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class MethodTest
{

static inti = 5;

static void Multiply1(int i) {
i*=2;
Console.WriteLine("Multiply1 : 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, c);
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=" + c.ToString());

}

static void Main()

{
Console.WriteLine("Main1: 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());

-

Ed8a
Mainl : i=5
Main2 : 1i=10
Multiplyl : i=20
Main3 : 1i=10
Multiply3 : i=20
Multiply2 : i=4
Multiplyl : i=8
Multiply2 : a=3 b=4 c=12
Multiply3 : c=12
Main4 : i=20

2. StandardWeightCalculator T2 39| C}E HAEE9| LHE RHE i} (107H)

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

Il GetGenderFromString WA=+ strgks gyl w2l Gender €A 0.2 kg
Gender GetGenderFromString(string str)

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

Il GetNormalWeight WA=+ S EZ A cm)E o]83d EFAF(kg)E ALt
Il GREZEAZF = A& (cm) x 2% (cm) x 22 x 0.0001f
Il AAZZEAZF = A& (cm) x A173(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 H A== 7|Eo A3t BMI €A¥ o2 W
Il BMI = A F(kg)/A1A2(mA2)
I BMIAIAkgko] 20u] 5t X 2] %, 20~24 A4}, 25~29 FA|F, 3004 H| g
BMI GetBMi(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;

Il GetActivityFromString "l A=+ strzto] Low/Medium/HighdlulE} Activity @A d o2 vist
Activity GetActivityFromString(string str)

{
if (str == "Low")
return Activity.Low;
else if (str == "Medium")
return Activity.Medium;
return Activity.High;
}
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it Pass-by- value.‘ll' Pass- by reference H&E D47 Hy M

® Pass value type by value (2} A2 Zt0| 2|gh TE W)
- ot @A(value type)2 S copydsto] Of7fEH==0f HE
- static void Squarel(int x) {
x*= x; Console.WriteLine("The value inside: {0}’ x); // &LHE0M HZAE Zto] &=
static void Main() {
int i =5; Square1(i);
Console.WriteLine("i={0}", i); // J2{L}, &==0|A HFGE 70| 2E0| HHZX| %S
}
® Pass reference type by value (&
- &HxgAM(reference type)2
- static void ChangeArray1(int[] arr) {
arr[0] = 888; // | 2!2] myArray— 7F0| ExstD QOB 2 myArray[0]=8882 H A&
arr = new int[5] {-3, -1, -2, -3, -4}; // €TWHEOA arre MZE XA
Console.WriteLine(”The value inside: arr[0]={0}", arr[0]); // MZ X|QEl HIEZ =5 }
static void Main() {
int[] myArray ={1, 4, 5};  ChangeArray1(myArray);
Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=8882 &= &
}
® Pass value type by reference (2} A2 &=0 o|%t
- ref 7|} EE ALESIO], 2t A (value type)2 EHZO
— static void Square2(ref int x) {
x*= x; Console.WriteLine("The value inside: {0}", x); // OIQl & &=XSIE=Z 0| A )
static void Main() {
int i =5; Square2(i);
Console.WriteLine("i={0}", i); // &=0lM HAE 2
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}
® Pass reference type by reference (= HAl2 =0

| HhA
- ref 7|YEE AIESI0], HX YA(reference type)a H=0f oo MEHAZS ALE

|0

— static void ChangeArray2(ref int[] arr) {
arr[0] = 888; // MIQI2] myArrayE Z0| =St YOS 2 myArray[0]=8882 H Y
arr = new int[5] {-3, -1, -2, -3, -4}; // d2{Lt /A2 H{ZHO| CtA| HA
Console.WriteLine(“The value inside: arr[0]={0}", arr[0]); // MZ X|H=l HIEZ &= }
static void Main() {
int[] myArray ={1, 4, 5};  ChangeArray2(myArray);
Console.WriteLine("myArray[0]={0}", myArray[0]); // myArry[0]=-3E =&
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4. CI2 AZ2H20NM EBst= Size SEIAE
C =
—_=

o
a+ M’dXtet Print 12|11 ToString MIAZEE ZF=CE (10H)

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 = y; }
public void SetPosition(int x, int y) { 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)); }

