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class MethodTest
{

static inti =5;
static void Multiply1(int i) {
i *=2;
Console.WriteLine("Multiplyl : i=" +i.ToString());

}

static int Multiply2(int a, int b) {
inti=2;
i *=2;

Console.WriteLine("Multiply2 : i=" +i.ToString());
Multiply1(i);
intc=a*b;

Console.WriteLine("Multiply2 : a={0} b={1} c={2}", a, b, ¢);

return c;
}
static void Multiply3(int a, int b, ref int c) {
i *=2;
Console.WriteLine("Multiply3 : i=" +i.ToString());
¢ = Multiply2(a, b);
Console.WriteLine("Multiply3: c=" + ¢.ToString());
}
static void Main()
{
Console.WriteLine("Mainl: i=" +i.ToString());
i *=2;
Console.WriteLine("Main2: i=" +i.ToString());
Multiply1(i);
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Console.WriteLine("Main3: i=" +i.ToString());
inta=3,b=4,c=6;
Multiply3(a, b, ref c);
Console.WriteLine("Main4: i=" +i.ToString());

—

Mainl : i=5
Main2 : i=10
Multiplyl : i=20
Main3 : i=10

Multiply3 - i=20
Multiply2 - i=4
Multiplyl : i=8
Multiply2 : a=3 b=4 c=12
Multiply3 : c=12

Main4 : =20

2. StandardWeightCalculator =2 1zH9| C}Z HAEEQ| LHE {LEHE di2f. (10H)

enum Gender { Female, Male }
enum BMI { Underweight, Normal, Overweight, Obesity }
enum Activity { Low, Medium, High }

Il GetGenderFromString WAEE strgk2 Ul e Gender @AF o2 uks)
Gender GetGenderFromString(string str)

{
if (str =="=" || str =="M")
return Gender.Male;
return Gender.Female;
}

Il GetNormalWeight MAE+E YHEZ A (cm)E o] &3l ETFAFT(kg)E ALt
Il ' @REEAF = AF(cm) x AF(cm) x 22 x 0.0001f
Il AREEAF = AF(cm) x AF(cm) x 21 x 0.0001f
float GetNormalWeight(float height, Gender gender)

{
if (gender == Gender.Male)
return height * height * 22;
return height * height * 21;
}
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/| GetBMI HIAEE 71Fd ZASY BMI AFLE wg
/I BMI = RZ(kg)/A17"2(m"2)
/I BMIAIARgEO] 2009k A A F, 20~24 B2, 25~29 FHA]F, 300]F H]
BMI GetBMl(float height, float weight)
{
float bmi = weight / (height * 0.01f)/ (height * 0.01f);
Console.WriteLine("bmi=" + bmi);
if (bmi < 20.0)
return BMI.Underweight;
else if (bmi >= 20.0 && bmi < 24.0)
return BMI.Normal;
else if (bmi >= 24.0 && bmi < 30.0)
return BMI.Overweight;

return BMI.Obesity;

/I GetActivityFromString M A&ZE strgke] Low/Medium/Highollulgl Activity @A Z o2 kg
Activity GetActivityFromString(string str)

{
if (str == "Low")
return Activity.Low;
else if (str == "Medium")
return Activity.Medium;
return Activity.High;
}
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Pass-by-value®}l Pass-by-reference H|AE Of7 4 HME
of ZHcs| dHStEL. (10F)

-t "Al(value type)2 7t

static void Squarel(int x

(&

x*= x; Console.WriteLine("The value inside: {0}", x); // & E0|M HA
static void Main() {

int i =5; Squarel(i);

Console.WriteLine(“i={0}", i); // 12{L}, =0l A &
}

4= 2f0| [F0 HHHLE[X] Gis
® Pass reference type by value (&= HAIS ZHo| 2|8t ™E HiAl)
-  ExYAl(reference type)2 X E

