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1. Point 22{A0|C}. CIS &

ojo

of Edtet. (407)

public class Point {
protected double x;
protected double y;
public static final Point Zero = new Point(0, 0);
public static final Point One = new Point(1, 1);
public Point() { this(0.0, 0.0); }
public Point(double x, double y) { set(x, y); } // (1)
public Point(Point other) { set(other); } // (1)
public Point(double[ ] xy) { set(xy); } // (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 Point clone() { return new Point(this.x, this.y); } // (2) Xt7| AAIE SA|stE HAE
public void set(Point other) { this.x = other.x; this.y = other.y; }
public void set(double x, double y) { this.x = x; this.y = y; }
public void set(double[ ] xy) {
if (xy.length == 2) { this.x = xy[0]; this.y = xy[1]; }

}
public void set() { this.x = 1; this.y = 2; }
public Point set(double i) { Point p = new Point(i, i); return p; }
public static double getDistance(Point p, Point q) {
return Math.sqrt((p.x — q.x)*(p.x — q.x) + (p.y — q.y)*(p.y — q.y));
}
public double getDistance(Point other) {
return getDistance(this, other);
}
public double getMagnitude() {
return getDistance(this, Zero);
}

}
public class Point3D extends Point {

public static final Point3D Zero = new Point3D(0, 0, 0);
public static final Point3D One = new Point3D(1, 1, 1);
protected double z;

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

public Point3D(int x, inty, int z) { set(x, y, z); }
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public void print() { System.out. println("(" +x+""+y+""+z+"");}
public String toString() { return "(" + x + ""+ y + " "+ z +")"; }
public double getZ() { return z; }
public void setZ(double z) { this.z = z; }
public Point3D clone() { return new Point3D(this.x, this.y, this.z); } // (2) A7|SA HAE
public void set(Point other) {// LIET¥ (3)
if (other instanceof Point3D)

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

public void set(double x, double y, double z) { this.x = x; this.y = y; this.z = z;}
public void set(double[] xyz) { // LI & (4)
if (xyz.length == 3)

}
public void set() { this.x = 10; this.y = 20; this.z = 30; }
public static double getDistance(Point3D p, Point3D q) {
return Math.sqrt((p.x — 9.x)*(p.x - q.x) + (p.y — q.y)*(p.y — q.y) + (p.z- q.2)*(p.z - 9.2));
}
public double getDistance(Point3D other) {
return getDistance(this, other);
}
public double getMagnitude() {
return getDistance(this, Zero);
}
}

1.1 Point 2alia9o] HHXE F#dstal. (5H)

public Point(double x, double y) { set(x, y); } // (1) set(double, double)2 0|&35t0{ &o|

public Point(Point other) { set(other); } // (1) set(Point)2 0|&35t0{ &o|

public Point(double[] xy) { set(xy); } // (1) set(double[])& 0|&35to{ Ho|

1.2 Point2t Point3D ZZiA2| clone() AtZ7IAHAIE S|AISHE HAEE F#5ial (5H)

public Point clone() {
Point p = new Point(this.x, this.y);
return p;

1

public Point3D clone() {
Point3D p = new Point3D(this.x, this.y, this.z);
return p;

1

1.3 Point3D Z2i29| set(Point)yE T¥5tat. (53)

public void set(Point other) { // LIET# (3)
if (other instanceof Point3D)
set((Point3D)other);
else
super.set(other);
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1.4 Point3D Z2i49| set(double[ )& T&istat. (5H)

public void set(double[ ] xyz) { // LIETH (4)
if (xyz.length == 3) {
this.x = xyz[0]; this.y = xyz[1]; this.z = xyz[2];
}
else if (xyz.length == 2)
super.set(xyz);

}

1.5 Method overloading® Point2} Point3D ZaiA0AM oIE &ol HHS 2l (10T)

Method overloading2 S8t &<Eol OiI7iH=7l CE B8 & Ol Holsis A=
SYst &F JlseS sHsXIgt COHE Oi7fEso| ZRE XMlE o AHSE

Point2 214 9] void set(Point), void set(double, double), void set(double[]), void set(),Point set(double)
Point3DE 214 9] void set(Point3D), void set(double, double, double)7t {Ct.

Point2 214 9| double getDistance(Point, Point), double getDistance(Point)
Point3D2 214 2| double getDistance(Point3D, Point3D), double getDistance(Point3D)7} UL}

Method overriding2 Point2t Point3D Z2{A0A & #ol MHstet.

