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class MethodTest

5;
void Add1(int a, int b, ref int ¢)

inti

=2;

inti

++i;

="+ i);

Console.WriteLine("Add1 :

={2}", a, b, c);

{1} c

={0} b

Console.WriteLine("Addl : a

Add2();

¢ = Add3(a, b);

void Add2()

++i;

="+ i);

Console.WriteLine("Add2 :

int Add3(int a, int b)

++i;

=" +i);

Console.WriteLine("Add3:

intc=a+b;

{2}", a, b, ¢);

{1} c

={0} b

Console.WriteLine("Add3 : a

return c;
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static void Main()

{
MethodTest p = new MethodTest ();
Console.WriteLine("Main1: i=" + p.i);
p.it++;
Console.WriteLine("Main2: i=" + p.i);
inta=3,b=4,c=6;
p.Add1(a, b, ref c);
Console.WriteLine("Main3: i=" + p.i);
}
}
sz
Mainl : i=5
Main2 : i=6
Addl : i1=3
Addl : a=3 b=4 c=6
Add2 : i1=7
Add3 : i1=8
Add3 : a=3 b=4 c=7
Main3 : i=8

2. Cjg2 mEUX| +=ES S+ E2 Pt ZE2IW0ICL o] =2 I7M0| ML= ANE
Met. (10%3)

class RecursiveTest

{ static int Fibonacci(int n)
{
if(n==0]|n==1)
return n;
else
return Fibonacci(n-1) + Fibonacci(n-2);
}

static void Main()

{
int f = Fibonacci(1);

Console.WriteLine(f);
f = Fibonacci(3);

Console.WriteLine(f);
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f = Fibonacci(4);
Console.WriteLine(f);
f = Fibonacci(b);
Console.WriteLine(f);
f = Fibonacci(7);
Console.WriteLine(f);

3. O}82 2% HIES o|8% 35 AHY
o

= of He ZpgjAo|ct. EE ZEjA9| IsFullBoard()}
IsEmpty(int i, int j) HIAEE & slE}. (10H)

class Board

{
public char[,] matrix; /I board (3x3 2Atel Hi L)

public Board()

{
InitBoard();

I BE =75t
public void InitBoard()

{
matrix = new char[3, 3]; /1 3x3 2XH2l Bl
for (inti=0; i <matrix.GetLength(0); i++)
for (intj = 0; j < matrix.GetLength(1); j++)
matrix[i, j] ="";
}
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public bool IsFullBoard()

{
foreach (char c in matrix)
{
if c=="")
{
return false;
}
}
return true;
}

Il 220l s %7} H|A=XI?

public bool IsEmpty(int i, int j)

{
if (matrix[i,j]==""
return true;
return false;
}

4. C#9| boxing3} unboxing0| ZLAOIX| ZHoks| MEsta) (5H)

e M (boxing)
- Value gAlo| XIEH S Reference WO 2 HR= A

FI

® iHtA (unboxing)
- Reference EAlo| XAIEHE Value @o =2 H|.JI1L A
- Boxing & I YA|MQ Hsle TWQBIX| UX|TF Unboxinge & o= o3t

// boxing

inta =137,
object o1 = a;
object 02 = o1;
// unboxing
int b = (int)o2;
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5. C#2| CTS(Common Type System)= 7} Al (Value Type)i} &= Al (Reference Type)
O =2 LIECE C#2] 7|2 (enum, int, float, class, char, interface, object, struct, string
£)2 o= SoiM, It HAI BE YNS TS| MBSt (5T

o 7t gAl (value type)

3t gale XN 32 ol2ajo) 21 oo SAB 2
| Ch2 Aol g3 F 4+ 88

Bool, byte, char, decimal, float, int, struct, &

S
mjn
d
o
N

= 871 W=of o &tel

g
oX
o

® Ex YAl (reference type)
- "A2 US AR B Mz A= o ¢S JIEld & ST ANE 7telFl=
0| 7HsoiD HAE Ol L2 AE & ol FFS & + AL
- C(lass, delegate, interface, object, string, array

