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1. Ct2 sub1d} sub22| M&ZAII} ZEE, sublist HIAE L&l IS 2tddlat (10H)
public static int[] sublist(int[] list, int fromIndex, int toIndex) {
int size = toIndex - fromIndex;
int[] result = new int[size];
for (int i = 0; i < size; i++) {
result[i] = list[fromIndex + i];
}
return result;
}
public static List<Integer> sublist(List<Integer> list, int fromIndex, int toIndex) {
List<Integer> result = new ArraylList<Integer>();
for (int i = fromIndex; i < toIndex; i++) {
result.add(list.get(i));
}
return result;
}
public static void main(String[] args) {
int[] dataArray = {7, 5, 8, 5, 9, 7, 2, 3};
int[] subl = sublist(dataArray, 2, 5);
System.out.println("subl = " + Arrays.toString(subl)); // subl = [8, 5, 9]
List<Integer> datalList = Arrays.asList(7, 5, 8, 5, 9, 7, 2, 3);
List<Integer> sub2 = sublist(datalList, 2, 5);
System.out.println("sub2 = " + Arrays.toString(sub2.toArray())); // sub2 = [8, 5, 9]
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2. Ot ZEQo| A& AME Hoi{2} (parameter passing®ll |F2I& A). (10F)

public static int mystery(int n, int[] numbers) {
n += 100;
numbers[2]--;
System.out.println(n +
return numbers[1] * 2;

+ Arrays.toString(numbers));

}
public static void mystery(int[] x, int[] vy) {

int[] t = x;

X =Y;

y =t

System.out.println(Arrays.toString(x) + " " + Arrays.toString(y));
}

public static void mystery(int[] list) {
for (int i = 1; i < list.length - 1; i++) {
if (list[i] <= list[i + 1]) {
list[i + 1] =1 * 2;
}

}

public static void main(String[] args) {
int a = 4;
int b = 8;
int[] data = {5, 10, 15};
a = mystery(b, data); // 108 [5, 10, 14]
System.out.println(a + " " + b + " " + Arrays.toString(data)); // 20 8 [5, 10, 14]
System.out.println();

int[] x = {1, 2};

int[] y = {3, 4, 5};

mystery(x, y); // [3,4,5] [1,2]

System.out.println(Arrays.toString(x) + " " + Arrays.toString(y)); // [1,2] [3,4,5]
System.out.println();

int[] datal
int[] data2 = {2, 1, 3, 2};

int[] data3 {1, 1, 1, 1, 8};

mystery(datal);

System.out.println("datal = " + Arrays.toString(datal)); // datal=[4,1,2]
mystery(data2);
System.out.println("data2
mystery(data3);
System.out.println("data3 = " + Arrays.toString(data3)); // data3=[1,1,2,1,6]
System.out.println();

{4, 1, 3};

" + Arrays.toString(data2)); // data2=[2,1,2,4]

}

108 [5, 10, 14]
20 8 [5, 10, 14]

[3, 4, 5][1,2] // RtHIH= pass-by-value Y Al0[2tA, LHROIAE HFFIXIEH
[1,2][3, 4,5]// AHE pass-by-value &Al0|2tA, QIEdE FES FX| =Lk

datal = [4, 1, 2]
data2 = [2, 1, 2, 4]
data3 =[1, 1, 2, 1, 6]

2/9




chCfstn S2ZHAFE{ZE JAVA Z220Y | 7|L A (2018 E8H7]) 2018 6 12Y

st sf ol
3. C122 SHA MEBAOM ChEME RoiFn Ut of2je] HEo| wslat. (30%)

interface I {
void methodl(int v);
¥
public abstract class A implements I {
public abstract void method2();
public void method3() {
System.out.println(this);

}
public String toString() {

}

return "a";

public class D extends A {
public void methodl(int v) {

System.out.println("dl " + v);

public void method2() {
System.out.println("d2");
}

public String toString() {

return "d";
}

public class C extends A {
protected int m = 10;
public void methodl(int v) {

System.out.println("cl " + v);
}
public void method2() {
System.out.println("c2
}
public String toString() {

}

+m);

return "c";