‘de|s}El. Size E2jA = Widtht Height £7d
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CtS Point3D S2{22} Point4dD Scf22| HAES BF FH6IEL base®t this 7[HEES
Ag5l0 AES ZHESHA E/ETC (1073)
class Point3D : Point
{
public int Z {
get;
set;
}
public Point3D() : this(0, 0, 0) { }
public Point3D(int x, int y, int z) : base(x, y) { this.Z=2z; }
public void SetPosition(int x, int y, int z) { base.SetPosition(x, y); this.Z = z; }
public override void Print() { Console.WriteLine("Point3D ({0},{1},{2})", X, Y, 2); }
public override string ToString() { return (String.Format("Point3D ({0}, {1}, {2})", X, Y, Z)); }

class Point4D : Point3D

{
public int W {
get;
set;
}
public Point4D() : this(0, 0, 0, 0) { }
public Point4D(int x, int y, int z, int w) : base(x, y, z) { this.W = 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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Ol S0f XpAis] MFster. 12T Main HAES| 53 AdE ’5101E} (10H)
classB: A
{
public B(Color fillColor, Point position, Size size)
: base(fillColor, position, size) { }
public override void Draw() {
Console.WriteLine("B+ ({0} {1})°ll {2}x{3}=7]<} {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("C+ ({0} {1})°ll {2}x{3}=7]<} {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}=7]<} {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("EX ({0} {1})° {2}x{3}=7]<} {4}4",
Position.X, Position.Y, Size.Width, Size.Height, FillColor);
}
}
class Program
{

static void Main(string[] args)
{
A[l 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))

Aelx]
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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("p1: {0}", p1);
Console.WriteLine("p2: {0}", p2);
Console.WriteLine("p3: {0}", p3);
p1=p2;

p2 = p3;

p1.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);

}
CHYE - 52 8ol S8 o 7 o|¢2l YAz A8Y + s AS Ciddolzata
SICh SRIZ A0 dotE HAES SFRIZ A0 XHFLl (override)otil AHAIZHO| A2

Ol override® HHO| LHE2Z X 2[(late binding)2HL}.

Ol& 0 - p1 = p2; // upcasting; p12 Point3DZ{H| (10,11,12)

p2 = p3; // upcasting; p2= Point4DZ4X| (20,21,22,23)

p2.SetPosition(4, 5, 6); // p27t A X Point4dDZHAX| (20,21,22,23)0|22 (4,5,6,23)E HZA
p3 = (Point4D)p2; // downcasting; p27t M Z Point4DZX 0|22 p3&= Point4D 24|

Point4D p4 = (Point4D)p3; // downcasting; p37t X2 Point4DZHM|O|E2 p4T Point4D ZHK|
dAZqt

C= (0 0)0fl 10x3027|2} Red*4
DE (20 30)0 10x302 7|2t Green*
BE= (30 40)04| 20x3037|2} Blue*l
E= (50 60)0] 40x40=17|2t Blue’t
DE (10 20)0 20x302 7|2t BlueAd
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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7. 12| 4-6H O H|OA] == Xl virtual/override2} abstract/override 12|11 sealed2| X}O|H
o] 22IX| o|E S0 7IEHs| A =35t (107H)

virtual/override :

Point, Size 2222 public virtual void Print() { ........ = 0| EeiaE &K THlEeiAoM Ol HAEE
AMHolgh £ ke ol0|2 virtual2 X[ EtC.

PointE &&HZ2 Point3D, 12[1 Point3DE &&= Point4D2| public override void Print() { ........ 1ol A
FIHEl 22of gt 73S MYl stk

Point, Size, Point3D, Point4dD Z2HA9| public override void ToString() { ... e RE 227t

System.ObjectO| A &f£2HOFA Zh 220 A ToString()= MELlsHA AHESICE

abstract/override :
F&Zef2 A0 public abstract void Draw();E abstract2 2 X|HE HAEZ L8 F3Hg & £+ glict
AE &£82 B C D E 22122 public override void Draw() { ........ ol LHE 32 sok Btot.

sealed :
E 2229 public sealed override void Draw() { ........ M= sealeddto] E EHAE 4&35t01 A8 2
iAo O HAEE o Ol4 MHosHM AEE + eSS XM

