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‘Adelec Xpnong

o To napdv eknaideutikd UNKO undkerral oe adeleg xpriong Creative
Commons.

o [1a eknaIideutikd UANIKO, Onwg eIKOVEG, Nou Unokemal e AGAoU TUnou
dadelag xpriong, N Adeia xpronG avapEPETal PNTWG.
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Xpnuarodétnon

e To napdv eknaideutikd UNIKO €xel avamnmuxBei ota nAdicia Tou
eknaideutikou €pyou Tou didAackovTa.

e To épyo «Avoiktd Akadnpuaiké Maérjuara oto Navemomuio
NMarp@v» éxel xpnuaTodotoel udvo TN avadiaudPPwon Tou
eknaldeuTIKoU UNIKoU.

e To épyo ulonoleital oto NAdiocio Tou Enixelpnoiakou Mpoypduuarog
«Eknaideuon kai Aia Biou Mdaenon» kal cuyxpnuarodoreital and v
Eupwnaikr) ‘Evwon (Eupwnaikd Koivwvikd Taueio) kar and eBvikoug
népoug.
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EKFIAIAEYZH KAI AIA élOV MAéHZH

o

EIAT AITIEMOY & ABAHTIEMOY

Evpwmaiiki) Evwon EIAIKH YNHPEZIIA AIAXEIPIZHE
Evpunaixé Koo Tapo . "

e ‘Evwong
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@ Eicaywyn ot Boost Graph Library

@ Karaokeur evog ypagruarog

@ Tpdnol didrpeing evdg ypapAUATog

@ Mapadeiyuara epapuoyns aAyopiBuwy ce ypagnuara
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Eicaywyn

O okondg G Boost Graph Library eival n uhomnoinon YEVIKEUPEVWY aAYOPIBUwY
yla ypa@nruara.

Mapdpoia pe v SIL, o1 1816TNTEG Kal o1 DIAQOoPOI TPSMOI AavanapdoTacng evog
YOAPAUATOG NEPIYPAPOVTAI YEVIKEUUEVA KAl Ol AAYOPIBUOoI MPOCNEAAUVOUY TA
YOOPrUaTa JECw eIdIKWY iterators xwpig va efaptwvral and TNV €CWTEPIKN TOUG
avanapdcTtaon.

Me TNV neplypa®n Twv concepts nou napouciGlovial GTOUG aAyopiBuoug
ypapnudtwy n BGL gpiAodotei va eival uia avoiKtr Kal EUKOAD eNeKTACIUN
BIBAIOBNKN Xxwpig va Bucidlel opBSTNTA KAl arodoTiKATATA.
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KOuBol Kal akuES

To anAouctepo concept otn BGL eival To Graph nou opilel émn éva ypdpnua
nPé€nel va éxel KOPUBOoUG Kal aKUEG.

H avayvwpion kai N NpoonéAAon TwV KOPPBWV Kal TV AKUWY eVOS YPAPAUATOG
npayuaronoleital Eow Twv descriptors.

O descriptors napéxovral and v KAGon graph_traits mou avriotoixei otnv
ekdorote KAAon ypagruarog. Or descriptors KOUBwY KAl KUY MAPEXOUV EVAV
TEAeCT) avABeong Kal EAeYXO I04TNTAG.
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Meplypaeic KOUPWY Kal AKNWYV

Mapddelyua: avixveuon self-loops.

template<typename Graph>
bool isSelfLoop (typename graph_traits<Graph>
: :edge_descriptor e,
const Graph &g)

typename graph_traits<Graph>
: :vertex_descriptor u, v;
u = source (e, g);
v = target (e, 9g);
return u == v;
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Property maps

YuvnBwe o€ éva ypdpnua undpxel Kanola ninpogopia (float cuvretayuéveg,
int aNooTAcEIC) MoU CUCXETI(ETAl UE TOUG KOPBOUG Kal TIG aKUEG Tou. Mia 1étoia
OUGCXETION Pnopel va uhonoinBei e MoAoUG Tpdnoug (M.X. Je node_arrays
Kal edge_arrays otn LEDA).

lNa TN cuyYYPAPK) YEVIKEUUEVWY AAYOPIBUWY anaiteital €vag YEVIKEUUEVOG
TP4MNoG NPdCRACNG O€ aut TN NMANPo@opPia Nou va eival avetdpinrog and v
ulonoinon. XN BGL xpnoiuonoleital To concept Tou property map.

