ZuvapTtnoiakég EEaptioeic

Bdoeig AeSopévwy 2003-2004 Evayyetia Miroupd

ZuvapTnoiakéc E€aptioeig

‘Eotw éva oxnpa axéong R(A;, A,, ..., A,). A¢ oupPoAicoupe pe R = (A}, A,,
A,} To 00voAo Twv yvwpiopdTwy Tng R.

Me arAd Adyia, ia ouvaprnorakti e€dpTnon pag Aéer orr

av dvo TAeiddes mag oxéone The R ouupwvouv (éxouv thv idia Tiun) o
Kdmoia yvwpiouara X < R TOTe ouppwvouv Kai o€ Kdmoia yvwpiouara Y < R.

OPIIMOZ
Botw X < Rrat Y < R,
Wia ouvapTnaiaki e€dptnon X — Y 1ox0el ato oxAiua R

av yia kaBe axéon r(R), via kaBe {elyog mAeiddwy t; Kai
1, TnG r, TéTo1eg Wwoate +[X] = 1,[X] = t,[Y] = t,[Y]
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Zuvaptnoiakég E€aptioeig

Avti{A}, A,, .., An} — {By, B,, ..., B} ypdgoupe

AA; A, —> BB, B

Tlapariipnon
AA; LA, - B ka AA, LA, 5B, AA, A, > BB,
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Zuvaptnoiakéc E€aptioeig

« To Y efaprdrar ouvaprnoiard amd 1o X

+ TiaTi kahoUvTal cuvapTNOIaKEG

+ K< R unepkAeidi TngRavw K — ?

YmevBopion: R givail To a0voAo Twv yvwplopdTwy Tou oXAUATOG
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Tlapadeiypa

‘Eotw To MapakdTw oxeoiakd oxhua:
Evypaph(MdBnua, ®oitnthc, Qpa, Aibouoa, Babuoc)
(ouvtopoypagia) E(M, &, €2, A, B)

1. Ta paBhpara mpoopépovral povo pia gopd (H1d CUYKEKPIPEVN Wpd Kal
aiBouoa).

2. O1 poiTnTég dev pmopoUv va givar o€ duo 31AQOPETIKA PEPN TAUTOXpOVA

3. Ae yiverai va éxoupe duo paBhpara Tautéxpova aTny idia aiBouca

4. ‘Evag 9oITnTA¢ maipvel puévo éva Pabué oe kdBe pddnpa

TToieg ouvapTnolakég e§apTAOEIG EKPPAlOUV QUTEG TIG OUVONKEG.

TToto €ivai To KA€Idi.
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Zuvaptnoiakéc E€aptioeig

TMapdderyua: Evag Noyapiaouds Umopei va avhiikel o€ mapandvw anod évav meAdrn
Kar évag meAdTng moAAoUs Aoyapiaouols

Aoyoprocpidg

‘Ovopia- Y ToKoTasTHoTOG Apleuéc-/\ovuplucuoi]‘ TToco ‘O\/oua-Hgkdrn

TMapdderyua: Evac TTeAdTne moAdd ddveia kar éva Advero amd mapandvw and
Evav meAdTn

Tehatng
Ovopa-Tlzhém| 086 | M6An | Apudc-Aaveiov

Znueiwon: £Ta Tapamdvw oxeoIakd HOVTEAD EKPPATETAI HOVO £va UTIOOUVOAO TWV TTEPIOPIOUWY
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Zuvaptnoiakég Eaptioeig

Tawia ‘ Tirkog‘ "Etog ‘ Adpketa ‘ Eidog ‘

%ﬁ

‘ Ovoga—HQonotoi)‘ Tithog ‘ 'Etog‘

|
HOomowog l l—‘ ‘

‘ ‘Ovoua ‘ Alsﬁevvcn‘ "Etog-T'évwnong ‘Zﬁ(;uyog-Heonotoﬁ‘

Naile
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Zuvaptnoiakég E€aptioeig

Tetpippéveg e€apthoeig (1oxUouv yia 6Aa Ta oxfpara)

Tapddeiypa: A >A R AB > B

Tevika,

X — Y terpippévn, otavyY < X
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Zuvaptnoiakég E€aptioeig

+ O1 ouvapTnolakég e€apThoeig opifovral oTo oxhApa piag
axéang

+ Eva oUvoho amé ouvapTholakéc e€apThoeig F raxuer oc
éva oxhua

+ 'EAeyxog av pia oxéon /kavomorei To oUvoho F
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Zuvaptnoiakég EEaptioeig

