uvdéuaotiki BeAtiotonoinon xat
Ozwpia 'papnpatwv

Ioavvng Mapivakng
May8aAnvn Maptvaxkn

AOavaociog Muydaliag

XANIA, 25 IovAiou 2023






Ileprexopeva

1 Ewoayoyr) 13
1.1 Emmyxewpnowakn Epguva . . . . . . . .. ..o 14
1.2 Mabnpauxoég Ipoypappatiopdg . . . . o o o v o o oL 14

1.2.1 TIIpotunomnoinon IpoBAnpatov . . . . . . . . . . .. 14
1.2.2 TIlpoBAnpata Mpappikou Ipoypappatiopou (Linear Pro-
gramming Problems) . . . . .. ... ... .. ... 14
1.2.3 TIpoBAnpata Mn - T'pappikou [poypappatiopou (Non-
Linear Programming Problems-NLP) . . . . . . . .. 14
1.2.4 TIlpoBAnnata Akepaiou ITpoypappatiopou (Integer Pro-
gramming Problems) . . . . ... .. ... .. ... 14
1.2.5 TIlpoBAnpata Terpaywvikou Ipoypappatiopou (Qua-
dratic Programming Problems) . . . . . . . .. . .. 14
1.2.6 TIpoBAnpata Zroyxaotikou I[poypappatiopou (Stocha-
stic Programming Problem) . . . . . . . .. .. ... 14
1.2.7 TIlpoBAnpata [ToAukpttrjplou I[Ipoypappatiopou (Multi-
objective Programming Problem) . . . . . . . . . .. 14
1.3 Zuvbuaotikr BeAtiotoroinon . . . .. L L oL L 0oL L L 14

1.3.1 TIIpoBAnna Exxopnong 1) Avabeong (Assignment Pro-
blem) . . . . . . .. e 14
1.3.2 ToIlpoBAnpa ng Ikavomnoinong (Satisfiability Problem) 14
1.3.3 To IIpoBAnpa tou Zakidiou (The Knapsack Problem) 14
1.3.4 ToTIlpoBAnpa teov [ToAdamlev Zaxkidiov (Multiple Knap-

sack Problem) . . . . .. .. ... ... .. ... .. 14

1.3.5 To T'evikeupévo [IpdBAnpa Exxowpnong (Generalized
Assignment Problem - GAP) . . . . ... ... ... 14

1.3.6 To IIpoBAnpa Zuokeuaoiag oe Koutia (Bin packing
problem) . . . . . ... ..o 14
2 Itoixeia anod tn Ocwpia Fpapnpatwv 15

3



IIEPIEXOMENA

2.1 Ewayeyr ot Oswpia Fpapnpatov - Baoikég évvoleg tng Se-
OPAG YPAPNHAT®OV . . . o v v vt e e e e e e e
2.1.1 TIIpooavatoAiopévo I'papnpa . . . . . . . . . . . ..
2.1.2 Ymoypagpnpata (Subgraphs) 1 Mepikd Fpagpnpata

(Partial Graphs) . . . . . .. ...

2.2 AladpopEG KAL OUVERKTIKOTTA .+« &« v v v v v v e e e o e o e
2.2.1 TOPEG KAL OUVEKTIKOTNTA . .« « v v v v v v o o o o v
2.2.2 EnavanpooavatoAlopog ypadprnpatog . . . . .. ..

2.3 Awedr kat Emineda Fpagrjpata . . . . . . . . ... ...

2.4 Kuxldot kat Stadpopég Euler kat Hamilton . . . . . . . . ..

2.5 AevBpa ratddomn . . . . ... e

2.6 Aveiapmoia, Kuplapyxia kat Kddvyn . . . . . . . ... ...

2.7 M1tpeg KAl H1AVUOPATA . .« .+« v v e e e e e e e

2.8 P0&G 0 YpaPPATA . .« . v . v e e e e e e e e

IIapadeiypata [Ipotunonoinong IIpoBAnpatwv Zuvduactikig
BeAtiotonoinong

3.1 Iapadetypata Zuvduaotikng BeAtiotonoinong . . . . . . . .

3.1.1 To mpoBAnpa g ouviopodtepng dadponrg (Shortest

Path Problem) . . . . .. . . . . ... ... .....

