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B
T éxouue uaBet;

Y to mpwto udbnua Mpappikfic AlyeBpac Eekviooue LEAETOVTOC
cvoThuate e§lo®oswv TpoTov Babuol, ko pe epyaleio Tnv ooy
Gauss, ytioope évor TohveTinedo okoddunuoL:

@ Siavoopata oto R” ko mpd€elc pe Sraviopota
Tilvorkeg Kol TP Eelc e Tivolkec
TLOLPOLYOVTOTIONON KOl OLVTLOTPOWT TUWVAKWV
ypoupky e&&ptnon ko ave€aptnoto

T&&n Tivokal

optlovoa evdc TeTpaywvikol Tivoko
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B
Tu éxouue pdBet;

Ypoputkol utdxwpol Tou R”

dldotoom YpoLLkoU VTtOXwpou

Bepelddelg umtdywpol evédg Tivokar, kol Bdoelg Toug
YPOULILKEG QLTLELKOVIOELG

LOLoTLEG Kol LBLOBLOLVIOLOLTOL TIVELK WV

dlaywwiomoinon Tvdkwv

opBoywwédtnTa
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Avxvuopotikol Xdbpot Ewoaywyn

[Mov PaotiCovtanl outd Tov éxouue pdbet;

Mo va ptopéooupe va epoppdoouvpe T Sadikaotor Tng aaholphc
Gauss, xpetdleto va umopolue va TtpocBéToupe SLovOoOTAL Kol VOL T
oA amtAaotélovpe N vor Tow Stowpodue pe aplBuoic.

Trdpyouv EANAL LoBNUOTIKE oLVTIKElLEVAL e TaL ool ULTTopoUuE VoL
K&voupe autéc Tic TIpdielc;

® TOAUGDVULOL PE TPOLYHATIKOUG ouvTeeoTég: edv p(x) ko g(x) eivow
TOAUOVUHAL, KoL ¢ eival Ttpayportikdg apbude, téte p(x) + g(x) kou
cp(x) etvon emiong ToAvdvupa.

@ akolovBiec TparypaTik®v aplBumdv: edv a, ko by, stvor akoloubiec,
an + by ko cap, etvai emiong akolouBiat.

@ cuvapthoslc atd éva ohvolo X otoug Tpaypatikodc aptBpoic: edv
f: X—=>Rkou g: X — R eivaw ovvaptioeig, téte f + g, Tov
opileton w¢ (f + g)(x) = f(x) + g(x), kou cf, Tov opiletan wg
(cf)(x) = cf(x), eivou emiong ovvapthoeg and to X oto R.

X.Kovpovwiwtng (Mav.Kphtng) AudeEn 1 19/2/2014 4 /13



B
¢ pumopolue vor yevikeOooupe auTd Tou €xoupe pudbst;

Y tédx0oc pog og autd To Pabnua elvo va pedetiooupe yevikdtepal
OUOTHLOTO OTOL OTLOLOL ILTLOPOULE VAL EPAPOCOUE aLUTEG TIC SLadilkaloiec.
Trdpxouv &AM €i8n oplBRdV e Toug oToloug UTTOPOULE VL
TOAATACLELOVE QLUTA TOL QLVTLKELLEVAL;

@ Mmopolue va xpnoiLomolficoupe wévo pnrois aplbuoic;
e to &Bpolopa dvo pNTLdV eivor pMTdc,
@ TO Ywduevo dVo pnTwv eival pnToc,
@ TO TNAIkoO evO¢ pNTOU pe évar un undevikd pmTd sivor pmtoc.
@ MTopolpe vol XpNOLLOTIOLHoOUKE bvo akepatoug aplBuoic;
o to &Bpoilopa dVo akepatwv eivol aképaog,
@ TO Ywduevo dVo akepaiwv eival aképouog,

@ TO TNAIKO evO¢ akepaiou pe éval i undevikd oképoro dev sivarl
oLKEPOLLOG.

‘Evat o0volo aplbucv oto otolo oL Tpdéelc éxouv Tig ouvnBiopéveg
WBLétnTec ovoudleton aAyefpiké odua.
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Avavuopotikol Xdpor VST I WA 2

Tot aéLOUATO TOV OWOUATOC

‘Eval adyePpikd copa sivan éva obvoro K oto omolo opilovtan §0o

Supedeic mpdeic, Tic omotec ovoudlovue mpdobeon kou moAdamAaoiaoud,

(a, b)—>a+b «xou (a, b)+— ab

Kol oL oTtolec tkarvoToloUv T aekdoubar adLdpotar.