TMapdderyua: Tloieg (Un TeTpIppéveG) ouvapTnolakéG e§apTAOEIG
IKavoTIoIEi N TTapakdTw oxéon - dev Eépoupe av 1oxUouv oTo oxApa

MTmopoUpe dpwe va ToUpe Toieg Sev 10XUOUV

A B CD
a by ¢ dq
a by ¢ d,

a by ¢ d

a; by ¢, d,
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Kavéveg Zupmepaopol

« Zuvdyoupe vée¢ eaprhioeic amd éva dedopévo auvolo e€apTrioewy

F‘= X — Y : n ouvaptholakh e€dptnon X — Y ouvayertal and To
ouvoho e€apThocwy F
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Kavéveg Zupmepaopol

F+ : kAsiototnta Tou F : oUvoho OAwv Twv
ouvapTholakwy e€apThoswy Tou cuvdyovTai amé To F

Kavévee ZupmepaopoU- yid Th ouvaywyh e€dpTAoEWY
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Kavéveg Zupnepaopou

Kavoéveg Zupmepaopol

1. AvakAaoTikdg Kavévag
Av X2V, 10TE X > Y
2. Eravinmikég Kavévag
XY} 2 XZ-vZ

3. Metaparikéog Kavévag
X->Y.YoZ)Y |2 XoZ

Kavévec Tou Amstrong: Pdonor (sound) de 3divouv AavBaopéveg
efapThoeig kai Arperg (complete) pag divouv dAo To F*
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Kavéveg Zupnepaopou

X-oVY} | XZ-oYZ Emaugnrikég Kavévag

Amnddeién (e emaywyri o€ dromo)

Eorw 011 0€ KdTI0I0 OTIVUHOTUTIO TNG I IOXUE!

X = Y (1) ahAd ox1 XZ »YZ (2)

AT6 (2 & opiopd), umdpxouv duo mAeiadeg t1[XZ] = 12[XZ] (3)
kat t1[YZ] = t2[YZ]

Ao (3), t1[X] = 12[X] (4) kai t1[Z] = t2[Z] (5)

Ao (1) kai (4), 11[Y] = t2[y] (6)

Amé (B) kai (6), t1[YZ] = t2[YZ] Atomo!
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Kavéveg Zupmepaopol

EmimpbéoBeToI KAvOveg

4. Evwrikég Kavévag
X>Y,X>Z} |2 X->VYZ

5. AiaonaoTikée Kavévac

XovYzZ)lE Xovy

6. Yeudoperaparikog Kavévag
X->VY,YZ->W} \: XZ > W
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Kavéveg Zupmepaopol

Evwrikég Kavévag
XoYUL,X>Z@) F Xx-ovz

ATodei§n (Ue Xxprion Twv kavovwy Tou Amstrong)

AvakAaoTikég Kavévag
(2) + Emavé. XY - YZ (3)

(1) + Emavé. X — XY (4)
(3) (4) Merap. X - ¥Z

Av X2V, 11e X > Y
Emaugnrikég Kavévag
X-Y} ‘: XZ -»YZ
MeTaparikég Kavévag
X->Y.YoZY | Xo>Z
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Kavéveg Zupmepaopol

-

AvakAaoTikog Kavévag Av Xo VY, 1éte X > Y
Enau€nrikég Kavévag {X — Y} ouvdvel XZ —»YZ
. Metaparikég Kavévag (X - Y,Y - Z } ouvdyel X - Z

. Evwrikég Kavévag {X —» Y, X — Z} ouvdyel X - YZ

. AlaomaoTikég Kavévag {X - YZ} ouvdyer X > Y

. Weudoperaparikog Kavévag (X - Y,YZ - W } ouvdyel XZ - W
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Kavéveg Zupmepaopol

EBotwR={A,B,C,6,H, I} kat F={A>B,A—>C,C6—H,C6—>
I, B> H}

TTapadeiyuata ouvapTnoiakwy e§apThoewy Tou ouvdyovtal amé 1o F

Ymdpxel Tpom0c/aky6piBog va

"A—H TIG UToAoyiooupe OAeg;
+C6 — HI KAe18i;
cAG—I
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Zuvaptnoiakéc E€aptioeig

Tapdderyua: Zxéon R(A, B, C, D)

ZTiydioTUTO, I

ZuvapTnoiakéc E€aptioeig

Tapdderyua:

