L3: Searching programs in Java

!'_ (Al programming - 1)

City connection problem.
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The algorithm follows:

1. Create a queue and add the first node to it.

2. Loop:
- If the queue is empty, quit.
- Remove the first node from the queue.
- If the node contains the goal state, then exit with the node as the solution.
- For each child of the current node: add the new state to the back of the queue.
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The algorithm follows:

1. Create a queue and add the first node to it.
2. Loop:
- If the queue is empty, quit.
- Remove the first node from the queue.
- If the node contains the goal state, then exit with the node as the solution.

- For each child of the current node: add the new state to the front of the queue.
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public void breadthFirst() { if (m == goal) {
ArrayList<Node> open = new ArrayList<Node>(); open.add(0, m);
open.add(start);
ArrayList<Node> closed = new ArrayList<Node>();
boolean success = false;

} else {

open.add(m);
while (true) {

if (open.size() == 0) {// no more node to be checked
success = false;

} else{
Node node = open.get(0);
open.remove(0); if (success) {
if (node == goal) {

success = true; String result = printSolution(goal, "™);

} else {
ArrayList<Node> children = node.getChildren();
closed.add(node);
for (inti=0; i < children.size(); i++) {
Node m = children.get(i);
if (lopen.contains(m) && !closed.contains(m)) {
num-++;
m.setPointer(node);
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/] TOERESEIZHTE 1 DT
node = new Node[10];
node[0] = new Node (“L.A. Airport”, x / 2, 10);
node[1] = new Node ("UCLA”, x / 4, y / 5);
node[2] = new Node ("Hoolywood”, x / 2, y / 5);
node[3] = new Node (“Anaheim”, 3 * x / 4, y * 2 / 5);
node[4] = new Node (“GrandCanyon”, x - 100, y * 3 / 5);
node[5] = new Node (“SanDiego”, 20, y * 2 / 5);
node[6] = new Node (“Downtown”, x / 4, y x 2 / 5);
node[7] = new Node (“Pasadena”, x / 2, y x 3 / 5);
node[8] = new Node (“DisneyLand”, x * 3 / 4, y *x 3 / 5);
node[9] = new Node(“Las Vegas”, 3 * x / 4, y x4 /5);
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node[0].addChild(node[1]); //3%¢1
node[0].addChild(node[2]); //3%¢2
node[1].addChild(nodel[2]); //
node[1].addChild(nodel[6]); //
node[2].addChild(nodel[3]); //
node[2].addChild(nodel6]); //
node[2].addChild(node[7]); //
node[3].addChild(nodel[4]); //
node[3].addChild(node[7]);
node[3].addChild(node][8]);
node[4].addChild(node][8]); S S
node[4].addChild(node[9)):; F/—F F/—F
node[5].addChild(node[1]);

node[6].addChild(node[5]);

node[6].addChild(node[7]);

node[7].addChild(node[8]);

node[7].addChild(node[9]);

node[8].addChild(node[9]);

%2 addchild
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node[0].addChild(node[1]); //
node[0].addChild(nodel[2]); //
node[1].addChild(node[2]); //3%¢3
node[1].addChild(node[6]); //>%4
node[2].addChild(nodel[3]); //
node[2].addChild(nodel[6]); //
node[2].addChild(nodel[7]); //
node[3].addChild(nodel[4]); //
node[3].addChild(node[7]);
node[3].addChild(node[8]);
node[4].addChild(node[8]);
node[4].addChild(node[9]);
node[5].addChild(node[1]);
node[6].addChild(node[5]);
node[6].addChild(node[7]);
node[7].addChild(node[8]);
node[7].addChild(node[9]);
node[8].addChild(node[9]);

3 addchild
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public class Node extends Button

String name; // 10D 44 |

private int x, y; // FEAZ

private int w = 80, h = 20;// IR&EE S

ArrayList<Node> children;// [#&&Bmh

Node pointer; // #Z &

HashMap<Node, Line> hm; // [EEER T ~ DR (A T/ E N T 5HR)

