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1. IEnumerable QIE{H|0|A = foreach 22 A6l M S TH=d}A| BI5E + A
X|gsict cfg 20 ©sl2l (207H)

Jhu

class Tokens : IEnumerable

{

private string[] elements;

public Tokens (string source, char[] delimiters) {
elements = source.Split(delimiters);

}

public IEnumerator GetEnumerator() {
return new TokenEnumerator(this);

}

private class TokenEnumerator : IEnumerator {
private int position = -1;
private Tokens t;
public TokenEnumerator (Tokens 1) {
this.t =1t;
}
public object Current {
get{ returnt.elements[position]; }
}
public void Reset() {
position = -1;
}
public bool MoveNext() {
if (position < t.elements.Length — 1) {
position++;
return true;
}
else {
return false;

}
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class Program

{

static void PrintArray (string[ ] arr) {
g T ER .

}
static void Main(string[ ] args) {
Tokens f = new Tokens ("Welcome to HCI2." , new char[] {* ’,*.);
foreach (string item in f)
Console.WriteLine(item);
PrintArray/(f Elements),
}

1.1. Main H4AE 99| Y& %l foreach FE22| &2 ZAME Hoiz} (57)

Welcome
to
HCI2

&23l= PrintArray(string[]

ro:
M
&

1.2. for® Console.WriteLine® AF8310q string HIQHQ| HAE
arr)B F8stel (5%1)

static void PrintArray (string[ ] arr) {

for (inti = 0; i < arr.Length; i++)
Console.WriteLine(arr[i]);

1.3. Main HAE 9| PrntAray(fElements) T2 &3 ZAat7t 1.1. A% ZES= Tokens
oA 9| ElementsEh= propertyE & 5tc). (5H)

public string[] Elements

{

get{ return elements; }

}

1.4. Main HIAE ool IEnumeratorE AF235to{ &2 Ayl 1.1 ZAuel ZETE whie FE&
gtdstet (51)

IEnumerator ie = f.GetEnumerator();
while (ie.MoveNext() )

{
}

Console.WriteLine(ie.Current);
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class ArrayParameterPassingTest
{
static void PrintArray(string[] arr) {
foreach (var e in arr)
Console.Write("{0} ", e);
Console.WriteLine();
}
static void FillArray1 (string[] arr) {
for (inti = O; i < arr.Length; i++)
arr{i] = i.ToString();
}
static void FillArray2 (out string[] arr) {
arr = new string[3] { "a", "b", "c" };

}

static void ChangeArray1(ref string(] arr) {
arr[0] ="e";
Console.Write("ChangeArray1 inside1 :");
PrintArray(arr);
arr = new string[3] { "a", "b", "c" };
Console.Write("ChangeArray1 inside2 :");
PrintArray(arr);

}

static void ChangeArray2(int[] arr) {
arr[0] ="e";
Console.Write("ChangeArray2 inside1 :");
PrintArray(arr);
arr = new string[3] { "a", "b", "c" };
Console.Write("ChangeArray2 inside2 :");
PrintArray(arr);

}

static void Main(string[ ] args) {
string [] myArray1 = new string[3] { "a", "b", "¢" };
Console.Write("myArray1: ");
PrintArray(myArray1);

FillArray1(myArray1);
Console.Write("FillArray1: ");
PrintArray(myArray1);

myArray1 = new string [5] { ll1u, u2u, ||3||, u4u, ngn },
Console.Write("myArray1: ");
PrintArray(myArray1);

FillArray2(out myArray1);
Console.Write("FillArray2: ");
PrintArray(myArray1);

string [] myArray2 = new string[3] { "a", "b", "¢" };
ChangeArray1(ref myArray2);
Console.Write("ChangeArray1: ");
PrintArray(myArray?2);

myArray2 = new string [5] { ||1u, ||2u, ||3u, ||4u, ||5|| },
ChangeArray2(myArray2);
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Console.Write("ChangeArray2: ");
PrintArray(myArray2);

Ll

myArray1:abc

FillArray1: 01 2
myArray1:12345

FillArray2 :abc

ChangeArray1 inside1:eb ¢
ChangeArray1 inside2:abc
ChangeArray1:abc
ChangeArray2 inside1:e2345
ChangeArray2 inside2:abc
ChangeArray2:e2345

2. LC}22 struct, class, inheritance 0|X| =2 3H0|C}. C}S A 20| TolA|2. (45H)

struct Person2 {
protected string name; // ERROR
protected int age; // ERROR
public Person2(): this("HCI", 20) {} // ERROR
public Person2(string name, int age) { this.name = name; this.age = age; }
public virtual void Print() { Console.WriteLine("Person2 Name={0} Age={1}", name, age); }// ERROR
public override string ToString() { return string.Format("Person2 Name={0} Age={1}", name, age);

