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VB.NET
Dim obj1 As New Object()
Dim obj2 As Object = obj1
VC#NET
object obj1=new object();
object obj2 = obj1;

VB.NET
VCHNET

CDbl CStr

VB.NET
Dimi AsInteger = 10
Dim j As Double = 20.756
Dimkl AsSingle=i
Dim k2 As Single = CSng(j)
Dimk3 As String =j.ToString ' Dim k3 As String =CStr(j)
Console.WriteLine(("k1={ 0} ,k2={ 1} k3={2}"), k1, k2, k3)
VCH#NET
inti=10;
doublej = 20.756;
float k1 =1i;
float k2 = (float)(j);
string k3 = j.ToString();
Console.WriteLine(("k1={ 0} ,k2={ 1} ,k3={ 2} "), k1, k2, k3);

Object(object) X Y

pl

Point X Y p2
Point VB.NET
VC#NET
VB.NET
Dim p1 As New Point(10, 10)
Dim p2 As Object = p1

VCH#NET

VB.NET
CSng
p2
p2 pl
CType

Console WriteLine("x={ 0} ,y={1}", CType(p2, Point).X, CType(p2, Point).Y)



1 .NET

VC#NET
Point p1l=new Point(10, 10);
object p2= new object();
p2=pl;
Console.WriteLine("x={ 0} ,y={1}", ((Point)(p2)).X,

1.2.2

Dima, b, c AsSingle, d As Double

VCH#NET
float a b, c;
double d;
VB.NET VCHNET

XX

VB.NET
Dim sum As Single, i As Integer
Fori=0To9
Dim xx As Single=10+i
sum += Xx
Next

sum += xXx

VC#NET
float sum;
for (inti = 0;i<=9;i++)
{
float xx=10+i;
sum += Xxx;

}

SUM+=XX;

1.2.3

NET 0

((Point)(p2)).Y);
VB.NET VB®6.0
For If
For
For
0
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CAD

VB.NET
Dim Value(9) As Single

VC#NET
float[] Value;
New(new)
VB.NET
Dim Value() As Single = New Single()

VC#NET
float[] Vaue=new float[3]

VB.NET
Dim Value() AsSingle=New Single() {2, 4, 7}

VC#NET
float[] Vaue=new float[10]{2,4,7};

124

NET
VB 6.0

Return(return)

VB.NET

Private Sub Proc(ByVa x As Single, ByVa y As Single)

y=X*X
End Sub

VB.NET VCHNET

Private Function Func(ByVa x As Single, ByVal y As Single) As Single

Dimava AsSingle

Return ava
End Function

VC#NET
private void Proc(float x , float y)

{
1! y=X*X;



1 .NET

private float Func(float x, float y)
{

float aval;
1
1
1
return aval;
}
y Y X
Proc y
VB.NET

Private Sub CallProc()
DimaAsSingle=0
Proc(10, a)
Console.WriteLine(a)

End Sub

VC#NET
private float CallProc()

{
float a=0;
Proc(10, a);
Console.WriteLine(a)

10
a CallProc
VB.NET Byva
VC#NET
VCH#NET
VC#NET out
VB.NET

Private Sub Form1_L oad(ByVal sender As System.Object, _

Proc
a 0
100 0
Proc
ByRef
ref
ref

ByVad e As System.EventArgs) Handles MyBase.Load

Dimc AsSingle
Sum(10, 20, c)
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CAD

Console.WriteLine(c)

Dim cpt(1) AsSingle

Compute(10, 20, cpt)
Console.WriteLing(cpt(0) & "," & cpt(1))
Dim cpt2(1) As Single

cpt2 = Compute(50, 20)
Console.WriteLine(cpt2(0) & "," & cpt2(1))

End Sub

Private Sub Sum(ByVal aAs Single, ByVal b As Single, ByRef ¢ As Single)

c=a+b

End Sub

Private Sub Compute(ByVa aAs Single, ByVal b As Single, ByRef cpt As Single())

cpt(0)=a+b
cpt(l)=a- b

End Sub

Private Function Compute(ByVal a As Single, ByVal b As Single) As Single()

Dim cpt(1) AsSingle
cpt(0)=a+b

cpt(l) =a- b

Return cpt

End Function

VC#NET
private void Form1_L oad(object sender, System.EventArgs €)

{

float c=0;

Sum(10, 20, ref ¢);

Console. WriteLing(c);

float[] cpt={0,0};

Compute(10, 20, out cpt);
Console.WriteLine(cpt[0] +"," + cpt[1]);
float[] cpt2;

cpt2 = Compute(50, 20);
Console.WriteLine(cpt2[0] +"," + cpt2[1]);

private void Sum(float a, float b ,ref float c)

{



1 .NET - 9

c=a+b;

private void Compute(float afloat b, out float[] cpt)

{

cpt=new float[2];
cpt[0] =a+ b;
cpt[l]=a- b;

private float[] Compute(float a, float b)

{

}
1.3
Collections

float cpt0,cptl;
cptO=a+b;

cptl=a- b;

float[] cpt={cpt0,cptl};
return cpt;

Hit
“Farw axa” | CAEE i ke iaaasbly i pesisg creaed L viaosdban 0T, &
k1]

0, =40

0, 30 1

HFF = [1572] Farw aze™ EIEE  EENS 0 i,

1-5

NET

.NET
System
System Drawing, Math,
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1-1

System
System.Drawing GDI+

.Drawing.Drawing2D
System.Drawing.Drawing Matrix GraphicsPath
System.Math
System.Collections

.NET COM API
System.Runtime.InterOperations COM
Marshal
VB.NET  VCH#NET
Imports  using CLine
GDI+ Graphics DrawLine Graphics System.Drawing

VB.NET

Imports System.Drawing

Public ClassCLine
End Class

VC#NET
using System;
using System.Drawing;

namespace GraphDraw
{
public class CLine
{
}
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VB.NET VB
VB ”
VC++ NET
2.1
2.1.1
CPosition X y
VB.NET

Public Class Position
Private m_x, m_y As Single
Private m_ID As Integer

Public Property x() As Single
Get
Return m_x
End Get
Set(ByVa Vaue As Single)
m_x =Vadue
End Set
End Property

Public Property y() As Single
Get

CAD

VB
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Return m_y
End Get
Set(ByVal Vaue As Single)
m_y =Vaue
End Set
End Property
VCH#NET
public class Position
{

private float m_x, m_y;
privateint m_|D;

public float x

{
get{ return m_x;}
set{m_x =vaue}

}
public float y
{
get{return m_y;}
set{m_y =vaue}
}
VB.NET
VB 6.0 VB 6.0
1
VC#NET ReadOnly
(0.0)
Disto
VB.NET
Public ReadOnly Property Disto() As Double
Get
Return Sgrt((m x* m_x+m_y * m_y)
End Get

End Property

Get

VB.NET



VC#NET
public float Disto

{
get{ return (float)(Math.Sgrt(m_x * m_x + m_y * m_y));}

WriteOnly

VB.NET Default
CPoints CPosition
Item abD
CPosition
VB.NET
Default Public ReadOnly Property Item(ByVa alD As Integer) As Position
Get
CPosition
End Get
End Property
VCH#NET
VC#NET
public Position this{int alD}{
get{
1l CPosition

clines CLines 10 CLine clines(4)

2.1.2

Public public
Position GetAngle
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VB.NET
Public Function GetAngle() As Single

Org
Dim org As New Position(0, 0)
Dim sitatanSita,subx As Single
subx = Abs(m_x - org.x)
If org.x = m_x Then subx = 0.0001
tanSita= (Abs(m_x - org.x)) / subx
sita= Atan(tanSita)
If m_x>=org.x And m_y <= org.y Then
Return sita
Elself m_x <= org.x And m_y >= org.y Then
Return (3.1416 - Sita)
Elself m_x <= org.x And m_y >= org.y Then
Return (3.1416 + sita)
Elself m_x >= org.x And m_y >= org.y Then
Return (2 * 3.1416 - sita)
End If

End Function

VC#NET
public float GetAngle()

{

I Org

Position org=new Position(0, 0);

float sita,tanSita,subx;

float angle=0;

subx = Math.Abs(m_x - org.x);

if (org.x == m_x) {subx = 0.0001f;}
tanSita= (Math.Abs(m_x - org.x)) / subx;
sita = checked((float)(Math.Atan(tanSita)));
if (m_Xx>=org.x && m_y <=org.y)

{
angle=sita;
}
dseif (M x<=org.x && m_y >= org.y)
{
angle=3.1416f - sty
}

dseif (m_x<=org.x && m_y >=org.y)
{



angle=3.1416f + sita;

}
dseif (m_x>=org.x && m_y >= org.y)
{
angle=2 * 3.1416f - sita;
}
return angle;
}
Protected  protected
Private
GetAngle
CArc Pick
VB.NET

Public Class CArc
Public Function Pick(Byva aPos As PointF,_
Byval PickRadius As Single)
AsBoolean
angBegin=GetAngle(m_Begin)
angEnd=GetAngle(m_End)
angCur=GetAngle(aPos)

End Function

Private Function GetAngle(Byval aPos As PointF) As Single
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CAD

VC#NET
public class CArc

{

{
/...
angBegin=GetAngle(m_Begin);
angEnd=GetAngle(m_End);
angCur=GetAngle(aPos);
/...

}

2.1.3

VB.NET VB 6.0

VCH#NET
VB.NET

Public Sub New()
End Sub

VC#NET
public position() {
}

Position

VB.NET

Public Sub New(ByVa xx As Single, ByVa yy As Single)

CPositon



m_X = XX
my=yy
End Sub

Public Sub New(ByVa aPos As Position)
With aPos
m_X = .X
my=.y
End With
End Sub

VC#NET
public Position(  float xx,float yy )
{
Mm_X = XX;

my =yy,

public Position(Position aPos)
{

m_x =aPos.x;

m_y =aPos.y;

214

Position
2 Move
VB.NET
Public Sub Move(ByVal deltaX As Single)
m_x += deltaX
End Sub

Public Sub Move(ByVal deltaX As Single, ByVal deltay As Single)

m_x += deltaX
m_y += delta¥
End Sub

VB 6.0

Move

1

Move
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VC#NET
public void Move(float deltaX )

{
m_x += deltaX;

public void Move(float deltaX, float deltaY)
{

m_x += deltaX;
m_y += deltayY;
}
2-1
|O§Forll : j |§.Forll_l.oad j

EFublic Class Forml f—
Inherits Swystem. Windows. Forms. Form

o[ Findows BS T S E PRHITLIS |

=] Priwate Sub Forml_Load (ByVal sender Az System. Object, ByVal e Az System. Eventdrg
Dim aFosl ks Hew CPosition()
Dim aFos? As Hew CPosition(D, 0
#ith aPosl

.x =10

.y =10
End With
Dim aFos3 ks Wew CPozition(aPosl)
Console. Writeline (“aFosl:" & Str(aFosl. x) & Str(aPosl. 3))
Console. Writeline ("aFos?:" & Str(aFos? x) & Str(aPosZ 3))
Console. Writeline ("aFos3:" & Str(aFos3 x) & Str(aPos3. 3))

Conzole. Writeline ("aFosl:" & Str(aFosl. GethAngle))
aposl. Mowve

[a1CEH 2) 5 Move (deltal As Deuble]|

End Sub
“End Class
2-1
215 Me this
VB.NET VC#NET Me this Position
MeTest thisTest
VB.NET
Public Sub MeTest()
Console.WriteLine(" {0} {1}", Mex, Mey)
End Sub
VCH#NET
public void thisTest()
{
Console WriteLine(" {0},{1}", thisx, thisy);



2.1.6

Position

Position
Forml
3  Position

GetAngle Move
VB.NET
Private Sub Form1_L oad(ByVal sender As System.Object, _

ByVad e As System.EventArgs) Handles MyBase.Load
Dim aPosl As New Position(10, 10)
Dim aPos2 As New Position(0, 0)

Dim aPos3 As New Position(aPosl)

Console.WriteLine(" {0} {1}", aPos2.x, aPos2.y)
Console.WriteLine(" {0} {1}", aPos3.x, aPos3.y)

Console.WriteLine(aPosl.GetAngle())

aPos2.Move(100)

aPos3.Move(100, 100)

Console.WriteLine(" {0} {1}", aPos2.x, aPos2.y)

Console.WriteLine(" {0} {1}", aPos3.x, aPos3.y)

aPos1.MeTest()

End Sub

VC#NET
private void Form1_L oad(object sender, System.EventArgs €)

{

Position aPosl=new Position(10, 10);
Position aPos2=new Position(0, 0);

Position aPos3=new Position(aPosl);

Console.WriteLine(" {0} ,{1}", aPos2.x, aPos2.y);
Console.WriteLine(" {0} {1}", aPos3.x, aPos3.y);

Console.WriteLine(aPosl.GetAngl€());

Forml Load
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aPos2.Move(100);
aPos3.Move(100, 100);
Console.WriteLine(" {0} {1}", aPos2.x, aPos2.y);
Console.WriteLine(" {0} {1}", aPos3.x, aPos3.y);
aPosl.thisTest();
}
2-2
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2.2
VB 6.0

1 IS-a” “

2.2.1

VB

CGElement
CGElement



VB.NET
Public Class CGElement
Private m_ID As Integer

Public Property ID() As Integer
Get
Return m_ID
End Get
Set(ByVal Vaue As Integer)
m_ID =Value
End Set
End Property

Public Sub New()
End Sub

Public Sub Draw()
Console.WriteLine("
End Sub
End Class

VC#NET
public class CGElement

{
privateint m_ID;

publicint ID

{
get{return m_ID;}
set{m_ID = vaue}

public CGElement()

{
}

public void Draw()

{
Console.WriteLine("
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VB.NET VC#NET CAD

2.2.2

1
2
3
VB.NET VCHNET
VB.NET
Public Class CLine
Inherits CGElement
VC#NET
public class CLine:CGElement
Forml
System.Windows.Forms Form Forml Me
2-3
AIEM | Forml. wb |11 ]*% Forml. b | Claz=l. wh# o
[?¢Forat x| |5Foral_Load -

B Fublic Class Forml
Irherits Syztem. Windows. Formsz. Form

[(Windows B TRIT B0 E PRHITLD |

End
End Cla

Priwate Sub Forml_Load (ByVal sender Az System. Object, ByVal e Az System. E

Me. |

E& hcceptButton il
EE! Accessiblelleseription

EEl AccessibleHame

Eil AcceszibleRole

=@ Activate

= ActivateMdiChild

Ei ActiveControl

Bl ActiveForm

& ActiveMdiChild

=@ AddOwnedForm ﬂ

CLine

2-3 Forml

Inherits



CLine CGElement CLine
CGElement CGElement CLine
Draw
VB.NET
Public Class CLine
Inherits CGElement

Private m_Begin, m_End As PointF

Public Sub New()
End Sub

End Class

VC#NET
public class CLine:CGElement

{
private PointF m_Begin,m_End;

1
public CLing()
{
}
}
Forml1 CGElement CLine
CGElement ge CLine line line ID
10 line
VB.NET
Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles MyBase.L oad

Dim line As New CLing()

linelD =10

Console.WriteLine(" ID {0}", line.ID)
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line.Draw()
End Sub
VC#NET
private void Form1_L oad(object sender, System.EventArgs €)
{
CLineline=new CLing();
line.lD = 10;
Console.WriteLine(" ID {0}", line.ID);
line.Draw();
}
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2-4
2.2.3
CGElement ClLine New
new CGElement “
VB.NET MustInherit VC#NET
abstract MustOverride abstract
CGElement
VB.NET
Public Mustlnherit Class CGElement
Public MustOverride Sub Draw()
End Class
VC#NET
public abstract class CGElement
{

1



public abstract void Draw();

}
CGElement New new
Draw
224
Overridable VB.NET
Draw CLine CRectangle
Overrides
223 CLine Draw
VB.NET
Public Overrides Sub Draw()
Console.WriteLine(" ")
End Sub
VC#NET
public override void Draw()
{
Console.WriteLine(" ");
}
2.2.5
VB.NET
3
Overridable  virtua
CBase Add
CDerive Add
Forml CDerive Add
CBase
VB.NET

Public Class CBase

Public Function Add(ByVal aAs Single, ByVa b As Single) As Single

Returna+b
End Function
End Class

virtua VC#NET
CGElement

overide

100
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VC#NET
public class CBase

{
public CBas«()
{
}

public float Add(float afloat b)
{

return a+ b;

CDerive
VB.NET
Public Class CDerive
Inherits CBase
Public Shadows Function Add(ByVa aAs Single, ByVa b As Single) As Single
Return a+ b + 100
End Function
End Class

VCH#NET

public class CDerive:CBase

{
public CDerive()

{
}

public new float Add(float a,float b)

{
return a+ b + 100;
}
}
Forml1 CDerive sum Add
10 20 130 30
VB.NET

Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVad e As System.EventArgs) Handles MyBase.L oad
Dim sum As New CDerive()



sum.Add(10, 20)
End Sub

VC#NET
private void Form1_L oad(object sender, System.EventArgs €)
{

CDerive sum=new CDerive();
sum.Add(10, 20);

2.2.6

VB.NET OverLoads
Add

Public Overloads Function Add(ByVa a As Integer, ByVal b AsInteger) As Integer
Returna+b
End Function

Add Shadows 2.25
Add 3 Add

Public Shadows Function Add(ByVa aAs Single, ByVa b AsSingle, _
ByVal c As Single) As Single
Returna+ b + 100
End Function

2.2.7 MyBase base

VB.NET MyBase VC#NET base
225 Add Add
MyBase  base 225 Add
VB.NET

Public Shadows Function Add(ByVal aAs Single, ByVa b As Single) As Single
Return MyBase.Add(a, b) + 100
End Function

VC#NET
public new float Add(float a,float b)

{
return base.Add(a,b) + 100;
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2.3

VB 6.0
VB NET Implements
(VB.NET ) (VCHENET )

231 IGElement

.NET VB 6.0
CGElement
VB.NET
Public Interface | GElement
Property ID() As Integer
Sub Draw()
End Interface

VC#NET
public interface | GElement

{
int1D

{
Qet;
Set;
}

void Draw();

Interface interface VB.NET
Property
Private, Public VC#NET
get  set

2.3.2 IGElement

VB.NET Implements VC#NET
VB.NET
Public Class CLine

Implements | GElement

Private m_ID As Integer



Private m_Begin,m_End As PointF

Public Property ID() As Integer Implements |GElement.ID
Get
Return m_ID
End Get
Set(ByVa Vaue As Integer)
m_ID =Vaue
End Set
End Property

Public Sub Draw() Implements | GElement.Draw

Console WriteLine(" ")
End Sub
End Class
VC#NET
public class CLine:l GElement
{
public CLing()
{
}

privateint m_ID;
private PointF m_Begin,m_End;

publicint ID

{
get{return m_ID;}
set{m_ID =vaue}

public void Draw()

{
Console.WriteLine(" ")
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2.3.3 IGElement

Forml
|GElement CLine ID 1
Draw
VB.NET
Private Sub Form1_L oad(ByVa sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load

Dim ge As IGElement = New CLing()
gelD=1
Console.WriteLine("ID:{0}", ge.ID)
ge.Draw()

End Sub

VC#NET
private void Form1_L oad(object sender, System.EventArgs €)
{
|GElement ge= new CLing();
gelD=1;
Console.WriteLine("ID:{0}", ge.ID);
ge.Draw();
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VB 6.0

.NET
24.1

22 CGElement
CRectangle CRectangle
Draw Draw
VB.NET
Public Class CRectangle
Inherits CGElement

Public Sub New()
End Sub

Public Overrides Sub Draw()
Console WriteLine(" ")
End Sub
End Class

VC#NET
public class CRectangle: CGElement

{
public CRectangle()

{
}

public override void Draw()

{
Console.WriteLine(" ")

Forml
CLine CRectangle

VB.NET

CLine

Draw

CGElement
CGElement

Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles MyBase.Load

Dim gel As CGElement = New CLing()
Dim ge2 As CGElement = New CRectangle()

VB
NET

Draw
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gel.Draw()
ge2.Draw()
End Sub
VC#NET
private void Form1_L oad(object sender, System.EventArgs €)
{
CGElement gel= new CLine();
CGElement ge2= new CRectangle();
gel.Draw();
ge2.Draw();
}

2-6
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2-6

2.4.2

2.3 24.1 CRectangle |GElement
VB.NET
Public Class CRectangle
Implements | GElement
Private m_ID As Integer

Public Property ID() As Integer Implements |GElement.ID
Get
Return m_ID
End Get
Set(ByVal Value As Integer)
m_ID =Vaue
End Set
End Property

Public Sub Draw() Implements | GElement.Draw



Console.WriteLine(" ")
End Sub
End Class

VC#NET
public class CRectangle:l GElement

{
privateint m_ID;

publicint ID

{
get{return m_ID;}
set{m_ID = vaue}

public void Draw()

{
Console.WriteLine(" ")

}
Forml1 IGElement
VB.NET
Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles MyBase.Load

Dim gel AsIGElement = New CLine()
Dim ge2 As IGElement = New CRectangle()
gellD=1
ge21D =11
Console.WriteLing("ID:{ 0} ,{1}", gel.ID, ge2.I1D)
gel.Draw()
ge2.Draw()

End Sub

VC#NET
private void Form1_L oad(object sender, System.EventArgs €)
{
|GElement gel= new CLing();
|GElement ge2= new CRectangle();
gel.ID =1;
ge2.ID =11,
Console.WriteLine("ID:{0} ,{1}", gel.ID, ge2.I1D);
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gel.Draw();
ge2.Draw();
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3 GDI+

GDI+ GDI Windows
GDI+
Alpha
3.1 Graphics
3.1.1 Graphics
GDI+
Graphics GDI
Graphics
Graphics
Graphics
Graphics
Graphics
Graphics
VB.NET

Public Class Forml
Inherits System.Windows.Forms.Form

GDI+

Graphics

GDI
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Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics

Private Sub Buttonl_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Button1.Click
Dim g As Graphics = Me.CreateGraphics()
End Sub
End Class

VC#NET
namespace Graph

{

public class Form1 : System.Windows.Forms.Form

{
/......
protected override void OnPaint(PaintEventArgs e)
{
Graphics g = e.Graphics;
/...
}
private void button1_Click(object sender, EventArgs e)
{
Graphics g= this.CreateGraphics();
...
}
}
}
1 OnPaint e
Graphics 2
Forml CreateGraphics Graphics

CreateGraphics
Graphics PictureBox1(pictureBox1) Graphics
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VB.NET

Dim g As Graphics = PictureBox1.CreateGraphics()

VCH#NET
Graphics g= pictureBox1.CreateGraphics();
Graphics GDI+
Pen Color Graphics
Graphics
Graphics 31 Graphics
32 Graphics

3-1 Graphics
Clip Region Graphics
ClipBounds RectangleF Graphics
DpiX Graphics
DpiY Graphics
PageScale Graphics
PageUnit Graphics
SmoothingM ode Graphics
Transform Graphics

3-2 Graphcis
Clear
Dispose Graphics
DrawArc
DrawBezier 4 Point
DrawClosedCurve Point
DrawCurve Point
DrawEllipse
Drawlcon Icon
Drawlmage Image
DrawLine
DrawPath GraphicsPath
DrawPie
DrawPolygon Point
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DrawRectangle

DrawRectangles Rectangle

DrawString Brush Font

FillEllipse

FillPath GraphicsPath

FillPie

FillPolygon Point

FillRectangle

FillRectangles Rectangle

FillRegion Region

GetHdc Graphics

ResetTransform Graphics

RotateTransform Graphics

Graphics
ScaleTransform

TrandateTransform Graphics

Graphics
PictureBox1(pictureBox1) Buttonl(buttonl) Button2(button2)

Pen Brushes Color

VB.NET
Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
Dimx As Single, y As Single
Dimw As Single, hAs Single
With PictureBox1
x=.Left- 2
y=.Top- 2
w = .Width +4
h=_.Height + 4
End With
Dim pen As New Pen(Color.Red, 2)
g.DrawRectangle(pen, X, y, w, h)
End Sub
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Private Sub Buttonl_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles Buttonl.Click
Dim g As Graphics = Me.CreateGraphics()
g.FillEllipse(Brushes.Blue, 10, 20, 50, 100)
End Sub

Private Sub Button2_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles Button2.Click
Dim g As Graphics = PictureBox1.CreateGraphics()
g.FillEllipse(Brushes.Blue, 10, 20, 50, 100)
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
float x, y,w, h;
X = pictureBox1.Left - 2;
y = pictureBox1.Top - 2;
w = pictureBox1.Width + 4;
h = pictureBox1.Height + 4;
Pen pen=new Pen(Color.Red, 2);
g.DrawRectangle(pen, X, y, w, h);

private void button1_Click(object sender, EventArgs €)
{
Graphics g= this.CreateGraphics();
g.FillEllipse(Brushes.Blue, 10, 20, 50, 100);

private void button2_Click_1(object sender, EventArgs €)
{
Graphics g= pictureBox1.CreateGraphics();
g.FillEllipse(Brushes.Blue, 10, 20, 50, 100);
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EWE LT EEN G |
31 Graphics
3.1.2 Paint OnPaint
OnPaint OnPaint
VB 6.0 Paint NET

Paint
VB.NET
Private Sub Form1_Paint(ByVal sender As Object, _
ByVal e As PaintEventArgs) Handles MyBase.Paint
Dim g As Graphics = e.Graphics
g.DrawEllipse(Pens.Blue, 50, 50, 100, 100)
End Sub