}
public class B extends C {

protected int m = 20;
public void method2() {

System.out.println("b2 " + this.m + " " + super.m); // (3.3)
}

public String toString() {
return "b";
}

¥
public class E extends C {

public void method2() {
System.out.println("e2
}

+ this.m + " " + super.m); // (3.3)

}

3.1 interface?} abstract class?7t £1QIX| 7tcts| MESI2} (57)

QIEIo|&2Es SHA0M FRIGHOF St SHS RFot=H A8t FEE. AtHOA AHEO|AE TS
&§£0| 7HSStL.
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FAQUAX| TS| dFolat 92| AE0M oS HOtM EozEt (57)
(o]
HA

= ALZ, FY HAEES d&5H2 S2s HEA

rir

3.3 22 B2t EQ| method2()0f| this.mI} superm®| Zt2 ot XtM|s|] MHSIEL (5H)

22A B2 method2()0IA AR ElE thism2 a2 BOA CHA] ™MOsh B moZ 20, superm ZeiA
Ccol M me=Z 10 O|Ct M2kA b2 20 10

222 EQ| method2()0A AFEE|& thismit superm2 S2iA CO| HH mO|E2 =% 10 O|Ct M2t e2
10 10

34 CI3 AEQ| HHWANE M1, FEO0| upcastingd} downcastingS HEA|St2L. (5H)

A a = new B(); // upcasting

System.out.println(a); // dynamic binding A.toString() => B.toString() “b”
B b = new B();

Object o = b; // upcasting

((B)o).method2(); // downcasting B.method2() “b2 20 10”
System.out.println((B)o); // downcasting, B.toString() “b”
System.out.println((C)o); // downcasting, C.toString() => B.toString() “b”
System.out.println(o); // Object.toString() => B.toString() “b”
System.out.println();

b // B.toString()

b2 20 10 // B.method2()

b // B.toString()

b // C.toString() => B.toString()

b // Object.toString() => B.toString()

35 Cfg REQ| HAZNE M1 O|fFE XtMI5] dEstEL (dynamic bindingfl F2]). (107)

A[] elements = {new C(), new D(), new E()};

for (int i = @; i < elements.length; i++) {
System.out.println(elements[i]);
elements[i].method1(i);
elements[i].method2();
elements[i].method3();

}

¢ /l A.toString() => C.toString()

¢1 0 // A.method1(0) => C.method1(0)

c2 10 // A.method2() => C.method2()

c/l Amethod3() £2&3t=0l 1 LHF 2| thisE ¢

d // A.toString() => D.toString()

d1 1 // A.method1(1) => D.method1(1)

d2 // A.method2() => D.method2()

d // Amethod3() E&35t=Cl I LK 2| thise d

c /l A.toString() => E.toString() S22 2 C.toString() £&

c1 2 // Amethod1(2) => E.method1(2) SIS 22 C.method1(2) E&
€2 10 10 // A.method2() => E.method2()

c/l Amethod3() E2&35t=0l I LHF 9| thise e, 3X|BF E.toString()0l 1222 C.toString() £&
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4. CIEL Valuell TripleValue 22|20]|C}. Collection ## EZ0| Esiz}. (30H)

import java.util.*;
public class Value implements Comparable<Value> {
private int x;
private int y;
public value() {
this(@, 0);

}

public Value(int x, int y) {
set(x, y);

}

public void set(int x, int y) {
this.x = x;
this.y = vy;

}

public int getX() {
return Xx;

}

public int getY() {
return y;
3
@Override
public String toString() {

return x + "," + vy;

}
@Override
public boolean equals(Object other) {
if (this == other) return true;
if (other instanceof Value) {
Value that = (Value) other;
return x == that.x && y == that.y;
}
return false;
}
@Override

public int hashCode() {
return Objects.hash(x, y);
}

@Override

public int compareTo(Value other) {
return x - other.x;

}

public static Comparator<Value> YComparator = new Comparator<Value>() {
public int compare(Value v1, Value v2) {
return vl.y - v2.vy;
1

}s
}
import java.util.*;
public class TripleValue extends Value {
private int z;
public TripleValue() {
this(o, 0, 9);
}

public TripleValue(int x, int y, int z) {
super(x, y);
this.z = z;

}

public void set(int x, int y, int z) {
super.set(x, y);
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this.z = z;

