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=| AbstractSearch

Attributes
protected boolean reachDestination = false

| SearchBreadthFirst

Aftributes

Operations
public AbstractSearch( Graph graph )
public Tree search( Vertex r, Verex d )
public Arc[0..*] getArcList( )
protected Tree createTree( )
protected void attachArcs( Graph target )
public Tree search({ Vertex r)
protected void searchSub( Vertex r, Vertex d )
protected void searchSub( Vertex r)
public Graph getGraph{ )
public Arc[0..*] getPath( )

Operations

public SearchBreadthFirst{ Graph graph )

Operations Redefined From AbstractSearch
protected void searchSub( Vertex r, Vertex d )

protected void searchSub( Vertexr )

| SearchDepthFirst

Attributes
private Arc pathTmp[0..*] = null

Operations

public SearchDepthFirst{ Graph graph )

Dperations Redefined From AbstractSearch
prDtEEtEd Void SEEFCHSUD( Yertex v, Vertex d j

pratected void searchSub( Vertex v )
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ABSTRACTSEARCHYV 7 ADT 4— LR

[** PRER RIS L7 DHgraph */
protected Graph graph;
[*¥% BRERUTZTH DY AR */
protected List<Vertex> listOfVertex = null;
[** R AR E LTI E . O RIZRIZE LT ) */
protected boolean reachDestination = false;
[** BRI LTI */
protected List<Arc> arcList= null;
/** ﬁé?;'f—i * /
protected Vertex r = null;
/** %g 5% /

protected Vertex d = null;
[*¥ B RN DRE R~ DIE */
protected List<Arc> path=null,;



ABSTRACTSEARCHZ 7 AD FFLA/ R

public AbstractSearch(Graph graph) L ANT TS

public Tree search(Vertex r) R FT (W mfaE7eL)
public Tree search(Vertex r, Vertex d) PRERFEAT (R RTFEE)
protected Tree createTree() e v SNV, N =

protected void attachArcs(Graph target) f#HL7zil%targetiZiBN

LTI, FIREITZATHEESS
protected abstract void searchSub(Vertex r) PRI DFEIR
protected abstract void searchSub(Vertex r, Vertex d)
Protected abstract void createPath(List<Arc> aList) 16 D4 %
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protected void searchSub(Vertex v) {
List<Arc> aliist = graph.getArcs(v);
if (aLiist == null) {
return;
h
for (Arc a : aList) {//TH v 5 H TV AN
IIAND S DTE .
Vertex to = graph.getTerminal(a, v);
if ('listOfVertex.contains(to)) {//AND D TE fmlT E 7/ tree 2 HEL
JITE 21BN
listOfVertex.add(to);
[** PRERITAE FH U T2 I BR AT )
arcList.add(a);
searchSub(to);
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protected void searchSub(Vertex r) {
IIFFHAT AN DOVERK
ConcurrentLinkedQueue<Vertex> queue
= new ConcurrentLinkedQueue<>();

queue.add(r);
while (!queue.isEmpty()) {

Vertex v = queue.poll();

List<Arc> alist = graph.getArcs(v);

if (aList !=null) {

for (Arc a : alist) {
checkArc(v, null, a, queue);

h
h
h
h



protected void checkArc(
Vertex v, Vertex d, Arc a, ConcurrentLinkedQueue<Vertex> queue) {
Vertex to = graph.getTerminal(a, v);//v& kA
if (MlistOfVertex.contains(to) && !queue.contains(to)) {
addFoundVertex(to, v);
arcList.add(a);
if (d != null && to.equals(d)) {// B EEIZRIZEL 720>
reachDestination = true;
createPath(arcList);
return;

h
queue.add(to);

b
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AbstractSearch. java
package graphAnalysis;

import java.util.List;
import graphLib. *;
import java.util.HashMap;

/%

* AbstractSearch. java
* FEROWMERYI T A

* @author tadaki

*/

public abstract class AbstractSearch {

/xx EBRIR &4 BHgraph */

protected Graph graph;

/xk FERLFEZTERDU R b *x/

protected List<Vertex> l|istOfVertex = null;
/xx BOZEIEELI-EE. TORKIZERZELE=HED */
protected boolean reachDestination = false;
/xx RRITEA LI */

protected List<Arc> arcList = null;