VC#NET
private void Form1_Paint(object sender,PaintEventArgs €)

{
Graphics g=e.Graphics;
g.DrawEllipse(Pens.Blue,50,50,100,100);

Paint
OnPaint OnPaint
OnPaint

3.2

3.2.1

GDI+ Color c
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VB.NET

Dim c As Color = Color.Blue

VCHNET

Color c=Color.Blue;

Coalor FromArgb
VB.NET
Dim c2, c3 As Color
c2.FromArgh(255, 0, 0)
¢3.FromArgh(200, 0, 0, 255)

VC#NET
Color c2, c3;
c2.FromArgh(255, 0, 0);
¢3.FromArgh(200, 0, 0, 255);

c2 c3

3.2.2

Pen
VB.NET
Dim p1 As New Pen(Color.Green)
Dim p2 As New Pen(Color.Red, 2)

VC#NET
Pen pl=new Pen(Color.Green);

Pen p2=new Pen(color.red,2);

GDI+

VB.NET
Dim p As Pen = Pens.BlueViolet

VC#NET
Pen p= Pens.BlueViolet;

Pen 3-3

Alpha

200 Alpha

Pens
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3-3 Pen
Color Pen
P
DashCap o
DashStyle Pen
EndCap Pen
Linedoin Pen
StartCap Pen
Transform Pen
Width Pen
3.2.3
7

™ CIT e

e |

| EE |

Fak | W [ = |

3-4

PictureBox

PictureBox1

Button

line

dllipse

arc

poly

curve

clear

close
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Forml
VB.NET
Private g As Graphics

Private Sub line_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles line.Click
g = PictureBox1.CreateGraphics()
Dim penl As New Pen(Color.Blue, 3)
penl.DashStyle = Drawing.Drawing2D.DashStyle.DashDot
g.DrawLine(penl, 10, 10, 200, 200)
Dim pen2 As New Pen(Color.Red)
pen2.EndCap = Drawing.Drawing2D.LineCap.ArrowAnchor
g.DrawLine(pen2, 200, 50, 20, 150)
End Sub

Private Sub ellipse_Click(ByVa sender As System.Object,
ByVa eAs System.EventArgs) Handles ellipse.Click
g = PictureBox1.CreateGraphics()
g.DrawEllipse(Pens.Red, 30, 50, 300, 200)
End Sub

Private Sub arc_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles arc.Click
g = PictureBox1.CreateGraphics()
Dim pen As New Pen(Color.FromArgb(100, 200, 0, 200), 2)
g.DrawArc(pen, 100, 40, 100, 100, 30, 290)
End Sub

Private Sub poly_Click(ByVal sender As System.Object, _
ByVa eAs System.EventArgs) Handles poly.Click
g = PictureBox1.CreateGraphics()
Dim points() As PointF = New PointF() { _
New PointF(90, 10), New PointF(300, 100), _
New PointF(150, 200), New PointF(100, 80)}
g.DrawPolygon(Pens.BlueViolet, points)
End Sub

Private Sub curve_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles curve.Click
g = PictureBox1.CreateGraphics()
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Dim pen As New Pen(Color.Cyan, 2)
pen.DashStyle = Drawing.Drawing2D.DashStyle.DashDotDot
g.DrawBezier(pen, New PointF(90, 10), New PointF(300, 100), _
New PointF(150, 200), New PointF(100, 80))
Dim points() As PointF = New PointF() { _
New PointF(90, 10), New PointF(300, 100), _
New PointF(150, 200), New PointF(100, 80)}
g.DrawCurve(Pens.Blue, points)
End Sub

Private Sub clear_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles clear.Click
g = PictureBox1.CreateGraphics()
g.Clear(Color.White)
End Sub

Private Sub close_Click(ByVa sender As System.Object, _
ByVa eAs System.EventArgs) Handles close.Click

Me.Dispose()
End Sub

VC#NET
private Graphics g;

private void line_Click(object sender, System.EventArgs €)
{
g = pictureBox1.CreateGraphics();
Pen penl=new Pen(Color.Blue, 3);
penl.DashStyle = DashStyle.DashDot;
g.DrawLine(peni, 10, 10, 200, 200);
Pen pen2=new Pen(Color.Red);
pen2.EndCap = LineCap.ArrowAnchor;
g.DrawLine(pen2, 200, 50, 20, 150);

private void ellipse_Click(object sender, System.EventArgs €)
{
g = pictureBox1.CreateGraphics();
g.DrawEllipse(Pens.Red, 30, 50, 300, 200);
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private void arc_Click(object sender, System.EventArgs €)

{
g = pictureBox1.CreateGraphics();
Pen pen=new Pen(Color.FromArgb(100, 200, 0, 200), 2);
g.DrawArc(pen, 100, 40, 100, 100, 30, 290);

private void poly_Click(object sender, System.EventArgs €)
{
g = pictureBox1.CreateGraphics();
PointF[] points= new PointF[] {
new PointF(90, 10), new PointF(300, 100),
new PointF(150, 200), new PointF(100, 80)} ;
g.DrawPolygon(Pens.BlueViolet, points);

private void curve_Click(object sender, System.EventArgs €)
{
g = pictureBox1.CreateGraphics();
Pen pen=new Pen(Color.Cyan, 2);
pen.DashStyle =DashStyle.DashDotDot;
g.DrawBezier(pen, new PointF(90, 10), new PointF(300, 100),
new PointF(150, 200), new PointF(100, 80));
PointF[] points = new PointF[] {
new PointF(90, 10), new PointF(300, 100),
new PointF(150, 200), new PointF(100, 80)} ;
g.DrawCurve(Pens.Blue, points);

private void clear_Click(object sender, System.EventArgs €)
{
g = pictureBox1.CreateGraphics();
g.Clear(Color.White);

private void close_Click(object sender, System.EventArgs €)

{
this.Dispos«();
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3.3
3.3.1 FontFamily
FontFamily
“ " FontFamily
VB.NET

Dim ff As New FontFamily(" ")
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VC#NET
FontFamily ff=new FontFamily(" ");
FontFamily Font
3.3.2 Font
Font FontFamily
ff Font
VB.NET

Dim f1 As New Font(ff, 20)
Dim 2 As New Font(ff, 20, FontStyle.Bold)

VC#NET
Font f1=new Font(ff, 20);
Font f2=new Font(ff, 20, FontStyle.Bold);

Font Font
35
3-5 Font
Bold Font
FontFamily Font FontFamily
Height Font
Italic Font
Name Font
Size Font
SizelnPoints Font
Strikeout Font
Underline Font
Unit Font

3.3.3 StringFormat

StringFormat

VB.NET
Dim sf As New StringFormat()
sf.LineAlignment = StringAlignment.Center
sf.FormatFlags = StringFormatFlags.DirectionVertical
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VC#NET
StringFormat sf=new StringFormat();
sf.LineAlignment = StringAlignment.Center;
sf.FormatFlags = StringFormatFlags.DirectionVertical;

s  FormatHags StringFormatH ags StringFormatHags
3-6

3-6 StringFormatFlags

DirectionRightToL eft
DirectionVertical

DisplayFormatControl

FitBlackBox
LineLimit

- MeasureString
MeasureTrailingSpaces

NoClip

NoFontFallback
NoWrap

3.34

GDI+ Brushes
Pens Brushes GDI+ 37 5

3-7

SolidBrush
TextureBrush
LinearGradientBrush
PathGradientBrush
HatchBrush

VB.NET
Dim brush As New SolidBrush(Color.Blue)

VC#NET
SolidBrush brush=new SolidBrush(Color.Blue);
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3.3.5 DrawString

Graphics DrawString
Public Sub DrawString(String,Font,Brush,PointF)
Public Sub DrawString(String,Font,Brush,PointF,StringFormat)
Public Sub DrawsString(String,Font,Brush,Rectangl eF, StringFormat)
Public Sub DrawString(String,Font,Brush,Single,Single)
Public Sub DrawString(String,Font,Brush,Single,Singl e, StringFormat)
Graphics g DrawString
(100,100) : K
VB.NET
DimsAsString=" "
g.Drawstring(s, f2, brush, 100, 100)

VC#NET
Strings=" "
g.Drawstring(s, f2, brush, 100, 100);

3.3.6

VB.NET
Protected Overrides Sub OnPaint(ByVal e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
DimsAs String =" "
8"
Dim fm As New FontFamily(" ")
Dimf As New Font(fm, _
20, FontStyle.Bold, _
GraphicsUnit.Point)
Dim rectF As New RectangleF(30, 20, 180, 205)
Dim sf As New StringFormat()
Dim sbrush As New SolidBrush(Color.FromArgb(255, 0, 0, 255))
sf.LineAlignment = StringAlignment.Center
sf.FormatFlags = StringFormatFlags.DirectionVertical
g.DrawsString(s, f, sbrush, rectF, sf)
End Sub
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VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
string ="
e
FontFamily fm=new FontFamily(" ");
Font f =new Font(fm,
20, FontStyle.Bold,
GraphicsUnit.Point);
RectangleF rectF= new RectangleF(30, 20, 180, 205);
StringFormat sf=new StringFormat();
SolidBrush sbrush=new SolidBrush(Color.FromArgb(255, 0, 0, 255));
sf.LineAlignment = StringAlignment.Center;
sf.FormatFlags = StringFormatFlags.DirectionVertical;
g.Drawstring(s, f, sbrush, rectF, <f);

3-5

35

3.4

GDI+

GraphicsPath
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3.4.1 GraphicsPath

GraphicsPath

3-8

3-8 GraphicsPath

GraphicsPath

AddArc

AddBezier

AddBeziers

AddClosedCurve

AddCurve

AddEllipse

AddLine

GraphicsPath

AddLines

GraphicsPath

AddPath

GraphicsPath

AddPie

AddPolygon

AddRectangle

AddRectangles

AddString

Clone

CloseAllFigures

CloseFigure

VB.NET

GraphicsPath

Dim gp As New GraphicsPath()
gp-AddRectangle(New Rectangle(10, 10, 100, 100))

VCH#NET

GraphicsPath gp=new GraphicsPath();
gp-AddRectangle(new Rectangle(10, 10, 100, 100));

GraphicsPath

System.Drawing.Drawing2D
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VB.NET
Imports System.Drawing.Drawing2D

VC#NET
using System.Drawing.Drawing2D;

VB.NET
gp.Dispose()

VCH#NET
gp.Dispose();

3.4.2

Graphics DrawPath FillPath
34.1

VB.NET
g.DrawPath(Pens.Blue, gp)
g.TrangateTransform(200, 0)
g.FillPath(Brushes.GreenYellow, gp)

VC#NET
g.DrawPath(Pens.Blue, gp);
g.TrandateTransform(200, 0);
g.FillPath(Brushes.GreenYellow, gp);

3.4.3

VB.NET
Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)

Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dim gp As New GraphicsPath()
gp-AddEllipse(20, 20, 300, 200)
gp-AddPig(50, 100, 300, 100, 45, 200)
gp-AddRectangle(New Rectangle(100, 30, 100, 80))
g.DrawPath(Pens.Blue, gp)
g.TranglateTransform(200, 20)

g

Graphics
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g.FillPath(Brushes.GreenYellow, gp)

gp.Dispose()
End Sub

VC#NET

protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.Whitethis.ClientRectangle);
GraphicsPath gp=new GraphicsPath();
gp.AddEllipse(20, 20, 300, 200);
gp-AddPie(50, 100, 300, 100, 45, 200);
gp.AddRectangle(new Rectangle(100, 30, 100, 80));
g.DrawPath(Pens.Blue, gp);
g.TrandateTransform(200, 20);
g.FillPath(Brushes.GreenYellow, gp);

gp.Dispose();

3.5

3.5.1 Region

Region

Public Sub New()

Public Sub New(GraphicsPath)
Public Sub New(Rectangle)
Public Sub New(RectangleF)
Public Sub New(RegionData)
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GraphicsPath Rectangle
RegionData Region

Graphics FillRegion

VB.NET
Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)

Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dimrl As New Region(New RectangleF(60, 50, 150, 100))

Dim gp As New GraphicsPath()
gp-AddLine(300, 50, 500, 100)
gp.AddLine(500, 100, 400, 200)
gp.CloseFigure()

gp.StartFigure()
gp.AddEllipse(50, 200, 200, 100)
Dim r2 As New Region(gp)

g.FillRegion(Brushes.CornflowerBlue, rl)
g.FillRegion(Brushes.DarkOrange, r2)
r1.Dispose()

r2.Dispose()

gp.Dispose()

End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
Region rl=new Region(new RectangleF(60, 50, 150, 100));

GraphicsPath gp=new GraphicsPath();
gp.AddLine(300, 50, 500, 100);
gp.AddLine(500, 100, 400, 200);
gp.CloseFigure();

gp-StartFigure();

gp.AddEllipse(50, 200, 200, 100);
Region r2=new Region(gp);

RectangleF
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g.FillRegion(Brushes.CornflowerBlug, rl);
g.FillRegion(Brushes.DarkOrange, r2);
r1.Dispose();

r2.Dispose();

gp.Dispos();

3.5.2

(10,10) (100,10)

VB.NET
Dim IGBrush As New LinearGradientBrush( _
New Point(10, 10), _
New Point(100, 10), _
Color.FromArgh(255, 0, 0), _
Color.FromArgh(0, 0, 255))

VC#NET
LinearGradientBrush IGBrush=new LinearGradientBrush(
new Point(10, 10),
new Point(100, 10),
Color.FromArgh(255, 0, 0),
Color.FromArgb(0, 0, 255));
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VB.NET
Protected Overrides Sub OnPaint(ByVal e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics

Dim IGBrush As New LinearGradientBrush( _
New Point(0, 10), _
New Point(150, 10), _
Color.FromArgh(255, 0, 0), _
Color.FromArgb(0, 255, 0))
Dim pen As New Pen(IGBrush)
g.DrawLine(pen, 10, 130, 500, 130)
g.FillRectangle(IGBrush, 50, 150, 370, 30)

Dim gp As New GraphicsPath()
gp.AddEllipse(10, 10, 200, 100)

Dim brush As New PathGradientBrush(gp)

Dim colorsAs Color() ={ _
Color.FromArgh(255, 0, 0), _
Color.FromArghb(100, 100, 100), _
Color.FromArgb(0, 255, 0), _
Color.FromArghb(0, 0, 255)}

DimrAsSingle() ={ _

0.0F, _

0.3F, _

0.6F, _

1.0F}
Dim blend As New ColorBlend()
blend.Colors = colors
blend.Positions=r
brush.Interpol ationColors = blend

g.FillRectangle(brush, 0, 0, 210, 110)
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' 2

Dim gp2 As New GraphicsPath()
gp2.AddEllipse(300, 0, 200, 100)

Dim brush2 As New PathGradientBrush(gp2)
brush2.CenterPoint = New PointF(450, 50)
brush2.CenterColor = Color.FromArgh(0, 255, 0)

Dim colors2 As Color() = { Color.FromArgb(255, 0, 0)}
brush2.SurroundColors = colors2

' 2

g.FillEllipse(brush2, 300, 0, 200, 100)

End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{

Graphics g=e.Graphics;

1

LinearGradientBrush IGBrush=new LinearGradientBrush(
new Point(0, 10),
new Point(150, 10),
Color.FromArgb(255, 0, 0),
Color.FromArgb(0, 255, 0));

Pen pen=new Pen(IGBrush);

I

g.DrawLine(pen, 10, 130, 500, 130);

g.FillRectangle(IGBrush, 50, 150, 370, 30);

1

GraphicsPath gp=new GraphicsPath();

gp.AddEllipse(10, 10, 200, 100);

1

PathGradientBrush brush=new PathGradientBrush(gp);

1

Color[] colors={
Color.FromArgb(255, 0, 0),
Color.FromArgb(100, 100, 100),
Color.FromArgb(0, 255, 0),
Color.FromArgb(0, 0, 255)} ;

1
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float[] r ={

0.0F,

0.3F,

0.6F,

1.0F};
ColorBlend blend=new ColorBlend();
blend.Colors = colors;
blend.Positions =r;
brush.InterpolationColors = blend;
I
g.FillRectangle(brush, 0, 0, 210, 110);

I 2
GraphicsPath gp2=new GraphicsPath();
gp2.AddEllipse(300, 0, 200, 100);

PathGradientBrush brush2=new PathGradientBrush(gp2);

I
brush2.CenterPoint = new PointF(450, 50);

brush2.CenterColor = Color.FromArgb(0, 255, 0);

1

Color[] colors2 = { Color.FromArgb(255, 0, 0)};

brush2.SurroundColors = colors2;
I 2

g.FillEllipse(brush2, 300, 0, 200, 100);

3-8
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3.6

3.6.1

VB Windows
GDI+ GDI+
3.6.2
GDI+ Graphics
TrandateTransform
RotateTransform ScaleTransform
1

A LA




- 60- VB.NET VC#NET CAD

3-9
PictureBox PictureBox1

Buttonl

Button2

Button Button3

Buttond

Button5

Button6
Forml
VB.NET

Private Sub Buttonl_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles Button1.Click
g = PictureBox1.CreateGraphics()
g.Clear(Color.White)
g.TranslateTransform(- 50, 0)
Draw(g)
End Sub

Private Sub PictureBox1 Paint(ByVa sender As Object, _
ByVa e As Windows.Forms.PaintEventArgs) Handles PictureBox1.Paint
g = e.Graphics
Draw(g)
End Sub

Private Sub Draw(ByVal g As Graphics)

g.DrawLine(Pens.Black, 10, 10, 100, 100)

g.DrawEllipse(Pens.Black, 50, 50, 200, 100)

g.DrawArc(Pens.Black, 100, 10, 100, 100, 20, 160)

g.FillRectangle(Brushes.Green, 50, 200, 150, 100)
End Sub

Private Sub Button2_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles Button2.Click
g = PictureBox1.CreateGraphics()
g.Clear(Color.White)
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g.RotateTransform(- 30)
Draw(g)
End Sub

Private Sub Button4_Click(ByVa sender As System.Object, _

ByVal e As System.EventArgs) Handles Button4.Click

g = PictureBox1.CreateGraphics()
g.Clear(Color.White)
g.ScaleTransform(1.5, 1.5)
Draw(g)

End Sub

Private Sub Button5_Click(ByVa sender As System.Object, _

ByVal e As System.EventArgs) Handles Button5.Click

g = PictureBox1.CreateGraphics()
g.Clear(Color.White)
g.ScaleTransform(0.8, 0.8)
Draw(g)

End Sub

Private Sub Button3_Click(ByVa sender As System.Object, _

ByVa e As System.EventArgs) Handles Button3.Click

Dim g As Graphics = PictureBox1.CreateGraphics()
g.Clear(Color.White)
g.TrandateTransform(50, 0)
Draw(g)
End Sub

Private Sub Button6_Click(ByVa sender As System.Object, _
ByVa eAs System.EventArgs) Handles Button6.Click

End
End Sub

Module Modulel
Public g As Graphics
End Module
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VC#NET

private System.Windows.Forms.PictureBox pictureBox1;
interna System.Windows.Forms.Button Button6;

interna System.Windows.Forms.Button Button5;

interna System.Windows.Forms.Button Button4;

interna System.Windows.Forms.Button Button3;

interna System.Windows.Forms.Button Button2;

internal System.Windows.Forms.Button Buttonl;

private Graphics g;

private void Buttonl_Click(object sender,EventArgs €)

{
I
g = pictureBox1.CreateGraphics();
g.Clear(Color.White);
g.TrandateTransform(- 50, 0);
Draw(g);

}

private void PictureBox1_Paint(object sender, EventArgs €)
{
g = pictureBox1.CreateGraphics();
Draw(g);

private void Draw(Graphics g)
{
1
g.DrawLine(Pens.Black, 10, 10, 100, 100);
g.DrawEllipse(Pens.Black, 50, 50, 200, 100);
g.DrawArc(Pens.Black, 100, 10, 100, 100, 20, 160);
g.FillRectangle(Brushes.Green, 50, 200, 150, 100);

private void Button3_Click(object sender, EventArgs €)

{
i

Graphics g= pictureBox1.CreateGraphics();
g.Clear(Color.White);
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g.TrandateTransform(50, 0);
Draw(g);

private void Button2_Click_1(object sender, System.EventArgs €)

{
I
g = pictureBox1.CreateGraphics();
g.Clear(Color.White);
g.RotateTransform(- 30);
Draw(g);

}

private void Button4_Click_1(object sender, System.EventArgs €)

{
I
g = pictureBox1.CreateGraphics();
g.Clear(Color.White);
g.ScaleTransform(1.2f, 1.2f);
Draw(g);

}

private void Button5_Click_1(object sender, System.EventArgs €)

{
"
g = pictureBox1.CreateGraphics();
g.Clear(Color.White);
g.ScaleTransform(0.8f, 0.8f);
Draw(g);

}

private void Button6_Click_1(object sender, System.EventArgs €)

{
i

this.Dispose();
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VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
' X Y
Ty X 1,0,0-1,00

Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
g.DrawEllipse(Pens.Black, - 100, - 100, 200, 200)

' X

Dim mat As New Matrix(1, 0, 0, - 1, 0, 0)
g.Transform = mat

Dim rect As Rectangle = Me.ClientRectangle
Dim w As Integer = rect.Width

Dim h As Integer = rect.Height

g.TrandlateTransform(w / 2, - h/ 2)

' 100
g.DrawEllipse(Pens.Red, - 100, - 100, 200, 200)

g.TranslateTransform(100, 100)
g.DrawEllipse(Pens.Green, - 100, - 100, 200, 200)

g.ScaleTransform(2, 2)
g.DrawEllipse(Pens.Blue, - 100, - 100, 200, 200)

End Sub

Private Sub Form1_MouseMove(ByVa sender As Object, _
ByVal e As Windows.Forms.MouseEventArgs) Handles MyBase.MouseMove
Dim g As Graphics = CreateGraphics()
Dim rect As Rectangle = Me.ClientRectangle
Dim w As Integer = rect.Width
Dim h As Integer = rect.Height
TextBox1.Text=""
TextBox1.Text=Str(eX - w/2) & " " & Str(- (Y - h/2))
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)



private void Form1_M ouseM ove(object sender, MouseEventArgs €)
{

I

Graphics g = CreateGraphics();

Rectangle rect= this.ClientRectangle;

int w = rect. Width;

int h=rect.Height;

textBox1.Text="";

textBox1.Text=eX - w/2+" "+ (- (eY - h/2);

3-12
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{
I X Y
Y X 1,00, -1,0,0
Graphics g= e.Graphics,
g.FillRectangle(Brushes.White, this.ClientRectangle);
g.DrawEllipse(Pens.Black, - 100, - 100, 200, 200);
I X
Matrix mat=new Matrix(1, 0, O, - 1, 0, 0);
g.Transform = mat;
Rectangle rect= this.ClientRectangle;
int w = rect. Width;
int h=rect.Height;
I
g.TrandateTransform(w / 2, - h/ 2);
I 100
g.DrawEllipse(Pens.Red, - 100, - 100, 200, 200);
g.TrandateTransform(100, 100);
g.DrawEllipse(Pens.Green, - 100, - 100, 200, 200);
g.ScaleTransform(2, 2);
g.DrawEllipse(Pens.Blue, - 100, - 100, 200, 200);

}
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312
GraphicsPath
Matrix Matrix GraphicsPath
Transform
Y
VB.NET

Protected Overrides Sub OnPaint(ByVa e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics

g.FillRectangle(Brushes.White, Me.ClientRectangle)
' X Y

Dim mat As New Matrix(1, 0, 0, - 1, 0, 0)
g.Transform = mat

Dim rect As Rectangle = Me.ClientRectangle

Dim w As Integer = rect.Width

Dim h As Integer = rect.Height
g.TrandlateTransform(w / 2, - h/ 2)
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g.DrawEllipse(Pens.Red, - 100, - 100, 200, 200)
g.FillRectangle(Brushes.Black, 100 - 2,0+ 2, 4, 4)
g.DrawRectangle(Pens.Blue, 0 - 2,- 100 + 2, 4, 4)
g.DrawRectangle(Pens.Blue, - 100- 2,0+ 2, 4, 4)
g.DrawRectangle(Pens.Blue, 0 - 2, 100 + 2, 4, 4)

Dim gp As New GraphicsPath()
gp.AddEllipse(- 100, - 100, 200, 200)
Dim mat2 As New Matrix()
mat2.Trand ate(150, 150)
mat2.Rotate(30)
gp.Transform(mat2)
g.DrawPath(Pens.Blue, gp)
Dim p() As PointF = gp.PathPoints()
g.FillRectangle(Brushes.Black, p(0).X - 2, p(0).Y + 2, 4, 4)
g.DrawRectangle(Pens.Blue, p(3).X - 2, p(3).Y + 2, 4, 4)
g.DrawRectangle(Pens.Blue, p(6).X - 2, p(6).Y + 2, 4, 4)
g.DrawRectangle(Pens.Blue, p(9).X - 2, p(9).Y + 2, 4, 4)
gp.Dispose()
End Sub
VC#NET

protected override void OnPaint(PaintEventArgs €)

{

Graphics g = e.Graphics;

I

g.FillRectangle(Brushes.White, this.ClientRectangle);
I X Y
Matrix mat=new Matrix(1, 0, O, - 1, 0, 0);
g.Transform = mat;

