ouothpaTo Tis doknoews 278.

291) ’EmiiUoaTe Emions ypagikéds TX cuoTAuaTX Tis doxnoews 279.

292) AiSovran af thigdaes 5x — 139 =2 (1), 2x +y=7 (2) kal x —2¢ =1 (3).
N& TapaaTATETE Ypagikdds Tés Eiohaes alTds els 6 alTd oUgTnua dEdvev. Ti TapaTnpeiTe;

69. EYETHMA EZIZQIEQN [MPQTOY BAOMOY ME NEPIZZOTEPOYE TON AYO
ATNQITOYZ.

A) ’Eticwoig npotov fubpod tpédv petafincdv. Kdbe Etiowois Tfis vop-
pfis ax + Py + yz+ 8 =0 (1), émou of o, B, y, & elven BeBopévor TPy HTIKO
&pifpod, elvan pla ficwors TpodTou Pabiuou wE TREls &yvddoToUS X, Y, Z.

Edw elvon, mx. o # 0 kol A&Popey aubaipeTous TPAYUATIKYS TIMAS S1&
Tols , 7, SnAady) ftowpey w =2, z=p, émou A €R kol p R, TéTE &WO THY
_PAtyer+ 8

(1) 8 #ycouey : x = -
‘H (1) mpopavdds émoAnfeveran, év Béowouev :

=—W, Y=A, z=p 51k k&be AeR xai peR.

A+ yp+ 8
(4

‘H tpids (x =— , W =2, z=u) dvopdleTtan pia Aooig tiig (1)-

(Bi& kéde A € R kol ké&be p € R). “H (1) Stv dAnBeler, BePaiods,d1&x k&b Tp1dda Tpa-
yuaTikGy &pifpddv. ‘Edv (p, A, W) eivan plo Tpids TparypaTikédy dpifuddy, Tou
gmonBeder Ty (1), ToTE kdbe Tpids (p’, A, 1) Smou p' # p, BEv EmaAnBelel THY
(1). "Eoreo, m.x. f) tlicwois x + ¢ +z — 6 =0, (). ’Edw Béocopsy w =2, z =1,
ToTe Eyouey X +y 4z — 6 =0-<=>x= 6 — y — z, i Tijs OTroias eUpiokouey x=3
kai ) Tp1ds (3, 2, 1) elvan pla Aois Tfis (o), &vd A Tprds, mx. (4, 2, 1) Bdv
elvan AUals alThs.

B) Liotnpa npdrov Pabpod pi tpeig dyvdotovg X, v, Z.

*Edw BiwvTtan Tpeis iocdoes TpwTou PaBuol ué Tpeis peTaPBANTES @ ax 4
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+By+yz+8=0 (1), x+PyY+yz+8=0 (2 ox+pPy+yz+
48" =0 (3) xai InTolvton ol xowai AUGels Twv, TOTE AéyOuEy 8T Eyouey v
EmAUowUEY TO cn'.ro*rnucx': ’
ax+ Py+ yz+3 =0 1)
) : ox+ Py+ yz+8 =0 @
«'x+ By +yz+8 =0 (3)

K&Be worviy Aborg Tév Eiodoewv (1), (2), (3), & bmapyn, dvoudletar pia
AbOIg TOU CUCTHHATOS 2.

*Enilvoile ToU cucThpaTos Aéyetan fi elpeots Tév Aoedw Tou (8w Umap-
XOouv),

Koartd Thy &miluow cuothuaTos mpiTou PaBuol ué TeplogoTEPOUs dyvd-
oTous &Tro BUo, épapudlopey Tds iBias peBOBous &rraho1piis &yviaTou, Tas omoias
Enddapey 1 TV AUcw cruzrrﬁpct*rbs ut 8vo hiohoels kol BUo dyvdoTous, &Tes
padveton eis T& &b TrapadelypaTa :

? o b x4+ y—2w—9=0] (1)

Topadeiypata. lov. Nfl £mio01) 10 cboTnua: 2 e 50 k@) (A)
Metoty Ttédv (1) xed (2) Si& Té@v dvmibétev  2x +y + 3w4+2=0 | (3)
cuvTeheaTéY &Tradeigopey TOV Eva SryvwooTov
A TOV y. Oa elven :
3X4ywy—20—-9=0]| 2 6x + 2y —4w—18=0

x—2¢ Fwo+5=0]1 ¢=>X—2k|}+&3+ 5=0 , 6 ypauukos B¢ cuv-
Suacuds aUTé BiSet 7x — 3w — 13 = 0 (). Eis 10 cuotnua (A) dvriko@ioTdduey
wiow ik tév (1) xad (2) 81 ths (o) A.x. Ty (1) xai Eouey T6 gUoTnUa (B) &nA.

Tx— 80— 15 = 0" (0o

(A) <= (B) : x—2y+w+5=0 ; (2)

2x +wy+ 3w +2=0 | (3)

MeToY T8y (2) kal (3) &modelpousy kol TEAW TV adTov FYVOGTOV Y,
‘ué Eva &rd TOUS YVWOTOUS Uas TpoTTOUS. "AS EPUPLOTLOLEY gk VEOU TOV YPOUPIKOY
cuvBuaopov. “Exouev :

x—2y+w+5=0] 1 X—2\|J+'co+5:O
2% + ¢+ 3w+2=012 T 4x42p+6w+4=0
oféoews AauBdvopsy THY 5% + Tw + 9 =0 (B), pt v omolav els 1O (B) &
dvTikaTaoTowuey Ty élcwow (2).
7x —3w—13=0 (o)
B)<(N: 5x+T7w+9=0 )
2x+y+3w+2=0 3)

To ctornua (), iocodUvapoy Tpds & (A), Exer Auaw éTav kol pévov Staw
Zyxn AUow TO oUoTnux Tév (o) Kad (B), Td émoiov elvon wpdTOU BoBuol pe Buo
Eiodoes kai BUo &yvdoTous. AUovTes TO cUoTnua ToUTo ebpiokouey x = i
w=—2, &pa elven :

kad 28 ot ik po-
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x— ] ©étouev els Ty Tpitny 2owow Tol D)
(D) W=—2 T TIpds x =1, w=—2, xai Trpocdio-
2X+y+3w +2 =0 pifopey TOv Tpitov &yveoTov Y. Elven
P 14943 (2D +2=0< Yy =2.
Qore 16 oloTnua (A) Exer Thy poveBuky Aow (x =1, y =2, 0 = — 2).
x+4y—20=—2] (D)
20v.Na mvbij 16 cootnpa  x — Sy Wl — V1G4 Oy A)
Szl SO = [I54][5(3)
A& Ty émiAvow Tou oUeTNUaToS ToUTou &S tpopudowper THY piBoSov
TS dvTikaTaoTdGEws. Alouey piav ék TGV TPIGY Eiothoecy s TPOs Eva Eryvce-
oTov Kot SwTikaBioTEEY THY TiufYy Tou (ouvapTiicer TéY Vo &AAcov &yvaoTwy)
els Tas Aoirds Svo etiowoels Tou GUOTNUATOS. N
D= x=—2—4y + 2, gmropgveos efvan :
X=—2 — 4y + 2w (@)
A<= (B) ~ (—2—4y + 2w) =3¢ —Tw=191 (29
3(=2—4y + 2w) + 5y + w=15 (C55))
AMNE (2) < — Ty — 50 = 21 xai B)<= —Ty+ 7w =21
X=—2—4dy 420 (1) .

Anhadh (B) <> — Ty — 50 = 21 o)
— Tyt Tes— 31 @
Novtes 16 oUoTnpe Tév (2) kai (3") eUploxopey ¢ = — 3 kad w =0,

éte dmd Ty (1°) Eyopsy x = 10,

‘Qote 10 A Eger Th Hovadikny Abow (10, — 3, 0).

I') Hapatipnos. *Edv Exwuey  oUoTnua Teoodpwy Eiodoewy ¢ icapi-
Buous &yvdroTous, &1’ &mrchopfis ToU Ewds &yvioTou petoflU Tiig TPpWTNS Kol
EK&OTNS TGV UTroAoiTrooy gtiooEwy, TPOKUTITEl oUoTh U TPIGY EEicooEwy ud
Tpels &yvedoTous, T& Smoiov Kkad EmiAUoper. Ta dvwTépw mexTeivovTo ouofes, -
Kol 816 ove T pE TévTe § TepioaeTEpas Eblodoes kod ioapiBpous SryvidoTous.

AZKHZEIZ
293) N& &miAuBoly T& oVoThHMaTY ;
X—2¢+w=4 X4+ y+3w=—1 2x — 3@ + T = 4
@ ZX4+w—5w=29 B) —x+y—-2w=2 Y) =X+ 2y + 12w =4
X—3y—w=-3 —X+2y—3w=1 5x — 8y 4w =4
294) N& #mAuBolv T& ouoThuaT :
30— 2B + 5y = —5 A4 3u 44y =3 3x + 2y =2
@) a+3p—6y = 35 B) —2A—Tu+ 19v =1 Y) 4y —50 =1
—4a+ B+ 13y=—10 -5A+8u=—16 w+ 4z = 1,2
3x + 5w =2
295) Né& Berybfi 6Tt f Tpids (x = 3, Y =1, @ =0) elven pla kows Abois T&v Eiodh-
aewv ;
B S S ) X+3wtew=6 (2)

N& Betacdij &v elven kool Aboers adTéy kal ol Tp1&Ses:
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41 -7 7 13k + 15 5-—06k
B Qs Y e (e BN RS s Ok
5 5 ))( 4) ( S it )

296) Té clornua 3x —w + 2w =0 (1), x + 2y — w = 0 (2) wolag &wd T&s Tpiidas
(- 3,5,7), (6,—10, —14), (4,0 —6) Exe1 d Avosrs ;

N& Baiyb7 8Tt k&Be AUois aUToU ToU cuoThparos BiSetan &mo Tés X = — 3k, y = 5Kk,
w= Tk 8i1& x&be k € R.

297) N& émiAvbouv T& ouoThuaTa @

Sickoyal (s g B) x+2(w+z=1
5 3 7 g —5(x+z)=—10
2x — 3w+ z+ 16=0 =224+ 3&x +w) =11
298) N& #mAubolv T& CUOTHHATA :
x—1_ w41 z-2 S R 7
e e D 5
2x + 3y —4z2=17 Bxy + yaw + apfz =8
299) Né&#mAuBolv T& cuoThpaTa ! s
o x+y+z=14 B) x+wy+z+w=10
y+z+e=15 2x—y+z=3
z+ ¢+ x =20 4y + 32 =17
¢+x+wy=235 Ty—3z=>5

70. TIPOBAHMATA EYETHMATON MPQTOBAOMIQN EEIZOQZEQN.

A) ’Edw &is fva wpoPAnpa UTTEpYOUY TEpIoooTEpOL TOU Evos &yvwoTol f)
Aiois Tou Suvaren va dwoybij els Ty Alcw évds ouoThuaTos, ToU dmoiou ai ¢t1-
ohoes tvbéyeTan ve elvon TpwToBd@mer. Eis Ty meplmTwow aiThv TO TRSPAN-
e &véeyeTan eis THY Aot Evds rpwToBabuiou ougThuaTos, e padveTon &rd
& k&Twh TapadsiypaTa :

Iapadsiypata. lov. Efpepov 6 Ilétpog eiver kata 8 € peyaldtepog ano
20v a5eh@ov Tov “Tmavvny. "Yotepo and 6 ¥tn ol fhikion tov Ba Exovv hoyov 11:9
Na sopedif | fhkio £kactov.

Aborg. “YrroBéTousy &T1 elven x ) HAkio ToU TléTpou orjpepov kol y TOU
lwdovou. Kot Ty ékgdounow ToU TrpoPhfuaros O elven : x =y + 8 (1).
Yorepx &mod 6 ETn ) AAikia ToU udv MMétpou B elvan x + 6, ToU 82 &BeAgol Tou
g + 6. ’Emeidty of fiaxicn adral b Exouv Adyov —19—1— > 1, 8& elven :

x+6 11

gy+6 9 o
x=y+8 , (1)
“QoTe kateoTpdfn TO cUoTNUA : x+6 11 } (A)
W6 9 @

*Ere1d?) rpdkeiTan mepl HAikics &vbpdmoov, of &yvwaTor X kod ) TETEL
v& elvan &piBuol BeTikol kol &vTods TropaBekT@y Spicov. Emiilouey TO oUoTHMG ;

(A) < (B) e el }Q e ]¢X=38}
9x — 11y = 12 Oy + 8) — 1y =12 y =130

‘H Aot x = 38, y =30 ikovotrolel ToUs meptopiopols kal &mronfeler
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TO mpdPAnua. Tpdryuort elven & TTéTpos WeyohUTepos kard 8 &t &mrd Tdv &BEA-
Pov Tov Kol Emerta &rd 6 Ern o fAikion Teov efvan 138 4 6 = 44 koi 30 + 6 = 36

e 44 i e , , 3 ;
pe Adyov % o QoTe | eUpebeloa AUois eiven TrapaBexT.

20v. Eig piov éx8popnv Ehafov pépog 91 drtopa, Gvépeg, yovaikeg kai mardid.
Al yovaikeg fioav 5 neprocdtepar aro ta madia. “Ola ta ££oda fioav 5.940 Spy.
kai 1@ émdipooay of peyahol, kabe Hvdpug ard 100 Spaypdc koi kade yovaika
and 80 dpy. IMosor feav of Gvdpeg, ai yovaikeg Kai T TaldId ;

Aboig. "Eqw x elvon of dubpes, W of yuvaikes koed @ T& Taudid &mwd THY K-
Pevnow ToU TpoPAnpaTos EYouEr TO cUoTNU

X+wy+w=91 (1) x+w+m:9l](l')
(A) y=w+5 (@)= (B) Y—w = 5 (2)
100x + 80y = 5940 | (3) 5x + 4y = 297 [(3')

AT Tas (17) kad (27) 81 wpooBécecas TpokUTTTEL fy X 4 2y = 96
x4+ 2¢= 96] (1)
apa (Bl <= (M) Y—w= 582"
5x + 4y = 297 | (3")

AYovtes 10 oloTnua Tév (1) kel (3") edpioxoper x = 35, y = 30,5.
[Mpogawdds 1) Alois adTh Sév elvan TapadexTt) Kai éopéucos Sév XperaleTan v& TTpo-
Xwpnowuev eis T elpeciv Tfs TIRfs ToU w. TO TpdPAnua elvar &SUvaTov g &K
THS PUoews TV (nTouuévwy Tou.

3ov. "Av v Biacwy Eveg ophoywviov mapailnhoypdupon £lattOompey Kutd
Sp. kai adEiowpey 10 Uyog Tov Kata 2p. N} Emaveld tov Elattobtan katd 20T.p.
"Av Spog avgicopsy thv Pacty tov kotd 8 p. kel flotthonpey 16 Byoeg Tov Katd
3p. 7| Empdverd tov péver 1 idio. Mol ai ruoraceig tod Gploymviov adtod ;

Aborg. "Av x elvon TS pfikos Tiis Bdoews kol w T Uyos eis pétpa, Eedn
TO EuPadov dpfoywviou pé Biaotdoers x kol W elval TO ywduevov aUTGY Xy,
KaTa T TTp&STOV PEPOS TS Ekpuoviioews B éxcopsy 1 (x — 5) (W + 2) = xy —20 (1)
kal katd TO Seltepov @ (X + 8) - (y + 3) = xy (2).

Of &yvwoTor X,y Trpémel v efvan BeTikol dpiBuoi.

Al giowoes (1) kal (2) émata dmd Tés Tpdters kol Tds dvaywyds &ro-
TEAOUV TO cUOTTHA :

2x -5y = —10

G —3x + 8y = 24

omofcn émodnfedown O TPdPAnU.

} AUopev kol elpiokouey x =40 kol y = 18, ai

IMPOBAHMATA

300) Eis dvar Mupwaotov ) A pt iy B t&Ew Exouv 118 u&dntds, f B pé wiv I 100 kad Bl
HE Thy A 94. TTéoous pabntds &xer 1) kdBe pio &md T&s TéEers adTés |
301) "Evas matépas BéAer vé poipdon 204.000 Spy. £ls T& Tpia wadi&k Tou, ToU elvai
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7, 12 ki 15 &1V, ddoTE Té& pepidix v givan Gudhoya TGV NMKLGY TV Tléoa 8& AdPn Kk&be
Tondi; ;

302) *E&v T piijkos &vos Spfoywviou auincwyey ke 5p. kol EAQTTROWHEY TO TAG-
Tos Tou KaTd 2p. T DarTowuey TO piikos KaTd 3p. kal abinowuey 16 Th&Tos KaTd 24 1§
tmigaveid Tou Sév peTaPdAAeTal Né& evpedoly al BiaoTdoels Tov.

303) N& eupeBolv Tpeis &piBuoi o, B, y, kv & P Biaipouuevos 16 ToU a 5idn Tnhikov
3 ol Géhotoy 5, & y Siaipoluevos Bi& Tou P 5157 TnAikov 2 kal UmoAormov 1, & aUTos
5t y Bi& ToU o &i8n wnhikov 7 wod Yméhormrov 3.

304) “Evas TraTépas ExEl OTUEPOV fMkiow kot 7 ETn) pikpoTEpav ToU TeTpamAaciou
Tfis AMikias THs kdpns Tou. "YoTepa &md 15 &t ol fAkion Twy 8& Exour Aoyov ds & T wpos
Tov 15. Na& etpedfj mrola i Aixia ixdoTou.

305). ‘H &mwoéoTacts peTafy SUo TroRswv A kal B elvar 41860 p. Ao aUTds dvaye-
polv guyypdves Bic v& csuvavtnioly SUo melomopor. ‘O Evas Siawver THY pav 550 . TEPIO-
cétepov ToU &AAov, Bi& TeuTo kaTa THY ouvdvTnofy Twv eixe diovioer 1540p. TrEPI0TOTEPOY
ToU &MAou. N& evpedfi 7 dpiaia TaxiTns xaBevds Kal el Tégoy YXpévoy ouvnuTAfnow &mo
THs Guorywphioeds TwWVY.

1
306) Tpels yuvaikes Exouv 105 aty&. Edw els Thy B’ 8daow | piv o’ T & TGV al-

yév s 1 8¢ y' 8, ToTE Kal ol Tpels Exouv TOV auToY &p1BpoY aly V. Téoa Exer k&de pie ;

307) Eis fva Adyov dufjkouv &vdpes kol &hoya kol elven 140 xepodal kal 340 wodia.
Méoor eivan ol &vdpes kal moéoa T& GAoyd |

308) ‘H ocuvépTnois - Trohudvupor @ (x) = ax? + Px? + yx + & ik T& &pyétuma O,
1, 2, 3 5i8a &g elkovas dvricTolyms 0, 1, 4, 27. N& txteheadij 1) Sradpeors @ (x) : (x —2).

309) “Evas Tpnpmelos &piBuds EXel ynoeiov povddev To 0 xal &poiouc wnelwy 11
“Oraw PAaTTwb? kaTa 396 ider Tov Bt tvehayfis TEY yneiey Tou TROKUTTOVT TP~
giov. N& ebpedfj olros.

310) T& wnoia évos Swynglou &piBuol Exouv &bpoioua 11. "Av petafy Tdv wnoicwy
Tou TrapepPANOF & 5 eUpiokeTal TPIYPNPLOS, & &rrolos pt ToU [nToluevoy Srymgiov Exel &bpot-
cpa icov pe 396. Tloios elvon & Brynelos aUTOS ;

311) ‘O A elmev es ToV B. « Av poU &dans Soas Spayuds EXEl B Eyeo 1.350 Bpy.».
‘0 B &mrvrnoe @ «"OTav élodelow 75 8py. xal oU Birhacidons doa 0& Eyw, TOTE B pelvns
ut 625 Bpy.». Tboa Exer & kabévas |

312) *Eutropos, &Tav ETPOKEITO v& TAnp@on THY plow ddow &mo T&5 BEka TOU Opov
els Thy Olkovopikhiv *Egopiav, toktoln &1 &v Ao Tepdyiov Yp&oparos Tpds 32 Bpy. TO
uétpov 6& ToU EAerrov &KOLT) 320 Bpy., &v éuws TO TWANRAT TPOS 40 Bpy. 8& ToU peivouv kol
200 8py. Moo pétpx elye TO Teudylov Tol UpkauaTos kal TOo0S fiTo GASKATpOS O OPOS ;

313) Tpeis piho1 A, B, T Traifouy &va BUo «kopdva - ypéupotay Kai GUHPLVOUY GTTo10§
yével v& SirAaoi&ln T ¥pAuaTa ToU &hAcy, Tou kepbiler. Mailouw wpéTorol A, B xal yévet
& A, tmaita ol B, [N xal xéver & B kol Téhos of A, I kal ydver & [, ToloutoTpotes & A Exaoe
60 Bpy. & B #xépbioe 55 Bpy. kot & [ Euewe pt 40 8py. TMooas elyel & kabévas i dpxfis;

314) To Boyeiov A mepiéxel 300 kih& EAaiou kol TO B 340 kihé& 10popeTikiys TTOI6TNTOS.
‘H cuvohikf &kic TolU #Aaiou efvon 13.320 Spx. “Av petaryyiowuey &md 90 kid& & TO KaBével
els 1O &\Ao Boyeiov Exopev peiypota Ths aUThS &fias. Né& eUpedii i Tiuh Tol KihoU kdbe
widg wOI6TNTOS EAaiou.

315) "Eva Papéh mepiéxer 240 KiA& kpaol pE 60 KA vepd, Eva GARo Tepigyet 150 kia
kpaol pE 90 kA& vepd. TTooa kiA& TrpiTrel vé dwapelopey drrd kabe Popthl, édaTe v oxnUaTi-
oy pelypa &md 105 kidd kpaoi kal 45 KiA& vepod :
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KEQAAAION VIl

AIANYEMATA EIZ TO EIIITIEAON

71. MIPOZANATOAIEMENON TMHMA (E@PAPMOLTON AIANYEMA) EIZ TO
EIMIITEAON

A) "As Bewprowpey fvar drrimeSow E, m.x. 10 &mimeSov ToU Trivokes, kol
Eméva els aUTO BUo Bidpopa peTakl Teov onusia Tou A,B (oy. 71-1).

ITo elBUypaupov Tufiua pt dxpa Tou T A,B fiumopel vée Siorypapf) &md Evar
KWNTOV onueiov eiTe kaTd Ty Popdw 4o TO A Trpds TO B efte xord T &vi-
B fetov alriis popdw, SnA. &mo T6 B TTpos TO A.

To edblypoppov Tufipa i &xpa Tou TG A,B podi pE ThHy
popav &mo TO A Tpds TO B dvopdleTon 1 (un undevikdy) mpo-
savetohopévoy tpfjpa dAea PfiTa eite @ o (uf Hn8evikov) Egap-

X Hootdv Sdvuope dhea Bfita kai ouuPohilete ué AB. To A &vo-
—>
2. Tl-1  p&leton : apyR ToU EpapuooTol SiawlouaTos AB, T6 & B : mé-
e
pug Tou AB.

*Emrions, o elfUypappoy Tufua e &ipa t& A,B pali ug THY popaw &rd
10 B mpds 10 A dvopdleTar 1 o (U Hndevikov) TpocavaToAiouévoy Tufiua BijTa
A elte : T (un Hndevikov) Epoppostov Sravvopa BriTer &Apa kal oupPoAi-
Getan ut BA. To B dvopdleran apyi, T 8¢ A répag ToU EpapuocTol SiaviouaTos

s
BA. "Qote : dmwd wdbe X1 pndevidy, eUUypappov Tufjux ToU EmiméSou E YEV-
vévtal 8Uo EpapuooTd SiawlouaTa pé Tag Popds Twv vTiBéTOUS.

iy
Tlaw 2papuootdy Bidvuoua, m.X. AB, ToU émiméSou E TAPICTAVETAL Ypo-
QIKGYS els alTd pé T 0B, Tufipe, &mwo Tov Stroiov yewdTen, palyu pe piav aixpnv
gls 76 mépag Tou (Ex.71-1 ked 71-2).
‘H ebbeia, éméwe eis THy dmoiay keitan &va EPUpHOTTOY Bidwuclua, dvopd-
letau : gopedg (elte oTipyus) Tol tpappooTol Siavloparos. Els o ox. 11-3
PAémeTe T& ZpapuooTd Siavbopara : 1) AB ui Popéx Tou THv elfeiav g, 2)
— —
A'B’ u gopta Tou Ty elBeicw & kod 3) BA" i Popéct Tou THY eUfelav €',
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B) To oclUvohov &SAcwv T&v EpappooTtdy Biavwwoudtwy fvds émiméSov E

8& TS ovuPolrilwuer pt 2.
“EoTw TUXOV {fpapuooTdv Sidvuopa AB e 2. Ymépyouv dmelpdpifua
épapuooTd SiowUouata els TO 9, TéV
bmolwv of opels elven edBelon Trapdh-

AnAol Tpds TOV qopta TOU AB (Zx.
71-2).
B "Oha aUTd TG EQopuooTd Sicwi-
cpata &roteAoly éva yvfiolov UtrooUvo-
Aov ToU 9.
A / ‘Omrws &md T AB wpioauey TO

dvwTépw UtooUvohov ToU %, olTtws

Sx. 71-2 fiuTropoUpey va Kdpwuey Kol Bid kdfe

épapuooTov Bidwuopa &mo 1O 2. Kat’

aUTOV TOV TpoTOV TO 2 SiapepileTan els UroguvoAd Tov, Kkabéw ik TV dmoiwy
elver B1&popov ToU kevoy, elven Eévar peTall Twy dvk SYo xal ) Evwols Teov elven
T& P. Anhadt) pg TOV TponyolUuevoy TpdTov SiauepileTal 0 Z &ls xhaeseg ioo-
dvvapiag. Kdébe pla &md alrds Tds kAdoes iooBuvapios dvopdleTan Bteueuvmg

OU¥teo .. 1) KA&o1s icoBuvapios, ol oopwo(usv Trponyouusvcog &mrd TO AB elvat

piar B1evbuvois kai dvopddeTan drevBuvveig tob AB. To AB &vnkel els auThy THY S1ed-
Buvoy, i, drws &AAws Afyopey, TO AB Exer adThy T SievBuvow. ‘H Sietbuvais
&0 EpoppooToU BiowlopaTos Tou EmiméSou E mapioTdverar wal kodopileTon
&md TOV gopéa Tou eiTe &md SmorawdnToTe elfelav ToU ¢mméSou E mapdiin-
Aov Trpds TOv opéa Tou. TIy. 7 BielbBuvois ToU AB (Zy. 71-3) mapioTaveTal
&md Thv edfeiov (¢) ToU ¢mméSou E eite &md omoicwdfmoTe TapdAANASY TS
gUbeiow ToUu E.