}

class Person {
private static int count;
public static int Count { get{ returncount; } }
protected string name;
protected int age;
protected Person(): this("HCI", 20) { count++; }
public Person(string name, int age) { this.name = name; this.age = age; }
public virtual void Print() { Console.WriteLine("Person Name={0} Age={1}", name, age); }
public override string ToString() { return string.Format("Person Name={0} Age={1}", name, age); }

}

class Student: Person {
private int id;
publicint Age { get{returnage;} set{age =value;} }
public Student() { id =2013; }
public Student(string name, int age, int id) : base(name, age) { this.id = id; }
public override void Print() { Console.WriteLine("Student Name={0} Age={1} ID={2}", name, age, id); }
public override string ToString() { return string.Format("Student Name={0} Age={1} ID={2}", name, age,

id); }
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class PersonTest {
static void Print(object o) {
Console.WriteLine(o);

}

static void Main(string[ ] args) {
Person2 h1 = new Person2();
Print(h1);
Person2 h2 = new Person2("Park", 20);
object 02 = h2;
((Person2)02).Print();

Person p = new Person(); // ERROR

Person p1 = new Person("HCI", 20);

Print(p1);

Student s1 = new Student();

s1.Age = 10;

Print(s1);

Person s2 = new Student("HCI2", 25, 111);
s2.Print();

Person s3 = new Student();
Console.WriteLine(s3);

Console.WriteLine("Person Count=" + Person.Count);

3.1 Person2 TXA el WE £l 4822 o7t Lt Ztzto| o|RE 7HES AT o7t
MR oA Z=E £Hstetk (108)

Structe &40l A28 £ 9222 protected 7INEE AIRE £ giCh

public string name;

publicintage; 2 =3

Structe 7|8 MMXIE & £ 2ict Person2() & MAE AH

Structe &50]| MA8E = QISEE virtual 7|/EE ME& =+ giCt. public void Print()2 +=H

3.2 Main HAE ¢to| YE # EE Person p = new Person()2 Ol2{7} gMgict O o|gE
AY¥siet (51)

Person 2249 7|EM Xl Person()2 “protected’® AI23510{ Q|Ho| Mg x|
A&HQl Student FE{AMIMEH 2= JHSSEE &

33 o0& Z=2a7o| &3 ZuE ozt (10H)

Person2 Name= Age=0

Person2 Name=Park Age=20

Person Name=HCI Age=20

Student Name=HCI Age=10 ID=2013
Student Name=HCI2 Age=25 ID=111
Student Name=HCI Age=20 ID=2013
Person Count=2
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3.4 Polymorphism(Ct&4)0| Fodelx| MHstEt fle] I=EoM I oE ot ozt (5%)

polymorphism O|Et &#%8 &35l F2ciAE & 7 ol&o HAloz AISH &+ UE W
cEdolgtn gt AA2ei20lM HMAHE HAEE 220 RHEL| (override)dt T
AdAlztoll ME2 HOolEl override® EEHO| LIS 2 *{E|(late binding)&HCt.

2| oMM s2.Print(); = Student2l Print()7} & E|0; E38 Console.WriteLine(s3);2 Student2]
ToString()0| £&; Print(p1);2 Person?| ToString()0l £&; Print(s1);2 Student®| ToString()0| £&;

3.5 Btef Qo Aol Person® Student FEHAOMIA Print) HAE H{Elo|e stx| offctH
EHZADI oA HeEtxl=x| dHste (5T)

2le| ofM|ollA s2.Print(); EE0IA, s2 Z4x|7} AA| Student Helololz E+51
Person CIOIE{® 22 Q@IX|3 1 Person?| Print()7} £2&F

3.6 BoxingZ} unboxing0| FSIQIX| MHE 2t el =0l I olE Aol Hoizt (5H)

Boxing2 value type2 reference typeL £ HIF =7

Unboxing2 reference type2 value type 2 HIF &= A

?lo] ol™MoliA] Print(h1)2 struct => object 2 boxing0| ‘&

OFEE7LK|2 object 02 = h2; T boxingO| &4

HHH ((Person2)o2).Print(); £ object &2l 028 Person2 struct @22 unboxing®t ¥ Print() £2&

3.7 Static HH EEet HAET fUelx| MHstet el I =M I olE &ot Eoizt. (5H)

Static 22 X|HE HH TEet HiAEEs oo MAYOO|HE oA T shtpt S
oA oRoME SClAE HMECEH = SolAH HMHAEYH HElZ A8

29| oxMolX Person eA Q| private static int count EEQ} public static int Count <
PersonTest 214 9| static public void Print(object 0)@} static void Main(string[] args) HAE

