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1. Point 2220\, e S0 T3iat. (60%)

public class Point implements Comparable<Point> { // (3)
protected double x;

protected double y;
public Point() { this(0.0, 0.0); } /(1)
public Point(double x, double y) { this.x = x; this.y = y; } // (1)

public Point(Point other) { set(other); } // (1)
public void print() { System.out.printin("(" + x + ","+y +")"); }
public String toString() { return "(" + x +","+y +")"; }
public double getX() { return x; }
public double getY() { returny; }
public void setX(double x) { this.x = x; }
public void setY(double y) { this.y = y; }
public void set(Point other) { this.x = other.x; this.y = other.y; }
public int compareTo(Point other) { return Double.compare(this.getX(), other.getX()); } // (4)
public static Comparator<Point> YComparator = new Comparator<Point>() { // (4)
public int compare(Point p1, Point p2) {
return Double.compare(p1.getY(), p2.getY());
}

|4
}

public class Point3D extends Point {// (3)
protected double z;
public Point3D() { this(0, 0, 0); } // (1)
public Point3D(int x, int y, int 2) { this.x = x; this.y = y; this.z=2; } // (1)
public Point3D(Point3D other) { set(other); } // (1)
public Point3D(Point other) { set(other); } // (1)
public void print() { System.out.printin("(" + x + """+ y + """+ z +")"); }
public String toString() { return "(" + x + """+ y + """+ z +")"; }
public double getZ() { return z; }
public void setZ(double z) { this.z = z; }
public void set(Point other) { / (2)
if (other instanceof Point3D) _set((Point3D)other);
else _super.set(other);

}
public void set(Point3D other) { this.x = other.x; this.y = other.y; this.z = other.z; } // (2)

public static Comparator<Point3D> ZComparator = new Comparator<Point3D>() { / (4)
public int compare(Point3D p1, Point3D p2) {
return Double.compare(p1.getZ(), p2.getZ());
}
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class PointTest {

public static void print(Object[] arr) { System.out.printin(java.util. Arrays.toString(arr)); }

public static void pointTest() { // (5)
Integerf] array1 = {1, 2,3};
print(array1); // (1) [1, 2, 3]
String[] array2 = {"a", "b", "¢" };
print(array2); // (2) [a, b, c]
Point[] array3 = new Point[3];
array3[0] = new Point(1, 1);
array3[1] = new Point3D(0, 0, 0);
array3[2] = array3[0];
print(array3); // (3) [ (1.0, 1.0), (0.0, 0.0, 0.0), (1.0, 1.0) ]
Point one1 = new Point(10, 10);
one1.print(); // (4) (10.0, 10.0)
Point one2 = new Point(one1);
one2.setX(20);
one2.setY(30);
one2.print(); // (5) (20, 30)
Point one3 = new Point3D(100, 100, 100);
one3.print(); // (6) (100, 100, 100)
Point one4 = new Point3D(1, 2, 3);
oned4.print(); // (7) (1, 2, 3)
one4.set(one1);
System.out.printin("one4.set(one1)=" + one4); // (8) (10, 10, 3)
one4.set(one2);
System.out.printin("one4.set(one2)=" + one4); // (9) (20, 30, 3)
one4.set(one3);
System.out.printin("one4.set(one3)=" + one4); // (10) (100, 100, 100)

}
public static void arrayListTest() { // (6)

ArrayList<Point3D> gList = new ArrayList<Point3D>();

gList.add(new Point3D(0, 1, 2));

glList.add(new Point3D(-6, 7, 8));

gList.add(new Point3D(-10, 20, 30));

gList.sort((Point p1, Point p2) -> // (6)
Double.compare(p1.getX(), p2.getX())

);
gList.sort(new Comparator<Point3D>() { // (6)
public int compare(Point3D p1, Point3D p2) {
return Double.compare(p1.getY(), p2.getY());

