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public enum ArithmeticOperator {
PLUS, MINUS, TIMES, DIVIDE, REMAINDER
}
public interface Scalable {
void scale(int factor); // (1.1) scale by factor
}
public interface Moveable {
void move(int x, int y); // (1.2) move by X,y
}
public abstract class Printer {
private String name;
protected Printer(String name) {
this.name = name;
}
public String getName() {
return this.name;
}
public abstract void print();// (1.3) print
}
public class Value extends Printer implements Scalable, Moveable {
protected int a;
protected int b;
static int count = 9;
public Value() {
this(9, 9);
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public Value(int[] value) {
this(value[@], value[1]); // (1.4) constructor
}
public Value(int a, int b) {
super("Value" + (++count));
set(a, b);
}
public void set(Value ab) { // set
__this.a = ab.getA();__ // (1.5) set a
__this.b = ab.getB();__ // (1.6) set b
}
public void set(int a, int b) { // set
this.a = a;
this.b = b;
}
public int getA() { // get a
return this.a;
}
public int getB() { // get b
return this.b;
}
public static void resetCount() { // reset count = 0@
count = 0;
}
public static int getCount() { // get count
return count;
}
public String toString() { // toString override
return getName() + " (" + this.a + "," + this.b + ")";
}
public void print() { // print override
System.out.println(getName() + " (" + this.a + "," + this.b + ")");
}
public void scale(int factor) { // scale override
this.a *= factor;
this.b *= factor;
}
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public void move(int x, int y) { // move override
this.a += Xx;

this.b += y;

}

public class Values {
private Value[] values = null; // value array
public Values(int size) {

this.values = new Value[size];

}
public Values(Value[] values) {
this.values = values;
}
public void setValueAt(int index, Value value) { // (1.7) set value if index in bound
if (index >= @ && index < this.values.length) this.values[index] = value;
}
public int getSize() { // (1.8) get size
return this.values.length;
}
public Value[] getValues() { // (1.9) get values
return this.values;
}
public Value getValueAt(int index) { // (1.10) get value at index
try {
return this.values[index];
}
catch (java.lang.ArrayIndexOutOfBoundsException e) {
return null;
}
}

public void print() {
System.out.println(java.util.Arrays.toString(this.values));

}
public String toString() { // toString override

return java.util.Arrays.toString(this.values);
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2. o2 HE0 =ol2t (80FH)
class MainTest {

static java.util.Scanner input = new java.util.Scanner(System.in);

static void calculateByUserInput() { (2.4) calculateByUserInput

System.out.print("Please enter the arithmetic operation (¢]A]: 10 + 20):

int a = input.nextInt();
char op = input.next().charAt(0);
int b = input.nextInt();

__int c = calculate(getArithmeticOperator(op), a, b); // (2.4)

System.out.println(a + + op + +b+"="4+c¢);

}
static char getOperatorChar(ArithmeticOperator op) { // (2.4)

if (op == ArithmeticOperator.PLUS) return '+';
else if (op == ArithmeticOperator.MINUS) return '-';
else if (op == ArithmeticOperator.TIMES) return '*';
else if (op == ArithmeticOperator.DIVIDE) return '/';
else if (op == ArithmeticOperator.REMAINDER) return '%"';
else throw new AssertionError("Unknown operations™);

}

static ArithmeticOperator getArithmeticOperator(char op) {
switch (op) {

case '+': return ArithmeticOperator.PLUS;

case '-': return ArithmeticOperator.MINUS;
case '*': return ArithmeticOperator.TIMES;
case '/': return ArithmeticOperator.DIVIDE;
case '%': return ArithmeticOperator.REMAINDER;

default: throw new AssertionError("Unknown operations");

}
static int calculate(ArithmeticOperator op, int x, int y) { // (2.3) calculate

switch (op) {
case PLUS: return x + y;
case MINUS: return x - y;
case TIMES: return x * y;
case DIVIDE: return x / y;
case REMAINDER: return x % y;

default: throw new AssertionError("Unknown operations");

