ZuvapTtnolakéc E€apThoeic

Baoeig AcSopévev 2005-2006 Evayyehia Mitoupa 1

Octwpia yia To TOTE £vag oXed1aoPdg eivar KKaAdg»
H Bewpia paciletai oTig

T givai;
E€apThoeig avdueoa oe oUvoAa amd yvwpiopara
ZuupBoAriouos

S1 — S2 (émou S1, S2 alvoAa yvwpiopdTwy)

Ti onuaiver:

Av i31g¢ TIHEG oTa yvwpiopata Tou S1 = idieg TinéG oTa yvwpioparta
Tou S2
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TMapdderypa: Zxhua Zxéong R(A, B, C, D) (YrevBupion ouppoAiopol)

Zriymétumo, r(R)

A B CD Zuppohiouog
1 oa b, ¢ d riAl=a,
2[BC] =b, ¢,

2 4 b ¢ d
3 8 by ¢ d

4 A by ¢ dy
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‘Eotw éva oxhpa oxéang R(A, A,, .., A,). A¢ ouppoAicoupe e
To oUVOAO TWV yvwpiopdTwy Tng R.

Me amAd Adyia, pia ouvapThoiaki e§apTnon pag Aéer 6T

av dvo mAeidde¢ ag axéons the R ouupwvouv (éxouv Thv idia Tiun) oc
Kkdmoia yvwpiouara X < R T6Te ouppwvouy (éxouv Tnv idia Tiuf) Kar oe
Kdmoia yvwpiouara ¥ c R.
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OPI>ZMOX

Eotw Kai :
Hia ouvapTholakh e€dpThon 1oxVel oTo oxfpa 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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Avti{A}, A, .., An} — {By, B,, ..., B} vpdgoupe
AA, A, - BB, B
ToxUouv oTo axhua - 3nAadh via 6Aeg Tig mBavég oxéoeig (TTAeiddeg)

TTapdderyua: TToieg (UN TETPIMPEVEG) OUVAPTNOIAKEG ECAPTAGEIC IKAVOTIOIEI N TIAPAKATW
oxéon - 8ev {époupe av 10XUOLV 0TO OXAUA
A B CD

a by ¢ d

MmopoUpe dpwE va ToUpe Toleg Sev IaXUOUV

a by ¢ d,
a, by ¢ d;
a; by ¢, dg
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Taparipnon
AA; LA, > B kal AA, LA, B, AA, A, > BB,
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« To Y efaprdrar ouvaprnorard amd 1o X

« Tati kaAoUvTal oUVAPTNOIAKEG

+ K< R umepkAerdi Tng Ravw K — ?

YmevBupion: R gival To 0UvoAo Twv yVwpIopudTwy ToU OXALATOG
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‘EoTw To TapakdTw oxeoIakd oxAuad:
Eyvpaghi(MdBnua, oitntig, Npa, AiBouca, BaBuég)
(ouvTopovpagia) E(M, &, Q, A, B)

1 Ta pabrpara TpoopépovTail H6vo pid popd (0€ Hid OUYKEKPIREVN Wpd Kat
aiBouca).

2. O1goitnTég dev pmopoUv va eivar oe duo SlapopeTikd pépn TauToXpova
3. Aevivetai va éxoupe uo paBhpara Tautéxpova oty idia aibouca
4. Evag goITnTAG Taipvel povo éva Pabué oe kaBe uddnua

Tloieg ouvapTnoilakég e€apTHOEIG EkPPAlouV AUTEG TIG OUVBNKEG.

Tloto givai To KA13i av 1oxUouv Ta (1) éwg (4)

5.  Tionuaiver ® > M, M2 > A
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Tlapddeiypa: 1o mapakdtw oxfua évag Aoyapiaoudg UTopei va avAkel oe idpamdvw amé
évav TeAdTN Kai évag TeAATRG TOAAoUG Aovapiaopouc. TToieg dAAeg (EKTOG Tou KAEiSioU)
ouvapTnolakég e§apTAOEIG 10XUOLV;