I

Rectangle rect= this.ClientRectangle;

int  w =rect.Width;

int h=rect.Height;

g.TrandateTransform(w / 2, - h/ 2);

/!
g.DrawEllipse(Pens.Red, - 100, - 100, 200, 200);
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g.FillRectangle(Brushes.Black, 100 - 2, 0 + 2, 4, 4);
g.DrawRectangle(Pens.Blue, 0- 2, - 100 + 2, 4, 4);

g.DrawRectangle(Pens.Blue, - 100 - 2, 0 + 2, 4, 4);

g.DrawRectangle(Pens.Blue, 0- 2,100 + 2, 4, 4);

1

GraphicsPath gp=new GraphicsPath();

gp.AddEllipse(- 100, - 100, 200, 200);

Matrix mat2=new Matrix();

1

mat2.Trand ate(150, 150);

1

mat2.Rotate(30);

gp.Transform(mat2);

g.DrawPath(Pens.Blue, gp);

PointF[] p= gp.PathPoaints;
g.FillRectangle(Brushes.Black, p[0].X - 2, p[0].Y + 2, 4, 4);
g.DrawRectangle(Pens.Blue, p[3].X - 2, p[3].Y + 2, 4, 4);
g.DrawRectangle(Pens.Blue, p[6].X - 2, p[6].Y + 2, 4, 4);
g.DrawRectangle(Pens.Blue, p[9].X - 2, p[9].Y + 2, 4, 4);
gp.Dispose();

3-13 4
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3.7 Alpha

Color FromArgb
Overloads Public Shared Function FromArgb(Integer,Integer,
Integer,Integer) As Color

4 ARGB alpha
8 32 alpha
0 255 0 255
alpha
x alpha/ 255 + x (255 - alpha) / 255
1 2
Graphics CompositingMode

CompositingMode.SourceCopy

VB.NET
Protected Overrides Sub OnPaint(ByVal e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics

Dim brush As New SolidBrush(Color.BlueViolet)
g.FillRectangle(brush, 180, 70, 200, 150)
Dim bm1 As New Bitmap(200, 100)
Dim bgl As Graphics = Graphics.Fromlmage(bm1)
Dim redBrush As New SolidBrush(Color.FromArgb(210, 255, 0, 0))
Dim greenBrush As New SolidBrush(Color.FromArgb(210, 0, 255, 0))
bgl.FillRectangle(redBrush, 0, 0, 150, 70)
bgl.FillRectangle(greenBrush, 30, 30, 150, 70)
g.Drawlmage(bm1, 100, 100)
' 2
Dim bm2 As New Bitmap(200, 100)
Dim bg2 As Graphics = Graphics.Fromlmage(bm?2)
bg2.CompositingM ode = CompositingMode.SourceCopy
bg2.FillRectangle(redBrush, 0, 0, 150, 70)
bg2.FillRectangle(greenBrush, 30, 30, 150, 70)
g.CompositingQuality = CompositingQuality. GammaCorrected
g.Drawlmage(bm2, 300, 100)

End Sub
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3.8

VC#NET
protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics,

I

SolidBrush brush=new SolidBrush(Color.BlueViolet);
g.FillRectangle(brush, 180, 70, 200, 150);

I

Bitmap bml=new Bitmap(200, 100);

Graphics bgl= Graphics.Fromlmage(bm1l);

SolidBrush redBrush=new SolidBrush(Color.FromArgh(210, 255, 0, 0));
SolidBrush greenBrush=new SolidBrush(Color.FromArgb(210, 0, 255, 0));
bgl.FillRectangle(redBrush, 0, 0, 150, 70);
bgl.FillRectangle(greenBrush, 30, 30, 150, 70);

g.Drawlmage(bm1, 100, 100);

I 2

Bitmap bm2=new Bitmap(200, 100);

Graphics bg2= Graphics.Fromlmage(bm?2);

bg2.CompositingMode = CompositingM ode.SourceCopy;
bg2.FillRectangle(redBrush, 0, 0, 150, 70);
bg2.FillRectangle(greenBrush, 30, 30, 150, 70);

g.CompositingQuality = CompositingQuality.GammaCorrected;
g.Drawlmage(bm2, 300, 100);

3-14
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protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics;
I 8

g.ScaleTransform(8, 8);
1!

Draw(g);

I

g.SmoothingM ode = SmoothingMode. AntiAlias;
I 40

g.TrandateTransform(40, 0);
Draw(g);

- 712 VB.NET VCHNET CAD
GDI+ Graphcis SmoothingMode
AntiAlias
VB.NET
Protected Overrides Sub OnPaint(ByVal e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
' 8
g.ScaleTransform(8, 8)
Draw(g)
g-SmoothingMode = SmoothingMode. AntiAlias
' 40
g.TrangateTransform(40, 0)
Draw(g)
End Sub
Private Sub Draw(ByVal g As Graphics)
g.DrawLine(Pens.Gray, 10, 10, 40, 20)
g.DrawEllipse(Pens.Gray, 20, 20, 30, 10)
DimsAs String=" "
Dim font As New Font(" ", 5)
Dim brush As New SolidBrush(Color.Gray)
g.DrawString(s, font, brush, 10, 40)
End Sub
VC#NET
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private void Draw(Graphics g)

{
I
g.DrawLine(Pens.Gray, 10, 10, 40, 20);
g.DrawEllipse(Pens.Gray, 20, 20, 30, 10);
string s= "

Font font=new Font(" ", 5);

SolidBrush brush=new SolidBrush(Color.Gray);

g.Drawstring(s, font, brush, 10, 40);

}
3-15
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3.9 AP
3.9.1 API
VB 6.0 API API
NET API NET
API API
SetROP2
VB 6.0 DrawMode
VB.NET VCHNET SetROP2

AP
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3.9.2 API

AP Declare DLLImport
Declare SetROP2
VB.NET
Private Declare Auto Function SetROP2 Lib "gdi32.dIl" ( _
ByVa hdc As IntPtr, _
ByVa nDrawMode As Integer) As Boolean

DLLImport SetROP2
VB.NET
<DllImport("gdi32.dll")> _
Private Shared Function SetROP2(ByVal hdc As IntPtr, _
ByVa nDrawMode As Integer) As Boolean
End Function

VCH#NET

[DIlmport(*gdi32.dIl")]
private static extern bool SetROP2(IntPtr hdc,int nDrawMode);

API
3.9.3 API

API SetROP2, Rectangle, CreatePen, SelectObject
DeleteObject
VB.NET
<StructLayout(LayoutKind.Sequential)> Public Structure LPPOINT
Public x As Long
Publicy AsLong
End Structure

<DllImport("gdi32.dll")> _
Private Shared Function SetROP2(ByVal hdc As IntPtr, _
ByVa nDrawMode As Integer) As Boolean
End Function

<DllImport("gdi32.dll")> _

Private Shared Function Rectangle _
(ByVal hdc As IntPtr, ByVal X1 AsInteger, ByVa Y1AsInteger, _
ByVal X2 AsInteger, ByVa Y2 AsInteger) As Boolean

End Function
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<DllImport("gdi32.dll")> _

Private Shared Function CreatePen(ByVal nPenStyle As Integer, _
ByVa nWidth As Integer, ByVal crColor As Long) AsLong

End Function

<DllImport("gdi32.dll")> _

Private Shared Function SelectObject(ByVa hdc As IntPtr, _
ByVal hObject AsLong) AsLong

End Function

<DllImport("gdi32.dll")> _
Private Shared Function DeleteObject(ByVa hObject AsLong) As Long
End Function

Public Sub Draw(ByVal aGraphics As Graphics, ByVal aColor As Long)
Dim hdc As IntPtr
hdc = aGraphics.GetHdc
SetROP2(hdc, 10)
DimpAsLong
DimoldPAsLong
p = CreatePen(0, 1, aColor)
oldP = SelectObject(hdc, p)
Rectangle(hdc, 20, 150, 170, 250)
SelectObject(hdc, oldP)
Del eteObject(p)
aGraphics.ReleaseHdc(hdc)

End Sub

Public Sub Form1_Paint(ByVal sender As Object, _

ByVal e As Windows.Forms.PaintEventArgs) Handles MyBase.Paint

Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
" GDI+
g.DrawRectangle(Pens.Blue, 20, 20, 150, 100)
" API
Draw(g, RGB(255, 0, 0))

End Sub
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VC#NET
[StructLayout(LayoutKind.Sequential )]
public struct LPPOINT

{
public long x;
public longy;

[DIlImport(*gdi32.dIl")]

private static extern bool SetROP2(IntPtr hdc,int nDrawMode);

[DllImport(*gdi32.dIl")]
private static extern bool Rectangle
(IntPtr hdc,int X1, intYZ1,int X2, intY2);

[DllImport("gdi32.dIl")]
private static extern long CreatePen(int nPenStyle,
int nWidth, long crColor);

[DllImport("gdi32.dIl")]
private static extern long SelectObject(IntPtr hdc,
long hObject);

[DllImport("gdi32.dIl")]
private static extern long DeleteObject(long hObject);

1
public void Draw(Graphics g, long aColor)
{
IntPtr hdc;
hdc =g9.GetHdc();
SetROP2(hdc, 10);
long p;
long oldP;
p = CreatePen(0, 1, aColor);
oldP = SelectObject(hdc, p);
Rectangle(hdc, 20, 150, 170, 250);
SelectObject(hdc, oldP);
DeleteObject(p);
0.ReleaseHdc(hdc);
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protected override void OnPaint(PaintEventArgs €)

{

Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
/I GDI+

g.DrawRectangle(Pens.Blue, 20, 20, 150, 100);

Il APl

Draw(g,255);

3-16 GDI+ API
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4.1.1

12 CAD

CAD
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CCircle CArc CText

CAD

CGElement

CGElement

CLine
UML

Tree

CAD
CRectangle
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CGElement
+Color : Integer
+Style : Integer
+Width : Integer
+Draw()
+GetBox()
+Pick()
+Move()
+Rotate()
+Mirror()
+Scale()
CLine CRectangle CCircle CArc CText
+LBegin +basePos +Center +Center +Font
+LEnd +desPos +PCircle +ABegin +Pos
-LineKX() +LT +Radius +AEnd +Size
_DistPtol () +RB +Radius +Content
+AngleBegin +Angle
+AngleEnd +Style
-InArc()
4-1 UML
4.1.3
CAD
|Command 3 LbuttonDown, MouseMove
RButtonDown 9
|Command CCreateline CCreateRect CCreateCircle

CCreateArc CCreateText CMove CRotate CMirror CSelect

4-2 ICommand |Command
CCommand

12
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<<interface>>
ICommand
LButtonDown()
+MouseMove()
+RButtonDown()

l____'l____'l____'l____ji___'l____'l'____l____j

1

1

CCreateLine| |CCreateRect| |CCreateCircle| |CCreateArc CCreateText CMove CRotate CMirror CSelect
4-2 UML
4.1.4
1 CCreateline 1
CLine Draw
2 CSelect
Pick Draw
3 CMove
Move
4.2
CAD
3 NET
1 .NET 3
2
3
Forml
VB.NET

Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles MyBase.Load
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Dim g As Graphics = Me.CreateGraphics()
g.FillRectangle(Brushes.White, Me.ClientRectangle)
g.PageUnit = GraphicsUnit.Pixel

' X

Dim mat As New Matrix(1, 0, O, - 1, 0, 0)
g.Transform = mat

Dim rect As Rectangle = Me.ClientRectangle
viewDX = rect.Width / 2

viewDY =rect.Height / 2
g.TrandateTransform(viewDX, viewDY)

End Sub

VCHNET

private void Form1_L oad(object sender, System.EventArgs €)

{

Graphics g= this.CreateGraphics();

g.FillRectangle(Brushes.White, this.ClientRectangle);

g.PageUnit = GraphicsUnit.Pixel;

I

Matrix mat=new Matrix(1, 0, O, - 1, 0, 0);
g.Transform = mat;

Rectangle rect= this.ClientRectangle;
float viewDX = rect.Width / 2;

float viewDY =rect.Height / 2;
g.TrandateTransform(viewDX, viewDY);

VB.NET

Public Function PagetoWorld(ByVal ep As PointF) As PointF

Dim p As New PointF()
With ep
p-X = (X - viewDX)
p.Y =- (.Y - viewDY)
End With
Return p

End Function
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4.3

Public Function WorldtoPage(ByVa pp As PointF) As PointF
Dim p As New PointF()
With pp
p-X =.X +viewDX
p.Y =-.Y +viewDY
End With
Return p
End Function

VC#NET

1

public PointF PagetowWorld(PointF ep)

{
Forml f=new Form1();
Rectangle rect=f.ClientRectangle;
float viewDX=rect.Width/2;
float viewDY =rect.Height/2;
PointF p=new PointF();
pX =ep.X - viewDX;
p.Y =viewDY- ep.Y;
return p;

1
public PointF Worl dtoPage(PointF pp)
{
Forml f=new Form1();
Rectangle rect=f.ClientRectangle;
float viewDX=rect.Width/2;
float viewDY =rect.Height/2;
PointF p=new PointF();
p.X =pp.X +viewDX;
p.Y =-pp.Y +viewDY;
return p;

VB
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43.1

MouseDown
MouseMove .NET 4-1

4-1

MouseDown

MouseEnter

MouseMove

MouseHover

MouseUp

MouseWhesl

Mousel eave

Paint OnPaint 4-1
OnMouseEvent Event
Up OnMouseEvent

VB.NET
Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
Dim pen As New Pen(Color.Blug, 3)
g.DrawRectangle(pen, 100, 20, 200, 200)
End Sub

Protected Overrides Sub OnMouseMove(ByVa e As MouseEventArgs)
TextBox1.Text=""
If InBox(eX, e.Y) Then
TextBox1.Text ="
Else
TextBox1.Text ="
End If
End Sub

Protected Overrides Sub OnMouseDown(ByVa e As MouseEventArgs)
If InBox(eX, e.Y) Then

Down,
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TextBox1.Text=""

If e.Button = MouseButtons.Left Then
TextBox1.Text =" "

Elself e.Button = MouseButtons.Right Then
TextBox1.Text =" "

End If

End If
End Sub

Private Function InBox(ByVal x As Single, ByVal y As Single) As Boolean
If x>100 And x <300 Andy > 20 Andy <220 Then

Return True
Else
Return False
End If
End Function
VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
Pen pen=new Pen(Color.Blue, 3);
g.DrawRectangle(pen, 100, 20, 200, 200);
}

protected override void OnMouseM ove(M ouseEventArgs €)
{

textBox1.Text="";
if (InBox(e.X,e.Y))
{

textBox1.Text =" "

else

textBox1.Text =" "

protected override void OnMouseDown(M ouseEventArgs €)

{
if (InBox(e.X,e.Y))
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4.3.2

textBox1.Text="";
if (e.Button == MouseButtons.L eft)

{

textBox1.Text =" "

}
elseif (e.Button == MouseButtons.Right)

{

textBox1.Text =" "

private bool InBox(float x, float y)

{
if(x>100&& x<300&& y>20&& y<220)
{
return true;
}
else
{
return false;
}
}
4-3

CF S

4-3
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1
2
2 1
AP SetROP2  Rectangle
VB.NET

<DllImport("gdi32.dll")> _
Private Shared Function SetROP2(ByVa hdc As IntPtr, _
ByVa nDrawMode As Integer) As Boolean
End Function

<DllImport("gdi32.dll")> _

Private Shared Function Rectangle _
(ByVal hdc AsIntPtr, ByVa X1 AsInteger, ByVa Y1 AsInteger, _
ByVal X2 AslInteger, ByVa Y2 AsInteger) As Boolean

End Function

Private m_StartX, m_StartY As Single
Private m_EndX, m_EndY AsSingle
Private m_Step AsInteger =0

Protected Overrides Sub OnMouseDown(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim hdc As IntPtr = g.GetHdc()
m_Step+=1
SetROP2(hdc, 10)
If m_Step =1 Then
m_StartX =eX
m_StartY =eY
m_EndX =eX
m_EndY =eY
Elself m_Step =2 Then
Rectangle(hdc, m_StartX, m_StartY, m_EndX, m_EndY)
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Rectangle(hdc, m_StartX, m_StartY, eX, e.Y)
m Step=0
End If
g.ReleaseHdc(hdc)
End Sub

Protected Overrides Sub OnMouseMove(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim prex, prey As Single
If m_Step=1Then
Dim hdc As IntPtr = g.GetHdc()
prex = m_EndX
prey = m_EndY
SetROP2(hdc, 10)
Rectangle(hdc, m_StartX, m_StartY, prex, prey)
Rectangle(hdc, m_StartX, m_StartY, e X, eY)
m_EndX =eX
m_EndY =eY
g.ReleaseHdc(hdc)
End If
End Sub

Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)

End Sub

VCHNET
[DIlTmport(*gdi32.dll")]
private static extern bool SetROP2(IntPtr hdc,int nDrawM ode);

[DllTmport(*gdi32.dll™)]
private static extern bool  Rectangle
(IntPtr hdc, int X1, int Y1,int X2, int Y2);

privateint m_StartX, m_StartY;
privateint m_EndX, m_EndY;
privateint m_Step = 0;

protected override void OnMouseDown(MouseEventArgs e)
{
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Graphics g =this.CreateGraphics();
IntPtr hdc= g.GetHdc();
m_Step +=1;
SetROP2(hdc, 10);
if (m_Step==1)
{
m_StartX = e.X;
m_StartY =e.Y;
m_EndX =e.X;
m_EndY =e.Y;
}
eseif (m_Step==2)
{
Rectangle(hdc, m_StartX, m_StartY, m_EndX, m_EndY);
Rectangle(hdc, m_StartX, m_StartY, eX, eY);
m_Step =0;
}
g.ReleaseHdc(hdc);

protected override void OnMouseM ove(M ouseEventArgs €)
{
Graphics g =this.CreateGraphics();
int prex, prey;
if (m_Step==1)
{
IntPtr hdc= g.GetHdc();
prex =m_EndX;
prey =m_EndY;
SetROP2(hdc, 10);
Rectangle(hdc, m_StartX, m_StartY, prex, prey);
Rectangle(hdc, m_StartX, m_StartY, eX, eY);
m_EndX =eX;
m_EndY =e.Y;
g.ReleaseHdc(hdc);

protected override void OnPaint(PaintEventArgs €)
{
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Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);

4-4

4-4

4.4

.NET ArrayList ArrayList

ArrayList ges
geSels VB.NET
VC#NET Forml

VB.NET
Public ges As New ArrayList()
Public geSels As New ArrayL.ist()

VC#NET
private ArrayList ges=new ArrayList();
private ArrayList geSels=new ArrayList();

CCreateLine 2
newLine
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VB.NET
Public Sub LButtonDown(ByVal g As Graphics, _
ByVa aPos As PointF) |mplements | Command.L ButtonDown
m Step+=1
Select Case m_Step
Casel 1

End Select
End Sub

VC#NET
public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{
1"

m_Step+=1;
switch (m_Step)

case 1:
/l......

case 2
/l......
ges.Add(newLine);
/l......

}
}
ges i

geSels

VB.NET

Public Sub LButtonDown(ByVal g As System.Drawing.Graphics, _
ByVal aPos As System.Drawing.PointF) _
Implements CAD_Net.ICommand.LButtonDown
Dim i As Integer
Fori=0 To ges.Count - 1
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If (ges(i).Pick(aPos) = True) Then
ges(i).Draw(g, CGElement.geDrawM ode. Selec)

geSels.Add(ges(i))
End If
Next
End Sub
VC#NET

public void LButtonDown(Graphics g, PointF aPos,ArrayList ges,ArrayList geSels)
{
for(int i = 0;i<ges.Count;i++){
1
1
if (((CGElement)(gedi])).Pick(aPos))
{
((CGElement)(geq[i])).Draw(g, DrawM ode.Selec);
geSels.Add(gedi]);

VB.NET

If geSels.Count > 0 Then
Fori =0To geSels.Count - 1

’

geSels(i).draw(g, CGElement.geDrawMode.Del ete)
geSels(i).Move(g, m_basePos, m_desPos)
geSels(i).Draw(g, CGElement.geDrawM ode. Selec)
Nexti
End If

VC#NET
Il
if (geSels.Count>0)
{
for (int i=0;i< geSels.Count;i++)

{
I
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((CGElement)(geSelg[i])).Draw(g,DrawMode.Del ete);
((CGElement)(geSelg[i])).Move(g,m_basePos,m_desPos);
((CGElement)(geSelq[i])).Draw(g,DrawM ode.Sel ec);

4.5

4.5.1

NET

4.5.2



CLine CRectangle CCircle CArc CText
CGElement

5.1 WIin32API

SetROP2 API SetROP2
CreatePen, CreateSolidBrush, GetStockObject, SelectObject, DeleteObject, MoveToEX,
LineTo, Ellipse  Arc LPPOINT API
Win32API API 3
System.Runtime.InteropServices Win32API AP
51 MoveToEx LPPOINT

5-1 Win32API API

SetROP2
CreatePen
CreateSolidBrush
GetStockObject
SelectObject
DeleteObject
MoveToEx
LineTo

Ellipse
Arc

VB.NET

Imports System.Runtime.| nteropServices

Public Class Win32API
<StructLayout(LayoutKind.Sequential)> Public Structure LPPOINT
Public x AsLong
Publicy AsLong
End Structure
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<DllImport("gdi32.dll")> _
Public Shared Function SetROP2(ByVa hdc As IntPtr, _
ByVal nDrawMode As Integer) As Boolean
End Function

<DllImport("gdi32.dll")> _

Public Shared Function CreatePen(ByVa nPenStyle As Integer, _
ByVa nWidth As Integer, ByVal crColor As Integer) _
AsLong

End Function

<DllImport("gdi32.dll")> Public Shared Function CreateSolidBrush _
(ByVal crColor As Integer) AsLong
End Function

<DllImport("gdi32.dll")> _
Public Shared Function GetStockObject(ByVal nindex As Integer) As Long
End Function

<DllImport("gdi32.dll")> _

Public Shared Function SelectObject(ByVal hdc As IntPtr, _
ByVa hObject AsLong) AsLong

End Function

<DllImport("gdi32.dll")> _
Public Shared Function DeleteObject(ByVa hObject AsLong) AsLong
End Function

<DllImport("gdi32.dll")> _

Public Shared Function MoveToEx _
(ByVal hdc AsIntPtr, ByVa x AsInteger, ByVa y AsInteger, _
ByVa IpPoint As LPPOINT) As Boolean

End Function

<DllImport("gdi32.dll")> _

Public Shared Function LineTo _
(ByVal hdc AsIntPtr, ByVal x AsInteger, _
ByVa y AsInteger) As Boolean

End Function

<DllImport("gdi32.dll")> _



Public Shared Function Rectangle _
(ByVa hdc AsIntPtr, ByVal X1 AslInteger, ByVa Y1 AslInteger, _
ByVa X2 AslInteger, ByVal Y2 AsInteger) As Boolean

End Function

<DllImport("gdi32.dll")> _

Public Shared Function Ellipse _
(ByVal hdc AsIntPtr, ByVa X1 AsInteger, ByVal Y1 AsInteger, _
ByVal X2 AslInteger, ByVa Y2 AsInteger) As Boolean

End Function

<DllImport("gdi32.dll")> _
Public Shared Function Arc _
(ByVal hdc AsIntPtr, ByVal X1 AsInteger, ByVal Y1 AsInteger, _
ByVal X2 AsInteger, ByVal Y2 AsInteger, ByVal X3 AsInteger, _
ByVal Y3 AslInteger, ByVa X4 AsInteger, ByVal Y4 As Integer) As Boolean

End Function

End Class

VCH#NET

public class Win32API

{
public Win32API()
{
}

[StructLayout(LayoutKind.Sequential)] public struct LPPOINT
{

long x;

long y;

[DllTmportAttribute("gdi32.dll")]

public static extern bool SetROP2(IntPtr hdc, int nDrawMode);

[DIlTmport("gdi32.dll")]
public static extern bool GetROP2(IntPtr hdc);

[DIlTmport("gdi32.dll")]
public static extern long CreatePen(int nPenStyle,
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int nWidth,int crColor);

[DllImport("gdi32.dll")]
public static extern long CreateSolidBrush(int crColor);

[DllImport("gdi32.dll")]
public static extern long GetStockObject(int nindex);

[DllTmport("gdi32.dll")]
public static extern long SelectObject(IntPtr hdc,
long hObject);

[DllTmport("gdi32.dll")]
public static extern long DeleteObject(long hObject);

[DIlTmport("gdi32.dll")]
public static extern bool MoveToEx(IntPtr hdc,
int x,int y,LPPOINT IpPaint);

[DIlTmport("gdi32.dll")]
public static extern bool LineTo (IntPtr hdc,
intx,inty);

[DllTmport("gdi32.dll")]
public static extern bool Rectangle(IntPtr hdc,
int X1, int Y1,int X2,int Y2);

[DllTmport("gdi32.dll")]
public static extern bool Ellipse(IntPtr hdc, int X1,
int Y1, int X2,int Y2);

[DllTmport(*gdi32.dll™)]

public static extern bool Arc
(IntPtr hdc,int X1,int Y1,
int X2,int Y2,int X3,
int Y3,int X4,int Y4);



5.2 CGElement

CGElement
geDrawMode 4
geStyle 5
Draw g Graphics
aGrawMode geDrawMode
DrawsSettings
SetROP2 hdc hdc
DrawSettings Graphics GetHdc
hdc IntPtr VB 6.0 Long
SetROP2 2 13 1
SetROP2
1 SetROP2 2
10 1 SetROP2
1
VB.NET RGB
3 VC#NET
RGB