*EpappoocTd Siavtouara pt Thy i8icw SievBuvow 1) fumopel va Exouy ThHY
8icv Qopdw, SToTE Aéyopsy &Ti i TO kabéva &mod aUTd el-
vau opoppomov Tpds TO &AAo, STrws Ta AB kai A'B' (Zx.
71-3). 2) furopsi va Exouv dvTibéTous popds, OToTe Aéyousy
&1 : TO kodbuax &rd T efvon @vtippemov TPoOs TO &Aho.

— — —
Eis T Ex. 71.3 efvau: AB dvtippotrov Tol BA” (ki B'A”"  Af AL A

— —
dvripporov ToU AB). ’Emions elvan A'B’ dwtippomov ToU ‘& ‘e’ e

B-V

"
e — ~ r
B”"A" (xai B"A" d&vtippomov ToUu A'B'). ¥ T1-3

72. MHAENIKON E®APMOZITON AIANYIMA.
EiSapev &T1 &md kdbe undevikdy eUbUypoupov Tufjua AB &pilovrar &Uo
—_— —
tpappooTd SicvyouaTa AB kal BA. Agyopsba Tdpa 6Tt xal dmd kdde pndevikov
 elfUyponuoy Tufjpa AA yewdton fva (oupPaTikdv) tpappooTdy Sidvusua, Tou
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To dvopddopsy : pndevikdv E@oppoctov diavuopa dUTIGTOIKOV Els TO OTuElov A,
U —> —

kol T oupPordlousy Wé AA eite ut On. To A dvouddeTan : dpyf ToU AA kol
-_

(ouyypdves) mépag ToU AA. Atk T undevikdy papuootov Sidwucua Bév Spilouey

oUTe BievBuvoy oUte gopav.

73. MHKOZ E®APMOZTOY AIANYEMATYZE.

"Eotw Eva Tuyov fpapu. Bidvuoua A_)B.’Ovouége*rcn: pijkog ToU AB eie :
anoélotog TINT) TOU ﬁ, ke oupPohileTon pi | AT??\, 16 pfijkos ToU elBuypdupoy
TufuaTos wé dkpo T& A,B. OUtw, Ty Bi1& TO undevikdv Bidwuoua AA, EYOUEY :
ufikos Tou ;\;\ = K?\ | = pfikos ToU elBuyp. TunuaTos AA = 0. [evikéss TO
pfikos ké&Be pndevikoU EpapuooTou SiawlopaTos eival €8 Spiopou & &p18uds 0.

74. H IZOTHE EIZ TO EYNOAON 2 TON EGAPMOZTON AIANYEIMATON.

—

A) “Bva épopuooTdy pn pndevikdv Bidvuoua AB Adyetan icov 1) icoddvae-
5 N pov TTpos GAAC EQupUOTTOV ?17_\., £dw, Kol povov
\ V\\L v, Eym TO aUTO ufjkos pE TO T4, ™y alThy
- Q\ 4 SievBuvoy kol TNy adThy eopdv. Ty, &s TO
\ Zl Zx. 74-1 1o AB eivan foov p& & [A. *Emrions
eivoa 10 AB foov pE To KA. ZUPPBOAIKES Ypo-

— —

gopev : AB =TA.
Kéfe pnSevikdv épapuocTov Sidvuopx &pileTan s icov Tpos K&Oe &AAO

oy, 14-—-1

)

¢mions undevikoy épappooTov Bidvuoua.
B) ‘H épiofeica 2865 Fwola iodTnTos EXel TAS YVWOTaS 51671 TOS

o) GUaKACOTIKNY : AB = AB
sl — = —
B) cuppeTpIknY : AB=TA = T'A=AB
" /A:é == F& } —> —
Y) deTOPaTIKNY : - AB = KA

—_— —_
FA = KA }

‘H ioyus Tév iBloTrhTey ToUTwy, TTRoKeIpévoy Sia T& un uUNSeviKG EQapuo-
oTd SiowUopoTa, EmoAnfedeTan eUkOAws pi SlacTnudpsTpoy ko pé TrapdAAnAov
peTdBeoiy ToU yvaopovos. Ak T& ipappooTd pndevika Sicwlouata al dwwTépw
1516 Tes elvon TeAsicos powepai.

Mopotnpieeg: 1) Elvol pavepdy 6T1, &v Exwpey Eva EpappooTov Biawucud,
Y. TO /TE?, Umépyour dmelpépifua EpapuooTd SicwlouaTd, Kadiv o T oTrola
elvon ioov wpos TO AE)BF. (MaparnphoaTe kel TS Zy. 75-1 kaTwTépw).

2) Aoy Tis dvwTépw 2as iBi6TnTos Tis Ewolas Ths iooTnTos, dwTl V&
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Aéycopey 6Tl @ TO AB eivan ioov TpoS TO F&, fluTropoUuey V& Abycouey 6T A_Bi
TA svan o UeTOEU Tov.

3) ‘O &vootépw Soleis Spiopds TS iocdTnToS B0 scpctpuoc"roov Srowuoud-
Toov efvan ioodUvapos pi Tov EEfjs Spioudv: Avo SrawlopaTa AB ki TA Aéyov-

Tan iow, v T& eUBUypauua THRnaTa AA (Gpxh ToU Evos TEpas ToU &AAov) Kai
[B &youv 1O aUTO pégov.
75. ANTIOETA E®APMOITA AIANYIMATA.
“Eva EpapuooTdy, &1 unBeviKOY, S1IAVUCTU AB AéyeTtan : «@vtibetovy dAAou
EZ 2w, kad povov Edw, Exn TO alTO UTKOS ue TO EZ THY a¥Thy Sievbuvow pE TO
EZ xod popdw TH duTiBeTov THs Popds TOU EZ Ty els 70 Zy. 74-1 o AB elvan
gy dvTiBeTov Si1dwuopa Tou EZ.. “Eva &Aho Sirévuopa dwtifeTov ToU EZ efvon 10 FA
A v cruu[ao?\icrooueu &T1, T.X., TO Bidwuopa AB clvon v Bidvuopa GuTi-
¥ Ea
BeTov TOU EZ yodpousy : AB = — EZ,
TT&v undevikov EpapUOCTOV Sidwuopa opiletar s fvo &iTifeTov TTROS
m&v &AAo unSevikdy EQUAPUOCTOV S1dvuopa.
*Eqy 1o AB elvan fvar duTiferov ToU EZ, Té7e elven gowepdy i kae S14-
—

vwopa foov g 16 AB efvon dutifeTov oS TO

EZ xod Tpos k&Be Toov Tou. (BAémete kol Y. /

75-1). ﬂpoq)o:vmg gvo GTifeToV zvog Blowu- /r

OUATOS AB efvan ko TO BA,STA. AB— —BA. // B A
Hupatqpnmg "Av AB elvea dvtibeTov / A

TOU FA TéTe B elvon kad TO TA dwrifetov ToU / £ /

AB (Srari ;) A ToUTO ETITEETETAN TOTE VA
Aéywpey 1 TX KB, A eivan durifeta petoll
TOV. Tx. 15—1

76. TO EAEYOEPON AIANYIMA EIZ TO EITITIEAON.
“Eoreo v tmrimedov (E), 2 16 clvolov T&V fpoppooTedy BlavuopdTey

ToU (E) kai AB &va Bidwuoua ToU 2, (To AB Bty drorheleTon v elven v unBe-
VIKOV EQAPUOCTTOV Slowucruot) Tvwpilopey &1 UTtdpyOUY &reipdpifpc écpcxppoo"rc':
SrovUouaTta loa Tpods TO AB To covorov (7] KLéow) Ghav tdV icwv mpog 10 AB
£QappoctdV vauopatmv 100 Emumédov dvopaleron @ Eva EhevBepov davuopa tod

tmmédov xal TO AB (xaBcos Kol kabe icov TOU AB ¢popuooTdv Bicwuopa &1ro
16 @) ovopddletan : Evag dvminpoownog TOU E?\sueepou B1oWUTHATOS.

“Omreos &md TO EQopUOCTOV BIAPUTHA AB Gploauey dva EhebBepoy Bicvu-

151



oue, ue Tov iSlov TpdTrov fuTopolper v& Spiowpey &md k&be ZpoppocTdy Bid-
vuopa Tou 9 Eva EAeUBepov Sidvuoua Tol EmiTéSou.
"Av yivn toUto, TéTe TO D B4 Eyn Siapepiodd els
KAGoels (UrrooUvoda) tévas peToll Twv dvd Bvo,
// kofepla &md T&s Smolas elven (EE oplopou) Eva
B &heblepov dravuspa.
‘Eva omrolovdniTroTe  épapuocTdy  Bidwuopa

/ / / amd 10 Z elvan Evas GUTITTPOCWTTOS KATTOI0U #AeU-

Bépou BravUopaTos ToU EmiméSou.
“Eva éheUfepov Si1dwuopa ToU EmiméSou elvan
kol 7O pndsvikdv EhevBepov Sravvopa, Sni. TO olvolov Gheov TEY unBevikédy Epop-

. —
pooTiy Blowuopatwy ToU EmmeSou. ToUuto O TO ocupPoAilcpey pE 0.
T&w éAetbepov Bidwuopa 8& auuBoAileTon eite 81 Evds dvTiTrpoodToU Tou,

— —_—
mx. OA, BI' ktA. (Zx. 76-1) eite pé v wikpov ypdupa ToU dApaPritou pali
ME Ever pikpo PéNos Urepdwed avTou. OUTas, 6tav m.y. Aéyopev to EhedBepov Sud-

VOGHO O_‘; (Ex. 76 -1), 6¢v Ba évvoolpev 10 £Qappootov Mavocpa (TK, nov fhéro-

—_—
pev gig to oyijpa, Ghla v Khaowv 1@V icwv npodg 10 fgappoctdov Sravvopa OA
tgouppootdv diavuopdtev tob Emimédov. Emrions Stav  Aédycopsv @ TO  #Aed-

Bepov Brdwvuopa P (2x. 76-1), B&v éwoolper TO EpapuooTov Sidwuoua, Tou PAL-
mopey-els TO oxfjua, ARG THY KA&ow SAwv TGV fowy Tpds TO EpappoaTov Sik-

wopx B Tol oynuoaTos EpapuocTEY BloVuou&TwY ToU ETriTréSou.
To clvohov SAcwv TGV EAeubipuv Biovuoudrwy Tou émimédou 8% TO ouu-
Bohilwuey pé D,.

77. MHKOZ EAEY®EPOY AIANYEMATOE.

Mfikos évos Siovioucaros dmd 10 D, SnAadr &vds EAeubipou SiaviopoTos,

toTw q AéyeTon TO pijkos &vog duTiTpooddTou Tou kad cupBoAileTal pd [ e} ] :
=3
Olrw, i 10 pundevikdy EAelBepov Sidwuoua 0, Exouev :
| 0 |: 100 |=0

- ol G i e
Inueimois. Elg ta Emopeva, dtav 8& Abycopsr 16 Sidvuoug, m.X., MN ToU émmédou,
B& fvwoolpey kal TO EhelBepov Sidvuopa LE Eva &v-rwrpéo‘m'rrév ToU TO épappooTd Sidvuoua

MN kal aUTd TO i81ov TO fpopuooTdv Bidvwoua MN “Otav 88Awpey v K&vwuey 81m<p1crw
8& SnAcweoper &v évwoolpey TO EAeUbepov fi TO EQapHOCTOV.
78. H IZOTHE EIE TO ZYNOAON @0, TON EAEYOEPOQN AIANYEMATON.

—_ —
“Eotwoavr AB, TA 8Uo Tuydvta Eelfepat Siawliopoara ToU EmiTréSou (E).
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BO& Afywpsy 11 10 £hevBepov dravocpa ;ﬁsivm icov mpdg 10 EhevBepov Srdvuvopa
GA 2av, kai povov &av, 10 £@appoctov A_ﬁ sivan ioov mpodg t0 2QUppRocToV erp
2UpPoAikdds ypagouey : P_\E = FE
Elven qavepdv 811 Sid Ty oplc-aalcrau 856 Zvoiow lodTnTos ioyvow o
TpEls yvwoTal i516TnTEs, SNA. f) AVaKAGCTIKT, 7| CUMMETPIKA Kai 1 peTaPoTIK.

79. ANTIOETA AIANYEMATA EIZ TO 9,

O ?\éycoueu &1L TS EAeUBepov Sldvucuc: AB eiven duifetov ToU heubépou
SiaviouaTos FA kol 0& oupPoiilwpey AB =— FA gdw, kol povov EC(V, TO £Qop-
pooToV Sidvuopa AB elvon &vriBeTov ToOU Ecpcxpuocr-rou SlowuopaTos TA

Efvar gavepdy &rd Tov Tponyolpevoy dpiopdy 671 1) Sic ke ccer UTrap-

a . 3 : . ~ ' A iy o
¥e1 Evar pévov dwTifeTdy Tou Bidvuoua Tol D, kal 2) v o elvan TO &uti@eTov TOU

T I by A 3 I e == 7‘7 3
o, ToTE kol TO o elvan TO duTifeTov ToU . ZupPohikdds ypdgouey & = — & Kol
—_ -5
o =—a.

80. IIPAZEIT EIT TO TYNOAON 9, TON EAEYOEPQN AIANYIMATQON.

A) MpooBeors. TlopaTnprioaTe T& EQapuooTd BiawlouaTa AB ki BI'
T& omoia PAémeTe &is TO Trapoc'rﬂ\eupwg oyfine 80-1.

B
To EpapuooTdr Biawuoua Bl ovoudetan Eva Sado-
Al Ky
A r xwkov Savoope ToU AB. To B8 gpapuocTov Sidvuapa Al
Zx. 80—1 AbyeTon : To GOporspa ToU EpappooToU AB alv To

EPaPUOTTOV Bl Maparnpotuey Emions 611 10 &Bpor-
oua aUTO AF elvon 10 E(PCIPU.OGTOV Bidwuopa, TO drolov Eyel &pynv THY &pxnv ToU
TrpdTOU Kol Trépas TO TrEpag ToU BeuTépou & T SobevTwy ¢papuooTav Siado-
XIKGY SlovuopdTaov.

"As A&Poopev Twpa Blo EAelfepa BlaviouaTa AB FA ToU emimédou (ZX.
80-2). ‘Opilouev omroubnmoTe els TO Emimedoy

B
fva EpappooTov Sidwucua KA foov wpos TO epop- A I
s .
wootéy AB. Katédmw opilopey &va épopuooTov A :! \A
! = A - = v oou A
Si&vuopa AM, SiaBoxikov Tol KA kal ioov mpos K M
TO tpoppooTtov Sidwuopa A, ‘OpileTon ToTE, <5 Zx. 802

&fporoux TOU KA obv T /\T/'I)-, TO 2QUPHOTTOV
Si1avuopa KM. To EAevBepov  Brawuoua KM Aéyetan : #0powopa ToU EAeulepou
B1ovUouaTos AB ouv T EAeUBepov Bidwuopa FA. SUBPOMKES YPAPOUED
AB + TA =KM
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‘H mp&kis, pé thy dmolav elpioxousy TO &bpoloua SUo BicwuopdTwy ToU
ouddou %, héyetm npbolscig péca sig 10 Z,.
Qpioopey dvwtépw mpdofBeow pi BUo TpoofeTéa #Aelfepa SiawlcparTa.
"Eotw Toopa Eva é?\a’;ﬂepov Siéwuopa AB (uﬁ undevikov) kol Eva undevikov EAeU-
— —
Bepov Siawuopa FF Oplgousv @5 cxapomuor AB + ' 70 &AetBepov Bicwuoua AB.
[p&pouey 8¢ : AB -+ [T — AB -+ O = AB
AnAadi) o unBevikoy EAelBepov Sidwucpa eivan 28 dpiouoU obditepov otoi-
yelov 81& Thv Tpdoleow péoa els TO %,
B) "Afpoiopa pé neprocotepo Gro 600 mpooletéo Ehevlepo dravicpata.
"Av AB ra, EZ (ZX 80-3) eivan Tpicx sheuﬂspo: SicviouaTa ToU £mTméSou,
Spilopey dos &bpoiopa : AB o TA o EZ
ki 1O oupPoAilouey pé AB+FA+ EZ, TO v
tAeubepor Bidwuoua, ToU TrPoKUTITEL G5 EETS : B T [
‘Opifopev wpéiTov TO &fpoiua AB +F73, goTw
T Efrll "Emeita opifousy 1O &Bpoicua ﬁﬁ + A
EZ (kaT& T& yvwoTd). TMpokimrter TodTE TO M
s —_—n
Sidwuopa KN. T &\etbepov Sidvuopa KN eivan K
€& opiouoU 16 «&fporicua AB L TA 4+ B ZX. 80-3
"Avady s épyaléusda S1& TO dBpoioua pE Téooapa, TévTe KTA TpocBeTéa EAed-
Bepa BrowlopaTa.
Tootnreg : Cloyvouy al Eifis iBidTnTes :
1) *AvTtivetadeTing ¢ AB Je A = A AR (Zx. 80-4).
— — = — ==y
2) TIpOGETAIPIGTIKT : EF\’B + A+~ EZ=AB + (TA + EZ) (ox 80-5).

—

AB+TA=0B +BE=OE | (AB+TA) + EZ= (OB’ + BA) + AZ =07

OA’
e . —— — — — — = =
TA+ AB—@A 4 AE=0OE | AB+ (TA + EZ) =0B' + (BA' +AZ)=0
B'Z’
E 7
= c
Al
AJ
A 0 B’
O/'A /A ‘<
r TR =
Ty, 804 Tx. 80-5
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3) ’IBweTns Ths Sy pafs :
AB— TR<>AB 4+ E.=TA+EZ
*H grwolfifeuois Ths loyUos TS iS16TnTos 3) elvan eUkoAwTdTN.
4) AB+x=AB<>x=0
= = —_—
Mapatipnors. Kot Ty elipeoty Tou &BpoicuaTos AB + A eire, TOU

elvan TO iBlov, ToU TAL AB TraportnpoUuey &T1, Eqw ol gopels TRV Sravuoud-
Teov S&v elval TTap&AANAOL, o-xnp.cx'rlgs-rm (Zx-80—4) Eva TTapaAAnAGY pTUOY OA'EB’

kai 671 TO #AsUBepov Bidwuopa OE TouU £xel Sielbuviy ™y S\EUBUGW THs Sio-

ymvlou OE, €lvaa 10 otﬁpmcrpcx TEY ENeubépov BIUUGHATWY AB xai TA. *Huyro-
pouuev Ao1Trdy, TTPOKEIUEVOU v& eUpwpey TO afpoiopa BUo éheubepwov Sl(IVUU'LlO(-

Tew, va AdPwpey, pE TUXOV onpeiov O s crp)mv cq)o(ppu:.\crm[ Bravvopava OB

OA’, dvmioTolyes foa Tpds TE EPAPLOOTTX AB xai FA KATOTIIV V& cxnucmo‘c.o-
pev TO 'rrdpcz?\?\ﬂ?\oypouuou OA'EB’ u SUo TPOOKEIHEVOS TrAeupds TOU TQ TP-
ot OB’, OA', omdTe TO sxou T1"|\f Sievbuvoy THs Slarywoviou EheUBepov Bla-

e
wopa OE elvan 10 &Bpoiopx AB + I-A. (Kavovy tod mapalinhoypéppov).

D) "Agaipsoic. "Av AB T_A elvon 8o Ehelfepa BiovuouaTa émrl émimedou
ked ['A” ewon 16 EAeUBepov Bidwucpa TO dutifleTov TOU s}\tuﬁcpou TA, Bhadh:
N =—I'A, TéTE SvoudleTan 1 drapopd AB m' F_\ wod cupﬁo)\t@ﬁm ué
s> =2 —_—r —_

AB — A, To &Bpowcua AB + [MA'. Aniadn: AB e AB + r A = AB -+
+— (—=TAh).
i =t 3 \

At v eUpcopey hortdy iy Slagopdy fvos EAeubtpou SiowUoparos A &mo
&nho AB, dpxel v& TTpocdiawney glc TO pewtéoy Sidwuopa TO &uTibeTov ToU GQui-
petéov S1ovUCUaTOS.

— - >

‘H Trpdkis, pé THv dmolow gUpiokousy THY Slapopav AB — A AéyeTar dpar-

—> —
peclg ToU FA &md T& AB, uéoa els TO auvolov Z.

Eis 76 (Zx. 80-6) PAémeTe tvx “rp:)'n'ou koTookeulis Ths Slagopds AB —TA:
Me cxp)(nv To Tuydy onueiov O ToU Em'rreSou AcpPdvaper TO EQOPUOTTOY jlea
wucpa O O.E foov TTpos TO EQapUOCTOV AB "Emrerta pé Gpyfy To mépas E Tou O,E
Acppavousy TO Ecpccpp.o:ﬂ“ou Sravucpa EZ &vTifeTOV ToCJ éq)otpuoc-ro\fr_l‘»A. To

EAeUBepov Siavuopa olz clvan TO Bidvuopa TO fgov pé AB — | A
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“Evas SeUrepos Tpdros elven & EEiig (2X- 80-7) : AapBévoper Suo pappooTd

Biowbopara pé xowhy &pxnv &va onueiov O, Tou ¢mmedou, O4E ioov ut 16 épop-

A r
B
/ c 4 “pit E
A A r A
/ sl
i z : 04
Sy, 80—6 : Tx. 80—7

HooTov AB Kad OT?:’ ioov ¢ 16 EpapuosTov TA. *Ermrerre AcpPBdévopey TS EAel-
—r —
Bepov S1dwuoua ZE, o Smroiov elvan Té Sidvuopa TO icov ue AB - I:E, SnA.
AB—TA = ZE.
— —_— — — — — —> —
Mpdypart : O,Z + ZE=0O,F = ZF — O,E—-0,Z = AB —TA.

—>
Enpsioneg: To ipappooTov Sidvuoua OM, <o émoiov Exer &pxfv Tuxdv onueiov O

ToU Emmédou kai Tépas Fver onueiov M Tou émimédou, AtyeTan Sravuopatiki aktic To on-
uefou M cos pods dpyv 6 O.