Aoyaprocpdg

‘Ovopa-Yrokataotipatog | ApiBuds-Aoyapoocpod | TTocd (Ovopa-TTghdtn

Tlapddeiypa: Evag TTeAdTng ToAAd 8dveia kar £va Advelo amé mapamdvw amé évav meAdrn

Hehatng

Ovoga-l’lnkdm‘ 0Oddg ‘ I16An ‘ ApBuoc-Aaveion

Znueiwon: ZTa Tapamdvw oxeaIakd HOVTEAD EKPPATETAI HOVO £va UTIOGUVOAO TWV TTEPIOPICHWY
O1 8Uo mapandvw oxediaopoi dev eivar «kahoi», yiari;

Baoeig AcSopévev 2005-2006 Euayyehia Miovpa 10

210 MapakdTw oxApa, UTApX el KATTO10G TTEPIOPIOHOE TTou dev eKppdleTal amd Ta KAEIdId;

Towia ‘ Titho ‘ "Etog ‘ Awdpkela ‘E{Sog ‘

MaiCe ‘ ‘Ovopo-Hbonotov ‘ Tithog ‘ ‘Etog ‘

|
HOomo16g l l—‘ ‘

‘ Ovoua ‘ Awevbovon ‘ "Etog-T'évvnong ‘ Xvlvyos-HBomoton ‘
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Tetpippéveg e€apThoeig (1oxUouv yia 6Aa Ta oxfpara)

Tlapddeiyya: A—>A h AB—> B

Tevikd,

X — Y retpigpévn, o6tavyY < X
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- O1 ouvapTholakég e€apThoeic opilovTal oTo OXAMA Hidg
oxéong

+ 'Eva olUvoho amd ouvaptholakéc e€apTthoeic F roxver oc
éva oxAua

+ 'EAeyxog av pia oxéan /kavormoiei To oUvoAo F
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Zuvdyouue véec eaprhiceic amd Eva Jedopévo ouvoAo
efaprriocewy

F‘: X — Y : n ouvaptholakh e€dptnon X — Y ocuvayetal anéd To
ouvoho e€apThocwy F
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F* : kAgioTéTnTa TOU F: 0UVOAO 6AWYV TWY OUVAPTNOIAKWY
e€apTAoewy ToU ouvdyovTai amé To F

Kavéveg ZupmepaopoU- yid Th ouvaywyn e£apTAoEWY
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Kavéveg ZupmepaopoU

1. AvakAaoTikég Kavévag
Av X2V, 10TE X > Y

2. EmavinTikéc Kavévag
X->Y} 2 XZ-YZ

3. Meraparikég Kavévag
X-oY.YoZY |2 XoZ

Kavéveg Tou Amstrong: Pdoior (sound) de divouv AavBaopéveg
e€apThoeig kai mTArpers (complete) pag divouv 6Ao To F*
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X-VY} 2 XZ-YZ Emaugnrikég Kavévag

Amédeién

(ue emaywyri o€ dromo:) éoTw OT1 0€ KATOI0 OTIVUIOTUTIO TNG 1" IOXUE!

X =Y (1) ahAd 6x1 XZ -YZ (2)

AT6 (2 & opiopd), umdpxouv duo TAeiddeg T1[XZ] = t2[XZ] (3)
kai 11[YZ] = 12[YZ]

Amo (3), t1[X] = 12[X] (4) kai t1[Z] = +2[Z] (B)

Amo (1) kar (4), t1[Y] = 12[Y] (6)

Amé (5) kai (6), T1[YZ] = t2[YZ] ATomo!
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EmimpdoBeTol KAVOVEC

4. Evwrikég Kavévag
XY, X>Z} | X-oVZ

5. AiaonaoTikég Kavévag
Xo>YZYFE Xov

6. Yeudopetaparikog Kavovag
X->VY,YZ->W} \: XZ > W
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Evwrikég Kavévag
XYL X>Z@) F xovzZ

ATode1gn (ue xpfion Twv kavovwy Tou Amstrong)

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

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

Av X2V, tote X > Y
Emaugnrikég Kavévag
X->V} ‘: XZ -»YZ
MeTaparikég Kavévag
Xo>V.Y-Z) E X>Z