VB.NET
Public MustInherit Class CGElement

Public Enum geDrawMode
Normal =1
Selec=2
Drag=3
Delete=4
End Enum

Public Enum geStyle
Solid=1
Dash=2
Dot =3
DashDot =4
DashDotDot =5

End Enum
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Private m_Color, m_Style, m_Width As Integer

Public Property Color() As Integer
Get
Return m_Color
End Get
Set(ByVa Vaue As Integer)
m_Color = Value
End Set
End Property

)

Public Property Style() As Integer
Get
Return m_Style
End Get
Set(ByVa Vaue As Integer)
m_Style = Vaue
End Set
End Property

Public Property Width() As Integer
Get
Return m_Width
End Get
Set(ByVa Vaue As Integer)
m_Width = Value
End Set
End Property

’

Public Sub New()
Init()
End Sub

Protected Sub Init()
m_Style=0
m_Width=1



m_Color = RGB(0, 0, 0)
End Sub

Public MustOverride Sub Draw(ByVal g As Graphics, _
ByVad aGrawMode As geDrawM ode)

’

Public Function DrawSettings(ByVal hdc As IntPtr, _
ByVd aDrawMode As geDrawMode) As Integer()
Dim penPara(2) As Integer
Select Case aDrawMode

Case geDrawM ode.Normal
Win32API.SetROP2(hdc, 13)
m_Style=0
m_Width=1
m_Color = RGB(0, 0, 0)

Case geDrawMode.Selec
Win32API.SetROP2(hdc, 13)
m_Style=1
m_Width=1
m_Color = RGB(255, 0, 0)

Case geDrawMode.Drag
Win32API.SetROP2(hdc, 10)
m_Style=0
m_Width=1
m_Color = RGB(0, 0, 255)

Case geDrawMode.Delete
Win32API.SetROP2(hdc, 13)
m_Style=0
m Width=1
m_Color = RGB(255, 255, 255)

End Select

penPara(0) = m_Style
penPara(1) = m_Width
penPara(2) = m_Color

Return penPara
End Function
End Class
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VC#NET
public abstract class CGElement

{
privateint m_Color, m_Style, m_Width;

public int Color

{
get{ return m_Color;}

set{m_Color=value;}

}
publicint Style
{
get{ return m_Style;}
set{m_Style=vaue;}
}

public int Width

{
get{ return m_Width;}
set{m_Width=value;}

public CGElement()

{
init();

/)
protected void init()

{
m_Style=0;
m_Width=1;
m_Color=0;

1
abstract public void Draw(Graphics g,DrawMode aDrawMode);

1
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public int[] DrawSettings(IntPtr hdc,DrawM ode aDrawM ode)
{
switch(aDrawM ode)
{
case DrawMode.Normal:
Win32API.SetROP2(hdc, 13);
m_Style=0;
m_Width = 1;
m_Color =0;
break;
case DrawMode.Selec:
Win32API.SetROP2(hdc, 13);
m_Style=1,
m_Width = 1;
m_Color =255;
break;
case DrawMode.Drag:
Win32API.SetROP2(hdc, 10);
m_Style=0;
m_Width = 1;
m_Color =16711680;
break;
case DrawMode.Delete:
Win32API.SetROP2(hdc, 13);
m_Style=0;
m_Width = 1;
m_Color =16777215;
break;

int[] penPara={ m_Style,m_Width,m_Color};

return penParg;

}
5.3 CLine
CLine CGElement CGElement Color, Style
DrawSettings Draw

3

Width
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CLine Init Init
Shadows new Init
CLine MyBase base 2
Init 3
VB.NET
Imports System.Math

Imports System.Drawing.Drawing2D

Public Class CLine
Inherits CGElement

Private m_Begin, m_End As PointF

Public Property LBegin() As PointF
Get
Return m_Begin
End Get
Set(ByVa Value As PointF)
m_Begin=Value
End Set
End Property

Public Property LEnd() As PointF
Get
Return m_End
End Get
Set(ByVa Value As PointF)
m_End =Vaue
End Set
End Property

Public Sub New()
Init()
End Sub
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Public Sub New(ByVa pBegin As PointF, ByVa pEnd As PointF)

Init()

m_Begin = pBegin

m_End = pEnd
End Sub

Public Sub New(ByVal aline As CLine)
m_Begin = dine.LBegin
m_End = dine.LEnd

End Sub

Private Shadows Sub Init()
MyBase.Init()
With m_Begin
X=0
.Y=0
End With
m_End = m_Begin
End Sub

VC#NET
1
public class CLine:CGElement
{
protected PointF m_Begin, m_End,;
Module m=new Module();

public PointF LBegin

{
get{ return m_Begin;}
set{ m_Begin=vaue;}

public PointF LEnd

{
get{ return m_End;}
set{m_End=value;}
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public CLine(PointF pBegin,PointF pEnd)

{
Init();
m_Begin=pBegin;
m_End=pEnd;

}

public CLine(CLine aine)

{
m_Begin=aline.LBegin;
m_End=aline.LEnd;

private new void Init()

{
base.Init();
m_Begin=new PointF(0,0);
m_End=new PointF(0,0);
}
Draw
3
API hdc Graphics
GetHdc DrawSettings CLine
CGElement CLine
DrawSettings
CreatePen SelectObject
MoveToEXx LineTo
Graphics ReleaseHdc
VC#NET double
float float int AP
int float
VB.NET

Public Overrides Sub Draw(ByVal g As Graphics, ByVa aDrawMode As geDrawMode)
Dim aPen, oldP As Long
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Dim eb As PointF = WorldtoPage(m_Begin)
Dim ee As PointF = Worl dtoPage(m_End)

Dim hdc As IntPtr
hdc = g.GetHdc()

Dim penPara As Integer() = DrawSettings(hdc, aDrawM ode)

aPen = Win32API.CreatePen(penPara(0), penPara(1), penPara(2))

oldP = Win32API.SelectObject(hdc, aPen)

Win32API.MoveToEx(hdc, eb.X, eb.Y, Nothing)

Win32API.LineTo(hdc, ee. X, ecY)

Win32API.SelectObject(hdc, oldP)

Win32API.Del eteObject(aPen)

g.ReleaseHdc(hdc)

End Sub

End Class

VCH#NET

I

override public void Draw(Graphics g,DrawM ode aDrawM ode)

{

long aPen,oldP;

1
PointF eb=m.WorldtoPage(m_Begin);
PointF ee=m.WorldtoPage(m_End);

1
IntPtr hdc=g.GetHdc();
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I

int[] penPara=DrawSettings(hdc,aDrawM ode);

I

aPen=Win32API.CreatePen(penParg] 0] ,penPara[ 1] ,penPara 2] );
I

oldP=Win32API.Sel ectObject(hdc,aPen);
Win32API.LPPOINT prePos=new Win32API.LPPOINT();
1

Win32API.MoveToEx(hdc, (int)(eb.X), (int)(eb.Y), prePos);
1

Win32API.LineTo(hdc, (int)(ee.X), (int)(ee.Y));

I

Win32API.SelectObject(hdc, oldP);

I

Win32API.Del eteObject(aPen);

I

g.ReleaseHdc(hdc);

5.4 CRectangle

CRectangle CGElement CGElement Color, Style  Width
DrawSettings
VB.NET System.Math Draw
Win32API Rectangle
3
3 CRectangle
Init
VB.NET
Imports System.Math

Public Class CRectangle
Inherits CGElement

Private m_basePos, m_desPos As PointF
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’

Public Property basePos() As PointF
Get
Return m_basePos
End Get
Set(ByVa Vaue As PointF)
m_basePos = Value
End Set
End Property

’

Public Property desPos() As PointF
Get
Return m_desPos
End Get
Set(ByVa Vaue As PaintF)
m_desPos = Vaue
End Set
End Property

’

Public ReadOnly Property LT() As PointF
Get
Return (New PointF(Min(m_basePos. X, m_desPos.X), _
Max(m_basePos.Y, m_desPos.Y)))
End Get
End Property

’

Public ReadOnly Property RB() As PointF
Get
Return (New PointF(Max(m_basePos.X, m_desPos.X), _
Min(m_basePos.Y, m_desPos.Y)))
End Get
End Property

’

Public Sub New()
Init()
End Sub
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’

Public Sub New(ByVal pBase As PointF, ByVa pDes As PointF)
Init()
m_basePos = pBase
m_desPos = pDes

End Sub

Public Sub New(ByV al arectangle As CRectangle)
m_basePos = arectangl e.basePos
m_desPos = arectangle.desPos

End Sub

Private Shadows Sub Init()
MyBase.lnit()
With m_basePos
X=0
Y=0
End With
m_desPos = m_basePos
End Sub

VC#NET
public class CRectangle: CGElement

{
protected PointF m_basePos, m_desPos;

Module m=new Modul&();

I
public PointF basePos

{
get{ return m_basePos;}
set{ m_basePos=value;}

1
public PointF desPos

{
get{ return m_desPos;}
set{m_desPos=va ue;}
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I
public PointF LT

{
get
{
return (new PointF(Math.Min(m_basePos.X, m_desPos.X),
Math.Max(m_basePos.Y, m_desPos.Y)));
}
}

I
public PointF RB

{
get
{
return (new PointF(Math.Max(m_basePos.X, m_desPos.X),
Math.Min(m_basePos.Y, m_desPos.Y)));
}
}

public CRectangle()

{
Init();

public CRectangle(PointF pBase,PointF pDes)
{

Init();

m_basePos=pBasg;

m_desPos=pDes;

public CRectangle(CRectangle aRect)

{
m_basePos=aRect.basePos ;

m_desPos=aRect.desPos ;

private new void Init()
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{

base.Init();

m_basePos=new PointF(0,0);

m_desPos=new PointF(0,0);
}

Draw
VC#NET
Rectangle API Rectangle

VB.NET

Public Overrides Sub Draw(ByVal g As Graphics, ByVa aDrawMode As geDrawMode)
Dim aPen, oldP As Long

Dim eb As PointF = WorldtoPage(m_basePos)
Dim ed As PointF = WorldtoPage(m_desPos)

Dim minX, minY As Single
Dim maxX, maxY As Single
minX = Min(eb.X, ed.X)
minY =Min(eb.Y, ed.Y)
maxX = Max(eb.X, ed.X)
maxY = Max(eb.Y, ed.Y)

Dim hdc As IntPtr
hdc = g.GetHdc()

Dim penPara As Integer() = DrawSettings(hdc, aDrawM ode)
aPen = Win32API.CreatePen(penPara(0), penPara(1), penPara(2))
oldP = Win32API.SelectObject(hdc, aPen)
Win32API.SelectObject(hdc, Win32API.GetStockObject(5))

Win32API.Rectangle(hdc, minX, maxY, maxX, minY)
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Win32AP!.SelectObject(hdc, oldP)
Win32AP!.Del eteObject(aPen)

g.ReleaseHdc(hdc)

End Sub

VC#NET

I

override public void Draw(Graphics g,DrawM ode aDrawM ode)

{

long aPen,oldP;

I
PointF eb=m.WorldtoPage(m_basePos);
PointF ed=m.WorldtoPage(m_desPos);

int minX, minY ,maxX, maxyY;

minX = (int)(Math.Min(eb.X, ed.X));
minY = (int)(Math.Min(eb.Y, ed.Y));
maxX = (int)(Math.Max(eb.X, ed.X));
maxY = (int)(Math.Max(eb.Y, ed.Y));

I
IntPtr hdc=g.GetHdc();

1

int[] penPara=DrawSettings(hdc,aDrawM ode);

1

aPen=Win32API.CreatePen(penPara[ 0] ,penPara[ 1] ,penPara] 2] );
1

oldP=Win32API.Sel ectObject(hdc,aPen);
Win32API.LPPOINT prePos=new Win32API|.LPPOINT();

I

Win32API.SelectObject(hdc, Win32API.GetStockObject(5));
1

Win32API.Rectangle(hdc, minX, maxY, maxX, minY);

1

Win32API.SelectObject(hdc, oldP);

1

Win32API.DeleteObject(aPen);
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1!
g.ReleaseHdc(hdc);
}
5.5 CCircle
CCircle CGElement CCircle CGElement
3 DrawSettings CCircle
Radius
Radius CLine CCircle 3
Radius System.Math
VCH#NET Math
VB.NET
Imports System.Math

Public Class CCircle
Inherits CGElement

Private m_Center, m_PCircle As PointF

’

Public Property Center() As PointF
Get
Return m_Center
End Get
Set(ByVa Vaue As PointF)
m_Center = Vaue
End Set
End Property

’

Public Property PCircle() As PointF
Get
Return m_PCircle
End Get
Set(ByVa Vaue As PointF)
m_PCircle=Vaue
End Set
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End Property

’

Public ReadOnly Property Radius() As Single
Get
Dimr AsSingle
r = distPtoP(m_Center, m_pCircle)
Returnr
End Get
End Property

Public Sub New()
Init()
End Sub

’

Public Sub New(ByVal pCenter As PointF, ByVal pCircle As PaintF)
Init()
m_Center = pCenter
m_PCircle = pCircle

End Sub

Public Sub New(ByVal aCircle As CCircle)
With aCircle
m_Center = .Center
m_PCircle = .PCircle
End With
End Sub

Private Shadows Sub Init()
MyBase.lnit()
With m_Center
X=0
Y=0
End With
m_PCircle=m_Center
End Sub
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VCH#NET

public class CCircle: CGElement

{

protected PointF m_Center, m_pCircle;
Module m=new Module();

public PointF Center

{
get{ return m_Center;}

set{m_Center=value;}

public PointF PCircle

{
get{ return m_pCircle;}
set{m_pCircle=value;}

public float Radius

{
get
{
float r=m.DistPtoP(m_Center,m_pCircle);
returnr;
}
}

public CCircle()

{
Init();

public CCircle(PointF pCenter,PointF pCircle)
{

Init();

m_Center=pCenter;

m_pCircle=pCircle;

public CCircle(CCircle aCircle)
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m_Center=aCircle.Center;

m_pCircle=aCircle.PCircle;

private new void Init()

{
base.Init();
m_Center=new PointF(0,0);
m_pCircle=new PointF(0,0);
}
VB.NET

Public Function DistPtoP(ByVal pl As PointF, ByVa p2 As PointF) As Single
Dim dx, dy As Single
dx =p2.X - p1.X
dy =p2.Y - pl.Y
Return Sgrt((dx * dx) + (dy * dy))
End Function

VC#NET

1

public float DistPtoP(PointF p1, PointF p2){
float dx,dy;
dx =p2.X - pl.X;
dy =p2.Y - pl.Y;
float dist=(float)(Math.Sgrt((dx * dx) + (dy * dy)));
return dist;

}

CCircle Draw

GetStockObject Win32API
Ellipse
VB.NET
Public Overrides Sub Draw(ByVal g As Graphics, ByVa aDrawMode As geDrawMode)
Dim aPen, oldP As Long
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Dim ec As PointF = WorldtoPage(m_Center)
Dim ep As PointF = WorldtoPage(m_PCircle)

Dim hdc As IntPtr
hdc = g.GetHdc()

Dim penPara As I nteger() = DrawSettings(hdc, aDrawM ode)

aPen = Win32API.CreatePen(penPara(0), penPara(1), penPara(2))

oldP = Win32API.SelectObject(hdc, aPen)

Win32API.SelectObject(hdc, Win32API.GetStockObject(5))

Win32API .Ellipse(hdc, ec.X - Radius, ec.Y + Radius, _
ec.X + Radius, ec.Y - Radius)

Win32AP!.SelectObject(hdc, oldP)
Win32AP!.Del eteObject(aPen)

g.ReleaseHdc(hdc)

End Sub

End Class

VCHNET

I

override public void Draw(Graphics g,DrawM ode aDrawM ode)

{

long aPen,oldP;

I
PointF ec=m.WorldtoPage(m_Center);

1
IntPtr hdc=g.GetHdc();

I
int[] penPara=DrawSettings(hdc,aDrawM ode);
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I
aPen=Win32API.CreatePen(penParg] 0] ,penPara[ 1] ,penPara 2] );
I
oldP=Win32API.Sel ectObject(hdc,aPen);
I
Win32API .Ellipse(hdc, (int)(ec.X - Radius),
(int)(ec.Y + Radius),
(int)(ec.X + Radius),
(int)(ec.Y - Radius));
I
Win32API.SelectObject(hdc, oldP);
I
Win32API.Del eteObject(aPen);
I

g.ReleaseHdc(hdc);
}
5.6 CArc
CArc CGElement
3
3
CArc 3
3 3
1 2
CArc VB.NET System.Math
VB.NET
Imports System.Math

Public Class CArc
Inherits CGElement

Private m_Center, m_Begin, m_End As PointF
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Public Property Center() As Pointf
Get
Return m_Center
End Get
Set(ByVa Value As Pointf)
m_Center = Vaue
End Set
End Property

Public Property ABegin() As Pointf
Get
Return m_Begin
End Get
Set(ByVa Value As Pointf)
m_Begin=Vaue
End Set
End Property

Public Property AEnd() As Pointf

Get
Return m_End
End Get
Set(ByVa Value As Pointf)
m_End =Value
End Set
End Property

Public ReadOnly Property Radius() As Single
Get
Dimr AsSingle
r = distPtoP(m_Center, m_Begin)
Returnr
End Get
End Property
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Public ReadOnly Property AngleBegin() As Single
Get
Dim aAngle As Single
aAngle = GetAngle(m_Center, m_Begin)
Return aAngle
End Get
End Property

’

Public ReadOnly Property AngleEnd() As Single
Get
Dim aAngle As Single
aAngle = GetAngle(m_Center, m_End)
Return aAngle
End Get
End Property

Public Sub New()
Init()
End Sub

’

Public Sub New(ByVal pCenter As PointF, ByVal pl As PointF, ByVal p2 As PointF)
Init()
m_Center = pCenter
m_Begin=pl
Dimr As Single = DistPtoP(m_Center, m_Begin)
Dim angle2 As Single = GetAngle(m_Center, p2)
m_End.X =r * Cos(angle2) + m_Center.X
m_End.Y =r* Sin(angle2) + m_Center.Y
End Sub

Public Sub New(ByVal aArc As CArc)
With aArc
m_Center = .Center
m_Begin = .ABegin
m_End = .AEnd
End With
End Sub
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Private Shadows Sub Init()
MyBase.lnit()
With m_Center
X=0
Y=0
End With
m_Begin =m_Center
m_End = m_Center
End Sub

VC#NET
public class CArc:CGElement

{

protected PointF m_Center, m_Begin, m_End;

Module m=new Module&();

public PointF Center

{
get{ return m_Center;}
set{ m_Center=value;}

public PointF ABegin

{
get{ return m_Begin;}
set{ m_Begin=vaue;}

public PointF AEnd

{
get{return m_End;}
set{m_End=value;}

public float Radius
{

get

{

float r=m.DistPtoP(m_Center,m_Begin);
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returnr;

public float AngleBegin

{
get
{
float aAngle=m.GetAngle(m_Center,m_Begin);
return aAngle;
}
}

public float AngleEnd

{
get
{
float aAngle=m.GetAngle(m_Center,m_End);
return aAngle;
}
}

public CArc()

{
Init();

1
public  CArc(PointF pCenter,PointF p1,PointF p2)
{
Init();
m_Center=pCenter;
m_Begin=p1;
float r=m.DistPtoP(m_Center,m_Begin);
float angle2=m.GetAngle(m_Center,p2);
m_End.X= (float)(r*Math.Cos(angle2))+m_Center.X;;
m_End.Y = (float)(r*Math.Sin(angle2))+m_Center.Y;

1
public CArc(CArc aArc)
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{
m_Center=aArc.Center;
m_Begin=aArc.ABegin;
m_End=aArc.AEnd;

}

)

private new void Init()

{

base.Init();

m_Center=new PointF(0,0);

m_Begin=new PointF(0,0);

m_End=new PointF(0,0);
}

3 GetAngle
X
GetAngle
VB.NET

' X
Public Function GetAngle(ByVa pl As PointF, ByVal p2 As PointF) As Single
Dim tansita, sita, dx As Single
dx = Abs(p2.X - pl.X)
If p2.X = pl.X Then dx = 0.0001
tansita= Abs(p2.Y - pl.Y)/dx

sita = Atan(tansita)

If p2.X >=pl.X And p2.Y >=pl.Y Then
Return sita

Elself p2.X <=pl.X And p2.Y >=pl.Y Then
Return Pl - sita

Elself p2.X <=pl.X And p2.Y <=pl.Y Then
Return Pl + sita
Elself p2.X >=pl.X And p2.Y <=pl.Y Then
Return Pl * 2 - sita
End If
End Function
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VC#NET

I X

public float GetAngle(PointF pl,PointF p2){
float tansita,sita,dx;
float angle=0;
dx = Math.Abs(p2.X - pl.X);
if (p2.X == pl.X){dx = 0.0001f;}
tansita= Math.Abs(p2.Y - pl.Y)/ dx;
sita= (float)(Math.Atan(tansita));
I
if (p2.X >=pl.X && p2.Y >=pl.Y){angle=sita;}
1
if (p2.X <=pl.X && p2.Y >=pl.Y){angle=Const.PI - sita;}
1
if (p2.X <=pl.X && p2.Y <=pl.Y) {angle=Const.PI + sita;}
1
if (p2.X >=pl.X && p2.Y <=pl.Y) {angle=Const.PI * 2 - sita;}

return angle;

CArc Draw Draw
API Arc Win32API

VB.NET

Public Overrides Sub Draw(ByVal g As Graphics, ByVa aDrawMode As geDrawMode)
Dim aPen, oldP As Long

Dim ec As PointF = WorldtoPage(m_Center)
Dim eb As PointF = WorldtoPage(m_Begin)
Dim ee As PointF = Worl dtoPage(m_End)

Dim hdc As IntPtr
hdc = g.GetHdc()

Dim penPara As I nteger() = DrawSettings(hdc, aDrawM ode)
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aPen = Win32API.CreatePen(penPara(0), penPara(1), penPara(2))
oldP = Win32API.SelectObject(hdc, aPen)
Win32API.Arc(hdc, ec.X - Radius, ec.Y + Radius, _
ec.X + Radius, ec.Y - Radius, eb.X,
eb.Y, eeX, ee)
Win32API.Sel ectObject(hdc, oldP)

Win32API .Del eteObject(aPen)

0.ReleaseHdc(hdc)

End Sub

End Class

VCHNET

I

override public void Draw(Graphics g,DrawM ode aDrawM ode)

{

long aPen,oldP;

I

PointF ec=m.WorldtoPage(m_Center);
PointF eb=m.WorldtoPage(m_Begin);
PointF ee=m.WorldtoPage(m_End);

1
IntPtr hdc=g.GetHdc();

I

int[] penPara=DrawSettings(hdc,aDrawM ode);

I

aPen=Win32API.CreatePen(penParg[ 0] ,penPard 1] ,penParg 2]);

I

oldP=Win32API.Sel ectObject(hdc,aPen);

I

Win32API.Arc(hdc, (int)(ec.X - Radius), (int)(ec.Y + Radius),
(int)(ec.X + Radius), (int)(ec.Y - Radius), (int)(eb.X),
(int)(eb.Y), (int)(ee.X), (int)(ee.Y));
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I

Win32API.SelectObject(hdc, oldP);
1

Win32API.Del eteObject(aPen);

)

g.ReleaseHdc(hdc);

5.7 CText

CText CGElement

CText
DrawString
VB.NET

Public Class CText
Inherits CGElement

Private m_Font As Font

Private m_Pos As PointF

Private m_Content As String
Private m_Size, m_Angle As Single
Private m_Color As Color

Private m_Style As FontStyle

Public Property Font() As Font
Get
Return m_Font
End Get
Set(ByVa Vaue As Font)
m_Font = Vaue
End Set
End Property

’

Public Property Pos() As PointF
Get
Return m_Pos

CText
Graphics
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End Get
Set(ByVa Vaue As PointF)
m_Pos=Vaue
End Set
End Property

’

Public Property Size() As Single
Get
Return m_Size
End Get
Set(ByVal Vaue As Single)
m_Size=Vaue
End Set
End Property

Public Property Content() As String
Get
Return m_Content
End Get
Set(ByVa Vaue As String)
m_Content = Value
End Set
End Property

’

Public Property Angle() As Single
Get
Return m_Angle
End Get
Set(ByVa Vaue As Single)
m_Angle=Vadue
End Set
End Property

Public Shadows Property Color() As Color
Get
Return m_Color
End Get
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Set(ByVa Vaue As Color)
m_Color = Vaue
End Set
End Property

Public Shadows Property Style() As FontStyle
Get
Return m_Style
End Get
Set(ByVa Value As FontStyle)
m_Style = Vaue
End Set
End Property

’

Public Sub New()
Init()
End Sub

Public Sub New(ByVal str As String, ByVal aPos As PointF)
Init()
m_Content = str
m_Pos = aPos

End Sub

’

Public Sub New(ByVal str As String, ByVal f AsFont, _
ByVad size AsSingle, _

ByVad aPos As PointF, ByVa ang AsSingle, _

ByVad c AsColor, ByVa sty As FontStyle)
m_Content = str
m_Font = f
m Size=size
m_Pos = aPos
m_Angle = ang
m_Color=c¢
m_Style = sty
End Sub
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’