3.1.2 TonpdBAnpa porg eAayiotou kootoug (Minimum Cost

Flow Problem) . . . . . . . . . . .. ... . .....

3.1.3 To poBAnpa ng péylotng porg (Maximum Flow Pro-

blem) . . . . . . .. e

18

3.1.4 To npoBAnpa tou eAdax1otou tavuoviog 6evopou (Minimum

Spanning Tree) . . . . . .. .. ... ... .....
3.1.5 To npdBAnpa tou péylotou tavuoviog §Evepou

(Maximum Spanning Tree) . . . . . ... ... ...
3.1.6 To npoBAnpa tng Xuleuvéng (Matching) . . . . . . . .
3.1.7 To npoBAnpa tou xpepatiopou (Coloring Problem)

18

18
18

3.1.8 To npdBAnpa ng petagopdg (Transportation Problem) 18

3.1.9 To npoBAnpa 1@V MoOAUPO®V EUMOPEVRATOV Ot dikTua
(Multicommodity Flow Problem) . . . . .. .. ...
3.1.10 To npoBAnpa ng péylotng KAikag ypadprpatog (Ma-
ximum clique) . . . . .. ..o Lo oL
3.1.11 To npéBAnpa tou mAavodiou nwAnty (Traveling Sale-
sman Problem -TSP) . . .. .. ... ... ... ..
3.1.12 To npdBAnpa dpopoAoynong oxnuatwv (Vehicle Rou-
ting Problem -VRP) . . . . .. ... ... ...



IIEPIEXOMENA 5

3.1.13 To mpoBAnpa tou Kivédou taxudpopou (Chinese Po-
stman Problem) . . . . . .. .. .. ... ..., .. 18

3.1.14 To nipoBAnpa tou oxedraocpou diktuou (Network Design) 18

3.1.15 To npdéBAnpa Tou Ipoypappatiopou MAnpepdateov (Crew

Scheduling Problem) . . . . . ... .. .. ..... 18

3.2 AOKINOCEIS . . . .« v v v it i e e e e e e e e e e 18
4 Aldyop19pikn IToAunAokotnta 19
4.1 E0ay®yn . . . . . oo e e e e e e e e e e e 19
4.2 Hévvowa tou adyopiBpou . . . ..o Lo 19
4.3 AOCUUITIOTUIKEG OXEOEIG OUVAPTHOERDY . . . . « « « v v o o . . . 19
4.4 TIpoBAnpa, uniodetypa kat péyebog debopévav . . . . . . . . 19
4.5 TIOAUTTAOKOTNTA . « v v v v v v e v e e e e e e e e e e e e 19
4.6 Xuykploelg adyopiOpev . . . ... Lo 19
4.7 Aoxknoeig katIlpoBArjpata . . . . . . . . . ..o 19
5 Tafivopnon IIpoBAnpatwv 21
5.1 E10QY®OVI] . .« v v v v e e e e e e e e e e e e 21
5.2 Moppég ipoBAnpatog ouvbuaotikng Bedtiotonoinong . . . . 21
53 OrtagegP, NPraiCo — NP . . ... ... ... .... 21
5.4 Mn-attokpatikoi moAu@vupikoi alyopiOpot . . . . . . . .. 21
5.5 TToAU®VUPIKOG PNETAOXNIATIONOG KAl MTOAUMVUHIKY avayeyn 21
5.6 NP—mnpn kat N'P—6uUokoda mpoBAfpata . . . . . . . . . 21
5.7 Mikpog katadoyog yvoorov NPC—mpopAnpateov . . . . . . 21
5.8 Aoxknoesig kat[IpoBArjpata . . . . . . . . . ... 21
6 Aopég Aedopévav 23
6.1 Ztoxeiwdelg apnpnUeveg SOPEG . . . . L L . o L L 24
6.1.1 AWGKPITO OUVOAO . . . . .« v v v vt e e 24
6.1.2 ATEWROVION . .« v v v v v v e e e e e e e e e e 24
6.1.3 Katdloyog 1 ypappikn Aiota . . ... ... L 24
6.1.4 Z10iBa KALOUPA . . . . .« o v v v e 24