AY 1. H mpoostoupiotiky tdétnTa yrow Thv mpdobeon ko tov
ToMaTAacloopd: v kdbe a, b, ¢ € K, woxldouv

(a+b)+c=a+(b+c) , (ab)c=a(bc)

AY 2. H avtipetabetikny 8iétnta yro tnv mtpdobeon ko tov
ToMaTAaoLoopd: v kébe a, b € K, oydouv

a+b=b+a , ab=ba
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Aracvuopatikol Xdpor  [AVEE TN A WA 18

To aéiopota Tov oopatog (2)

AY3. H empepiotikn duédtnta tng Tpdobeone we mpog tov
ToMaTAacLoopS: Yo kéBe a, b, ¢ € K, woxdel

a(b+c)=ab+ ac

AY 4. Tmdapyovv otowxeioe 0 € K ko 1 € K, tétoio wote v kébe a € K,

a+0=a ko al=a
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Aracvuopatikol Xdpor  [AVEE TN A WA 18

To aéiopota Tov oopatog (3)

AY5. T k&Be a € K vrdpxer povadikd b € K tétowo wote a+ b=10. To
povadiké otouxeto b pe auth v WBLéTTAL cupPorileton —a ko
ovopdletan avtifeto Tov a.

AY6. T k&Be a € K, a # 0, urdpyet povadikéd b € K tétolo wote
ab=1. To povadikd otoixeio b pe avth Tnv 8étnTa oupBoAileton

a1 ko ovopdletar avtioTpopo Tov a.
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Avavuopotikol Xdpor VST I WA 2

MNopadetypotar aAyeBpikov cwudtwy

Mopdderypor  Ou prrol apbuot, Q, ov porypatikol oplBpol, R, ko ot
pryadikol aplBuol, C, pe tic yvwotéc mpdieic tne Tpdobeonc ko Tou
TOANATIAQLOLALOOV, AToTEAOUV aAYefpLkdl oOUOLTOL.

Mopdderyper O aképouol aptBuol Sev amotedolv odpal, ool évog
aképaog dlorpopetikdg amd to 1 7 to —1 dev éxer avtiotpoyo, (ALX6).

Mopdderypor To obvolo Z3 twv kAdoewv uTtodoitwv modulo 3 pe tnv
TpéoBeon ko Tov ToAaTAcolaiopd modulo 3 aotelel éva opaL.
Mevikétepal, Yo k&Be mpdyto aptbud p, To chvoro Z, twv kKA&oEwY
uttoloittwv modulo p amoteel éval oo,

Mopdderypor To oGvolo Twv pNTOV oplBdV eTEKTETOUEVO e TNV
TeTpaywvikf pila Tov 2, dnAad1 to cldvolo
Q(V2) = {a+ bv2]|a, b € Q}, amotedel évar odpaL.
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Avavuopotikol Xdpor VST I WA 2

I5LoTNTEC AN YEBPLKOV CWUETWY

AMpuproc
e éva odua K woxvouv ta akdéovba:

@ a kdbs ac K, 0a= a0 =0.
©Q Edva, beKkatab=0, téte eite a =0 eite b = 0.

© la kdbe a, b € K woxver a(—b) = (—a)b = —(ab).
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Aracvuopatikol Xdpor  [AVEE TN A WA 18

IBL6tNTEC ANYEBPIK OV cwpdTwy (2)

ATédelln.
Q Nakdbe ackK, 0a=a0=0.

Ao 0 =0+ 0, éxoupe 0a = (0 + 0)a, ko TS TNV ETUPEPLOTIKY
Wiétnta 0a = 0a + Oa.
MpocBétoupe ko oTic 800 TAsupéc To avtiBeto tou 0a, ko éxoupe

0a+(—0a) = (0a+0a)-+(—0a)
0 = 0a+ (0a+(—0a))
0 = 0a+0
0 = O0a.

ATd v avtypetaletiky WBiétnTa éxoupe emiong 0 = a0.
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Avavuopotikol Xdpor VST I WA 2

IBL6tnTEC AlYeBpkdv cwpdtwy (3)

ATédelln.

@ Edv a, b € Kkouw ab=0, téte eite a =0 elte b =0.

‘Eotw ab =0 kou a # 0.
Téte, and ta adiopato (AX6) ko (AX1), éxouue

al(ab) = (aa Hb=1b=b.

ANG apob ab = 0, ard to (1) éxoupe a~1(ab) = a~10 = 0. Apa
b=0.
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Avavuopotikol Xdpor VST I WA 2

15L6TnTec alyeBpikdv cwpdtwy (4)

ATédelln.
@ TN kd&Be a, b € K woxder a(—b) = (—a)b = —(ab).

Aré to aiwpa (AX3) éxoupe ab+ a(—b) = a(b+ (—b)) = a0 = 0.
Apa a(—b) eivow To avtiBeto Tou ab, to —(ab).
Mopdpola deixvoupe ot (—a)b = —(ab).
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