Il B D& HTEERDERTE

public Node(String theName, int X, int y) {

this.name = theName: :yztazawélﬁﬁﬂ@fiéntﬁﬂﬁi% &
children = new ArrayList<Node>(); BRERETS
hm = new HashMap<Node, Line>();

this.x = x;

this.y =y;

this.setBounds(x, y, w, h);

this.setLabel(name);

} (B&)



Node”Z 2 &

public int getX() {// RA DXEEIZEERT
return X;

} e I<KEICIHE

public int getY() {// RAL DYEZEEIR T

returny; xve-s )
ir : : : : :

} ]! '\l_;.' . .Gran.fdﬂanynn iuﬁ.lilaheim.‘:-l-lo.o:tywmd.q-.utl_fh £, Sanl]iegc:f 4

public Node getPointer() {// BID & T ~NDIFEREIRT Gl . .

return this.pointer;

} - BRERTOHICLE
public void setPointer(Node theNode) {// #Z2 iR Z1R7FT 5
this.pointer = theNode;

}

public void drawLine(Graphics g, Node m, int num) {// 8% 5| <(¥E R FF) |
hm.get(m).draw(g, num); LineZZ XD draw A vk

} | EEGHT. ERE
public void drawLine(Graphics g, Node m) {// #8%51< ii\{g LE=IEZEE5I15Z

-

hm.get(m).draw(g);
| _



Node”Z 2 &

I B ERTH D180
public void addChild(Node theChild) {
children.add(theChild);

Il $REE R
hm.put(theChild, new Line(this, theChild));

}

/| BRI ADIRT —2EFLEDHTRT
public HashMap<Node, Line> getHm() {

SR E L=#h £IREDER
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return hm; =

Y
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public ArrayList<Node> getChildren() {
return children;

}
public String toString() {

return name;

}
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i N Od e 0) % K Z = : ShowNode.java (+ Node.java, Line.java)

A EdARe

string name;+

S DR E FEEDFEE

1/ . public Node(String theName, int x, int ¥] {+
brivate int ¥, wie this.name = theName:+
B E S children = new &rravlist<HNode> () ;e
private int w = 80, h = 20;+ _ : .
hm = new HashMap<Mode, Line>();+
A B hi _.
frravList<Node> children;+ this.x = w3«
7/ sEpE, this.y = i+«
Node pointer;e this.setBounds(x, v, w. h);e
A BHEEI TR DR (FAEEEIT/ T SRS 2480« this.setlabel (name):+

HashMap<Node, Line> hm;+



Line”7 2 A

private class Line {// BV 52X
()
public Line(Node node, Node theChild) {
if (node.getY() == theChild.getY()) {// YEEIZ AR R (L#&IZ5 (<
x0 = node.getX() + node.getWidth();
y0 = node.getY() + node.getHeight() / 2;
x| = theChild.getX();
y| = theChild.getY() + theChild.getHeight() / 2;
}
else if (node.getY() < theChild.getY()) {// YEEEEME LS LZXFLAITHDKIITIZER T
x0 = node.getX() + node.getWidth() / 2;
y0 = node.getY() + node.getHeight();
x| = theChild.getX() + theChild.getWidth() / 2;
y| = theChild.getY();
} else {
x0 = node.getX() + node.getWidth() / 2;
y0 = node.getY();
x| = theChild.getX() + theChild.getWidth() / 2;
yl = theChild.getY() + theChild.getHeight();
}
nodel = node;

node2 = theChild;
}



Line”7 2 A
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public void draw(Graphics g) {
g.drawLine(x0, y0, x1,y1);

}

/I Y (FR SR )

public void draw(Graphics g, int num) {
g.drawLine(x0, yO0, x1, yI);

g.drawString("" + num, (x0 + x1) / 2, (yO + yl) / 2);

}

public String toString() {

return nodel + " -> " + node2;