Car(make, model, year, color, dealer)

A B CD ZuppoAioudg
T — _ Tapddeiypa TAs1ddag
rl  a b, ¢ d rifAl=a, . . o Eni
12[BC] = b, ¢, (Citroen, Scenic, 1998, Blue, Fred's Friendly Folks)
2 4 b ¢ d
3 a4 by ¢ dy
4 3y by ¢, dy KAei3i;
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KAelotéTnTa KAeiotéTnTa
X* 1 kAetoToTNTa £VOG OUVEAOU X amd yvwpiouara umd To F
oUVOAO OAWY TWV YVWpPIoHdTWY TTou e€apTWVTAI OUVAPTNOIAKA ATTd
To X péow Tou F
H TMapdderyua

YmoAoyiopog Tou X*

Result := X
while (aAAayn oo Result)
Fa kaBe ouvaptnoiakh e€dptnon: Y - Z € F
Av Y c Result, Result := Result U Z
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EotrwR={A,B,C,6,H,I}kat F={A—>B,A—>C C6—>H,C6—>
I, B> H)

Ymohoyiopdg Tou {A, G}
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KAelotéTnTa

« Eivai o aAy6piBuog owoTtég
(a) Ta kaBe Y € Result, ioxver Y e X*
(B) Ta kdBe Y € X, 10xVer Y e Result

+ TToAUTTAOKOTNTA XEIPOTEPNG TIEPITITWONG
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KAeiotéTnTa
+ MmopoUye va XphoiHoTroIRooUpE Tov aAyopiBuo
(Twge;) yia va:

1. Aci€oupe av pia ouvapthoiakh e§dpthon
1oxUel

2. YmoAoyiooupe Ta kA€i1d1d evog oxAUATog
oxéang

3. YmoAoyicoupe To F*
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Tlapadeiypa Tlapaderypa
R(A,B,C,D) F={AB—»C,C—>D,D— A} R(A,B,C,D) F={AB—>C,C—>D,D— A}
1. Aci€oupe av pia ouvaptnoiaki e€aptnon 1ox0el
2. YmoAoyiooupe Ta KAEIBId evog OXNAHATOG OXETNG
CH>A?
A—>D?
AB—>D?
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Tapadeiypa KaAuppa
_ + AmAomoinon evog doauévou ouvéAou auvapTnolakwyv e£apTHosewy
R(A' B.C D) F={AB—>C,C>D,D— 4} Xwpi¢ va perafdArouus To KAgiod Tou
3. YmoAoyiooupe 1o F*
‘Eotw duo aUvoAa ouvapTnolakwy e§apthoewv E kai F
Aépe 611 To F kaAUnTel To E (A To E kaAUTtTeTal amé 1o F), av kaBe E
oto E, aviiker oto F* (8nAadh, ouvdyetar amé To F).
Auo auvoha ouvapTnoiakwy efapTthocwv E kai F gival i00d0vaya
aw E*=F".
(8nAadn av To E kaAumTerl To F kai To F kaAumtTel To E)
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KaAuppa Tlapaderypa

+ TTwg pmopoUpe va umoAoyicoupe av éva ouvohro F
kaAUTTEl éva oOvoho E;

+ TTwg pmopoUue va utroAoyicoupe av éva oUvoho F eivai
1008Uvapo pe éva aivoho E;

Bdoeic Acdopévwy 2003-2004 Evayyetia Tiroupd 29

F1={A—>C,B -}
F2={A—>B,A >}
F3={A—>B,AB >}
F1 kaAUmTer 1o F3;
F3 kaAumrel To F1;
F1 1008Uvapo Tou F3;

F2 10030vapo Tou F3;
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EAdxioto KaAuppa

EAdxioTo kdAuppa Fo, Tng F: eAdxioTo oUvoho amé ZE
Tou eivai 1g0dUvayo pe Tnv F

‘Eva oUvoho F ouvapTtnoiakwyv eapThoewy eivar eAdxioTo av:
+ kB¢ ZE a1o F éxer éva pévo yvwpiopa oto de§16 ThG HEPOG

-+ 8¢ pmopoUue va agaipéooupe pia XE amé To F Kkai va
Tdpoupe éva oUvoAo 1008Uvapo Tou F

+ 8¢ umopoUpe va avTikataoThooude wia ZE X — Z anéd To
Fpema ZEY — Z tétoia wore Y < X kai va mdpoupe éva

oUvoAo 1608Uvapo Tou F
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‘EoTtw éva aOvoho F ouvapTthoiakwy e€apThoewy kaih ZE X »Y € F

