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YnoAoyioTikn MNoAunAokoTnTa

OO0 TiaTi kanota (eniAuoipa) npoBAnuaTa €ival SUOKOAO
va AuBouv ano unoAoyIOTIKEC PUnXavec.
B [loia eniAucIya npoBANpaTa sival eUkoAa kai noia SUOKOAdA;

[0 AVTIKEIJEVO: EAAXIOTOI UNOAOYIOTIKOI NOpOoI yia
eniAUCIUa NnpoBAnuaTa.
B EuAoyol unoAoyioTiKkoi Nopol: eueniAuTta npoBAnuara.

O Fractional knapsack, minimum spanning tree,
shortest paths, max-flow, min-cut, linear programming, ...

B AlggopeTika, dioeniAuta npoBAnuara.

[0 TSP, discrete knapsack, vertex cover, independent set,
set cover, scheduling, ...

B Enidpaocn unoAoylioTIKOU HOVTEAOU.
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[lpooeyyion

O

O

KAaoeic npoBAnuaTtwyv (complexity classes) ye napopolia
unoAoyIoTIKn «duokoAia» (computational complexity).

Me (kaTaAAnAn) avaywyn opiloupe «diata&én»

npoBAnuaTwyV o€ kabe kAaon (Pe Baon duaokoAia).

B AuokoAOTepa npoBAnuaTa: nAREN yia TNV KAdon,
ouvowilouv duOoKoAia kKAaaonc.

B [IANpec npoBANUa «eUKOAO»: OAN N KAQonN «EUKOAN».

B ApvnTikKO anoTeAedopa: OAa Ta nAnpn npoBANuaTa «OUOKOAG».

B 'Etol (npoonaboupe va) KaBopiooOUPE ENAPKEIC UMOAOYIOTIKOUC
nopouc yia eniAucn SUCKOAWV NPOoBANUATWYV.

AIGAEKTIKN OXEoN aAyoplBuwy Kal noAunAokoTnTac.
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Xpovikn MoAunAokoTnTa

O

Xpovikn noAunAokotnta DTM M:

B Aufouoa couvaptnon t : N > N woTe via kabe x, |x| = n,
M(x) TepuaTilel og < t(n) BRuara.

Xpovikn noAunAokoTnTa npoBAnuaToc I:
B Xpovikn noAunAokoTnTa «TaxuTtepnc» DTM nou Auver .
KAaon DTIME](t(n)] = {II : II Mivetou ot xpobévo O(t(n))}
Iepapxia KAQOEWV XPOVIKNC NOAUNAOKOTNTAC:
DTIME(t(n)] ¢ DTIME|w(t(n)logt(n))]
DTIME|n] ¢ DTIME|n?] c DTIME[n?] C ---
MoAuwvupikog xpovog: P = | ), DTIME[n"]

' ' P Cc EXP
EkBeTikog xpovoc: EXP = ., DTIME[2"] =
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EueniAuTa MpoBAnuaTa

0 KAaon P : npoBAnuaTta anogaonc nou AuvovTal o€
NOAUWVUMUIKO XPOVO.

O ©&on Cook — Karp : kKAdon sueniAutwy npoBANNATWV
TauTileTal ye khaon P.

Ynép Béonc Cook - Karp: EvavTiov 8eonc Cook — Karp:

— SuVvNBWC NOAUMVUPA PIKPOU — AKPAieC NEPINTWOEIG: NPAKTIKO TO
BaBuou (n.X. n, n2, n3). nt0 gAAa oxi 1o (1.001)" |

— KAgloTOTNTA KAGONC. — [pappikoc MNpoypappaTiopoc:

— AINAQCIAoUOC UNOAOVIGTIKAC Simplex ekBeTIKOU XpOvou aAAd
IoXU0C: onuavTikn av&non MOAU ypryopog oTnv npaegn.
OTO PEYEDBOC OTIVHIOTUNWY EAAEIWPOEIDEC MOAUWVUNIKOU XpOVOU

Nou AUVOULIE. aAAa kaBoAou npakTikoc!
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(MoAuwvupikn) Avaywyn

O M, avayeral avayeral noAuwvupika oe M, (M, <, M,):
Ynapxel noOAUWVUMIKG unoAoyioiyn ouvaptnon R: 2* —» =*

woTE VX € 2%, X € M & R(x) e IN,.
R KaAgiTal NOAUWVUHIKR avaywyn.

M, <, M, : M, €ival TouA. T600 dUOKOAO 0G0 TO I,
(yla TOV UNOAOYIONO OE MOAUWVUUIKO XpOVo).

Av I, € P, T0Te KaI N, € P.
Av I, ¢ P, ToTe kKaI N, ¢ P.

e o o o o o o e o o G G o G e ar e o e

1 ALyop1Opuog yio I :
| |
| R )4 |
x — R ROOf - Adydpidpog +—> YES/NO
v I, |
[ |

|
]
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[MIAnpoTNTa

0 'Eotw C pia kKAaon npoBAnuaTtwv.

B[] sivai C-duokoho (C-hard) wgnpog  VII' € C, IT' <p II
avaywyn R av kabe npoBAnua M’
otnv C avayeral kata R oTo M.

B Av Il e Ckalleivar C-duokoAo VII' € C.II' <p II
wC Npoc avaywyn R, ToTe M €ival e ,C =
C-nAnpec (C-complete) wc npoc R. Hot

O MAnpn npoBAnuaTta (w¢ npoc KataAAnAn avaywyn)

ouvowilouv unoAoylioTikn duokoAia kAaonc C.

B Avaywyn NpeNEel va €ival «Aiyo EUKOAOTEPN» ano
«OUOKOAOTEPa» npoBAnuara ornv kAaon C.