22 2 @40 X A S Husts Z2IWOICL o] Z2I7M0| H¥ME|l= FHEANE
)

class DoubleClass

{
public double value;
public DoubleClass (double value)
{
this.value = value;
}
}

class TypeTest
{

static void Main()
{
double vall = 3.5;
double val2 = 3.5;
if (vall ==val2)
Console.WriteLine("vall == val2");
else
Console.WriteLine("vall I=val2");

double val3 =vall;
if (vall == val3)
Console.WriteLine("vall == val3");
else
Console.WriteLine("vall I=val3");

object val4 = val1;
object val5 = val2;
if (val4 == val5)
Console.WriteLine("val4 == val5");
else
Console.WriteLine("val4 I=val5");

double val6 = (double)val4;
if (vall == val6)
Console.WriteLine("vall == val6");
else
Console.WriteLine("vall I=val6");
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if (val2 == val6)

Console.WriteLine("val2 == val6");
else

Console.WriteLine("val2 I=val6");

DoubleClass d1 = new DoubleClass(3.5);
DoubleClass d2 = new DoubleClass(3.5);
if (d1==d2)

Console.WriteLine("d1 ==d2");
else

Console.WriteLine("d1 !=d2");

DoubleClass d3 =d1;
if (d3==d1)
Console.WriteLine("d1 ==d3");
else
Console.WriteLine("d1 !=d3");

object d4 =d1;
object d5 =d2;
if (d4 ==d5)
Console.WriteLine("d4 == d5");
else
Console.WriteLine("d4 != d5");

d3.value = 4.5;
if (d1.value == d2.value)
Console.WriteLine("d1l.value == d2.value");
else
Console.WriteLine("d1.value = d2.value");

if (d1.value == d3.value)
Console.WriteLine("d1l.value == d3.value");
else
Console.WriteLine("d1.value = d3.value");

Console.WriteLine();

st7|) 20104

k=

=54}
vall == val2
vall == val3
val4 1= val5
vall == val6
val2 == val6
refl = ref2
refl == ref3

ref4 1= refs
refl.value = ref2.value
refl.value == ref3.value

109 229
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7. o dAap Ex Ao CH$t Pass-by-value?l Pass-by-reference M|AE Of7f H4 MME
walg =olo| &Y OlF E0| 2tEHs| MHstzt (10%)
® Pass value type by value (Z} €AlZ Ztof| o|st M HiAl)
- gt PA(value type)2 ¢t2 copydsto] D70 HE
- static void Squarel(int x) {
x*= x; Console.WriteLine("The value inside: {0}, x); // &3S 0M HAZ 0] =3 }
static void Main() {
int i =5; Squarel(i);
Console WriteLine("i={0}", i); // ZL&{Lt, =0 BHAE 0| 270 BHALX| @&
}
® Pass reference type by value (Bt Y@AZ ZHo| o|sh HE Hhal)
- HzxgM(reference type)2 HZE copydto] Oj7fH=0
- static void ChangeArrayl(int[] arr) {

arr[0] = 888; // 0| Q12| myArrayE ZO|

AZxStD Yoo Z myArray[0]=8882 H A
arr = new int[5] {-3, -1, -2, -3, -4} // SEUROM arrs M2 XH

Console.WriteLine(“The value inside: arr[0]={0}", arr[0]); // MZ X|H= HiEZ == }
static void Main() {

int[] myArray ={1, 4, 5}; ChangeArrayl(myArray);

Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=888Z &=
}

® Pass value type by reference (%}

HAS Axo0

o= O

ref 7| EE AFRSHY, 4t

Y4 (value type)= EHZO|
static void Square2(ref int x) {

x*= x; Console.WriteLine("The value inside: {0}, x); // Q] i& &ZX3
static void Main() {

int i =5; Square2(i);

Console WriteLine("i={0}", i); // & 0|A HZA= Zf
}

® Pass reference type by reference (Fx HA S F =0

ref 7|YEE AMESIY, HXx YAl(reference type)S
- static void ChangeArray2(ref int[] arr) {
arr[0] = 888; // | 212| myArrayE Z0| &=

arr = new int[5] {-3, -1, -2, -3, -4}; // &L} &

Ot

P

1 o8 Z myArray[0]=888=2 HZA
2 Q0| ChA| ¥
Console.WriteLine(“The value inside: arr[0]={0}", arr[0]); // MZE X|™HE HIEZ == }
static void Main() {

int[] myArray ={1, 4, 5};  ChangeArray2(myArray);

Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=-32 =%
}
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8. HAE 2B ZTY (method overloading)l} H|AE 2H2}0|Y (method overriding)2 ZHch
5| 451, CtZ PointTest TR2MO0IM QHEY D 2W{2j0|Ye| O|E ZF HOIA Hof

2t (10%3)

class Point
{
protected static int count = 0;
protected int x, y;
public Point() : this(0, 0) { }
public Point(int x, int y) { this.x = x; this.y = y; count++; }
~Point() { count--; }
public void SetPosition(int x, int y) { this.x = x; this.y =y; }
public void Move(int x, inty) { this.x +=x; this.y +=vy; }
public virtual void Print() { Console.WriteLine("X={0} Y={1}", X, ¥); }
public static int GetCount() { return count; }
public override string ToString() { return (String.Format(" ({0}, {1})", X, ¥)); }
}

class Point3D : Point
{
protected int z;
public Point3D() : this(0, 0, 0) { }
public Point3D(int x, inty, int z) : base(x, y) { this.z=z; }
~Point3D() { }
public void SetPosition(int x, int y, int z) { base.SetPosition(x, y); this.z=2z; }
public void Move(int x, inty, int z) { base.Move(x, y); this.z += z; }
public override void Print() { Console.WriteLine("X={0} Y={1} Z={2}", X, ¥, 2); }
public override string ToString() { return (String.Format(" ({0}, {1}, {2})", X, Y, 2)); }
}

class PointTest

{
static void Swap(ref Point p1, ref Point p2)

{
Point p;
p=pl;
pl=p2;
P2 =p;
}
static void Swap(ref Point3D p1, ref Point3D p2)
{
Point3D p;
p=pl;
pl=p2;
P2 =p;
}
static void Main(string[] args)
{
Point p1 = new Point();
Point p2 = new Point();
pl.SetPosition(10, 10);
pl.Move(20, 50);
pl.Print();
p2.SetPosition(20, 30);
p2.Print();
Swap(ref p1, ref p2);
Console.WriteLine(pl);
Console.WriteLine(p2);
Console.WriteLine(Point.GetCount());
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Point3D p3 = new Point3D();

Point3D p4 = new Point3D();
p3.SetPosition(10, 20);

p3.Print();

p4.SetPosition(30, 40, 50);

p4.Print();

Swap(ref p3, ref p4);
Console.WriteLine(p3);
Console.WriteLine(p4);
Console.WriteLine(Point.GetCount());

Point p5=p3;

p5.Print();

Point p6 = new Point3D(10,20,30);
p6.Print();

Point3D p7 = (Point3D) p5;
Console.WriteLine(p7);

|22 229 (method overloading)
S0t o 7Tt CHE 28 = Ol doste Aez, s¢st & 7|
FHSHX|CH CHE Of7f 0| ARE Me|g W AL
PointTest 22fA 0| Swap(ref Point pl, ref Point p2)2} Swap(ref Point3D pl, ref Point3D p2)
Point 22f{A0A MHEX} @ ZE Point()Q} Point(int x, int y)
Point3D S2{A0AM MEX @ ZZ Point3D()2t Point3D(int x, int y, int z)
Point@} Point3D Z2A0|AM SetPosition(int x, int y)2} SetPosition(int x, int y, int z)
Point@} Point3D Z2A0|AM Move(int x, int y)2F Move(int x, int 'y, int z)

or
mjo

o MHAE 2HEIO0|T (method overriding)

}
}
e 0
9. static

Asuro T ZoiAON SUSH S4B SUS OfHaR Moslo S Aol
L Z{oR, Mg 07l d40| IS8 HAM MARSID A2 0 AR

Virtual/override H&~E&= O|F, & MeHA}, Breh gf, S Of7f B 2|AETE S SO}
Point@} Point3D 2 A A virtual void Print() 2 override void Print()

Point 22| A 0| A override string ToString()

Point3D Z2{A0|AM override string ToString()

PointTest 22fA0|AM p5.Print) @2 p57t A A Point3DO|2 2, Point3DQ| Print()7} E & &

I

r
ook

field/methodS Ztchs| MESID, 88 9O| PointTest T2 10| A| statico| OE 25

robA =ofat. (5%)

