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YnoAoyioTikn MNoAunAokoTnTa

O TiaTi kanota (eniAuoipa) npoBAnuaTa €ival SUOKOAO
va AuBouv ano unoAoyIOTIKEC PUnXavec.
B [loia emiAUCINaG NpoBANUATA €ival EUKOAA kai noid OUOKOAQ;

[0 AVTIKEIJEVO: EAAXIOTOI UNOAOYIOTIKOI NOpOI yia
enIAUCIUA NnpoBAnuaTa.
B EuAoyol unoAoyioTIKoI NOpol: sueniAuTa npoBAnuaTa.

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

B Alg@opeTika, dioeniAuTta npofAnuara.

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

B  Enidpaon unoAoylOTIKOU HOVTEAOU.
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[lpooeyyion

0 KAaoeic npoBAnuatwy (complexity classes) ye napopuoia
unoAoyioTikn «duokoAia» (computational complexity).

0 Me (kataAAnAn) avaywyn opifoupe «diata&n»

npoBAnuaTwyv o€ kabe kAaon (Pe Baon duaokoAia).

B AuokoAoTepa npoBAnuaTta: nAnen yia Tnv KAaon,
ouvowilouv duokoAia kAaaonc.

B [IANpec npoBANUa «EUKOAO»: OAN N KAQON «EUKOAN».

B ApvnTIKO anoTeAecpa: OAa Ta nAnpn npoBANUaTa «dUOKOAG>.

B 'Etol (npoonaboupe va) KaBopioOUNE ENAPKEIC UMOAOYIOTIKOUC
nopouc yia eniAucn SUCKOAWYV NMPORANHATWV.

OO0 AIgGAeKTIKN OXeon aAyopiBuwyv Kal noAunAokoTnTac.
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Xpovikn MoAunAokoTnTa

O

O

O O

Xpovikn noAunAokotnta DTM M:

B Aufouca couvaptnon t : N > N wore via kabe x, |x| = n,
M(x) TepuarTilel og < t(n) BAuara.

Xpovikn noAunAokoTnTa npoBAnuaToc M:
B Xpovikn NoAunAokOTNTA «TaxuTepnc» DTM nou Auver I1.
KAaon DTIME(t(n)] = {II : II AMvetaw ot yoévo O(t(n))}
Iepapxia KAQOEWV XPOVIKNC NOAUNAOKOTNTAC:
DTIME(t(n)] C DTIME|w(t(n)logt(n))]
DTIME|n] ¢ DTIME|[n?] ¢ DTIME[n?] C ---
MoAuwvupikog xpovog: P = | ), DTIME[n"]

' ' P Cc EXP
EkBeTikoG xpovoc: EXP = |, DTIME[2"] =
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EueniAuTa MpoBAnuaTa

O KAaon P : npoBAnuaTa anogacong nou AuvovTal o€
NOAUWVUMUIKO XPOVO.

O ©&on Cook — Karp : kAaon sueniAutwyv npoBANHATOV
TauTileTal e kKAaon P.

Ynép Béonc Cook - Karp: EvavTtiov Beonc Cook — Karp:

— SuvNBWC NOAUMVUPA PIKPOU — AKPAiEC NEPINTWOEIG: NMPAKTIKO TO
BaBuou (n.X. n, n2, n3). nt0 gAAa oxi 1o (1.001)" |

— KAgloTOTNTA KAGONC. — [pappuikoc MpoypappaTiopoc:

— AINAQCIAOUOC UNOAOYIOTIKAC Simplex ekBeTIKOU XpOvou aAAd
I0XU0C: onuavTik av&non NOAU YPNyopog aTnNV Npagn.
OTO PeEYEDOC OTIYHIOTUNWY EAAEIpPOEIDEC NOAUWVUNIKOU XPOVOU

nou AUVOULE. aAAa kaBoAou npakTikoc!
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(MoAuwvupikn) Avaywyn

O M, avayeral avayerail noAuwvupika oe M, (M, <, M,):
Ynapxel noOAUWVUNIKG unoAoyioiyn cuvaptnon R: 2* —» =

woTE VX € 2%, X € M, & R(x) e IN,.
R KaA&iTal NTOAUWVUHIKN avaywyn.

M, <, M, : M, €ival TouA. T600 dUOKOAO 0G0 TO I,
(yla ToV UNOAOYIONO O€ NOAUWVUMIKO XPOVO).

Av I, € P, ToTe KaI I, € P.
Av I, ¢ P, ToTe kai I, ¢ P.

e as o o e o o e o o G - - G G ar e o e

1 ALyop1Opog yio I :

| |

| R r |
x— R ROf - Adydpidpog —> YES /NO

v I, |

[ |

|
]
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[IAnpoTNTA

O 'Eotw C pia kKAaon npoBAnpaTwv.

B [l eival C-duokoho (C-hard) wgnpog VII' € C, IT' <p II
avaywyn R av kaBe npoBAnua M’
otnv C avayeral kata R oto M.

B AvIileCkall si'vcu C:5L'JOKO')\O VII' € C. II' <z II
wC npoc avaywyn R, ToTte I1 €ival MTeC
C-nAnpec (C-complete) wc npoc R. #olt

O MAnpn npoBAnuarta (w¢ npoc KataAAnAn avaywyn)

ouvowilouv unoAoyioTikn duokoAia kAaonc C.