= copystd] Of7HH==0f ™H
- static void ChangeArrayl(int[] arr) {

arr[0] = 888; // Tf|I12] myArrayE Z0| & Z=38t1 QYOO 2 myArray[0]=8882 H
arr = new int[5] {-3, -1, -2, -3, -4}, // &=FURO0|M arre ME X|H
Console.WriteLine(“The value inside: arr[0]={0}", arr[0]); // M2 X|™HE= H|IE=Z == }
static void Main() {

ot

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

Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=8882 =&
}

® Pass value type by reference (} EAl2 ®x0f

1o

rot

rA
n

ref 7|YEE ALESHN, 2f &4l(value type)S EHZO
static void Square2(ref int x) {

x*= x; Console.WriteLine(“The value inside: {0}, x); // 0|9l iZ &=X3
static void Main() {

=

int i =5; Square2(i);

Console.WriteLine("i={0}", i); // €==0|A] HAEZ Zi0] QEZ HiH
}
°

Pass reference type by reference (&= HAIZ E X0
ref 7| EE AtE25l0], =X &Al(reference type)
— static void ChangeArray2(ref int[] arr) {

arr[0] = 888; // O 12| myArrayES ZO|

S BEO| o3 MY

EZxStD oo =F myArray[0]=888= B A
arr = new int[5] {-3, -1, -2, -3, -4}; // d2{L} Y=

= H{EO| CHA| HY
Console.WriteLine(“The value inside: arr[0]={0}", arr[0]); // M2 X|™HE= H|IE=Z == }
static void Main() {

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

Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=-32 =&
}
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Ho|slal. Size 22jA = Widthel Height &/
Zt =Lt (103)

enum Color { Red, Green, Blue }
abstract class A
{
public Color FillColor {
get;
set;
}
public Point Position {
get;
set;
}
public Size Size {
get;
set;
}
public A(Color fillColor, Point position, Size size) {
this.FillColor = fillColor;
this.Position = position;
this.Size = size;
}
public abstract void Draw();
}
class Point
{
public int X {
get;
set;
}
public int Y {
get;
set;
}
public Point() : this(0, 0) { }
public Point(int x, int y) { this.X = x; this.Y =vy; }
public void SetPosition(int x, inty) { this.X = x; this.Y =y; }
public virtual void Print() { Console.WriteLine("Point ({0},{1})", X, Y); }
public override string ToString() { return (String.Format("({0},{1})", X, Y)); }

}

class Size
1

public int Width {
get;
set;
}
public int Height {
get;
set;
}
public Size() : this(0, 0) { }
public Size(int width, int height) { this.Width = width; this.Height = height; }
public virtual void Print() { Console.WriteLine("Size ({0}x{1})", Width, Height); }
public override string ToString() { return (String.Format("({0},{1})", Width, Height)); }
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Point3D F2fAQ} PointdD Se{Ao| HAEE BF FSIEL base} this 7|HEE

of AEE ZHASHA FYBCL (10%)

class Point3D : Point

{

public int Z {
get;
set;
}

public Point3D() : this(0, O, 0) { }

public Point3D(int x, inty, int z) : base(x, y) { this.Z =z; }

public void SetPosition(int x, inty, int z) { base.SetPosition(x, y); this.Z =z; }

public override void Print() { Console.WriteLine("Point3D ({0},{1},{2})", X, Y, Z); }

public override string ToString() { return (String.Format("Point3D ({0}, {1}, {2})", X, Y, 2)); }

class Point4D : Point3D

{

public int W {
get;
set;
}

public Point4D() : this(0, 0, 0, 0) { }
public Point4D(int x, inty, int z, int w) : base(x, y, z) { thisW =w; }
public void SetPosition(int x, int y, int z, int w) { base.SetPosition(x, y, z); this.W =w; }

public override void Print() { Console.WriteLine("Point4D ({0},{1}.{2}.{3})", X, Y, Z, W); }