M.x. To concept Tou LvaluePropertyMap opiel Tpeig ue8ddoug:
- get (p_map, key): ENCTOEPEI TNV TIN MOU AVTICTOIXET GTO KAEIDI key

- put (p_map, key, value): elcdyelj evnuepwvel 1o (key, value)

- p_map [key]: enocTpéPeEl Uia avapopd oTnV avricToixn Tiur value
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Aicdtpetn ypapniuarog

lMNa va pnopoupe va npoonehauvoupe éva ypdgpnua, n BGL opilel 5 Bacikd
€idn iterators:

@ vertex_iterator: AIGoxion KOUBWY TOU YPAPHHATOG,.
Mapéxel npdopaon oe vertex descriptors.

@ edge_iterator: AIGOXION AKUWV TOU YPAPAUATOG,
Mapéxel npdopacn ce edge descriptors.

@ out_edge_iterator: AIdoxion eEepxOUeEVWV aKUWY evog KSUBou.
@ in_edge_iterator: AIGOXION €I0€PXOUEVWY AKUWV €VOG KOUBOU.

@ adjacency_iterator: AIGoXIoN NPOOKEINEVWY KOUBWY evog kOuBou.
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Aicdtpetn ypapniuarog

@ KdBe 1Uunog ypagriuarog napéxel Toug dikoug Tou iterators uécw g
kAAong graph_traits.

@ Na va oploBetnBeil TO MPWTO KAl TO TEAEUTAIO OTOIXEIO, €iTe yia KOUBoUG
std::pair<vertex_iterator, vertex_iterator> eite yia akuég
std::pair<edge_iterator, edge_iterator>, and 1¢ Napakdrw CuvapTNoEIg
napéxovral ol iterators Mou deixvouv oTNV apxr KAl OTo TEAOG TNG CUAOYNG
TWV OTOIXEIWV :

- vertices (g)

- edges (g)

- out_edges (v, q)
- in_edges (v, g)

- adjacent_vertices (v, qg)
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Karaokeun kail diaxeipion ypapnuaTog

@ To concept nou neplypd@el TNV NPooBAKN kal dlaypadr KOPBWY Kal
akuwv eival to MutableGraph. O avricToixeg cuvapTAoEIg eival:;

- add_vertex (qg)
- remove_vertex (qg)
- add_edge (s, t, 9g)

- remove_edge (s, t, Qg)
@ Hadd_vertex () enoTpépel Tov avrioToIXo vertex descriptor evw n

add_edge () éva std::pair nou nepiéxel Tov avriotoixo edge descriptor kai
éva flag nou unodeikvUel av éyive n eicaywyn 1 Oxi.
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H 10€a 1ng ‘eniokeyng’

@ H STL napéxel Tn duvardtnta NpocAPPOYAS TS CUPNEPIPOPAS TwV
OAYOPIBUWV He xpron Tou KartdAAnAou functor (n.x. sort).

@ H BGL napéxel évav napduolio pnxavicuo yia TnV Npocapuoyn
aAyopiBuwv ypapnudtwy, Toug algorithm visitors. ‘Evag visitor dev napéxel
Tov operator() aAdG NOANEG peBAdoUG ol onoieg KahouvTal oe
OUYKEKPIUEVA oNnueia Tou alyopiBuou (M.x. Katd TV avakdiuyn n
eykardAein evog kOuBou).

@ HBGL opilel 4 (npog 1o napdv) €idn visitors kai 1 uebddoug Toug: BFS,
DFS, Dijkstra, BellmanFord.
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H 15€a tng ‘eniokeyng’ - Mapdadelyua

template<typename VertexNameMap>
class bfs_name_printer

public default_bfs_visitor

public:

bfs_name_printer (VertexNameMap n_map)
m_name_map (n_map) { }

template<typename Vertex, typename Graph>

void discover_vertex (Vertex u, const Graph &) const
{

std::cout << m_name_map[u] << " ";
}
private:

VertexNameMap m_name_map;

}i
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H 15€a tng ‘eniokeyng’ - Mapdadelyua

Anuioupyeital éva onyuiotuno Tou bfs_name_printer kal divetal cav opioua
omn breadth_first_search():

std: :map<Vertex, std::string> names;
// Assume "names" is filled with values
names [ul]="IQPatras2015"; names[u2]="ALGO2015";

// Make a property map out of the std::map
typedef associative_property_map<

std::map<Vertex, std::string> > VertexNameMap;
VertexNameMap name_map (names) ;

bfs_name_printer<VertexNameMap> vis (name_map) ;

// Using named parameters version of bfs
breadth_first_search(g, s, visitor(vis));
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KAGoelg ypapnudtwy

H BGL napéxel Tpeig Tunouc ypapnudtwy: adjacency._list, adjacency_matrix,
kal compressed_sparse_row_graph.

