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2YNOAA
H ENNOIA TOY SYNOAOY

H €vvoia tov ovvohov Bewpeiton ota Madnuatixd og o aoywxn (Oe-
ueMmdNg) €vvora, dMA. wg o Evvora Tov Oev eOEYETAL 0QLOUS ®OL OEV UITO-
oel ovvemwg va avoy el o” AA €vvola.

Agyopoote, Gumg, GTL RATOLN OVTLXEIUEVOL TTOV elvon Telelmg raBoQL-
OUEVA HOL OLOXEXRQLUEVA UETOED TOVG umoouvue va ta Bempoipe wg €val VEo
OVTIXETUEVO, TTOV TO ATTORAAOVUE TO GUVOAO TMV OLVILXELUEVIIV OUTMV.

OpLoudg Tov cuvohov ovugmwva ue tov Cantor : «Zvvolo elvar xdbe
OVALOYY] QVTIXELUEVWY, TTOV TTQOEQYOVTAL ATTO TNV EUTELQLA 1] TH OLAVONOT] 1A,
efval xald opLouEva xat OLaxivovral To Eva Ao 1o dilo» .

To avielpevo mov arotehovv €vol OUVOAO TO. AtoXOAOVUE oToLyEia 1
UEAN Tov ovvohov. Mepuréc popég, ®vpiwg ot l'empetpia, avil yio Tov 600
OUVOLO UmoQel va. yonowwomomBel 0 600G X@eog 1oL avtl Yo TOV 600 OTOLYELO
TOV OUVOLOV UToQel va yonouomomBel o 6pog onueio tov ywoeov. Ta ovvola
ta. ovpuPolriCovue ovvnBmg pe xegalaia yoduuota, 6nwg A, B, K, X, evo ta
OTOULYELCL TV OVVOAMV UE PRQA YOAUUOTO, OTTOC O, B, A, O, X.

TN va dhdroovpe 6t €va otoryeto X avijrel 0° €va oUVoro A, YOApov-
ue xI A, evad va. dhwoovpe ot €va otoyelo x dev avixrel ” €va oUvoro A,
vodpouvue xI A. T ®aBe otoryeio x xow yia »dBe ovvoro A Ba woyvet pio po-
vo a6 Tg €ENg dvo oyéoeis : xI A U xI A.

IToAY Baowrd ouvoho aplBuwv eivor ta &S :
N, to oUvolo Twv puorav aebumy : 0, 1,2, 3, ...
N, 10 0UvoLO TV QuorAV aoBuwy extégtov 0: 1, 2,3, ...

Z., 70 0UVOhO TV oxeQaimv aplbuwy : ..., -3, -2,-1,0,1,2,3, ...
Z*, 10 0Uvoho TV BeTLRGV oxepaimv apbumv : 1,2, 3, ...
77, T0 OUVOLO TV CQVITIXMDV AREQOLMV aQOU®Y : ..., =3, =2, -1
* 7 7
Z. , 10 0UVOLO TV axepaiwv aplBuwdv extég tov 0 : ...,-3, -2,-1,1,2,3,...

Q, T0 GUVOLO TV ENTAV CELOUWV.

Q™, 10 6¥voro TV BETIRDY ONTDV CLOLOUDY.

Q7, 10 0OUVOLO TOV AEVNTIXMV ONTAOV CLOLOUMV.

Q’, 10 6Hvohro TV ontwv apBuwv extdg Tov 0.

R, 10 ovolo TV ooy paTinay olopuay.

R™, 10 01vOhO TV OETIHMV TOOYUOTIRDV CLOLOUDY.
R", 10 00UVOAO TV 0LOVNTIXMV TQOY LOTLRMY 0LOLOUMV.
R’, t0 0Uvoho TV TQOYUATIRMY aELOUWV EXTOC TOV 0.
C, T0 0UVOLO TV Ly dLtraV aoLBmy.