public override string ToString() { return (String.Format("Point4D ({0}, {1}, {2}.{3})", X, Y, Z, W)); }
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6. Ct22 B, C, D, E 2BAE F7}¥oz H0o{Fn QICt C}HEA (Polymorphism)0| 2oIQIX|
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classB: A
{
public B(Color fillColor, Point position, Size size)
: base(fillColor, position, size) { }
public override void Draw() {
Console.WriteLine("B& ({0} {1}l {2}x{3}=.71¢} {4}4",
Position.X, Position.Y, Size.Width, Size.Height, FillColor);
}
}
classC: A
{
public C(Color fillColor, Point position, Size size)
: base(fillColor, position, size) { }
public override void Draw() {
Console.WriteLine("CE ({0} {1})°ll {2}x{3}=.71¢} {4}4",
Position.X, Position.Y, Size.Width, Size.Height, FillColor);
}
}
classD: A
{
public D(Color fillColor, Point position, Size size)
: base(fillColor, position, size) { }
public override void Draw() {
Console.WriteLine("D& ({0} {1})°ll {2}x{3}=Z.71¢} {4}4",
Position.X, Position.Y, Size.Width, Size.Height, FillColor);
}
}
classE: D
{
public E(Color fillColor, Point position, Size size)
: base(fillColor, position, size) {
if (size.Width < size.Height)
Size.Height = size.Width;
else
Size.Width = size.Height;
}
public sealed override void Draw() {
Console.WriteLine("E= ({0} {1}l {2}x{3}=Z7]<} {4} 4",
Position.X, Position.Y, Size.Width, Size.Height, FillColor);
}
}

class Program

{

static void Main(string[] args)
{
A[] aList = new A[5] { new C(Color.Red, new Point(0, 0), new Size(10, 30)),
new D(Color.Green, new Point(20, 30), new Size(10, 30)),
new B(Color.Blue, new Point(30, 40), new Size(20, 30)),
new E(Color.Blue, new Point(50, 60), new Size(40, 50)),
new D(Color.Blue, new Point(10, 20), new Size(20, 30))
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foreach (var elem in aList)
elem.Draw();

Point p1 = new Point(1, 2);

Point3D p2 = new Point3D(10, 11, 12);
Point4D p3 = new Point4D(20, 21, 22, 23);
Console.WriteLine("pl: {0}", p1);
Console.WriteLine("p2: {0}", p2);
Console.WriteLine("p3: {0}", p3);
pl=p2;

P2 =p3;

pl.Print();

p2.Print();

p3.Print();

p2.SetPosition(4, 5, 6);
Console.WriteLine("p2: {0}", p2);
p3 = (Point4D)p2;
Console.WriteLine("p3: {0}", p3);
Point4D p4 = (Point4D)p3;
Console.WriteLine("p4: {0}", p4);

= o 7 oao] HWACE AR £ Y A
oot o9l 20M HRE HAES 5t S22 0M XHF 2| (override)st
™O|=l overridezl HHO| LS Z X Z|(late binding)StL}.

Gl& 0] - pl = p2; // upcasting; p12 Point3DZ4X| (10,11,12)

p2 = p3; // upcasting; p2+= Point4DZHK| (20,21,22,23)

p2.SetPosition(4, 5, 6); // p27t AX| PointdDZiX|| (20,21,22,23)0|22 (4,56,23)E HH
p3 = (Point4D)p2; // downcasting; p27} AX|Z PointdADZX|0| 22 p3&k Point4D ZHX|

Point4D p4 = (Point4D)p3; // downcasting; p37t &K Z PointdDZHHO|2 2 p4T Point4D X
AlsiZ q}

k1 mjo
>
0
>
=
=2
=
HU

Ce= (0 0)0f] 10x30=7|2t RedAd
D= (20 30)0)| 10x303.7|2} GreenAH
B= (30 40)0f 20x303 7|2t BlueA
E= (50 60)0f 40x40=3.7|2} BlueAd
D= (10 20)0f 20x30=.7|2} BlueAH
pl: (1, 2)

p2: (10, 11, 12)

p3: (20, 21, 22, 23)

