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= GraphBase

Attributes
pratected boolean directed = true
pratected String name = null

Operations
public GraphBase( )
public GraphBase( String name )

public Arc addArc( String fromMName, String toMame, String name )
public Arc addArc( Vertex from, Vertex to, String name )

public Vertex addVertex( String name )
public void addVertex(Verexv)

public Arc getArc( String name, int i)
public Arc getArc( Vertex from, Vertex to)
public Arc getArc(int i)

public Arc[0..*] getArcs( )

public Arc[0..*] getArcs( Vertex v)

public int getDegree( String name )

public int getDegree( Vertex v)

public Vertex getHead( Arc a)

public Vertex getTail{ Arc a)

public Vertex getTerminal( Arc a, Vertex v)
public String getMame( )

public int getNumArcs( )

public int getSize( )

public Vertex getVertex( String name )
public Vertex[0..*] getVertexes( )

public boolean isDirected( )

public void setDirected( boolean b )

public void setMame( String name )

public String toString( )
a%&ﬂ.."

=l Arc

Attributes
private String name
private double weight
private boolean nameWithWeight = false
private double flow
private boolean nameWithFlow = false

Operations
public Arc( String name )
public Arc{ Arc a)
public String toString( )
public double getWeight( )
public void setWeight( double weight )
public double getFlow( )
public void setFlow( double flow )
public boolean isNameWithWeight( )

public boolean isNameWithFlow( )

public String getMame( )
public void setMame( String name )

public void setMameWithWeight( boolean nameWWithWeight )

public void setMameWithFlow( boolean nameWithFlow )

vertexe
o*

= Graph [ElNetwork
Aftributes Attributes
. ; ; wp * =
protected int adjacent[0..*,0..*] = null Operations

pratected boolean connectedness[0..*0..*] = null

Operations
public Graph( String name )
public boolean removeArc( Arc a )
public boolean removeArc( Vertex from, Vertex to )
public boolean contains( Vertex v)
public boolean contains( Arc a)
public int[0..*,0..] getAdjacent( )
private void checkConnectedness( )
public boolean isConnected( int i, int j )
public boolean isConnected( Vertex s, Vertex d )
public void setArcs( Arc arcs[0..7])
public boolean]0..*0..*] getConnectedness{ )
public void setConnectedness( boolean connectedness[0.*0..*] )
public Graph readXMLFlle( String filename )
public Graph readXMLFile( File file )
public void saveXMLFile( String filename )
public void saveXMLFile( File file )
public Graph{ Graph graph )
public Graph{ Graph graph, boolean copyArcs )
public void copyA2V( Graph onginal )
public void copyV2A( Graph original )

private HashMap<Vertex, Vertex> createVertexMap( Vertex vList[0..*] )

private HashMap<Are, Arc> createArcMap( Arc alist[0..*] )
public HashMap<Arc, Arc> getAmap( )
public HashMap<Vertex, Vertex> getMap( )

public Network( String name )

public Metwork( Network network, boolean copyArcs )
public Network( Graph graph )
public Network( Graph graph, boolean copyAres )

(

public Network( Network network )
(
(

public Arc addArc( String fromName, String toName, String name, double w)
public Arc addArc( Vertex from, Vertex to, String name, double w)

public void setMameWithWeight( boolean nameWithWeight )
public void setMameWithFlow( boolean nameWithFlow )

[E|NetworkTree

Attributes

Elvertex

Attributes
private String name

private Double point = null

Qperations
public Vertex( String name )
public Vertex( Vertex v)
public String toString( )
public Double getPoint( )
public void setPoint{ Double p )
public void setPoint{ double x, double y )
public String getMame( )
public void setMame( String name )

rog

Operations
public MetworkTree( String name )
public NetworkTree( NetworkTree tree )

public MetworkTree( MNetworkTree tree, boolean copyAres )

public MetworkTree( Network network )

public NetworkTree( Metwork netwaork, boolzan copyAres )

public void setRoot( String name )
public void setRoot(Vertex v)