I, To ouvolro Twv pavtaotroy ooBudv (Re(z) = 0).
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I[TAPASXTAXH ENOX XYNOAOY

"Eva ovvohro propet va tpoodlogloBel ue 6000 todmoug :

IHopdotaon Xvvolov pne Avaygagn Tov Xtoiyeinv Tov

2 auti ™V meQimTmon, Ba mEEmeL va avorypdpovue OAC TOL OTOLYEID
TOV OVVOAOU avdueoo o€ dVo avuirplotd dyxiotoa { }. Av €va ovvolo €xel
AMya otowyeia, Bao pwopovue va avoaypdpovue GAo Tor otolyeior Tov, ahhd av
€xeL TOAA 1) now AITeLpa otoyeila, Bo LIToEOUUE Va avoyQdPoUrE RATOLXL QLQ-
KLRA K OLQOATNOLOTLRO OTOLYEIOL TOU KO UETA VO XONOLUOTOW]OOVUE ALTTOCLWITY-
Td (...) yuor va yivouv €tol €0r0AO RATOVONTA RO TAL VITOAOWTOL OTOLYELCL TOV
OUVOLOL TTOU deV elvar SUVATOV VoL OVaryQapOvV.

AxolovBovv mapadeiypata :

To ov¥voAo TV YNPimV TOV 0OXTAdIXOU OCVOTYUATOS 0RIBUNONG :
A=1{0,1,2,3,4,56,7}

To 0v¥VOAO TV GQTLOV BETIRMDV arEQAIMV AQLOUDY :
A=1{0,2,4,6,8,10,..}

To ov¥voro TV AQTLV BeTIRAV axrepaimv aQLOuwY ov eivar < 10 :
A ={0,2,4,6,8}

To ovvoro Twv axepatmv amd to 1 uéyor xow to 1000 :
A=1{1,2,3,4,..,1000}

To 0UVOAO TV HAACUAT®V TS HOQPNS ;, émov vl Z*:

111
A={1,=,=, =, ..
t 23 4 ’

Kotd v avaypogn twv otolyeiwv evog ouvOAOU PTOQOVUE VO YOO
PouUE T OTOLYElD TOV e Omola oeLed B€hovpe, dNA. OEV YONOLUOTOLE(TOL ROL-
utor OLdtakn yia ta otouyelo evAg OUVOAOL.

IHaodotaon Xvvolov ue leoryoogn Xaoaxtnorotixne Iowdtntog

2 vty ™V TepimTmon, o TEEmeL Vo fOOUNE pLaL YOLQOKRTNOLOTLXY] LOLG-
TNTOL TTOV VO LXAVOTTOLE (T at’ GAQL TaL otouyela Tov ovvolov. “Etol, av €xovue
gvay motaoloxd TUmo p(X) ne OUVOLO avapoEdg To L2, Ta oToyelo Tov L2 Tov
Exouv TV OL0TNTA P, dNA. OL TLES TN UETAPANTIHS YLOL TLS OTTOLES O TEOTAOLOL-
%0G TUTOG YiveTow ahnO1ig modtaon, amotehovv €va oUvoro, TO 0Tolo CUUPOAL-
Ceton g €ENg :

{x1 Q/x €xermv domra pt 1 {xlI Q/p(x) akndict 4 {xl Q/px)}
Enouévog €xovue :

A={xl Q/px)} = (" x)xI AU p(x)alnOnig
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AxolovBovv mapadeiypata :

To 0v¥VOAO T®WV OLVNTIXWIV TTQAYUATIXWV OQLOUDV :
A = {xI R/x<0}

To 0UVOAO TWV TEQLTTOV ArEQAUIMV AQLOUWV :
A = {x| Z /x mepoitrog}

To dLaoTHUOTA TV TEAYUOTIRMV AOLOUMVY TEQLYQAPOVTOL TTOAM ROAA
UE TTEQLYQOUPY X OLOAXTNOLOTLXIS LOLGTNTOG :

Avowto dtdotuo pue axea o, f3, 6mov o <P :
(a, B) = {xI R/a<x<P}

K\ewoto dudomua pue dxroa a, f, 6mov a<f :
[a, B] = {xI R/aEXER}

Hu-avowrtd dudotmmuo artd 0eEd pe axpa o, B, 6mov a<f :
[a, B) = {xI R/a£x<P}

Hu-ovowntd dtdomuo amd aplotepd pe dxpa. o, B, 6mov o <f :
(a, B] = {xI R/a<x£p}
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BAZIKOI OPOI TQN ZYNOAQN

To oUvola Tov €xouv €va UGVO OTOLYEID ATTORAAOVVTOL HUOVOUEAN OU-
vola W ®ou govoovvoia. Av €va T€Tolo 0Uvoro elvol To {a}, TOTE LoYVOoUY Ta €-
Eng: al {a} zawal {a}.