Method overriding®2 &&HE2 T ciAoM SUS SHol SUS Oi7iHS Holsto] g8
MEostE A2z HEE0El &9 7|52 HEAMAM RMAESIT A2 m AISE

Point3D Z2lA0|A Point 24 2| methodE overriding 8 ZHER

void set(), void set(double[]),void set(Point), double getMagnitude(), String toString(),

void print(), Point clone()7F {.C}.

A™# Al dynamic binding=|0{ e Z4Al|e| M| Efo| = override® method7t £&

class PointTest {
public static void main(String[ ] args) {

Point one1 = Point.One;
Point other1 = one1.clone();
other1.print(); // (1)
Point3D one2 = Point3D.0One;
Point3D other2 = one2.clone();
other2.print(); // (1)
one1l.set();
System.out.printin("one1.set()=" + one1); // (2)
one1l.set(Point.Zero);
System.out.printin("one1.set(Point.Zero)=" + one1); /I (3)
one1.set(one2);
System.out.printin("one1.set(one2)=" + one1); // (4)
Point one3 = new Point3D(1, 2, 3);
one3.print(); // (5)
one3.set(one1);
System.out.printin("one3.set(one1)=" + one3); // (6)
one3.set(one2);
System.out.printin("one3.set(one2)=" + one3); // (7)
one3.set();
System.out.printin("one3.set()=" + one3); // (8)
double[] xy = { 100, 200 };
one3.set(xy);
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System.out.printin("one3.set()=" + one3); // (9)
Point other3 = one3.clone();
other3.print(); // (10)

}

1.6 main2] A™ZANE RIAS| LIEILEL. 28 HEZ EAIE 2. set HAZ Oi7HRI=0fl F2I& Z. (10T)

(1.0, 1.0) // (1)

(1.0, 1.0, 1.0) // (1)

one1.set()=(1.0, 2.0) // (2)
one1.set(Point.Zero)=(0.0, 0.0) // (3)
one1.set(one2)=(1.0, 1.0) / (4)

(1.0, 2.0, 3.0) // (5)
one3.set(one1)=(1.0, 1.0, 3.0) // (6)
one3.set(one2)=(1.0, 1.0, 1.0) // (7)
one3.set()=(10.0, 20.0, 30.0) // (8)
one3.set(xy)=(100.0, 200.0, 30.0) // (9)
(100, 200, 30) // (10)

2. Bound 2A0| MMAE 78s}a}. (108)

public class Bound {

private Point bottomLeft;

private Point bottomRight;

private Point topLeft;

private Point topRight;

private double width;

private double height;

public Bound() {// (1) 7|& 4MX}
this(new Point(0.0, 0.0), 1.0, 1.0);

}
public Bound(Point origin, double width, double height) {

this.bottomLeft = origin;

this.bottomRight = new Point(origin.getX() + width, origin.getY());
this.topLeft = new Point(origin.getX(), origin.getY() + height);
this.topRight = new Point(origin.getX() + width, origin.getY() + height);
this.width = width;

this.height = height;

}
public Bound(int x, int y, double width, double height) { // (2)

this.bottomLeft = new Poini(x, y);
this.bottomRight = new Point(x + width, y);
this.topLeft = new Point(x, y + height);
this.topRight = new Point(x + width, y + height);
this.width = width;

this.height = height;

}
public Bound(Point bottomLeft, Point topRight) { / (3)
this.bottomLeft = bottomLeft;
this.bottomRight = new Point(topRight.getX(), bottomLeft.getY());
this.topLeft = new Point(bottomLeft.getX(), topRight.getY());
this.topRight = topRight;
this.width = topRight.getX() — bottomLeft.getX();
this.height = topRight.getY() — bottomLeft.getY();
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public void print() { System.out.printin(this); }
public String toString() {

return "Bound [" + bottomLeft + ","+ bottomRight + "," + topRight + "," + topLeft + "" + width + "x" +
height;

}
}

3. RegularPolygonCalculator =213 &o|Ct Ct2 E20| Estat. (307H)

public enum PolygonType {
TRIANGLE(3), SQUARE(4), PENTAGON(5), HEXAGON(6), HEPTAGON(7), OCTAGON(8);
private int type;
private PolygonType (int type) { this.type = type; }
public int getType() { return type; }
public static PolygonType valueOf(int type) { // (1)
I UHg 73 B (typeol OHE PolygonType BHE)
}
}

public class RegularPolygon {

private PolygonType type;

private int degree;

private double radius;

private Point center;

private double angle;

private Point[] points;

public RegularPolygon(int degree, double radius, Point center) {
this.degree = clamp(degree, 3, 8); // (2)
this.type = PolygonType.valueOf(this.degree); // (1)
this.radius = radius;
this.center = center;
this.angle = 2 * Math.PI / degree;
this.points = createPoints(); // (3)

