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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.

S0eo
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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.

=ELIlA

g-

EKFIAIAEYZH KAI AIA élOV MAéHZH

o

EIAT AITIEMOY & ABAHTIEMOY

Evpwmaiiki) Evwon EIAIKH YNHPEZIIA AIAXEIPIZHE
Evpunaixé Koo Tapo . "

e ‘Evwong
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@ O 1Unog dedouévwv GraphWin tng LEDA
@ papikd nNepIBANoV
@ XapaktnploTikG oxediaong

@ YLUuvapTNOEIG XEIPIOUOU YEYOVOTWV
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O 1Unog dedopevwyv GraphWin 1ng LEDA

‘Eva avrikeipevo 1unou GraphWin eival 1pia npdyuara padi: éva napdBupo, éva
yedpnua kai évag oxedlaoudg (aneikovion) evos Yoapnuarog.

To ypd@pnua Kai N oxedIaoTIKA Tou aneikévion unopouy va PJetapAnBouy eite
MECW XPNONG TOU MOVTIKIOU, EiTE TOEXOVTAG Evav AAYOPIBUO GTO Ypdpnua.

O 1Unog GraphWin uniopei va xpnoigonoinBei yia:

@ Anuioupyia Kal aneikovion Ypapnuatwyv

@ Onmkomnoinon YpapnUATWVY Kal TWV ArnoTEAECHATWY AAYOPIBUwY
YPapnuAaTwv

@ Juyypa®nr SIAAOYIKWV MPOoYPAUMATWY napousiaons (demos) akyopiBuwyv
YPAPNUATWY

@ Onmkonoinon Aerroupyiag (animation) aAyopiBuwY YeapnUATWY.
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Apxiovtag pe 1o GraphWin

#include <LEDA/graphics/graphwin.h>
using namespace leda;

int main()
{

// creates a graph window with a new empty graph
GraphWin gw;

// displays the graph window at default position
gw. display ():

// enters the edit mode for changing

// the graph interactively
gw. edit ();
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Apxiovtag pe 1o GraphWin - 2

Bl Graphwin 1.7 -0 X
e Eeft @oph (oot Cindes Gpiens B done |

powered by LEDA
nodes: 0__edges: 0__undo: 0/0 191.05_319.95

Ekéva 1
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Apxiovtag pe 1o GraphWin - 3

Bl Graphwin 1.7 -0 X
e Eeft @oph (oot Cindes Gpiens B : done |

powered by LEDA
nodes: 6 __edaes: §__undo: 17/0 187.37_318.07

Eikdéva 2
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AnoBnkKeuon ypapnuaTog oe apxeio

#include <LEDA/graphics/graphwin.h>
using namespace leda;

int main ()

{
GRAPH<int ,int> G;
GraphWin gw(G);

gw. display ();
ow. edit ();

// Save the graph in the file
// "graph.gw" using the File menu
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yopnruara Kopugpwv

el GraphWin Node Setup - 0O X
MNode: 1

shape o= ln} jun]jss] e F+3|
coler | |mf=fs|m] [ufc| |ujujafa] [-[=f"

weoord 2

yeoord 216 |
width 28

height 28

Border

witth [ | | | ] |
color | alslal_{nfs]-{als]an]f s]_|

Label

type _user |_data [irdex

user N

dataint [0

color M A I
postion 5 | &} D'lxD ':"lxD | gl DJ
as default  _|

undo | reset | dene

Eikéva 3
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Katnyopnuara M\eupwv

= WER
Edge: 1-—>2
shape | poly | circle |bezier| spline|

style I_;|_|_|
direction  —[[= —| =] 2| | —|

width =

color T O Y |
Label

type user | data ||W

user L

data (int) o0

color | T
position ﬂﬂl?

as default _|

undo| reset| done |

Ekéva 4
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AvAyvwon ypapnuarog and apxeio

#include <LEDA/graphics/graphwin.h>
using namespace leda;

int main ()

{
GRAPH<int ,int> G;
G.read ("graph.gw"):
GraphWin gw(G);

~
~

the data labels of nodes and edges are displayed
.set_node_label_type (data_label);
.set_edge_label_type (data_label);

.display ()
.edit ()