H avdyxn ywo v Umogn evog xot povadixol ouvOohov TOU VoL UMV JTe-
oLExEL ravéva otolyelo, o01ynoe oty duoveyio Tov xevol ovvolov, To O-
molo ovuPoAriCeton ue A& M now pe { }. To xeve ovvoho avtiotolyel otovg mTEOo-
TAOoLOXOUS TUTTOVG TTOV Y{VOVTOL PEVOE(S TEOTATELS YLt »AOe OTOLYElD TOV OV-
VOOV OVOLPOQAS TOVG.

Kevo ovvoho elvor yia mapdderypa to €ENG :
A={xIR/X’+2<0}= £

N ®ow To €ENG :

A = {xI N/2xneoutiéc} = A&

1 ®ow To €ENG :
A={xIR/x-5>0Ux-3<0} = A&

KdaBe mpotaoiondg timog p(x) Tov omoiov 1 uetafAnti X maipver wg
TWES Ta OToLyEla EVOS OUVOAOL A, autoraheitan ovvlixny oto ovvoro A. Av
€va 0ToLyELO 0L TOV OUVEAOV A twavomolel T ouvOnun p(x), tote Ba Aéue TL
mpdtaon p(x) Ba elvor aAndic xonw avtiorpopo. Mo ouvOixrn p(x) Tov ohy-
Bevel yuo vdBe otoyeio X evOog OUVOAOU A aTOROAE(TOL TAVTOTHTA OTO OVVOLO
A.

lNa mapdderyua, o mpotaoonds Timog p(X) : x*+x+1 > 0 elvon TovT6-
™t 070 0VVoAO R TV moarypotirdv aolBuwyv, exeldy aknbever " xI R, evo
0 TEOTOOLOXAS TUTOS q(X) : X*45x-6 > 0 givow ovvOijxn oto ovvoro R tov
TOAYUOTLRMV 0QLOUMYV, emeldn alnbevel otav x<2 U x>3.

Av A nou B givar do pn xevd ovvola, Bo Aéue 6t to oUivolo A elvon
(amotehel) vmoavvolo Tov cuvoiov B 1} Tl 10 ovvoho A meQLEYETAL OTO OUVO-
Ao B nou Ba yodgovue Al B, dtav zal uévo otav n ovvOixn xI A cuvendye-
T v xI B, k. av naw pévo av xdbe otoryelo tov ovvorov A elvor xon
otouyelo Tov ouvoiov B.

Al BU ("x/xI Apb xl B)
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Av A nou B givar do pn xevd ovvola, Bo Aéue 6t to ovivolo A elvon
(amotehel) vwegavvoio Tov oVVOLov B 1) 6Tl To 0Uvoro A mEQLEXEL TO OVVOLO
B zow Ba yodgpovue A E B, dtav xow pévo dtav n ovvOnxn xI B ovvendyetan
mv x|l A.

AEBU ("x/xI Bb xl A)

To »evo ovvolo A Bempeltal VTOoUVOLO ®ABE GUVOLOV ROl VITEQOUVO -
Ao uévo tov gavtol tov. Anh. A1 Axow £1 A, alMd v &£ E £.

Avo ovvola Ba Aéyovron éoa Stav €xouvv Ta (O axQLPadg otovxelo 1
otav 1o €va gival VTooUVOAO TOV dAAov. Auté onuaivel 6tL ®aBe otoyelo Tov
€VOS OUVOAOU Elval %ol OTOLYELO TOU AAAOV GUVOAOV.

A=B U (Al B UBI A)

3

"

A=BU ("x/x1 Ap xI ByU("y/yl Bb yl A)

Av 000 ovvola A xow B dev elval (oa, Bao Aéue 6tL to A gival dedgpogo
tov B nau 0o ypdgovue At B.

Av A rau B elvon 000 un revd ovvola, Ba Aéue GtL To ovvolo A eival
(amotehel) yvijorto vwoavvoio tov ovvolov B rau Ba yodpovue Al B, dtav
%ol UOvo otav To A gtvan vtooUvoro tov B zai ta dvo ovvora dev eivan (oo
IMooxtnd ovtd onuaivel 6t VITAEYEL €V TOVAIYLOTOV OTOLYELO TOV GUVOAOU
B mov dev avijxel oto ouvolo A.