}
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ShowNode.java (1)

public class ShowNode extends Applet implements Actionlistener |

=

Mode rodel 1;

/7 BiEfS

Mode zoal;

/7 g S

Mode start;

A BN ED

private int x = 1000, v = 400;
A BRI R AR ED
private int w = 150, h = 20;

A fTER b A S e

public vaid init() {
S/ B EERY
super.setSizelx, v);
A LA TF D ROEESE
zetlavout (nul 1)
A BMNode™ERY
nodeSettingl);
// BEhOIRT
showhodes () ;



ShowNode.java (2)

[/ EEHDRT

private void showNodes () {
// &NodeZApplet EIZFIR LActionListerner|ZiEM0
}

/| BETDERZE DENY DERTE
private void nodeSetting() {

// NodeZ{ERLT 5 & ZLFIHUZETHSA - x, yEELAVE
}

/] IRE EHTNIE I N-FONIE

public void actionPerformed (ActionEvent e) {
// NodelE#H& X4 7 O THRR

}
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{ FIB /) 0) :I 524 30— K(&SearchApplet.javalZ&Z 9 %

/i SEThOFT

private void showNodes() [+

f S a2 N FoBFD LR .
public void actionPerformedidctionEvent e) {¢

for lint i = 0 i < node.length; i++) &

1A — A DB Ay bR RSNz

node[i].addéct ionListener (this);+ if (g.zetlource() == reset) {¢

// Bl B £ TRk

add (node [i]) 3+ ir1i1'.i5\|i2E[::|;'l-I
h }# e
o

O REMS RIS F e

= 2 ~ LAY = s
/] BETDEEZEDLENY DETE alse if (F1) o
node[0] = new Hode("L.A.&irport™, x /2, 10);@ A IR - ERT | S | ER T
node[1] = new Node{"UCLA™, x / 4, v / 5+« goal = (Hode) e.getSource();«

del?] = Node ("Hool d-, 2, h);

node[2] = new Node("Hoolvwood™, » / 2, v / Blie i BB EE B
node [0].addChi 1d (node[11) 3 for fint 1= 03 @ < node.lenath i++)e
node [01.addChi 1d (node [2]); node(i].setEnabled(falsel;e
node[11.addChildinode[2]) ;¢ ff TR EE
node [1].addChildinode[6]);+« .clearRect (2 % « l.-"l 3, W I.J'l 5 - 15, Wy h:';d—'
) ) .
node -1 I node 3
node [21.addChi ld(node[71) 5+ startisarchl)se



FAi1Hn R OH

|&| FFL-w hE1—7F: search2.SearchingApplet.class

=3 &

Tl b

SanDiego ||

-~

Awir—=

THEF

@ Las Vegas <=- Pasadena <=- Hoolywood <=- LAAirport

L

~ IERERE

T Lo RS EINE L.

CRMBEERE




KA RO

T L

Awir—=

@ Las Vegas <- Pasadena <- Downtown <- UCLA <- L.A.Airport

TH

Ty FIRBEEINE L.




SearchingApplet” Z A
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public class SearchingApplet extends Applet implements ActionListener,

ItemListener {
()
I ERE Ak

public void init() {
/1 T T O A X
setSize(x, y);

I LAT I DERTE

setLayout(null);
T340 ADERG
g = getGraphics();

/| BETHDDOHENYDESE

makeStateSpace();

/I FETH DR
showNodes();

I RBVIEEDRE
showButtons();

}

AppletzETLI-FFICRAITFUHSN DA VR

NullZzfE ELIE W EEFRIEEDL AT I N TERL



SearchingApplet” Z A

I BEHDEREDLEMYDELTE
private void makeStateSpace() {
Il ZOWMRESEICEHE1 DIBOT

node = new Node[10]; BRIIDH A XEBALEVEEIZBES T DOHD

. < MHMEERT S, BRI YyZFEILEEmY A X%
node[0] = new Node("L.A.Airport",x / 2, 10); %ELT:H#(:J-#FL; Lfbj_l;\