1. AvakAdoTikég Kavévag Av X oV, 1éte X > Y
Emauinrikég Kavévag {X — Y} ouvayel XZ »YZ
. Metaparikég Kavévag (X —> Y,Y - Z } ouvdyer X > Z

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

. AlaonaoTikdg Kavévag {X — YZ} ouvdver X - Y

o O A W N

. Yeudopetaparikog Kavévag (X — Y, YZ - W } ouvdvel XZ - W
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EotwR={A,B,C,6,H, I} ka1t F={A—>B,A—>C,C6—>H,C6—>
I, B> H}

Tlapadeiypara ouvaptnoiakwy e€apThocwy Tou cuvdyovTtal amé To F

(a) Yndpxer TpdmOC/ahydpiBOg
va TIg uTtoAoyigoupe OAEG;

+ C6 —> HI ®) Twg uTmopoUpe va
uTtoAoyigoupe To KAE13i;

cA—>H

cAG—>T
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X* 1 kAetoTéTNTA £VIS OUVEAOU X amd yvwpiouara umd To F

0UVOAO OAWY TWV YVWPIoUATWY TTou e€apTWVTAI OUVAPTNOIAKA ATt
To X péow Tou F

YmoAoyiopég Tou X*

Result := X
while (aAAayh oto Result)
Fa kdBe ouvaptnoiakh e€dptnon: Y - Z € F
Av Y c Result, Result := Result U Z
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TMapdderyua

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

YToAoyiopég Tou {A, G}
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+ Eival o aAyépiBuog owoTég
(a) Ta kaBe Y € Result, ioxver Y € X*
(B) Tia kdBe Y e X*, 1o0xver Y € Result

« TToAUTTAOKOTNTA XEIPOTEPNG TIEPITITWONG
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(Twge;) yia va:

MTopoUpe va xphoipoTolinooulde Tov aAyopiBpo

1. Aci€oupe av pia ouvapTtnoiakh e€dpThon
10XVEl

2. YmoAoyigoupe Ta kAeid1d evog oxAUaTog
oxéang

3. YmoAoyiooupe To F*
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R(A,B,C,D) F={AB—>C,C—>D,D— A}

C>A?
A—>D?
AB—>D?
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R(A,B,C,D) F={AB—>C(C,C—>D,D— A}
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R(A,B,C,D) F={AB—>(C,C—>D,D— A}
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AmAomoinon evég doauévou ouvoAou auvapTnolakwy e£apThoewy
Xwpig va peTaBdArouye To KAEIOTOTNTA TOU

‘EoTw duo oUvoAd cuvdpTnolakwy eapthoswy E kai F
Aépe 611 To F kaAUntel To E (A To E kaAUTtTeTal ané To F), av kdBe ZE
oto E, avikel oTo F* (3nAadh, ouvdyeTail amé To F).

Avo oUvoAa ouvapTnoiakwy e€apthoewy E kai F eival icod0vapa

aw E*=F.
(3nAadn av To E kaAuTTel To F kai To F kaAUmTer 1o E)
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» TTwg pmopoUUe va umoAoyicoude av éva ouUvoho F
KAAUTITEI éva oUvoAo E;

+ TTwg pmopoUpe va umoAoyicoupe av éva aUvohro F eivai
1008Uvayo pe éva auvoho E;
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F1={A—>C,B > (}
F2={A—>B,A > (}
F3={A —>B, AB > (}
F1 kaAUmrTer 1o F3;
F3 kaAumrer To F1;
F1 1008Uvapo Tou F3;

F2 10080Uvapo Tou F3;

Evayyehia Mitoupa
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EAdxioTo kdAuppa F, Tng F: eAdxioto oUvoho amé ZE
TIou givai 100dUvayo pe Tnv F

‘Eva aUvoho F ouvapTholakwy e§apThoswy eivar eAdxioTo av:

+ kKdOe ZE oto F éxel éva pévo yvwpiopa oto 8e16 Tng Hépog

+ 3¢ pmopoUpe va deaipécoupe pia XE amé 1o F kai va
Tdpoupe €va oUvoho 1go8Uvapo Tou F (n ZE eival mepiTTR)