Point3D (10, 11, 12)

Point4D (20, 21, 22, 23)

Point4D (20, 21, 22, 23)

p2: (4, 5, 6, 23)

p3: (4,5, 6, 23
p4: (4, 5, 6, 23

~—
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. 2lo] 4-68 OfH|oA LE Xl virtual/override@}l abstract/override12| 1 sealed®| X}0|%
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T A =

virtual/override :

Point, Size 222 2| public virtual void Print() { ........ = O 2228 d&de mlZ A0 o] HAEE
AMHEolg = ct= 9|02 virtval2 X[ FHCt

PointE At£HE2 Point3D, J12|11 Point3DE A=8F2 Point4DQ| public override void Print() { ........ JOIPS
FItEl 220i et 23S AHEHo| Bt

Point, Size, Point3D, PointdD Z2{A9°| public override void ToString() { ... = BE ZgiAvt

System.ObjectOf| N &K 20PA 2p F220| A ToString()S AMZ2IBHAl At SHLt.

abstract/override :
EAMZ A A0 public abstract void Draw(); £ abstract 2 X|HE HAEZ LHE TS & 4 QiCh
AE AM=HIO B C D, E 22|A2| public override void Draw() { ........ 1ol LHE 732 Sfof &t

sealed :
E S22 2| public sealed override void Draw() { ........ JMHE sealeddtod E SEAE Ar&stod AIEstE 2
EfA0IM O] HAEE O Old RHHLlsHAM AH8E £ gigS XIMECh

8. #|2| Point S2fAS FxSto| ZrPAM FEYAS HwPCL 0] =270 HPEE=
EHZE M} (10H)

static void Main()

{
int vall = 5;
int val2 = 10;
if (vall ==val2)
Console.WriteLine("vall == val2");
else

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

object val3 = vall;
object val4 = vall;
if (val3 ==val4)
Console.WriteLine("val3 == val4");
else
Console.WriteLine("val3 I=val4");

int val5 = (int)val3;
int val6 = (int)val4;
if (val5 == val6)
Console.WriteLine("val5 == val6");
else
Console.WriteLine("val5 !=val6");

Point posl1 = new Point(vall, val2);
Point pos2 = new Point(vall, val2);
if (posl==pos2)
Console.WriteLine("posl == pos2");
else
Console.WriteLine("posl !=pos2");
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if (posl.X ==pos2.X)

Console.WriteLine("pos1l.X == pos2.X");

else
Console.WriteLine("pos1.X = pos2.X");

if (posl.Y == pos2.Y)

Console.WriteLine("posl1l.Y == pos2.Y");

else
Console.WriteLine("posl.Y = pos2.Y");

Point pos3 = pos1;
Point pos4 = pos1;
if (pos3 ==pos4)
Console.WriteLine("pos3 == pos4");
else
Console.WriteLine("pos3 != pos4");

object pos5 = pos3;
object pos6 = pos4;
if (pos5 ==pos6)
Console.WriteLine("pos5 == pos6");
else
Console.WriteLine("pos5 = pos6");

Point pos7 = (Point) pos6;
if (posl==pos7)
Console.WriteLine("posl == pos7");
else
Console.WriteLine("posl !=pos7");
if (pos2 ==pos7)
Console.WriteLine("pos2 == pos7");
else
Console.WriteLine("pos2 !=pos7");

Console.WriteLine();

vall I= val2
val3 I= val4
val5 == valé
posl != pos2
posl.X == pos2.X
posl.Y == pos2.Y
pos3 == pos4
pos5 == pos6
posl == pos7
pos2 != pos7
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9. IEquatable?} IComparable CQIE{H0|AE ZtTts| MHSIZE. CHS  Point 220
IEquatable<T>2} IComparable<T> QIE{H|0|A S Ab&HIO} L& (implement)d}at. (10H)

interface IEquatable<T>

{
bool Equals(T obj);
}
interface IComparable<T>
{
int CompareTo(T obj);
}
class Point : IEquatable<Point>, IComparable<Point>
{
/| =7t M=k