0 KAaon C kAsiotn w¢ npoc avaywyn R av
VHl,Hz,Hl SR H2 HOL H2 e C :>H1 e C
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[d10TNTEC Avaywync

0 KAdaon P eival KA€IOTH wWC NPpoc NOAUWVUUIKN avaywyn.
B AvI[l, e P, ToTekal I, € P.

OO0 MoAuwvupuikn avaywyn €ival petaBaTikn.
B >yUvObeon NOAUWVUNIKWV aVaywywV ArnoTEAE

NOAUWVUMIKN avaywyn.

O Av N, <, N, ka0, <, My, 70TE N4 KA1 M, NOAUWVUPIKA
icoduvapa, M, =, M.

[0 KAQo€IC KAEIOTEC WC NPOC avaywyn R PE KOIvO NANPEQ
npoBAnua wc npoc avaywyn R Tautiovrai.
B 'Eotw kAdoeig C,, C, KA&i0TEG WG Npog avaywyn R.

B Av C,, C, exouv KoIvo nAnpes npoBAnua I
w¢G Npog avaywyn R, Tote C, = C,.

AAyOp1Bpuol & MoAunAokoTnTa (Xeipwvag 2013) YnoAoyloTikn MoAunAokoTnTa 8




(AnAa) Mapadsivuata Avaywywv

0 KukAog Hamilton <, TSP pe anootaoceic 1 kai 2 — TSP(1, 2).
B Aiveral ypapnua G(V, E). 'Exel G kukAo Hamilton;
B Ano G, kataokeualoupe oTiypiotuno I Tou TSP(1, 2):
O Mia «noAn» u yia kabe kopuPpn u € V.
1 aviuv} ek

O SUPPETPIKEG anoaTaoslG: d(u,v) = {2 ov {u,v} & B

B G exel KukKAo Hamilton avv I €xel neplodeia pnkoug < |V|.

O TSP(1, 2) <, Metric TSP.

B 10 gdikn NeEPINTWON 2% : anooTacelc 1 kal 2 1kavonoiouv
TPIYWVIKN aviooTnTd.
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(AnAa) Mapadsivuata Avaywywv

0 Min Vertex Cover =, Max Independent Set =, Max Clique.

B \ertex cover C oe ypapnua G(V, E) avv
independent set V \ C oe ypapnpa G avvy
clique V \ C og cupnAnpwuaTiko ypapnua G'.
0 'EoTtw pn kaTteubuvopevo ypapnua G(V, E), |V]| = n.
Ta napakdTw €ival iIcoduvaua:
B To G €xel vertex cover < k.
B To G exel independent set > n - k.

B To oupnAnpwpatikod G €xel clique > n - k.
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k-IkavonoinoiyoTnTa

OO Aoyikn npoTtaon ¢ o€ k->uleukTikn Kavovikn Mopon, k-CNF:
P=ciA...ACp,0move; =4; V...Vl uel;, €{T1,T1,...,%n, T}
B c;:O0pou £, : literals. #literals oe ndBe 600 < k.
IIy. yio bk =2: (x1 Va3) A (1 V —x3) A (01 V 22) A (25 V T3)

O k-IkavonoinoiyoTnTa:
B Aivetal ¢ og k-CNF. Eival ¢ ikavonoinoiun;
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2-IkavonoinoiyoTnTa

L

2-IkavonoinoipotnTta € P.

Napatnpolpe oT1 4; V £; = (=; = £;) A (=4; — &)

KGTGOKEUGCOUUE KaTeubuv. ypapnua G, HE «OUVENAYWYEC» .

G, EXEl KOPUPEG {x1,..., T} U {—Ty,. .. —na:n}

Fla kKGBe 0po ¢; V U;, anpéc G, (—4;,2;) non (=45, 4;)
AKUEG Kal pyovonaTia G, eupavifouv CUUUETpIa:
anpi (45, €;) < anpni (—4;, —4;)

¢; — £; povomdrr & —¢; — —¢; povomdrt

—X3

X1

Opwg 4, = £; yevomgc & 4, =1 nou £; =0
@ UNn IKAavonoinoiyn avv unapxouv

X; — —X; Kal =X, — X, HovondaTia. |
AOYW auTwV, KApia anoTigynon X; kalr —x; o€
CUUNANPWUATIKEC TIHEC OEV IKAVOMOIEL .

\

X2
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(2171 V 5(52) A (271 V _ICC3)/\

/\(_|$1 V ZL'Q) A\ (332 V 35'3)




«AuokoAa» MpoBAnuarTa

O Ti kGvoupe OTav eva npoBAnua gaiverar «dUaKOAO»;
B «AUOKOAO»: HETA and peydAn npoonabeia, dev Bpiokoupue
anodoTIKO aAyopiOpo (MOAUWVUUIKOU XpOvou).
O Tdaue oTo aPEeVTIKO KAl AEUE:
B Acsv pnopw va Bpw anodoTiko aAyopiBuo. AnoAuaon!
B Acsv unapyel anodoTikoC alyopiBuoc. Too good to be true!
B Kavévag dev unopei va Bpel anodoTikd aAyopiBuo:
O Avayoupe NOAUWVUMIKA kanoio yvwoTto NP-nAnpec npoBAnua
0TO «OIKO Hac».
O Oewpia NP-nAnpoTnTac.
B NP-nAnpn: kAaon €€alpeTika onuavTikwyv npoBANNATWY Nou
avayovTtal NoOAUWVUUIKA TO €va O0TO GAAo.
B Eite 0Aad AUvovTal 0g NOAUWVUMIKO XPOVO EITE KAVEVA.
B 'Exouv PJeAeTnBei TOOO NOAU, WOTE OAOI MIOTEUOUV OTI Kaveva!
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