Al BU (Al BUA! B)

1

Al BU ("x/xI Ap xI B) U($yl B/yl A)

INa ta yvootd pog ovvoha aptBuwv N, Z, Q now R woyvet :

NI Z1 QI R

Av A nau B elvow 000 pn revd ovvola, Ba Aéue GtL To ovvolo A eival
(amotehel) yvijoto vwegavvolo tov cuvélov B o Ba yodgovue A E B, dtav
%o Wovo dtav to A elval vrteQouvoro tov B xow ta dvo ovvora dev elvar (oo
IMooxtnd ovtd onuaivel 6T VITAQYEL VO TOVAYLOTOV OTOLYELO TOU CUVOLOU
A mov 8gv avijreL 0To ovvoro B.

AEBU (AEB UA! B)

5
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IIAn0ixos agiBuog evoc ouvolov A omoraleltor 0 aQLBUGS oV EXPA-
Cev 1o TBog tv otovyelwv Tov cuvelou xot ovpPoiiCetar pe v(A), eve ov-
Yauoouvolo evog ouvorov A amorOaAe(TOL TO OUVOLO TTOV TTEQLEYEL OAOL TOL VTTO-
oUVOAQ TOV OVVOAOU ®aw ouuBolriCetal pe P(A). Zto duvapuoouvolo evog ov-
VOOV aviroUV €€ 0QLOROU TO #EVO GUVOAO A %ow TO (L0 TO oUvolo A.

Ioyvel to €ENg : av k eivar o wAnBurndg apBude evog ovvoiov A, Tdte To
Suvapooivolo Tov auvéhov A Ba éxer 2X otovgeia, dnh. 2" ovvola.

V(A) =k U v(@(A)) = 2~

INa mopdderypa, av éva ovvolo A €yel 3 otouyeia, ta a, B, now 7y, ToTe
10 dUVaOoTHVOLS Tov Ba €xeL 2° = 8 vooUvoha, Ta eENC :

A, {a}, {B}, {v}, {a, B} AB, v}, {v, a}, {a, B, v}

2TV ovoTtaQdoTaoT TV OXE0EmV UETAED TwV OVVOAMVY glvor TOAD Bo-
M%O va vtdpyeL Evo faotxo ovvolo W oUvolo avagoeds, To omtoio Oa TeEQLEYEL
O\a ToL OVVOAQL TTOV PEAETAUE.
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[TPAEEIYX METAEY 2YNOAQN

Z11g TEAEeLs neTaEY ovvormv Ba vtoBéoovue GtL oL VTS pueAETn ovvo-
Ao aoTEAOUV VITOOUVOAX EVOS faolrov ouvoiov Q1 A.

Toun Xvvolov

Touy 6Vo ovvolwv A xow B raheltar o ouvoro ov amoteheiton omd
T ®OLVA, OTOLYX el TV dVO OUVOAWY, dNA. TOL OTOLYEIDL TTOV AVIHOUV oL OTO A
%o 010 B, ®ow ovpPoriCetal ue A C B.

ACB = {xI Q/xlI A UxI B}

Av 000 oUvola Oev €xouv ravéva xowvo otouyxeio, Onh. av A C B= A,
to1e Aéyovtan E€va petaly tovg. To nevdé ovvoro elvar E€vo pe omolodnmote
dMo ovvohro. Ioyvel o €Eng :

ACB®* £U ($x/xI AUxl B)

"Evoon Xvvolov

"Evimon dvo ouvéhmv A xow B rahelton 1o ovvoro mov amoteheiton o’
Ol T otoyelo xow Twv OU0 cuVOAmV, ONA. T oToL elo TTOV avirOVY ElTE OTO
A eite oto B, nouw ovpuPohiCeton pe A E B. duowrd, ta otovyeia tTov o ouvo-
Awv ov elvon xowvd, ta Aapfdvovue VT’ SYn pag pior LOvo Qod.

