EpyaoTnipio YNoAoyIoTIKWV SUCTNRATOV & Texvohoyiag AoyIiouIkoU
YnoAoyioTika & AlakpiTd MabnuaTika

Aoknoeig (2)

Aoknon 1

Act&te St ) AU (BN I =(AuUB)n(duTl)
iINANn(Bul)=AnBuAnT)

Avon
i)
Eotwox e AU (B NnI).
Totexe Anxe (B NnI).
Ondtex e AN(X € BxauX € I).
Yvvendg (X e ANXeB)km(xeAnxel)
Otavx e ANX e B, t0tex e (AU B)kootavXx e ANx e[, t1oteX e (AUl).
Onotex e (AU B)kuXx e (4Aul).
Emopévacx e (AU B)n (AU T).
Apo AUuBNDN)c(AuUB) N (AUT). (D)

‘Eoto topax e (AU B)n(4duT).

Totexe (AuB)xuxe(Aul).

Ondte X e AMXe B)kau (X € ANX e I).

YvvendcX € AN (X € Bxou X € I).

OtavX e BkauX € I'toteX € (B Nn1I),ond0teX € ANX € (B N 1).
Apax e Au(BNI).

Emopévaoc (AW B)Nn(Aul)cAu(BnI). 2

Amo6 (1) kou (2) ovverndyston 6TtAU BN =(AUB) N (AUTD).
i)

Ectoxe An(Bul).

Toétex e Ak X € (B w1,

Ondétex € Ak (X € BAXx el).

Yvvenng (X e AxkuXx e Byq(Xe Axoux € IN)

OtavXx e Ak X € B,10teX € (AN B)QotavX e AkuX € I, 10teX € (ANT).
Onoétexe ANnB)nxednIT).

Emopévocx e (ANnB)uAnT).

Apa AUBNI)c(AUBY N (AUT). 3)

‘Eoto topax e ANnB)yuAdnT).
Totexe(AnB)axe(dnT).

Ondte (X e Ak X € Byn(x € Axau X € I).

YvvendcX € A xar (X € B X € 1.

Otavx e Bixel'totex e (BUTl),onoteX € Ak X € (BUI).
Apaxe An(BuUT).
Emopévoc(AnB)u(AnT)cAn(BUI). (@)

Ao (3) kou (4) ovvemdyetn ot AN (Bul)=ANnB)u (A nT).
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Hapatipnon: Mropobie va gpyactovie Kot pe mivaka aindeiog, 6mmg kavoue oto Iopd-
detypa 3.2 tov Enueiwoenv. ‘Etot,

i)
AuB nI)={x:(xeA)vxeBNI)}
={x:xeAv({(xeB)AXxe)}
AUuBNAuD)={x:(xe(AUB)A(xedul)}
={X:(xed)vxeB)Ar((xed)vxe)}

INo tig mpotdosig topa, p := (X € A), g := (X € B) xou r ;= (X € I), umopovpue vo, Bpovue Evav
wivaxo aAndeiog Tpokeévoo va deiovpe tn Aoyikn toodvvapio Tov cuvletwv mpotdoewy R
=pv@anxkuS=(pPvag Avr) (Pr Hivaka 1.1). Zovendc, To KOTNYOPHLATO TOV Opi-
Covv o ovoha A U (B N 1) xai (4 U B) N (4 U I') eivan icodvvoua. Emopévag, 4 U (B N 1)
=(AuB)N(AdUT).

Mivakag 1.1

P g r | gar pvqg pvr R=pv(@ar) S=@pPvaga(gvr)
1 1 1 1 1 1 1 1
1 1 0 0 1 1 1 1
1 0 1 0 1 1 1 1
1 0 O 0 1 1 1 1
0o 1 1 1 1 1 1 1
0 1 0 0 1 0 0 0
0 0 1 0 0 1 0 0
0 0 O 0 0 0 0 0
i)
Epyalopoocte mopouoa. =
Aoknon 2
Aeiéte 0Tt (A-B) U (B-A)=(AUB)- (AN B)
Adon
"Exovpe drodoyud
A-B)uB-A)=ANB)YU(BNA) (opropdg g Srapopls GLVOAMV)
=((4 N B U B)) N ((4 N B°) U 4) (EMUEPIOTIKOG VOLOG)
=((AUB) N (B°UB)) N (AU AN (B°U A9) (empep1oTIKOG VOLOC)
=((AuB)NU)N(Un (B°U 49) (VOpol cupmAnpdUaTog)
=(AUB)N (B°U A (vopot cupmANPOUOTOC)
= (AU B)N (BN A (vopoc De Morgan)
=(AUB) N (ANB)S (ovTipetafeticdg vopog)
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=(AuB)-(ANnB) (opropdc ™ draPoplc GLVOLMV)