/¥ IR */

protected Vertex source = null;

/xx $& R */

protected Vertex destination = null;

/xx BREMNHRENDE */

protected List<Arc> path = null;

/*x Creates a new instance of AbstractSearch */
public AbstractSearch (Graph graph) |

this. graph = graph;
}

/%%

*x PFEREIT

* @param source IEZEFEIRT SIS

* @param destination IEZRDE A (FBELELMEEEnul 1)
x Qreturn HERERDtree

* MAZFREEL, M ORAICRETETHWNMESIII I ZIRT

*/
public Tree search(Vertex r, Vertex d) {
if (r == null || 'graph. getVertexes().contains(r)) {
return null;

J

1/4 R—



AbstractSearch. java

J

this. source = r;

if (d !=null & graph. getVertexes().contains(d)) {
this. destination = d;

}

| istOfVertex = Utils. createVertexList();

| istOfVertex. add(r) ;

arcList = Utils.createArcList();

/xx {RFREALR */

if (this.destination != null) {
searchSub(r, d);

} else {
searchSub (r) ;

}

/xx IRRIERERICER +/

Tree tree = createTree();

[k BEMNEESIN, D ORAICEZELLZLVESIE,

* tree& LCTnul | ZFi1RT

*/

if (this.destination !'= null && !reachDestination) {
tree = null;

}

return tree;

public List<Arc> getArcList() {

J

/%

return arclList;

* PREREZARNICER
* Oreturn HFERFEROK

*/

protected Tree createTree() {

ZU—)

J

/%

Tree tree = new Tree(graph, false); //#ERZHFEEFEITARK(EEDH %

attachArcs (tree) ;

tree. setName ("Spanning Tree of ” + graph. getName()) ;
[/ RFRERDtreeMIEDEKRTE

tree. setRoot (tree. getMap (). get (source)) ;

return tree,

* pathlZEA SN TLSIMZEMNT %

~S
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AbstractSearch. java

*/
protected void attachArcs (Graph target) {
HashMap<Vertex, Vertex> vmap = target. getMap () ;
for (Arc a : arcList) {
Vertex head = graph. getHead (a) ;
Vertex tail = graph. getTail (a);
target. addArc (vmap. get (head), vmap. get (tail), a.toString());

J

/%%

* FEREIT BRFHEELAEGL)

* @param source IEZRFEHIRT SIS

x Qreturn HERERDtree

*/

public Tree search(Vertex r) |
return search(r, null);

}

/%

* IERDE

* @param source EFEZENDIRELE
x @param destination IEZH& DK
*/

protected abstract void searchSub (Vertex r, Vertex d);

/%

* IERDE

* @param source EFEZENDIRELE
*/

protected abstract void searchSub (Vertex r);

/%

* RN RENDEDERK

* @param alList

*/

protected abstract void createPath(List<{Arc> alList);

/%%

x 575G
* @return

*/

public Graph getGraph() {
return graph;

3/4 R—3



AbstractSearch. java

J

public List<Arc> getPath() {
return path;
}

public List<Vertex> getListOfVertex() {
return listOfVertex;
}

4/4 R—2



SearchDepthFirst. java
package graphAnalysis;

import java.util.List;
import graphLib. *;

/%%

* RIBEFER

* SearchDepthFirst. java

* @author tadaki

*/

public class SearchDepthFirst extends AbstractSearch {

/xx RRIEFDEDIM */
private List<Arc> pathTmp = null;

/%%
* Creates a new instance of SearchDepthFirst
* @param graph ER3TERDgraph

*/
public SearchDepthFirst (Graph graph) {
super (graph) ;
pathTmp = Utils. createArcList();
}
/%

* FERDER
* @param source IEZRDRELIE
x @param destination IEZ DK
*/
@0verride
protected void searchSub (Vertex v, Vertex d) |{
if (graph. getArcs(v) == null) {

return,
}
for (Arc a : graph. getAres(v)) {//TEmv MBS H TSN
/D EDIER
Vertex to = graph. getTerminal (a, v);
if (1listOfVertex. contains(to)) {//iMMDEDIERIEEtreelZHE
Ly
//TE R Z BN

| istOfVertex. add (to) ;