Public Sub New(ByVal text As CText)
With text
m_Content = .Content
m_Font = .Font
m_Pos = .Pos
m_Size= .Size
m_Angle = .Angle
m_Color = .Color
m_Style = .Style
End With
End Sub

Private Shadows Sub Init()
m_Content =""
m Size=20
m_Font = New Font(" ", m_Size, m_Style, GraphicsUnit.Pixel)
Dim format As New StringFormat()
format.Alignment = StringAlignment.Near
m_Pos = New PointF(0, 0)
m_Angle=0
m_Color = Color.Black
m_Style = FontStyle.Regular

End Sub

Public Overrides Sub Draw(ByVa g As Graphics, ByVa aDrawMode As geDrawM ode)
Select Case aDrawMode
Case CGElement.geDrawM ode.Normal
m_Color = Color.Black
Case CGElement.geDrawM ode.Selec
m_Color = Color.Red
Case CGElement.geDrawMode.Delete
m_Color = Color.White
End Select
Dim Pos As PointF = WorldtoPage(m_Pos)
Dim sf As New StringFormat(StringFormatFlags.NoWrap)
g.DrawsString(m_Content, m_Font, New SolidBrush(m_Color), Pos.X, Pos.Y, sf)
End Sub

End Class
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VC#NET
public class CText: CGElement
{

private Font m_Font;

private PointF m_Pos;

private string m_Content;

private float m_Size, m_Angle;

private Color m_Color;

private FontStyle m_Style;
Module m=new Module();

I
public Font Font

{
get{ return m_Font;}

set{m_Font = value;}

I
public PointF Pos

{
get{ return m_Pos;}
set{m_Pos = value;}

/)
public float Size

{
get{ return m_Size;}
set{m_Size = value;}

/)
public string Content

{
get{ return m_Content;}

set{ m_Content = value;}

i
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public float Angle

{
get{return m_Angle;}
set{m_Angle = value;}

I
new public Color Color
{
get{ return m_Color;}
set{m_Color = vaue;}

i
new public FontStyle Style
{
get{ return m_Style;}
set{m_Style =value;}

)
public CText(){
Init();

/)

public CText(string str, PointF aPos){
Init();
m_Content = str;
m_Pos = aPos,

1
public CText(string str, Font ffloat size,
PointF aPos, float ang,
Color c, FontStyle sty){
m_Content = str;
m_Font =f;
m_Size = size;
m_Pos = aPos;
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m_Angle = ang;
m_Color =¢;

m_Style = sty;

i

public CText(CText text)

{
m_Content =text.Content;
m_Font =text.Font;
m_Pos =text.Pos;
m_Size =text.Size;
m_Angle =text. Angle;
m_Color =text.Color;
m_Style =text.Style;

1

private new void Init()

{
m_Content ="";
m_Size = 20;
m_Font = new Font(" ", m_Size, m_Style, GraphicsUnit.Pixel);
m_Pos = new PointF(0, 0);
m_Angle=0;
m_Color = Color.Black;
m_Style=FontStyle.Regular;

i
override public void Draw(Graphics g,DrawM ode aDrawM ode)
{
switch(aDrawM ode){
case DrawMode.Normal:
m_Color = Color.Black;
break;
case DrawMode.Selec:
m_Color = Color.Red;
break;
case DrawMode.Delete:
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m_Color = Color.White;
break;
}
PointF Pos= m.WorldtoPage(m_Pos);
StringFormat sf=new StringFormat(StringFormatFlags.NoWrap);
g.DrawsString(m_Content, m_Font, new SolidBrush(m_Color), Pos.X, Pos.Y, sf);
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6.1 ICommand
|Command 3 LButtonDown RButtonDown  MouseMove
VB.NET VC#NET
LButtonDown ArrayList ges geSds
VB.NET VC#NET
VCH#NET ges
geSels 3 g Graphics

aPos PointF

VB.NET
Public Interface | Command
Sub LButtonDown(ByVal g As Graphics, ByVa aPos As PointF)
Sub RButtonDown(ByVal g As Graphics, ByVa aPos As PointF)
Sub MouseMove(ByVal g As Graphics, ByVa aPos As PointF)
End Interface

VC#NET
public interface | Command

{
void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels);
void RButtonDown(Graphics g,PointF aPos);
void MouseM ove(Graphics g,PointF aPos);

6.2 CCreatelLine

CCreateline |Command
3 m_Step
1 m_Begin m_End
1
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MouseMove

0
VB.NET
Public Class CCreateline

Implements | Command

Private m_Step As Integer
Private m_Begin, m_End As PointF

Public Sub LButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) |mplements | Command.LButtonDown
Dim prePos As New PointF()
m Step+=1
Select Case m_Step
Casel 1
m_Begin = aPos
m_End = aPos
Case 2
Dim tempLine As New CLine(m_Begin, m_End)
tempLine.Draw(g, CGElement.geDrawMode.Drag)
tempLine = Nothing
m_End = aPos
Dim newLine As New CLine(m_Begin, m_End)
newLine.Draw(g, CGElement.geDrawM ode.Normal)
ges.Add(newLine)

m_Step=0
End Select
End Sub

VC#NET
public class CCreateline:l Command
{
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curPos

private int m_Step;
private PointF m_Begin, m_End;

public CCreateLing()

{
}

public void L ButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels){

PointF prePos=new PointF();
1
m_Step+=1;
switch (m_Step)
{
case 1
m_Begin=aPos;
m_End=aPos,
break;
case 2:
1
prePos=m_Begin;
CLinetempLine=new CLine(m_Begin,m_End);
tempLine.Draw(g,DrawM ode.Drag);
tempLine=null;
I
m_Begin=prePos,
m_End=aPos;
CLine newLine=new CLine(m_Begin,m_End);
newLine.Draw(g,DrawMode.Normal);

ges.Add(newLine);

m_Step=0;
break;

prePos
m_End
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aPos m End aPos
prePos  curPos m_Begin prePos

curPos
m_End
VB.NET
Public Sub MouseMove(ByVal g As Graphics, _
ByVa aPos As PointF) Implements | Command.MouseMove
Select Case m_Step
Casel
Dim prePos As New PointF()
Dim curPos As New PointF()
prePos = m_End
curPos = aPos
Dim tempLinel As New CLine(m_Begin, prePos)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing

Dim tempLine2 As New CLine(m_Begin, curPos)
m_End = curPos
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing
End Select
End Sub

VC#NET
public void MouseM ove(Graphics g,PointF aPos)
{
switch (m_Step)
{
case 1:
PointF prePos=new PointF();
PointF curPos=new PointF();
prePos=m_End;
curPos=aPos;
CLinetempLinel=new CLine(m_Begin,prePos);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;
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1

CLine tempLine2=new CLine(m_Begin,curPos);
m_End=curPos;

tempLine2.Draw(g,DrawM ode.Drag);

tempLine2=null;
break;
}
}
1
mSep O
VB.NET

Public Sub RButtonDown(ByVal g As Graphics, _
ByVal aPos As PaintF) Implements | Command.RButtonDown
If m_Step=1Then
Dim tempLine As New CLine(m_Begin, m_End)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing
End If
m_Step=0
End Sub

End Class

VC#NET
I
public void RButtonDown(Graphics g,PointF aPos)

{
if (m_Step==1)
{
CLine tempLine=new CLine(m_Begin,m_End);
tempLine.Draw(g,DrawMode.Drag);
tempLine=null;
}
m_Step=0;
}
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6.3 CCreateRectangle

CCreateRectangle
CCresateline 3
m_basePos m_desPos
1

m_Step 0
VB.NET

Public Class CCreateRectangle
Implements | Command

Private m_Step As Integer
Private m_basePos, m_desPos As PointF

Public Sub LButtonDown(ByVal g As Graphics, _

m_Step

ByVal aPos As PointF) |mplements | Command.L ButtonDown

Dim prePos As New PointF()
m_Step+=1
Select Case m_Step
Case1l 1
m_basePos = aPos
m_desPos = aPos
Case 2

prePos = m_basePos

Dim tempRect As New CRectangle(m_basePos, m_desPos)
tempRect.Draw(g, CGElement.geDrawM ode.Drag)

tempRect = Nothing
m_basePos = prePos
m_desPos = aPos

Dim newRect As New CRectangle(m_basePos, m_desPos)
newRect.Draw(g, CGElement.geDrawM ode.Normal)

ges.Add(newRect)

|Command
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m_Step=0

End Select
End Sub

VC#NET
public class CCreateRectangle:l Command

{

private int m_Step;
private PointF m_basePos, m_desPos;

public CCreateRectangle()

{
}

public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{

PointF prePos=new PointF();

I

m_Step+=1,

switch (m_Step)

{

case 1.

m_basePos=aPos;
m_desPos=aPos;
break;

case 2:

/!
prePos=m_basePos;

CRectangle tempRect=new CRectangle(m_basePos,m_desPos);

tempRect.Draw(g,DrawM ode.Drag);

tempRect=null;

I

m_basePos=prePos;

m_desPos=aPos;

CRectangle newRect=new CRectangle(m_basePos,m_desPos);
newRect.Draw(g,DrawMode.Normal);

ges.Add(newRect);
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m_Step=0;
break;

1 MouseMove MouseMove
|Command MouseMove

VB.NET
Public Sub MouseMove(ByVal g As Graphics, _
ByVa aPos As PointF) |mplements | Command.MouseMove
Select Case m_Step
Casel

Dim prePos As New PointF()
Dim curPos As New PointF()
prePos = m_desPos
curPos = aPos
Dim tempRect1 As New CRectangle(m_basePos, prePos)
tempRect1.Draw(g, CGElement.geDrawMode.Drag)
tempRect1 = Nothing

Dim tempRect2 As New CRectangle(m_basePos, curPos)
m_desPos = curPos
tempRect2.Draw(g, CGElement.geDrawM ode.Drag)
tempRect2 = Nothing
End Select
End Sub

VC#NET
public void MouseM ove(Graphics g,PointF aPos)
{
switch (m_Step)
{
case 1.
PointF prePos=new PointF();
PointF curPos=new PointF();
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prePos=m_desPos,

curPos=aPos;

CRectangle tempRect1=new CRectangle(m_basePos,prePos);
tempRect1.Draw(g,DrawMode.Drag);

tempRect1=null;

1

CRectangle tempRect2=new CRectangle(m_basePos,curPos);
m_desPos=curPos,

tempRect2.Draw(g,DrawM ode.Drag);

tempRect2=null;
break;
}
}
1
RButtonDown |Command RButtonDown
m_Step 0
VB.NET

Public Sub RButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.RButtonDown
If m_Step=1Then

Dim tempRect As New CRectangle(m_basePos, m_desPos)
tempRect.Draw(g, CGElement.geDrawM ode.Drag)
tempRect = Nothing
End If
m_Step=0
End Sub

VC#NET
I
public void RButtonDown(Graphics g,PointF aPos)
{
if (m_Step==1)
{
CRectangle tempRect=new CRectangle(m_basePos,m_desPos);
tempRect.Draw(g,DrawMode.Drag);
tempRect=null;
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m_Step=0;

6.4 CCreateCircle

CCreateCircle |Command
1
2
CCreateline CCreateCircle |Command
m Center m_pCircle
LButtonDown 1
2
mStep O
VB.NET

’

Public Class CCreateCircle
Implements | Command

Private m_Step As Integer
Private m_Center, m_pCircle As PointF

Public Sub LButtonDown(ByVa g As Graphics, _
ByVad aPos As PointF) Implements |Command.L ButtonDown

m_Step+=1
Select Case m_Step
Casel 1
m_Center = aPos
m_pCircle = aPos
Case?2

Dim tempLine As New CLine(m_Center, m_pCircle)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing

m_Step



Dim tempCircle As New CCircle(m_Center, m_pCircle)
tempCircle.Draw(g, CGElement.geDrawMode.Normal)
tempCircle = Nothing

Dim newCircle As New CCircle(m_Center, aPos)
newCircle.Draw(g, CGElement.geDrawM ode.Normal)

ges.Add(newCircle)
m Step=0
End Select
End Sub
VC#NET

public class CCreateCircle:l Command

{

private int m_Step;

private PointF m_Center, m_pCircle;

public CCreateCircle()

{
}

public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{

I

m_Step+=1;
switch (m_Step)
{
case 1: /I 1
m_Center=aPos;
m_pCircle=aPos,
break;
case 2:

I

CLinetempLine=new CLine(m_Center,m_pCircle);
tempLine.Draw(g,DrawM ode.Drag);
tempLine=null;

1
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CCircle tempCircle=new CCircle(m_Center,m_pCircle);
tempCircle.Draw(g,DrawM ode.Normal);
tempCircle=null;

I
CCircle newCircle=new CCircle(m_Center,aPos);
newCircle.Draw(g,DrawMode.Normal);
ges.Add(newCircle);
m_Step=0;
break;
}
MouseMove 1
m_pCircle
VB.NET

Public Sub MouseMove(ByVal g As Graphics, _

ByVal aPos As PointF) Implements | Command.MouseMove

Select Case m_Step

Dim prePos As New PointF()
Dim curPos As New PointF()

prePos = m_pCircle
curPos = aPos

Dim tempLinel As New CLine(m_Center, prePos)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing

Dim tempCirclel As New CCircle(m_Center, prePos)
tempCirclel.Draw(g, CGElement.geDrawMode.Drag)



tempCirclel = Nothing

Dim tempLine2 As New CLine(m_Center, curPos)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

Dim tempCircle2 As New CCircle(m_Center, curPos)
tempCircle2.Draw(g, CGElement.geDrawM ode.Drag)
tempCircle2 = Nothing

m_pCircle = curPos

End Select
End Sub

VC#NET
public void MouseM ove(Graphics g,PointF aPos)
{
switch (m_Step)
{
case 1:
PointF prePos=new PointF();
PointF curPos=new PointF();
prePos=m_pCircle;
curPos=aPos;

1

CLinetempLinel=new CLine(m_Center,prePos);
tempLinel.Draw(g,DrawM ode.Drag);
tempLinel=null;

I

CCircle tempCirclel=new CCircle(m_Center,prePos);
tempCirclel.Draw(g,DrawMode.Drag);
tempCirclel=null;

1
CLine tempLine2=new CLine(m_Center,curPos);
tempLine2.Draw(g,DrawM ode.Drag);
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tempLine2=null;

I

CCircle tempCircle2=new CCircle(m_Center,curPos);
tempCircle2.Draw(g,DrawMode.Drag);
tempCircle2=nulll;

m_pCircle=curPos;

break;

1
RButtonDown
0
VB.NET
Public Sub RButtonDown(ByVal g As Graphics, _
ByVad aPos As PointF) |mplements | Command.RButtonDown
If m_Step=1Then
Dim tempLine As New CLine(m_Center, m_pCircle)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing
Dim tempCircle As New CCircle(m_Center, m_pCircle)
tempCircle.Draw(g, CGElement.geDrawM ode.Drag)
tempCircle = Nothing
End If
m_Step=0
End Sub

End Class

VC#NET
Il
public void RButtonDown(Graphics g,PointF aPos)
{
if (m_Step==1)
{

m_Step
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1l

CLine tempLine=new CLine(m_Center,m_pCircle);
tempLine.Draw(g,DrawM ode.Drag);

tempLine=null;

1

CCircle tempCircle=new CCircle(m_Center,m_pCircle);
tempCircle.Draw(g,DrawM ode.Drag);

tempCircle=null;

}
m_Step=0;

6.5 CCreateArc

CCreateArc
3
3
3

CCreateline CCreateCircle CCreateArc |Command

4 m_Step m_Center m Begin m_End
LButtonDown |Command LButtonDown 1

m_Center 2
m_End
3 CArc
MouseMove 3
mSep O
VB.NET

’

Public Class CCreateArc

Implements | Command

Private m_Step As Integer
Private m_Center, m_Begin, m_End As PointF

Public Sub LButtonDown(ByVa g As Graphics, _
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ByVal aPos As PointF) |mplements | Command.L ButtonDown

m_Step+=1
Select Case m_Step
Casel 1
m_Center = aPos
Case 2
m_Begin = aPos
m_End = aPos

Dim tempArcl As New CArc(m_Center, aPos, aPos)
tempArcl.Draw(g, CGElement.geDrawM ode.Drag)
tempArcl = Nothing

Case3
Dim tempLinel As New CLine(m_Center, m_Begin)
tempLinel.Draw(g, CGElement.geDrawMode.Drag)
tempLinel = Nothing

Dim tempLine2 As New CLine(m_Center, m_End)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

Dim tempArc As New CArc(m_Center, m_Begin, m_End)
tempArc.Draw(g, CGElement.geDrawM ode.Drag)
tempArc = Nothing

Dim newArc As New CArc(m_Center, m_Begin, aPos)
newArc.Draw(g, CGElement.geDrawM ode.Normal)
ges.Add(newArc)

m Step=0
End Select
End Sub

VC#NET
public class CCreateArc:| Command

{
private int m_Step;
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private PointF m_Center, m_Begin, m_End;

public CCreateArc()

{
}

public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{

I

m_Step+=1;

switch (m_Step)

{

case 1: /I 1

m_Center=aPos,
break;

case 2:

m_Begin=aPos,
m_End=aPos,
break;

case 3:

1

CLine tempLinel=new CLine(m_Center,m_Begin);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

1

CLine tempLine2=new CLine(m_Center,m_End);
tempLine2.Draw(g,DrawM ode.Drag);
tempLine2=null;

I

CArc tempArc=new CArc(m_Center,m_Begin,m_End);
tempArc.Draw(g,DrawMode.Normal);

tempArc=null;

I
CArc newArc=new CArc(m_Center,m_Begin,aPos);
newArc.Draw(g,DrawMode.Normal);

ges.Add(newArc);
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m_Step=0;
break;

MouseMove |Command MouseMove

LButtonDown 2
MouseMove
m_End
VB.NET
Public Sub MouseMove(ByVal g As Graphics, _

ByVal aPos As PaintF) Implements | Command.MouseMove

Select Case m_Step
Case 2
Dim prePos As New PointF()
Dim curPos As New PointF()

prePos=m_End
curPos = aPos

’

Dim tempLinel As New CLine(m_Center, prePos)

tempLinel.Draw(g, CGElement.geDrawM ode.Drag)

tempLinel = Nothing

Dim tempArcl As New CArc(m_Center, m_Begin, prePos)

tempArcl.Draw(g, CGElement.geDrawM ode.Drag)
tempArcl = Nothing

Dim tempLine2 As New CLine(m_Center, curPos)

tempLine2.Draw(g, CGElement.geDrawM ode.Drag)

tempLine2 = Nothing

LButtonDown
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Dim tempArc2 As New CArc(m_Center, m_Begin, curPos)
tempArc2.Draw(g, CGElement.geDrawM ode.Drag)
tempArc2 = Nothing

m_End = curPos
End Select
End Sub

VC#NET
public void MouseM ove(Graphics g,PointF aPos)
{
switch (m_Step)
{
case 2:
PointF prePos=new PointF();
PointF curPos=new PointF();
prePos=m_End;
curPos=aPos;

I

CLinetempLinel=new CLine(m_Center,prePos);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

1

CArc tempArcl=new CArc(m_Center,m_Begin,m_End);
tempArcl.Draw(g,DrawMode.Drag);

tempArcl=null;

I

CLinetempLine2=new CLine(m_Center,curPos);
tempLine2.Draw(g,DrawM ode.Drag);
tempLine2=null;

m_End=curPos;
break;
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RButtonDown |Command RButtonDown

m_Step 0
VB.NET
Public Sub RButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.RButtonDown
If m_Step=2Then
Dim tempLinel As New CLine(m_Center, m_Begin)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing

Dim tempLine2 As New CLine(m_Center, m_End)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

’

Dim tempArc As New CArc(m_Center, m_Begin, m_End)
tempArc.Draw(g, CGElement.geDrawM ode.Drag)
tempArc = Nothing

End If

m_Step=0
End Sub

VC#NET
I
public void RButtonDown(Graphics g,PointF aPos)
{
if (m_Step==2)
{
/)
CLine tempLinel=new CLine(m_Center,m_Begin);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

I
CLine tempLine2=new CLine(m_Center,m_End);
tempLine2.Draw(g,DrawMode.Drag);
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tempLine2=null;

1

CArc tempArc=new CArc(m_Center,m_Center,m_End);
tempArc.Draw(g,DrawM ode.Drag);

tempArc=null;

m_Step=0;

6.6 CCreateText

CCreateText |Command VB.NET
VC#NET
Graphics DrawString

VB.NET

Public Class CCreateText
Implements | Command

Public Sub LButtonDown(ByVa g As Graphics, _
ByVal aPos As PointF) Implements | Command.L ButtonDown
Dim strContent As String

strContent = InputBox (" ")

Dim newText As New CText(strContent, aPos)
newText.Draw(g, CGElement.geDrawM ode.Normal)

ges.Add(newText)
End Sub
Public Sub MouseMove(ByVal g As Graphics, _

ByVa aPos As PointF) Implements | Command.MouseMove
End Sub
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Public Sub RButtonDown(ByVal g As Graphics, _
ByVa aPos As PointF) Implements | Command.RButtonDown
End Sub

End Class

VC#NET
public class CCreateText:Command

{
public CCreateText()

{
}

public void LButtonDown(Graphics g, PointF aPos,ArrayList ges,ArrayList geSels)

{
string strContent;

Text text=new Text();
text.ShowDia og(new Forml());
strContent=text.SetConent();

CText newText=new CText(strContent, aPos);
newText.Draw(g, DrawMode.Normal);

ges. Add(newText);

public void MouseM ove(Graphics g, PointF aPos)

{
}

public void RButtonDown(Graphics g, PointF aPos)

{
}

VC#NET Forml
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A wx |

61 © "

private string txt;

private void buttonl_Click(object sender, System.EventArgs €)

{
txt=textBox1.Text;

this.Dispos«();

public string SetConent()
{

return txt;

private void button2_Click(object sender, System.EventArgs €)

{
this.Dispos«();
}
6.7
6.7.1
” 4
“ NET_CAD” 6-2
" M al nM er]uli “
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mnuDraw

mnuLine

mnuRect

mnuCircle

mnuArc

mnuText

VB.NET  VCHNET

VCH#NET
VB.NET
Public viewDX, viewDY As Single
Public viewScale AsSingle=1
Public PickRadius As Single= 3
Public aCommand As |Command
Public ges AsNew ArrayList()

VC#NET
VB.NET
Forml

Modulel
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Public geSels As New ArrayList()

Public creLine As New CCreateling()
Public creCircle As New CCreateCircle()
Public creArc As New CCreateArc()
Public creText As New CCreateText()
Private mat As New Matrix()

VC#NET
private ArrayList ges=new ArrayList();
private ArrayList geSels=new ArrayList();
private |Command aCommand;
private CCreatel ine crelLine=new CCreatelLing();
private CCreateCircle creCircle=new CCreateCircle();
private CCreateArc creArc=new CCreateArc();
private CCreateText creText=new CCreateText();
private Module m=new Modul&();

Forml OnPaint OnMouseDown
OnMouseMove “ "

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
DrawAll(g)
DrawSel(g)
End Sub

Protected Overrides Sub OnMouseDown(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim aPos As PointF = PagetoWorld(New PointF(e.X, e.Y))
If e.Button = MouseButtons.Left Then
aCommand.L ButtonDown(g, aPos)
Elself e.Button = MouseButtons.Right Then
aCommand.RButtonDown(g, aPos)
End If
End Sub

Protected Overrides Sub OnMouseMove(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim aPos As PointF = PagetoWorld(New PointF(e.X, e.Y))
aCommand.MouseM ove(g, aPos)
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End Sub

Private Sub mnuLine_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles mnuLine.Click
aCommand = creLine
End Sub

Private Sub mnuCircle_Click(ByVal sender As System.Object, _
ByVad e As System.EventArgs) Handles mnuCircle.Click
aCommand = creCircle
End Sub

Private Sub mnuArc_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles mnuArc.Click
aCommand = creArc
End Sub

Private Sub mnuText_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles mnuText.Click
aCommand = creText
End Sub

VCH#NET

private void mnuLine_Click(object sender, System.EventArgs €)

{

aCommand=creL.ine;

private void menultem4_Click(object sender, System.EventArgs €)
{

aCommand=creCircle;

private void mnuArc_Click(object sender, System.EventArgs €)
{

aCommand=creArc;

private void mnuText_Click(object sender, System.EventArgs €)
{
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aCommand=creText;

protected override void OnMouseDown(M ouseEventArgs €)

{

Graphics g=this.CreateGraphics();
Console.WriteLine("Yes");

PointF aPos=m.PagetoWorld(new PointF(e.X, e.Y));
if (e.Button==MouseButtons.L &ft)

{
aCommand.L ButtonDown(g,aPos,ges,geSels);
}
€else if(e.Button==MouseButtons.Right)
{
aCommand.RButtonDown(g,aPos);
}

protected override void OnMouseM ove(M ouseEventArgs €)

{

Console.WriteLine("Yes");

Graphics g=this.CreateGraphics();

PointF aPos=m.PagetoWorld(new PointF(e.X, e.Y));
aCommand.MouseM ove(g,aPos);

private void mnuDelete_Click(object sender, System.EventArgs €)

{

Graphics g = this.CreateGraphics();

for (inti = O;i<=geSels.Count - 1;i++)