6.2 Ylomoinon otoelwdov dopodv . ... oL L. L oL L 24
6.2.1 YAortoinon 61akp1toy GUVOAOU . . . . . . . . . . . . 24
6.2.2 YAoroinon amelkOVIONG . . . v v v v v v e 24
6.2.3 YAoroinon ZtoBag . . . . . ... ..o 24
6.2.4 YAOmOInNon OUPAS . . .+« v v v e e e 24

6.3 AOPEGOEVOPWV . . . .. L 24

6.3.1 Awadeukukd 61aKpPItd OUVOAD . . . . . . .. ... 24



6 IIEPIEXOMENA

6.3.2 Oupd mPotepaldTNTAG KAl OOPOG .« « « v « o o o o . . 24
6.3.3 YAoroinon owpou pe ardn rapdtadn og mifpeg dua-
OIKO BEVOPO . . . . . 24
6.3.4 Augouoa 1} pbivouoa diatain n tpov (Heapsort) . . . 24
6.4 Aopég 6edopévev VA Ypadpata . . . o.ow e e e e 24
7 Aviyveuon I'papnpatev 25
7.1 EW0QYOVI] .« v v v v v e e e e e e e e e e e e 26
7.2 TlpoBAnpa IIpooBaong (ITIT) . . . . . . . . . . . . ... ... 26
7.3 TlpoBAnpa Awadpoung (ITA) . . . . . . . . o . .. o ... 26
7.4 TlpoBAnna Awaxwplotukng Topng (IIAT) . . . . . . . . . . .. 26
7.5 Aopn 6ebopéveov otoiBa .. . L oL oL L oL 26
7.6 Aopun 6eBOPEVOV OUPA . . . . ... Lo e e 26
7.7 Aviyxvevon npota kata BabogDFS . ..o L L L. 26
7.8 Aviyveuon nmpota Kata mAdtog BFS . . . oL 0oL 26
7.9 Aviyvevon kata mdatogBS . ... oL o000 26
7.10 Avixvevon katd BaBogDS . . . . . Lo Lo 26
7.11 ToroAoyikr) 81dtadn ypadpriuatog . . . . . v v v v v o . . . 26
712 A0KNOEIG .« v v v o v i e et e e e e e e e e e e e 26
8 AAyop1Opog StakAadwong rat oproOetnong 27
8.1 E0ayoyn . . . . . . ..o 28
8.2 H 6ladikaoia SrakAadwong kat optoB€tnong pe ) Xpron xa-
Aapepévou npoBAnpatog Ypappikou mpoypappiatiopoy . . . 28
8.2.1 Kpufjpla dakorng g avartuing tou 8évépou arna-
pIOPNONG . . . . .. L 28
8.2.2 Ymodlap€oelg . . . ... ... 28
8.2.3 Emdoyn KOpBoV . . . . . . ... 28
8.2.4 Emoyn petabAntig StakAadowong . . . ... ... 28
8.3 EmiAuon tou npoBAnpatog tng AAAndouyiag Epyaciov pe
xpnon tou AAyopiBpou AlakAdadwong kat Optobétnong . . . 28
8.4 EmiAuorn tou nipoBAnpatog tou Zakidiou pe ) xpron tou AA-
yop1Opou AtakAdadwong kat Optobétmong . . . . . . . . . . . 28
8.5 EmiAuon tou poBAnpatog tou mAavod10uU TIOANTH PE T XP1N o1
T0U AAyopiBpou AlakAadwong kat Optobétmong . . . . . . . 28
8.6 AOKIOGEIS . . « v v v v v i e it e e e e e e e 28
9 OmoOoiyxvniaocia 29

