EOviné Metodpro ITolvteyveio
Zyohi Hhextpoolhdywv Mnyavixdv ot Mnyovinadyv Ymoloylotdv
Touéag Teyvoloyiag ITAnoopopixg not Ymoloylotdv

AlyoorOpor o Ilohvmhoxotnra
Awddorovtes: Anuijtong Pwtdxng, Awdo ZoUuMov
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Aoxnon 1: Ilgotdoeis Pidov

3 ua mhatpdpua xowvovirng dixtimong, B€hovpe va vhomowjoovue €vo ovotnua mEoToong gi-
Mov. T xdBe Tevydor ouvAedePEVOV XONOTADV % RO 7, OL AVAAVTES TNG CUUTEQLPOQAS TWV XONOTHOV
gxouvv extpuiioel my “eumotoovvn” (i, ) € (0,1) mov delyver o i yi Tov j pe Pdom ™ ovyvo-
o aAnhenidoaong Tovs. H extipnon g “epmiotootvng” dev elvon xat avdyxn ovupetouxr (Ona.
umoei va woyvel 6t t(i,j) # t(4,7)), evd av dvo xorjotes ¢ xaL j dev eivan ouvdedengvol, téte

t(i,7) = t(4,7) = 0. O avOAVTES TS CUUTEQLPOQAS TV XENOTMV £X0VV vroloyioel Levyn mo-
QOUETOWV (2, B2), ..., (k,Bk), now BemEOVY 611 0 j amotelel ®ahy TEATAON YLOL TOV i, OV VITAQYEL
“rarevBuvopevo povordt” p = (ug = 4, U1, ..., up = J) wijrovg £, 2 < £ < k, mov GUVOEEL TOV 1 NE

1oV j %o eEaopoliler cuvolxy “eumotoovvy” Tovhdylotov Sy, . t(p) = Hf;(l) t(q,q+ 1) > By.

XoeldLeton va vAoTooovpe Evay amodoTind alydolBuo mov vrohoyiCel OAeg TIG ROAES TQOTAGELS
pihov yia dedopévo yonot . [Tpémel va cutiohoyrioovpe Ty 0pBSTNTA TOL ChyoiBuov %L TEEMEL Val
EXTIUNOOVUE TNV VITOAOYLOTIXY TOV mohvmAoxomTa. [ tnv extipnon g mohvmhoxdmrog, Bempovpe
ot 1o TAMBOg TV YENOTAV elval n, To TANOOS TV CUVIECEMV UETAED TV YONOTHV Elvol m, ®ot GTL
10 k elvon Toh) urQd og oxgon ue 1o n (1., 10 k pmopel va eivow otabepd 1 O(logn)).

Aoxnon 2: Teomomoinomn tov AhyoerBpov Dijkstra (DPV 4.17)

Oempovpe €va rarevbuvipevo yodgnuae. G(V, E,w) pe n ®oQués, m oxpés ot (un ovnuxd)
oxngQouna WA W OTLS ORUEG.

(a0) "Eotw 611 vmdoyel évag (oyetxd mxds) puoixds C tétolog dote w(e) € {0,1,...,C} yia »a0e
axpn e. No mepuryodpete o vhomoinon tov akyopibuov Dijkstra pe xoovo extéheons O(nC + m).
(B) YmoBéroupe tdpa 6L w(e) € {0,1,...,2°} yio #dOe axpyj e. Now wepryodpete e vhomoinon
0V ahyopiBuov Dijkstra pe yoovo extéheone O((n +m)C). No cuttohoyrjoete TV 003, ®al v
VITOAOYLOTLAY] TTOAVTTAORATNTAL TS VAOTTOIMONS OV QOTE(VETE.

Aoxnon 3: Xvvroporega Movomdrio pe Avo Koirijora

Oempovue Eva natevbuvdpevo yodonua G(V, E,w, c) ne n #0QuUEEs, m axiés, OeTnd wixn w xol
un aeVNTRA %60t ¢ oTig oxpuES. "Eotw axdun mo ooy xoguer s tov G.

(a0) Agyrd vrtobgTovpe Gt yuo vdbe axun e, c(e) € {0, 1}, Na dotvurdoete 0modotins alydotbuo mov
v xd0e nopupn u € V, vmohoy(CeL TO URROS TOU OUVTOUGTEQOV S — U OVOTTATIOV TTOU TEQLACUPAVEL
OXUES OVVOMKOVU ®GOTOVUS TO TOAU k, yiar dedonévo gpuord k£ > 1. Na altiohoyrioete tyv opbomta
%OL TNV VTTOAOYLOTLAY] TTOAVTTAORSTITA. TOV alyoiBuov oog.

(B) ®ewpovue tdoa ™ yeviry mepimtmon 6mov ¢(e) € IN. Na diatvadoete amodotind akyéoiBuo mov
yioe xdBe nopupn u € V, vmohoyiCeL TO PROS TOV CUVTOUGTEQOV S — U UOVOTIATION TTOV TEQLAAUBAVEL
aPES ouvolMxoU xdotoug 1o Tohd C) yia dedopévo puoré C > 1. TTowa ivail 1 VITOLOYLOTIXY] TTOAV-
mhoxrdTTa Tov alyoiBpov oag; Elval o akyooBuds oog moAvmvupuxoy xodvou (Vo ouTloAOYNOETE );