// addChild AR IZE A M IZETS
node[0].addChild(node[1]); NEIFE 01T TS DY, 1-0lF TIFELD TH
. ARIZEIF-WEGEIIHERE

I DO TRAMIZTBIZIEERD
node[1].addChild(node[0]);

}
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/I FERTH DR

private void showNodes() {

for (inti = 0;i < node.length; i++) {

YR F—~DE5E NodeZZ A [LButtonV 5 Rz AL TLNSD T,
node[i].addActionListener(this); < Button7 SR &RBILLIICY Zﬂ'—wﬁﬁibﬁﬂﬁ MWTE
/I BT3B %

add(nodeli]);

}

}



SearchingApplet” Z A

/I FERTH DR

private void showNodes() {

for (inti = 0;i < node.length; i++) {

YR F—~DE5E NodeZZ A [LButtonV 5 Rz AL TLNSD T,
node[i].addActionListener(this); < Button7 SR &RBILLIICY Zﬂ'—wﬁﬁibﬁﬂﬁ MWTE
/I BT3B %

add(nodeli]);

}

}
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I e R
public void breadthFirst() {

I ZNHSFTvI 9 BNodeZRFT BHUAL

ArrayList<Node> open = new ArrayList<Node>();

openlZ, SN SEHRSERT
ZEML T (F2—)

open.add(start);

Il FTyFEHDNodeZFRFT S AR
ArrayList<Node> closed = new ArrayList<Node>(); < FIvIEFEHDEHZIEINT S

/I BRIHLICEIZETE=MNES M
boolean success = false;

Il ATV TH

int step = 0;

I RPTLBEX
g.setColor(Color.RED);



SearchingApplet” 7 A (8 JC R E 3 77)
while (true) {
Il Frv9 9 DNode A 0—IFFR KK

if (open.size() == 0) { Open=0&N\5c&ld, £TH

success = false: // %E& %Kfﬁégﬁ&fﬁng:h\s éf@%[‘
_ o mAMthDERTH EDLEA - TLY

break; // L—T &K% NSNS &

}

else {

I EBEZRYEBHLTFIvIZFIRHSH

Node node = open.get(0); «— EFRER

NEBYBELEzL, £3F Ty ILBLDTHT
open.remove(0);

I BRYE L0 Brtthi=>7-5

if (node == goal) {

success = true; // FLII

break; // L—T%#RIT5

}
/| BT WMGE



SearchingApplet” 7 A (I8 LR

while (true) {
Il Fxv79 BNodeFIM0—EZFE K

if ( A ETOMAERANEZ D,
success = false; // BX SNETHADETHEDL
break; /| L —T &R+ MO TLVENNELSZE

}

else {

I EBEERYHLTFIVIZRHD

Node node = < BfZxRGAE

N BRYHLI=5, 33F v ILELNDTHY
open.remove(0);

I RYBL-OA Btz >1=5

if ( ) {

success = true; // BT IEFRIRT
break; // JL—T %R IT%
}

1,




SearchingApplet?7 Z A (W8 SR E 58 7)

else {

/I BRY L EBAIC A > TL BT D YR ERY H T
ArrayList<Node> children = node.getChildren();

/I BRY LR m 65 RFE A

closed.add(node);

I A TWSEHEI DD OMYHT

for (inti = 0;i < children.size(); i++) {

M)A LIREICERY H T

Node m = children.get(i);

I TNDFTVITBIVARMEHIFTYILIZJAMIBH ATV

if (lopen.contains(m) && !closed.contains(m)) {

num++; < ZO9 5 ETRILAETZEL
| RA A—F+yk BIF VI T HIRZIGED
m.setPointer(node); \ F/)—R 8 /—K|z

1 ERY H L= A% B B A b

if (m == goal) {
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I SN FyI9dBH)AMDIEIEIZAND
I Zhlz&YxRE BN FIvIINS