/xx ERA L= Z—BFMIZRE */
pathTmp. add (a) ;

if (to.equals(d)) {//BiZIZEZEL =M

1/3 R—=2



SearchDepthFirst. java

reachDestination = true;

/xx BIZEETOIMZERE */

for (Arc aa : pathTmp) |
arcList. add(aa) ;

}

createPath (arcList);
return,
}
searchSub (to, d);
pathTmp. remove (a) ;

J

/%

* FERDER

* @param source IEZXEDRELIE

*/

@0verride

protected void searchSub (Vertex v) {
List<Arc> alList = graph. getArcs(v);
if (aList == null) {

return,

}

for (Arc a : alList) {//TEmv MBHTLVSEN

/D EDIER
Vertex to = graph. getTerminal (a, v);
if (1listOfVertex. contains(to)) {//AMMDEDIERIEEtreelZHE
Ly
//TE R % BN

| istOfVertex. add (to) ;

/xx ERIZEA L= ZERE */
arcList. add(a) ;
searchSub (to) ;

J

@0verride

protected void createPath(List<Arc> alList) {
if (destination==null) return;
path = Utils.createArcList();
for (Arc a:alist)path. add (a) ;

}

2/3 R—=Y



SearchDepthFirst. java

J
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SearchBreadthFirst. java
package graphAnalysis;

import java.util.concurrent. ConcurrentlLinkedQueue;
import graphLib. *;
import java.util.List;

/%

*x IREEIRER

* SearchBreadthFirst. java

* @author tadaki

*/
public class SearchBreadthFirst extends AbstractSearch {

/%

* Creates a new instance of SearchDepthFirst
* @param graph EREXIZRDgraph
*/
public SearchBreadthFirst (Graph graph) {
super (graph) ;
]

/%
* FERDER
* @param source IEZXEDRELIE
x @param destination IEZ DK
*/
@0verride
protected void searchSub (Vertex r, Vertex d) {
//FB T DVERK
ConcurrentLinkedQueue<Vertex> queue = new
ConcurrentLinkedQueue<> () ;
queue. add (r) ;
while (Yqueue. isEmpty()) {
Vertex v = queue.poll();
List<Arc> alList = graph. getArcs(v);
if (aList !=null) {
for (Arc a : alList) {
checkArc (v, d, a, queue);
}



SearchBreadthFirst. java

* FERDER
* @param source IEZXEDRELIE
*/
@0verride
protected void searchSub (Vertex r) {
//FB T DVERK
ConcurrentLinkedQueue<Vertex> queue = new
ConcurrentLinkedQueue<> () ;
queue. add (r) ;
while (!queue. isEmpty () {
Vertex v = queue.poll();
List<Arc> alList = graph. getArcs(v);
if (aList != null) {
for (Arc a : alList) {
checkArc (v, null, a, queue);
}

J

protected void checkArc(
Vertex v, Vertex d, Arc a, ConcurrentLinkedQueue<Vertex>
queue) {
Vertex to = graph. getTerminal (a, v);//vé& x4l
if (IlistOfVertex. contains(to) && !queue.contains(to)) {
addFoundVertex (to, Vv);
arcList. add(a) ;
if (d 1= null & to.equals(d)) {//BiEIZE|ZELT=H
reachDestination = true;
createPath (arcList);
return,
}
queue. add (to) ;

J

protected void addFoundVertex (Vertex to, Vertex from) {
| istOfVertex. add (to) ;
}

@0verride
protected void createPath(List<Arc> alList) {
if (destination == null) {
return,

2/3 R—=Y



SearchBreadthFirst. java

}

path = Utils. createArcList();

Vertex v = destination;

if (graph. isDirected()) {

while ('v.equals(source)) {
for (Arc a : alList) {
if (graph.getTail (a).equals(v)) {

v = graph. getHead (a) ;
path. add (a) ;
break;

J
J

} else {
while ('v.equals(source)) {
for (Arc a : alList) {
if (graph. getTail (a).equals(v)
|| graph. getHead(a).equals(v)) {

Vertex w = graph. getTerminal (a, v);
V=W,

path. add (a) ;

break;

3/3 R—=T
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