1

D

gList.sort(Point3D.ZComparator); // (6)
}
public static void main(String[ ] args) {

pointTest();

arrayListTest();
}
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1.1 Point2} Point3D 242 MAAE F#SEL (10H)

public Point() { this(0.0, 0.0); } /(1)
public Point(double x, double y) { this.x = x; this.y = y; } // (1)
public Point(Point other) { set(other); } // (1)

public Point3D() { this(0, 0, 0); } // (1)

public Point3D(int x, int y, int 2) { this.x = x; this.y = y; this.z=2; } // (1)
public Point3D(Point3D other) { set(other); } // (1)

public Point3D(Point other) { set(other); } // (1)

1.2 Point3D @224 9| set(Point3D)2} set(Point)& T§i5tet. (10%)

public void set(Point other) { // (2)
if (other instanceof Point3D)
set((Point3D)other);
else
super.set(other);
}
public void set(Point3D other) {// (2)
this.x = other.x;
this.y = other.y;
this.z = other.z;

1.3 Point @2i49] implements 2 Point3D @24 2| extends AtO|E& AH3 2L (10H)

class Point implements Comparable<Point>= 2IE{HO|AE &&KEolM T QEHo|AL HAE
&, int compareTo(Point)@ T3l Zolch

class Point3D extends Point= Point3D #2iA 7} Point 2 214 2| protected?t public?! EE=2
HASE 5ol A8Jtsstn FI1xel HAEE o F#sE Zolct

1.4 Point2t Point3D ZcHA0|M int compareTo(Point other) HIAEE 4AHS2t. Comparator<Point>
YComparator L} Comparator<Point3D> ZComparator 22| 0|82 AHstel. (10%)

Comparable QIEJHO|AE A&t Point @21AE int compareTo(Point other) HIASE HHEA|
TS OFBICE. Point® collectionsZ AL E Al sort() 7| HEolA AFSEICH
Pointe| x Zto| @BA &AMZ st Walold.

Comparator<Point> YComparator L+ Comparator<Point3D> ZComparator £ y Z0|L} z 222
REA &ME HE DA & m M5t LAo|ct Comparator QIE|HO|AE &SEHOEM
F3sElokslE HAEZ2E int compare(Point p1, Point p2)O|Ct

Point/Point3DE& collections2 2 A% & Al sort(YComparator) £ sort(ZComparator)& AM&3t04
y £E z go2 HYEH 4+ ch
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1.5 pointTest()2| A&ZEE AIAIS| LIEILIEL. 2& HET EAI# Z. Polymorphismol f2/g Z. (10%E)

[1,2,3]// (1)

[a, b, c] // (2)

[(1.0, 1.0), (0.0, 0.0, 0.0), (1.0, 1.0) 1 // (3)
(10.0, 10.0) / (4)

(20.0, 30.0) // (5)

(100.0, 100.0, 100.0) // (6)

(1.0, 2.0, 3.0) // (7)

one4.set(one1)=(10.0, 10.0, 3.0) // (8)
one4.set(one2)=(20.0, 30.0, 3.0) // (9)
one4.set(one3)=(100.0, 100.0, 100.0) // (10)

1.6 arrayListTest()0ld ZE £ F2E9| sort HAEE AHSI2L (10H)

qList.sort((Point p1, Point p2) -> // (1) lambda Ao 2 FH#HE x g2 H™
Double.compare(p1.getX(), p2.getX())
)
qList.sort(new Comparator<Point3D>() { / (2) anonymous method #A|lo2 F3#Hgt y gioz Y
public int compare(Point3D p1, Point3D p2) {

return Double.compare(p1.getY(), p2.getY());

}
D
gList.sort(Point3D.ZComparator); // (3) Comparator EciA 8 0|88t z gIe2 Y

2. ShapeDrawing T2 YFo|C} C}2 30| Tl (30H)

public class ShapeDrawing extends JFrame {
ShapeDrawingPanel polyCanvas = new ShapeDrawingPanel();
public static void main(String[] args) {
new ShapeDrawing();