—>
A) "Av MN elvar &var EPAPLOCTOV BIAWUCUE TOU ETri- N
medou kai O Tuydw onueiov Tol gmmédou, Té7E elvan pave-
g — e
pov 871 O Excopey (Zy. 80-8) : OM + MN = ON, &pa M
— — —> — = —
MN = ON + (- OM), &nA. MN = ON — OM
“Qote: nav dpappostov Sidvuopa 1ob Eminédov sivan
dwagopa tijg Sravuepatkiig GKTIvog TOD mépatic tov peiov
Ty dwvuopetikiy dktiva s apyiis tov dg mpog apyiv 0
0V Y0V onpeiov O tod Eminédou. Sx. 80—8
—_— =
E) Edv AB kot AT givan $vo ioa tpapuosTtd BioaviouaTe TéTE
— —> —= — — — —_ s
AB = AT <= AB + BA — BA 4+ AT « AA =BT

AXZXKHZIEIZ

316) N& ebpete pé ToV Kowdva ToT TapaAAnAoypduuoy T &Bpolapa T Srawvoud -
Ty ToU Zy. 80-9, &pol ueTagipeTe TO oxXfux gls T TeTpdBi1dv cos pé Siapavés) wpidTov pd

- — — — — = — —
v cepdw OA + OB +- Or + OA kol Emeire OF +O0OA4+0A + OB. Ti TapaTnpeiTe
ouykpivovtes T& SravUopaTa T& Stroic eUpiokeTe ;

156



317) Eis to Zx. 80-10 7o OF elvar & &dpoiopa Tol SiavUopates OA xal dvds &hhou

/"5
o) s 0

B A T
Zx. 80- 9 Zx. 80—10

SravuopaTos pt dpxfv TO O. N& kaTaokeudoeTe autd 1O &AAo Siawvopa.
e — =
318) Avo Biawdouata OA kal OB elvar iooufixn. Né& 8elfete 611 TO Bidwuopa OA =
— —_—

— OA + OB #xs gopta THv SioTduov Tfjs ywvias (OA, OB). i
319) *AgouU &moTutrdoeTe trdve els Srapavis xapTl

t& StewUopaTa ToU Zx. (80 — 11) va T& petagépete els TO

TeTp&Bidv cos kai, els Tpla xwpioTd oxedidopara, va k-

TeAfoeTe TAs dxoAouBous Trpaters

— — D
o) (OA + OB)—OF 0 .
— —> >
B) OA + (OB —0I)
¥) (OA —OD) + OB Ix. 80-11
A

Mpémer v edpete Tpia foa Siowbopara. *EvBupeiode dvTioTolyous igéTnTas &mo TOV.
; SAyeRpikdy Aoyiopov ; .

r320) Né& Seifete pé Thy PonBeicw Tév Siavvopdrev &T1 al

Siayviol Tol TrapaAAnAoypapuoy SiyoTopoUv 1) mia THY

GAATV. : 1

Avoic. “Eoted ABTA #va TapohAnAdy pou-

pov (Zx. 80-12) kad O To pégov Tijs Siarywviou

Ix. 80—12 AT. TlaparnpoUpey 6T elven : AD + G
:FE Ko E&)—{—al::&:

*AMAG EE UTroBioecs T BeUTepa AN TGV looTrTev adTév elven fow (FTB>=

=§r), &pa Ba elven ¢ A—E)—}—aé:mA_)Cv)—i—a-lz.
kol W Epopupoymy Tiis i81oTnTos TS Sl.orypquaﬁ§ (rreid1) AD = 5[: ) 6& Exoouev :

-PT6—|—5§=;‘}T6+8F ﬁ(SB:EE)

*ANAG, &@oU TG SlawUouaTa: OB kal DO elven joa, keivton &l ToU adTOU
gopécs 7 &l TapeAATAwY popEcov. “Exouv Suaws &va kowdv onueiov, To O, dpa
keTvTan &m ToU aUToU gopéws kai &meidn elvat OB = EE), 16 O elvon péoov Ths

Sy coviou AB.
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321) Na& eupETe T& dkdAovba SraviopaTa (xwpigAgxr]p.ot)
-
u)AB Br—--_> B) OB — OA“'

Y) AB—(FA+AF)= ; 8) (AA AF)_AA
322) Eis “"..f* 80—13 gxete SUo éAelfepa Bia-

voouara AB kai TA. Znteiton va elpete 1O EAeUbepov
Gl

S1éwvopa 1O fgov pé AB 4 FA xatd SUo Tpétrous (&gou =
peTapépeTe pt Siagavis yopTl T& Siavlopara s TO Te- r
Tpddidy oas). 4 4

N& elipete Spoicws 16 &AhelBepov Sidwucua TO ioov
ut AB —TA. Sy. 80—13.
ET) Hollarhocracpog éhevBipov Emvl’Jo‘patoc imi mpaypoatikov apiBpov.

"EoTw Tuydv EAelBepov Sidwuoux AB xad p -rrporyua"rlkos &p18uds.

1) "Av p =0, SpiCouev &5 ywopevov tou 0 &mi T AB, oupPoAikds 0 - AB
TO m&:v:xov e?\suﬁspev BlO(UUO‘IJ.C( "Hror.

v AB eEPDo:0- AB = D (EE bpiopou)
2) "Avp # 0 KO.'I AB=0, TO‘T‘E Spilopev :
p- AB = = 0=0
3) "Avp # 0 xal AB # 0, TéTe oplgoueu das o yivopevov tob p Eri 16 EheD-

Ocpov Srovvopa AB ke oupPoAiloper p. AB 10 £hedPspov Siavvope, to omoiov
opileran dg £Eijc:
Miglbuvais Tou i Bielbuvais Tou AB pop& Tou ] pop TOU AB, qvp >0,

—_—
n cwwlﬂs'rog s 8¢ &v p < 0 kad pfjkos Tou & OeTikds apleuos pl | B‘
—
. ; A
‘O p Aéyeton TOTE ¢ hdyog TOD I'A Tpog T AB kol ocupPoAileTon pé % = p

OUtew T.y. els TO Topamielpws oxfua 80— 14
— -
elvon TA=2- .ﬁ_\é BnA. 16 2+ AB elvon TO  Sudppotrov

TOU AB ‘E\etBepov Brdvuopar ué ufikos 2 - [AB‘
Néyopev gis Thy TepimTwow oty 611 & AGYOS A //
. = i
Tou A mpos 1o AB elven 2 kal ypagopsy = = 2.

T
s Sy. 80—14
‘H mp&lis p¢ v Omolav evpiokoper 16 TFA &mwd  Tov 2
— —
kol T AB AéyeTan ToAAomrAaoiaopds Tou AB émi Tov 2.
=} = 4 Eis 76 Zx. 80-15 PAémers T EAsU-
G o 2 Oepov Bi&wuouo A =3-AB kai T &Ael-
- — —
% fepov Bicwuopx EZ = —6- AB
= chrcpousv Be £8& OTl :
F__A) =3 kai E_—Z,_ =—06
AB AB

loxUouy ai EEfjs iBidTnTes :
e e — R
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(-2-3) AB =EZ (Zx. 80 -15) kai yevikdds :A - (p;\%) — (N D)= AmE?, &trou A,p,
mpxyuaTikol épifuoi, xai AB TUYOV EAeUbepoy Sidvuopa.

B p- (KE = !'TS;) =p AB + pi F_K, &mou p TUYCOV TTpayHorTikes GpiBuos
ke A_é, ['_A} TUYovTa EAcUfepax SroviouoTa.

‘H i{8i16Ttns aUTtn  EmoAndeveTon €U-
kOAos Bix p =2, pt 1o Ty. 80-16, mou

)\cxuﬁo’mousudan = E\é, = I_"A>, &pat 07 =
AR + A, *Emi THis fuievBeios OE Aow-
Béwopey E_I:| = KI-B, 6TroTE CTI)-i =2 A48b

=4 A Eri Tiis Auweuleias oz Acppvopey 70 =
3 5 r/ 52, oToTE g5 = (Ré +?5). Edw Toopa
Zy. 80— 16 Xap&lwper TO ﬁé, AuTropolpey vé& Bieri-

oTdowuey Pt Tov SiaprTy Tt HO=2-TA
: — ] —>
ki pé TapdAAniov peTdBecw ToU yvopovos 8T EZ H HO. "Qote elven :
e — — . =L - —>
00 = OH + HO, 8nAcdh 2- (AB + TA) = 2AB 4 2TA.

AZKHZIEIZ B
323) Aldeton 16 #Aelfepov Sir&vuopa AB (Zx. 80—-17) kal
{nTeiton v& kaTaokeuaofolv Sravlouara foa Tpods TO :
— 1 —>
o) 3- AB BiE=""TAB
2 A

—_— 5 —
—2- AB 5) < =.EAR

) 2o ) 4 Zy. 80—17

324) AfSovran & BAelfepa Sidwiouara AB Kkal TA (3X.
80—18) eis fve rwimwedov kad {nTelTol v KaTookevaodoly T& ¢

— — 3 — D= —_— —
@) 2AB | 3TA, B) = AB 4 = TA Y)AB — 2 A,

-]

(—— A

Zx. 80 - 18

81. AIANYEMATA EII AZONOZI (OAIZGAINONTA).

A) *Ectw (E) &ver &mimedov kol e pia ebfeia Tou. “Ymépyouw dmeipdpidua
tpopuooTd Sicvbouarta Tou (E) pé kowodv gopéat Twv T evfeiav e "Omas dpi-
copey THY Evwolaw EAsUBepov Bicwuoua ToUu émimeSou &md ThY évolaw @ Epapuo-
ooV Sidvucua Tou EmiTrédou, kaTd Tov 1810V kpIPdds TpoTov &mo THY Evvolay
dpappooToY Bidwuoua Tiis ebfeias opileTan f) Ewora : Eheubepov Bi&wuopa Tiis
eUbeias. 5
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‘O Spiopds T lodtnTos, ToU &fpoiouctos k.T.A., TTOU £8wooapey S1&d T
Bhelfepar SiavVonora ToU émiméSov, SiBovTar EVTEAGK Spolws kol Bk Td #AeU-
Bepa Sravlouare, Ta drola pépovtar &l edfelas. TuvhBeuws T EAeUbepov Bidwuopa
eml e0feics dvouddeTon dhichHaivov Savuopa.

B) "EoTew (Zx. 81-1) wia edPeia x'x AapPavopey &’ aUThis fva (clfedpeTov
onueiov O kai Befid alroU & dAAo (ciBaipeTov £mrions) onueiov O.

‘Opifoper Tdopa Ty BeTikAy popdw THs x'x, GnA. npocavatolilopev TNV
~ . N 1 = o
X'X. Zupgovolpey v& Aaupéveten odToos 7 BeTixf) popd s x'x kad 10 00, dotE
e .
7 X'X v Exn) BeTixfy gopdw THY @opdw ToT 0O. °H TpocavaToAlopévn eUfeia XX
o ’ ‘_)
pafl pe 7o O kai 76 00 Snhabdy T glvolov {TpocavaToAicpévn edbeia x'x,0,00}

dvopdletan : EEmv x'Ox. Td Sidwuoua 00 Afyetan : povadiaiov Siavuvopa ToU
&tovos x'Ox. To edfUypauuov Tufuo ué Grpa & 0,0 8& AcpPdveTon o5 povds
HETPTIOEWS TGV eUfuypdpucov Tun-

wdrwv TolU &fovos x'Ox. To on- = * J x
Hetov O yopiler Tdv &fova x'Ox eig Zx. 8l-1

8uo fuakovas. Tov Ox, Tou AéyeTal Kai Betikdg Huatov ToU x'Ox kai Tov O,
moU AdyeTan kad épvnrikog jmagoy toU x'Ox.

o -] A

) "Akyeppicny nipn Zgappootod dwavoopatog ini &Eovoc.
—_
"EoTtw &va énineSov (E), Tuyoloa elfeia x'x ToU (E) kil AB Tuydy épap-
pooTov Sidwuoua Eri Ths x'x (Zx. 82-2).
’Edw TrpocavaToAicwusy ThH

o8 8 i eUfBelav xX'x kol TNV koTaoThowWUEY
S A O e e e b ke diova, TOTE TO onueiov A 8& #xn
zx. 81-2 wlav TeTunuévny, fotw x, &l TOU

&tovos x'Ox kal T onueiov B picw TETUNMEVTY, EoTw Xp . ‘H Siapopd xg — x4
(TeTunuévn ToU mépatos B peiov TETUNUEVN TTis dpyTis A ToU ﬁ) elvan Evas Tpocy-
uarikos &pibuds. ‘O &piBuds alrds dvopddeTon : dhyePpuriy TIUT) TOU AB el ToU
&ovos x'Ox kol oupBoAileton pt AB. B

OCrw .y, s T ZY. 81-2 &yopev: «) G&Ay. Tiun) Tou AB = AB=x5 —x,
=3-9= -6, &y. T ToU AA =AA—=0_9 — 0, &\y. T ToU BB
E)B_B:B—B:O, Ay, Tipd Toi 00 = 00 = 1 —0=1, &y. Tip7 o7 @0 =
O0=0—-1=—1 krA.

82. JAIOTHE TOY CHASLES (ZAA).

"Eote x'x Tuxdw &Ecov ToU EmiméSou (E) Kl A,B,T, Tpla TuydvTta onueia

Tol &lovos. Ak T& BicwlouaTa K>B, EF, Fﬁ", ioxUel, @S yvwoTdy, 8TI :
AB + BF

=l
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Eqw AB, BTN, AT elven of &AyePpixad Tiped TV GvadaTépw BIOWUCHATWY,
ToTe {oyver émions :
AB 4+ Br = AT
Mpdoypaty, &v Xy, Xp, Xr elvon ai TeTunuéven Tév A,B,T, ¢mi Tou  &to-
vos, B& eivon :
AB = Xp — Xa ki BI = Xp — X, &mopéves :
B Bl Xh— Xk X — K= Xp — X = AT
A& Téooepa onueia A, B, T, A, dmwodhimoTe Tomofernpéver émrl &foves
S — — — e P S —
ioxver émions : AB + Bl + A = AA kai AB + Bl +TA = AA.
T& TrponyoUnera yevikeUouTanl eUkoAws kel 817 6oadimoTe (TeTrEpaTpévoy
TARBous) onueia ¢l &Lovos.

AZKHIEIZ

325) Tévte onueix A, B, T, A, E eivan TotrofeTnuéva él &Eovos ui Tpdmor avbaipe-
Tov. N& elpete T& &Bpolopara : :

=5 — — — ——— e — s —r 7:
o) BA + AB + AT, P) AE + Ba -+ AA, ¥) BI + AE + AA + EB,
—- — = — —> — — B e —

8) Al + AB + AB, € AA — AB — Br, ) EI + AE + B — AB.

326) Tpia onuela A, B, I eiven Dpioutva pé oelpay avBaipeTov &mi &fovos. N& €U-
peTe T&s Sragopds :

«) AB—TB, p) BA—TA, y) AB—AT, &) BA—BI, ¢ TA-TB

327) “Eotw 671 &l tvds GEovos eivan Gploutva Téooepa onueia A, B, I, A oUTaws,
Gote AB=—6, Bl = + 4, TA =+ 8. Xoopls v& répete oxfjua o) Né ebpete T

BA, AT, AB, BA + AT, [A—TB, BA—Br —TA.

B) N& Umoroyicete T EZ, &v eiven AE = — 3 xai BZ

—
328) AiSovtan éml &Eovos SUo SiavvopaTta OA kol O

Tov SiGavuopa, GoTe v eivan :
— — —» = e — ——
) OA+ OB+ O =0 p) OALOr=0B
329) Tiooapa onueia A, B, T, A émi &lovos x'Ox SiSovron pé TAS TETUNUEVOS TV
Xa =2, Xp=—4, Xp =5, Xa=-17.

-9

e
. N& xataokeudoete Eva Tpi-

s
ZnTeiton ;o) va elpeTte Tas GAyERpixas Tipds KaBevds &md T& Siowvlouara : AB,

—_—— — —  —
BA, Al TA, AA, BA. B) va émoAn@eloete Tas lodtnTas !

AB+Br=Ar, AT+ TA+BAA=0, BA_Br=TA

330) Emi &fovos x'Ox &iovran T& onueia A kol B 81 tédv TeTunpévey Tov Xa =
=3, XB = — 5. ZnTeiton : «) vk eUpete TS TeTunuévas TéY onuelav E, Z, H, © gow yvopi-
{eTe OTL AE =4, BZ=28, HA=—-2, OB = 12. Ti mapaTnpeite oxeTik®s ué Ta onueia A
xad Z ; P) N& edpete THY TeTunuévnv X ToU onueiou M, TroU xaBopilete amo kdbe play TéV
fcoTnTOOV :

AM—BA, AM=MB, MA=2-AB, 3 -AM-MN=0
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83. HAAF]A KAI OPOH IMMPOBOAH AIANYEIMATOZ EITl EY®EIAN TOY EIMIEAOY

(e").Eibikdds, v ¢’

mpds T (€7) SvoudleTon :

TOY.

=
"Eotw Sidwuoua AB s emiméSou (E) xai pia elfela () ToU &miméSou

(e)

(6)\

Sx. 83—1

Oehpnpa té@v mpofoldv.

ToUTou, Zy. 83-1. *EoTw
dkoun kal pio &AAT eU-
Geia (e") Tou (E), f| émroiax
v& elvon Téuvouoa Tis (g).
ATO T& onueia A,B @é-
POMEV T&S TrapaAAT|ACUS
Tis (e") aUTon Spilouv &l
Tfis (¢) T& onueia A’, B,
CUVETT®S Kol TO Sidwuopa
AE ToUTo SvopddeTol :
npofoir tod A__E gni tnyv
(g) mapariniog mpdg TRV

— . >
| g TéTe f) TpoPoin) A'B" ToU AB &mi Thv (5) TapoAAnAws
op0f mpoPokt} Tou AB &mi v (£)-

ERRSE
"Ectwoav T& Siavlopata AB, TA Tou &miTre-

Bou (E) dugdTepar un undevik kod Tfis auTiis Sleudivaecs (oUyypopHIKY), Ko
s

A'B B' A" of popolai Tewv émi elbeiav (e) Tou (E) mapeAiniws mpds Thy €U-
fefaw (") ToU (E). Al poPohai adrar 8év efven dvaykaicws Spbai.

loxver ToTE TO Eifis @edpnpa:

—

AB
Oi Loyor — xai

A

TouTo &Enyeitan s EEfjs :

A'

‘|'

-8
BRI

eivar iool, fitol:

Zynuatifoper T& Tplywva AAB, TMA 8i1& TV

mapeAiAcwow AA kai TM mpos T (g). Ta Tpiywva adtd eiven Suoix, BidTt ai
yoovict Teov elven {oon (oxnuarifovtar Umd TAeUp&Y TapoAAnAwy kal Spoppd-
)., “Apa Exouv Ta uAKkT TGV TAUpdY Twv (G5 Tpds THY aUThv povédda).
&vdhoya. ZUVeETTEds :

M

| A8 | _ | AA |
| 72| [ |
an |AA | =|AaB |, |M[=]|rm),
et
o
A A
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*ANAG lov) &v elvaen AB SudppoTrov TOU TA, téte elven :
o) A'B’ SudppoTrov ToU FA kod
AT i s |0 s BEL. VBT
B) e KECER=—— =t
e | Fa . |Par|
kod Adyo Tiis (1) 6 Exooue :

—> —r
AB A'B’
= = ==
A ra’

n : 2 I3 [od P
2o0v) &v elven AB dwippotrov ToU A, TéTe elvon :

X0t ; ~ A et
«) A'B’ dvtippomrov ToU [MA’ kal

AB | A8 | AB | A8 |
p) == — | kol e e
ra | r& | A | T4 |
80ev ASyw Tiis (1) moAw B Excopev :
—_— —
AB _ A
R Th

“Hrtor 6 Abyog 500 Swovvepatov tijg adrijg Sievdivecwg, isodrm mpdg tdv
Lbyov tdv mpofol@v tov ini piav £dBsiav t0d Emnidov tav.
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KEDPAAAION 11X

TPITQNOMETPIA ()

84. IIPOZANATOAIEMENH TONIA.

‘Ao thy Tewuetpiov pds eivan yvwoth 1 fwola Tfs TpocavaToAMoUiVTS
yovios. “Yrrevbupilopey kaTwTépw Soo p&s ypeidlovtar S1& THY omoudly TV
TprywvopeTpikéy &piuddy Tfis delas yoovias. A Thy &moTTikAY fpunueicy THis
gwolas Tfs TpocavaToAouévng ywias, UtrodéToper &T1 wid fueudela &pxiis O,
oTpegeTan Tepl TO O kKaTd THY @opdw Tfis Kwhoews TEGY SeikTéY ToU dpoloyiou
A Ty dvTifetov alTfis, &mod plav dpyxixny Béow OA els picw TeAikfy fécw OB,
Smws gaivetan Six Sixpdpous mepiTTddcEls iy TO oy. 84—1.

*‘H oTpogn alTn yewd plowv yowviav, Ty émoiav cuyPoliloper pé J(OA,
OB) eis v o mepimTeoov kal T dvopdlopey dpvnTikny yoviav, kol Sik ToU
cupPoiou 5: (OA, OB) eis iy Beutépav kad THY dvopdlopey Betikny yoviav. Ka-
Bepice &mmo Tas 0UTw oynuaTiloptves ywvias AéyeTal mpocavaTOrIGHEVY YoVid.

- Zurnbes, el TO oxfiue, Eva kapliov Péhos sis TO EowTepikdy TS Ywvias pove-
pwvel Thy gopav meploTpogfis Ths Hueubeias 7) ool Siaypdeer THY yowviav.

B
i 8 B
kcz)J - e A o (6)
a 74
é d Z
F)
0 - 3 A 8

Sy. 84— 1

‘H OA Aéyeten apykiy mhevpd Tiis ywvias kal f§ OB 1ehikf mhevpa s,
To O AéyeTou Kopupy Tiis yevias. ’

‘H dpyikn mAeupa OA Slvatan orpegopévn vi Sixypdyn SooodrimoTe
TANEES Ywvias TeoToU va AdPn TN TeAdkiy Stow alTfis OB. “Ymdpyouv Aoi-

tron & "Immapyog (150 7.X.), "Eddnv dovpovdpocg

(*) I8suzhe <Fc | ST tag Ozod
vl palnuetind Eazorno

"B'.Ow‘iz:,.
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mwov &meipdpifuol yovicn pE Thy alThy &dpyikny kad Thy adThy TeAKny TAUpd,
BeTikal ) &pvnTikad.

‘H SAyePpikn Tipn) wids yeoovias eivar &piBuds fetixos, av 0 yoovia elvat
BeTikd Kol &punTikds, &&w eivon dpvnTikn. Oltw .., € TO dvwTépw oy. 84-1
() A ¥ (OA, OB) &xer dAyePpikn Tty 45°, 1y 4 (OA, OB) Tol ox. 841 (B)
gyl &Ay. Ty — 45°, A § (OA, OB) eis 16 o). 84-1 (y) #xer dhy. Tufy — 315°
xal fi X (OA, OB) ToU oy. 84-1 (8) #xer &Ay. Tty 360° 4+ 45° = 405°. Mia
GETllff] ywvia, pikpoTépa Tfis pbTis kal peyoAuTépa T undevikiis Aéyetan 0&ela
yovia.

‘Emropéveos 1 dAyePpikn Tiun Mi&s BeTikiis oteias yoovias eivan peyaduTépa
Tou 0° kai pikpoTépa TGV 90°.

85. 'QONIA EIZ KANONIKHN GOEZXIN.

O& Aéycoper 671 pla ywvia 8 eUpioketon el kavovikiy Béotv s Tpos Eva
dplokavovikdy cloTnue &tdveov XOVY, &&v /) yowvia § En Tomolerndij emdvw
el TO EmimeSov XOW olnws, doTe ) kopupty Tns v ebpioketon el T O kal 7
S&pyIKf TrAsupd Tns v Exm TouTiofdj ué Tov fuidtova OX. "Edw 1) yeovia 8 elvan
plor Seie yoovicr, STaw Tefn eis kovovikfy Béot, 1) Tehikh TAsupd Tns G& elpeli]
els TO EowTepikdy THis TPMTNS ywvias T&Y &Edvwy, drws PAETETE Els T0 oy. 85-1.

Po(xn9)

l > D TREIT memane
Zx. 85 — 1 5x.86 — |

TPIFQNOMETPIKAI ZYNAPTHZEIZ OZEIAZ () TQNIAZ

86. HMITONON OZEIAL IONIAZX.

A) "Eotw [ 16 clvodov T& OFe1&dy yooviddy kol 0 pic peTaPAnTn, M Omolx

AcpPdver -np.cxs &rd TO oUvorov . K&fe Tipn Aoimdv Tis 8 dmo 1o [ glvan pia
dEela yoovia.

"Eore wia yoovia 8 els kewovikiy féow (Zx. 86 — 1) xal P (x, ) TUYOV o1~
pefov gl Tfjs TeAikfls Theupds Tiis 8, Sikpopov TS &pxis O.

*Ovopdlousy Auitovov Tiis yowvics 9, oupPoiikds nul, Tov Adyov %, Smou
p TO pijkos Tis SiawucuaTIKTS &xTivos OP xai W N TETOYHEV) TOU anusiou P.
AnAadn eiven nub = % 2t Splopou.

"As A&Pwpev &AAo, ¢trions Tuyov, onuelov Emi THs TeAIKRs TTAeUpES TS
yovias 8, Eotw 10 Py (X, y1) Bikgopov This Spxfs O. Suppcdvess Tpds TOV &veo-

(%) Eig t6 Kepdhatov wdwé : d&cta yovie = fetueh Oeln yovia.
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Tépw Oplopov elvon nue = ile , OTrou p; TO pfjkos Tfis SiavuopaTikiis &kTivos ToU
1
Py. Tlaparrnpolpey Speos 671 % =—\§‘— (€x ToU BecopfiuaTos TGV TpoPoAdv, § 83).
1 -

"Qoe 1 Tiph) ToU Adyou X Bty apTaTan Bk Tiis SEcews ToU onuelou P &
Tfis TeEMkTis TwAeupds Ths yeovios, dAA& pdvov &k TRs Béoecos alTiis TelTns TS
TeAikfls TAeUpds, BnAadt) &k ToU peyfBous THs yowvias 8.