OAVMZIASTE

/| $8% 81K ZLTAHFELES

HRXTULNEKIIZ/MARLE

I BRAARODANIEZH U EDFIVvIIEFTE
}

I FOTHINESE

else {

I SN FTII9BH)AMIANS

Il #2%51<

HRXTULEKIIZ/IMARLE
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J—K0 » START=L.A.Airport
» GOAL=GrandCyanon

STEP:0

Open={L.A.Airport}
Closed={}

X OpenldZnmisE~X5Node
X CloselX i~ #4>>7=-Node
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» START=L.A.Airport
» GOAL=GrandCyanon

STEP:|

Open={UCLA,Hollywood}
Closed={L.A.Airport}

X L.A.Airportl L&~ #24>>1=0 Tclosel
BAIL. LA Airport®F/—K T#HAHUCLA
&HollywoodZopen| 2B
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» START=L.A.Airport
» GOAL=GrandCyanon

STEP:2

Open={Hollywood,Anaheim}
Closed={L.A.Airport,UCLA}

MUCLAIZAR &4 o1=-MD TcloselZBHNL .
UCLADF./—K T&HBHAnaheimZxopenlZi&
70, Hollywod (& BEIZopenIZ:EML THZAD
THER

Ot




B (MR B E TR R

» START=L.A.Airport
» GOAL=GrandCyanon

STEP:3

Open={Anaheim}
Closed={L.A.Airport, UCLA,H
ollywood}

Y Hollywood [ FH R #& > >7=D TcloselZ:E
N9 %, Hollywood D +/—kT#HHUCLAIZ
BElZopenlZBMML TH S D THELR




B (MR B E TR R

» START=L.A.Airport
» GOAL=GrandCyanon

STEP:4

Open={GrandCyanon}

Closed={L.A.Airport, UCLA,H
ollywood,Anaheim}

Y¢AnaheimI& i~ #24>>1=MD TcloselZiEMN
L.F/—KTdhAGrandCyanonZopen|Zi&
mns s

GOALARDOM-=-DTHKT




B (DR SR ETRR)

J—K0 » START=L.A.Airport
» GOAL=GrandCyanon

STEP:0

Open={L.A.Airport}
Closed={}

X OpenldZnmisE~X5Node
X CloselX i~ #4>>7=-Node




B (DR SR ETRR)

K » START=L.A.Airport

» GOAL=GrandCyanon

STEP:|

Open={UCLA,Hollywood}
Closed={L.A.Airport}

X L.A.Airportl L&~ #24>>1=0 Tclosel
BAIL. LA Airport®F/—K T#HAHUCLA
&HollywoodZopen| 2B



EB (R S BEETRR)

K » START=L.A.Airport

» GOAL=GrandCyanon

STEP:2

Open={Anaheim,Hollywood}
Closed={L.A.Airport,UCLA}

MUCLAIZAR &4 o1=-MD TcloselZBHNL .
UCLAD F/—F T&HHAnaheimZzopen® it
BEIZ3B 0, Hollywod (X EEIZopenIZEANL T
HDDTHELR



EB (R S BEETRR)

K » START=L.A.Airport

» GOAL=GrandCyanon

STEP:3

Open={GrandCyanon,Hollywo
od}

Closed={L.A.Airport,UCLA,An
aheim}

X AnaheimIIEH R #1>>7=MD Tclosel 21BN
9%, Anaheim®D¥./—KTH53
GrandCyanonZopen® %8E(ZB T %
GOALMRE DM oD TKRT
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»  SearchingAppletjava (L3-toStudent.zip) 24 DVA—KL T, P2 THELLD

y I LUTEEDY—Xa—RFE#EBHEL TS,
Applet EICHE#DETZRTT 5
BEEIFEREZEETD

LES0Y:
RMBERRERET H, (#H 4 (node names) LARTHH

(node number) - can be changed to what you like).

[ENDERRFTEESRABIEEZ TS,
&Y 1Mh

http://el-tramo.be/jsearchdemo/
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