8. 919 Point SUAS HxsH0) FPMT HEYAS HRHCL 0] TEIY0| MYEE
SAZIE Mt (108)

static void Main()

{
int val1 = 5;
int val2 =10;
if (val1 == val2)
Console.WriteLine("val1 == val2");
else

Console.WriteLine("val1 != val2");

object val3 = val1;
object val4 = val1;
if (val3 == val4)
Console.WriteLine("val3 == val4");
else
Console.WriteLine("val3 != val4");

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

Point pos1 = new Point(val1, val2);
Point pos2 = new Point(val1, val2);
if (pos1 == pos2)
Console.WriteLine("pos1 == pos2");
else
Console.WriteLine("pos1 != pos2");
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if (pos1.X == pos2.X)
Console.WriteLine("pos1.X == pos2.X");
else
Console.WriteLine("pos1.X != pos2.X");

if (pos1.Y == pos2.Y)
Console.WriteLine("pos1.Y == pos2.Y");
else
Console.WriteLine("pos1.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 (pos1 == pos7)
Console.WriteLine("pos1 == pos7");
else
Console.WriteLine("pos1 != pos7");
if (pos2 == pos7)
Console.WriteLine("pos2 == pos7");
else
Console.WriteLine("pos2 != pos7");

Console.WriteLine();

posl.X == pos2.X
posl.Y == pos2.Y

vé11 I= val2

val3 != val4
val5 == valé
posl != pos2

pos3 == pos4
pos5 == pos6
posl == pos7
pos2 != pos7
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9. IEquatable?} IComparable QIE{HO|AF ZtCHS| HEsiel. CHE  Point 2220
IEquatable<T>2} IComparable<T> QIE{HO|AE ArLHto} 38 (implement)StEL. (10H)

interface IEquatable<T>

{
bool Equals(T obj);
}
interface IComparable<T>
{
int CompareTo(T obj);
}
class Point : IEquatable<Point>, IComparable<Point>
{

IS 4=

— =1 e

Il Point 2ajA9| X2 Y7 25 Z2H true OIL|™ false
public bool Equals(Point other)

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

Il Point 22{A2Q| X7} Z2o™ Y71 £7t o 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);
}

h |
J

IEquatable QIE{Lj|O|A:
|[Equatable QIE{I{|O|A= o X7} Lot HE{O| CHE 2Kt 22X FE =HQdt= Equals
HAEE HIste QEHHOIAZ, o K7t obj Q19| 2t 22X true, CHE

Tolotht ==2t 1= ALK QLHZFO| eH ZofAS W F ANS O] Z2X| HuSt=H AHE

IComparable QIE{HO|A:

IComparable QIHI|O|A= 3 HKE SLSH YAO| CHE ZiK|Qt HLSH= (QEEOIA HE =ME

2}QI5H=) CompareTo HAEE HSsh= QAHEO|AZE, & Z4M|7t obj R=ELCH O™ 0ELCH &2
C

=
=
€2 05 O 020 2 +5 Ueol=E Foioith ZHUS MEY Al Sort ()2 I
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10. C}2 Main HI2E0 2E %l Y E2| FEE TestA, TestB, Print, PrintThree H|2AEE A}

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. OS2 #5ts 2=HE YHS X8t A8 + A= Z=2I™o|ct ¥ 7S x|zt
(53)

public delegate_double Conversion(double from);

class DelegateTest

{
static double F2C(___doublef )
{
return (f - 32.0) * (5.0 / 9.0);
}
static double C2F(__ _doublec )
return ((9.0/ 5.0) * ¢ + 32.0);
}
Il 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("&<8l= conversion type: "+conversionType);
}
return conversion;
}
Il user input to temperature and type of conversion
static public void GetUserlnput(out double temperature, out string conversionType)
{
Console.WriteLine("Temperature Converter");
Console.WriteLine("C2F: Celsius => Fahrenheit");
Console.WriteLine("F2C: Fahrenheit => Celsius");
Console Write("25l= 2T HES 2335IA|2 (C2F or F2C): ");
conversionType = Console.ReadLine();
Console.Write("# 2tst 1 X}st= 2 & LSHA2: ")
temperature = Double.Parse(Console.ReadLine());
}
static public void Main()
{
double temperature;
string conversionType;
GetUserlnput(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);
}
}
fu i §
-B-
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