"Hto1 els kaBe dtelaw ywviav & dvTicToiyel évas Kal pdvov évas TrparyHaTIKOS
GpiBuds, A Tipf TOU Adyou fgi-

1

"Exouev Aoimdv £88 picw guvdpTnow pé medlov dpiopoU TO cUvohov TEV
ofe1ddv yooviddy kal mediov Tipddv fva ouvohov &md TpayuaTikoUs &pifuols, THY
auvdpTnaow § — nu 9.

B) ’Emeidt) Si1& kdde Oteiaw ywviaw 8 eis kawvovikiy Bfow kal Si& Tov TUydY
onueiov P (x, @) &mi Tfis TeAixiis mAeupds Tns elvaa @ > 0, p =>.0, (BiaTi ;) kai
y<p (Biai ;) Six ToUro & Adyos % elvan révToTe feTIKOS Kol MIKPOTEPOS TOU 1.

‘Qote 814 ke dfeTow yeooviaw € Eyoper 811 0 < nupd < 1.

*Hror 16 mebiov Tév Tipdv Ths dvwTipw ouvapThoews § —nud, &mou 6
peTaPéAheTan gis TO ouvorov [, T&Y SEe1doy ywvidw, elvar T cUVoRoy TV HETO-
B 0 kad 1 mporyparikédy dpibuddv, ‘

Moatipneig 1n. "Ex Tou dpboywviou Tprywvou OTIP &xouev &5 yvwoTov,
&ti: pP=x2+ 2 d&pap =V x4+ 2 ’Emionselvon x2=p2—y? kal y2=p2—x2,

* Hapatipnows 2a. Efvan pavepdv 611 8Uo foon dfelon yooviar Exouv oo fui-
Tove, 51671, STav Tebouv els kavovikny Béow, s TRds Eva dpBokavovikdy cUeTnUG
Gedvow, B& Exouv ThHY alTny TeAkny TrASUpG. ]

"AvTioTpduws, &v BUo Sfeion yovicn Eyxouv TO adTd fuiTovov elven foai.
MpdyuaTt totwoow 6 kal 6, BUo dteict yowvicn (oy. 86 — 1), 81& Tds dmolas elven
Ml = nud, Téte B& elven % =¥ (1), *Ex Tfis (1) Exopev i:: Siiigg s T

pL p P pr=apd
S B e N @
Pt — gy’ X2 X,® X X
Ex Tév dvohoy1@dy (1) kod (2) mpoxUtrTel &T1: & = ¥ — P

A=y P1

‘Emouéveos T& Tpiywva OTIP kai OTT,P; Eyouy T&s TrAEUpds Toov dvoaddyous,
“Apa elvon dpoia, cuvetréds Exouv kal Tas ywvias Twv foas.

O« eivan Aormody 8 = 8. *Emeaidn Aormov SUo ioan dfefan ywvicn Exow ioa
NuiTova kol dvmioTpdpw; SUo Sfelan ywviai Eyousar loa Auitova elvan ioa,
Bix Touto TO fluiTovoy s Ofelas yevias O, TO ypdpousy kai ds fuiTovov Tiis
&hyePpikiis Tiufis Tns. (Al focn ywvian Egouv foas &moAlUTous Tipds). [p&popev,
. ni 30° nu28° 30" kTA. ‘Emroptveos kol els Tov oupPoiopodv nub fumopoUuey
v& fecopolpey 6T1 8 elvan 1) dAyePpikn Tiuf) Tis ofelas yowias. *H ouvdprnois
8 — nud elvan TéTe pla &piBUNTIKY cuvdpTNOis uE TeBiov Opiopol, TO { 8| 82 e R
kod 00 <2 80 < 90°} kol Tediov TipGy TO olvorov @ {ylg eR kol 0 < yw < 1 }.

Inusiooig. 'Edw 1 yovix 8 elvar f§ pndeviky yovia, Téte # &pxikn xal 1| TEAkD
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mAgupd Tns TauTilovtar (mpd mhons mepicTpopiis) Em ToU OX kai TO Tuyov onueiov P
Emi Ths TeAikfis TTAeupds Tns Exer TeTaypévny 0 kad TeTunpévny p.
Efvan ToTe ¥ — fUes 0. A& ToUTo Spilopev ds fub, 81k 6 = undevixf) ywvix, TOV &-
p
pBucy 0, yp&eopev &8 nu 0° = 0. ’Edv & = 90°, ToTe f) uév TeTunuévn elvan 0, 1) 8¢ TeTayué-

vn p xai eivan P Al ToUTO, Spilopey ds Auitovoy Ths dpbiis ywvias Tov &pibBudy
1,yp&oouev 8¢ "r)]u 9O°P: 1t
IMTapadeiypata : lov. Na eipete 10 fjpitovov midig ofeiug yoviag 0, &av #mi
tiig tehkfig mhevplg Tiig yoviag, sic kavoviknyv Bfcwy, keitar 10 onpeiov P (4,3).
Af)d3lg. “Exousv p=V x2 L w2 =V 424 32 = V25 =5 ‘Emopéves nub=
LIJ

D

20v. Na kataokevdoete piav 6Esav yovav 0, fav yvopilete o nud = —%-

Avorg. NAauPdvopey Spbokavovikoy oU-
ornua &ovewy X O Y kal c‘)pi'gop.ev povadiaiov
Sicdvuopa (Zx. 86-2). ’Emedn fjumopoluey v
AdBoopey W =5 kai p = 13, yp&popsv Tolov
Trepipepelas EvTds TR TrpwTns ywvias TV
&tovwy pE kévtpov O kai dxkTiver 13 povddas

y

KaTomw émi Tou &fovos OY elpiokopey TO 1 P
onueiov P; (0,5) kai @époper &k ToU P; edfeiav
TapcAAnAov Trods Tov OX. ’Eqv altn Tépvn ] 3
TO TOkov €ls TO P, @épopev Ty OP, omdTe iy x
{nToupévn ywvia § elval 1 { (@XHIEOP).
Mp&yuarry, cupgovws Tpos Tov Sobévta opi- Ey. 86—2

5
= ﬁ )
Mapotipnois 3n. ‘H cuvdprnois 80 —nud® elvan  aliouvca &nA. Stav To
80 a0tdvn, adtbvel kal fy dvTtioToiyos Ti-
uf ToU nud’. TolUto gaivercn eis TO OX.
86 — 3, &mou pE kévTpov TNV &pxhy TV
&fdvev kol Gxtiva 50 mm Eypdyauev
TéTapTov TEpIpepeios kol piow  oeipdw
BEe16dY yeoviddy eis Kavovikny OEow: { (OX,
OM,) = 20°, ¥ (OX, OM,) = 30°,...
¥ (OX, OMg) = 80°.

*Edw peTpriooopey T& Tpriparta [,Ms,
M, - - ., TTgMg, kol eUpuouey Tds TeTay-
pévag OV onpelcv MM, DL Mg, elven
gUkoAov v& Utrohoylowpey T& %, ‘%",...,

\%, SnA. & nu 200, nu 309, . . ., nu. 80°,

oudv ToU Auitdvou, Exouey nud =
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EUpiokousy kot mpootyylow fkarooTou Td EEfiS :

oo l 200 300 400 500 60° 02 800

nu 8° | 0,34 0,50 0,64 0,76 0,80 0,94 0,98

"AAN ) Tpootyyials, Thv omolav EMITUYYAVOuEy PE TOIXUTAS YPOPIKAS
pebdBous, Bév elvan Emapkmns. ’

Mt pebdBous, Tas OTrolas xproipoTroiouy els Ta dveoTepa MabnuaTikg, Exouv
kaTapTIcHT Trivokes TEY TIMEY TOU NUITOVOU UE TTOAU KGAUTEPCW TrpocEyylowv.
Eis Tas_TeAeuTaios oediBas ToU Tapovtos BipAiou Utrdpyxel évas ToloUTos Tivak.

Eis Tov mivaxka adtov dvaypépovtar of yovian dmod 0° &g 90° aliavd-
peven Gwd 107 xai of dvtioToryor Tipad TGV HUTOVY.

Mé Tov Tivaka odTdv fpmopolpsy o) &Tav yvwpilwpey Thy Tipny (gls
poipas) wids dfeios yevias, vé elpwpey TO fluiTovdy s kal B) étav yvwpilopey
76 fpiTovor wds Sfelas yeoovios vé elpuwpey THY TipHYy TNS.

AiBouey pepik& TapadelypaTa TPOS KaATAVONOIWY TOU TPOTIOU XPTOEWS TEV
TIVEKWY.

o) ’Ex THs yovias v ebpedt B) 'Exk ToU fmiTévou va eUped)
TO fuiTovoy : | 1 yovia
nu 38°=0,616 nud = 0,755 = 6 = 49°
nu 600 20" = 0,869 nué = 0,264 = § = 15°20°
nu 60°38° =~ nu 60° 40" = 0,872 TE=10,580 =20/581 i —8— 850830
NG54 120 =~ nu, 650 104 =10,908 nue = 0,440 =~ 0,441 = 6 =26" 10°
AZKHZIEIZ

331) N& kataokeudoere piav ofeiay yeoviav 8, &v yvwpilete éT1

7 3 1
« nue =75, B) =75, y) b=

332) Né& elpete pé Ypfiow TV mvdkwYy T& :

a) nu 35° 30 B) nu 760 42° y) nu 18° 297
333) N& elpete &k TGV mwékwv THY ywviav 8, étav :
&) 1 = 0,520 B) nué = 0,522 v) nub = 0,247

334) ‘H TeAikn) mAsupd wmids Sfelas ywvias els kavovikny Béow Silpyetar Si& ToU on-
pelou P (15,8). N& elipete 1o fjuiTovov Tiis ywvias.

87. ZLYNHMITONON OZEIAL I'QNIAZL.

A) "As Becoprioopey TréAw plav dteiaw yeoviaw 8 els kawoviknv Béow G TPoOS
gva dpfokawovikdy clotnua ouvteTaypévav XOY (Ex. 86-1) kal fotw P (x, W)
TUyor onueiov émml Ths TeAikfis TAsupds Ths ywvias 8, Sidgpopov Tfs &pxiis O.

*Ovopélopey suvnuitovoy Tis yovias 8, cupPoAikéds cuvB, Tov Adyov _xp_'
Omou X 1] TeTuNMév ToU onueiou P kal p TO ufijkos Tfs SiavuopaTikiis &kTivos

OP. AnAad?) elvan 28 Spiopol owvh = %—
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"Av AdPoouev &Ao, Emrioms Tuyoy cmue%ou gmri T TeAikfis TAeupds Tiis yoovias
8, éotw O Py (x3, Wy), Bidgopov Tiis &pyiis O, B efvan, oupgdovas Tpds Tov SoBév-

c —
T Opiopdy, cuvh = —‘;i, S1ou p; TO piikos Ths SiavuopaTikiis dktivos OP;. AN
L
elven -z— — E—‘, (Bx ToU Becopriuamos Ta&Y TpoPoiév), Snhadt o cuvnpitovoy WES
1

Stelas ywvias Btv 2EoapTdTon &md Ty Oéow Tou P Emi Tfis TeAikfjs TAsU-
pas, SAA& &mo Thu Géow alTiis TadTns THs TAEUpSs, SnA. &md TO uéyebos THS
yowvias 6.

"Hror el k&Be Sfetaw yeoviaw 0 duTioToryel &vas Kai udvoy Evas TEOYLKTIKSS
&p16uds, f) Tipr) ToU Adyou %, kol Exopey T&Aw piav ocuvdpTno pt mediov opi-
cuoU 70 oUvoAov TEV Steldy yowmév kel mediov TIpGw fva olvohov TPy UaTI-
K&V &p1buddv, ThHv ocwvépTno 6 — cuvb.

B) "Emeidn 81& kéde dsiow yoviaw 8 eis xavovikiy Séow ki Sic Tov TUXOV
P (x, ) &mi Tis Tehikfis TAeupds Tns efvan x > 0, p > 0 ko x < p, &1 ToUTO 6

‘ X : . ' . ~ o o sp - .
ASyos = elval TéwToTe BeTikds Kol pikpdTEpos ToU 1. “QoTe 516 ke dEeTaw ywviav

0 Exorev 0 < owvd < 1. AndaBh To meSiov TGV THis cuvapTHGEws 8 — Guvd,
Smou 16 € peToBdAReTon el TO cUvolov TEY SEeidu yawmdy, slvon TS oUvoAay
TV peTaty 0 kai 1 TPXYUaTIKGY &p1Oudv.
ﬂocpcx'rnpoﬁrueu AW 611 glven p? = x2 4+ g2, dpa p = V x? + @i Tlopa-
TnpoUper émiong edkdAcws 8T SUo foc dfelar yeovion Exouv TO aUTd cuynpiTovoy
Kol &QuTioTpSpws, &v Blo dfelan ywvicn Exouww TO alTd cuvnuiTovov elvan ica.
"Edv A&Poopev Tas Tipds els Hoipas TGV dteidv yuowdy 6, TéTe f cuVdpTNOlS
8 — ouvd yiveton dpi1BunTIKY cuVdpTnOIS WE TEBlov Spiouol TO GUvoAoy {98°] 8°eR
kol 0 < 82 < 90° } ke mreBiov TipGy TO clvorov { w | w ER kel 0 < (Wit s S
M) *H ouvaptnois 8° — ouvd® elvar pBivoven BnA. taw T& 89 abfdn, To
ouvd? EAaTTwveTal. AUTO paiveten gls 6 oy. 86-3, dou BAéTropev 6T altavoué-

<

vns Tis ywvias éAaTTdveTon | TeTpnuéun ToU £’1T‘| Tﬁg TeAIkTs TTAsupds onueiou
M, &v@ T p Trqpcxusuez otafepov, dpa & loyog — EAQTTWVETAL.

Eqv 1) yovia 8 efven 7 un3evikn ywmcr TOTE n GpYIKN Kal TEAIKT) TAsUpX
™s TauTtilovtan (mpd Trdons TeploTpogtis) Emi ToU OX kai TO TuybY ompeiov
P émi Tfis TeAikfis TrAeUpds #xel TeTpnuévnu p kai Tetoyusvny 0. Eiven Acimov
===

P P

A TolTo Spifouey s ouvnuiTover Tis unSevikis yovias Tov dpifudy 1
kal ypapopey ouv 00 = 1. ;

Edv 8° = 90°, 747e 1) pév TeTunuéun Tou P elvan 0, 1) B2 TETOYPEVT) P Kal

0

ExOuEY : % = 0. Ak ToUTo Spifopev s cuvnuitovov THs dpbiis yewvicg

Tov Spifudy 0, ypdeoupey 8¢ ouv 900 = 0.
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‘Omros 81& T& fpiTova TéY dteidy ywnidy, oltw kal 81& T& ouvnuiTova
Exowv kaTackeuoodf Trivokes, oi OTolol TapPEXOUV TG CUYTHITOVX TGV ywviddv

amo 0° Ewog 90° dvex 10°. *O TpdTros Xpficews TGV TWivdKwy TOUTWY QaiveTal &Tro
TA KOTWTEPW TTOPABE YT :

o) AT TH yeoviav va eupedi B) *Amo 16 cuvnuiTovoy va eUpe-
TO cuvnuiTovor : 67 1 yovia :
ouv- 56° = 0,559 ouvt = 0,946 = 6 = 199
ow 35° 20" =0,816 ouvf = 0,832 = 6 = 33° 40’

our 39° 32" ~ ouv 39° 30°=0,772 cuv = 0,238 = 0:239 = 8I=16%10}
ouv 65° 38" =~ ouv 65° 40' = 0,412 owd = 0,186 = 0,185 = 6 = 79° 20’

IMupadeiypata: lov. Na ebpete 16 cuvnuitovov mic 6&eiag yoviag, tiig onolag,
eDpokopEvng eig kKavoviknv BEoty, 1| tehikt) mhevpa d1€pyetar dua tod onpeiov P(3,4).

Abowe. "Exouev é11 p=V x® - yi=V 3+ 422 =} 25=5

< . o i 03
Etrouéveas c'uve_; ==

U

20v. Na katackevdoete piav 0&eiav yoviav 0, av yvopilete 6T oovd =%.
Avois. Noppdvopey dpdokavovikdy cUoTnua &Eo-
vwv kai Spilopev povediaiov Sidwuoua (Zx. 87-1).
Etreidny fiumopoupey v& AdPwpey x =1 kal p= 2,
ypogopey &vTds Tiis TpoTns ywvias Ty &fdvwy To-
tov mepipepeios pE kévtpov O kal &kTiva 2 povddas.
"Emréita &wi Tou &tovos OX eUpiokopev 16 onueiov (1,0)
¢k TOU OToiou o@épopey Trop&AANAoY Tpds TOV &Eova
Sy, 871 OY. ’Edv abtn Téuvn TO Toov eis TO onueiov P, gépo-
pev Thy OP, &mdTe 1 InToupévn yowvia eivan f 5: (OX,
OP). TlpdyuoTt oupguwvws Tpds Tov doBévta Splopdy ToU ouvnpitovou, eivon

ow & (OX, OP) = lp 50

2

ALKHEZEIZ

335) 'H.tehiky mAeupd ds ofelas ywvias 6 els kavovikfiy Géow Sitpyetar 8i1& ToU on-
peiou P (1,3). N& elpete 76 ouvnuiTovor kai T6 fiuiTovov Tfis ywvias 6.
3
336) N& xatookevdoeTe wicy Ofcfav yoview 8, &v yvowpilete 611 o) oud = 1o
2 1 ;
B) ouvb= o Y) ouvd = 3-

336) N& elpete pe xpfiow Tév mwdkew T& :

) ow 320 40’ B) ow 750 41’ ¥) ouv 180 28’
338) N& elpete ¢k TéV mvdkwv THY dfelov ywviav 8, dtav :
a) ouvl = 0,949 B) ouvb = 0,736 y) owé = 0,370

88, EQATNITOMENH OZEIAL I'QNIAZ,

A) "As Bewpniowley TTaA piav ywvicw 8 els xavonikfv Béoiv, drou & elvan
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oToixelov ToU ouvohou I, Tév Eeidy yowndr (Zy. 86-1) kol éotw P (x, y) Tu-
XOv onuelov émi Tfis TeAikfls TAeUpds Tiis yeovias, Sidpopov THs &pxiis O.
*Ovou&lopsv Epantopévny Tiis Otelas yovias 9, cupBoiixéds eg8, Tov Adyou

¥ o s ~ ¥
= Hroi elven 28 Spiouol epf= —

Edw A&Boopev &AAo onueiov i Tfis TeEAIKTS TrAeup&s s ywvias 8, ..
0 Py (% i), Bidgopov Tiis &pxfis O, & efucn ouugdovas Tpds ToV Sobévta Spi-

opov g = AL\P—I-
i &
TMopatnpoUpsy Sucs 6T -%J—:%-i (¢« ToU Becopriparos TV TpoPo-
> Xy

A&V) "QoTe 6AOYos \i Bev ELapTaTon £k Tiis BEoecos ToU P &mi s TeAikfis heu-
ps This ywvias, GAN éx TTis Béoews alTiis TadTns THs Tehkfis TAeUpds, BnAadh
ék TOU peyéBous Tiis ywvias 8.

Eis m&oow otelav ywviav § duTioToyel &mopéveos fvas kal pévov Evas Tpa-
YUATIKOS &p10uds, 1) Tipr Tou Adyou TW "Exouev SnAadt kol €86 plow ouvdp-

Tnow ué mediov Opiopol 1O clvohov I, Té&Y SEaddy youiddy, kad Tedlov Tipdw fua
oUvoAor &md TrporypaTikous &pifuovs, THY cuvdpTnow B — epb.

B) *Emreidn) 81k rdoav ételav yowviaw € elvar w>0 kai x >0, 6 Adyos %},Bn?\.
7 g9, B& eivan TdvToTe vas GeTikds TrporyUaTIKGS Gp1Buds.

Elven mpogaves 611 8Uc oo dtelon ywvion &xouv Thv alThv époTrrouéuny.
Kai dvtioTpdgws, tdv ol épamrrouevai SUo teiddy yeowdy eivenr foal, af yovia
8& elvan foou. Aid toUto Tiv EpamrToptuny wids Ofeias yoovias Ty ypdouer Kol
ds EgamTouéunu Tis dhyePpikiis Tufs Tns. Mpdpopev, m.yx. ep 309, o 25" 30’
K.O.K.

‘Edqv peTpriicwpey Tés yovias els poipas kal Tds dvTikaTacThCWUEY pi TS
SAYePpikds TIudS Tow, TOTE ) ouvdpTnols § — epb yiveTon pic dpiBunTikn cuvdp-
Tnois 8° — eph?, ut Trediov Opiouol TO olvohov {87 6 R kal 0° < 89 < 90" }
kal Tredlov Tiuddv O clvodov {w |y eR kai w >0 1.

TopatnpouvTes TO Zx. 86-3 fvwooluey evkdAws &T1 1) ouvdpTnals 0° — epf?
elvan alitouoa. TpdoypaT els 16 Zy. 86-3 PAémopey 8T1 STav 1) dfefa yoovio al-

Edvn, TéTE O &p1BunThs ToU Adyou \i yiveTon &piBuos weyaiUTepos, tvéd & Trapa-

VOHCOTNS YiveTal WIkpOTEPOS Kol ETTopévcos 1) Tiuf ToU Adyou \i yiveTan peyo-
AUTepos Spifuds. MahoTa 8¢, doov TepiocdTepov 1) ywvic 8 TAnc1&ler Tpds THY
opfnv, TOoov peycAuTépa yiveTar 1) éparrTopévn Tns UTrepPaivouca kébe ék TV
TTpoTEPwY G180uevoy &p1Budy.

Eqw 1) yoovia € elvon 1) undevikd) yoovia, T6TE 1) Tehikt) TAeUpd s TOUTI-
feTou (pd Téons TEPIoTPOPiis) ME THY &pyikAw ¢l ToU OX kai 16 Tuy OV onueiov
P i Ths TeAkfis mAsupds Exer TeTorypévny 0 kol TeTunuévn p.
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Eiven Aormov ToTe % — % =0. A& ToUTo Spilouer &5 EpamrTopévnY THS
unBevikis yoovias Tov &piBudv 0, ypdgopev 8¢ ep 0° = 0.
*Edw 90 = 90°, téTe 7y pév Tetaypévn ToU P efvan p, f) 8t TeTunpévn O kad

1) TAP&oTACIS Y Biv tye Evvoraw TTPOCY MATIKOU &pifpol. Atv SpileTan Aoimrov ecpcx—

mrTopévn S1& yoovicw 90°.
I) *Edwels 76 Zy. 86—3 peTpriowpey T& TUARaTa TToM,, TTyM, . . . TTgMg kad Errer-
T T& TppaTa OTl, OTy,. . ., Ol kai UroAoyicwuey TGS Tipds TV Adywv
MM, T,M, M,TT,
GG, & IE
e 30°,..., ep 80"
i le) 200 300 400 50 60° 700 80°

B Eycopev TOV KOTWTEPG Trivoka Bict TAS TILAS TEW € 200,

epf? 0,18 0,36 0,58 0,84 1,19 i3 2,74 5,67

Bhétrouey kol &mrd Tov Trivaka 6T 1) cuvdpTnots 80— epf © elvan altouca
Kol dvwooUpey &T1 flwmopel v AGPn dAas Tas BeTikds POy BTIKES TIHGS TAS pe-
yohutépas Tou 0.

“Orrex S1& T AriTover kad T& ouvnuiTove olTe kol 81& Tds EQUTTTOUEVOS
Eyour karackeuaodij Tivakes, of dmoior Bibouv TGS Tiuds TRs époTrTopéuns Ké
ﬂpOcsyylcw fuioeas Xl?\locrrou Bix Tds yooviag amo 00 Ecog 89° 50" adtovopévas
kard 107, AiSopsy pepikd TopodelypaTa XpnoILOTOITES Tou Trivakos, TOV
émoiov TapadéTopey els TO TéAos Tou PiPAiou :

o) 'Ex Tijs yowvias va eUpedi B) &k THs EpamTopEUTS VA
7| EQUUTTOMEVT) eUpeB] ) yovic.
ep 28" = 0,352 g8 = 0,249 = 6 = 14°
ep 46° 20" = 1,084 ¢¢f — 0,791 = &= 38° 20'
ep 650 22" ~ ¢g 65° 20" = 2,177 gpd = 0,518 = 0,517 = 6 = 27° 20"
ep 65° 28" =~ gp 65° 30° = 2,194 gpf = 2,770 = 2,773 = 8 = 70° 10’

Mupadeiypata : lov. ‘H tehkd) mhevpa g 68eiog yoviag 0 sig KAVOVIKT|V
Piowy diépyetar S tob onpeiov P (3,4). Na elpete myv £¢0, 0 nMuod kai 10 cvvo.