{
((CGElement)(geSeldi])).Draw(g, DrawMode.Delete);
ges.Remove(geSdqi]);

}

geSels.RemoveRange(0, geSels.Count);
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6-3



7.1
CAD
7.1.1
CBox
GetBox
1 CBox
X Y
5 NetCAD Cbox

VB.NET
Public Class CBox
Private m_minX, m_minY As Single
Private m_maxX, m_maxY As Single

CGElement
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Public Property minX() AsSingle
Get
Return m_minX
End Get
Set(ByVa Vaue As Single)
m_minX =Value
End Set
End Property

Public Property minY () As Single
Get
Return m_minY
End Get
Set(ByVa Vaue As Single)
m_minY =Vaue
End Set
End Property

Public Property maxX () As Single
Get
Return m_maxX
End Get
Set(ByVa Vaue As Single)
m_maxX = Value
End Set
End Property

Public Property maxY () As Single
Get
Return m_maxY
End Get
Set(ByVa Value As Single)
m_maxY =Vadue
End Set
End Property

End Class

VC#NET
public class CBox

{
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public CBox()

{
}

private float m_minX, m_minY;
private float m_maxX,m_maxY;

public float minX

{
get{ return m_minX;}
set{m_minX=value;}

public float maxX

{
get{ return m_maxX;}
set{m_maxX=value;}

public float minY

{
get{return m_minY;}
set{m_minY=value;}

public float maxY

{

get{ return m_maxy ;}

set{m_maxY =value;}
}

}
2 CGElement GetBox
CBox CGElement GetBox

VB.NET

Public MustOverride Function GetBox() As CBox

VC#NET
I
abstract public CBox GetBox();

CBox
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CLine GetBox
VB.NET
Public Overrides Function GetBox() As CBox

Dim aBox As New CBox()

' 3

If m_Begin.X =m_End.X Then
aBox.minX =m_Begin.X - PickRadius
aBox.minY = Min(m_Begin.Y, m_End.Y)
aBox.maxX = m_Begin.X + PickRadius
aBox.maxY = Max(m_Begin.Y, m_End.Y)

Elself m_Begin.Y =m_End.Y Then
aBox.minX = Min(m_Begin.X, m_End.X)
aBox.minY = m_Begin.Y - PickRadius
aBox.maxX = Max(m_Begin.X, m_End.X)
aBox.maxY = m_Begin.Y + PickRadius

Else
aBox.minX = Min(m_Begin.X, m_End.X)
aBox.minY = Min(m_Begin.Y, m_End.Y)
aBox.maxX = Max(m_Begin.X, m_End.X)
aBox.maxY = Max(m_Begin.Y, m_End.Y)

End If

Return aBox

End Function

VC#NET
1
override public CBox GetBox()
{
CBox aBox=new CBox();
if (m_Begin.X==m_End.X)
{
aBox.minX=m_Begin.X- Const.PickRadius;
aBox.minY=Math.Min(m_Begin.Y,m_End.Y);
aBox.maxX=m_Begin.X+Const.PickRadius;
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aBox.maxY=Math.Max(m_Begin.Y,m_End.Y);

}
dseif (m_Begin.Y==m_End.Y)
{
aBox.minX=Math.Min(m_Begin.X,m_End.X);
aBox.minY=m_Begin.Y - Const.PickRadius;
aBox.maxX=Math.Max(m_Begin.X,m_End.X);
aBox.maxY=m_Begin.Y +Const.PickRadius;
}
else
{
aBox.minX=Math.Min(m_Begin.X,m_End.X);
aBox.minY=Math.Min(m_Begin.Y,m_End.Y);
aBox.maxX=Math.Max(m_Begin.X,m_End.X);
aBox.maxY=Math.Max(m_Begin.Y,m_End.Y);
}
return aBox;
}
4
CRectangle GetBox
GetBox CBox CRectangle
VB.NET
Public Overrides Function GetBox() As CBox
Dim aBox As New CBox()
With aBox
.minX =MeLT.X
.minY = MeRB.Y
.maxX = Me.RB.X
.maxY =MelLT.Y
End With
Return aBox
End Function
VC#NET

I

override public CBox GetBox()
{
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CBox aBox=new CBox();
aBox.minX =thisLT.X;
aBox.minY =this.RB.Y;
aBox.maxX = thisRB.X;
aBox.maxY =this.LT.Y;

return aBox;

GetBox
VB.NET

Public Overrides Function GetBox() As CBox
Dim aBox As New CBox()
With aBox
.minX =m_Center.X - Radius
.minY =m_Center.Y - Radius
.maxX =m_Center.X + Radius
.maxY = m_Center.Y + Radius
End With
Return aBox
End Function

VC#NET

1

override public CBox GetBox()

{
CBox aBox=new CBox();
aBox .minX=m_Center.X- Radius;
aBox .minY=m_Center.Y - Radius;
aBox .maxX=m_Center.X+Radius,

aBox .maxY=m_Center.Y +Radius;

return aBox;

CCircle
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InArc
True False

CArc GetBox
VB.NET

Public Overrides Function GetBox() As CBox
Dimx1, y1, x2, y2 As Single
Dimi AsInteger
Dim aBox As New CBox()
With m_Begin
x1 =Min(.X, m_End.X)
y1=Min(.Y, m_End.Y)
x2 = Max(.X, m_End.X)
y2 =Max(.Y, m_End.Y)
End With
Fori=0To3
If (InArc(AngleBegin, AngleEnd, Pl / 2 * i)) Then
’ X
Ifi=0Then
x2 =m_Center.X + Radius
Y
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Elself i =1 Then
y2 =m_Center.Y + Radius
’ X
Elself i =2 Then
x1=m_Center.X - Radius
’ Y
Elself i = 3 Then
yl=m Center.Y - Radius
End If
End If
Next i
With aBox
.minX =x1
.minY =yl
.maxX =x2
.maxy =y2
End With
Return aBox
End Function
' Angle Anglel  Angle2

Private Function InArc(ByVa Anglel As Single,
ByVal Angle2 As Single, ByVal Angle As Single) As Boolean

If Anglel < Angle2 Then

True
’ False
If Angle >= Anglel And Angle <= Angle2 Then
Return True
Else
Return False
End If

’

Else

’

True
' False
If Angle >= Anglel Or Angle <= Angle2 Then
Return True
Else
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Return False
End If
End If
End Function

VC#NET

I

override public CBox GetBox(){
float x1=Math.Min(m_Begin.X,m_End.X);
float yl1=Math.Min(m_Begin.Y,m_End.Y);
float x2=Math.Max(m_Begin.X,m_End.X);
float y2=Math.Max(m_Begin.Y,m_End.Y);
for (int i=0;i<4;i++)

{
if (InArc(AngleBegin,AngleEnd,Const.PI/2*i))
{
1 X
if(i==0) { x2=m_Center. X +Radius;}
1 Y
if(i==1) { y2=m_Center.Y +Radius;}
1 X
if(i==2) {x1=m_Center.X- Radius;}
1 Y
if(i==3) { yl=m_Center.Y- Radius;}
}
}

CBox aBox=new CBox();

aBox.minX=x1,

aBox.minY=yl1,;

aBox.maxX=x2;

aBox.maxY =y2;

return aBox;
}
I Angle Anglel  Angle2
private bool InArc(float Anglel,float Angle2,float Angle)
{

I
if (Anglel<Angle2)
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{
I true
Il false
if (Angle>=Anglel & & Angle<=Angle2)
{
return true;
}
dse
{
return false;
}
}
1l
else
{
I true
Il false
if (Angle>=Anglel || Angle<=Angle2)
{
return true;
}
ese
{
return false;
}
}
}
7
GDI+ GraphicsPath
GetBounds
CText GetBox
VB.NET

Public Overrides Function GetBox() As CBox
Dim aBox As New CBox()
Dim gp As New GraphicsPath()
gp.Addstring(m_Content, m_FontFamily, m_Style, m_Size, m_Pos, m_Format)
Dim rect As RectangleF = gp.GetBounds()
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With aBox
.minX = rect.Left
.minY =rect.Top - rect.Height
.maxX = rect.Right
.maxY =rect.Bottom - rect.Height
End With
gp.Dispose()
Return aBox
End Function

VC#NET
1
override public CBox GetBox()
{
CBox aBox=new CBox();
GraphicsPath gp=new GraphicsPath();
FontFamily fm=new FontFamily(" ");
StringFormat sf=new StringFormat(StringFormatFlags.NoWrap);
inti=2;
switch (m_Style)
{
case FontStyle.Bold:
i=0;
break;
case FontStyle.ltdic:
i=1;
break;
case FontStyle.Regular :
i=2;
break;
case FontStyle.Strikeout :
i=3;
break;
case FontStyle.Underline :
i=4,
break;
}
gp.AddString(m_Content, fm, i, m_Size, m_Pos, sf);
RectangleF rect= new RectangleF(0,0,0,0);
rect=gp.GetBounds();
aBox.minX = rect.Left;
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aBox.minY =rect.Top - rect.Height;
aBox.maxX = rect.Right;
aBox.maxY = rect.Bottom - rect.Height;

gp.Dispose();
return aBox;
}
7.1.2
CGElement Pick
1 CGElement Pick
CGElement Pick
VB.NET
Public MustOverride Function Pick(ByVa aPos As PointF) As Boolean
VC#NET
I
abstract public bool Pick(PointF aPos);
2
CAD
CLine distPtoL
LineKX Pick
VB.NET

Private Function distPtoL (ByVal aPos As PointF, ByVal pB As PointF, _
ByVal pE As PointF) As Single
Dimkc(1) AsSingle
Dim px As Single = aPos.X
Dim py As Single = aPos.Y
DimdistX, distY, dist As Single

PointF
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kc = LineKX(pB, pE)
If ke(0) =0 Then
distX = 10000
distY = Abs(py - pB.Y)
Elself kc(0) = 10000 Then
distX = Abs(px - pB.X)
disty = 10000
Else
distX = Abs(px - (py - kc(1)) / ke(0))
disty = Abs(py - (kc(0) * px + kc(1)))
End If

dist = Min(distX, distY)
Return dist
End Function

Private Function LineKX (ByVal pB AsPointF, _
ByVa pE As PointF) As Single()
Dimkc(1) As Single

If pB.X <> pE.X Then
ke(0) = (pE.Y - pB.Y)/ (pE.X - pB.X)

Else
kc(0) = 10000
End If

ke(1) =pB.Y - kc(0) * pB.X
Return kc
End Function

Public Overrides Function Pick(ByVa aPos As PointF) As Boolean
Dim geBox As New CBox()



- 174 VB.NET VC#NET CAD

If (Not InBox(GetBox, aPos)) Then
Return False
Else

’

If distPtoL(aPos, m_Begin, m_End) <= PickRadius Then
Return True
Else
Return False
End If
End If
End Function

VCH#NET
1
private float distPtoL (PointF aPos,CLine aLine)
{
float px,py,dist;
float distX,distY;
float[] kc;

px=aPos.X;
py=aPos.Y;

I
kc=alLine.LineKX();
1
if (kc[0]==0)
{
distX=10000;
distY=Math.Abs(py- aLine.LBegin.Y);
}
I
elseif (kc[0]==10000)
{
distX=Math.Abs(px- aLine.LBegin.X);
distY=10000;

1
else
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distX=Math.Abs(px- (py- kc[1])/kc[0]);
distY=Math.Abs(py- (kc[O]*px+kc[1]));
}
1
dist=Math.Min(distX,distY);
return dist;

I
private float[] LineKX()

{
float keO,kel,;
1
if (m_Begin.X!=m_End.X)
{
kcO=(m_End.Y- m_Begin.Y)/(m_End.X- m_Begin.X);

1

dse

kc0=10000f;

}
I

kcl=m_Begin.Y- kcO*m_Begin.X;

float[] ke={ kcO,kcl};
return kc;

)
override public bool Pick(PointF aPos)

{
CBox geBox=new CBox();

I
I
if (!(m.InBox(GetBox(),aPos)))
{

return false
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else
{
if (distPtoL (aPos,this)<Const.PickRadius)
{
return true;
}
else
{
return false;
}
}
}
3
CRectangle Pick
4 CLine 4
If
VB.NET

Public Overrides Function Pick(ByVal aPos As PointF) As Boolean
' 4
Dimlined As New CLing()
Dimlinel As New CLing&()
Dimline2 As New CLine&()
Dim line3 As New CLine&()
lined = New CLing(Me.LT, New PointF(MeLT.X, Me.RB.Y))
linel = New CLine(New PointF(Me.LT.X, MeRB.Y), Me.RB)
line2 = New CLine(Me.RB, New PointF(Me.RB.X, Me.LT.Y))
line3 = New CLine(New PointF(Me.RB.X, Me.LT.Y), Me.LT)

If line0.Pick(aPos) Or _
linel.Pick(aPos) Or _
line2.Pick(aPos) Or _
line3.Pick(aPos) Then
Return True

Else
Return False

End If

End Function

Pick



7 - 177

VC#NET
)
override public bool Pick(PointF aPos)

{

/! 4

CLine lineO=new CLine();

CLinelinel=new CLine();

CLineline2=new CLine();

CLineline3=new CLine();

line0 = new CLine(this.LT, new PointF(this.LT.X, this.RB.Y));
linel = new CLine(new PointF(this.L T.X, this.RB.Y), this.RB);
line2 = new CLine(this.RB, new PointF(this.RB.X, this.LT.Y));
line3 = new CLine(new PointF(this.RB.X, this.LT.Y), this.LT);

I

if (line0.Pick(aPos) ||
linel.Pick(aPos) ||
line2.Pick(aPos) ||
line3.Pick(aPos))

return true;

return false;

PickRadius R
R-PickRadius  R+PickRadius
CCircle Pick
VB.NET
Public Overrides Function Pick(ByVa aPos As PointF) As Boolean
Dim dist AsSingle

If (Not InBox(GetBox, aPos)) Then
Return False

Else
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dist = DistPtoP(aPos, m_Center)
If ((dist > Radius- PickRadius) And _
(dist < Radius + PickRadius)) Then
Return True
Else
Return False
End If
End If

End Function

VC#NET
)
override public bool Pick(PointF aPos)

{
float dist;
if ({(m.InBox(GetBox(),aPos)))
{
return false;
}
else
{
dist=m.DistPtoP(aPos,m_Center);
if ((dist>Radius- Const.PickRadius) & & (dist<Radius+Const.PickRadius))
{
return true;
}
else
{
return false;
}
}
}

GDI+
CArc Pick



7 - 179

VB.NET

Public Overrides Function Pick(ByVa aPos As PointF) As Boolean
Dim angle As Single
Dim dist AsSingle

If Not InBox(GetBox(), aPos) Then
Return False

Else

’

dist = DistPtoP(aPos, m_Center)

angle = GetAngle(m_Center, aPos)

’

If AngleBegin < AngleEnd Then

If (angle >= AngleBegin And angle <= AngleEnd) _
And Abs(Radius - dist) <= PickRadius Then
Return True
Else
Return False
End If

’

Else

If (angle >= AngleBegin Or angle <= AngleEnd) And _
Abs(Radius - dist) <= PickRadius Then

Return True

Else
Return False

End If

End If
End If
End Function



- 180- VB.NET VC#NET CAD

VC#NET
)
override public bool Pick(PointF aPos)

{
1

if (!(m.InBox(GetBox(),aPos)))
{

return false;

ese

)

float dist=m.DistPtoP(aPos,m_Center);

I

float angle=m.GetAngle(m_Center,aPos);

I
if (AngleBegin<AngleEnd)

{
I
I
I
if ((angle>=AngleBegin & & angle<=AngleEnd) & &
(Math.Abs(Radius- dist)<=Const.PickRadius))
{
return true;
}
ese
{
return false;
}
}
1
dse
{

I

1

I

if ((angle>=AngleBegin || angle<=AngleEnd) & &
(Math.Abs(Radius- dist)<=Const.PickRadius))
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7.2

7
{
return true;
}
else
{
return false;
}
}
}
}
Pick
VB.NET

Public Overrides Function Pick(ByVa aPos As PointF) As Boolean

If InBox(GetBox(), aPos) Then
Return True
Else
Return False
End If
End Function

VCHNET
I
override public bool Pick(PointF aPos)

{
if (m.InBox(GetBox(), aPos))

{

return true;
}
ese
{

return false;
}

CText
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7.2.1
7-2 5 6
CAD 1] ”
mnuDelete
7-2
7.2.2
CSelect |Command
geSels
VB.NET

Public Class CSelect
Implements | Command

’

Public Sub LButtonDown(ByVal g As System.Drawing.Graphics, _
ByVad aPos As System.Drawing.PointF) _
Implements | Command.L ButtonDown
Dimi As Integer
Fori=0Toges.Count- 1

If (ges(i).Pick(aPos, PickRadius) = True) Then
ges(i).Draw(g, CGElement.geDrawM ode.Selec)
geSels. Add(ges(i))

End If

Next
End Sub

Public Sub MouseMove(ByVal g As System.Drawing.Graphics, _
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ByVad aPos As System.Drawing.PointF) _

Implements | Command.MouseMove
End Sub

Public Sub RButtonDown(ByVal g As System.Drawing.Graphics, _
ByVa aPos As System.Drawing.PointF) _
Implements | Command.RButtonDown

End Sub
End Class
VC#NET
public class CSelect: Command
{
public CSelect()
{
}

I
public void L ButtonDown(Graphics g, PointF aPos,ArrayList ges,ArrayList geSels)
{
CLineline=new CLing();
CCircle circle=new CCircle();
CArc arc=new CArc();
CText txt=new CText();
for(int i = 0;i<ges.Count;i++){
I
I

if (((CGElement)(ged[i])).Pick(aPos))
{

((CGElement)(geq[i])).Draw(g, DrawM ode.Sel ec);
geSels.Add(ged]i]);

public void MouseM ove(Graphics g, PointF aPos)
{
}

public void RButtonDown(Graphics g, PointF aPos)
{

}
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CSelect VB.NET Modulel
selected
Public selected As New CSelect()
VCH#NET Forml1 CSdlect
private CSelect sel=new CSelect();
Forml
VB.NET
Private Sub mnuSelect_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles sel.Click
aCommand = selected
End Sub

VC#NET
private void mnuSelect_Click(object sender, System.EventArgs €)

{
aCommand=sel;

7-3

7.2.3
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VB.NET
Private Sub selAll_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles sel All.Click
Dim g As Graphics = Me.CreateGraphics
Dimi As Integer
Fori=0TogesCount- 1
geSels.Add(ges(i))

Next
DrawSel(g)

End Sub

VC#NET
private void mnuSelAll_Click(object sender, System.EventArgs e)
{
Graphics g=this.CreateGraphics();
for (int i = 0;i<ges.Count;i++)
{
geSels. Add(gedi]);

}
m.DrawSel(g,geSels);

DrawSel
VB.NET

Public Sub DrawSel(ByVa g As Graphics)
Dimi AsInteger
Fori =0 To geSels.Count - 1

geSels(i).draw(g, geDrawM ode.Sel ec)

Next

End Sub

VC#NET
public void DrawSel (Graphics g,ArrayList geSelsy{
for(int i = 0;i<geSels.Count;i++)
{
CGElement ge=(CGElement)(geSel[i]);
ge.Draw(g, DrawMode.Selec);

7-4



- 186- VB.NET VC#NET CAD

mi wlR

7-4

7.2.4

VB.NET
Private Sub mnuDesel_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles desel.Click
Dim g As Graphics = Me.CreateGraphics
Dimi As Integer
Fori=0To geSels.Count - 1
geSels(i).Draw(g, geDrawMode.Normal)

Next i
geSels.RemoveRange(0, geSels.Count)

End Sub

VC#NET
private void mnuDesel_Click(object sender, System.EventArgs €)
{
Graphics g= this.CreateGraphics();
for (int i = 0;i<geSels.Count;i++)
{
((CGElement)(geSeld[i])).Draw(g, DrawMode.Normal );

}
geSels.RemoveRange(0, geSels.Count);
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7.3

VB.NET
Private Sub Menultem19_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles tdelete.Click
Dim g As Graphics = Me.CreateGraphics
Dimi As Integer
Fori=0To geSels.Count - 1
geSels(i).Draw(g, geDrawMode.Del ete)
ges.Remove(geSel §(i))
Next i
geSels.RemoveRange(0, geSels.Count)
End Sub

VC#NET
private void mnuDelete_Click(object sender, System.EventArgs €)
{
Graphics g = this.CreateGraphics();
for (inti = 0;i<=geSels.Count - 1;i++)
{
((CGElement)(geSeld[i])).Draw(g, DrawMode.Delete);
ges.Remove(geSddi]);
}
geSels.RemoveRange(0, geSels.Count);
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8.1
CGElement Move
CMove
8.1.1
1 CGElement Move
CGElement Move 3 Graphics
basePos 2 desPos desPos base
VB.NET
Public MustOverride Sub Move(ByVa g As Graphics, _
ByVal basePos As PointF, ByVal desPos As PointF)
VC#NET
1
abstract public void Move(Graphics g,PointF basePos,
PointF desPos);
2 ClLine Move
CLine Move basePos  desPos
VB.NET

Public Overrides Sub Move(ByVal g As Graphics, _
ByVal basePos As PointF, ByVal desPos As PointF)
Dim xx, yy As Single

xx = desPos.X - basePos.X
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yy = desPos.Y - basePos.Y

m_Begin.X += xx

m_Begin.Y +=vyy

m_End.X += xx

m_End.Y +=vyy
End Sub

VCH#NET
1

override public  void Move(Graphics g,PointF  basePos,PointF desPos)

{
float xx,yy;
I X Y
xX = desPos.X - basePos.X;
yy = desPos.Y - basePos.Y;
m_Begin. X +=Xxx;
m_Begin.Y +=yy;
m_End.X +=xx;
m_End.Y +=vyy;

}

CRectangle Move
CRectangle Move
VB.NET

Public Overrides Sub Move(ByVal g As Graphics, _

ByVal basePos As PointF, ByVal desPos As PointF)

Dim xx, yy As Single

XX = desPos.X - basePos.X
yy = desPos.Y - basePos.Y
m_basePos.X += xx
m_basePosY +=yy
m_desPos. X += xx
m_desPos.Y +=yy

End Sub

VCHNET
Il
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override public  void Move(Graphics g,PointF  basePos,PointF desPos)

{
float xx,yy;
Il X Y
xX = desPos.X - basePos.X;
yy = desPos.Y - basePos.Y;
m_basePos.X += xX;
m_basePos.Y +=yy;
m_desPos.X += xx;
m_desPos.Y +=yy;

}

4 CCircle Move
CCircle Move 1 2
VB.NET

Public Overrides Sub Move(ByVal g As Graphics, _
ByVal basePos As PointF, ByVal desPos As PointF)
Dim xx, yy As Single
xx = desPos.X - basePos.X
yy = desPos.Y - basePos.Y

With m_Center
X 4= XX
Y +=yy

End With

With m_PCircle
X 4= XX
Y +=yy

End With

End Sub

VC#NET
1
override public void Move(Graphics g,PointF  basePos,PointF desPos)
{
float xx,yy;
I X Y
xX = desPos.X - basePos.X;
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yy = desPos.Y - basePos.Y;
m_Center. X += xx;
m_Center.Y +=vyy;
m_pCircle X +=xx;
m_pCircleY +=yy;

}
5 CArc Move
CArc Move

VB.NET

Public Overrides Sub Move(ByVal g As Graphics, _
ByVa basePos As PointF, ByVal desPos As PointF)
Dim xx,yy As Single
X Y
XX = desPos.X - basePos.X
yy = desPos.Y - basePos.Y
With m_Center
X 4= XX
Y +=yy
End With
With m_Begin
X 4= XX
Y +=yy
End With
Withm_End
X 4= XX
Y +=yy
End With
End Sub

VCH#NET
1

override public  void Move(Graphics g,PointF  basePos,PointF desPos)

{
float xx,yy;
I X Y
xX = desPos.X - basePos.X;
yy = desPos.Y - basePos.Y;
m_Center. X += xx;



- 192 VB.NET VC#NET CAD

m_Center.Y +=vyy;
m_Begin. X +=xx;
m_Begin.Y +=yy;
m_End.X +=xx;

m_End.Y +=vyy;
}
8.1.2 CMove
CMove |Command CMove
1 1
2 2
VB.NET

Public Class CMove

Implements | Command

Private m_Step As Integer
Private m_basePos, m_desPos As PointF

’

Public Sub LButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) |mplements | Command.L ButtonDown
Dimi AsInteger
m_Step+=1
Select Case m_Step
Case1l
m_basePos = aPos
m_desPos = aPos
Case 2
Dim tempLine As New CLine(m_basePos, m_desPos)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing

’ 0
If geSels.Count >0 Then
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Fori=0To geSels.Count - 1

geSels(i).draw(g, CGElement.geDrawMode.Delete)
geSels(i).Move(g, m_basePos, m_desPos)
geSels(i).Draw(g, CGElement.geDrawM ode.Selec)

Next i
End If
m_Step=0
End Select
End Sub

Public Sub MouseMove(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.MouseMove
Select Case m_Step
Case 1l
Dim prePos As New PointF()
Dim curPos As New PointF()

prePos = m_desPos
curPos = aPos

)

Dim tempLinel As New CLine(m_basePos, prePos)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing

Dim tempLine2 As New CLine(m_basePos, curPos)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

m_desPos = aPos

End Select
End Sub

Public Sub RButtonDown(ByVal g As Graphics, _
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ByVal aPos As PointF) Implements | Command.RButtonDown
If m_Step=1Then

Dim tempLine As New CLine(m_basePos, m_desPos)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing
End If
End Sub
End Class

VC#NET
public class CMove:lCommand

{
private int m_Step;
private PointF m_basePos, m_desPos;

public CMove()

{
}

public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{
m_Step+=1;
switch (m_Step)
{
case 1:
m_basePos=aPos,
m_desPos=aPos;
break;
case 2.
I

CLinetempLine=new CLine(m_basePos,m_desPos);
tempLine.Draw(g,DrawM ode.Drag);
tempLine=null;

I

if (geSels.Count>0)

{
for (int i=0;i< geSels.Count;i++)
{
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((CGElement)(geSeld[i]))-Move(g,m_basePos,m_desPos);
((CGElement)(geSelg[i])).Draw(g,DrawM ode.Sel ec);

m_Step=0;
break;

public void MouseM ove(Graphics g,PointF aPos)

{

1

switch (m_Step)

{

case 1.