EAdxioto KaAuppa

TTepiTrd yvwpioyara. yvwpiopdrtd Tou av dgaipeBouv dev
emnpedalouv To KAeioipo (3nAadh TpokUTTEl 1003UvVapo

oUvoAo)

» To yvwpiopa A € X gival mepitté oto X av
Fl= (F-{X-YDu{(X-A)->Y)

Anladn, av ioyver A,...4, ->B,B, ... B,
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EAaxioto KaAuppa

‘Eotw éva oUvoho F ouvapTnoiakwy eapthoewv kain ZE X -»Y € F

« To yvwpiopa B € Y cival wepitté oto Y av
F-X>YDuiX > (V-BY = F

Antoon, av A,4,...A, >B, ... B, + ...

uag oiver A,A,...4, -»B,B, ... B,,
Tevika, av 1o dedi pépog uovo éva yvapioua, ov n eéaptnon
eivar mepitTh

Evayyetia TMiroupd
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EAaxioto KaAuppa

+ TTwg Ba umohoyicoupe av éva yvpiopa oTo a.p. wag ZE eivar
TEPITTO;

(YmevBupion) To yvpiopa A e X eival mgpiTrd oo X av
F lE F-X>YHu{(X-A)-Y}

YmoAdyioe To (X - {A})* ue pdon Ti¢c ZE Tou ouvdhou F.

To A eival TepiTTé av 1o (X - {A})* mepiéxer To Y
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EAaxioto KaAuppa

+ TTwg Ba umohoyicoupe av éva yvwpiopa oTo d.p. wag ZE eivai
TEPITTO;
(YmevBupion) To yvwpiopa B € Y eivar mgorrrd oro Y av
F-X->YHu{X > (Y-B)} | F

YmoAoyiCoupe To (X)* xpnoipomoiwvrag To F,
éxovtag o X — Y -Bavti X »Y

TTepiTT6 av To B avikel
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EAaxioto KaAuppa

AAy6p18p0¢ uTToAoyIopoU eAdXI0TOU KAAUUHATOC

1. AvTiKkaTéoThoe TIG ouvapTNoIakéG e€apTAOEIG
Xy =YY, pe Xy = Yy kat X;—> Y,
2. Ma kabe ZE
(i) Bpeg Ta mepITTA yvwpiopata oTo a.y.
(ii) Bpeg Ta mepi1TTd yvwpiopara oto 3.4 - 3nAadh

TIg TIepITTEG e€APTATEIG)
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EAdxioto KaAuppa

TMapdderyua

‘EotwR(A,B,C)kairF={A - BC,B—>C,A—>B,AB > C}.
Bpeite 10 Fyyip.
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‘Eotw R(A,B,C)kaiF={A - BC,B—>C,A—> B, AB - C}. Bpeite To F

EAdxioto KaAuppa

TMapdderyua
min-
MeTd anéd mpdageic {A — B, B — C, AB > ¢}
E€éTaon av To A eival mepiTTé oto AB — C, umoAoyiovTtag To (B)*
Néo oUvoro {A — B, B - C}
« E¢¢taon av 1o B civar mepiTTé oo B — C (3¢ xperaleTar)

« E€&taon av To C cival TepiTTé oto B — C (dnAady, ovaraorikd av o
Kavovag eivai mepITToC)

av 1o B* Siver C pe Toug uTdAoITToug Kavoveg!
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EAaxioto KaAuppa

MeTd améd mpdgeic {A — B,B - C, AB > C}

Av Eekivoloa e€eTdlovTag av To B cival mep1TTé 0to AB — C
YmoAoyiopdg Tou A+, To B eival tepiTTé dpa
Néo oivoho {A - B, B> C, A > C}
E€étaon B mepitTé 0t0 A — B, (A*) ox1
E€étaon C mepiTté 010 B — C, (B*) X1
E€éTaon C mepiTté 0T0 A — C, (A*) vai!
Néo oUvoro {A — B, B —» C}
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Zuvaptnoiakéc E€aptioeig

AvakegpaAaiwan

- ZuvapTnholakh e€dpThon

+ Kavoveg ouvaywynig eapThoewv
- KAgioipo yvwpioparog

+ Tooduvapia ouvoAou e§apThoewy

+ EAdxi0To KdAuppa
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