AbGoIG. ZUp@oves Trpds Tov Opioudy Exoper e = % Mveopilouey €€ &AAOU

w

. e — = . ; - e
Snip=V x2+y?=V25=05 kal émoptves elvan nud = 5 kal owd = =
N . Son i - - e = 3
20v. N katackevicete ofeiay yoviav 0. £av yvopilete bt 200 = i

Avoig. “Hutopolpey v& AdPwuey ¢ =3, x =4, omdTe - els dpBokawovikoy
cUoTnpa &Edvey XOY keBopifopey THy Béow ToU onueiou

o P P (43) xai Emerta gépopev Ty OP, (Zx. 88-1).
‘H < (OX, OP) elven 1) Inroupéun yoovic, 81071
L3\ . ep < (OX, OP) = ¥ = 3.
0 z "
Sy, 88—1
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339) ‘H TeAikf) TAeup& mds ofeias yowvias eis kavovikiy Béow BiépyeTan S1& ToU om-
peiou P (1, 3). Né& eUpete Thv ipamropévny Tiis ywvias TauTns Kal 1O fuiTovdy Tns.
340) N& kataokeudoete ofeiag yoovias pt s Efs ¢pamrTopbves ¢ o) epf, = _%
1
R epas & aiegls =i

341) N& elpete pé xpfiow Tédv mwékwy T& EEfs :
o) ep 359 35¢ B) ep 48" 48’ Y) e 26° 23’
342) Na& eUpete &k TGOV Tivékowy ThHv SfeTov ywviav 6, éTaw :
: a) €98 = 1,235 B) ep8 = 0,376 Y) e¢8 = 2,085
89. IIQX TXETIZONTAI METAZY TOQN TA HMO, ZYNO, E®O, THE OZEIAL F'QONIAT O,
’Euc’xﬁauev sig Ta TpoTyoudsva 8T1 81 piow &teiov ywviow 6 @ nub = ?W ,
ouvd = — sch =i &émov X, w elvon ai crustTayusucn TOU TUXOVTOS anueiou P

TS Ts?\lxng TAeUpds TTis ywvias 8, eUpiokopéins eis kawovikny Béoiv.
"Epdfapey dxopn 61 foxUer 1 x2 4 2= p2.
ArctipoUvTes &upodTepa T& pEAT Tiis TEAsUTais TaUTNS iodTnTos S1& p? elpioKoper:

x* ‘i—" s x® o 7 o §
= — BnA. = = = X =
o == o o o -+ o 1 kad, &1re1dn) = ouvd xad : nue,
1 iodéTns yiveTten : ow +nul= 1 [ (1)
i
EE & ¢ Je L S S
EE &Alou Eyopsv @b = R e
p "
SnAcEh | L Smile
ul n i eph = — @

Znuammg T& nuB ouvl, epf wmas ofeias ywvias 8, Aéyovtar Tprywvopetpikol d&pi-
Gpol Tis ywvias 6.

90. TEQMETPIKH THMAZIA TQN nub, covd, e¢pf MIAZ OZEIAL 'QNIAZ 0 EIZ TON

TPIFQNOMETPIKON KYKAON. )

*Eotw € pia deia yowvia eis kavovikny Béow (Zx. 90 — 1). Mé kévrpov 16 O
kol &kTive TTv povddo ToU prkous (troU Exet o
op1oti}) yp&pouev Trepigépeiay TEUWOUCOY TTY WEV
apyxIkny TrAsupav Tijs © els TO A Thv 8¢ TeAikny P
gls 10 P (x, y). Qépouev &roun TNV EQarTopény
Tou kukAou (O, OA) eis 10 A, 7 Omoix Téuvel )
TNV TEAIKNY TTAsUpay Tis © gis 70 T. *Qs yvwoTdv a 4z
elven :

lov) nud = % =y (Biom p=1)=dAye-
PBpikt) T ToU SrowdopaTos 1P. *HumopoUpev
Aorrov va eiroopev &1 TO U8 ToploTAVETOL Ty. 88—2

2 : =
YEWUETPIKGS UTrd ToU Siawvoparos TTP.
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. 20v) owd = % =y (Biom p=1). TlapioTdveTon yewueTpIKs UTTO TOU
dlavbopaTos 6ﬁ
TSR CAT)

3ov) €9 = = (O = (OA)

= (AT). TTapioTaVETO YEWHETPIKES UTTO TOU

BLoVUoUOTOS AT.

BAéopev Aoimov &1, v ds onueiov &mi Tiis TeAkTis TAsupds wmds Stefas
yovias els kowovikny Béow AdPoopey ixeivo, els TO &mrolov 6 wikAos g kévtpov O
Kol GKTive THY wovdBa, & AeydUEvos TPLY@VOPETPLKOG KOKLOG, TEMVEL TTV TEALKT|V
TAeupdy Tns, TOTE of TprywvopeTpikol &pifpoi Tfis yowvias 8 AqpPdvouv Tas
QVWTEP  YEWUETPIKAS onuaaias.

91. TIQE EXETIZONTAI METAZY TON TA KYPIA ETOIXEIA ENOZ OPOOTONIOY
TPICQNOY.

Kopra otoiyela tvos Tprycvou Aéyovtar ai rAsupal Tou kal af yovial Tou.
*Eotew ABT fva tplycvov dpBoydvior els 1o A. Aid v& &AouoTeUowpey
TOUS wuﬂo?\w{.&ox’;g, ouppwvolusy v& TopIoTAVwHEY Tas SAYEPPIKGs Tipds T
yovidy Tou Tprywvou ABI pé Tt& ypéuppata A,B,I
TG KOPUPEY Twv Kal T& prkn T&V &mévewTt TAsUp&dY ¥
pE TG dvtloToiya Uikp& ypduuoTa o, B, ¥, dnAadi rcpss
(BlR= &, (AT =B, (AB)i=y:
'Eqv tdpa 1O dpBoycoviov Tplycvov ABI Tebf a 8
&méwes gl TO Emrimedov XOY oltes, dote 1) dleia yoo-
vi Tou, Tr.%. B, v& ebpelf] el xowovikiy Séow (Zx. 91 = d = P
— 1), To1e TO onuelov [ éml Tfis TeAkfis TAsUpEs TS
ywvios B 8& £yn ouvteToypévas @ TeTpnpévny Yy, Te- S MoA =11

—
Torypévny B kol wfikos Tiis SicwuouaTinds dxtivos Bl foov ué a. Zupgdoves Aolrov
TPOS TOUs YVwoToUs pas dplopous 8 elvan :

8 (4y

Y

nuB:%ﬂ,cruvB:)é—, ECPB:-% (@)

*Eqw Tebf) 1) 8tela yoovia I els kowoviknyw 8o (Zx. 91-2),
Té6Te TO onueiov B éml Tfs TeAkfis TAsupds B& Exn cuvTETay-
pévas : B TeTHNUEVNY, Y TETOYMEVTY Kol ufjkos THS SlavuopaTi-
Ix. 91-2  «kifjs dkTivos ToU B icov pé o

~|

O& eiven AoITTOV GUUPOVWS TTPOS TOUS YVWOTOUS OPITHOUS :

nur:%, o r={}, Eq)l':% 5]

AexTikéds ol TUmol (1) xal (2) SiaTumdvovTen s EEFs :
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1) To fpirovov otsiag yoviag oploymviov tprydvov siven icov pé tov ho-
yov(*) tfic arnévavti mhevplc mpdg ThHV Umotcivovoav. Sa

2) Td cvvnuitovov 0&siag yoviag opboyoviov tprydvov sivar ioov pE Tov
royov tijg mpookelpévig mhsvplc mPog TV Umoteivovsay.

3) ‘H Zgantopévn 6isiag yoviag dpboymviov tpry@vov eivar ion pé tov Aé-
yov tilc anévavn mhevpdc mpog TNV mpookelpEévy kabBetov mhevpav.

Hapatfipnois. Ao Tous TUtrous (1) kal (2) TwpokimTowy T& EEfis B1& T&S
Sfelas yevias B, [T ToU &pboywviou Tprywvou ABI, ai émoial, ds yvwoTov,
elven oupmAnpwpartikel (B + I = 909).

nmuB=ocwTl, cowB=nurl.

AnAadn) @ 10 fqpitovov mbg 6Lsiag yovieg eivar Toov pé 10 cvvnpitovov tijg
cupnAnpopatikiic g kKai t0 cvvnuitovov ofeiag yoviag sivan ioov pé o 1qpi-
TOvVoV TG GUUTATPOUATIKI|S tng ywviac.

92. EIMMAYZIIZ OPOOI'QNIOY TPIFQNOY.

ATt ToUs TUTrous (1) kai (2) Tiis § 91 cuvdyoper &1 :

lov) “Otav yvwpilwuey Ta punkn 8Uo mAsupddv dpboywviou Tprycvou futmo-
poUpey, uE xpfjow TGV mivdkwy, vik eUpwpey pE UTroAoyiouous TO pijkos Tiis Tpi-
Tns TAsUpds kol Tas CAYePpikas Tiuds TOV ywviddy ToU Tprycdvou.

20v) “OTaw yvwpilwpey TO pfikos mds mAeupds kal THy hyePplkny Tiunv
uids Stelas yovias dpfoywviou Tprydovou, fuTopolper uE UToAoyiouoUs va £U-
peouEy T& PAKN TV EAAwY TAsUp&Y kol THY &AyePpikhy Tipny Tis &AAns otelag
ywvics ToU Tprycvou.

‘H dvwtépw Epyaoia AdyeTan érnikvoig 1ob oploymviov tprydvon. ’Emeidn
8¢ els Ty yiveTon ypfiols ToU fiUiTdvou, ToU cuvnuitévou Kal TTis EpamTopérns,
TroU eis TO dpBoycviov Tplywvov Exour Opiofi] ds Adyor edBuypdupoy TPT UG-
Tov, Bi1&k ToUTO SKpiPdds ol &piBpol : AuiTovov, cuvnuitovov, EpamrTopévn,dvo-
péobnoov tpryovopsTpikol Aoyol 1j Tpry@vopstpikol apbpol yowvics.

; AtBopsv xaTwTipw ToapadeliypaTa EmAUcews Oployvicor TPryvey :
lov. Na #miiv0ij opBoydviov tpiyovov ABT, #av yvopilopey 6t p = 250 cm
koia = 718 cm.

’Ernilocic. [Nvewpilopey &1 nu B = % — ??g = 0,348.

’Ek TV Trwvdxev eUplokopev :

B = 20020

I =909 — (20° 20") = 80° 60’ — (20° 20") = 69° 40'.

Mt Ty Ponbeicv ToU Tubayopsiou BewpnuaTos ebpickopsy :

v? = o — P2 = 7182 — 2502 = 453024, &pa y = V 453024 = 673 cm.

2o0v. Na émholij oploydviov tpiyovev ABIY, &av y = 30,5 cm kai B = 32°16.

(*) "Omeog 2udbxpey clc Thv § 41, B 6 Abyog 8bo edluypapumy tuqudtey looltal e tov

Abyov TEY Lnxéy Twv, &Tav petenlodv pi Thv edThy povada.
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*Eridvarg. [ =90°— B =57° 40"

B = % = p=y e¢ B. ‘Emoutveos efven B=30,5 ep 32°10'=30,5 - 0,629=
— 19,18, BnAoSh P =19,18 cm, o=V B+ y?, ik Tou Tuboyopeiou Becopn-
portos, fiTor e = V19, 18% + 30,52 = V 1298, 1224 ~ 36,03 cm.

A& 7o Bupody E Exoper : E= 2 Bry = - 19,18-30,5 cm?.

3ov. Na émhvdij opBoyédvioy tpiyovov ABT, éav p = 2 V10m, y = 3m.

Enihvors. "Exopev e9p B = % = 2—%—19 = Y—;-D = 6'—332:1 = 2,108 kai &k TSV
mvékey edpiokousy B = 649 40, ' =90° — B = 25° 20’

Thy o siplokouey pé Thy Pondeiay ToU Tuayopelou Becopripartos fi pé TN
B _ wbi
T nuB

dov. Na eiipete yopic ypilov mvakov Todg TpLy@VOpETpIKODg Gpibpovs tiig
yaviog tdv 45° Eis ké&fe dpboydwiov xai ioookehds Tpiywvov ABI elvon B =
=I =45 kai p =y, "Hpmopolpey Aormdw vi AdPwpey p=y =1 (Zx. 92-1)
omoTE: B =P2 4y =124 12 = 2 = o=V 2 kai émopdves X elvan :

1 V2

e nH 45 = *7 = on

BonBeioy TOU TUTIOY nuB, 16Tt B=anuB = a=

-~

auv 45°:L_=B
7 2

=

-

ep 450 =

—]

Ty. 92—1

Sov. Na elpete yopic xpiicty mvaxov tods TpPLy@VOpeTpikovg apibpodg
v yovidv 60° kai 30° Eis x&be lodmhieupov Tpiywvor BIA
K&Be ywvia Exel dmdAutor Tipny 60°. ‘H SryoTduos k&Be ywvias,
X Ths B, elvan k&BeTos wpods ThHY dmrévavTt arTiis TAeup&y Kai
Bidwecos ToU Tprycovou. "Av Aormov AdPuwuev Eva iodtrAsupov
Tpiywvov BI'A, ToU émoiou 1) Asupd éxel ufikos 2 povadas (2).
92-2), To7e £l 1O dpboycoviov Tpiywvor ABIT Ba Exwper (BIN) =2,
(ABY? = (BMN)2— (A2 =4—1=3 = (AB)=V 3 xad 8& elva: Sx. 92—2

nu 60° = ng = ouv 30°
1

ouv 60“:7=nu30°
ol 60“*111—311/3

1 V3
EQ 300:1’-?=-3—~
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343) N& 2mAubf dpboycoviov Tpiywvov ABP, v a= 12, B = 13" 20"

344) N& &mAuBf dpBoydviov Tpiywvov ABI, Tol émolou y = 400 mm, B = 446 mm

345) N& &mAubf] dpboydviov Tpiywvov, Tol oémofov « = 1,16 c¢cm, y =0,518 cm.

346) N& #mAuST dpbBoydviov Tpiywvov, Tou émolou B =75 m, = 68° 42",

347) Na& émAubf) dpboydviov Tpiywvor Tol émofov o =15 m, = 56° 30"

348) N& ¢mAubf dpboydviov Tpiywvor Tou émoiov Pp =135 m, B = T79° 28"

349) N& #mAubf épboydviov Tpiywvov ToU émofou y =38 m, = 16° 13"

350) N& elpete TO ufikos THs okids, Thv omolav pimTer oTéAes Uwous 15 m, dtaw
16 Oyos (¥) ToU fAlou Utrip ToV Spilovra elvan 20°.

351) AévBpov Jwous 10 m pimrer els k&molaw oTiypny oxicw 12 m. N& edpete 1O Gyos
ToU fiAfou Umép Tov SpilovTa kot Exeivmy THY oTiypny.

352) Eis dpBoycviov Tpiywvor ABIT yvwpilouey THv kdBetov mAeupav AB prxous 8 cm
kal 76 Uyos AH, 1o &trotov éxet Tiumy 4,8 em. N& Umohoyiocete ywplotd k&de picy &mwd TS
Stelas ywvias Tou &wd T dvwTipw Bedopéva oTorysia kal EmeiTa v EAéytete &v 1O &Bpor-
opd Towv eivanr 90°.

353) Eis #va Tpiywvov ABI 8iSovrar (AB) =7 m, (Al =13 m, A= 40" ’Edw IH
elvar T& Oyos ToU Tprydvou &md Thr kopueny T, v& UmohoyioBolv t& (AH), (TH), (BH), 1
yovia B, 16 (Bl kol 70 éppadov E ToU Tprydvou.

354) ’loooxeAoUs Tarycovou ABT tivon (AB) = (AN = 46 cm xai f) &wéAuTos iU TS
yovios A elven 58° 17°. Né& epete THv Tipfv Tol Gwous AA kal Tfis Béoews Bl Tou Tpiycvou.

355) N& edpeTe Thy &méAuTov Tipfy Tékou (eis woipas), T moiov Exel xopdhy 10 cm &g
KUKAov &kTivos 12 cm.

356) N& ebpste THv &méAutov Tipnv (els poipas) Totou, T6 Smoiov Exer xopbiy 280 mm
kal &méxer afTtn &mwod TO kévtpov ToU kUkAou 750 mm.

357) Eis &va xikAov dxTivos R = 23 cm v& Umohloyigers 16 ufjkos yopbiis Tétov
G20 22

358) N& karockeudoete els X1AMOCTOUETPIKOY XapTi T& dpBoywvia ,els 1o A, Tplywvx
ABI, &tav

1

_a) ow = - kal (Al =50 mm
2

B) nu B =i kai (AB) =35 mm
4

y) s¢ = 3 kai (AlN) = 25 mm

(*) "Ydog 7ol firlow xartd Tva sTypuhy cig éva tomov dvopdlouey Thy yewviay, Tod oynuws-
Tt pt Thy meoBodfy g Emdve eig dpwlovtiov émimedov f dmrued) dntig dmd TO onuelov T Ta-
paTnpficewe Tpbg Tb xévrgov Tob HAlov.
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KEQAAAION X

ETOIXEIA HNEPITPAPIKHE ZTATIZTIKHZXZ

93. BALIKAI ENNOIAI KAI OPIZMOI.

A) Iepieyopevov kai okordg 1iig Ltutietikiis. Ko’ Etos eis Tds épnuepiBas
Bnuooievovtan of &mwoloyiouol, ioohoyicuol TéY Siaedpwv ‘Etcupeidv, Tporre-
{év kAT, ouvoBeuduevol & oyedioypdppaTa Kol «ZTATIoTIKOUS Trivaxkasy Si1&
Thy koAuTEpow Kol eUkoAwTépay KaTavdnoiv Tev. To alTo ylvetan pé Tous Trpo-
ypouuaTiouoUs Siagdpay Epywy Tijs Biounyavias 1 ToU Kpdrtous. *Emiong yveo-
atal elven af «&moypagai ToU TANBucpoU», Trou Bievepyel 1) EBvikt) ZTaoTioTI-
k) ‘Ymnpeoia. "Amoypagal TAnSucuoU f) yewpyikdy éxtdoewy EyfvovTo &mo
TV TOAU dpxaiow émoymv.

‘H ZtaTioTikf s T émoxny pos &méktnoey SAws iBianTépav omoubouo-
T Si1& Tov ToMiTioudy pas kal dvemrTUxOn els wiow éxTeTapévny EmoTRuny pé
TroAhoUs kKAGSous. Eis Ao & Kpdtn of oTamicTikal Epeuvan évepyolvTtan ouoTn-
HATIKES &S KA dpyavwiivas CTATICTIKGS UTTNPeGics.

‘H Zratiotiki sivor khadog tdv «Epnppocpéivov Madnpoatkdvy kai dg
Epyov g Exer TRV cuykEvVipwoy ctolgeinv, Ty tafvopnciv tov kel Y Zpea-
viow abtdv el kat@linhov

popenyv dote va dbvavial va 'EEéEic Ktnvotpogikod mhnbuopod

avoiubody kai va Epumvev- (Els y1Mi&Bas kepoAdv)

Boby S v EEummpétnory

&uq)bpu)v GKOT®V. EiSos {wou 1959 1961 1963 1964
B) ITinboopdéc, Xroti-

GTIKO Bsﬁopévu, ’Iﬁ[érnfgg_ Bdes 1045,7 1108,9 1160 1140,4

‘H FraTioTikn Cbg UTOIXETC( BO\:‘FﬂU?\OI 72,6 67,2 63,5 60,8

Sl Epyov g UUYKEUTpd)‘ ﬂ?oﬁa'rcr 93339 9593,5 9720 9450

Alyss 5066,1 4979,0 4700 4570

ver &pifipous, of Smolol dva- Xoipol e381 | ezl | 632 646,8

pepovTa els Evar oUvoov GuTi- Mrvé 15146,3 | 16341,9 | 18000 | 18426,3

Keldveoy  (Bpyiywv 1) ayu- :

¥ow). To olvolov aUTod Ka- Mny® : “Ymoupyeiov Fewpyias. TlvaE 1.
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AeiTan  otatietikdg mhnluopdg ) povov thnBuopég. TT.y. Eis Tov évavti mivexa 1
Eyouev oToryeia 816 THY dvdrrrutiv ToU «KTnvoTpogikol mAnBucuolu» Ths Xcd-
pos Hog, Kotd T& Etn 1959 — 1964,

Eis Tov kaTewTépo Tivaxka 2 TrepiéyovTan oToiyeia Tiis eEeAltews ToU «mrAnGu-
oHOU TGV povipmy HETOwaGTEW» KoTd Ty Tevtastiov 1960 — 64 SnA. adTdv
TToU &uexdpnoav &wod Ty ‘EAAGBa 81& pdvipov EykaTdoTaow s 16 EwTepikdy.

'EE£XEIG ToD apiBpod TV povipmy petavast®dv

1960 1961 1962 1963 1964 |

*Appeves 33278 36209 51868 61966 66265 i

Onhers 14490 22628 32186 38106 39403 |

 *ABpoicua 47768 58837 . 84054 100072 105568 !
Mny?d : EZY.E Mivat 2

K&fe oTaTioTikds TTANBUGHOSs EpeuvdTar s TTPos GPITHEVE XOPOKTNPIOTI-
k& TGV oToryelcv Tou. “Eva olvolov dwdpdrroov elvan «mAnbuopudsy 6xs Tpos TNHY
fNiAklow 7| TO dudoTnua f| Tov @opov elcodhuoTos f THY udppwaty KA. To oU-
vohov T&V pafnTédv Evds oyoheiou elvan «TTAnBucpdsy ds wpos T Paduoroyiow
7| T&s droucias f| TO Pdpos KA. ‘

Al yapoxTnpioTikai 18161 TeS, Evds TANBucuoU, Bik Tas dmolas, Evdiogé-
peTan 7| ZTaTioTik, SiakpivovTal eig mowoTikdg kol &ig mosotikag 1B10TNTOS.

1) Mowotikai idiotnteg. IMowotikn sivar kaOs 1816tng, 1) Onoiv dév Emdéye-
ol pérpnowy, SnA. Biv EkepdleTon eis dplopévas povddas petprioecs. Elg wkabe
TANBUouoY dvbpcotreov Ty, o 1816t TES QUAOY, Eyyapos, 0pddbotos, dAhodomrds,
dvoh@dPnTos, kAT. elven TrotoTikai. KaTa Tés iBidtnTas adtds SiauepileTan TO
cUvolov els kKA&oels kad pi dmapifunow evploketan & TANO&pIopos kéde LGS KAG-
OECOS.

2) Mocotikai idiotnizs. Ilocotikn sivor kdale i810tng, 1) Omoiv diverar
va petpndfl, Snh. vd éxepocdii pé dploptvas povddas (A.x. Papous, &ykou, uKous
KATT). Al TrocoTikal 1816TnTes, AcuPdvouy dp1BunTikés Tiuds, émropéveds elvon pe-
rapintai. TO dvdoTnua, 10 Pdpos, 1 HAkia, TO eloddnua Tév dvBpwmey elvet
TToadTNTes MeTaPAnNTal kol &moTeAolv TocoTikds i810TnTOs TGV TANBUCUEY.
Emri &mrapifuniosws Ty oToixeicov Evds TAnBucpoU kol TpooBI0pIoUOU CXETI-
K@V TTOCOOTEY, AY. YEWACEWY, yAHwY, Tapaywyfs TpoidvTwy KAT, T& To-
cootd aitd AapPdvovtal &5 TOTOTNTES METHPAN T

Mict peToPAnTi v cuvveris, dtow SUvaron v AdPr (TouldyioTtov Beco-
PNTIKGS) k&b T es fva Sikornpa. Ty, f) «xwpnTiké TN el v TANBUGHOY
TAoiwy, f) TS elodBnua &vbpomwy, fi & @dpos eloobnuaros, lval cuvexels peTa-
pANTAd.
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Mic: petoBAnTn elven dovveyfis, STov AapPdun ds Tipds poévov Quolkous
apifpols. Ty, & &piBuds TGv @orTavTwy palnTdv s T& ‘EAAnuika Nupvaoio,
6 &pifuos Téw ceAidawv Evds TANBUcueT PiPAicv elven douveyels peTafAnTadl.

Oi apibpoi, oi dmoior dvapépovion eig ta otoryeio évog mAnOuopod Aéyov-
101 6TUTIOTIKG dgdopéva. “H ouyk&yTpwols TGV oTaTIOTIKOY BeBopéveov &roTeAel
Thr omoudaioTépay @dow els Tas Epyaoias wds oTaTIOTIKTS WeAéTns.