22 2¢
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Baoikég Aermoupyieg Tou GraphWin

@ GraphWin gw;
dnuioupyei éva ypaponapdBupo gw To onoio xpnaiponolei éva dikd Tou
ypdpnua G kal napdBupo W.
@ GraphWin gw(graph& G);
dnuioupyei éva Napdbupo YPAPNATOG gw KAl TO CUCXETICEl e TO
ypdpnua G.
@ ‘AN\ol Tpdnol dnuioupyiag ypagonapabUpwy :
GraphWin gw(window& W) ;
GraphWin gw(graph& G, window& W) ;

@ AvAKTNON YPaPUATog Kal napaBupou and ypagonapdBupo:

window& W = gw. get_window ()
graph& G = gw.get_graph ();
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Baoikég Aermoupyieg Tou GraphWin

@ ‘Avolyua Kal eyeavion ypagponapdBupou:

gw. display ();
gw.display(x.y): // left upper corner is displayed
// at pixel coordinates (x,y)

@ AIaNOYIKI) eMnKoIVwVia ypaponapdBupou:
gw.edit O;
H diahoyikn enikoivwvia Tepuariletal étav namBei 1o NANKTpo done 1
eninexBei To exit and 1o pevou apxeiwv (file menu).
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Mapddelyua: edit-and-run

#include <LEDA/graphics/graphwin.h>
#include <LEDA/graph/graph_alg.h>
using namespace leda;

int main ()
{
GraphWin gw('Leda Graph Editor");
gw. display (window :: center ,window :: center);

while ( gw.edit() )
{

graph& G = gw.get_graph ():

if ( PLANAR(G) )

gw.wait (" This graph is planar."):
else

gw.wait (" This graph is not planar.");
}
return 0;
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Evnuépwon/petaBoAr ypagnuartog oto GraphWin - 1

node gw.new_node(const point& p);
// creates a new node v with default
// attributes. The position of v is set to p.

void gw.del_node(node v);
// removes v from the graph

edge gw.new_edge(node v, node w);
// creates a new edge (v.,w)
// with default attributes

void gw.del_edge(edge ¢e);
// removes edge e from the graph

void gw.clear_graph ();
// makes the graph empty
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Evnuépwon/peTaBoln ypapnuarog oto GraphWin - 2

Maipvoupe pia avapopd o1o Yed@nua Mou OXeTICeTal ue To YpagonapdBupo
Kal epapudloupe o1o YPAPNUA TIG YWWOTEG AEIToUpYieg evnUéEPwonG.

graph& G = gw.get_graph ();

// some update operations on G
G.new_node () ;
G.del_edge(e);

gw.update_graph (); // Important !!

H teAeutaia evioAr) nAnpo@opei To ypa@onapdBupo o1 €xouv yivel aA\ayEG
OTO YPAPNUA LE TO OMoio CUCXETICETAl = eVNUEPWON ECWTEPIKWY JOUWYV
dedouévwy ypagponapdBupou.
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Aerroupyieg Karnyopnudtwyv Kopupwv/IMeupwv - 1

object := kopu@n 1 MAeupd
attrib := karmnydépnua
attrib_type := 1Unog kamyopnuarog

attrib_type gw.get_attrib(object x);
// returns the current value of attribute
// <attrib > of object x

attrib_type gw.set_attrib(object x, attrib_type a):
// sets the attribute attrib of object x to a

// and returns the previous value of the attribute

void gw.set_attrib(list <object>& L, attrib_type a);
// sets attribute attrib for all objects in L to a
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Aerroupyieg Karnyopnudrtwyv Kopupwv/IMeupwv - 2

void gw.reset_attributes ();
// resets the attributes of all objects
// to their default values

void gw.save_node_attributes ();
void gw.save_edge_attributes ();
// save current node and edge attributes

void gw.restore_node_attiributes ();

void gw.restore_edge_attributes ():
// restores node and edge attfributes
// to their saved values
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Mapdadelyua

graph& G = gw.get_graph();
gw.save_node_attributes();
gw.save_edge_attributes();

node v;
forall_nodes (v, G)
{
if (gw.get_shape(v) == ellipse_node) {
gw.set_shape (v, rectangle_node);
gw.set_color (v, yellow);