Aoxnon 4: Alognpioers oro Atadiztvo

Einoote vevBuvol yia t Aettovpyia evog e1dnoeoypapixoy web site mov d€yetal xaOnueQLVES emL-
OrEPELS amo Tovg BLovg n avBpdmovs. Ol ETORENTES TOV Site KATNYOQLOTOLOUVTAL e PAon ouyxe-
RQUUEVES LOLGTNTES (TT.X., AVOQIS 1 YUVOLIXAL, TTOVTOENEVOS N O)L, EQYOLOUEVOS N dveQYos, IMMUACLOS 1
WLTIROS TORENS EQYAOTOC, nhrioxn rotnyoopta, xdrowros EAGdag 1 eEwtepinov). Kdbe emoxnémmg
UTOQEL VO OVIXEL OE UioL 1) TEQLOOOTEQES TS TIS k ONUOYQAPIXES RATNYOQIES TTOV 0QiCovTa pe Bdon
ovtég s WLomTes. Ta €000d Hog TEOEQYOVTOL ATOXAELOTIXG, 0TS TLS SLOLPNUIOELS T ETOLQELDV TTOV
mpopdihovtol oto site wog. Me fdon ta yorjuata mov dtab€tel xdbe etalpeia 7, WToQEl va. enpavico-
VIO T0 oAU ¢; dtapnuioelg g ®doe nuépa. Emumhéov, »dbe etalpeio ¢ emBuuel ol dtopnuioels g
val TEOPRAAAOVTOL WOVO 08 ETORETTES TOV AVITROVY OF EVOL CLYREXQLUEVO vtoovvoho S; C {1,..., k}
oo TS k ONUOYQUMIXES ROTNYOQIES OTLS OTOIES AVIXOUV OL ETLOXETTES O,

Noa dwotvtdoete €vav amodotiwd alyoolno mov ue Pdon to maamdve dedomEva, omopaoitel
av elvor QuvaTev va, elpaviCeTon wo dLoprilon oe ®doe emLoxEmTn wote Vo TEoPdAovTaL TO TTOAY ¢;
duagpnuioels ®aOe eTOUQEOS 7 %ol OL SLOLPNIIOELS TNG ETALQEINS ¢ VO ATTEVOVVOVTAL UOVO OE EMIORETTES
OV OVIROVV OTIS INUOYQOPLXES ®aTHYOQR(ES TOV S;. AV ®dTL T€TO0 Elval LrTs, 0 ahydplBpog Ba
meEmeL va. vtoloYICeL olol emLoxEmTes Oa PAETOVY TIg dLopnuioels xdbe eTanpeiag. No artlohoynoeTe
TEOOEXTIXA TNV 0QOGTNTOL %Ol TV VITOAOYLOTLXY TTOAVTAORSTHTO TOV GAYOQIBIOV Caig.

Aoxnon 5: Avayoyés rwor NP-ITAngotnra
Na detEete ot 1o mopaxdtm mooPAuata eivalr NP-ITAvon:

3-Awapégron
Eioodog: Tovoho A = {wy, ..., w,} ne n Betnoig oaxéomovs. Oempoipe Gt 10 ouvolxd dBot-
onot w(A) = Y. 4 wi TV otolyelwv Tov A eivou molamhdolo Tov 3.
Eodtyon : Yrdoyet diopgoron tov A oe ovvola Ay, As, Az dote w(Ar) = w(As) = w(As);
AOpotopa Yroovvohov ratd Ilgooéyyion
Eioodog: Zvoho A = {w1, ..., wy} Ue n YUOLLOUS %ol PuOokOl B »ow x ne B > = > 1.
Eodtnon: Yndoyel S C A tétowo dote B — z < w(S) < B;
Kvxhog Hamilton xatd Ilgoo€yyion
Eioodog : Mn xatevBuvipevo yodonuo G(V, E).
Eodtnon: Yrdoyel wuxhxi dwadoour] oto G mou dLEQyetol amd xdoe ®oQupt] TovhdyLotov Wi
%0l TO TTOAV V0 POQEC;
Izavomomoipotnta pe Ilegrogropovg
Eiovodog: Aoywij mpdtaon ¢ = /\Tzl(fﬂ V Lo V Lz V L) oe 4-Zulevreuxy Kavoviri Mooii
(4-CNF). YrevOuuileran 6m omv avomoagdotaon ms ¢ o€ 4-CNF, xd0e literal £;; elvou elte puo
Aoy neTa ANt eite  dEvnom Wog Aoyurng UeToBANTIC.
Eodtnon : Yrdgyel avddeon tpdv oMifetag otg hoyués netafntés wote xdbe 6pog 41V Ljo V
L3V Lj4 vo meguhapBdvel Tovhdylotov €va aAnBEg xan Tovhdytotov éva YevdEg literal;
Emiloyn AveEdgtnrev Yroovvohov
Eioodog: Zudhoyn S = {S1,...,Sm} vroovvéhov evég cuvéhov U e n otoryeion vow Quotros
opbuos k, 2 < k < m.
Eodtnon : Yrdoyovv k vwoovvoha oty ovAhoyy S mov va elval, avd dvo, E€va uetagy Tovg;
Yuvropotrego Movomdrt pe Ilegrogiopovg (Constraint Shortest Path)
Eioodogs : Karevbuviuevo yodgmua G(V, E, w, ¢), 6mov »dbe axp e €xet axéoato wijxog w(e) > 0
%0 0rEQOUO ®G0TOS ¢(e) > 0, do ®oEUYES s, t o dvo axépator W, C > 0.
Eodtnon : Yrdoyel s —t novomdil 1o G ue OUVOMARG IrOg UXQGTEQO 1 (00 Tou W %ail ouvoMxd
%®30T0S MxEAGTEQO N (00 Tou C.