Hapatipnon: Mmopodue va pyacTOVNE KOl Le TPOTOVG TAPOLOIOVG LUE OLTOVG TNG ATKNGONG

1. =
Aoknon 3

Av |U| =692, |4| = 300, |B| = 230, |I"| = 370, |4 " B| =150, |4 " I"| =180, |B ~ I'| = 90, |4 N B°
N I =10, 6mov |X| etvan 0 MAndikdg apdudg tov cuvorov X, Ppeite ot

i) ANBNIT|=40

i) [A°"BNT=30

i) [A°NB° NI =172

iv) (UNB)UANT)UBNTI) =340
Avon
i)
Am6 10 dtdrypoppa Tov Venn mpoxvntel 6Tt
Al=ANB NI |+ BNA+ANT]-|[ANBNI)|, onote A B
[ANBNT=|[ANB* NI+ BNA+|ANT]-|A|

=10 + 150 + 180 — 300 =40. r

i)
Amo to didypoppo Tov Venn mpokvmtet 0Tt
Bl=|A*N"BNT|+|BNI+|BNA|l-|4NBnNIT] ondte
[AN"BN T =|B|+|ANB~NI|-|BNI|-|Bn Al=230+40-150-90 = 30.
iii)
Eivii|[AUB U =4+ B|+|[1-|ANnB|-|BNI1-|An+|AnBNI]

=300 + 230 + 370 — 150 — 90 — 180 + 40 = 520.

Enopévmg

[ANB*NTI°|=|Ul-|AuBuUI=692-520=172.
iv)
Eivii|AnB)uAnDuUBND|=AnB|+|BNIl+|ANT1-2[ANBNI]

=150 + 90 + 180 — 2-40 = 340. =
Aoknon 4

i) Tipmopovue vo Todue Yo To, un keva cOvolo A kou B av 4 x B=B x 4,

i) Ta un keva ovvola 4, B ko I ikovomotovy tv 4 x B = A x I".'Eneton avoykaeio 61t B =17
Eénynote v amdvinon cag.

Adon
i)

TunRua E@. MANPo@opIKnG -3- I.X. ZTepavidng
MNavenioTApio Makedoviag



EpyaoTnipio YNoAoyIoTIKWV SUCTNRATOV & Texvohoyiag AoyIiouIkoU
YnoAoyioTika & AlakpiTd MabnuaTika

Ta ototyeio Tov 4 x B givor g popeng (a, b) 6mov a € Axau b € B. Avtopa, 4 x B=B x 4
1618 (a, b) € B x A. Enopévag, a € Bkar b € A. To pnoévo coumépacuo mov pmopodue vo todue
elvar OTLA = B.

i)
Ta otoyeio Tov 4 x I givan g popeng (a, €) 6mov a € Akou € € I. Avtopa, A x B=A x I’

161¢ (4, C) € 4 X B ka1 £101 C € B. Emopévog, I' < B. AvIIoTpépoviag Toug poAovg tav B kot I
610 apomdve emyeipnuo taipvoope 0t B < I Zuvenwg, B =1. =

Aoknon 5
Amodei&te Tig akdlovbeg TavTdTNTES Y10 0OTOL0ONTTOTE GUVOAD 4, B ko I
i) AxBNI)=UxB)n(AxTI)
i) AuUB)xI'=(AxIYu(BxTI)

Adon

i)

‘Ectox e Ax (BN T).

Téotex=(a,t)dmovaec Axote BNIT.

Enopévog, X e A x Bxoux € A x I

Me ddho Adya, X € (4 x B) N (A x T).

AT amodetkvoel 1o yeyovog 0Tl A X (BN ) < (A x B) N (A x I).