4. Cf22 FAH4E2A0 st =2IMo|ct CHE HE20| EotAl. (157)

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 virtual void Print() { Console.WriteLine("Point ({0},{1})", X, Y); }
public override string ToString() { return (String.Format("({0},{1})", X, Y)); }

}

class Bounds {
public int X { get; set; }
public int Y { get; set; }
public int Width { get; set; }
public int Height {get; set; }

public Bounds () : this(0, 0, 1, 1) {}
public Bounds (int x, int y, int width, int height)
{
this. X = x; this.Y = y; this.Width = width; this.Height = height;

6/9




crCisti EHE|O|C|o{Zs HCI Z2a21Y I 7t AL (2013 71238H7]) 2013 108 22¢

ot oftH ol &
}
public Bounds (Point bottomLeft, Point topRight)
{
this.X = bottomLeft.X; this.Y = bottomLeft.Y;
this.Width = topRight.X — bottomLeft.X; this.Height = topRight.Y — bottomLeft.Y;
}

}

enum Color { Red, Green, Blue, Yellow }
abstract class A {
protected Color fillColor;
protected Bounds area;
protected Point[ ] vertices;
protected A(Color fillColor) {
this.fillColor = fillColor;
this.area = new Bounds(30, 40, 50, 60);
}

public abstract void Draw();
}
classB: A{
public B(Color fillColor) : base(fillColor) {
vertices = new Point[2];
vertices[0] = new Point(area.X, area.Y);
vertices[1] = new Point(area.X + area.Width, area.Y + area.Height);
}
public override void Draw() {
Console.WriteLine("{0}, {1}, {2}", fillColor, vertices[0], vertices[1]);

}

}
class C: A{

public C(Color fillColor) : base(fillColor) {
vertices = new Point[3];
vertices[0] = new Point(area.X, area.Y);
vertices[1l] = new Point(area.X + area.Width, area.Y);
vertices[2] = new Point(area.X + area.Width/2, area.Y + area.Height);
}
public override void Draw() {
Console.WriteLine("{0}, {1}, {2}, {3}", fillColor, vertices[0],vertices[1], vertices[2]);

}

}
classD: A{

public D(Color fillColor) : base(fillColor) {
vertices = new Point[4];
vertices[0] = new Point(area.X, area.Y);
vertices[1] = new Point(area.X + area.Width, area.Y);
vertices[2] = new Point(area.X + area.Width, area.Y + area.Height);
vertices[3] = new Point(area.X, area.Y + area.Height);
}
public override void Draw() {
Console.WriteLine("{0}, {1}, {2}, {3}, {4}",
fillColor, vertices[0],vertices[1], vertices[2], vertices[3]);
}

}
class E: D{

public E(Color fillColor) : base(fillColor) {
if (area.Width < area.Height) {
area.Height = area.Width;
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vertices[2].Y = vertices[3].Y = area.Y + area.Height;

}
else {

area.Width = area.Height;

vertices[1].X = vertices[2].X = area.X + area.Width;
}

}

public override void Draw() {
Console.WriteLine("{0}, {1}, {2}, {3}, {4}",
fillColor, vertices[0],vertices[1], vertices[2], vertices[3]);
}
}

class AFactory {
static public A Getlnstance(int id) {
switch (id) {

case 1: return new B (Color.Red);
case 2: return new C (Color.Green);
case 3: return new D (Color.Blue);
case 4: return new E (Color.Yellow);
default: return null;

}
}

class Program {
static void Main(string[] args) {

A anlnstance = AFactory.GetIlnstance(1);
aninstance.Draw();

aninstance = AFactory.Getlnstance(3);
aninstance.Draw();

aninstance = AFactory.Getlnstance(2);
aninstance.Draw();

aninstance = AFactory.Getlnstance(4);
aninstance.Draw();

aninstance = AFactory.Getlnstance(3);
aninstance.Draw();

4.1 Main HlAEo] A#ZAN Z2 ZAuJt UEILES, A] aList & Holstn foreach FES
Ar83to EHets IEE FMstot (5H)

A[] aList = new A[5] { new B(Color.Red),
new D(Color.Blue),
new C(Color.Green),
new E(Color.Yellow),
new D(Color.Blue) };

foreach (var elem in aList) {

elem.Draw();

}

42 otek B BoHAol MMXIoIA base(fillColon)E =H ZESX LIJACHH, F public B(Color
fillColor) Bt E&E&CIH F& EX7I Yd3t=7t? (5H)

public B(Color fillColor)= public B(Color fillColor) : base()& Z&slO &2
A S2la0f 7|2M/dX7t gien 2, AIY o2
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43 C}2 230l is-a #HQ has-a BHE 3olx MHSEL (5H)

A 222 has-a Bounds 2t Point A&
B,C,D,E oA is-aA SciA
E EciA is-aD EclA& ([I:I-E|-k|, E ZoiA is-aA E‘EH&)

m:
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