+ 3¢ pmopoUpe va avTikaraoThooupe pia ZE X — Z ané 1o F
pe wa ZEY — Z Ttétoia wote Y < X Kai va mdpoupe éva
oUvoho 1008Uvapo Tou F (Jev umdpxel TepITTO yvpiopa oTo
a.y ThG ouvapThaiakng e€apTnong

Evayyeia Mitoupa
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AAy06p10p0¢ UTToAOYIOHOU €AdXIOTOU KAAUUHATOC
1. AvTikatéoTnoe Ti¢ ouvapTholakég e€apTRoeIg
X; > Y Yo pe X; = Yy kat Xy — Y,
2.Ma kaBe ZE

(i) Bpeg Ta mepiTTd yvwpiouara oto a.y., agdipede Td

(ii) ‘EAevEe av civa meprrrh, av vai agdipeoe Tn
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ITepiTrd yvwpioyara. yvwpiopara Tou av agdipeBolv dev
emnpedlouv To KAcioigo (dnAadh TpokUTTEl 1008Uvao
oUvoAo)

‘Eotw £éva oUvoho F ouvapTnoiakwy e€apthoewv kain ZEX > Y e F

+To yvpiopa A € X eival mepiTTéo oto X av
Fl= (F-{X-YDu{(X-A)->Y)

AnAadn, av 1oxver A,.. A, >BB, ... B,
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» TTwg Ba umoAoyicoupe av éva yvdpiopa oTo a.y. piag ZE eivai
TEPITTO;

(YmevOupion) To yvwpiopa A € X eival mgpiTrd oro X av
F 2 (F-{X>YHu{(X-A)->Y}

YroAdyioe To (X - {A})+ pe paon Tic ZE Tou ouvéAou F.
To A cival wepiTé av To Y avikel oto (X - {A})*
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« TTw¢ Ba umoAoyicoupe av pia ZE X — B (ue éva yvwpiopa oto 3.4.)
cival TepITTAH;

YrohAoyiCoupe To (X)* xpnoigomoiivrag 1o F - {X — B}

TTepiT16 av To B avikel oo (X)*
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AAy6p10p0¢ UTToAOYIOHOU EAdXI0TOU KAAUUHATOC
1. AvTikaTéoTnoe Ti¢ ouvapTholakég e€apThoeIg
X > Y Youe Xy > Yy kat X;—> Y,
2.MNa kdBe ZE
(i) Bpeg Ta mepITTA yVwpiopata oTo d.y.
A tepiTTéd 0To X (X — Y): umoAdyioe 1o (X-{A})*
(ii) EAeyEe av eival mepITTA, av vai deaipeoe Tn

E&dptnon X — B mepiTTA: uoAdyioe To X*
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Tapdderyua
EotwR(A,B,O)kai F={A - BC,B—>C,A—>B,AB — C}.

Bpeite 10 Fin.
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TTapdderyua

EotwR(A,B,CO)kat F={A - BC,B—>C,A— B, AB — C}. Bpeite T0 F,
Metd To priga 1: (A B, A —C, B~ C, A>T, AB > ()

Brpa 2: E€éTaon av To A eivai TepiTTé oTo AB — C, uToAoyiovTag To (B)*

min*

gival wepITTO
Néo oOvoro: {A — B, A %C,B%C,%
Brpa 3: E€étaonavn ZE A — B cival TepITTA 6X!1

E€étaonavn ZE A — C cival TepITTA vai
Néo ouvoro: {A — B,B - C}

E€étaonav n ZE B — C cival mepITTh 61
AmotéAeopa: {A — B, B - C}
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TTaparnphoeig
= To gAdx10TO KAAUUpa Jev gival ovadiko

= To phua (i) mpémer va mponynOei Tou Phuartog (ii),
dnAadn mpémel mpWwTa va Ppolue Ta TEPITTA yvwpiodata
OTO a.{. Kal YETA TIG TTEPITTEC £EAPTAOEIG
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AvakepaAaiwon

- ZuvapTholakh £€dpThon

- Kavéveg ouvaywyhg ouvapTholakuwy e€apThoswv
* KAeioTéTnTa yvwpioparog

« Tooduvapia ouvohou e§apThoEwvV

- EAdx1oTo kdAuppa
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