Avtiotpdewc, avX € (AxB)N(AxI)10teX € AXx Bxoax € A x I.
Omnote, x =(a,t) bmova € 4, kaut € Bxart e I

Emopévoc, X =(a,t) 6mova € 4, kut e BN T

Me ahha Aoy, X € A x (BN T).

A1 010detkviEeL T0 YeYovog 0Tt (A x B) M (A X T) cAx (BN T).
Emopévorg, Ax (BNT)=(AxB) (4 x1T).

i)

‘Eoto X € (AU B) x I

Tétex=(s,C) omovs e A U BkaicC e I.

Eitese A, ond6tex e AxI,MSe€ B,ondéteX € Bx[I.
Emopévog, x e AxI'Mx e BxT.

Me ddho Adywa, X € (A x T)w (BxT).

AvT0 0modeKkVOEL TO YEYOVOS OTLA X (BN T) < (A x ) w (B x I).

AvTotpdewg, avX € (AxI) U (BxI)10teX e AXxI'\X e BxI.

Omote, X = (S, €) 6mov S avikel 610 4 11610 B, kau € € I

Emopévag, X = (S, C) omov s e A U BkarC € I

Me dAho Adywa, X € (AU B) x I

AvTo 0modetkvoeL To yeyovog 0TL (A x ) U (B xI) < (4 U B) x I.

Enmopévog, Ax (BNT)=(AxT) U (BxT). =
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Aoknon 6

"Eyovpe 9 undheg apbunpévec amd to 1 og 10 9 ko 3 xovtd A, B, I'. To kovti A ywpdaet 4
umaies, To B 3 ko 1o I' 2. Me mécovg tpdmove pumopoliie va, BAAOVUE TIC UTAAEC OTA KOLTLE,

Adon

Eexvmvtag omd To Kouti A, o1 duvartol TPOTTOL VoL TO YEPIGOLLLE, glval 660 ToL VTOGHVOAL pE 4

, , 9
otoyeio amd T 9 — ( J
4

I to B, o1 duvartoi tpdmot ivar 6Ga To, vITocHVoro e 3 aTotyeio amd To vdlowa 5 (=9 —4)

>

Y10 xovuti I, o1 duvaroi tpomot givar 660 Ta VITOcHVOALA, e 2 oTotKEln 0td To VAo 2 (=9 —

4-3) —>@

Apa to TA00¢ TV TPOT®V givon :
9) (5) (2 1 5l 1ol
(5120 8 2 9 0 .
4)13)(2) 451 321 2101 413121

Aoknon 7
"Eyovue 6 undieg apBunuévec ko BEhovpe vo Tic potpacovpe eicov og tpia kovtd A, B, T
Me ndc0vg TpOTOVG UTOPOVLLE;
Adon

Ot duvarol TpoTOoL €lvat, OTMG Kot GTNV TPOTYOLLEVN AoKNON

HINIHE

Hopatnpnon. v Goknon outr, V0 SLPOPETIKEG SITETOYUEVES SLOUEPICELG TTOV OTOTEAOV-
VTOL 07O Ta. 10100 VTOGVVOAN, EivoL:
A B I

{1.2}{3.4}{5.6)

(3.4} (12} {5.6)

'Etol av to KouTid dev Ta £yovpe ovopaTicel, TOTE 01 000 TOPUTAV® Slauepicelg divouv Evav
TpOTOo Ko T0 TANB0G TV TPpoOT®V Ba etva,

(GJ (4j.(ZJ

2)\2)1(2 90

B S =
Aoknon 8

®&hovpe va yopicovue 10 portntég o€ Tpelg opddeg pe 3, 3 kot 4 pourntég og kdbe oudda o-
vtiototya. Mg mOcovg TpOTOVG UTOPOVLLE;

Avon
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To mAnBog Twv ouddwv, cOLP®VL Kot Pe OG0 elmoe oTIC dVO TPONYOVUEVES AOKNGELS, Ba &i-

D00,

21 31314121

Aoknon 9

"Exovue 3 koxkiva kon 2 dompa praAdrio kKo 0€lovpe va ta tomobeticovpe og 5 Onieg mov
elvar o€ oepd. Me Tocovg TpdTOVG Umopel va yiverl ot 1 TotoBETnon;

