MANEMIZTHMIO KYNPOY Tunpa NAnpodopkig
EMA211: Oswpla YroAoylopoU kat MoAumAokotnta Avva OW\inmou

®povriotiplo 12 - AVoELG

Acknon 1
Evag ypadog¢ ovopaletal k-xpwpatiolylog av eivat duvatd va XpwWHOTICOUE TOUG
KOUBoUG tou pE k Sladopetikd Xpwpota £T0L WOTE Kaveéva {eUyo¢ Ao YELTOVIKOUG
KOMBOUG va NV £XEL TO i6L0 XpwuaL.
(a) Na deifete OtL N L0 KATW YAWooa avrKeL otnv KAdon NP.

{(G, k) | oG eival évag k-xpwpartiolpog ypadog}
(B) Na 8gigete OtL N Mo KATwW YAWooa aviKeL oTtnv KAdon P.

{(G) | oG givau évag 2-xpwuaticipog ypadog}

Abon

(o) Mia yAwaooa A avrkel otnv NP av LoxUeL pia arod TIC Lo KATW TTPOTACELC:

(i) H A erudéxetal emainBeutr moAuwvu koL xpovou.

(i) Ymapxel TM UN-VIETEPULVIOTLIKOU TTOAUWVULKOU XpOVOU TIOU SLayLyvwoKeL T A.

Mo katw amodelkvuovtal Kot ot SU0 TPOTACELC.

Amnobeién 1.

AkolouBel alyoplOuog V mou amoteAel emaAnBeutr) moAuwvupikol Xpovou yila To
TPOPBANUAL.

V := “Ta eloobo (G, k) omou o G eival évag ypadog Kat k VoG aKEPALOG
Kol emunpooBeta X, Eva XpwHATIOUO Tou ypadou G:

1. Av kaBe levyoc amnd yeltovikoUg KOUBouUG Tou G xpwpaTtiletal amno dLadopeTiko
XPWHA HECW TOU X, TOTE OMOSEXOUAOTE.
2. Awadopetikd, amoppintoupe.”

O xpovoc ektéleoncg tou emaAnBesuth V eival tng td€ng O(n?) 6mou n to MARBOC Twv
KOUBwV Tou ypadou, emopevwe o V amotelel emaAnBeutr) TOAVWVULILKOU XpOVOU YLa. TO

MPOBAnUa.
Anobelén 2:

AkolouBel pn vrtetepuwiotikip TM N mou SlaylyvwoKel otn YAWCoO O TOAUWVUULKO
XpOvo.

N := “Ta eloobo (G, k) 6rou o G eival évag ypadog Kat k EVaG aKEPALOG:
EmtéAete Un VIETEPULVLOTIKA Eva XpwHaTlopd X Tou ypadou G
1. Av kdBe levyog amo yeltovikoug KOpPoug tou G xpwpartiletal pe StadopeTiko
XPWHO oo ToV X, TOTE AnoSeXOUAOTE.
2. Awadopetika, anoppintoupe.”

0 xpovog sktéheong tng TM N eivat tng td€ng O(n?) 6mou n to MARBOC TwV KOUPWV TOU
vpadou, emopevwe n N amoteAsl pa un VIETEPULVLOTIKY TM TTOAUWVULLKOU XpOVOU yla TO

mPOBAnua.
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(B) ©@éAoupe va bei€oupe OTL N Lo KATW YAWooO avhKeL oto P.
{{G) | o G elvat évag 2-xpwpuatiopog ypadoc}

AMO TOV OplOPO TNG KAAonC P autd loxUsl av Kol HOVo oV UTIApXEL aAyoplopog
TIOAUWVUULKOU XpOVO €KTEAEONC TIOU €TAUVEL TO TPOBANUA. Evag TETolog aAyoplOuog
UTTopEel MPAYHOTL VO KTLOTEL Ypnolpomolwvtag we Baon kamolwo oAyoplBuo didoxiong
YPAP WV OTWC, TL.X., AUTOV TIOU TIOPOUCLALETAL OTOV TILO KATW CUVSECO:

http://www.cs.ucy.ac.cy/~annap/epl231/winter2010/tutorials/soltutorial9.pdf

Aoknon 2

Eotw OTL To G avamaplotd OMOloSAMOTE N KatsvuBuvopevo ypadnua pe Papn.
QWP OoTE T YAWCOEG:

BPAXEIA_AIAAPOMH = {(G,s,t,k) | To G mepLéxel amAn Stadpopn and tov KOUPO s MPoG
ToVv KOO t pe Bapog to oAU k}

MAKPA_AIAAPOMH = {(G,s,t,k) | To G mepLExeL amAr] Stadpopur) anod tov KOO s mpog
Tov Koo t pe Bapog touldaytotov k}

(a) Na deigete otL T0o MPAPAnua BPAXEIA_AIAAPOMH avikel otnv kAdon P.
(B) Na &<igete otL o MpofAnua MAKPA_AIAAPOMH avikel otnv KAdon NP.
(v) Na &gigete otL to mpofAnua MAKPA_AIAAPOMH givol NP-ARpeg.

Abon

(a) MNapatnpolpe oOtL tOo TMPOPANUO pmopel vo AuBel o0 TOAUWVUMIKO XpOvo
Xpnolpomnolwvtog Tov aAlyoplBuo tou Dijkstra. Emouévwg, to MpoBAnUa avhiKeL OTNV KAAON
P.

(B) AkoAouBel aAyoplBuog V mou amotelel emaAnBeutry MOAUWVUULKOU XpOVOU Yl TO
TPOPBANUAL.

V :=“Ta eloobo (G, s, t, k) 0mou o G eival évag ypadog, s, t kopudEg Tou ypadou, kal k
£VOIG OKEPALOG KOlL ETLTPOCOeTO W Lo akoAouBia amd koupoug tou ypadou:
1. Av w eival o amAn dtodpopr amod tov KOopPo s otov KOpPBo t n omola £xel
OUVOALKO BApog TouAdylotov k, TOTe amodexopaoTe.
2. Awadopetika, amoppintoupe.”

O xpovog ektéleang Tou emaAnBeuth V elvat tng taéng O(n) omou n to MANBOC TwV KOUPWV
Tou ypadou, emopévwe o V amoteAel emoAnBeutry TOAUWVURLKOU XPOVOU yla TO
mPOBANUa.

(v) Mo va Sei€oupe OtL to mpodPAnpa eivatl NP Anpeg apkel va Sei€oupe ot éva yvwoto NP-
TANPEC MPOPANUa pmopel va avayxBel os auto. H avaywyn Ba yivel amod 1o mpoBAnua
XAMIATONIANH_AIAAPOMH. Zuykekplpéva, Ba Selfoupe OTL av UMAPXEL TTOAUWVUULKA
Abon yua to mpoBAnua MAKPA AIAAPOMH tote umdpyel MOAUWVUULKA AUGCN KoL yla TO
npoPANpa XAMIATONIANH_AIAAPOMH.

‘Eotw évag ypddog G e KOPUDES s, t. ONoupe va amodaoiooupe KOTA TOCO UTIAPXEL
Xaptoviavn Stadpopr] avapeoa otig KopudEG s Ko t.
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A¢ umoBécoupe OTL UTTAPXEL TOAUWVUMLKY AUon yia to mpofAnuoa MAKPA _AIAAPOMH.
AvaBétoupe Bapog 1 oe kaBe akun Tou ypadou (o€ MOAUWVUULKO Xpovo!) AauBavovtag
Tov ypado G’ Kol TpEXOUUE TOV aAyoplBuo tou mpoPAnpato¢ MAKPA AIAAPOMH oto
6ebopévo (G, s, t, n-1) 6mou n to TMANBOC TwV Kopudpwv Tou ypddou. Av o alyoplBuog
anodextel TOTE AmavtoUpe OTL O APXLIKOG HaG Ypadog mepléxel Xauhtoviavy Stadpoun
Sladopetikd, av amoppidel, toéte anmaviolUe OTL 0 ypddog dev mepléxel XapAtoviavn
Stadpopn).