");
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void print(String str, Object o) {
System.out.print(str);
System.out.println(o);

void print(String str, int[] arr) {
System.out.print(str);
System.out.println(java.util.Arrays.toString(arr));

void print(String str, Value[] arr) {
System.out.print(str);
System.out.println(java.util.Arrays.toString(arr));

void fill(Value[] arr) { // (2.1)
for (int i = @; i < arr.length; i++)

arr[i] = new Value(i*2, i*3);

void fill(Values arr) { // (2.1)
for (int i = @; i < arr.getSize(); i++)

arr.setValueAt(i, new Value((i+1)*10, i+2));

void set(int a, int b) { // (2.7)

a = b;

void set(int[] arr) { // (2.7)

arr[@] *= arr[1];

void set(value v) { // (2.7)
v.set(v.getA() * v.getB(), v.getB());

static void main(String[] args) {

System.out.printIn("1."); /////////77/7777771717711111111117777777777 (1)
int[] arrl = { 1, 2, 3 };

int[] arr2 = { 4, 5, 6, 7, 8 };

print("arrl: ", arrl); // arrl: [1, 2, 3]

print("arr2: ", arr2); // arr2: [4, 5, 6, 7, 8]
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Value[] vArrayl = new Value[5];
fill(vArrayl);

print("vArrayl: ", vArrayl);
Values vArray2 = new Values(3);
fill(vArray2);

print("vArray2: ", vArray2);

Values vArray3 = new Values(vArrayl);

print("vArray3: ", vArray3);

Values vArray4 = vArray2;

print("vArray4: ", vArray4);
VArray4.setValueAt(5, new Value(1lee, 200));
print("After setValueAt vArray4: ", vArray4d);
System.out.printIn("2."); /////////777711711711111111111111111111171 (2)
int i = 0;
while(i < vArray4.getSize()) { // (2.2) while
Value v = vArray4d.getValueAt(i++);

v.print();

do { // (2.2) do-while
Value v = vArray4.getValueAt(i++);
v.print();
} while(i < vArray4.getSize());
for(Value v : vArray4.getValues()) { // (2.2) foreach
v.print();
}
for(i=0; i<vArray4.getSize(); i++) { // (2.2) for
Value v = vArray4.getValueAt(i);
v.print();
}
System.out.printIn("3."); /////////77/1771111711111111111111111171177 (3)
for (Value v : vArray4.getValues()) { // (2.3) calculate
for (ArithmeticOperator op : ArithmeticOperator.values()) {
int ¢ = calculate(op, v.getA(), v.getB());

System.out.println(v.getA() +

+ getOperatorChar(op) + + v.getB() + " =" + C);
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}

System.out.printIn("4."); ///////1/7/1171111171111111111111111111117] (4)
calculateByUserInput();// (2.4) calculateByUserInput
System.out.printIn("5."); ///////////17/711117111111111111111111111/7 (5)
print("Value count=", Value.getCount()); // (2.5) static method
Value.resetCount(); // (2.5) static method

print("Value count=", Value.getCount()); // (2.5) static method
System.out.printin("6."); ///////////17111111111111111111111111111/] (6)
Printer[] vArray5 = {new Value(1,2), new Value(3, 4)};

for(Printer v : vArray5) {

v.move(1l, 2); // error => ((Moveable)v).move(1,2);

v.print();
v.scale(5); // error => ((Scalable)v).scale(5);

v.print();
}
System.out.printIn("7."); ////////1/7/7/17717111711111111111111111171771 (7)
int[] intArray = {2, 3};
set(intArray[0], intArray[1]);
print("intArray : ", intArray);
set(intArray);
print("intArray : ", intArray);
Value value = new Value(new int[] {2,3});
set(value.getA(), value.getB());
System.out.println("value : [" + value.getA() + "," + value.getB() + "1");
set(value);
System.out.println("value : [" + value.getA() + "," + value.getB() + "1");
System.out.printIn("8."); /////////1/171111111111111111111111111177] (8)
Object obj = new Value();
if (obj instanceof Value) {
((value)obj).move(10, 20);
((value)obj).print();
((value)obj).scale(3);

}
System.out.println(obj);
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2.1 main()0fl (1)2 method overloading?| O|E HOF1 QUCt HAZAME HDn 1 o|fE HYsI2}
(GIE& =0i, o™ filla} print HIAEE AMESH ZH0IX]). (107)

arr1: [1, 2, 3] // print(String str, int[] arr) Ab&

arr2:[4, 5, 6, 7, 8] // print(String str, int[] arr) Ab&

vArray1: [Value1 (0,0), Value2 (2,3), Value3 (4,6), Value4 (6,9), Value5 (8, 12)] // fill(Value[] arr) 2t
print(String str, Value[] arr) AHS

vArray2: [Value6 (10,2), Value7 (20,3), Value8 (30,4)] // fill(Values arr)@} print(String str, Object 0) AlE
vArray3: [Value1 (0,0), Value2 (2,3), Value3 (4,6), Value4 (6,9), Value5 (8, 12)] // Values(Value[] arr) 2t
print(String str, Value[] arr) AHS

vArray4: [Value6 (10,2), Value7 (20,3), Value8 (30,4)] // vArray2 CH®] print(String str, Object 0) AtS
After setValueAt vArray4: [Value6 (10,2), Value7 (20,3), Value8 (30,4)] // setValueAt2 AL} index
bound7} ofL|oiM XIEHRE metM #eHe| vArray47t ICHE £