AEB={xl Q/xlI A Uxl B}

Ioyvel To €Eng :

AEB=AU (A= £ UB= A)

Avaood Xvvolwv

Alopod Tov ouvolov B amd 1o ouvolo A xohelton To 0UVOAO TTOV O-
motelelton o’ GAal ToL OTOLYELOL TOV OUVOAOV A TTOV OEV AV*OUV 0TO OUVoAO B
ro ovuPoAriCeton e A — B.

A-B={xlI Q/xI AUxI B}

IoyVouvta e§jc: A-A = A, A-EA=Anvon £-A= K
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Youuetoutn Avagood Xuvvolwy

ZuppeTorty dtapoed Twv cuvolmv A ran B xaieltor to ovvolo mov a-
motelelton o’ GAaL TOL OTOLYELOL TOV OUVOAOL A TTOV OEV AVIXOUV OTO OUVOAO B
raBg xow o’ Gha ta otoLyelo Tov GuVEAhov B ov dev avijrouv oto ouvoro A

ra ovpuPohriCeton pe A+ B. H ovppetonn dtagpod 0o ouvolmv mepléyel OAa
TOL U1 ROLVA OoToLyEla TV dU0 OUVOAMV.

AtB={xI Q/(xl AUxlI B)yU (xI BUxl A)}

IoyvettoeEng: A+ B =(A-B) E (B-A).
Av ta ovvola A rou B eivon E€va petakv tovg, Onh. av A C B= £, 16t¢

Oa woyveL: A+B = AE B.

Yvurinoona Xvvolov

ZvurAomua evog ouvohov A mg pog €va Bacind ovvoro 1| oUvolo a-
VOpoEdg 1 vIteQOUVOLo © xakeltan 1 dLapod Tov oVVOAOLY A artd T0 CUVOLO
Q, dA. T0 oUvoho exelvo OV TEQLEYXEL OAOL TOL OTOLYE(DL TOV CUVOAOV Q TTOV
dev avijrovv 0to ovvoho A. ZuupoliCetan pe A1 pe A’

A= {x1 Q/xI A)} =Q-A

Ioytouv ta e€nc : £ = Quan Q° = £.
Andun : ACA = £, AEA = Qual (A) = A

"Eva omolodnote otouyeio x elte Ba avijrel oto ovvoro A elte Ba avi-
%EL OTO CUUTANQWUA TOV AAAG Gyl %ol 0TOL OV CUVOLOL TOVTAYQOVO ROl GLYOV-
oa 010 €va. oo ToL dVO.

"xxl AP xl Awan " x,xI A°P xl A
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KAPTE2TIANO I'INOMENO 2YNOAQN

Kagteotavo yivouevo 300 un revav ovvohov A xow B, ue mpwto mod-
yovia 10 A xou dgvtepo mapdyovia 10 B, amoxaleital to ovvolo To omoio
oynuotiCetar amd ta dateTaypuéva Levyn OAwvV TmV CUVOVOOUWY TWV OTOLYEL-
WV TOV OUVEAoU A e Ta otoyeio Tov ouvohov B. ZupupoliCetan pe A X B.

AXB={(a,p)/al AUPI B}

To otouyeio (a, B) Tov raptecLavoy yivouévov A X B amoralelton oa-
TeTQYUEVO CeVyos, VA TO OTOLKElO O TOV Celyoug amoraleltan mowTy ovvre-
TayUEvn | TEMTN TEOLOAY M| TOWTO UEAOS TOV TeVYOUS %ol TO OTOLYE(O B ato-
ralelton 0evteon ovvretayuévn Y 0evtepn meoPfoir] | devtepo uélog tov Cev-
YOUG.

INa va elvon (oo dVo dratetorypévo Cevyn €vOg HOQTECLOVOU YLVOUEVOL,
Ba mweémeL va elvon (0€g OL AVTIOTOLYES OUVTETAYUEVES TOVG, ONA. LOYUEL

(o, B) = (ay, 1) U (a=0y U B=p)

Ioyvouv emiong o To €ENG :

AXB=AU (A= £ UB= £)

AXB! AU (At £ UB! A)

Av 10 0U0 ovvola A ran B eivan (oa, T6TE TO RAOTEOLOVE YLVOUEVO TOVG
A X A ovpfohiCetar pe A% xon 10 0voho TV dtoetaryuévay Cevydv mov §-
¥ouv {oeg ovvretaryu€veg, dA. ta Cevyn (a, a), ovpPforiCetan pe A now asona-
Aeton 1) dtaydviog tov A. Toxvet A | A’

Ze yevirég YOOUUES Oev LoyveL M avTlueTafeTing OLOTNTA OTO RAQTE-
oLave yvéuevo dvo cuvohmy, Onh. A X B 1 B X A, ywolg opumg vo astoxeio-
VTOLL RO TTEQUTTMOELS OTTOV LOYVEL N LodTTO, OTtwg dtav A=B 1] »ow dtav €va
Ao To. OUVOA Elval TO ®EVO OVVOAO.