PointF prePos=new PointF();

PointF  curPos=new PointF();

prePos =m_desPos;

curPos =aPos;

1

CLine tempLinel=new CLine(m_basePos,prePos);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

I

CLine tempLine2=new CLine(m_basePos,curPos);
tempLine2.Draw(g,DrawMode.Drag);
tempLine2=null;

m_desPos=aPos,
break;

public void RButtonDown(Graphics g,PointF aPos)

{

if (m_Step==1)

{

1
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CLine tempLine=new CLine(m_basePos,m_desPos);
tempLine.Draw(g,DrawMode.Drag);

tempLine=null;
}
}
}
8.1.3
8_1 5 13 ” 13 ” 13 ” 13 ”
“ " mnuTMove, mnuTRotate, mnuTMirror, mnuTZoomin
mnuTZoomOut
i
HER
Wig
=i
ELBIERE T
8-1
CMove Forml1
|Command
VB.NET
Public transMove As New CMove()
Private Sub mnuTMove_Click(ByVa sender As System.Object, _
ByVal e As System.EventArgs) Handles mnuTMove.Click
aCommand = transMove
End Sub
VC#NET

private CMove trMove=new CMove();
private void mnuMove_Click(object sender, System.EventArgs €)

{

aCommand=trMove;

8-2 8-3
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CGElement
Rotate
8.2.1
1 CGElement Rotate
CGElement Rotate 3
basePos aAngle
VB.NET
Public MustOverride Sub Rotate(ByVa g As Graphics, _
ByVal basePos As PointF, ByVa aAngle As Single)
VCH#NET
)
abstract public void Rotate(Graphics g,PointF basePos,
float aAangle);
2 CLine Rotate
CLine Rotate
VB.NET

Public Overrides Sub Rotate(ByVal g As Graphics, _
ByVa basePos As PointF, ByVa aAngle As Single)
m_Begin = pRotate(basePos, m_Begin, aAngle)
m_End = pRotate(basePos, m_End, aAngle)
End Sub

o0

0
05
1H

g

CRotate

Graphics
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VC#NET
)
override public void Rotate(Graphics g,PointF basePos, float aAngle)

{
m_Begin = m.pRotate(basePos, m_Begin, aAngle);
m_End = m.pRotate(basePos, m_End, aAngle);

}

pRotate
3 baseP Pos angle PointF
Pos
VB.NET

Public Function pRotate(ByVa baseP As PointF, _
ByVal Pos As PointF, ByVal angle As Single) As PointF
Dim pr As New PointF()
Dim sinv,cosv As Single

cosv = Cos(angle)

sinv = Sin(angle)

With pr
X =PosX * cosv - Pos.Y * sinv+(1- cosv)* baseP.X + baseP.Y * sinv
.Y =sinv* Pos.X + cosv * PosY + (1- cosv) * baseP.Y - sinv * baseP.X

End With

Return pr

End Function

VC#NET
1
public PointF pRotate(PointF baseP,PointF Pos,float angle){
PointF pr=new PointF();
float sinv,cosv;

cosv = (float)(Math.Cos(angle));

sinv = (float)(Math.Sin(angle));

pr.X =Pos.X * cosv - PosY * sinv + (1- cosv) * baseP.X + baseP.Y * sinv;
pr.Y =sinv * Pos.X + cosv * PosY + (1- cosv) * baseP.Y - sinv * baseP.X;

return pr;
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3 CRectangle Rotate
CRectangle Rotate pRotate
VB.NET

Public Overrides Sub Rotate(ByVal g As Graphics, _

ByVa basePos As PointF, ByVal aAngle As Single)
m_basePos = pRotate(basePos, m_basePos, aAngle)
m_desPos = pRotate(basePos, m_desPos, aAngle)

End Sub

VC#NET
)
override public void Rotate(Graphics g,PointF basePos, float aAngle)

{
m_basePos = m.pRotate(basePos, m_basePos, aAngle);
m_desPos = m.pRotate(basePos, m_desPos, aAngle);
}
4 CCircle Rotate
CCircle Rotate

VB.NET

Public Overrides Sub Rotate(ByVal g As Graphics, _
ByVad basePos As PointF, ByVa aAngle As Single)
m_Center = pRotate(basePos, m_Center, aAngle)
m_PCircle = pRotate(basePos, m_PCircle, aAngle)
End Sub

VC#NET
)
override public void Rotate(Graphics g,PointF basePos, float aAngle)

{
m_Center = m.pRotate(basePos, m_Center, aAngle);
m_pCircle = m.pRotate(basePos, m_pCircle, aAngle);
}
5 CArc Rotate

CCircle Rotate
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VB.NET
Public Overrides Sub Rotate(ByVa g As Graphics, _

ByVa basePos As PointF, ByVal aAngle As Single)
m_Center = pRotate(basePos, m_Center, aAngle)
m_Begin = pRotate(basePos, m_Begin, aAngle)
m_End = pRotate(basePos, m_End, aAngle)

End Sub

VC#NET
)
override public void Rotate(Graphics g,PointF basePos, float aAngle)

{
m_Center =m.pRotate(basePos, m_Center, aAngle);
m_Begin = m.pRotate(basePos, m_Begin, aAngle);
m_End = m.pRotate(basePos, m_End, aAngle);

8.2.2 CRotate

CRotate

VB.NET
Public Class CRotate

Implements | Command

Private m_Step As Integer
Private m_basePos, m_desPos As PointF

Public Sub LButtonDown(ByVal g As Graphics, _
ByVa aPos As PointF) |mplements | Command.L ButtonDown
Dimi AsInteger

m_Step+=1
Select Case m_Step
Casel
m_basePos = aPos

|Command
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m_desPos = aPos
Case?2

Dim tempLine As New CLine(m_basePos, m_desPos)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing

If geSels.Count >0 Then
Dim aAngle As Single
aAngle = GetAngle(m_basePos, m_desPos)
Fori=0TogeSels.Count- 1

geSels(i).Draw(g, CGElement.geDrawM ode.Del ete)

geSels(i).Rotate(g, m_basePos, aAngle)
geSels(i).Draw(g, CGElement.geDrawM ode. Sel ec)

Next i
End If
m _Step=0
End Select
End Sub

Public Sub MouseMove(ByVal g As Graphics, _
ByVa aPos As PointF) |mplements | Command.MouseMove
Select Case m_Step
Casel
Dim prePos As New PointF()
Dim curPos As New PointF()

prePos = m_desPos
curPos = aPos

’

Dim tempLinel As New CLine(m_basePos, prePos)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing
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Dim tempLine2 As New CLine(m_basePos, curPos)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

m_desPos = aPos
End Select
End Sub

Public Sub RButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.RButtonDown
If m_Step =1 Then

Dim tempLine As New CLine(m_basePos, m_desPos)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing
End If
End Sub

End Class

VC#NET
public class CRotate:l Command

{
private int m_Step;
private PointF m_basePos, m_desPos;
Module m=new Module();

public CRotate()

{
}

public void L ButtonDown(Graphics g,PointF aPos,ArrayList ges,
ArrayList geSels)

m_Step+=1,;
switch (m_Step)

{

case 1.
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m_basePos=aPos;
m_desPos=aPos;
break;
case 2:
I
CLinetempLine=new CLine(m_basePos,m_desPos);
tempLine.Draw(g,DrawM ode.Drag);
tempLine=null;

1

if (geSels.Count>0)

{
float aAngle=m.GetAngle(m_basePos,m_desPos);
for (int i=0;i< geSels.Count;i++)

{
((CGElement)(geSeld[i])).Rotate(g,m_basePos,aAngle);
((CGElement)(geSelg[i])).Draw(g,DrawM ode.Sel ec);
}
}
m_Step=0;
break;

public void MouseM ove(Graphics g,PointF aPos)
{
switch (m_Step)
{
case 1:
PointF prePos=new PointF();
PointF  curPos=new PointF();
prePos =m_desPos;
curPos =aPos,
I
CLine tempLinel=new CLine(m_basePos,prePos);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

1
CLine tempLine2=new CLine(m_basePos,curPos);
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tempLine2.Draw(g,DrawM ode.Drag);
tempLine2=null;

m_desPos=aPos,
break;

I
public void RButtonDown(Graphics g,PointF aPos)

{
if (m_Step==1)
{
1
CLinetempLine=new CLine(m_basePos,m_desPos);
tempLine.Draw(g,DrawMode.Drag);
tempLine=null;
}
}
}
8.2.3
8.2.2 CRotate
|Command aCommand
VB.NET
Public transRotate As New CRotate()
Private Sub mnuTRotate Click(ByVal sender As System.Object, _
ByVad e As System.EventArgs) Handles mnuTRotate.Click
aCommand = transRotate
End Sub
VC#NET

private CRotate trRotate=new CRotate();
private void mnuRotate_Click(object sender, System.EventArgs €)

{
aCommand=trRotate;

8-2 8-4
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CGElement
Mirror
CMirror
8.3.1
1 CGElement Mirror
CGElement 1 Mirror
Mirror 3 g Graphics pPosl
pPos2
VB.NET
Public MustOverride Sub Mirror(ByVal g As Graphics, _
ByVal pPosl As PointF, ByVa pPos2 As PointF)
VCH#NET
I
abstract public void Mirror(Graphics g,PointF pPosl,
PointF pPos2);
2 ClLine Mirror
CLine Mirror
pMirror pMirror 3 Posl  Pos2
Pos 1 PointF
VB.NET

Public Overrides Sub Mirror(ByVal g As Graphics, _
ByVa pPosl As PointF, ByVa pPos2 As PointF)
m_Begin = pMirror(pPosl, pPos2, m_Begin)
m_End = pMirror(pPosl, pPos2, m_End)
End Sub

Public Function pMirror(ByVal Posl As PointF, _
ByVa Pos2 As PointF, ByVa Pos As PointF) As PointF
Dim pm As New PointF()
Dim Angle,cos2v, sin2v As Single
Dimx1, y1, x2,y2 As Single
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Dim aa, desX, desY As Single
With Posl
x1=.X
yl=.Y
End With
With Pos2
x2=.X
y2=.Y
End With
If X2 =x1Then
aa = 10000000
Else
aa=(x2*yl- x1*y2)/(x2- x1)
End If
Angle = GetAngle(Posl, Pos2)
cos2v = Cos(Angle* 2)
sin2v = Sin(Angle * 2)
desX =Pos.X * cos2v + Pos.Y * sin2v - aa* sin2v
desY = Pos.X * sin2v - Pos.Y * cos2v + aa* cos2v + aa
With pm
X =desX
.Y =desY
End With
Return pm
End Function

VC#NET
1
override public void Mirror(Graphics g,PointF pPosl,PointF pPos2)
{
m_Begin = m.pMirror(pPosl, pPos2, m_Begin);
m_End = m.pMirror(pPosl, pPos2, m_End);

1
public PointF pMirror(PointF Posl,PointF Pos2, PointF Pos){
PointF pm=new PointF();
float Angle, cos2v,sin2v;
float x1,y1, X2,y2;
float aa, desX,desY;
x1 =Posl .X;
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y1=Posl.Y;
X2 =Pos2 .X;
y2 = Pos2.Y,
if (x2==x1){
aa = 10000000;

ese

aa=(x2*yl- x1*y2)/(x2- x1);
}
Angle = GetAngle(Posl, Pos2);
cos2v = (float)((Math.Cos(Angle* 2)));
sin2v = (float)((Math.Sin(Angle * 2)));
desX = Pos.X * cos2v + Pos.Y * sin2v - aa* sin2v;
desY = PosX * sin2v - Pos.Y * cos2v + aa* cos2v + ag;
pm.X = desX;
pm.Y = desY;
return pm;

3 CRectangle Mirror
CRectangle Mirror pMirror

VB.NET
Public Overrides Sub Mirror(ByVa g As Graphics, ByVa pPosl As PointF, ByVal pPos2 As PointF)
m_basePos = pMirror(pPosl, pPos2, m_basePos)
m_desPos = pMirror(pPosl, pPos2, m_desPos)
End Sub

VC#NET
)
override public void Mirror(Graphics g,PointF pPosl,PointF pPos2)

{
m_basePos = m.pMirror(pPosl, pPos2, m_basePos);
m_desPos = m.pMirror(pPosl, pPos2, m_desPos);
}
4 CCircle Mirror

CCircle Mirror
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VB.NET
Public Overrides Sub Mirror(ByVal g As Graphics, _
ByVal pPosl As PointF, ByVal pPos2 As PointF)
m_Center = pMirror(pPosl, pPos2, m_Center)
m_PCircle = pMirror(pPosl, pPos2, m_PCircle)
End Sub

VCHNET
I
override public void Mirror(Graphics g,PointF pPosl,PointF pPos2)

{
m_Center =m.pMirror(pPosl, pPos2, m_Center);
m_pCircle = m.pMirror(pPosl, pPos2, m_pCircle);
}
5 CArc Mirror
CArc Mirror

VB.NET

Public Overrides Sub Mirror(ByVal g As Graphics, _
ByVa pPosl As PointF, ByVa pPos2 As PointF)

m_Center = pMirror(pPosl, pPos2, m_Center)
Dim pt As PointF
pt = pMirror(pPosl, pPos2, m_Begin)
m_Begin = pMirror(pPosl, pPos2, m_End)
m_End = pt

End Sub

VC#NET

I

override public void Mirror(Graphics g,PointF pPosl,PointF pPos2)

{

1

m_Center =m.pMirror(pPosl, pPos2, m_Center);
PointF pt = m.pMirror(pPosl, pPos2, m_Begin);
m_Begin = m.pMirror(pPosl, pPos2, m_End);
m_End = pt;
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8.3.2 CMirror

CMuirror
|Command 1 2

VB.NET
Public Class CMirror

Implements | Command

Dim m_Step As Integer
Dim m_Posl, m_Pos2 As PointF

Public Sub LButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.LButtonDown
Dimi AsInteger

’ 1
m_Step+=1

Select Case m_Step

Casel
m_Posl = aPos
m_Pos2 = aPos

Case?2
Dim tempLine As New CLine(m_Posl, m_Pos2)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing

If geSels.Count >0 Then
Fori=0To geSels.Count - 1

)

geSels(i).draw(g, CGElement.geDrawMode.Delete)

)

geSels(i).Mirror(g, m_Posl, m_Pos2)
geSels(i).Draw(g, CGElement.geDrawM ode. Selec)
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Next i
End If
m_Step=0
End Select
End Sub

Public Sub MouseMove(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.MouseMove
Select Case m_Step
Case1l
Dim prePos As New PointF()
Dim curPos As New PointF()

prePos = m_Pos2
curPos = aPos

Dim tempLinel As New CLine(m_Posl, prePos)
tempLinel.Draw(g, CGElement.geDrawM ode.Drag)
tempLinel = Nothing

Dim tempLine2 As New CLine(m_Posl, curPos)
tempLine2.Draw(g, CGElement.geDrawM ode.Drag)
tempLine2 = Nothing

m_Pos2 = aPos
End Select
End Sub

’

Public Sub RButtonDown(ByVal g As Graphics, _
ByVal aPos As PointF) Implements | Command.RButtonDown
If m_Step=1Then
Dim tempLine As New CLine(m_Posl, m_Pos2)
tempLine.Draw(g, CGElement.geDrawM ode.Drag)
tempLine = Nothing
End If
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End Sub

End Class

VC#NET
public class CMirror:|Command

{
private int m_Step;
private PointF m_Posl, m_Pos2;

public CMirror()

{
}

public void LButtonDown(Graphics g,PointF aPos,ArrayList ges,ArrayList geSels)

{
m_Step+=1;
switch (m_Step)
{
case 1
m_Posl=aPos;
m_Pos2=aPos;
break;
case 2.

I

CLinetempLine=new CLine(m_Posl,m_Pos2);
tempLine.Draw(g,DrawMode.Drag);
tempLine=null;

I

if (geSels.Count>0)

{
for (int i=0;i< geSels.Count;i++)
{

((CGElement)(geSeld[i])).Mirror(g,m_Posl,m_Pos2);

((CGElement)(geSelg[i])).Draw(g,DrawM ode.Sel ec);



. 214.

VB.NET VC#NET CAD

m_Step=0;
break;

public void MouseM ove(Graphics g,PointF aPos)

{

switch (m_Step)

{

1

case 1:
PointF prePos=new PointF();
PointF  curPos=new PointF();
prePos=m_Pos2;
curPos =aPos;
1
CLinetempLinel=new CLine(m_Posl,prePos);
tempLinel.Draw(g,DrawMode.Drag);
tempLinel=null;

1

CLine tempLine2=new CLine(m_Posl,curPos);
tempLine2.Draw(g,DrawMode.Drag);
tempLine2=null;

m_Pos2=aPos,
break;

public void RButtonDown(Graphics g,PointF aPos)

{
if (m_Step==1)
{
I
CLinetempLine=new CLine(m_Posl,m_Pos2);
tempLine.Draw(g,DrawM ode.Drag);
tempLine=null;
}
}
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8.3.3
8.1.3 mnuTMirror CMirror
transMirror |Command aCommand
VB.NET
Public transMirror As New CMirror()
Private Sub mnuTMirror_Click(ByVa sender As System.Object, _
ByVa e As System.EventArgs) Handles mnuTMirror.Click
aCommand = transMirror
End Sub
VC#NET
private CMirror trMirror=new CMirror();
private void mnuMirror_Click(object sender, System.EventArgs €)
{
aCommand=trMirror;
}
1 ” 13 ” 8_2
8-5
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8.4
CGElement
8.4.1 CGElement Scale
CGElement Scale 3 g Graphics
scalex scaey
VB.NET
Public MustOverride Sub Scale(ByVal g As Graphics, _
ByVal scaex As Single, ByVal scaley As Single)
VC#NET
I
abstract public void Scale(Graphics g,float scalex,
float scaley);
8.4.2 Scale
CGElement Scale
1 CLine Scale
CLine Scae

VB.NET

Public Overrides Sub Scale(ByVal g As Graphics, ByVal sx As Single, ByVal sy AsSingle)
With m_Begin
X=X*x
Y=Y*sy
End With
Withm_End
X=X*x
Y=Y*sy
End With
End Sub
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VC#NET
1
override public void Scale(Graphics g, float sx,float sy)
{
m_Begin.X *=sx;
m_Begin.Y *=sy;
m_End.X *= sx;

m_End.Y *=sy;

2 CRectangle Scale
CRectangle Scale

VB.NET

Public Overrides Sub Scale(ByVal g As Graphics, ByVal sx As Single, ByVal sy AsSingle)
With m_basePos
X=X*x
Y=Y*sy
End With
With m_desPos
X=X*x
Y=Y*sy
End With
End Sub

VC#NET
I
override public void Scale(Graphics g, float sx,float sy)

{
m_basePos.X *=sx;
m_basePos.Y *= sy;
m_desPos.X *= sx;
m_desPos.Y *=sy;
}
3 CCircle Scale
CCircle Scale

VB.NET

Public Overrides Sub Scale(ByVal g As Graphics, ByVal sx As Single, ByVal sy AsSingle)
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With m_Center
X =.X*sx
Y=Y"*sy

End With

With m_PCircle
X = X*sx
Y=Y*sy

End With

End Sub

VC#NET
1
override public void Scale(Graphics g, float sx,float sy)
{
m_Center. X *= sx;
m_Center.Y *= sy,
m_pCircleX *=sx;
m_pCircleY *= sy;

4 CArc Scale

CArc Scale
VB.NET

Public Overrides Sub Scale(ByVal g As Graphics, ByVal sx As Single, ByVal sy AsSingle)
With m_Center
X=X*x
Y=Y*sy
End With
With m_Begin
X=X*x
Y=Y*sy
End With
Withm_End
X=X*x
Y=Y*sy
End With
End Sub

VCHNET
Il
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override public void Scale(Graphics g, float sx,float sy)

{
m_Center. X *=sx;
m_Center.Y *=sy;
m_Begin.X *=sx;
m_Begin.Y *=sy;
m_End.X *= sx;
m_End.Y *=sy;
}
8.4.3
12 “ K 0.8
VB.NET
Private Sub mnuTZoomin_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles mnuTZoomout.Click
Dim g As Graphics = Me.CreateGraphics()
ScaleZzoom(g, 1.2, 1.2)
End Sub
Private Sub mnuTZoomout_Click(ByVal sender As System.Object,
ByVa e As System.EventArgs) Handles mnuTZoomin.Click
Dim g As Graphics = Me.CreateGraphics()
ScaleZoom(g, 0.8, 0.8)
End Sub
VC#NET
private void mnuZoomin_Click(object sender, System.EventArgs e)
{

Graphics g = this.CreateGraphics();
m.ScaleZoom(g, 1.2f, 1.2f,geSels);

private void mnuZoomOut_Click(object sender, System.EventArgs €)
{

Graphics g = this.CreateGraphics();

m.ScaleZoom(g, 0.8f, 0.8f,geSels);
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9.1

9 GDI+

CAD

GDI+
GDI+

GraphicsPath GetBounds
GetBounds

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)

Dim g As Graphics = e.Graphics
Dim gpl As New GraphicsPath()
Dim gp2 As New GraphicsPath()
Dim gp3 As New GraphicsPath()
Dim gp4 As New GraphicsPath()
Dimi As Integer

GetBounds
gpl.AddLine(New PointF(10, 10), New PointF(100, 100))
gp2.AddEllipse(150, 100, 100, 100)
gp3.AddArc(10, 80, 100, 100, 20, 80)
DimsAsString ="
Dim sf As StringFormat = New StringFormat(StringFormatFlags.NoWrap)
Dim f As FontFamily = New FontFamily(" ")
gp4.Addstring(s, f, 1, 30, New PointF(120, 50), sf)

Dim gbl As RectangleF = gpl.GetBounds
Dim gb2 As RectangleF = gp2.GetBounds
Dim gb3 As RectangleF = gp3.GetBounds
Dim gb4 As RectangleF = gp4.GetBounds
g.DrawPath(Pens.Black, gpl)
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g.DrawRectangle(Pens.Red, gbl.Left, gb1.Top, gb1.Width, gbl.Height)
g.DrawPath(Pens.Black, gp2)

g.DrawRectangle(Pens.Red, gb2.Left, gb2.Top, gh2.Width, gb2.Height)
g.DrawPath(Pens.Black, gp3)

g.DrawRectangle(Pens.Red, gb3.Left, gb3.Top, gh3.Width, gb3.Height)
g.DrawPath(Pens.Blue, gp4)

g.DrawRectangle(Pens.Red, gb4.L eft, gb4.Top, gb4.Width, gb4.Height)

End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;

GraphicsPath gpl=new GraphicsPath();
GraphicsPath gp2=new GraphicsPath();
GraphicsPath gp3=new GraphicsPath();
GraphicsPath gp4=new GraphicsPath();

I GetBounds

1

gpl.AddLine(new PointF(10, 10), new PointF(100, 100));
gp2.AddEllipse(150, 100, 100, 100);

gp3.AddArc(10, 80, 100, 100, 20, 80);

string s= " "

StringFormat sf = new StringFormat(StringFormatFlags.NoWrap);
FontFamily f = new FontFamily(" ");

gp4.Addstring(s, f, 1, 30, new PointF(120, 50), sf);

RectangleF gb1= gpl.GetBounds();

RectangleF gh2= gp2.GetBounds();

RectangleF gh3= gp3.GetBounds();

RectangleF gb4 = gp4.GetBounds();

g.DrawPath(Pens.Black, gpl);

g.DrawRectangle(Pens.Red, gbl.Left, gbl.Top, gbl.Width, gbl.Height);
g.DrawPath(Pens.Black, gp2);

g.DrawRectangle(Pens.Red, gb2.Left, gb2.Top, gb2.Width, gh2.Height);
g.DrawPath(Pens.Black, gp3);

g.DrawRectangle(Pens.Red, gb3.Left, gb3.Top, gb3.Width, gb3.Height);
g.DrawPath(Pens.Blue, gp4);

g.DrawRectangle(Pens.Red, gb4.Left, gb4.Top, gb4.Width, gb4.Height);
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9-1 GetBounds

(e

9.2

GraphicsPath IsOutlineVisible
True False “ ”

IsOutlineVisible

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics()
g.FillRectangle(Brushes.White, Me.ClientRectangle)
g.DrawLine(Pens.Black, New PointF(10, 10), New PointF(100, 100))
g.DrawEllipse(Pens.Black, 150, 100, 100, 100)
g.DrawArc(Pens.Black, 10, 80, 100, 100, 20, 80)