}
private int clamp(int degree, int min, int max) { // (2)
/g 73 EL (degree Zt0| minECt oM™ minSE maxECt 3H max2E HHeh)

}
private Point[] createPoints() { // (3)

/I e 78 LR (degree, center, angle® OI&3 M points H4&H e.g. 2ZHE0|H & 57H)

1
private static Point getPoint(double radian, double radius, Point offset) { // HCtZt&o| & & A&t

return new Point(radius * Math.cos(radian) + offset.getX(), radius * Math.sin(radian) + offset.getY());

!
public Bound getBound() {

return new Bound(new Point(center.getX() — radius, center.getY() — radius), radius*2, radius*2);

}
public double getArea() {

return radius * radius * degree * Math.sin(angle) / 2.0;

}
public String getAreaFormula() {

return "Area=" + radius + "x" + radius + "x" + degree + "x sin(" + (angle * 180.0 / Math.Pl) + ") /2= ",

}
public void print() { System.out.printin(this); }
public String toString() {
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String s = type.toString() + " [radius=" + radius + ", center=" + center.toString() + "]\n";

for (inti = 0; i < degree; i++) s += (points]i].toString() + "\n");

return s;

}

}
public class Utility {

public static int getUserinputBetween(int min, int max) { /* LIS 718 M=f +/)
public static double getUserinputDouble() { /* LHE T3 M=2F */}
public static boolean getUserlnputExitkey() { /* L{E T3 M=F +/}
}
public class RegularPolygonCalculator {
public static void calculate(int degree) { calculate(degree, 1.0, new Point()); }
public static void calculate(int degree, double radius, Point center) {
RegularPolygon poly = new RegularPolygon(degree, radius, center);
System.out.printin(poly);
/I LIS 73 EL (AreaFormula, Area, Bound %) (4)

}
public static void calculate() {
int degree = 3;
double radius = 3.0;
Point center = new Point();
while (IUtility.getUserlnputExitKey()) {
System.out.printin("Please enter the Polygon numberOfSides: ");
degree = Utility.getUserlnputBetween(3, 8);
System.out.printin(" Please enter the Polygon radius: ");
/I L 73 R (radius, center AFHE A Q22 4F3) (5)
calculate(degree, radius, center);
}
}
}
class Main {
public static void main(String[ ] args) {
for (PolygonType t : PolygonType.values()) / (6)Zf PolygonType®2| radius=1, E(0,0)0l & A4t
RegularPolygonCalculator.calculate(t.getType());
RegularPolygonCalculator.calculate(); // AH& A 2240l [MHE A&
}
}

3.1 public static PolygonType valueOf(int type)& switch 22 AF&3%t0o & 5ial. (58)
public static PolygonType valueOf(int type) { / (1) typedtoll %A PolygonType gtHE

switch (type) {

case 3: return TRIANGLE;
case 4: return SQUARE;
case 5: return PENTAGON;
case 6: return HEXAGON;
case 7: return HEPTAGON;
case 8: return OCTAGON;

default: return null;

}
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3.2 private int clamp(int degree, int min, int max)& iffelse FE& AF&3%t0o sk} (57)

private int clamp(int degree, int min, int max) {/ (2) degree® [min, max] AIO|2 HHF
if (degree < min) degree = min;
else if (degree > max) degree = max;

return degree;

3.3 private Point[] createPoints()& for?E2& AI8350 & 3lal. (58)

private Point[] createPoints() { // (3) -90 (&, y-S0IMRE]) AlFEM CiZtdEe HME AlM
Point[] points = new Point [degree];
double radian = Math.PI / 2.0; // -90
for (inti =0; i <degree; i++) {
points[i] = getPoint(radian, radius, center);
radian += angle;

}

return points;

3.4 public static void calculate(int degree, double radius, Point center)& T ¥i35t2t. (57)

public static void calculate(int degree, double radius, Point center) { // (4)
RegularPolygon poly = new RegularPolygon(degree, radius, center);
System.out.printin(poly);