ETree
Attributes
Operations
public Tree( String name )
public Tree( Tree tree ) Ejutils
public Tree( Tree tree, boolean copyArcs ) Attributes
public Tree( Graph graph ) Operations
public Tree( Graph graph, boolean copyfres ) public Vertex[0..*] createVMertexlist{ )
public void setRoot( String name ) public Arc|0.*] createArclist{ )
public void setRoot( Vertex v) public Arcl0.*0.."] createArclistlist( )
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[¥% 757 DT ~)L*]
protected String name = null;
[** T D—F */
protected List<Vertex> vertexes = null;
[ gm@_%ﬁ */
protected List<Arc> arcs = null;
[** H0 777 THHH */
protected boolean directed = true;
1<% NSE DR R A~D G */ +
protected HashMap<Arc, Vertex> a2vHead = null; a
[*% GADBZE DR FHA~D GG *] B
protected HashMap<Arc, Vertex> a2vTail = null; a
T N Py AV E AN .
protected HashMap<Vertex, List<Arc>> v2a = null; 5
[** BRBEAT A */
protected int adjacent[][] = null;
[*¥* Z OOTE RO ERNH DN OF HE */
protected boolean connectedness[][] = null;
private HashMap<Vertex, Vertex> map = null;
private HashMap<Arc, Arc> amap = null;
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public Graph(String name) L ANT TS
public Graph(final Graph graph) =t —=a X 774
public Vertex addVertex(String name) TH GBI

public void addVertex(Vertex v) TH RGEN

public Arc addArc(String fromName, String toName, String name)
GISEYI

public Arc addArc(Vertex from, Vertex to, String name)
GISENN

public void setDirected(boolean b) A A« e [0) 2 5%

public List<Vertex> getVertexes() T8 1 —& % s

public List<Arc> getArcs() I\ & A B4

public List<Arc> getArcs(Vertex v) BELLHERZHAETD
IoO—E

public Vertex getHead(Arc a) fa & L7245

public Vertex getTail(Arc a) FBEELTZIND R
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[** TH D7)l */

private String name;

[** TE R DONLEFERE *]

private Point2D.Double point = null;
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public Vertex(String name) I ARNT IS
public Point2D.Double getPoint() T8 &l FEEZ Hifs:
public void setPoint(Point2D.Double p) TE D JERE AT TE
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[¥* JRDT )L */
private String name;
[** GO E I */

private double weight;

private boolean nameWithWeight = false;
[** I\ il ol */

private double flow;

private boolean nameWithFlow = false;
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public class GraphO extends Graph {

public GraphO(String name) {

super(name);

it n = 6;

HTE DR

graphLib.Vertex vList[] = new graphLib.Vertex[n];

for int1=0;1<n;1++) {
vList[1] = new graphLib.Vertex(String.valueOf(1));
addVertex(vList[i]);

h

[ITH DR TR AR 2 5% TE

double d = 100.;

vList[0].setPoint(d, d);

mt k = 0;
addArc(vList[0], vList[1], String.valueOf(k)); k++;
addArc(vList[0], vList[1], String.valueOf(k)); k++;



T T ITRINDAAL LT aT T
/**

* RRDOBAE
* @param evt FKRBHAEDR L ARk
*/
private void drawActionPerformed(java.awt.event.ActionEvent evt) {
graphExample0 = new graphSamples.GraphO(title);
[*% 757 DER */
panel.setGraph(graphExample0);
[¥% 57 % 2N RIVIZERTE */
panel.mkImage();
[** AR A A= AR *)
setTitle(graphExample0.toString());
[*% ZANVERTE */
repaint();
[** R */
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GraphO. java
package example0;
import graphLib. *;

/%

*

* @author tadaki

*/

public class GraphO extends Graph {

public GraphO(String name) {
super (name) ;
int n = 6;
//TERDHERL
graphLib. Vertex vList[] = new graphLib. Vertex[n];
for (int i =0; i <n; i+t {

vList[i] = new graphLib. Vertex (String. valueOf(i));