}

public int getz() {
return z;

}

@Override
public String toString() {

return getX() + "," + getY() + "," + z;
}
@Override
public boolean equals(Object other) {
if (this == other) return true;
if (other instanceof TripleValue) {
TripleValue that = (TripleValue)other;
return getX() == that.getX() && getY() == that.getY() & z == that.z;
}
return false;
}
@Override

public int hashCode() {
return Objects.hash(getX(), getY(), z);
}

public static Comparator<TripleValue> ZComparator = new Comparator<TripleValue>() {
public int compare(TripleValue vi1, TripleValue v2) {
return vl.z - v2.z;
1

};

41 Ct2 IAco| MalANQ} ZE 2, valuesE A3 List<Value> listS ZHdslat. (5H)

Value[] values = {
new Value(1, 2),
new Value(1, 2),
new TriplevValue(-3, -4, -5),
new Triplevalue(-3, -4, -5),
new TripleValue(7, 8, 9)

}s

for (Value value : values) System.out.println(value);

List<Value> list = new ArraylList<Value>();

for (Value value : values) {
list.add(value);

¥

for (Value value : list) {
System.out.println(value);
}

4.2 9l 4.19| listE AMB3I0, ZZ X, Y ISR sortdts IEE EY3tat. (5H)

list.sort(null); // 7]¥ X% 2 & sort. Comparable<Value>2| compareTos A&
list.sort(Value.YComparator); // Y# 22 sorti Comparator<Value>2| compare A&
//7FeE liste] element’} TripleValued o list.sort(TripleValue.ZComparator) A& 7+&
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43 2| 4.19 values& Al2%t HashMap 2 E0|C} Ct2 A ZIE Hojz} (5H)

Map<Value, Integer> map = new HashMap<Value, Integer>();

for (int i = @; i < values.length; i++) {
map.put(values[i], i+1);

}

for (Map.Entry<Value, Integer> e : map.entrySet()) {
System.out.println(e.getKey() + " => " + e.getValue());
}

map.remove(values[2]);
for (Map.Entry<Value, Integer> e : map.entrySet()) {
System.out.println(e.getKey() + " => " + e.getValue());

-

44 20| 43 HAZMS} EESR, foreach Y iterator2t whileS AL80t0] SUet RES

Iterator<Value> it = map.keySet().iterator();
while (it.hasNext()) {
Value key = it.next();
Integer value = map.get(key);
System.out.println(key + " =>

+ value);

45 CI2 3co| MMANE M =-=1} equals? hashCodeE XtM|S| HHSIEL (107)

TripleValue vl = new TripleValue(1,2,3);

TripleValue v2 = new TripleValue(1,2,3);

TripleValue v3 = vi;

System.out.println("vi=" + v1);
System.out.println("v2=" + v2);
System.out.println("v3=" + v3);
System.out.println("vl == v2 " + (vl == v2));
System.out.println("vl == v3 " + (vl == v3));
System.out.println("vl equals v2 " + vl.equals(v2));
System.out.println("vl equals v3 " + vl.equals(v3));

System.out.println("vl.hashCode == v2.hashCode " + (vl.hashCode() == v2.hashCode()
System.out.println("vl.hashCode == v3.hashCode " + (vl.hashCode() == v3.hashCode()
vl=1,2,3
v2=1,2,3
v3=1,23
vl == v2 false
vl == v3 true // B|HEAT Z2 vl == v3

vl equals v2 true // A2 LIEO| Z2E 2 (equals MHL| £|0] ALB =)
v1 equals v3 true // X2 LHEO] Z2E=E (equals MEL E|0 JALB =)
v1.hashCode == v2.hashCode true // hashCode A{’J2|E|0 Qoo 2
v1.hashCode == v3.hashCode true // hashCode X{°J2|k|0f eB=
== ALXL= reference typel| &R, reference 7t £2X|E H|uotrt.
equals HAEE= & Z4HQ| LfE0| Z2X|E H|WPCL hashCode HAEE ZHA|Q] LHESZ hashCode 4%
APt met Kol WE0| &2 B 2 hashCodeE A EICL
hashCode”} override=|0] S &%, HashMapO|Lt HashSet& AtE3t= collectionOf A S &2t Key= *PF