}
public ShapeDrawing() {
super("Shape Drawing Frame");
setBounds(10, 10, 350, 350);
setResizable(false);
setVisible(true);
polyCanvas.setPreferredSize(new Dimension(300, 300));
this.add(polyCanvas);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

private class ShapeDrawingPanel extends JPanel implements MouseListener
ArrayList<RandomShape> shapes = new ArrayList<RandomShape>(); // (1) E|AEE MAgiCl.
public ShapeDrawingPanel() {
System.out.printin("ShapeDrawingPanel");
addMouselListener(this);

}

@Override

public void paintComponent(Graphics g) {// (2)
super.paintComponent(g);
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(RenderingHints. KEY_ANTIALIASING,

RenderingHints.VALUE_ANTIALIAS_ON);
for (RandomShape s : shapes) // (1) 2E T8 2t
s.draw(g2);
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public void mouseClicked(MouseEvent e) {

}

public void mousePressed(MouseEvent e) {
System.out.printin("Pressed");
Point center = new Point((double) e.getX(), (double) e.getY());
RandomShape s = RandomShapeFactory.getinstance(center);
shapes.add(s); // (1) ME22 =88 2laEod F7I8tct.
repaint(); // (2)

public void mouseReleased(MouseEvent e) {

public void mouseEntered(MouseEvent e) {

}

public void mouseExited(MouseEvent e) {

}

ShapeDrawingPanel 2214 LI e Y& T 2ES Azt (10H)

ArrayList<RandomShape> shapes = new ArrayList<RandomShape>(); / (1) 2IAEE MA#icl.

for (RandomShape s : shapes) // (1) 2E T8E I8t
s.draw(g2);

shapes.add(s); // (1) ME2 THE c|AEo0| FI8tct

2.2

ShapeDrawingPanel 224 2| LHE 0| paintComponent(Graphics g) HIAE=2 mousePressed(MouseEvent
e) 2ol repaint()7t o{E HIAEQIX|, o] Z2Io| S0l Olxl= VEE AtMls| HEBstet. (10H)

paintComponent HAE& JPanelg #<&H2 ShapeDrawingPanel Ec{A7F LIEEHo =2
a2|7|(Paint) O|HIETI Y Al &&= H4AE=0|CH
ol Z2a3olMe JEl7I7t & Al 2E TS ctA| a2ch

repaint() HAEE ZR2OFMoZ A= A™AM ASH22EM LIREXH2E 12|7|(Paint)
OHEE LHAIF|= HIAEOICH repaint() 7 EEE|H J2|7| O[HEI YHESRM
paintComponent HIAE7} &E&|E w4lo|ct,

2.3

ShapeDrawingPanel Z2iAE QUE|HO|AE F3#HeE=E YAZ2 A&510] Mouselistener O|HIE $HEZIE
THEUCE oA FHAUJEK| RHAMIF HBstet. (10%)

OHE MERo| TH2 (1) SN OHE FHAE ASH7HL (2) LI OHE AR
Ar838t7{Lt (3) QUE{HIO|AE F#SIHL (4) FF OHE F2HAE ALESH7HU (5) BACHAE
A28t} cisich o] Z2aoiME Mouselistener QIE{HO|AE Ar&dtol LEEH WAooz
ofgiel HIAEE Fstiofstct.

void mouseClicked(MouseEvent e)

void mousePressed(MouseEvent e)

void mouseReleased(MouseEvent e)

void mouseEntered(MouseEvent e)

void mouseExited(MouseEvent e)

32|32 ShapeDrawingPanel M4XtollA #4xH ui'dol addMouseListener(this);& S5 8tct.
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3.HW3 Z213 URo|ct. o2 80 Tatet (20%)

public class GeometryFrame extends JFrame implements ItemListener, KeyListener {
private Geometry geo = null;

private int selectedindex = -1; ol . .
private String[] comboboxltems = GeometryType.names(); i ¥
private JComboBox combo1 = new JComboBox(comboboxItems); Aaeture T

private JLabel label1 = new JLabel("label1"); Hesgrl

private JLabel label2 = new JLabel("label2");