/[ Point 2jA9| X Y7} B5 Z'O X true OFL|HH false
public bool Equals(Point other)

{
if (this.X == other.X && this.Y == other.Y)
return true;
return false;
}

/l Point A9 X7} Ze™ Y7I £71 ¢ 2X|E H|n
public int CompareTo(Point other)

{
if (this.X == other.X)
return this.Y. ToCompare(other.Y);
return this.X.ToCompare(other.X);
}

]
J

IEquatable QIE{L{|O|A:
|[Equatable QIE|H[O|AE= o1 N7t S LS HEfO| CHE K|t &
HAEE MSdh= AHEO|AR, o X7t obj Qls=2| Ztut Z2

TOIotCh ==0f 1= MK LHZFO| &H ZOUAS I F K2 LIEO| Z

m
rlo
Ral
=S
El
Ot
rir
!
>
o

IComparable QIE{H|O|A:

obj Ql4-wC Xool omrt &t

] = 245 7

+8 LoD 02 1B 0HLt 2 £8 HIECEE THSICL HYMS ASE Al Sont (BT
2
o
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10. C}2 Main H2AE0 2= ¥l Y Z°| IEE TestA, TestB, Print, PrintThree | AEE A}
st =dstet (5H)

class NumValue
{
public int A { get; set; }
public static int B{ get; set; }
public const int THREE=3;
public NumValue(int a,intb){ A=a; B=b;}
public bool TestA(int value) { return A > value; }
public static bool TestB(int value) { return B == value; }
public void Print() { Console.WriteLine("a={0} b={1}", A, B); }
public static void PrintThree() { Console.WriteLine("Three!"); }
}

class NumValueTest

{

static void Main() {
NumValue n = new NumValue(5, 3);

if (n.A>NumValue.THREE)
Console.WriteLine("a={0} b={1}", n.A, NumValue.B);
if (NumValue.B == NumValue.THREE)

Console.WriteLine("Three!");

if (n.TestA(NumValue.THREE))

n.Print();
if (NumValue.TestB(NumValue. THREE))

NumValue.PrintThree();
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11. Ct32 #dols 2:HEe S X™Hsy

(53)

g 4 Q= ma3Mo|ct. ¥l 7HS Ay}

public delegate_double Conversion(double from);

class DelegateTest

{
static double F2C(  double f )
{
return (f - 32.0) * (5.0 / 9.0);
}
static double C2F(___doublec )
{
return ((9.0/5.0) * ¢ + 32.0);
}
/[ factory method for returning delegate
static public Conversion GetConversionMethod(string conversionType)
{
Conversion conversion;
switch (conversionType)
{
case "C2F":
conversion = new Conversion(C2F);
break;
case "F2C":
conversion = new Conversion(F2C);
break;
default:
throw new ArgumentException("2<81= conversion type: "+conversionType);
}
return conversion;
}
/l'user input to temperature and type of conversion
static public void GetUserIlnput(out double temperature, out string conversionType)
{
Console.WriteLine("Temperature Converter");
Console.WriteLine("C2F: Celsius => Fahrenheit");
Console.WriteLine("F2C: Fahrenheit => Celsius");
Console.Write("¥3te 2EHES2 AHSIA|2 (C2F or F2C): ");
conversionType = Console.ReadLine();
Console.Write("H &5t Xtst= 22 YHSMAIL2: ),
temperature = Double.Parse(Console.ReadLine());
}
static public void Main()
{
double temperature;
string conversionType;
GetUserInput(out temperature, out conversionType);
Conversion doConversion = GetConversionMethod(conversionType);
double result = doConversion(temperature);
Console.WriteLine("\n conversionType={0} Temperature={1} Result={2}\n",
conversionType, temperature, result);
}
}
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