Avon

Muu toyaio Totobétnon ival avT ToL CYNUATOC,

|

[ [ O ® | O

= 10 ko

. . N . , , 5 5!
Ot duvartol TpOTOL TOTOBETNONG TOV TPLOV KOKKIVOV OTIG TEVTE ONKeg elval, [ j =23
3 13!

avtoi givar 6Aot ot TpomoL, yloti kdbe opd Ba tomobetovue TIC VIOAOITES dVO AoTPES KOTA

. . (2 , . , . , (N n
povadikd tpoémo (apov ( jzl). Xpiowo gival vo mopatnpicovue OTl, ENEON [ J:( J
2 k n-k

010 1010 amotélecpa Ba katoAn&ovpe av TomobeTHGOVE TPOTA TIG OVO ACTPEG KoL UETA TIG

(e -

[Tocovg entaymelovg aplBuovg ival SuvaTod Vo GYNUATICOVUE XPNOLLOTOIMVTAG VO POPES TO
ynoeio 3, Tpelc eopéc 1o 5 kot dvo Qopég To 8;

VILOAOUTEC TPELS KOKKIVEG:
Aoknon 10

Avon

SOUE®VO LIE TO TPOTYOLUEVA, TO TAND0G TV apBU®V aVTOV gival,

7V (5)(2) 71 5 21 T
A il =L L = 210. =
2)(3)(2) 2151 3121 2101 213121

Aoknon 11

Piyvoupe éva vopiopa mévte eopéc dradoyud. [looceg givarl o1 mepurtmoeic 6mov gppavifovron
TPELS TO TOAD KOPAOVEG;

Avon
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Eivoy,
, . 5) (5
nepumtoelg pe 0 Kopdvec: olls =1 (I'TITT)
5 4
=5 (KITIT)
1) \4
5) (3
" 2 " =1O (KKFFF)
2) 13
5) (2
.3 =10 (KKKIT)
3) (2
Apa ot duvaTég mTEPUTTOGELS givat 26. m
Aoknon 12

Ao o tpamovia (e 52 kdptec) emAéyovue toyaio 6 kdptes. [1doeg mePUTTOGEIC VILAPYOLVY
OVTEG VO ATOTELODVTOL A0 3 AGGOVG KOl 3 VIAUES;

Adon

TAn0og KapTmv -

mbog kotd katnyopia — > | @Goocol ‘ Unokoma
5
U U U

TPOTOL EMAOYNG
3 3 0

4\ (4) (44 ! | ! {
= N-= . . iii:3_43_41 4.4=16. -
3) 3 0 3 3 o4 33

Aoknon 13

AT6 éva oOvoro A pe |4 = n emdéyovue Eva péypt o wohd K otogeio (K < Nn) ko amd va dev-
Tep0 oUVOAO B e |B] = m emiéyovpe t axpifag ototyeia (t < m). Me mdc0ovg Tpdmovg Pnopodue
VO KAVOLLLE aVTN TNV ETAOYN;

Avon
Mmropovpe vo Kavoupe Tig €ENG emA0YEC:
, , ny(m ,
1 am6 1o A ot and o B (J(tj TpoOTOL
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n n n m
YUVOAIKA etvat, + +t . TpOTOL.
1 2 k t

Ewdwé av K = n 1ot€ ot tpémot B, giva,
(O Eher () :

Aoknon 14
[Tocovg entaymMelovg aplBpovg UTOPOVLE VO GYNUaTicovUE av Tapovpe dvo yneia amd o {1,
3,5, 7}, tpla and ta {2, 5, 9}, éva amod ta {4, 8} kot éva amd ta {6} yopic va £ovpe ETOVOAN-
yn yneiov;
Avon

To {ntovpevo mAnboc Ba siva:

[3].[3].(2].(1)7!:&1.&1.7!:3.2.7! .
2)13)1{1)\1 2 3100 11 110!
Aoknon 15

[Tocec Aéeic e mEVTE YPAUUOTO UTOPOVLLE VO GYNUOTICOVLE, YPNOLLOTOIOVTAG 00O JpOpE-
TIKA QOVIAEVTO KO TP SL0POPETIKG COUPDVOL;

o)

Yot To EAANVIKO aApafnTo £xel 7 emvhevta (amd ta omoia emtiéyovpe ta 2) kou 17 chppova