9.1 E10ay®Vy1] . . . . . e e e e e e e e e 29



IIEPIEXOMENA 7

9.2 EmiAuon tou mpoBAIaTog ToU XPOHUATIONOoU YPapatog 1E

1 XPnon tou alyopibpou tng ormoboixvndaociag . . . . . . . 29

9.3 EmiAuon tou rpoBAnpatog v n-FactAtoomv P ) XPrjon tou
alyopiBpou tng ormoboixvnAaciag . . . . . ... L. L 29
10 IIpdB6Anpa Evpeong Suviopotepng Aradponng 31
10.1 El0ay®yn . . .« v v v e e e e e e e e e e e e 31

10.2 Mopgortoinon 1ou mpoBANpatog eupeong ocuviopotepng Sia-
OPOUNG . . . . . . e e 31

10.3 AvdAuon aAyopibpev eniduong ipoBAnpAT®V €UPECTNG GUVIO-
HOTEPNG B1ABPOUNG - .« . . . . e e 31

10.4 TIpoBArpata tou Dijkstra pe ) xprjon apvnukov 16§mv Kat o
adyopOpogFord . . . . . . . ..o 31
10.5 O aAyopiOpog Floyd-Warshall . . . . . . .. .. ... ... 31
10.6 AOKIOEIS .« . v v v v i e e e e e e e e e e e e e e e 31
11 Awakprtog Auvapirog Ilpoypappatiopog 33
11.1 El0ay®yn . . . o v v v e e e e e e e e e e e 34

11.2 Emiduon tou mpoBArjpatog tng Eupeong g Zuviopotepng
Alabpopng pe ) xpnon Awakptrtou Auvapikou Ilpoypappa-
TIOHMOU .+ . v v v v e e e e e e e e e e e e e e e e 34

11.3 EmiAuon tou mipoBArjpatog tou Xakidiou pe ) xpron Atakpt-

ToU Auvapwkou Ilpoypappatiopou . . . . . L. oL L L L L 34
11.4 Emniduon tou [IpoBAnpatog tou ITAavodiou IwAntr) pe tn xpron
Alaxkpttov Auvapikou Ilpoypappatiopouy & . . . . . L L L L 34

11.5 EntiAduon tou Ztoxaotikou [IpoBAnjpatog tng Evpeong tng Xu-
vropotepng Atadpoung t xpnon Aiwakpttou Auvapikou IIpo-

VPAPPATIOHOU .« v v v v v v v e e e e e e e e e 34

11.6 EntiAuon tou IpoBAnpatog tng Avuikatdotaong Epyaleiov pe
) Xpnon Atakpitou Auvapikou [lpoypappatiopot . . . . . . 34

11.7 EntiAduon tou [1poBAnpatog g Katavopung Iop®yv HE T XPnHon
Alaxkpttou Auvapikou [Ipoypappatiopou . . . . . . . . . .. 34
11.BAOKNOEIS « v v v v v e e e e e e e e e e e e e 34
12 To IIp66Anpa tng Méyiotng Porg 35
12.1 E10AYDYT]  « « v v v v e e e e e e e e e e e e e e e e 35
12.2 Mopgornoinon mpoBANPATOS . « « « v v v v v v e e e e . 35
12.3 AAyop1Opikn emiduon mpoBANPATOS .« . . . . .. ... .. . 35