}
edge e;
forall_edges (e, G)
{
if (gw.get_color(e) == blue) {
gw.set_style (e, dashed);
gw.set_color (e, black);

gw.redraw () ;
leda_wait (5);

gw.restore_node_attributes () ;
gw.restore_edge_attributes () ;
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Yuvaptoelg Xeipiopou (handlers)

XpnoiuonoioUvral yia va CUCXETIOOUV HIa ornoladnnoTte AeItoupyia Je TG
EVIOAEG evnuépwong Tou GraphWin.,

@ Pre-handler: kaAeital npiv and v evnuépwon.

@ Post-handler: kaAeital yetd and v evnuépwon.
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Mia uéBodog yia on-line demos - 1

// algorithm to be illustrated
void display_scc (GraphWin& gw) {
graph& G = gw.get_graph ();
node_array<int > comp_num(G);
STRONG_COMPONENTS(G, comp_num)
node v
forall_nodes (v, G)
gw.set_color(v, color(comp_num(v))):
}
// define post—handlers for graph operations
void new_edge_handler(GraphWin& gw, edge)
{ display_scc(gw); 1}
void del_edge_handler (GraphWin& gw)
{ display_scc(gw); }
void new_node_handler(GraphWin& gw, node)
{ display_scc(gw); }
void del_node_handler(GraphWin& gw)
{ display_scc(gw); 1}
void init_graph_handler (GraphWin& gw)
{ display_scc(gw); }
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Mia uéBodog yia on-line demos - 2

#include <LEDA/graph/graph_alg.h>
#include <LEDA/graphics/graphwin.h>
using namespace leda;

int main()
{
GraphWin gw;

~
~

tell GraphWin which handlers to use

gw. set_init_graph_handler(init_graph_handler);
gw.set_new_edge_handler(new_edge_handler):
gw.set_del_edge_handler(del_edge_handler):
gw.set_new_node_handler(new_node_handler);
gw.set_del_node_handler(del_node_handler):

gw. display ()

gw. edit ():

return O;
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Enékraon kal Toononoinon Menus - 1

#include <LEDA/graphics/graphwin.h>
#include <LEDA/graph/graph_alg.h>
#include <LEDA/graph/graph_misc.h>
using namespace leda;

void display_dfs (GraphWin& gw)
{
graph& G = gw.get_graph ();
node_array<int > dfsnum(G);
node_array<int > compnum(G) ;
list <edge> T = DFS_NUM(G, dfsnum, compnum);
node v edge e:

forall_nodes (v .G)

gw.set_user_label(v, string ("%d",dfsnum(v))):
forall(e,T)
{

gw.set_color(e, red);

gw.set_width(e, 2):

24/31



Enékraon kal Toononoinon Menus - 2

// another algorithm ...
void display_scc (GraphWin& gw)
{ ... 1

int main()
{
GraphWin gw;

.add_simple_call(display_dfs , "DFS"):
.add_simple_call(display_scc , "SCC");

.set_node_label_type (index_label);

.display ():
.edit ();

22 2 2%
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TéMog Evémrag

i nPo A
S EKTAIAEVEH KAl AIA BIOY MAGHEH EZMNA
@@@@ L =] [ - v
YNOYPIEIO NAIAEIAL & BPHIKEYMATAN, NOAITIEMOY & ABAHTIEMOY N
BY NC ND

EvpwnaikfEvwon  EIAIKH YNHPEZIA AIAXEIPIZHE

Evwong
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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 Maveniocmpio Matpwy, Xprotog ZapoNidykng, 2014. «Texvoloyieg
YAoroinong ANyopiBuwv». ‘Ekdoon: 1.0. Marpa 2014, AiaBéoiuo and n
dikTuakn dievBuvon:

https://eclass.upatras.gr/courses/CEID 1084
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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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Mnyég ekdvwy - Xprion Epywv Tpitwv

Eikdveg 1.2, 3 kal 4: AnuioupynBnkav JECW €PYAAEIOU OMTIKOMOINONG TOU

Graphwin g BiBNI0BNAKNG LEDA:
http://www.algorithmic-solutions.com
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http://www.algorithmic-solutions.com

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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