Adon

To {nrovpuevo mAnBoc tv AéEewv glval,

(amd ta omola emAéyoupe o 3). m

Aoknon 16

®élovpue va Pdlovpe og oelpd Tpelg LadnTéC TG A Taéng, dvo g B kot téooepig g I, €tot
®ote o1 padnTéc g 1d1ag Taéng va eivon pali. Me mocovg Tpdmovg PmopovyLE;

Adon
Ot dwtdéelg kotd téén siva:

AAABBITIT, AAATTITBB, BBAAAITIT, BBITITAAA, ITTTAAABB, [TTTBBAAA
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oniaodn to mAnBog Toug givar 3! (6oeg o1 petabéoelg Tov A, B, I') kou oe kéBe pio an’ avtég
avtietotyovv 3! petabéoeig Tov nadntov g A tdéng, 2! petabéoeig tov podntov e B tdéng
kot 4! petabéoeig tov pabntav e I tadéne. Apa 1o tAnbog TV TpoTmV gival

31312141 - = 1728. =

Aoknon 17

No Bpebel 1o TAnbog TV TpdT®V Ue TOVg omoiovg K un drakekpiuéva avtikeipevo umopodv vo
tomoBeTnBovV o€ N VIOJOYES, LLE TOV TEPLOPIOUO OTL,

i)  wopio vrodoyn dev Ba peiver kevn (K > n)
i) piovwodoyn Ba peiver keviy (k> n—1)
Avon
i)
Mo va Bpodpue 10 {ntovpevo minboc, Tpmta Tomobetove £vo avTiKeipevo o€ KABe vodoyn,
ondte pog pévovv k — n avtikeipeva. O apBudc tov tpdmov va dtaveunfodyv avtd ctig N vwo-

ot o iy
i)

Mo v mepintoon topa g piog ddelng vrodoyns, Tomodetovpe (N — 1) avtikeipeva ce N — 1

doyéc givan,

VT0d0YEC. YThpyovv N SlopopeTicol TpOTOL Yia va yivel anto, apod kabopilovial amd Ty Kevy
vrodoyn, Kot pag pévoov K — n + 1 avtikeipeva. Avtd eivor duvatd vo tomobetnbodv oticn — 1

(o

Apa to {nrovpevo mAnbog eivar TeAKa,
N k-1
n-2) =

Noa Bpebet o dBpoioua TV TETPOYNEIOV aplBUdY TOv £X0VV YNeio S0POPETIKE ova dVO Kot
oynuoatiCovron pe ta ynoia 1, 3, 5, 7.

VTOO0YEC KOTA

Aoknon 18

Avon
To mAn0o¢ TV TeTpOYNELOV aplBumy pe Tedevtaio yneio to 1 eivon ico pe to TAR00¢ TV pe-
tafécewv tov 3, 5, 7, A. 3!. Av avtol Tpoctedovv Ba ddcovv ¢ dBpoicua TeElevTaimy Y-
olaov

1.3!
Opoimg, o minbog tov TeTpayelov aplBuodv pe yneio dekddov 1o 1 Ba eivon 3!, omote av
avtoi Tpootefovv Ba ddcovv wg dBpotopa TV yneiov tev dexadov 10-3! kot mapduow yao

70 GOpolcHa TOV YNOI®V TV EKOTOVTAd®V Kol TV yMadmv Ba eivor 100-3! kor 1000-3!, avri-
GTOLYO.
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2Vvendg T0 AOPOIGHO OAWV TOV TETPAYNPLOV aplBudV ot omoiot £xovv yneio povadov to 1,
ymoeio dekdowv to 1, ymeio ekatovtdadmv to 1 Kot ynoeio yimddwv to 1, eivar

S; =1-3!'+10-3! + 100-3! + 1000-3!
=(1+ 10 + 100 + 1000)-3!
=1111.3!
Avdaloya kot yuo o dAla yneio Oa etvat:
o to 3, S3=3-3!'+3.10-3! + 3-100-3! + 3-1000-3!
= (3 + 30 + 300 + 3000)-3!
= 3333.3!
lNato 5, Ss=5555-3! ko ywwto 7, S7 = 7777-31.
Emopévog 1o {ntodpuevo dBpotopa Ba givan
S=8;+S;3+Ss+S;,=1111-3! + 3333-3! + 5555-3! + 7777-3!
=(1+3+5+7)1111.31 = 106656. m
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