addVertex (vList[i]);
}
//TERDRTEIZEHRTE
double d = 100. ;
vList[0]. setPoint(d, d);
vList[1]. setPoint(d, 3 * d);
vList[2].setPoint(2 x d, 2 * d);
vList[3]. setPoint(3 * d, d);
vList[4].setPoint(3 *x d, 3 * d);
vList[5]. setPoint(4 *x d, 2 * d);
//ADEEH
int k =0;
addArc (vList[0], vList[1], String.valueOf(k));
addArc (vList[0], vList[1], String.valueOf(k));
addArc (vList[0], vList[2], String.valueOf(k));
addArc (vList[0], vList[3], String.valueOf(k));
addArc (vList[1], vList[2], String.valueOf(k));
addArc (vList[1], vList[4], String.valueOf(k));
addArc (vList[2], vList[3], String.valueOf(k));
addArc (vList[3], vList[4], String.valueOf(k));
addArc (vList[4], vList[2], String.valueOf(k));
addArc (vList[4], vList[5], String.valueOf(k));
addArc (vList[5], vList[3], String.valueOf(k));
addArc (vList[5], vList[5], String.valueOf(k));

/1 R=2

k++;
k++;
k++;
k++;
k++;
k++;
k++;
k++;
k++;
k++;
k++;



Main. java
package exampleO;

/%%

* {5l g8

* @author tadaki
*/

public class Main extends javax.swing. JFrame {

private graphLib. Graph graphExample0 = nul |;
private String title = “"Example0”;

/*x Creates new form Main */

public Main(String title) {
initComponents () ;
this.title = title;

}

/*x This method is called from within the constructor to

* initialize the form.

* WARNING: Do NOT modify this code. The content of this method is

* always regenerated by the Form Editor.

*/

// <editor-fold defaultstate="col lapsed” desc="Generated
Code”>//GEN-BEGIN: initComponents

private void initComponents() {

buttons = new javax. swing. JPanel () ;
close = new javax.swing. JButton();
draw = new javax.swing. JButton();

panel = new graphDraw. graphPanel () ;

setDefaultCloseOperation (javax. swing. WindowConstants. EXIT_ON_CLOSE) ;
buttons. setBackground (new java. awt. Color (204, 204, 255));

close. setBackground (new java. awt. Color (0, 153, 204));
close. setText ("CLOSE™) ;
close. addActionListener (new java. awt. event. ActionListener ) {
public void actionPerformed (java. awt. event. ActionEvent evt) {
closeActionPerformed (evt) ;
}

D
buttons. add (close) ;

1/3 R—=2



Main. java

draw. setBackground (new java. awt.Color (0, 153, 204));
draw. setText ("DRAW) ;
draw. addActionListener (new java. awt.event. ActionListener ) {
public void actionPerformed (java. awt. event. ActionEvent evt) {
drawActionPerformed (evt) ;
}

D
buttons. add (draw) ;

getContentPane (). add (buttons, java.awt.BorderLayout. NORTH) ;

panel. setPreferredSize (new java. awt.Dimension (500, 400)) ;
getContentPane (). add (panel, java.awt.BorderLayout. CENTER) ;

pack () ;
}// </editor-fold>//GEN-END: initComponents

/%
*x FTRDEALR
* @param evt RRBIBDRZ AR b
*/
private void drawActionPerformed (java. awt. event. ActionEvent evt)
{//GEN-FIRST:event_drawActionPerformed
graphExample0 = new GraphO(title);
/¥ TS ITDEE */
panel. setGraph (graphExample0) ;
/¥k 55 TEINKIVIZERTE */
panel. mkImage () ;
/xk VERA A —DHERL */
setTitle (graphExample0. toString()) ;
ok B A RILERTE */
repaint () ;
/xx SIKEIEE */
}//GEN-LAST : event_drawActionPerformed

/%%

x $87

*x @param evt TORIZ ARk

*/

private void closeActionPerformed (java. awt. event. ActionEvent evt)
{//GEN-FIRST:event_closeActionPerformed

dispose () ;
}//GEN-LAST :event_closeActionPerformed

2/3 R—=Y



Main. java

/%
*x BAtg
* @param args the command |ine arguments
*/
public static void main(String args[]) {
java. awt. EventQueue. invokeLater (new Runnable () {

@Override
public void run() {

new Main(“Example 07).setVisible(true);
}

DK
}

// Variables declaration — do not modify//GEN-BEGIN:variables
private javax.swing. JPanel buttons;

private javax.swing. JButton close;

private javax.swing. JButton draw;

private graphDraw. graphPanel panel;

// End of variables declaration//GEN-END:variables

3/3 R—=T
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