OpBotnta: Mapatnpol e Ta ENG:

O ypadoc G’ mepléxel amAn Siadpour; amd Tov KOUBO s TPOC Tov KOUBO t prKoug
TouAdylotov n-1

av KoL Hovo av

o ypadog G’ meplexel amAn Stadpopn amno tov KOUBo s Tpog Tov KOUBOo t uRkoug akpLBwe n-
1 (uo amAn Stadpopn 6ev pmopel va €xel pnkog > n— 1)

oV Kal Uovo av

0 ypadog G mepléxel Xaphtoviavr Stadpoun.

Jupnépaopa: Av to mpoBAnua MAKPA AIAAPOMH emAUeTal o€ TOAUWVUULKO XPOVO TOTE
Kot to TPOoBAnuo XAMIATONIANH _AIAAPOMH emAUstal 0 TIOAUWVURLKO XPOVO.
Eropévwe to mpopAnua MAKPA AIAAPOMH eival NP-TtAnpeg.

Acknon 3

Eotw A éva mtpoBAnpa tou avrKel otnv KAdon NP. ZXOALAOTE TIC CUVERELEG KAOE Lag
OLTLO TLG TTPOTAOELG TOU akoAouBoUv.

(a) ‘Exete anodeiel Eva Bswpnua cupudwva pe TO onoio onoloodnnote aAyopLldpog nou
AUveL to tPOBAnpa A armoitel xpovo 0(2"), 6rou n to péyeBog tou npofARHATOG.

AdoU omoloodrmote alyoplBuoc yla To mpoBAnUa amaltel xpovo TouAdxlotov O(2") tote
Sev uMapyeL KavEVaG aAyoplBuog o omolog va AUVEL To TIPOPBANUA O€ TTOAUWVUULKO XpOvo.
Juvenwg, to mPoPAnua A avikel otnv NP aAAd oxL otnv P.

Adou, untapxel A € NP, A¢P ta §Uo ouvola P kat NP &gv pnopouv va eival (oo, EMOPEVWG
TO CUUMEPACU TTou e€AyETal arnd Tnv mpotach eival otL P # NP!!

(B) EXETE KOTOLOKEVAOEL £VOL VIETEPULVIOTIKO aAyOpLOo o omoiog AUVEL To MPOBAnua A
O€ MOAUWVUULKO Xpovo.

Adou to mpoPAnua A puropet va AuBel o€ TOAUWVULLKO XpOvo, TOTE A € P.

(v) Exete srudeifer ot to mpoPAnua SAT pmopel va avaxbei oto mpopAnua A oe
TIOAUWVU KO XPOVO EKTEAEONC.

To yeyovog otL to poPAnua SAT pmopel va avoyxBel oto mpoPAnua A (og TOAUWVUULKO

XpOvo), umovoel OtL omotadnmote AUon tou mMpofAnuatog A pnopel va petatparmnel oe
AUon tou SAT. Katd ocuvémela to A gival Touldylotov toco SUoKoAo 0G0 Kal to SAT Kal,
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adol to SAT eival €va NP-mAnpeg mpoBAnua, tote Kat to A eival éva NP-TARpeg
MPOBAnUa.

(8) EXETE KOTAOKEUACEL £VA VIETEPHLVLIOTIKO aAyoplOpo o omoiog AUveL To mpofAnua A
OE€ MOAUWVULLLKO XpOVo Ko €XeTe SeieL OTL To MpOoBAnpa A eiva NP-ARpeG.

Adou 1o mpoPAnua A eivatl NP-tAnpeg eival TouAdaylotov 16oo SUOKOAO 000 omoLodHoTE
AaA\o TPOPAnua TG kKAaong NP. Emopévwg, n UTapén VIETEPULVLOTIKOU aAyoplOuou Tou
AUvel TO POPANUA 0 TIOAUWVUMLKO XpOVOo UTIovoel OTL OAa to mpoPAnpata the NP
pmopouv va AuBoUv o€ TTOAUWVUULKO XPOVO KOl TO CUUTTEPACHA TIOU €EAYETAL Ao TNV
npotaon eivat 0t P = NP!
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