System.out.printin(poly.getAreaFormula());
System.out.printin(poly.getArea());
System.out.printin(poly.getBound());

}

3.5 public static void calculate() LI & Utility.getUserinputDouble()& AF&3t01 Hd35tal. (58)

public static void calculate() { // (5)

int degree = 3;

double radius = 3.0;

Point center = new Point();

while (IUtility.getUserlnputExitKey()) {
System.out.printin(“Please enter the Polygon numberOfSides: “);
degree = Utility.getUserinputBetween(3, 8);
System.out.printin(“Please enter the Polygon radius: “);
radius = Utility.getUserlnputDouble();
System.out.printin(“Please enter the Polygon center point x: “);
center.setX(Utility.getUserinputDouble());
System.out.printin(“Please enter the Polygon center point y: “);
center.setY (Utility.getUserinputDouble());
calculate(degree, radius, center);
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3.6 main HAE0 HE & 28 (6)% SUE dnst £F + UATT do-while 2 FHStE} (58)

int i = 3; // do..while
do {

RegularPolygonCalculator.calculate(i++);
} while (i < 9);

4. CtZ2 ArrayTest 22 Z 20| main HAZAME XIMS| LIEILHEE. HlZAt0|
sqrtE AFESHAM XLt A2z HOE A. Polymorphism0l {F2|& A. (20F)

class ArrayTest {
public static void print(Object o) { System.out.printin(o); }
public static void print(int[] arr) { System.out.printin(java.util. Arrays.toString(arr)); }
public static void print(double[] arr) { System.out.printin(java.util. Arrays.toString(arr)); }
public static void print(String[] arr) { System.out.printin(java.util. Arrays.toString(arr)); }
public static void print(Point[] arr) { System.out.printin(java.util. Arrays.toString(arr)); }
public static void fill(String[] arr) { for (inti = 0; i < arr.length; i++) arr[i] = "" +i; }
public static void fill(String[] arr, int size) { for (inti = 0; i < size; i++) arr[i] = "a"; }
public static void swap(Point p, Point q) {

Point t = p;
pP=q;
q=t

}
public static void swap2(Point p, Point q) {

double[] t = p.clone();
p.set(qg.clone());

qg.set(t);
}
public static void main(String[ ] args) {
int[] array1 ={1, 2,3 };
print(array1); // [1, 2, 3]
String[] array2 ={ "a", "b", "¢c" };
print(array2); // [a, b, c]
String[] array3 ={ "1", "2", "3", "4", "5" };
print(array3); // [1, 2, 3, 4, 5]

fill(array2);
print(array2); // (1)
fill(array3, 2);
print(array3); // (2)

Point[] points = new Point[5];
points[0] = Point.One;

points[1] = new Point(4, 5);
points[2] = Point3D.Zero;
points[3] = new Point3D(3, 4, 5);
points[4] = point[3];
print(points); // (3)

double[] lengths = new double [5];
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lengths[0] = points[0].getDistance(points[1]);

print(lengths[0]); // (4)

lengths[1] = Point.getDistance(points[0], points[1]);

print(lengths[1]); // (5)

lengths[2] = Point3D.getDistance(points[2], points[3]);

print(lengths[2]); // (6)

lengths[3] = Point3D.getDistance((Point3D)points[2], (Point3D)points[3]);
print(lengths[3]); // (7)

lengths[4] = points[2].getDistance(points[3]);

print(lengths[4]); // (8)

swap(points[0], points[1]);

System.out.printin(" After swap p1=" + points[0] + " p2=" + points[1]); // (9)
swap2(points[0], points[1]);

System.out.printin(" After swap2 p1=" + points[0] + " p2=" + points[1]); // (10)

4.1 maine| A#ZEME XA LIEILIEE. A-ZEMo| sqtE ASM AL AMeER Holg A

Polymorphism0l| f2[& 7. (20%)

[0,1, 2] 11 (1)
[a, a, 3, 4, 5] 11 (2)
[(1, 1), (4, 5), (0,0, 0), (3, 4, 5), (3,4, 5)] 11 (3)
5 Il (4) sqrt(25=9+16)
5 11 (5) sqrt(25=9+16)
5 /I (6) sqrt(25=9+16)
7.071 Il (7) sqrt(50=9+16+25)
5 /I (8) sqrt(25=9+16)
After swap p1=(1, 1) p2=(4,5) 11 (9)
After swap2 p1=(4, 5) p2=(1,1) /I (10)

-
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