94. TPOIOI EYTKENTPQEIEQL ITATIZTIKOQN AEAOMENON.

‘H ouldoyt) 16w oTaTioTIK@GY oTolElwy YiveTan pé Tous EEfis TpdTTous :

o) AV éarnoypugiic. Mé Ty dmoypagny ouykevtpoUvTan ai &mapaitnTol
TAnpogopial @ro 6rov 10v otaticTikdy wAnOvopdv. KatapTileTon &k TEV Trpo-
Tépwov Ev elBikOV EpwTnuaToAdylov (Sektiov droypupiic) kad niav dpiopévmy fué-
pov eiBikol UmGAAnAol, ol amoypageic, Sievepyolv ThHy cuuTAnpwoiv Tou Bik
kafe dmoypapdpevor. Al dmravTthioss eis T EpwoTruaTa ToU BeATiou elvan ouvr-
o fva wady ) Eva «Eyi» T Evos &piBuds.

B) Aw derypatolnyiog. Eis mwoldas mepimTchosis Siv eivan  daropaitnTos
7 yevikn) dmoypagh tvos AnBuopol. TéTe Sievepysitan «BSerypoaToAnywics BnA.
dmoypagh) &wds Umosuworou ToU mAnBucpol, fvds Selyparos Smess Aéyetal,
Kkal TO oTroiov AapPdvetan kaTd TpdTov dioTE V& GUTITROsWTEUY Soov TO Bu-
vaTdy TepioadTepoy Tov dpxikdy TAnduoudy. Obtw m.x. 1| E.Z.Y.E mpd SAlycwy
ETv, B1& var pedeTron T EfoBo Trs EMANMVIKTS oikoyeveias, ToU «voikokupioU»
émeds elrov, Exope amoypagty els fva Selyua &mo 2500 pdvov VOLKOKUPILAL.

Y) A cuveyobs Eyypaoiic. Eis eibika SeAtia karorypdgovTan oToiysia kol
mAnpogopicn 81° Eva mANOuoudY, ouykevTpolvTan B¢ T& SeATia alTd &md &i-
Bikas Ummpeoios s peAéTnv. Euvexns Eyypoer yiveton Ay, eis T& Anfiapyeia
W Tag BrAdaEls yewnoswy, yduwy, Sovdreov KA., ey T& Noookopela i TNY
kivnow T&v &oBevidy, els T& Tehwveia KA.

Eis dopiopsvas meprmrddoes, Tav TpdKeITal Tepl Tfjs peAéTns fvds eiBikol
feparos, Sievepyeitan f Aeyopéun oranictikt] Epevva. Ty, Si& Ty EaxpiPocty
Tis woudikfis EyxAnuaTikéTnTos 1) Ths tEamAdoews mds dofevelios f S1& TOHV
TPOOBIOPICUOY TOU TTOCO0TOU TV dvehgaPriTeov WIS Ywpas KAT. yivetal
OTOTIOTIKN Epeuvat, AUTH yivetan ) Si& yevikfis &moypaefis ToU TAnSuopoU f
Bl kaTaAAnAou SerypoaroAnyics.

AZKHZEIZ

359) *Amo & glvohov pafnTdv vd Spiobi] «oTaTioTikds TATOUCUOSH uE XSPAKTNPI~
OTIKOV O) TIOIOTIKOV ) TOGOTIKOY.

360) *Amo Tas axoAclfious iB1oTnTas ol eivan ToloTikal Kkl Toial TTogoTikal ;AT
Tas peTaPANTSS Tolon elvan ouveysis Kol Tolc GOUVEYETS ;

1) *AvdoTnua, 2) siodbnua, 3) P&pos, 4) &piBuds &y &uwy, 5) yewpyikds KAfpos, 6) Ma-
paywyn tomepidoeibadv eis Téwwous, 7) ttaywyn oTagidos eis Tévwous, 8) &piBuos Sialuyicwy,
9) dmoucici padnTdv Evos oxoAeiou, 10) Bafpol érnoias Tpoddou Tpoayoutvey uabnTéy
Tév Muuvacicw, 11) OUpara Tpoxaiwy SusTuynudTov s Eva pijve, 12) TayUTns TdY TAoiwy,
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13) Ardpreix [oofis els dpas AAekTpikdy AaumTipwy, 14) fi Topaywyn duvév s Ty ‘EANG-
Sa xal 15) 4 eloaywyn kaTewuypévou kpéaTos els TOWoUS es THY Xdpav pas.
361) Ao Tds dxohoUBous peTaPANTAs Teian eivar cuveyels kol Tolan &oUVeXETs ;

1) O &p1Buds TéV xTiopdTwy es var Nopov tfis ‘EAAGSos, 2) To mAfibos Tédv dvBpdov
TV Adywv Tou TefikoU pas, 3) ‘H Bepuoxpaoia eis fva TéTTOY, 4) Ta fuepopictia Tév ‘EAAR-
v tpyatdv. 5) To dpéAipov popTiov T&V eopTny®y abtokwhiTwy. 6) ‘O dpibuds Tév avTo-
KWwATwY, T& dTola xuxhopopouv els THy *Abfva THv Teheutalav Sexaetiav, 7) ‘H KOTAVEAWOIS
AAexTpixol peupaTos £l kiAoPaTdpas TV olkoyeveidy wds ouvorkias. 8) T& TUTTOY papIK&
A&On els Tas oeAiSas Evds PifAiou.

95. EMMEEZEPTATIA KAI IMAPOYZIAZIZ ITATIZTIKQN AEAOMENQON,

a) ‘Ernstepyocio ctatienkdv ctoigsiov. ‘OTtav ouykevtpwloly T& oTol-
Xela, BnA. ai oxeTiKal TPOS Coplopva XXPOKTTPICTIKE EvOs TAnBucuoU TATPO-
gopiau, 1) “Ymnpeoia, fj émolx Sievepyel v OTATIOTIKNY MEAETTY, EAéyyEl TX
oroixeia aUTd. “ERetéfovton &v rpods v Ta Sedtia TS dmoypaos, &v elvor OAS-
KANpa Kol &pBés oupmAnpoutva kel dpyiler fi Sichoyn T&v oToiyeiwy, @OTE
UTrd popev &piBuddy vé ipgoavicoly els Tols mivakas. "Edv T SeiTia elven SAiya
(8eos 1000), f) Bichoym ylvetan «ut TO ¥ep», GAAwWS ué AUIAUTOPETOUS Uy ovas
(%cog 50000 BeATia) xai pé alTopdTous TeAelws (&ve Téwv 50000 857\-riwv) Kata
THy unycwikny SiaAoy Ty k&@e SeATiov TpéTrel v HETCOY PaQT] elg c:?\?\o, els O Smroiov
k&Bs TTATpogopia cxv-no—rmnge-rm gl Tf] Pdoel «xcdBikogy pé Eha aprfpdy kai O
&p1Buds ut plav iy Tol SeAtiou petaypapfis. “Edv al dmral efvan &k Tév mTpo-
Tépwv Etotpol el TO Tepibcdpiov ToU BeATiou ket THY TepiUeTPOV TOV, TOUTO
AéyeTan Sratpnrov. “Edv Tés omas Siawoltn els To Behtiov veTorypogfis  eldixn
UMY CwT) HETA THY CUPTIATipoocty Tou, ToUTo AéyeTol diatpntov. MeTa Thv épya-
olov SiaTprioews, wia unyavn, i ErainBedrpra, EAéyxe pimws OTdpyow oPAA-
HoTe el T& BeATia petaypagfis. TéAos T& BedTia peTorypagfis TomoferolvTon
els &AATY unxovny, tov Swehoyia, 6 Smolos T& Ywpile &g Suddas  CUBPLVLS
Trpds T& [nToUpeva oTorKeiat Kol T AMOTEALCHATX Ths Blahoyfis KaTCypQov-
Tan eis Trivakas.

B) Mapovciacic oratieTik®Y dedopivav — Ilivaxes. *O Aoy KaTAAANAOS
TpdTros B1& v& EupawicBolv T& oTaTioTika BeBoutvar TPoS UEAETNY givan 6 wivak.
SuvnBos els THY TTaTioTikAY of Tivakes elvan ouykevipatikoi, Eis adTous el HIKPOY
ZxToow kol &mAoUv TpdTrov TrepiéyovTal T& oTotxela wds épelvns. Kartatdooov-
Tot TaUTa gls oTHACs Kol ypoapuds kol elvar elkolos 1 peTalU Tov cUYKPLOLS.

IMopadeiypata. Eis &va Tupvdolov kaTwTépou KUKAOU Eveyp&enocy KOTA
THv Bvaptiv ToU oxoA. Etous 1969-70 &v SAw 464 padnTai. Eis évee iS1axdTepov Pi-
PAiov, 1o MaBnroréyrov, Eyp&enooav ué Thy celpdw, mou évepavicbnoow Tpds
&yypagfy, SnA. Eypden TO dvouaTemdvupor ke palnTol, TO dvopa  TaTpos,
TS #1o05 KAl & TOTOS Yyevwrnoews, T T&Eis KA. "QoTe 1O MafnToAbytov elvar Evas
yevikog mivag, pia &obrkn pé oToixeia Tou TANBUcHoU TéW wednTév Tou Tu-
wagoiou ToUTOU.
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"ot &mi Béhopey var pdbwper mboor elvan of podnTol kd@e TdEews. M
amaplBunow eplokoper tov &piBpdy TéHy  padn-

TéV Kal Ta dmoTeAlopaTa Eppavifopey el Todv e ‘Eyypapbvres
TapamAeUpws  ouvorrTikoy  Tivake 3. "Exopev |~ YRS i Rl 11
€86 mooTikny  Tokwdpnow pi Baow Ty 1816- - -
TnTa «Télis Eyypagfion kel pt Td Tpla yapa- ! b
KTNPIOTIKE el alTny, & A,B,I. I 95

Els o otvohor Tév padntév dytveto fvag “Abporopa 464

Srapepiopds el Tpeis dpdbos, els T Tpels 161au-
Tépas Tétes, ‘H Epyaoia adty THs dpaBomroim-
oews AEyeTal katavopl tob mhnluopo kutd cugvotntag 1 kol KUTEVORT) UL VO-
wrov. ‘O mAnd&pi0uos ke TaEes AbyeTan dndlutog ouygvbTng kol oupPollle-
Tou pe 1o ypdupa ‘0O mAnB8&piBuos ol TrAnfuopoU AyeTar 6k ooyvotng
kol oupPolileTonpt 1o N ) pt 1o Zf. A i A’ dEw Ay, elven [ = 235, Evéd
elvon Zf = 464,

Mivat 3

Lyeukn ovgvétng hiyetun & Loyog tfig @mokiton auyvétntog mpdg THv

{5280
ST = dgq—0:906.

To i@bpotope thv axetikdy cugvotitoy sivar igov pE TV povada,

ohuciy. Ty, 81 Ty A T&Ew ) oyeTikd) guywérng elvon

Mpdrypar, elven :
[ DLy oSt Rl

g it g ks i e

To ywopevov tilg axetikiig ovgvétyrog fni 100 6ider v oyetikiy cuyvo-
e el fkatosnuia mosootd (tdoov Tolg fxatov). Ty, Si&x THy A’ TdEw
elven 50,69,

Znpefwors. Els t& Madnpoatikg 16 &0poropar X, f X, 4 Xy ... Xy oupforleTan

V.

pE TS ZX BnA. «dOporopa 16 Speov X pt Belktn K, STav TS K AapPéun puoikds  Tipds dard 1
Kol

v
oag vu. Eig iy Zramotiy épws té Zl, ypdeeran oupPorixéss Zf.
Kol

"Eores &m1 10 dwewotipw

A tvrTe ¥

Tatrs Eyypagtvres T lupvdoiov fvan pikrdy ayoleiov.
(il _Mabnral | Mafmpian | | Els kbBe T&Ew 0& dmoapiBur-
A 130 105 235 owpey pabnTds kal padnTplag
e 134 | Xwplotd  Exnuariletar  Aor-
5 %5 35 o5 | Tov & mivak 4. Els adrdv din-
- ' —————  TdoOn & TAnBuopds ds Trpds

"ABporopa 245 i) 464 ¥ A i 5
} 8o moloTikds B1d&TnTOs, TTpd-

B TOov s Trpds Ty Tdliv (pd

Tpla xopaxktnploTika  A,B,IN)
kol BelTepov dog TTpos TO @UAoY (ut 8Uo  yapakTnpioTikd, &ppev - OfAV), ‘O
mival 4 Aéyopev ST zivar pd 3 x 2 Oupidag, 7 &mAds «rival 3 x 2».
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Els Tov Trivaxa 5 Eyopsy T& oTolyeio ToU 4, AN [E OYETIKAS GUYVOTTTOS

gle ikaTooTiala TTOTOOTE. AUt Utroloyilovral ¢ TPos T& dOpolopare TGOV
ornAddy. Ty, PAémopsy &1 elg s

3 ’ L 2 (1 Ly (] b e IL-Y Y [;Ci ql{ VITE S V
Ty B 'rcxh‘\:' durjkouy T 26,_)!, T&Ers e
& podnTdy, Ta 31,5 9%, Tdv Mo ral MalrTpiat
paOnTpiédy kol Té 28,9 9, Shwy A 53 47,9 50,6
Tév Tpogipwy Tou [upvasiou. o 6.5 35 8.9

' 3 0" MY il
: Eis Tov TI'\{UC(KO: 1 (§ ‘)5, B) = 2005 i 20,5
& kTnUoTPOPikds TIATOUOHOS Tor- S
A = { "Alpolopa 100 100 100

ElvopETTON TTOIOTIKES PE KOTOWO=

Pty oUYVOTI|TGY KaTa TO elbos Mivat 5

Tou (mou. ‘H katavopt) ylveran

els plov orpaw érddy, Els thy oeipdw odTiy TapovoialeTan pla ToooTIKN peTafoln
ToU ép1Bpol kabe efbous. ‘O &p1Bpos T KepaAddy ke eiBous elvan pla douvexms
peTaPAnTH. ETradn f) xpovohoy ki) ko draki Bier iy elkdva Tijs fEehitecos ToU
mAnOuopoU pE ThHY Trdpobor Tau ¥ povou, vopllopey, 611 1) peTaPody auTh Tou
TAnBuopol tapTdTon dd Tov Ypoévo, tued yvwpiloper, oTi Bev elven 1) Trapé-
Aeuots Tou xpovou Ty alric Tijs petaPordis Tou AT 0uopou Ty {odoov. Loppuvoi-
pev vo Dcopdpey tag oho prtafinrag, THY Ypduov kad THY TTogoTikfY EEEALW TOU
TTAnOuopoy, Mg mood cvpprtaflnti.

Eig tov mrivaka 2 (8 93, B) éxoumey mooTiknw kard gpUAoy Tokwopn o TouU
AnOUGpHOU Tou, £ls plaw auyXpaves Xpovoloy KTy kardradw, i dmofa Belkuiel
Ty TrogoTikhv EEEAEIY aUTou kartar ThHY Setiov 1960 — 64.

Ynueimots. Kdbe mivat otamorikbdy otoiglov 0 i1y els 1O Gvw pipos Tou iva TiTAoy,
Abtds 0 TIANpopopi] GuvTdGs kad oapéss mepl 1o tl mwEpityer & arivat, pi mrofav karderativ,
elg trolav ypovikiy meplobov kal s aroiov romov. Els o kére plpos 0 dvaypdperan fj wnyn
&rrd Ty dmrolav rpofpyovral T& aToiyeia Tou mivakos. To « réoov Tols traTdys 1) oupPolikas
% UmohoylleTan mwhvrote pE Tpootyylow tvds Bekdrou.

Eic tov karwrépm rivaxa 6, 10 % Umoloylleton frl ToU ouvdAoy ToU
wAnOuopol Gid k&l Eros. TMoparnpoUpsy els adrdy, &1 s Tag *Advos Ked THY
Ocoaahovikny ouykevTpouTar T 60%, meplmou Tiis oikobokiis BpaarnpiéTnTos
Tijs XWPOS HOS. 5

v) Kataptiowg fvog mivakog. “YroOitopey &T1 ele 10 Mupvdoto pi Tous 464
paOnTds, Tév dmolwy pia karavopn tupaviteTo els Tov Trivaxke 3 (§ 95, P), Eyé-
veto Epavos Umkp Tou E.EZ Al elogopal korray wpllovTen £ls GUopaoTIKGS Koo
ordors e padnTédy, ol dmolan drroTehouy Trivakas, SAN Gyt ouvoTrTikous Kol
EUYPNOTOVS.

"EoTem &1 1) pikpotépa elogopd elvan 4,5 Bpy. kol 1) peyohuTépa 28,5 Bpx.
‘H Bidpopd 28,5 — 4,524 Ty BUo Ekpwy TIHGY AéyeTan gbpog (mharog) tijg pe-
prmeiic. ‘H peraPinTn (Epoviki) glogopd) elvon ouvexts, Bi1dT Buvarrar v AdPy
Tréoay Ty peTaly THY drpeov Tipddy. To alvohov TIHY TS yopileTon els Té-
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Mewypagikn katowoun Tfis *18icoTikfs oikoSoukfis SpacTnpiédTnTos
(els x1MdSas kuB. pétpoov)

1962 | o, 1963 | o, 1964 | oy,

1 Tleproyd) *Abmuésy 10095 | 50,8 | 11032 | 48,7 | 12048 | 46,9

2 Srepect ‘EAAGs — EdPoia 1534 |7l 2082000 i g

3 TleAotréwwnoos 1212 6,1 1576 7,0 1745 6,3

4 ’lévior Nfjcol 147 0,8 274 1,2 243 0,9
5. "Hmeipos 321 1,6 330 1,4 423 1,5

6 Gecoahic 524 2,6 736 3.3 1119 4,1

7 MakeSovia 2377 12,0 2809 12,4 3417 12,4

8 Qecoahovikn 2344 11,8 2334 10,3 3589 13,0

9 Opéxn 498 2.5 617 20 584 21
10 Nfico1 Alyaiou 496 75 595 2,6 607 2
11 KpfiTn 317 1,6 325 1,4 516 1,9
i 19855 | 100 22660 | 100 27612 | 100

Mnyn :.Tpdﬂ'egu Tfis ‘EAA&Sos Mivat 6

teis (Gmd 10 16 SArycotepov, Eag 25 6 ep1oodTEpOV). EBE &5 Angbolv 12 Té-

' . . = M 24 e ; e ; [
teis. TO mAdmos kdfe wids elven 5= 2. Eis tov mivaxa 7 f) « oTNAN «T&Eecos

elopopdsy ouuTAnpoUTen &uéocos.

Eig kabe taEwv trapyovv Gkpor ipai. Tvpoovotpey drmg 1 avoTépa Tipm
Vo iy aviiky gic v t6Ewy, GLha v sivar 1 kKatotépa Tipt gig tHv Emopivny Ta&uv.
TLx. &is Ty dny Té€w Sév dvrike: N T 12,5 8py. "Apc oot &md Tous 464 pafn-
T&s EmAfpeooaw 12,5 Bpx. 8& cunmepiAngboly eis Ty 5nv Td&Ew.

To npidbporoua Tév EKPOOV TIUEY els k&be T&Ew AdyeTon pEon Tpn. Mé T
béTas TILGS oymuaTileTen 1 B" otAn. Katdmw &1° &mapifuricews TEY palnTy,
Téov dmoicov 1) slopopd duAker eis k&Be TaEw, yiveTan 1) xaTavoun Ko oUXVOTT)-
Tas Kol ounTAnpolTal fy y' orhAn. Eis TV ¥’ oTHANY paiveTon 811 & Urdpyouv
elopopal padnTéy, dHoTe v oxnuamiodij | 4m, f 6n kai | 10n TéEs. *Eyéveto
Aoiméy 1) duadoTroinois Tol TAnBuopoU, 7 kKaTavout) aUToU Ko CUYVOTTTCS.
(95,B).

H & othAn e Tithov «&BporoTin auxvéTney. Eis adriy qvTioToly (T
i kdbe T&lv TO &fpoiopa Tiis &moAUTOU cuxvéTNTOS THs TdEews Kol SAcov
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*Epavos pafnTédy Si1c tov ‘EAA. ’EpuBpév Ztaupov A’ Muuwaciov

Téters Méan Lﬁ’éﬁﬁ%ﬂ &Bpo1oTIKT Exw,mh dBpr’Jm‘r.
elopopds 11|T|1=| (c’nré?\.f ouyv.| cuyvoTns GUX:ETUS U:x;fﬁ
In. 45 - 6,5 5:5 58 51 - 12,5 125
Ocl 65 - 85 7.5 30 88 6,5 f9,0
Ak en 105 | 95 | 54 142 11,6 30,6
4n. 10,5 - 12,5 IS — 142 — 30,6
5n. 12,5 - 14,5 135 85 227 18,3 48,9
6n. 14,5 - 16,5 1555 — 227 — 48,9
i 16,5l 182 17,5 69 296 14,9 63,8
8n.-18;5. - 20,5 19,5 80 376 17,2 81,0
9n. 20,5 - 22,5 215 63 439 13,6 94,6
10n. 22,5 - 24,5 23,5 — 439 - 94,6
1171.‘ 24,5 - 26.5 25,5 15 454 3.2 97.8
11n. 26,5 - 28,5 27,5 10 464 2,2 100
E ] Ef = 464 100
Froryeia UtofeTika Miva 7

TGV Tponyoupévewy Tns. TLy. Sk Thy 3nv T&kw Exoupev 58 + 30 4 54 = 142,

BnA. of 142 pefnTad EmAnpwoay & kabévas OArywTepa &md 9,5 Bpy. & kodévas.

‘H oyeTixf) ouyvdTns gis TocooTd i Tols EkaTov Y, dverypdpeTan s THY
£ oThANY. Ak T ST TEEw 7) oXeTIKT oUYVOTNS elva 2186—1 = 18,39 8nA. 70 18,39
TGV BadnTéY EAnpwoey &wd 12,5 Ews 14,5 dpy. 1| kal péonv Tiudy 13,5 dpy.
*H 6n oThAn Tiis dBpo1oTikiis OXETIKTS CUXVOTNTOS oXNHaTileTal dmd Tér Gedoué-
va Tiis 515, Omros &kpiPéds 1 4n oThAn oxnuaTileTon dmo T& oToiyeia T 3ns.
Eis Thv 8nv Tdfw 7 &BpoioTikh oyeTikn ouxvéTns eivar 819, Touto onuaivel
&t1 1o 819 T&V pebnTdv EmAfipwosy kaTw amo 20,5 dpy. & koabvas.

AZKHZEIZX

362) Kat& to 1968 els v ‘EAA&Ex 81’ dropa Béka 7w kol dww pé dmoypaghy
ouvekevTpwbnooav T& dxdAouba oToryeia. Eis 121000 wpéowTta, T& omola floav SimAwia-
ToUyo! dvewTdTwy Tyohdy 26000 Aoav yuvaikes. Els 544000 &mrogoitous Mupvaciwy of 311000
floow &vSpes. Eis 2836000 &mogoitous Tol AnpoTikou Zxohsiou fioow dvBpes 1628000. Eis
1995000 TroU 5&v iTeheiwoav TO AnuoTikdv TyxohieTov Aoav 1021000 yuvaikes. Eis 1245000
&ypaup&Tous Aoow 246000 &vdpes. Na yivn mival 2 3¢ 5 Bupidew (ZTorxeia UTroBeTIKG).

3€3) Eis ulav &moypaghv 3500 olkoyeveitv ebpéfnoov 275 oikoyéveion Yepis Kavey
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Téxvoy, 845 pE fva, 1056 pe Blo, 712 pt Tpla, 542 pi Técoepa kai UméAoiTrol pé TévTE Kal
Gver. Na yivy mival w oxetikds ouxvdtnTes. (AeSopéva UmoeTikd). N& oupminpwdii oThAn
&BpoloTikils ouxveTRTOS,

364) ‘O lupvaeThs évds Mupraciou kaTwTépou kUkAou, eis LETPNOW TOU &VAOTTMA-
Tos TGV 464 podnTddv Tou elpe pikpotépaw Tipfy Gywous 1,40 p. kal dveotépow 1,88 p. Né&
katapTiceTe Eva Tivaka, dtraws & Ut &p1B. 7, pé karavouty eis 12 Té&Eeis kol pé droAUToUS TUYVO-
TnTas, 38, 55, 120, 84, 42, 31, 12, 4, 48, 0, 18, 12.