® Static (FH) field

® Static (d&) method

Static field = XM OO|E 2 ZEjALH SfLIDH Stotel
SoA RN SHAF FHEHEIE

Point Z2lA0|A{ static int count

0

og
0%t
ful
HU
o M
ol

Static method = 222 HAEL A EE RIS Qo OB
AL F0ME SHATZHHAEDE SEIZ ALE

o
Static method+= instance field= 82 &7ts
Point S2lA 0| A static int GetCount()

PointTest 22fA 0| Al static void Swap(ref Point pl, ref Point p2)Q} static void Swap(ref
Point3D pl, ref Point3D p2)

9/11




e

D28 I £7knAl (2010 7H2%7]) 20104 108 229
o|F

chRcfstm HE|0|C|0j 23 HC

Sta

Jot
rE

o
F-‘.'-
f:

MB
02
o
¥
(o]

10. CtE/d (Polymorphism) 9| PointTest T2 18H0jjA 11 OIE 25

&opM Hofzt. (5%)
ot@g
MOl HASE SheIZeA0lM WY (override)stn ABWA|ZI| ME

& M
7éjQIE,_I overrideEl BHIHO| L{E2 2 AzZ|(late binding)

Point p5 = p3;

p5.Print(); // p5= p3& =X, p37t Point3DO|E 2 Point3D2| Print S & -late binding
Point p6 = new Point3D(10, 20);

p6.Print(); // p6= Point3DZHHE M3t A0|2Z Point3DQ| Print &= -late binding

Point3D p7 = (Point3D) p5;
Console WriteLine(p7);  // p7= p5& downcasting®t A2 Z Point3D2| ToString &=

11. 8HO| PointTest T2 M| PointZ 2| A2} Point3D Z2{A0f| IEquatable<T> QI E{Lj 0|
2 (interface)E A< (inherit)20l 18 (implement)stgt. (107)

interface IEquatable<T>

{
bool Equals(T obj); // R E HHEC 7} LX|5}H true OfL|H™H false
}
class Point : IEquatable<Point>
{
Il B et
public bool Equals(Point other)
{
if (this.x == other.x && this.y == other.y)
return true;
return false;
}
}
class Point3D : Point, IEquatable<Point3D>
{
Il B e
public bool Equals(Point3D other)
{
if (this.x == other.x && this.y == other.y && this.z == other.z)
return true;
return false;
}
}
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12. t32 Ci2|xH(Delegate)S ALE5SI0] Ast= 2=HE YHE XEoH M8 + A=

=27

2ol ¥l zhe X$2t. (10%)

public delegate double TemperatureConversion(double from);

class DelegateTest

{

static ____double__ FromFahrenheitToCelsius(__double F__ )

{
return (F - 32.0) * (5.0 /9.0);
}
static ___double__ FromCelsiusToFahrenheit(__ double C__ )
{
return ((9.0/5.0) * C + 32.0);
}

/I factory method for returning delegate
static public TemperatureConversion GetConversionMethod(string conversionType)
{
TemperatureConversion conversion,
switch (conversionType)
{
case "1":
conversion = new TemperatureConversion(FromCelsiusToFahrenheit);
break;
case "2":
conversion = ___new TemperatureConversion(FromFahrenheitToCelsius);_
break;
default:
throw new ArgumentException("&=8l= conversion type: "+conversionType);

}

return conversion;

}

/l'user input to temperature and type of conversion

static public void GetUserInput(out double temperature, out string conversionType)

{
Console.WriteLine("Temperature Converter");
Console.WriteLine("1: Celsius => Fahrenheit");
Console.WriteLine("2: Fahrenheit => Celsius");
Console.Write(" 8l 2EHEI2 QBSIA2 (Lor2): ")
conversionType = ___ Console.ReadLine();___
Console.Write("H &35t Xst= 2 FHSMAL2: ),
temperature = ___ Double.Parse(Console.ReadLine());__

}

static public void Main()
{
double temperature;
string conversionType;
GetUserInput(out temperature, out conversionType);
TemperatureConversion doConversion = GetConversionMethod(conversionType);
double result = doConversion(temperature);
Console.WriteLine("\n conversionType={0} Temperature={1} Result={2}\n",
conversionType, temperature, result);
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