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KA€loTOTNTA 2XE0NC

O KAsioroTnTa oxeonc R wc npoc 10610otnTa P: oxeon S nou
(a) nepiexel TNV R (dnA. R = S),
(B) €xel Tnv 1810TNTA P, Kal
(y) €ival «ehaxiotn», ONA. NepieEXeTal o Kabe oxeon nou £xel (a), (B).

O

KAegloTOTNTA €nekTeivel R 000 ¥peialeTal woTe va €xel 101oTnTa P.

O

AVaKAQOTIKN, CUMMETPIKN, METABATIKN KAEIOTOTNTA;




AvakAaoTikn KAsioTtoTnTa

O ...oxeonc Rc AxA: Ru {(a, a): a € A}.
B [lepiexel R, €ival avakAaaoTikn, €ival eAaxiorn.

O AvakAaoTikn kAeiototnTa oxeonc R = {(a, B): a < B};
B R ' ={(a, B):ac=< B}
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>uppueTpikn KAsiotoTnTa

O ...oxeéonc R c AxA: R U R-1,
B RU{(B a)(a B)eR}

B [lepiexel R, €ival GUPPETPIKN, €ival eAaxioTn.
O Suppetpikn kAsioToTnTa oxeonc R = {(a, B): a < B};
B R"={(q B):a=pB}.
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MeTaBaTikn KAgloToTNTA

O <«Aiadpoun» pgnkoug k = 0 og oxeon R: akohouBia g, ..., a, € A
T.0. (0, a,,) € R yia kabe i < k.

O R" = {(a, B) : unapxel a - B diadpopn pnkouc n otnv R}, n=>1.

O R petaBaTtikn avv R" c R, yia kaBe n > 1. =

O R*={(q, B) : undpxel a - B diadpoun otnvR} A R*= | | R"
n=1

B Av R peraBaTtikn, 710te R* = R (R = R* kait R* < R).




MeTaBaTikn KAgloToTNTA

O MeTtaBaTikn KAeioToTNTA OoXeonc R = R™,
B R c R™: akun (a, B) sivai diadpoun pnkouc 1.
B R* yetaBaTikn: a - B, B - y diadpoueg, a — B — y diadpoun.
B R eAaxiotn: €otw S peraBaTikn oxeon pe R = S. ©®d0. R* = S.
O S peraBatikn =S = S*.
O RcS = R"cS*(kabe diadpoun ornv R sival diadpopun otnv S).
O Apa R*cS.
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YnoAoyiopoc R*

O a - B diadpoun otnv R avv 3 a - B diadpopn pnkouc < |A| - 1.
B Av guvtopoTepn a — B diadpopn oTnv R €xel unkoc = |Al:
Kanola kopu®n enavalaufaveral (diadpopun NePIEXElI KUKAO).
B A@aipeon KUkAou: a — B diadpopn HE MIKPOTEPO PNKOC. ATono!
O YnoAoyiopocR*: R* = RUR?U---UR"
B Rk pyeg Boolean noAAanAaciaoud nivakwv ano Rk1 kai R.
B 'Evwon pe Aoyikn di1aleuén nivakwy.
B Xpovoc: O(n%), n = |A].

AlgkpiTa MabnuaTika (Avoién 2020) KAeloTdTnTEG IXEOEWYV 7




AAyopiBuoc Warshall

O Tia R* ioxuel o1 R*(4,5) = R(i,5) vV Ik(R*(i, k) A R*(k, 7))

YrnoAoylopgoc Je napanavw 10ea polalel ue pauAo KUKAO:
R*(i, j) anaitei R*(i, k) kai To R*(i, k) anaitei To R*(j, j).

0 'Opwc yiveTal NpooekTiKa Kal cuotnuaTtika (Warshall)!

AuBaipeTn apibunon oToixeiwv (kopupwv) Tou A: {1, 2, ..., n}

PIkl = {(i, j): 3i - j 51adpopn pE EOWTEPIKEG KOPUPEG pOvVOo ano [k}
IoxUel 671 R* = PLn],

PIO) = R kar PHI(3, ) = PE1(, 5) v (PHU(, k) A PEU(E, )
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AAyopiBuoc Warshall

O Pkl = {(i, j): 3i-j oiadpoun He eOwWTEPIKEC KOpUPeC € [k] }
O POl =R kar PH(5, 5) = PF=1(G, 5) v (PR3, k) A PRk, 5)

B Ioyuel oTi R* = PN,

Pollo 0 0 1 Pilo o o 1|
1 01 0 1 0 1 1
1 0 0 1 P21 0 o0 1
0 0 1 0 00 1 0
0 0 1 pAal1 o 1 1]
0 1 1 1 0 1 1
0 0 1 1 0 1 1
0 1 1 1 0 1 1,




AAyopiBuoc Warshall

O Pkl = {(i, j): 3i-j oiadpoun He eOwWTEPIKEC KOpUPeC € [k] }
O POl =R kar PH(4, 5) = PF1(G, ) v (PR3, k) A PRk, 5)

O Ta R* unoAoyiloupue n nivakec P, pi2l, ., pinl = R*,
B [livakac Pkl ynoAoyiletal ano Pk-1l ge ypovo O(n2).
B Xpovoc: O(n3). YAonoinon: TETpIUMEVN!

O AAyopiBuoc Floyd-Warshall:
B YNoAOYIGUOC OCUVTOUOTEPWY HOVONATIOV METAEU OAWV TWV KOPUPWV.
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