T BlEh

))s;
))s

mjo

mot
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5. Ct22 TripleCalculatorFrame E2i2A0|CtL. of2ff 4l 7o I EE xi Y2t (207H)
// TripleOperator
public enum TripleOperator {
MIN, MAX, MEDIAN, MEAN, SUM;
public static TripleOperator nameOf(int value) {
switch (value) {
case @: return MIN;
case 1: return MAX;
case 2: return MEDIAN;
case 3: return MEAN;
case 4: return SUM;
default: return null;
}
public double calculate(int x, int y, int z) {
switch (this) {
case MIN: return Math.min(Math.min(x, y), z);
case MAX: return Math.max(Math.max(x, y), z);
case MEDIAN: return Math.max(Math.min(x,y), Math.min(Math.max(x,y),z));
case MEAN: return (x +y + z) / 3.9;
case SUM: return x + y + z;
default: throw new AssertionError("Unknown operations " + this);
}

}
}
// TripleCalculator
public class TripleCalculator {
private TripleValue value; // x,y,z value
private TripleOperator op; // operator
public TripleCalculator() {
set(9, @, 0, TripleOperator.MIN);

public void set(int x, int y, int z, TripleOperator op) {
this.value = new TripleValue(x, Vv, z);
this.op = op;

}
public double getW() {

return op.calculate(value.getX(), value.getY(), value.getZ());

}

¥
// TripleCalculatorFrame

import java.awt.event.*;
import javax.swing.*;
public class TripleCalculatorFrame extends JFrame implements ActionlListener, Keylistener {
JLabel[] labels = new JLabel[4];
JTextField[] textfields = new JTextField[4];
JRadioButton[] rbuttons = new JRadioButton[5];
String[] names = {"MIN", "MAX", "MEDIAN", "MEAN", "SUM"};
ButtonGroup rgroup = new ButtonGroup();
JPanel rpanel = new JPanel();
TripleCalculator calc = new TripleCalculator();
public TripleCalculatorFrame() {
super("TripleCalculatorFrame");
this.setlLayout(null);
for (int i = 0; i < 3; i++) {
labels[i] = new JLabel("ZAF " + (i+1));
labels[i].setBounds(10, 10 + 30 * i, 50, 25);
textfields[i] = new JTextField("0", 10);
textfields[i].setBounds(100, 10 + 30 * i, 200, 25);
textfields[i].addKeyListener(this); // event
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this.add(labels[i]);
this.add(textfields[i]);

}

for (int i = 0; i < 5; i++) {
rbuttons[i] = new JRadioButton(names[i]);
rbuttons[i].addActionListener(this); // event
rgroup.add(rbuttons[i]);
rpanel.add(rbuttons[i]);

}
rbuttons[@].setSelected(true);

rpanel.setBounds(10, 100, 300, 25);
this.add(rpanel);
labels[3] = new JLabel("Z3}");
labels[3].setBounds(10, 150, 50, 25);
textfields[3] = new JTextField(10);
textfields[3].setBounds(100, 150, 200, 25);
this.add(labels[3]);
this.add(textfields[3]);
setSize (350, 250);
setResizable(false);
setVisible(true);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

}

private int selectOperator() {
for (int i =0; i < 5; i++) {

if (rbuttons[i].isSelected()) {
return 1i;
}

}
return 0;

}

private void calculate(int index) {
int x = Integer.parselnt(textfields[0].getText());
int y = Integer.parselnt(textfields[1].getText());
int z = Integer.parselnt(textfields[2].getText());
TripleOperator op = TripleOperator.nameOf(index);
calc.set(x, y, z, op);
labels[3].setText(names[index]);
textfields[3].setText("" + calc.getW());

public void actionPerformed(ActionEvent e) {
JRadioButton rbutton = (JRadioButton) e.getSource();

for (int i =0; i < 5; i++) {
if (rbutton == rbuttons[i]) {
calculate(i); // AAt
}
}

}
public void keyTyped(KeyEvent e) {}

public void keyReleased(KeyEvent e) {}
public void keyPressed(KeyEvent e) {
int key = e.getKeyCode();
if (key == KeyEvent.VK_ENTER) {
calculate(selectOperator()); // 74t
}

O|F
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