96. TPA®IKAI IIAPALTAZEIZ ETATIETIKQN AEAOMENQN,

T& oromioTikd SeSopdva mapousidlovTtal Sx1 udvov Bk Tvdkwy, GAAK
kal B1& ypagikédv mapaoTdoewy, 51t BiarypappdTey. A alTEY TEY YPaPIKEY
ToapacTdoEwy | oTATIOTIKY Epeuva KadioTaTon dpéows pavepd, T 8¢ cupTEpS-
opara 28 abtfis koTavonTd pE TOV &TAOUCTEPOV Kol CUVTOMGTEPOV TPOTTOV, WE
«ui poticoe. Of kuplarTepor TpéTOl KaTaokeuTs oy panpdTy elvar of dxdAoubor.

a) To iotdypappov cvyvétnrog. "Otav T4 oTaTioTikd oTorkeia Epavi-
{oovTen pE xaravoufly ouxvoTniTwy, TéTe el Eva oloTtnua Spboycvicw &Edvev
XOY (ox. 96 — 1) TomoBetouvTon af Tiwad Tfis peTaPAnTfis els Tov &fova OX kad

al Tipatl Tfs ocuyvéTnTos el
“lotoypuppa Epovikiic eicgopis pabdntdv A’ Ivpvaciov 1oy &Fova QY. “H povdas llf]-

y kous elvon Eve eUBUypapuov
L Tufipa cBaipeTov Bk k&be
4 . &tova, &AM ToloUTov, CdoTE
S i ] va émiTpéTrn) els TO oyEdiov
L ;' 'i\ ™ va AngfoUv émi ToU &Eovos
o4 H ‘l ," OX Aot ai Tipail TS METO-
= ' PANTRs kol #mi ToU OY SAcn
2 1k ai  AUTIOTOIXOl OCUYVOTTTES.
2 ! i I‘ / Eis Tov &pifévTiov &tova OX
7: ' Vi 2”; onueloUvTon S1a8oyIKEs TUA-
= il i pota  dvtioTorxe Tpds  TO
037 #3773 43 43 7hm A6 75 AP A elpos TGV SioBoxikdy TE-
Zy. 96-1 tewv TV TIWGY TS METH-

PAnTis. Eis 10 ox. 96— 1 16 6moiov &mwoTteAei TO Sidypauua ToU Trivakos 7,
BAeopev &l ToU &Eovos OX SAct afTd T& TupaTa v elvan Toa, 81611 ai 12 Téieis
7§ KaTawopdis Exouv TO aUTO TA&TOS Kal els k&Be Tpfjua ypdgeTan N péon TiuM
Tfis dvtioToiyou Taews. Mé Pdoeis Td elBUypoppa alTd TUANOTE KATACKEUS-
ovran dpBoydovia T& érola Exour Uyn dvddoya Tpods TV dvTioTorKoV CUYVOH-
™Ta, THY Otrolaw UmoAoyilouey émri ToU &tovos OY. To &uPadov kdde dpfoywviou
drreixovifer TNy dvtioToixov Tpds THY Bdow Tou ocuyvdTnTe. ‘Edv af Péoeis
elvon foan, TOTe T& EMPada (Emoutvers kal ai ouyvdTnTes) elvan dvddoya Trpds
T& Gyn Tév dpboycwvicov. T Bidypappa aUTfs Tfs popefis AéyeTanr iotdypap-
Hov cuyvornroc. :
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B) To morbywvov svyvétnros. Eis 1o oy. 96 — 1 ToU mivakoes 7 Urapyet pia
TroAUYwYIKT (UT) ouvEXTS)

"Epavog pafntdv A’ lvpvaciov e tov EE.L. e R
YPOUUT, T OTola QTTOTE-

T
TéEers | M. T ¢ &BpoloT. o | &Bp. Aefran &md Siadoyika €0-
elogopds s aub. SEu oy BUypauua TUHUaTA, T &-
Troic oUvBEOUY T HETT TGV
In. 45— 85 6,5 88 88 18,9 | 18,9

S R S e e N e | VBT Tév oploye-

37 125 16,5 | 145 | 85 | 207 | 183 | 489 | Vi ToUSiaypduuaros.

4n. 16,5 — 20,5 | 18,5 | 149 376 3210581 ‘H oAvycvikh al-
5n. 20,5— 24,5 | 22,5 | 63 439 13,6 | 94,6 TH ypoupn Aéyetal mokv-
6n. 24,5 — 28,5 [ 26,5 | =25 464 54 | 100

yovov cvgvotnrog kol el-
464 100 I Vol BUvaTOY V& oYXTuaTI-
: 067 dvtl ToU ioToypdp-
HoU ouXVETNTOS, Hovoy G-
Tav f| peTaPAnTn eiven (§ BecopfiTon) ouveyns. Ta dkpa ToU wo?\uymvou cuxuou
TnTos opilouev &mi ToU &kovos OX, AaupdavovTes T& péoa dlo fowv mpos TO elpos
TéY TéLEwY TUNPATWY E€l§
T &pxnv (Tpos Ta dpi-

TTivat 8

oTepd) Kol els TO TEAOS w

(pds T Belix) THs oEl- 160 8

pds T&V Poewy TV dpho- 140 N

ywviwy ToU ioToyp&upou. 120 \\f/

Efvan gawvepdv &1 TO TTOAU- 100 L A

Ywvoy CUXVOTNTOS GXT)- a0 : 5 -

paTileTal, &v &wd T& ON- 60 I

peic, rov drreikovifouv Tag 40 i

pécos Tipds eis Tov &fova 20 !

OX, Uywdolv k&feTa TPOS o S5 7675 733 g5 225 265 X

ToUTov TumuoTa &udAoya

Tpds TS dvTioTOlYOUS CU-

yvoTnTas kel &vebolv di& Ty, 96—2

TTOAUY WOVIKTS Ypaupfls T&

Sxpa TGV TUNBATOY xUTV. Me Tov adTdY TpdTrov oXnHaTileTal kal TO ioTdypou-
pov ko TS TTOAUYwWVoV TS OXETIKNS CUYVOTTTOS.

T& oroaTioTikd Sedoutva ToU Trivakos 7 T& Trapoucidloper kai s Tov wi-
voxor 8. T TrAdTos &is kdfe T&Ew efvon SimAdoiov ToU dvTioTolyou ToU Tivokos
7, Bi&k ToUTo elg Tov 8 Umépyouv udvov 6 Takes. Els Tas Téles alTds Bty Exouey
koupiov pé TAnO&p18uoy T& undév. Eis T6 oy. 96 — 2 TapovoidleTal TO loTdyYpau-
pov Tijs ouxvéTnTos S Tov mivaxe 8. Eig 10 Emdpevoy oxfina 96 — 3 Exouer TO
TroAUywvoy Tis ouxvdTnTOos TEY oTovyE Wy ToU Trivaxos 8.

v) Té mokhdyovev adporstikilc ovyvotntos. Eis dpiopévas TEPITITAOEIS
KT THY OTeTIoTIKAY WehéTny Evds BéuaTos elvan yprioipos f ypagiki Topd-
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oTaois Tfis &poloTikils ouxvéTnTos. Ak THY KaTaokeuty ToU TroAuycovou T
&BpoioTikils ouxvoTnTOS €5 fuex cUoTnua dploywricy &Eduwy XOY Tpocdiopi-
forev T& onueia Tou Exour s TeTpMuéY THY Gvotipm dkpay apnv kafe TE-

Iolbyavov cvyxvotntos. ITivat 8

/60
140,

120,
100,
8o
60
1
40 /i !
SrLLE S i
I
1

1
i
i
I
I
I
I
|
!

"

1
1
1
1
!
|
i :
4 65 795 145 /85 225 263 X

X, 96—3

teoos kol TeTarypéuny Ty dutioToigov THs TéEews dBpoioTikiy ouyvoTnTa. Tol-
ouTtoTpOTws B Exwuey plcv oeipdy Siakekpluéveov onueicov, T dmoia STay Evdd-

ITordywvov aBporstikiic ovyvotntog mivakog 7

0 LI BT 7 Sy I S 7 Sy T S TR SN L R - R

Ty, 96—4

cwper pE elBUypaupa TufpaTe SiaBoyikés 8& oynuaTicouy TO oAUy wyoy Tiis
&bpoioTikis ouxvéTnTos. Eis 1o oy. 964 SiSopey T ToAUywvoy Tis &BpoioTiKijs
ouXvoTNTOS TOU Trivakos 7. *Edw Yodywuey uiav kafetov Tpds TOV &ova O el
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odrrolodrjoTe onpeiov Tou A.x. &ls #keivo, ToU dvTioToiyEel els Tov dpiBudv 400,
B8& Tunon TO ToAUywvov &BpoioTikiis cuyvdTnTos el éva omueiov A. ToU onueiou
A f) TeTunuévn slvon kot Tpootyyiow 21,30 émopvws ouptepaivousy &Ti 400
pabnTal ToU MNupvaciou ESwoav dArydTepov &md 21,30 Bpy. s Tov Epavoy 6
koBévas.

8) To papdoypappc. ToO paPdodypaupa &roTeheitar &md picw oelpdy opbo-
yowvicov, T& Sdmoix Exouv foas Pdoeis kal oTn-
pifovtan eis Tov oadtov &fova. Toa pnkn Twv Mapuymyn KTVoTpogLK®Y mpoidviey
elvan dvdhoya Trpds Tds &vuTioTolyous cuyvud- katk 0 1964 cig phadag tovveng
TNTOS T] TAS TIHAS YEVIKWTEPOV TIOU TIOPIOTA-
vouv. Eis 10 ox. 96 — 5 Exopev Eva paPdoypau-
pa, ToU TIEPIOTAVEL THY ToPXywynv &ls Thy WJ
‘EAAGBa kot TO ETos 1964 TV KuplwTé-

1000
PRV KETVORpeplkiy mpoldvTey. s XMeBos o0
TOVVGV.
: \ » 2 - 800
Eis 76 ox. 966 é&yopsv éva TprmAouy
700

papboypappa. To o B&iBer Tnv eikdva Tig
gteAitecws T dbias TGV eloaycoydv eis Ty EA- 600
A&Ba Bropnycvikédy TrpoidvTeov els Exoroppl- 509
pia SoAAapicov kaTd THv oeipdv TGV ETdv 400
1963 - 1967. 300
To P’ papddypapua &rreikovilel TO Uyos 200
Tiis &tios TdU  Elaywyddv Thv Plounye- 00
VIKGV TTPoidvTwv pas KOT& TTV  TETPoETiow

0 - 1 "

1964 — 1967, ouppovws Tpds oTolyeia T Hpeac fada Aopd  Tupos
omolar Tropéxer 1 Tpdmsla Tis ‘EAA&SOs. Ex. 96—5

To v paPdodypoppa &meikovilel & altd
&mreds kal 1O P’, dAA& kaTd T& oToixela ToUu Zuvdtouou ‘EAATveov Broumyaev.

Kol t& tpla adtd papdoypdupara, émedh Siouww Thy éEéMEw fvos TAN-
BuopoU xatd Thv Bidpreicw oelpds ETGV, AéyovTan kai ypovodiaypaupatd.

Maparnpoluey, 871 Téoov ué To B, doov xai pé 0 ¥ paPddypauue, eiva
pavepd 1) &voBikt| Tropeict TG Elorycoyddy TEY EAANUIKGY PBrounyavikéy Tpoidv-
Teov &md 1964 — 1967, 18icaTépws 8 eis UynAdy TocooToy kaT& TG 1967, “Yro-
Aoyiletar 811 xard TO 1967 ai &oywyal Ty Plounyavikdy poidvTwy Eom-
psiwoav alinow kard 36,2% v oyiost Tpds TO 1966, EvovTl adifoews KAT
13,99 76 1966 s Tpos TO 1965, AvmicToixws s mpods TaS gloaywyds Pro-
MY ViKY TTpoiduTeov 7| onueicobeica alinols Becopeiton f) WikpoTépa TGV Te-
AeuTadcov ET&y, dvepyopévn els 2,3% xoatd TO 1967 v oyéoer mTpos TO 1966, Evéd
fito 13,99 76 1966 &5 mpods To 1965.

g) To wukhkov Sraypoppa. A& TV Ypo@ikiy &TEKOVIGY OTOTIOTIKGY
SeSopbveov els ulay dpioutvny Ypovikny oTiyumy xpnoidoy elvar kal TO KUKAIKOY
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Bidypoappa. “Eves kixhos ué afadpeTov dwrivar yowpileton els kukAikoUs Topels,
of dmotor éxouv EuPadd dvdoya Tpods Tas duTioTolxous Tipds TTs MeTaPANTS.

“Yyoo Gélac elsapwpoy
Bropnxavaay fpotoviey

“Yyoc géiac Eapepay

| fwaron §  gpp Brounxaviudy mpotoviay

|

|

o R
° =
s =

1967 @

=== ==—x—c=0c—c . =

E ~ g
pdn v Srspior
Ka?.?ﬂfacfaf:{a Kara g5/ TS
Zx. 96—6

Emeidn els x&fe kikhov T& EuPadd TEY KUKAIKEY Touéwy elvan dvdhoya pds T&
pnkn 6y Tokwv Twy, alTd 8¢ elven dvdAoya Tpds TS &TOAUTOUS TIUAS TV
els povaBas yeoviddv f) Totwy, A.x. el polpas, Siaupsital 1) Trepigpépeia ToU kUkAou
eis TOla dwdhoya TGV TIMEY TAS ueTaPANTRSs Kol ypdoovTtan of dxtives els T&
onueia Biaipéoews. Els 1O oy, 96—7 Eyopev fvar KUKAIKOY Sidypapue, ToU &irel-
xoviler Tv ¥pnuaTodéTnow Siagdpwy kA&BwY TS oikovouikiis (wiis THs ‘EAAS-
dos katd Tov AlyouoTov ToU 1968, &mreos eupavileTon eis Tov Tivaka 9. *H cuvo-
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Alk?) XpruaTodéTnols dvipyeTan els TO Toodv Tév 20.000 ExaToppupic Spayuady
xai dvtioToileTon pé GAdKAnpov TO EpPadov ToU KUKkAou (ZX. 96-T) e 1
- - a s - 3 = -~ 3 ’ 3 L3 0
Xpnpatodotnolg 5 kLadov sig Exktoppovpia dpaypdv duTioToryileTau £ig TOLOV ?g—g =

(Avyovstog 1968) i \ f
% = 3,6 " Emopévcos T4 19,5 %, «is

KA&Bo1 MToocdv o/ Moipat Toov 3,6 X 19,5 iy IC", éipu

b L il 1) xpnuaToddtnais Sice Tov Tou-

1. Toupiousds piopdy kol Tdg TevoBoyeiawds

ZevoBoyxeia 3900 | 19,5 700 10 = ; 4 ; :

e gmiyelpnoels dvTioTonyifeTan pe

tutpyaix 3.300 | 16,5 590 24’ Tov Topta AKB, ou Exel d Pa-

3. Meragopal o T6fov AB foov pe 70° 10"
Emikovwvion 5.000 | 25 909 Mt o Bio ; s Eoy

A o ‘ ‘T)O\:l iS1ov -rg:onov ) fikekrpt-

doeAsias 6.600 | 33 118050 KT fvépysix  Exel YpnucTodo-

5. “ETepot gkoTrol 1.200 | 6 21036’ Tnotv ToU &meikovifeTal pE Tov

[dvpoines ol 20000 L 100 290° 5. | eentaiBiNrotoui MRS el

Stoixelia UTTOBETIKA. TTival 9 Usfed s

*Extds &mod TOUs  TTpOm-

YOUREVOUS TPATIOUS YPAPIKils TapaoTacEwSs TGV
GTOTIoTIKGY BeBoutveoy UTapyYouv Groun T& yap-
toypappota, T& SToia slval yewypoagikol Xdp-
Tau, el ToUs omolous pE Bidgopa XpwupaTa
&mewovilovTan  oTaTioTikG  oToiyela.  TAKOUT 8 4 TPETB
Urépyow T& eidoypapfipara T &idoypappata } Vigs 2
SMAadT Trivaxes pE oxEdix kol eikdvas TTpocd-
Twv A TpayudTewv. AGTE TOM ¥pToipoTTooly-
Ton els Tas Sraxpnuioces, Exouv peySANY TTapo-
oTamkdTnTa, AN Ox1 kal &kpifetow.

AZKHZIEIZ

365) N& xaTackeuasd To TOAUywvov &BpoioTikis ouyvdTnTos TRV aTolyEicor ToU
Trivaxos 8.

366) N& oxnuaticete paP8oypaupa pi T& gToixeia TAg doxnoews 363.

367) N& oynuaticere paP8éypanua pé Ta oToiyelx Tijs doknosws 364.

368) Kard T6 1967 Umiipyov T& dxdrouba oTolyeia B1& TN KaTavoufy Tis EKTAIEWS
+&s “EAAGSos : Bookdtomor 34,5%, Fewpyikn I 31%, Adon 20,3%, oilkcBounuévn EKTOO1S
4,5%, &pucdns EKTXO1S 5,8%,, EkTacts kKaAuTrTopévn ue G8arta 3,9%. N& yivy wxuxhicov Sia-
ypouua «UTis THS KOQTAVOUTS.

97. KENTPIKAI TIMAIL

@) Tevika. Eis Thy ZTamioTikiy TOAAGKIS yiveTon GUTIKATAOTAOIS TOA-
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A&y &piBuddy pé piav xapoakTnploTikhy Tipdy. *H Tipd adTh povepddvel THY Téoww,
M omoia Umépyel &ls T& oTATIOTIKG SeBoubva V& CUYKeVTpoveuTa Els TNV Tre-
proxfy Tfis Tiufis alThs ked Teplypdeel kKot TPOTTOV GTAOUY kol oaf] GASKAN-
pov TO oUvohov TV SeSoutvcov. ‘
Al yopaxtnpiotikel tipai, ¢f omoiocy GvrikaBiotody ¥va Ghvohov apBpdv Aéyov-
oL Kevipikai i tomikel tiped i koi mapapetpor. Araxpivovtan els pégovg kevrpr-
ki tdoemg kad els péooug Bioeaws. Of wpdTor elvan 6 apBunmikog, 6 ysopstpl-
KOG Kol 6 appovikeg kai of BeUtepor 1) Siapecog kol 1 Emkpatoboa Tipd. AT
Tous TpcdTous B& EeTdowyey udvov TOV GpifunTikdv.

B) "Apuntikdg pécoc. Miaog apOuntikoc atalvopfiTOV G6TATIGTIKGY oTol-
xElov elvar 16 mlikov tiig Sinpéscag 1o aBpoicpatog abtdw d1d tod TAnBapi-
Bpov tob cuvérov TV, ‘O &pifunTikos péoos AdyeTon kol pEcog Gpog. OUTog

EtdryeTon i Tiuddy pdvov veTaPAnT@Y. “Eav T& SESopfva elven X, X,, ... ,X,, O
apiunTikds péoos x elven ¢
;:x1+x2fv,..+xi . \—:'Z_U\ (1)

O& 18copey pé TapadelypaTa s TpooBilopileTal & uéoos Spos STav T
oToryelx elven Tefwopnuéver f Exel yivy ) duaBorroinals Toov.

lov) Eig £va &pyostéotov 15 Ponboi Exovv fiucpopicOov Gnd 42 dpy., 20
gpyaton Grd 75 Spy., 6 teyvitar drd 120 dpy. xai 2 émotatar o 150 dpy. HMooa
Katd péoov Bpov hapPaver & épyalopevog eig avth ;

“Oot of £pyaléusvor elvon 43 kad AauPdwour 15 x 42 + 2075 -+ 6x 120 -
+ 2 x 150 &nA. 3150 Spy., Emoutvads ) péon T elvan : x :%-O= 73,25 5px.
"Av & kebbvas Aaupdun THy fluépar 73,25 Spy., T ZpyooTtéoiov B& TANpdoT s
Shous eis piaw nuépar 0 ot TrOTOY TGy 3150 Bpy.

‘Ot Aormdv of &pifiuof X1 Xy ...y X, EXOUV dvTioTOIY WS ouyvdTnTas f;, Ty,
- I, N péon T Teov efvan x = s g TS }i_ b i r_'—b Ax = Zz_f;. 2
) - Ay

20v. Eis SucBomoinpéve oTolyela kaTa Taels, AauPdvoper B1& k&de T&Ew
THY péony Tipnv kol épyalépeda Sreos els Td lov Tapdderyua. TT.x. ué T& Sebopéva
ToU Tivakos 8 1 wéon Tium Tfis Epavikfis slopopds elvan :
5 88-65+54-105+85-14,5 + 149- 18,5 + 63 - 22,5 + 25- 26.5 o OB (7 e
88 + 54 + 85 4 149 + 63 + 25 464 i
oxVel Aormov & TUmos (2).

1) 'H &apscoc. Avdpecog réyetm 1) Tipf, 1 omoia ywpiler ta dedopiva sig
000 TaZeig pE tov adtov minBapiBpov. ‘O péoos adTds, Seos kel & &p1funTikds,
épapudleton &l TiuGY ueTaPANTEY. Ta Sedopéva kaTaTdoocovTon kKot olfcvd-
Hevov ueyebos Sik Ty elpeov Ths Siapéoou, TT.x. &v i Tipad Ths peTaPAnThs elvat
G0 IS5 ST 19, 20 f &i&pecos elven & 15, &v® & elven of Tipai 6, 9, 11,
15, 16, 19, 20, 30 4 Si&uecos efven § = L2+ 16

2
BUo peoaicov TipGw,

=155 BnA. & péoos Spos TRV
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Edw T& oToiyela edpiokwyTten els mivoka kaTavopds KAT& oUYVOTNnTaS 1
Bi&uecos UroAoyileTon 81& wmds oxéoews, THV orrotcm & pédBoopey els SAATY TEEW.
Cpagikés Sucws mpoodiopileTan eUxkdAws 7 Sidpecos, v oxnueTiod T To-
AUyovov Tfis &BpoloTixfis ouyvéTtnTos. Ty, s TO oxfjua 96-4 f| xébetos Tpos
Tov &fovee OY eis T onuelov, T& &moiov dvmioToryileTan pé Tov 232 (i 50%)
Tfis &BpOIoTIKTS oUXVOTNTOS, TEWVEL THY TIOAUYWUIKNY Ypauuhy el fva omueiov
A p& TeTpnpévny mepimou 16,80 mou onuaiver 6T1 TO 50 %, Té&v padnTéy ETTAT)-
pooce k&Tw &mo 16,80 Spy., TO Bt &Ado 509, mepioodTepov &mod 16,80 Spy.

3) "H émkpotovoa tipd. "0 picog adtog sivon Ekeivn 1 tud tiig petafhnriis,
nov avtictorgiletan sig TRy peyiotny cuyvétnra. *EapudleTan &taw T Bedoué-
va gupavileovtan gis karavouny cuyvothTwy. Kal 6 pésos autos mpoobiopileTon
pé piav oyéow, Thv omolay 8& pdBwuey els &AAMY T&EW.

Mpagikés eis TO oy. 96-2 TO peycUtepov dploydviov ToU ioToypdupa-
Tos elven TO dvTioToiyouv eis THy 4dnv Tékw péons Tinfs 18,5 Spy. Els iy Tékw
aUThy 7 &méAuTos cuyvsTns eiven 149, 1) peyioTn eis Ty kaTowopmy oy, Ta
00Uy pauua TpfuaTa, T& &mola ouvdtowr Tds SUo &uw kopugds A kal B ToU
dpboycoviou ToUTou g Tag yerToviKAs Kopupds [ kal A Tév BUo cuveyopEvwY
dpBoycvicoy TépvovTan eis fva onueiov E. ‘H kébetog &mo 16 E mwpds Tov dtova OX
Spiler THv EmkpaToUoay Tiwfv. AUt elven mepiou 18,10 & Tov mivexa 8.

AZKHZIEIZ

369) T& Auepounictha 6 pyctdv elvan 75 Spy., 82 8py., 100 8py., 107 8py., 112
&py., 120 8py. TTolos elvon & &pbunTikos péoos auTdy kal Toia fi Sidpecos ;

370) “Eves uadnThs Mupvaoiou eis 16 A’ Tetpdunvov Babuodoynfn &s T Opnokeu-
Tik& ut 16, sis & CApyaic pé 13, s T& Néa pt 14, els t& Mabnuomica pé 12, &ls 1& Qu-
ok pé 14, el & Texvikd pé 17, eis T& "Ayyhica pé 13, eis Ty ‘loTopicv p 16, eis Ty Mecw-
ypagiov pe 15, els Thy TupvaoTikiiy pé 18 kal els Ty Mouokiy ue 12. l'[omt glver A péan
&p1BunTIKN TN TS PaBpotoyias Tou kaT& TO TETPAUTVOY TOUTO ;

371) "Orav dvapelfcopey 45 kiAd EAadou Tév 28 Bpy. ut 20 kA& Tdv 24 Bpy. kad 35
KiA& T 18 Spy. moéoov B& oToixiln TO KiAdy TOU pelypaTos ;

372) Of &pidpoi 3, 7, 12, x Exouv uécov d&pi@unTikov Tov 10. TMoios efvan 6 X ;

373) N& Trpoodiopiofi] 1 Sidpecos eis T& BeBopbva THis doknosws 365, ypagikds.

374) Oi &piBuol Xy, X., X, Exouv péoov dpifunTikoy ToOV X. N& ebpedij 6 uéoos dpr1-
GunTikds TV X; + @, Xp + o, X3 + o kafdg kal TV X; — @, Xp — @, X3 — & 1| TOV X, & K&,
x,0. N& yivn &piBunTixhy épappeyn Tiis doxnoews alTfs.

375) Oi &piBpol X, X, Xy Exouv uéoov GpIBUNTIKGY TOV X kad ol ox; + B, ox; + P

axy + B Tov . Aeifate 811 slvon ¢ = ax + B.