Ol 1peIg TUnol povieAonoloUv SIapopeTIKA concepts ondte MPOCPEPOUV
dlapopeTiKr) MPSoBAcn OTOUG KOPBOUG KAl TIG AKUEG TOU YPAPNHATOG,.

M.x. To adjacency._list dev povrehonoiei 1o BidirectionalGraph (mpdoBacn ce
€IcEPXOPEVEG AKUEG) ondTe dev Napéxel Tov iterator in_edges () evw TO
compressed_sparse_row_graph dev poviehonolei to MutableGraph, npocpépel
dnAadn éva orankd ypApnua.
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KAdoeig ypapnudtwy - adjacency._list

H kAdon adjacency_list eival template ue napapérpoug:
- VertexList kal Edgelist nou opifouv 1ig KAAoEIG nou Ba xpnaiuonoinBouyv yia
TNV ANOBNKeEUOoN TwV KOUBWY KAl TV AKUWV.
- Directed yia Tov TUMNO TOU YOAPHAUATOG

- VertexProperties, EdgeProperties, GraphProperties nou opi{ouv Tig KAGoEIg
rnou Ba xpNnoiJonoinBoUyV yia TNV AvTIoToIXIoN TIUWV e Toug KOUBOUG, TIG
AKUEG Kal TO D10 To ypdgnua.

H eridoyr| Twv napauérpwyv VertexList kal Edgelist kaBopilel Tnv XpovIkn
MOAUNAOKOTNTA TWV AEITOUPYIWV TOU YPAPNHATOG KAl Npénel va cuupadilel ue
TIC ANAITOEIC TOU MPOBAAUATOG.
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Mapddelypa xprong ypaeruarog

#include <boost/graph/adjacency_list.hpp>

#include <boost/graph/dijkstra_shortest_paths.hpp>
#include <iostream>

#include <string>

using namespace boost;

using namespace std;

int main(int argc, char *argv[]) {
typedef adjacency_list<vecS, vecS, undirectedS
string, int> Graph;
typedef graph_traits<Graph>::vertex_descriptor Vertex;
typedef graph_traits<Graph>::edge_descriptor Edge;

Graph G;

Vertex vl = add_vertex (G);

Vertex v2 = add_vertex(G);

Edge el = add_edge(vl, v2, G).first;
G[vl] = "Athens";

G[v2] = "Patra";

Glel] = 215;
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Mapdadelypa xpNong yoapnuarog (CUVEXeIQ)

// vector for storing distance property
vector<edge_bundle_type<Graph>::type >
dist (num_vertices (G));

// invoke "named parameters" variant of Dijkstra
dijkstra_shortest_paths (G, vl,
welght_map (get (edge_bundle, G))

.distance_map (&dist[0]));
cout << "distances from start vertex:" << endl;
graph_traits<Graph>::vertex_iterator vi;
for(vi = vertices (G) .first;
vi != vertices (G) .second;
+4+vi)
cout << "distance (" << G[xvi] << ") ="

<< dist[*vi] << endl;
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Mpoocappoyeic ypapnuatwy

Mapéxovral didgopol Nnpocappoyeic (adaptors), n.x.:
- reverse_graph rnou aviictoéel Th opd TwV AKUWY
- filtered_graph nou napéxel uia nepiopicuévn Odn Tou Yoa@nuaTog
- Mpocapuoyéag yia xprion Tou TUnou ypadnuarog g LEDA

- MpocapuoyEag yia xpron Tou TUrnou
std::vector< std::1list<int> > wgypdpnua
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Mapdadelypa: TonoAoyikr didragn

H tonohoyikry didragn ynopei va uhonoinBei e xprion Tou
depth_first_search().

©a dnuIcUPYNOOUUE éva KATtAAANAO Visitor e uhoroinuévn  péEBodo
finish_vertex o onoiog Ba doBei cav dpicua oty
depth_first_search().

H uhonoinon Tou aAyopiBuou dev anarei oxeddv Kapuia yvwon yia TNV
€0WTEPIKN UAOMOINCN TOU YPAPNUATOC.