2.2 main()0ll (2)= while-loop= At23}0 vArray4§ E3sl= W82 H15l0{, do-while, foreach,
for +E2 eHdsizl. flo ZEof BiZtof =3 =HSICL (107)

2.3 main()0f| (3)2 vArray4E O| 2%t ArithmeticOperator @42 HOF1 QICt MAMANE Hoizt.
(10%)
H0+2=12
10-2=8
10*2=20
10/2=5
10%2=0
20+ 3 =23
20-3=17
20*3 =60

20/3=6

20% 3=2
30+4=34
30-4=26
30*4 =120
30/4=7

30%4=2

2.4 main()0l (4)= Userlnput2 AL238}0] ArithmeticOperator & H4H5HE O|E Eo{F1 Qlct 2|9
Ao gizholl =3 EHdSict (108)

2.5 main()0l| (5)= Value 22{2 9| static HHO| A8 S EOo{F1 QUCt AHMZANE XM 1 O|gE
AEstatl (107H)

// Value 1A 2| counte Value(inta, intb) H&XI7t £&F m F7FECL. fill(vArray1)ol| M Xt
/15 EE&, fill(vArray2)|l M 3 &, setValueAt(5, new Value(100,200))HME 1H H &
Value count =9

// Value.resetCount() %01 count= 0

Value count =0

2.6 main()0ll (6)= abstract class®t interfaceE Al83%t= O|E RO F1 QCH TE X F BER
error: cannot find method7} &/d3tCt 22| ZE0 of2HE F™Estn MMAIE X0z} (10H)

((Moveable)v).move(1,2); // Printer & MoveableZ type casting
((Scalable)v).scale(5); // Printer € ScalableZ type casting
Value1 (2,4)

Value1 (10,20)

Value2 (4,6)

Value2 (20,30)
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2.7 main()0l (7)& set HI2AE parameter passing2| 0| & EO=I—|—.|_ QCt H¥ANE XM 1 O||]E
AHStat. XHHEoi| A prlmltlve typelll reference type2| AL parameter passing0| O{E7| E|=X]|

2.8

?_|-|:}°| Jk-ll:l:l I‘E-I' (101-1)

set(int, int)= int (primitive type)2 parameter2 EL{E Zi0|2} Zto| SAHEICH
set(int)= HH(reference type)E parameter2 = LM reference7t SAMEICE.
set(Value)= Z2ll&(reference type)E parameter2 HLHH reference7t SAFEICEH

intArray: [2, 3] // set(int, int) %0l 2t H45 QIS
intArray: [6, 3] // set(int[)¥0ll Zt HE MZ
value: [2, 3] // set(int, int)¥0| gt HS ¢
value: [6, 3] // set(Value)¥0] gt HE MZ

l]_l]|0u_

main()0l (8)E upcasting, downcasting, dynamic binding?| O|& EOF1 QIC}. Upcasting,
downcasting, dynamic bindingZ XtM|5| HHSI2L {12 I E (6) (8)0A ALEHIE #OtM HEHStEL.
(10%)

upcasting2 ot S22 M E &9 S22l A= HEASE A= xS

=2
downcasting2 A%l S22 HHE ¢l S2AQ HHZE HESE HCE HAIHOE type
castingdl| =C}.

dynamic binding2 &¢ 229 JHEHAE (virtual method) £ FAMAE(abstract
method)E o9 ZofA0AM HAE XY HO|(method overriding)st AL, A3MA| X HIQILO|
O|RO{X| s{T ZHH|2| overridingE HAEIL XIESLE S EE|NX|= 31' |E 1

Object obj = new Value(); // upcasting

if (obj instanceof Value) {
((value)obj).move(l1le, 20); // downcasting
((value)obj).print(); // downcasting
((Value)obj).scale(3); // downcasting

b
System.out.println(obj); // Value.toString &< dynamic binding (30, 60)
Printer[] vArray5 = {new Value(1,2), new Value(3, 4)}; // upcasting

for(Printer v : vArray5) {
((Moveable)v).move(1, 2); // type casting
v.print(); // Value.print ©<% dynamic binding
((Scalable)v).scale(5); // type casting

v.print(); // Value.print ©<% dynamic binding
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