*Encpelntis "Exddoews : JTAN. HAIAAHE (daop. 4. 3. 3882[25-6-69).
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‘Hupirova oEeidv yovidv.

3 3
Sl o | 100 {200 | 800 | 400 |50 ||g| O |10 |20 |30' | 40" | B0
= =
0| 0,000 | 0,003 |0,006 | 0,009 | 0,012 |0,015|| 45| 0,707 [ 0,709 [ ©,711 } 0,713 | 0,715 | 0,717 |
1{ 0,017 | 0,020 [v,023 | 0,026 | 0,029 |0,032(| 46| 0,719 0,723 | 0,725 | 0,727 | 0,729 |
2 | 0,035 | 0,038 |0,041 | 0,044 | 0,047 |0,049]| 47 | 0,731 0,735 | 0,737 | 0,739 | 0,741
3| 0,052 | 0,055 | 0,058 | 0,061 | 0,064 |0,067|| 48 | 0,743 5 | 0,747 | 0,749 | 0,751 | 0,753
4| 0,070 | 0,073 | 0,076 | 0,078 | 0,081 | 0,084|| 47 | 0,755 | 0,757 | 0,759 | 0,760 | 0,762 | 0,764
s | 0,087 | 0,090 | 0,093 | 0,096 | 0,099 | 0,102|| 50 0,766 [ 0,768 | 0,770 | 0,772 | 0,773 | 0,775
6| 0,105 | 0,107 {0,110 | 0,113 | 0,116 |0,119]| 51| 0,777 | 0,779 | 0,781 | 0,783 | 0,784 | 0,786
7| 0,122 | 0,125 | 0,128 | 0,131 | 0,133 | 0,136} 52| 0,788 | 0,790 | 0,792 0,793 | 0,795 | 0,797
8] 0,139 | 0,142 | 0,145 | 0,148 | 0,151 | 0,154 83| 0,799 | 0,800 | 0,802 | 0,804 | 0,806 | 0,807
9| 0,156 | 0,159 | 0,162 | 0,165 | 0,168 | 0,171|| 54| 0,809 | 0,811 | 0,812 | 0,814 | 0,81G | 0,817
10| 0,174 | 0,177 | 0,179 | 0,182 [ 0,185 | 0,188|| 55| 0,819 | 0,821 | 0,822 | 0,824 | 0,826 | 0,827
11| 0,191 | 0,194 | 0,197 | 0,199 | 0,202 | 0,205|| 56 | 0,829 | 0,831 | 0,832 | 0,834 | 0,835 | 0,831 |
12| 0,208 | 0,211 | 0,214 | 0,214 | 0,219 | 0,222|| 57| 0,839 | 0,840 | 0,842 | 0,843 | 0,845 | 0,847 |
13| 0,225 | 0,228 | 0,231 | 0,233 | 0,235 | 0,239|| 58| 0,843 | 0,850 | 0,851 | 0,853 | 0,854 | 0,850
14| 0,242 | 0,245 | 0,248 | 0,230 | 0,253 | 0,256| 59| 0,857 | 0,859 | 0,560 | 0,862 | 0,863 | 0,865
15| 0,259 | 0,262 | 0,264 | 0,267 | 0,270 | 0,273{| 60| 0,866 | 0,867 | 0,369 | 0,870 | 0,872 | 0,873
16| 0,276 | 0,278 | 0,281 | 0,284 | 0,287 | 0,290} é1} 0,875 | 0,876 | 0,577 | 0,879 [ 0,850 | 0,882 i
17| 0,292 | 0,295 | 0,295 | 0,301 | 0,303 | 0,306]| 62| 0,583 | 0,584 | 0,886 | 0,887 | 0,888 | 0,590 |
18 | 0,309 | 0,312 | 0,315 | 0,317 | 0,320 | 0,323|| 63| 0,591 | 0,892 | 0,894 | 0,895 | 0,596 | 0,595
19| 0,326 | 0,328 | 0,331 | 0,334 | 0,337 | 0,339 64| 0,899 | 0,900 [ 0,801 | 0,903 | 0,904 | 0,805
20| 0,342 | 0,345 | 0,347 | 0,350 | 0,333 | 0,356(| 65 0,906 | 0,90% | 0,908 | 0,810 | 0,911 0,912 |
21| 0,358 | 0,361 | 0,364 | 0,367 | 0,369 | 0,372|| 66| 0,914 0,915 | 0,916 | 0,917 | 0,918 | 0,919 ?
22| 0,375 | 0,377 | 0,380 | 0,383 | 0,385 | 0,388|| 67| 0,921 | 0,922 | 0,923 | 0,924 | 0,925 | 0,926 ‘
23| 0,391 | 0,393 | 0,396 | 0,399 | 0,401 | 0,404| 68| 0,927 | 0,925 | 0,929 | 0,930 | 0,931 | 0,933 \
24 | 0,407 | 0,409 | 0,412 | 0,415 | 0,417 | 0,420(| 69 | 0,934 | 0 935 | 0,936 | U937 | 0,938 | 0,939 |
25| 0,423 | 0,425 | 0,428 | 0,431 | 0,433 | 0,436(| 70| 0,940 [ 0,941 | 0,942 | 0,943 | 0,944 | 0,845 ,
26| 0,438 | 0,441 | 0,444 | 0,446 | 0,449 | 0,451(f 71| 0,946 | 0,945 | 0,947 | 0,948 | 0,949 | 0,850 |
27| 0,454 | 0,457 | 0,459 | 0,462 | 0,464 | 0,467|| 72| 0,951 | 0,952 | 0,953 | 0,954 | 0,955 | 0,955 |
28| 0,469 | 0,472 | 0,475 | 0,477 | 0,480 | 0,482{| 73| 0,956 0,957 | 0,958 | 0,959 | 0,960 | 0,960 |
29| 0,485 | 0,487 | 0,490 | 0,492 | 0,495 | 0,497|| 74| 0,961 | 0,962 | 0,963 | 0,964 | 0,964 | 0,965 |
30| 0,500 | 0,503 | 0,505 | 0,508 | 0,510 | 0,513|| 75| 0,966 | 0,967 | 0,967 | 0,96k | 0,968 | 0,870 !
31| 0,515 | 0,518 | 0,520 | 0,523 | 0,525 | 0,527|| 76| 0,970 | 0,971 | 0,972 | 0,972 | 0,973 | 0,874 |
32| 0,530 | v,532 | 0,535 | 0,537 | 0,540 | 0,542|| 77| 0,974 |.0,975 | 0,976 | 0,976 | 0,977 | 0,978 !
33| 0,545 | 0,547 | 0,550 | 0,552 | 0,554 | 0,557|| 78| 0,978 [ 0,979 | 0,979 | 0,980 | 0,9¥1 | 0,981 |
34 | 0,559 | 0,562 | 0,564 | 0,566 | 0,568 | 0,571|| T#| 0,952 | 0,982 | 0,988 | 0,983 | 0,984 | 0,984
35| 0,574 | 0,576 | 0,578 | 0,581 | 0,583 | 0,585]| 80| 0,985 | 0,985 [ 0,986 | 0,936 | 0,987 | 0,987
36| 0,588 | 0,390 | 0,592 | 0,595 | 0,597 | 0,599|| 81| 0,988 0,988 [ 0,983 | 0,859 | 0,989 | 0,990
37| 0,602 | 0,604 | 0,606 | 0,609 | 0,611 | 0,613|[ 82 0,990 [ 0,991 | 0,991 | 0,991 | 0,992 | 0,992
38| o,516 | 0,618 | 0,620 | 0,623 | 0,625 | 0,627|f 83| 0,993 | 0,993 | 0,993 | 0,994 | 0,994 | 0,994
39 | 0,629 | 0,632 | 0,634 | 0,636 | 0,638 | 0,641f| 84| 0,095 | 0,995 | 0,995 | 0,995 | 0,996 | 0,996
40| 0,643 | 0,645 | 0,647 | 0,649 | 0,652 | 0,654(] 85| 0,996 | 0,996 | 0,997 | 0,997 | 0,997 | 0,997
41| 0,656 | 0,658 | 0,660 | 0,663 | 0,665 | 0,667|| 86| 0,998 [ 0,995 | 0,998 | 0,998 | 0,995 | 0,998
42 | 0,669 | 0,671 | 0,673 | 0,676 | 0,678 |0,680{] 87 | 0,999 [ 0,999 | 0,999 | 0,999 | 0,999 0,999
43| 0,682 | 0,684 (0,686 | 0,688 | 0,690 |0,693(| 88 | 0,999 | 0,998 | 1,000 (1,000 | 1,000 | 1,000 i
44 | 0,605 | 0,697 |v,699 | 0,701 | 0,708 | 0,705[] 8% | 1,000 | 1,000 | 1,000 [ 1,000 | 1,000 | 1.000 .




Zvvnuirova OEeld®v yovidv.

[y =
3 S
gl 0 |10 |20 |30 (40 |50 ([€] 0 |10 {200 |30 |10 | B0
= =
0 1,000 | 1,000 | 1,000 1,000 { 1,000 {1,000|| 45 | 0,707 0,705 | 0,703 | 0,701 | 0,699 | 0,697
1] 1,000 | 1,000 | 1,000 | 1,000 | 1,000 }0,999(| 46 0,695 | 0,693 | 0,590 | 0,688 | 0,686 | 0,684
210,999 | 0,999 | 0,998 [ 0,999 | 9,999 |0,993 | 47 | 0,682 | 0,680 | 0,678 0,676 | 0,673 | 0,671
310,999 | 0,998 [ 0,998 0,995 | 0,998 [0,998(| 48 | 0,669 | 0,667 | 0,665 0,663 | 0,660 | 0,658
410,998 | 0,997 | 0,997 | 0,997 | 0,997 | 0,995 (| 49 | 0,656 [ 0,634 | 0,652 | 0,549 0,647 | 0,645
510,996 0,996 | 0,996 | 0,995 | 0,995 |0,995|| 50 | 0,643 | 0,641 | 0,638 | 0,636 0,634 | v,u32
610,995 | 0,994 | 0,994 | 0,994 | 0,993 |0,993(| 51 0,629 | 0,627 | 0,625 | 0,623 | 0,620 0,618
710,993 | 0,992 | 0,992 | 0,991 | 0,991 |0,991]| 52 0,616 | 0,613 [ 0,611 | 0,609 | 0,606 | 0,604
810,990 | 0,990 | 0,989 | 0,989 | 0,989 [0,988|| 53 | 0,602 | 0,399 | 0,597 | 0,595 0,592 | 0,590
710,988 | 0,987 | 0,987 | 0,986 | 0,986 |0,985(| 54 | 0,588 | 0,585 | 0,583 | 0,381 0,578 | 0,576
10 0,985 | 0,984 | 0,954 | 0,983 | 0,983 [0,982(| 55 | 0,574 | 0,571 | 0,569 0,566 | 0,564 | 0,562
111 0,982 f 0,981 | 0,981 [ 0,980 | 0,979 | 0,979|| 56 | 0,559 | 0,557 | 0,554 | 0,552 0,550 0,547
121 0,978 | 0,978 | 0,977 | 0,976 | 0,976 [ 0,975(| 57 | 0,545 0,542 | 0,540 | 0,537 | 0,535| 0,532
13( 0,074 | 0,974 | 0,973 | 0,972 | 0,972 [ 0,971 58 | 0,530 | 0,527 | 0,525 | 0,523 0,520| 0,518
141 0,970 | 0,970 | 0,969 | 0,968 | 0,967 |0,067|| 5% | 0,515 | 0,513 | 0,510 | 0,508 0,505 0,503
151 0,966 | 0,965 [ 0,964 | 0,964 | 0,963 | 0,942]| 60 | 0,500 | 0,497 | 0,495 | 0,492 0,490 0,487
161 0,961 | 0,960 [ 0,960 | 0,959 | 0,958 | 0.951{| 61| 0,485 | 0,482 | 0,480 | 0,477 | 0,475 0,472
171 0,956 | 0,955 | 0,955 | 0,954 | 0,953 {0,952 62 | 0,469 | 0,467 | 0,464 | 0,462 0,459 | 0,457
181 0,951 | 0,950 | 0,949 | 0,948 | 0,947 |0,946]| 63 | 0,454 | 0,451 | 0,449 0,446 | 0,444 0,441
19 0,946 | 0,945 | 0,944 | 0,943 | 0,942 | 0,941]) &4 | 0,438 | 0,435 | 0,433 | 0,431 0,428 0,425
201 0,940 | 0,939 | 0,938 | 0,937 | 0,936 | 0,935]| 65 | 0,423 | 0,420 | 0,417 | 0,415 0,412 0,409
211 0,934 0,933 | 0,931 | 0,930 | 0,929 |0,928| &6 | 0,407 | 0,404 | 0,401 | 0,399 0,396 0,393
22 0,927 ( 0,926 | 0,925| 0,924 | 0,923 |0,922]| 67 | 0,391 | 0,388 | 0,385 0,383 | 0,380| 0,377
23] 0,921 [ 0,919 | 0,918 0,917 | 0,916 | 0,915 68 | 0,375 0,372 | 0,369 | 0,367 0,364 0,361
40914 0,912 0,911 0,910 [ 0,909 | 0,908 69 | 0,358 | 0,356 | 0,353 | 0,350 | 0,347 0,345
251 0,906 | 0,905 | 0,904 | 0,903 | 0,901 | 0,900 70| 0,342 0,339 | 0,337 | 0,334 | 0,331 0,329
261 0,899 | 0,898 | 0,896 | 0,895 | 0,894 | 0,892lf 71| u,326| 0,323 | 0.320 | 0,317 0,315| 0,312
27| 0,891 [ 0,890 | 0,888 | 0,887 [ 0,886 | 0,884|| 72| 0,309| 0,306| 0,303 | 0,301 | 0,208| 0,205
28) 0,583 0,882 [ 0,880 | 0,879 | 0,877 [ 0,876(| 73 | 0,202 | 0,200 | 0,287 | 0,284 | 0,281 0,278
271 0,875 | 0,873 0,872 | 0,870 | 0,869 | 0,867 74 | 0,276 | 0,273 | 0,270 | 0,267 | 0,264] 0,262
30| 0,866 | 0,865 0,843 | 0,862 [ 0,860 | 0,859]| 75 | 0,259 | 0,256 | 0,253 | 0,250 | 0,248] 0,245
311 0,857 | 0,856 | 0,854 | 0,853 | 0,851 [ 0,850 76 | 0,242 | 0,239 | 0,236 | 0,233 | 0,251/ 0,208
32| 0,548 0,847 | 0,845| 0,843 | 0,842 | 0,840]| 77 | 0,225 | 0,222 0,219 0,216 | 0,214 0,211
331 0,839 0,837 | 0,835 | 0,834 | 0,832 | 0,831 78 | 0,208 | 0,205 | 0,202 | 0,199 | 0,197| 0,194
341 0,829 | 0,827 | 0,826 0,824 [ 0,822 | 0,821 79| 0,191 0,188 | 0,185 | 0,182 | 0,179| 0,177
35 0,819 | 0,817 [ 0,816 | 0,814 | 0,812 [ 0,811 80| 0,174 | 0,271 | 0,168 | 0,165 | 0,162| 0,159
361 0,809 | 0,807 | 0,806 0,804 | 0,802 | 0,800/ 81| 0,156| 0,154 0,151 0,148 | 0,145] 0,142
371 0,799 | 0,797 | 0,795| 0,793 0,792 | 0,790|| 82 | 0,139 | 0,136 | 0,133 | 0,131 | 0,128] 0,125
381 0,788 [ 0,786 | 0,784 | 0,783 | 0,781 | 0,779|| 83 | 0,122} 0,119 | 0,116 | 0,113 | 0,110] 0,107
391 0,777 | 0,775 | 0,773 | 0,772 | 0,770 | 0,768 84 | 0,105 | 0,102 | 0,099 | 0,096 | v,093] 0,090
401 0,766 | 0,764 [ 0,762 | 0,760 | 0,759 | 0,757 85 | 0,037 | 0,081 | 0,081 | 0,078 | 0,076| 0,073
411 0,755 | 0,753 | 0,751 [ 0,749 | 0,747 | 0,745|| 86 | 0,070 | 0,067 | 0,064 | 0,061 | 0,058] 0,055
421 0,743 | 0,741 | 0,739 | 0,737 | 0,735 | 0,733|[ 87 | 0,052 | 0,049 | 0,047 | 0,044 0,041| 0,038
43 0,731 ) 0,729 | 0,727 | 0,725 | 0,723 | 0,721 88 | 0,035 0,032 | 0,029 | 0,026 | 0,023| 0,020
41 0m8f 0,117 0,715| 0,718| 0,711 | 0,708)| 89 | 0,017| 0,015| 0.012| 0,009 | 0,006] 0,003
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"Egartopnevar 0Eei@v yovidv.

= = =

3 gl

Sltor oo | 200 | 800 1407 | 504 e | 00 300 200 a0 lEA0 Bl
- 2}

o | 0,000 | 0,003 | 0,006 | 0,009 | 0,012 | 0,015 45 [ 1,000 | 1,006 | 1,012 | 1,018 1,024 | 1,030

1 | 0,017 | 0,020 0,023 | 0,026 | 0,029 | 0,032 |[46 | 1,036 | 1,042 | 1,048 [ 1,054 1,060 | 1,066

2 | 0,035 | 0,038 | 0,041 | 0,044 | 0,047 | 0,049 ||47 | 1,072 | 1,079 | 1,085 | 1,091 | 1,095 | 1,104

3 0,052 | 0,055| 0,058 | 0,061 | 0,064 | 0,067 ||48 [ 1,111 | 1,117 | 1,124 | 1,130 | 1,137 ] 1,144

4 | 0,070 | 0,073 | 0,076 | 0,079 | 0,082 | 0,085 [|49 | 1,150 | 1,157 [ 1,164 | 1,170 | 1,178 | 1,185

5 | 0,087 | 0,090 | 0,093 | 0,096 | 0,099 | 0,102 |50 [ 1,182 [ 1,199 | 1,206, | 1,213 | 1,220 1,228

& | 0,105 | 0,008 | 0,111 [ 0,114 | 0,117 | 0,120 ||51 | 1,285 | 1,242 | 1,250 | 1,257 | 1,265 | 1,272

7 | 0,123 | 0,126 | 0,129 [ 0,132 | 0,135 | 0,138 ||52 | 1,280 | 1,288 | 1,295 | 1,363 | 1,311] 1,319

8 | 0,141 | 0,144 0,146 [ 0,149 | 0,152 | 0,155 ||53 | 1,327 | 1,485 | 1,343 | 1,351 | 1,30 1,368

9 | 0,058 | 0,161 | 0,164 | 0,167 | 0,170 | 0,173 || 54 | 1,376 | 1,385 | 1,393 | 1,402 L,d11 1,419
10 | 0,17¢ | 0,179 | 0,182 | 0,185 | 0,188 | 0,191 (|55 | 1,428 | 1,437 | 1,446 | 1,455 | T4 1,473
11 | 0,194 | 0,197 | 0,200 | 0,203 | 0,206 | 0,210 {| 56 | 1,483 | 1,492 | 1,501 | 1,511 1,520 1,330
12 | 0,213 | 0,216 | 0,219 | 0,222 | 0,225 | 0,228 [[57 | 1,540 | 1,550 | 1,560 | 1,570 1,580 | 1,590
13 | 0,231 | 0,234 [ 0,237 | 0,240 | 0,243 | 0,246 58 | 1,600 | 1,611 [ 1,621 | 1,632 | 1,643 | 1,633
14 | 0,249 | 0,252 | 0,236 [ 0,259 | 0,262 | 0,265 59 | 1,664 | 1,675\ [ 1,686 | 1,698 | 1,709 1,720
15 | 0,268 | 0,271 | 0,274 | 0,277 | 0,280 [ 0,284 (|60 | 1,732 | 1,744 | 1,756 1,767 | 1,780 | 1,792
16 | 0,287 | 0,290 | 0,293 | 0,296 | 0,299 | 0,303 |[é1 | 1,804 | 1,816 | 1,829 1,842 | 1,855 | 1,868
17 | 0,306 | 0,309 | v,312 | 0,315 | 0,318 | 0,322 (62 [ 1,881 | 1,894 | 1,907 1,921 | 1,935| 1,949
18 | 0,325 | 0,328 | 0,331 | 0,335 [ 0,338 | 0,341 ||63 | 1,863 | 1,977 | 1,991 | 2,006 2,020 | 2,035
19 |0.344 | 0,348 | 0,351 | 0,354 | 0,357 | 0,361 |[64 | 2,050 | 2,066 | 2,081 | 2,097 | 2,112 2,124
20 | 0,384 | 0,387 | 0,371 | 0,374 | 0,377 | 0,381 |[65 | 2,145 | 2,161 | 2,177 2,194 | 2,211 2,229
21 | 0,384 | 0,387 | 0,391 | 0,394 | 0,397 | 0,401 || 66 | 2,246 | 2,264 | 2,282 2,300 | 2,318 | 2,337
22 | 0,404 | 0,407 | 0,411 | 0,414 | 0,418 [ 0,421 671 | 2,356 | 2,375 | 2,394 | 2,414 | 2,434 | 2,455
23 0,424 | 0,028 | 0,431 [0,435 | 0,438 | 0,442 (|68 | 2,475 | 2,496 2,517 | 2,539 | 2,560 | 2,583
24 | 0,445 | 0,449 | 0,452 [ 0,456 | 0,459 | 0,463 || 69 | 2,605 | 2,628 | 2,651 2,675 | 2,699 2,723
25 | 0,406 | 0,470 | 0,473 | 0,477 | 0,181 | 0,484 |[70 | 2,747 | 2,773 | 2,798 2,824 | 2,850 | 2,877
26 | 0,488 | 0,491 | 0,495 | 0.499 | 0,502 | 0,500 71| 2,904 | 2,932 | 2,960 | 2,989 | 3,018| 3,047
27 lu,a10 | 0,513 | 0,517 | 0,521 | 0,524 | 0,528 |[72 | 3,078 | 3,108 3,140 | 8,172 | 3,204 | 3,237
28 |u,532 | 0,535 | 0,539 | 0,543 | 0,547 | 0,551 73 | 3.271 | 8,305 | 3,340 | 3,376 | 3,412} 3,450
29 | 0,554 | 0,558 | 0,562 | 0,566 | 0,570 | 04573 (|74 | 5,487 | 3,520 3,566 | 3,606 [ 3,647 | 3,089
20 | 0,577 | 0,581 | 0,585 | 0,589 | 0,593 | 0,597 ||75 | 8,782 | 3,774 3,821 | -3,867 | 3,914 [ 3,962
31 0,501 | 0,505 | 0,609 | 0,613 | 0,617 | U621 76 | 4,011 | 4,061 | 4,113 | 4,165 | 4,218 | 4,275
32 |o,u25 | 0,629 | 0,533 | 0,637 | 0,641 0,645 || 77 | 4,331 | 4,390 | 4,449 [ 4,511 4,574 | 4,638
33 | 0,649 | 0,654 | 0,658 | 0,662 | 0,666 1 0,670 78 | 4,705 | 4,773 | 4,843 | 4,915 | 4,989 5,06
34 | 0,675 | 0,679 | 0,683 | 0,687 | 0,692 | 0,686 (|79 | 5,145 | 5,226 5,309 | 5,396 | 5,483

35 |ou,700 | 0,705 | 0,709 |0,713 [0,718 | 0,722 [|80 | 5,671 | 5,709 5,871 | 5,976 | 6,084

36 {0,727 | 0,731 | 0,735 | 0,740 [ 0,744 [ 0,749 81 | 6,314 | 6,485 | 6,561 | 6,691 [ 6,827

37 |0,754 | 0,758 | 0,763 | 0,767 | 0,772 | 0,777 82 | 7,115 | 7,269 | 7,429 | 7,596 | 7,770

38 |o0,781 | 0,786 | 0,791 | 0,795 | 0,800 | 0,805 83 | 8,144 | #,345 | 8,556 | 8,777 | 9,010 9,255
29 | 0,810 | 0,815 | 0,819 | 0,824 | 0,829 | 0,834 (184 | 9,514 | 9,788 10,08 | 10,39 | 10,71 | 11,06
40 | 0,839 | 0,844 | 0,849 | 0,854 | 0,859 | 0,864 85 | 11,43 | 11,83 | 12,25 | 12,71 | 13,20 13,73
41 |o,869 | 0,874 | v,880 | 0,885 | 0,890 | 0,895 86| 14,30 | 14,92 | 15,60 | 16,35 | 17,17} 18,07
42 |o,900 | 0,906 | 0,911 | 0,916 0,922 | 0,927 87 | 19,08 | 20,21 | 21,47 | 22,90 | 24,54 26,43
43 | 0,933 | 0,935 | 0,943 | 0,949 | 0,855 | 0,960 88 | 28,64 | 31,24 | 34,37 | 38,19 | 42,96 ] 49,10
44 |o,966 | 0,971 | 0,977 | 0,953 | 0,988 | 0,994 ||BF | 57,29 | 68,75 85,94 | 114,6 | 171.9| 348,8
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