20/29



Mapdadelypa: TonoAoyikr didragn

// Outputs nodes 1in reverse topological order
template<typename OutputlIterator>
class topo_sort_visitor: public default_dfs_visitor
{
template <typename Vertex, typename Graph>
void finish_vertex (Vertex u, const Graph &)
{ *m_iter++ = u; }
template <typename Edge, typename Graph>
void back_edge (const Edge& u, Graph&)
{ // throw an exception — no topo sort possible }
// ... constructor and private iterator copy
bi

template <typename Graph, typename Outputlterator>
void topological_sort (Graph &g, OutputlIterator result)
{
topo_sort_visitor<OutputIterator> vis(result);
depth_first_search(g, visitor(vis));
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AAyOpi8uol Tng BGL

Yndpxouv aiyopiBuol yia:
- AvalAtnon
- LUVEKTIKEG CGUVICTWOEG
- EAdxiora yevvnrikd dévdpa
- Yuvtouotepec dIadPOoUEG
- Poéc

Enineda ypagrjuara
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YUykpion pe LEDA

MAeovekmuara ng BGL:

FevikdTNTa Kal eueligia kaBwg BacileTal OTO ICXUPOTEPO OVTIENO TOU
YEVIKEUEVOU NPOYPAUNATIGHOU.

M\RENG Tekunpiwon.

AnodotikdtnTa (dev xpNnoIuonoloUvTal M.X. EIKOVIKEG UEBodOI).

Melovekmuara:

MikpdTepo NANBOC aAYoPIBUWV.

Apxikr} SUCKOANIa OTNV ekuABnon ASyw Tou JIaPpopETIKOU UOVTEAOU
rMEoypPAuuanouou.

Auckolia oTnV eUpeon OPAAIATWY AOYW XPNONG MPOXWENHEVWY TEXVIKWV
NG C++.

Oplicpévol alydpiBuol dev €xouv TNV NoidTNTa UAOMOINoNG Mou €XEl N
LEDA.
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MepioodTepe NANPOPOPIEG

O 1oTOXWPOG Tou Boost Project: http://www.boost.org J
Boost graph library book:
http://www.informit.com/store/product.aspx?isbn=0201729148 J
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv épyo anotehei Tnv ékdoon 1.0.
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Ynueiwua lotopikoU Ekddoewv ‘Epyou

Copyright Maveniomuio Matpwy, Xprotog ZapoNidykng, 2014. «Texvoloyieg
YAonoinong AlyopiBuwv». ‘Ekdoon: 1.0. Mdrpa 2014, AiaBéciyo and m
SikTuakn dieuBuvon:

https://eclass.upatras.gr/courses/CEID 1084

27/29



Ynueiwua lotopikoU Ekddoewv ‘Epyou

To napdv UNKS diariBetal pe Toug Opoug NG adelag xprong Creative Commons
Avapopd, Mn Eunopiki Xprion, ‘Oxi Mapdywya ‘Epya 4.0 [1] A petayevéorepn, Aiebvrig
‘Ekdoon. EEaipouvral Ta autoteAr| €pya TRITWV M.X. pwTtoypadies, diaypAuuara K.A.M., Ta

S0¢e0

[1 ] http://creativecommons.org/licenses/by-nc-nd/4.0

onoia eunepiéxovral oe auto.

Qc Mn Eunopixij opiletal n xpAon:
@ nou dev nepAauBAvel AUECO 1) EUPECO OIKOVOUIKO OPENOG amnd TNV XENon Tou €pyou, Yia
10 dlavopéa Tou €pyou Kal adelodoxo

@ nou dev NepAaPBAvVEl OIKOVOUIKT) CUVAAAAYR wg MpoUndBeon yia Tn Xxprion r npdopacn
oT0 €pyo

@ nou dev npoacropilel oto diavouéa Tou €Pyou Kal adelodOX0 EUUETO OIKOVOUIKO OPENOG
(n.x. dlapnuiocelg) and v NPoBoAr) Tou €pyou oe JIadIKTUAKS TOro

O dikaloUxog unopei va napéxel otov adelodoxo Eexwplot adela va XpnoIJonolei To €pyo yia
€UnopIKN xpron, epdoov autd Tou Nt Bei.
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Alapnon INUEIWUATWV

Onoiadnnore avanapaywyn f dlackeur| Tou UNKOU Ba npénel va
ouunepAapBavel :

@ 10 Inueiwua Avapopds

@ 10 Inueiwua Adeioddtnong

@ TN dNAwoN Alapenong INUEIWPATwY

@ T10 Inueiwua Xpnong ‘Epywv Tpitwv (e@pdoov undpxer) uali ye Toug
OUVOBEUSEVOUG UNEPCUVOECIOUG
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