Av 10 00UvOAO €yeL n o€ TAB0g otouyelo xal To ovvoro B €xel v oe -
Bog otouyela, TOTe TO naETECLOVE YLvouevo A X B Ba €yel n.v o mjbog otol-
yeta (C€vyn). Av €va amd to. ovvoha €xel dmelpo TA0og otoLyelmv, Tdte ®o
10 2aQTECLAVO Yvouevo A X B Ba €xyel emiong dmeipo mAB0og otouyelimv.
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IAIOTHTEZ TQN [TPAZEQN TQN XYNOAQN

Al A (avoxhiaotxng 1 avtomadng)

(Al BUBIT) b Al T (petaforinn)

(Al BUBIT) P Al T (uetaforin)

A=A (avoxrhootiu 1 cvtomodrc)

A=B U B=A (ovpuetown1j)

(A=B U B=T) b A=T (petapfotnxzn)

(Al BUBI A) U A=B (avtiovpuetoixn)
ACB = BC A (avuuetabetinn)

AE B = BE A (avtiuetafeting)

AC(BCTI) = (ACB) CTI (wpooetaioiotini)
AE (BET) = (AE B) ET (mpoogtouplotiny)
ACA=A

ACAE=FA

AEA=A

AE £ =A

ACBI Al AEB

ACBI Bl AEB

Al BU ACB=A

Al BU AEB=B

AC(BET)=(ACB) E (ACT) (empeorotnyy)
AE (BCTI) = (AEB) C (AET) (empeporotny)
A-B=ACB
A-B=(AEB)-B=A-(ACB)
(A-B)CB= £

(A-B)EB = AEB

Al BU A-B=£&

A+B=B+A
A+(B+D)=A+B)+T

A+ B=(AEB)-(ACB)

AC (B+T)=(ACB)+ (ACT)

ACA‘= £
AEA°=Q
(A)°=A

Al BU B°I A°
(ACB)' = A"EB°
(AEB)" = A" CB°
AXBCI) =(AXB) ¢ (AXT)
Al Bp AXA|l BXB

} Nopor tov De Morgan

10



A/von B’/0uoc Exst/one Phiowvaoc — Kévrpoo ITAH.NE.T. — ZUvola

AIATPAMMATA TOY VENN

lNa ™ oynuatny moedotaon Tmv ouvoAmV elvor TOA Ouoply ta
drayodupato tov Venn, 67tov to fooré oUvoro 1 0UVOLO ovopods Q mooL-
OTAVETAL OOV €Vo LEYAAO 0000YWVIO oV TTEQIXAElEL OAa TOL GALOL OVVOAQL, TOL
OTOLOL TTAQLOTAVOVTOL UE HUXAOVG. ZTO TaQaxdTm oyjua To ouvola A xou B
elvon E€va peta&u tovg.

0 Q)

ACB = £.

270 TOQARATM OYNUC TO OVVOAO A glval YViOLO VITOOUVOAO TOU GUVO-
Mov B, omdte to ovvoro B elvar yvijolo vitepovvoho Tov cuvérov A.

Q

V\B

Al Brou BE A.

Ou mpdEelg netaEl Twv cuvOohmV arodidovTaL TOM TOQAOTATIRA 0T
TOQOXATD OYNUATO UE TN YOO TOV OLyQOUUdTOV Tov Venn %ol Pe To
YOOUUOOKLOLOUE VAL TURUATO TWV OYNUATWV TTOU 0XOAOVOOUV.

Q

A/ V\B

Toun 6Vo ouvorhwv (A C B).
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"Evwon &vo ovvéhwv (A E B).

Avopod 000 ouvorhmv (A — B).

Zuppetownri drapoed dvo ovvohwy (A +B).

Svumhjomua cuvélou (A° = Q - A).
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