B Avaywyn Npenel va €ival «Aiyo eUKOAOTEPN>» aAno
«OUOKOAOTEPa» npoBAnuaTa ornv kAaon C.

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

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) YnoAoylioTikn MoAunAokoTnTa 7




[d10TNTEC Avaywync

O KAdaon P eival KA€IOTH wC Npoc NOAUWVUUIKN avaywyn.
B AvI[l, e P, ToTekal I, € P.

O T[MoAuwvupikn avaywyn €ival yerafarikn.
B >UvOeon NOAUWVUUIK®OV AVAYWYWV ANOTEAE]

NOAUWVUMIKN avaywyn.

O Av N, <, 0, ka0, <, Ay, 70TE N4 KA1 M, nOAUWVUPIKA
icoduvapa, My =, M.

O KAQOo€IC KAEIOTEC WC NPOC avaywyn R Pe KoIvo NANPEQ
npoBAnua wc npoc avaywyn R TauTtifovrail.
B 'Eotw kAdaoeig C,, C, KA&IOTEG WG Npog avaywyn R.

B Av C,, C, exouv KoIvo nAnpec npoBAnua M
w¢G Npog avaywyn R, Tote C; = C.,.
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(AnAa) Mapadeiyuata Avaywywyv

O KukAog Hamilton <, TSP pe anoortaoceic 1 kai 2 — TSP(1, 2).
B Aivetal ypapnua G(V, E). 'Exel G kukAo Hamilton;
B Ano G, kataokeualoupe oTiypiotuno I Tou TSP(1, 2):
O Mia «noAn» u yia kabe kopupn u € V.
1 av{u,v}tek
2 oviu,v} & FE

B G exel KukAo Hamilton avv I; €xel nepiodeia pnkoug < |V|.

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

B 10 diknN NeEPINTWON 2%V : anooTACEIC 1 Kal 2 1Kavonoiouv
TPIYWVIKN aviooTnTa.

O ZupMETPIKEG anooTAaoeIG: d(u,v) = {

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) YnoAoylioTikn MoAunAokoTnTa 9




(AnAa) Mapadeiyuata Avaywywyv

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

B \Vertex cover C oe ypapnua G(V, E) avv
independent set V \ C oe ypapnua G avv
clique V \ C og ocupunAnpwpaTiko ypapnua G.
O 'EoTtw pn kateuBuvopevo ypapnua G(V, E), |V] = n.
Ta napakaTtw €ival Icoduvapa:
B To G €xel vertex cover < k.
B To G exel independent set > n - k.

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

0 Aoyikn npotaon ¢ o€ k->uleukTikn Kavovikn Mopon, k-CNF:
P=CiA...ANCp,0mOVC; = 4; V.. . VA, Wby, € {T1,%1,...,Tn, Tn}
B c;: O6pol £, : literals. #literals oe ndBe 6po0 < k.
ILy. yia k = 2: (1 Vx3) A(z1 V —x3) A (021 V 23) A (T2 V T3)

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

0 2-Ikavonoinoiyotnta € P.
B [lapatnpoUpe 6T 4 V4 = (=4 = £;) A (= = 4;)
B KataokeudaCoupe KaTeuBuv. ypapnua G, JE «OUVENAYWYEG» Q.
G, EXEl KOPUPEG {Z1,...,Tp} U{-T,..., Ty}
B [1a kabe pr ;v Ej . (I%Még G(p (—lﬁi,fj) HOL (—uéj,&)
B AkpeG Kal povonaTia G, eg@avifouv CUPHETpIA: —X3
QLX) (EHEJ) & onpn (_'£j7 _'Ez)
¢; — £; povomdrr & —f; — —¢; povomart
B Opwg ¥, = ¢ yevdnc & £, =1nou l; =0
B @ un Ikavonoinoiyn avv unapxouv
X; — —X; KAl —X; — X; Jovonarida. —X] \ —X2

X1 X3

B AOyw auTwv, Kapia anoTignon X, kai —x; O€

CUUNANPWUATIKEC TIHEC OEV IKAVOMOIEL .
X2
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«AUOKoAa» MpoBAnuaTa

OO0 Ti kavoupe OTav eva npoBAnua gaiverar «dUOKOAO» ;
B «AUOKOAO»: HUETA and peydaAn npoonabeia, Oev BPiokOUUE
anodoTikO aAyopiBpo (NMoOAUWVUHIKOU XpOvou).
0 [aue oTo aPeVTIKO Kal AEUE:
B Asv pnopw va Bpw anodoTiko aAyopiBpo. AnoAuon!
B Acv unapyel anodoTikoC aAyopiBuoc. Too good to be true!
B Kavévag dev unopei va Bpel anodoTiko aAyopiBuo:
O Avayoupe NOAUWVUMIKAG kanoio yvwoTto NP-nAnpec npoBAnua
0TO «OIKO Hac».
O Oewpia NP-nAnpoTnTac.
B NP-nAnpn: kKAGon €€alpeTika onuavTikwyv npoBANNAT®WY Nou
avayovTtal NOAUWVUUIKA TO €va OTO GAAO.
B Eite OAa AUvovTdl 0 NOAUWVUUIKO XpOVO EIiTE Kaveva.
B 'Exouv peAeTnBei TOOO NOAU, WOTE OAOI MIOTEUOUV OTI Kaveva!
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