12.4 O aAyopiOpog Dinic . . . . . . . . ..o oL 35



8 INEPIEXOMENA
125 A0KN0EIG .+« v v v v v e e e e e e e e e e e e e e 35
13 IIpdB6Anpa Porig EAayiotou Kootoug 37
13.1 El0ay®yn . . . . v v e e e e e e e e e e 37
13.2 AAyop1Opog Katdapynong KukAikev Atadpopov (Cycle Cance-
ling Algorithm) . . . . . . . . ... .. ... ... 37
13.3 AAyop16pog dradoxikav ouviopotepav dradpopwv
(Successive Shortest Path) . . . . . . . . .. ... .. ... 37
14 o AAyop1Opog Simplex yla Siktua 39
14.1 E10aYDYT]  « « v« v v i e e e e e e e e e e e e e e e e 39
14.2 Ewoaywyn ot pébodo Simplex . . . . . . ... L L. L 39
14.3 H pébodog Simplex yia diktua . . . . . . ... L. L 39
14.4 Eniduon tou mpoBAnpatog porg €Aayiotou KOOToug HE 1)
pébodo Simplex ya Siktua . ... .o oo 39
15 EAayiota tavuovta 6évépa 41
15.1 E10ay®yn . . . . v v e e e e e e e e e e e e 42
15.2 Mopgoroinon mpoBArpatog - Mabnpatkd mpotuna yia 1o
npoBAnua MST . . . . . . . .. e 42
15.3 O aAyopOpog PRIM . . . . . . . . ... 42
15.4 O aAyopiOpog Kruskall . . . . . . . ... . ... ... ... 42
15.5 O aAyopiBpog Solin-Boruvska . . . . . . . . . . ... ... 42
15.6 TToAumAokotnta aAyopibpwv . . . . . . . . . . . . .. ... 42
15.7 AAyop1Bpog eupeong darkAddwong peyiotou KOoToUg 42
15.8 Mntpoedn poBArjpata kat alyopiOpot aminotiag. . . . . . 42
159 MOTPOEOT] .« . .« « v v v o e e e e e e e e e e 42
15.1opr) PNTEOEE®Y .+ . v v v v e e e e e e e e e e e e 42
I5.1JACKAOEIS « « v v v v v e e e e e e e e e e e e e e 42
16 Ta npoBAnpata tng Mestagopag rat tng Avabesong 43
16.1 E10aYDYT]  « . -« v v i e e e e e e e e e e e e e 43
16.2 To mpoBAnpa tng Metagopdg . . . . . o v v v v ... 43
16.3 AAyop1Bpikn Emiduon tou IpoBArpatog ing Metagopdg . . . 43
16.4 To mpoBAnpa tng Avabeong . . . . . v v v v v w . 43
16.5 AAyop1Bpikn Emtiduon tou IpoBArpatog tng Avabeong 43
17 To IIpé6Anpa tou INAavodiou IMwAnty 45
17.1 E10AYDYT]  « « v v o v i e e e e e e e e e e e e e e e e 46
17.2 Movtedomnoinon tou IIpoBArjpatog tou [TAavodiou IeAnty) . . 46



IIEPIEXOMENA

17.3 AxkpiBeig AAyopiBpot yia v EmiAuon tou TlpoBArjpatog tou
[MAavodiou MeANty . . . . . . . . o o o e et e e e .
17.4 Eupsukot AAyopiOpot yia tnv Entiduon tou IpoBAnpatog tou
[MAavOd10U TTOANT] . . v &« v v e e e e e e e e e e e e e
17.5 AAyop1Bpot Torukng Avadrtnong yia tv EmniAuvon tou Ilpo-
BAnpatog tou IMAavodou MeoAntny . . . . . . . . . . . . ...
17.6 MeBeupetikoi AAyopiOpot yia tv EmiAduon tou [TpoBAnpatog
tou [MAavodiou IMwANT . . . . . . o . v oo e e e e
17.7 ESeAdikuikoi AAyopiOpot yia v Emniduon tou IIpoBArpatog
tou [MAavodiou IMwANT . . . . . . o . v v v e e e e
17.8 AAyop1Bpotl Eunveuopévotl amo ) ©uvon ya v EniAuon tou
[TpoBAnpatog tou I[MAavoedou MewAnty . . . . . . . . . . . ..

18 BiBAwoypadia