private JLabel label3 = new JLabel("label3"); Rurtacedmn 101 19ESITRALTRTE

private JLabel label4 = new JLabel("label4"); - 17 T AR TR

private JLabel label5 = new JLabel("label5"); e

private JTextField textfield1 = new JTextField(20);
private JTextField textfield2 = new JTextField(20);
private JTextField textfield3 = new JTextField(20);
private JTextField textfield4 = new JTextField(20);
private JTextField textfield5 = new JTextField(20);
private JButton button1 = new JButton("&2I");
private JButton button1 = new JButton("#|4");
private JPanel panel1 = new JPanel();
public GeometryFrame() {

setLayout(null); // (1)

combo1.setBounds(20, 20, 300, 20);

combo1.addltemListener(this);

add(combo1);

label1.setBounds(20, 50, 100, 20);

add(label1);

Il B2t H=F.

textfield1.setBounds(120, 50, 200, 20);

textfield1.addKeyListener(this);

add(textfield1);

Il B2t H=F.

button1.setSize(140, 20);

button2.setSize(140, 20);

panel1.add(button1);

panel1.add(button2);

add(panel1);

}
public void itemStateChanged(ltemEvent e) {

JComboBox cb = (JComboBox)e.getSource(); // (2)
selectedIndex = cb.getSelectedindex(); // (2)
switch (selectedindex) {

Il B+ 4=
case 2:

label1.setText("Radius");
label2.setText("Height");
label1.setVisible(true);
label2.setVisible(true);
label3.setVisible(false);
textfield1.setVisible(true);
textfield2.setVisible(true);
textfield3.setVisible(false);
break;

I B2k 4.
}

}
public void keyTyped(KeyEvent e) { }
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public void keyReleased(KeyEvent €) { }
public void keyPressed(KeyEvent e) {

int key = e.getKeyCode(); // (3)
if (key == KeyEvent.VK_ENTER) {// (3)
switch (selectedindex) {

I Bk 4=

case 2:

geo = new Cone (Double.parseDouble(textfield1.getText(),
Double.parseDouble(textfield2.getText());

break;
Il BT+ d=f .
}
if (geo != null) {

textfield4.setText("+ geo.getSurfaceArea());
textfield5.setText("+ geo.getVolume());

}

3.1 GeometryFrame & MAXt LIF 0| setLayout(null);2 FQIX| RtAIS| HHste} (58)

setLayout(null);& AL23tH label, textfield® Z2 GUI 2LEE setBounds HAEE ALE35t0d
Mol {xlol HHXIAIZ +=lCt. olE &0, combo1.setBounds(20, 20, 300, 20);
label1.setBounds(20, 50, 100, 20); textfield1.setBounds(120, 50, 200, 20); S

3.2 itemStateChanged(ltemEvent e)2| ItemEvente= FXQIX| o{EH MEEl=X| RtMIS] HEstEL. (5H)

FEerAof ofo|R 0| HHAH E/H BH= O|HIE Zto 2, e.getSource()7t FEEAQIX| &Qlstod
cb.getSelectedindex();& AF83t0{ QUEAZE selectedindex® 'EH7HEL.
selectedindex® At83dto] £ dio|g2l &2 Xx|™st T dlo|E/=MAETET} visible/hideEtCt.

3.3 keyPressed(KeyEvent e)2| KeyEvente= FXQIX| o{EH MEEl=X| RHMIS| HEstel. (58)

BAEZCO 7| 20| E0{2™ B OHE ZIo 2, e.getkeyCode()7t £& FIQIX| &Ql5tod
KeyEvent.VK_ENTER 7|7} E0{2t2™ selectedindex0ll [}2tA Geometry Z{&|E 4 8tct.

3.4 ol 2o % B KA AHSE e (5H)

ddxtolME dlojgn HAELC HE S HiX|ECH

acgln FEYA0| oto|E o] HHF A £ selectedindex® A& stD,

aof et glolgn MAELEO| 7to| X|I™E7L} visible/hidedtHl BHCt.

de|n HAEZE=N ENTER 7|7} E§0{2™ selectedindexol [2tA] Geometry ZHAIE A4d5t04
HME B %, textfield42t textfield50]| Zmgre &24stct

7/7