DimsAsString="

Dim f As Font = New Font(" ", 20)

g.DrawString(s, f, Brushes.Black, 120, 50)
End Sub

Private Sub Form1_MouseMove(ByVal sender As Object,
ByVal e As MouseEventArgs) Handles MyBase.MouseMove
Dim aPos As New PointF(e.X, e.Y)
Dim g As Graphics = CreateGraphics()
Dim gpl As New GraphicsPath()
Dim gp2 As New GraphicsPath()
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Dim gp3 As New GraphicsPath()

Dim gp4 As New GraphicsPath()

gpl.AddLine(New PointF(10, 10), New PointF(100, 100))
gp2.AddEllipse(150, 100, 100, 100)

gp3.AddArc(10, 80, 100, 100, 20, 80)

DimsAsString=" "

Dim sf As StringFormat = New StringFormat(StringFormatFlags.NoWrap)
Dim f As FontFamily = New FontFamily(" ")
gp4.Addstring(s, f, 0, 25, New PointF(120, 50), sf)

Dim p1 As New Pen(Color.Black)

Dim p2 As New Pen(Color.Red)

Dim p3 As New Pen(Color.White)

p2.DashStyle = DashStyle.Dash

If gpl.IsOutlineVisible(aPos, Pens.Black) Then
g.DrawPath(p3, gpl)
g.DrawPath(p2, gpl)

Else
g.DrawPath(pl, gpl)

End If

If gp2.1sOutlineVisible(aPos, Pens.Black) Then
g.DrawPath(p3, gp2)
g.DrawPath(p2, gp2)

Else
g.DrawPath(pl, gp2)

End If

If gp3.IsOutlineVisible(aPos, Pens.Black) Then
g.DrawPath(p3, gp3)
g.DrawPath(p2, gp3)

Else
g.DrawPath(pl, gp3)

End If

If gp4.1sOutlineVisible(aPos, Pens.Black) Then
g.DrawPath(p3, gp4)
g.DrawPath(p2, gp4)

Else
g.DrawPath(pl, gp4)

End If

gp1.Dispose()
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gp2.Dispose()

gp3.Dispose()

gp4.Dispose()

p1.Dispose()

p2.Dispose()
End Sub

VC#NET

protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
g.DrawLine(Pens.Black, new PointF(10, 10), new PointF(100, 100));
g.DrawEllipse(Pens.Black, 150, 100, 100, 100);
g.DrawArc(Pens.Black, 10, 80, 100, 100, 20, 80);
strings=" "
Font f = new Font(" ", 20);
g.Drawstring(s, f, Brushes.Black, 120, 50);

private void Form1_M ouseM ove(object sender, MouseEventArgs €)
{

PointF aPos=new PointF(e.X, .Y);

Graphics g = CreateGraphics();

GraphicsPath gpl=new GraphicsPath();

GraphicsPath gp2 =new GraphicsPath();

GraphicsPath gp3=new GraphicsPath();

GraphicsPath gp4=new GraphicsPath();

gpl.AddLine(new PointF(10, 10), new PointF(100, 100));

gp2.AddEllipse(150, 100, 100, 100);

gp3.AddArc(10, 80, 100, 100, 20, 80);

strings=" "

StringFormat sf= new StringFormat(StringFormatFlags.NoWrap);

FontFamily f= new FontFamily(" ");

gp4.Addstring(s, f, 0, 25, new PointF(120, 50), sf);

Pen p1=new Pen(Color.Black);

Pen p2=new Pen(Color.Red);

Pen p3=new Pen(Color.White);

p2.DashStyle = DashStyle.Dash;
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if (gpl.1sOutlineVisible(aPos, Pens.Black))

{
g.DrawPath(p3, gpl);
g.DrawPath(p2, gpl);
}
else
{
g.DrawPath(pl, gpl);
}

if (gp2.1s0utlineVisible(aPos, Pens.Black))

{
g.DrawPath(p3, gp2);
g.DrawPath(p2, gp2);
}
ese
{
g.DrawPath(pl, gp2);
}

if (gp3.1s0utlineVisible(aPos, Pens.Black))

{
g.DrawPath(p3, gp3);
g.DrawPath(p2, gp3);
}
else
{
g.DrawPath(pl, gp3);
}

if (gp4.1s0utlineVisible(aPos, Pens.Black))

{
g.DrawPath(p3, gp4);
g.DrawPath(p2, gp4);
}
else
{

g.DrawPath(pl, gpl);
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gpl.Dispose();
9p2.Dispose();
gp3.Dispose();
gp4.Dispose();
p1.Dispose();
p2.Dispose();

9-2(a) (b) (a) (b)

™ Foesi

@ (b)
9-2

GraphicsPath IsVisible “

True False

VB.NET

Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics()
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dim rect As New Rectangle(20, 20, 90, 100)
g.DrawRectangle(Pens.Black, rect)
g.DrawEllipse(Pens.Black, 150, 100, 100, 100)

End Sub

Private Sub Form1_MouseMove(ByVal sender As Object, _
ByVad e As MouseEventArgs) Handles MyBase.MouseMove
Dim aPos As New PointF(e.X, e.Y)
Dim g As Graphics = CreateGraphics()
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Dim gpl As New GraphicsPath()

Dim gp2 As New GraphicsPath()

Dim rect As New Rectangle(20, 20, 90, 100)
gpl.AddRectangle(rect)
gp2.AddEllipse(150, 100, 100, 100)

Dim p1 As New Pen(Color.Black)

Dim p2 As New Pen(Color.Red)

Dim p3 As New Pen(Color.White)
p2.DashStyle = DashStyle.Dash

If gpl.IsVisible(aPos) Then
g.DrawPath(p3, gpl)
g.DrawPath(p2, gpl)

Else
g.DrawPath(pl, gpl)

End If

If gp2.1sVisible(aPos) Then
g.DrawPath(p3, gp2)
g.DrawPath(p2, gp2)

Else
g.DrawPath(pl, gp2)

End If

gp1.Dispose()
gp2.Dispose()
p1.Dispos()
p2.Dispos()

End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics,
g.FillRectangle(Brushes.White, this.ClientRectangle);
Rectangle rect=new Rectangle(20, 20, 90, 100);
g.DrawRectangle(Pens.Black, rect);
g.DrawEllipse(Pens.Black, 150, 100, 100, 100);
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private void Form1_M ouseM ove(object sender,MouseEventArgs €)

{

PointF aPos=new PointF(e.X, .Y);
Graphics g = CreateGraphics();
GraphicsPath gpl=new GraphicsPath();
GraphicsPath gp2=new GraphicsPath();
Rectangle rect=new Rectangle(20, 20, 90, 100);
gpl.AddRectangle(rect);
gp2.AddEllipse(150, 100, 100, 100);
Pen p1 =new Pen(Color.Black);

Pen p2=new Pen(Color.Red);

Pen p3=new Pen(Color.White);
p2.DashStyle = DashStyle.Dash;

if (gpl.1sVisible(aPos))

{
g.DrawPath(p3, gpl);
g.DrawPath(p2, gpl);
}
dse
{
g.DrawPath(pl, gpl);
}

if (gp2.1sVisible(aPos))

{
g.DrawPath(p3, gp2);
g.DrawPath(p2, gp2);

else

g.DrawPath(pl, gp2);

gp1.Dispose();
9gp2.Dispose();
pl.Dispose();
p2.Dispose();
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9-3

WEnrs]

9-3 IsVishle

9.3

Region GetBounds IsVisible

IsVisible

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)

Dim g As Graphics = e.Graphics

Dim points As PointF() ={ _
New PointF(10, 10), _
New PointF(200, 20), _
New PointF(500, 200), _
New PointF(300, 250), _
New PointF(100, 150)}

Dim gp As New GraphicsPath()

gp-AddPolygon(points)

Dim reg As New Region(gp)

reg.Exclude(New Rectangle(90, 60, 150, 60))

GetBounds
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g.FillRegion(Brushes.Blue, reg)

Dim rect As RectangleF = reg.GetBounds(g)
g.DrawRectangle(Pens.Red, rect.Left, rect. Top, rect.Width, rect.Height)
Dim p1 As New PointF(300, 100)
Dim p2 As New PointF(100, 100)
InRegion(reg, pl)
InRegion(reg, p2)
gp.Dispose()
reg.Dispose()
End Sub

Private Sub InRegion(ByVal reg As Region, ByVal p As PaintF)

If reg.IsVisible(p) Then

ConsoleWriteLineg(" (" & Str(p.X) & "," & Str(p.Y) & ") ")
Else
ConsoleWriteLineg(" (" & Str(p.X) & "," & Str(p.Y) & ") ")
End If
End Sub
VC#NET
protected override void OnPaint(PaintEventArgs €)
{

Graphics g= e.Graphics;
I
PointF[] points= {
new PointF(10, 10),
new PointF(200, 20),
new PointF(500, 200),
new PointF(300, 250),
new PointF(100, 150)};
GraphicsPath gp=new GraphicsPath();
gp.AddPolygon(points);
I
Region reg=new Region(gp);
I
reg.Exclude(new Rectangle(90, 60, 150, 60));
I
g.FillRegion(Brushes.Blug, reg);
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1

Rectangl eF rect= reg.GetBounds(g);

g.DrawRectangle(Pens.Red, rect.Left, rect. Top, rect.Width, rect.Height);
1

PointF p1l=new PointF(300, 100);

PointF p2=new PointF(100, 100);

InRegion(reg, pl);

InRegion(reg, p2);

gp.Dispose();

reg.Dispose();

private void InRegion(Region reg, PointF  p)

{

I
if (reg.IsVisible(p))

{

ConsoleWriteLine(" (" +pX +""+p.Y +") "):
}
else
{

ConsoleWriteLing(" (" +pX +"" +pY +") "):
}

9-4 9-5 9-4
9-5 (100,100) (300,100)

94
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9-5

9.4
GraphicsPath Clone Clone

VB.NET
Protected Overrides Sub OnPaint( _
ByVad e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
Dim gp As New GraphicsPath()

gp-AddRectangle(New Rectangle(10, 10, 100, 100))
g.FillPath(Brushes.Blue, gp)

Dimi As Integer
Fori=1To20
g.TrandateTransform(10, 10)
Dim gp2 As New GraphicsPath()
gp2 = gp.Clone
g.FillPath(New SolidBrush(Color.FromArgb(150, 10 +i, i * 10, 100 - i * 2)), gp2)
Next i
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
GraphicsPath gp=new GraphicsPath();
1
gp-AddRectangle(new Rectangle(10, 10, 100, 100));
1
g.FillPath(Brushes.Blue, gp);
1
for (inti = 1;i<=20;i++)
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9.5

{
g.TrandateTransform(10, 10);
GraphicsPath gp2=new GraphicsPath();
gp2 = (GraphicsPath)gp.Clone();
g.FillPath(new SolidBrush(Color.FromArgb(150, 10 +1i, i * 10,
100 - i* 2)), gp2);
}
}
9-6
GDI+
GraphicsPath PointCount
VB.NET

Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics

Curve(g)
End Sub

Public Sub Curve(ByVal g As Graphics)

PathPoints
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Dim pointl As New Point(10, 100)
Dim point2 As New Point(80, 20)
Dim point3 As New Paint(150, 300)
Dim point4 As New Paint(200, 100)
Dim point5 As New Point(300, 200)
Dim point6 As New Point(500, 150)
Dim points As Point() = { point1, point2, point3, point4, point5, point6}
Dim gp As New GraphicsPath()
gp.AddCurve(points)
g.DrawPath(New Pen(Color.Black, 2), gp)
Dim p() As PointF = gp.PathPoints
Dimi AsInteger
Fori =0 To gp.PointCount - 1
g.FillEllipse(Brushes.Red, p(i).X - 3, p(i).Y - 3,6, 6)
Next
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
Curve(g);

public void Curve(Graphics g)
{
Point pointl=new Point(10, 100);
Point point2=new Point(80, 20);
Point point3=new Point(150, 300);
Point point4=new Point(200, 100);
Point point5=new Point(300, 200);
Point point6=new Point(500, 150);
Point[] points= { point1, point2, point3, point4, point5, point6} ;
GraphicsPath gp= new GraphicsPath();
gp-AddCurve(points);
g.DrawPath(new Pen(Color.Black, 2), gp);
PointF[] p= gp.PathPaints;
for (int i = 0;i<gp.PointCount;i++)
{
g.FillEllipse(Brushes.Red, p[i].X - 3, p[i].Y - 3, 6, 6);
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9-7

9-7

GraphicsPath GetBounds
1sOutlineVisible GetBounds
1sOutlineVisible

VB.NET

Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dim gp As GraphicsPath
gp = Definegp()
g.DrawPath(New Pen(Color.Black, 2), gp)

End Sub

Private Sub Form1_MouseMove(ByVal sender As Object,
ByVal e As Windows.Forms.MouseEventArgs) Handles MyBase.MouseMove
Dim g As Graphics = CreateGraphics()
Dim gp As New GraphicsPath()
gp = Definegp()
Dim rect As RectangleF = gp.GetBounds
Dim picked As Boolean = False

If rect.Contains(e.X, e.Y) Then

If gp.IsOutlineVisible(e.X, e.Y, Pens.Black) Then
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picked = True
End If
End If

If picked Then
g.DrawPath(New Pen(Color.White, 2), gp)
Dim aPen As New Pen(Color.Red, 2)
aPen.DashStyle = DashStyle.Dash
g.DrawPath(aPen, gp)

Else
g.DrawPath(New Pen(Color.Black, 2), gp)

End If

End Sub

Private Function Definegp() As GraphicsPath
Dim gp As New GraphicsPath()
Dim pointl As New Point(10, 100)
Dim point2 As New Point(80, 20)
Dim point3 As New Paint(150, 300)
Dim point4 As New Point(200, 100)
Dim point5 As New Point(300, 200)
Dim point6 As New Paint(500, 150)
Dim points As Point() = { point1, point2, point3, point4, point5, point6}

gp-AddCurve(points)
Return gp
End Function
VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
GraphicsPath gp;
gp = Definegp();
g.DrawPath(new Pen(Color.Black, 2), gp);
}

private void Form1_M ouseM ove(object sender,
MouseEventArgs €)
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Graphics g = CreateGraphics();
GraphicsPath gp=new GraphicsPath();
gp = Definegp();

RectangleF rect = gp.GetBounds();
bool picked= false;

I
if (rect.Contains(e.X, e.Y))

{
I

if (gp.IsOutlineVisible(e.X, e.Y, Pens.Black))

{
1

picked = true;

}
1

I

if (picked)

{
g.DrawPath(new Pen(Color.White, 2), gp);
Pen aPen=new Pen(Color.Red, 2);
aPen.DashStyle = DashStyle.Dash;
g.DrawPath(aPen, gp);

ese

g.DrawPath(new Pen(Color.Black, 2), gp);

private GraphicsPath Definegp()

{
GraphicsPath gp=new GraphicsPath();
I
Point pointl=new Point(10, 100);
Point point2=new Point(80, 20);
Point point3=new Point(150, 300);
Point point4=new Point(200, 100);
Point point5=new Point(300, 200);
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Point point6=new Point(500, 150);
Point[] points= { point1, point2, paint3, point4, point5, point6} ;

gp-AddCurve(points);
return gp;
}
9-8
M Earamt
.I *.. -
9-8
3 Graphics GraphicsPath
GraphicsPath PointCount PathPoints
VB.NET

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dim gp As New GraphicsPath()
gp.AddLine(50, 50, 100, 100)
gp-AddRectangle(New Rectangle(190, 50, 100, 100))
gp.AddEllipse(50, 190, 100, 100)
gp.AddArc(190, 190, 100, 100, 30, 300)
g.DrawPath(Pens.Blue, gp)

Dim p() As PointF = gp.PathPoints
Dimi AsInteger
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Fori =0 To gp.PointCount - 1

g.FillEllipse(Brushes.Red, p(i).X - 3, p(i).Y - 3,6, 6)
Next
gp.Dispose()

End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
GraphicsPath gp=new GraphicsPath();
gp.AddLine(50, 50, 100, 100);
gp.AddRectangle(new Rectangle(190, 50, 100, 100));
gp.AddEllipse(50, 190, 100, 100);
gp.AddArc(190, 190, 100, 100, 30, 300);
g.DrawPath(Pens.Blue, gp);
PointF[] p= gp.PathPoaints;
for (int i = 0;i<=gp.PointCount - 1;i++)
{

g.FillEllipse(Brushes.Red, p[i].X - 3, p[i].Y - 3,6, 6);
}
gp.Dispose();

9-9

™ rarmi
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9-9
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GraphicsPath PointCount PathPoints

CLine

VB.NET
Public Overrides Sub Move(ByVal g As Graphics, _
ByVa basePos As PointF, ByVa desPos As PointF)
Dim xx, yy As Double
With desPos
xx =.X - basePos.X
yy =.Y - basePos.Y
End With
Dim aMatrix As New Matrix()
Dim gp As New GraphicsPath()
aMatrix.Trandate(xx, yy)
gp.AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y)
gp.Transform(aMatrix)
Dim p() As PointF = gp.PathPoints
m_Begin = p(0)
m_End = p(1)
gp.Dispose()
End Sub

Public Overrides Sub Rotate(ByVal g As Graphics, _

ByVal basePos As PointF, ByVa aAngle As Double)
Dim gp As New GraphicsPath()
Dim cossitasinsita, As Double
cossita= Cos(aAngle)
sinsita= Sin(aAngle)
Dim aa, bb As Double
aa= - basePos.X * cossita+ basePos.Y * sinsita + basePos. X
bb = - basePos.X * sinsita- basePos.Y * cossita+ basePos.Y
Dim aMatrix As New Matrix(cossita, sinsita, - sinsita, cossita, aa, bb)
gp.AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y)
gp.Transform(aM atrix)

Dim P() As PointF = gp.PathPoints
m_Begin = P(0)
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m_End = P(1)

gp.Dispose()
End Sub

Public Overrides Sub Mirror(ByVal g As Graphics, _
ByVa pPosl As PointF, ByVal pPos2 As PointF)
Dim gp As New GraphicsPath()
Dimx1, y1, x2, y2 As Double
x1 = pPosl.X
yl = pPosl.Y
X2 = pPos2.X
y2 = pPos2.Y
Dim a, sita As Double
a=(x2*yl- x1*y2)/(x2- x1)
sita = GetAngle(pPosl, pPos2)

Dim sin2v, cos2v As Double

sin2v = Sin(sita* 2)

cos2v = Cog(sita* 2)

Dim aMatrix As New Matrix(cos2v, sin2v, sin2v, - cos2v, - a* sin2v, a* cos2v + a)
gp.AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y)

gp.Transform(aM atrix)

Dim p() As PointF = gp.PathPoints()
m_Begin = p(0)
m_End = p(1)

gp.Dispose()
End Sub

VC#NET
I
public override void Move(Graphics g, PointF basePos, PointF desPos)
{
float xx, yy;
XX = desPos.X - basePos.X;
yy = desPos.Y - basePos.Y;
Matrix aMatrix=new Matrix();
GraphicsPath gp=new GraphicsPath();



9 GDI + - 243

1

aMatrix.Trangate(xx, yy);

gp.AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y);
gp.Transform(aMatrix);

PointF[] p= gp.PathPoaints;

m_Begin = p[0];

m_End = p[1];

gp.Dispose();

public override void Rotate(Graphics g, PointF basePos,float aAngle)

{

I

GraphicsPath gp=new GraphicsPath();

float cossita,sinsita;

cossita= Math.Cos(aAngle);

sinsita= Math.Sin(aAngle);

float aa, bb;

aa = - basePos.X * cossita+ basePos.Y * sinsita + basePos.X;

bb = - basePos X * sinsita- basePos.Y * cossita+ basePos.Y;
Matrix aMatrix=new Matrix(cossita, sinsita, - sindta, cossita, aa, bb);
gp.AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y);
gp.Transform(aMatrix);

PointF[] P As = gp.PathPoints;
m_Begin = P[0];

m_End = P[1];

gp.Dispose();

public override void Mirror(Graphics g,PointF pPosl, PointF pPos2)

{

GraphicsPath gp=new GraphicsPath();
float x1,y1,x2,y2;

x1 = pPosl.X;

y1l = pPosl.Y;

X2 = pPos2.X;

y2 = pPos2.Y;

float a,sita;

a=(x2*yl- x1*y2)/(x2- x1);
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sita = GetAngle(pPosl, pPos2);

float sin2v, cos2v;

sin2v = Math.Sin(sita* 2);

cos2v = Math.Cos(sita* 2);

Matrix aMatrix=new Matrix(cos2v, sin2v, sin2v, - cos2v, - a* sin2v, a* cos2v + a);
gp-AddLine(m_Begin.X, m_Begin.Y, m_End.X, m_End.Y);
gp.Transform(aMatrix);

PointF[] p = gp.PathPoints;
m_Begin = p[0];

m_End = p[1];

gp.Dispose();
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10.1

CLline Draw
VB.NET

Imports System.Drawing.Drawing2D

Public Class CLine
Private m_Begin, m_End As PointF

Public Property LBegin() As PointF
Get
Return m_Begin
End Get
Set(ByVal Value As PointF)
m_Begin=Vaue
End Set
End Property

Pick
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Public Property LEnd() As PointF
Get
Return m_End
End Get
Set(ByVal Value As PointF)
m_End =Value
End Set
End Property

Public Sub New()

End Sub

Public Sub New(ByVal pBegin As PointF, ByVal pEnd As PointF)
m_Begin = pBegin
m_End = pEnd

End Sub

Public Sub Draw(ByVal g As Graphics, ByVa aPen As Pen)
g.DrawLine(aPen, m_Begin, m_End)
End Sub

Public Function Pick(ByVal p As Point) As Boolean
Dim gp As New GraphicsPath()
gp.AddLine(m_Begin, m_End)

If gp.IsOutlineVisible(p.X, p.Y, Pens.Blue) Then
Return True
Else
Return False
End If
End Function
End Class

VC#NET
public class CLine

{
private PointF m_Begin, m_End;

public PointF LBegin

{
get{ return m_Begin;}
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set{m_Begin = value;}
}
public PointF LEnd
{
get{return m_End;}
set{m_End = vaue;}
}
public CLing()
{
}
public CLine(PointF pBegin, PointF pEnd)
{
m_Begin = pBegin;
m_End = pEnd;
}
public void Draw( Graphics g, Pen aPen)
{
g.DrawLine(aPen, m_Begin, m_End);
}
public bool Pick( Point p)
{
GraphicsPath gp=new GraphicsPath();
gp.AddLine(m_Begin, m_End);
if (gp.1sOutlineVisible(p.X, p.Y, Pens.Blue))
{
return true;
}
else
{
return false;
}
}
Module LineLine
CLline 1
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VB.NET
Imports System.Math

Module Modulel
Public Function LineLine(ByVal linel AsCLine, ByVal line2 AsCLine) As Single()
Dim reVaue(4) As Single
Dim xx1, yy1, xx2, yy2 As Single
Dimx1, y1, x2,y2 As Single
Dimnl, n2, n3, n4 As Single
Dimk1, k2, c1, c2 As Single

With linel
If .LBegin.X > .LEnd.X Then
xx2 = .LBegin.X
yy2 = .LBegin.Y
xx1 = .LEnd.X
yyl=.LEnd.Y
Else
xx1 = .LBegin.X
yyl=.LBeginY
xx2 = .LEnd.X
yy2 = .LEnd.Y
End If
End With

With line2
If .LBegin.X >.LEnd.X Then
x2 = .LBegin.X
y2 = LBegin.Y
x1 = .LEnd.X
yl=.LEnd.Y

x1=.LBegin.X
yl=.LBegin.Y
x2 = .LEnd.X
y2=.LEnd.Y
End If
End With
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Dim kcl As Single() = LineK X (New PointF(xx1, yy1), New PointF(xx2, yy2))
Dim kc2 As Single() = LineKX(New PointF(x1, y1), New PointF(x2, y2))

If kc1(0) = kc2(0) Then
If X1 >xx2 Or x2 < xx1 Then
revVaue(0) =0
Else
nl=yl+ (- x1) * kc1(0)
nl=yyl + (- xx1) * kc2(0)
If n1<>n2Then
reVaue(0) =0
Else
n3 = max(xx1, x1)
n4 = min(xx2, x2)
revVaue(l) =n3
revVaue(2) =yl + (n3- x1) * kc1(0)
If (N3=n4) Then
reVaue0) =1
End If
revVaue(3) =n4
reVaue(4) =yl + (nd - x1) * kc1(0)
reValue(0) =2
End If
End If
Else
reVaue(l) = (kcl(1) - ke2(1)) / (ke2(0) - kcl(0))
revVaue(2) = kcl(1) + reVaue(l) * kcl(0)
If reValue(l) >=x1 And reVaue(l) <= x2 And reValue(l) >= xx1 _
And reValue(1) <= xx2 Then
revVaue(0) =1
Else
revaue(0) =0
End If
End If

Return reVaue
End Function
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Private Function LineKX (ByVal pB As PointF, ByVa pE As PointF) As Single()
Dimkc(1) AsSingle
If pB.X <> pE.X Then
kc(0) = (pE.Y - pB.Y) / (pE.X - pB.X)

Else
ke(0) = 10000
End If

ke(1) =pB.Y - kc(0) * pB.X
Return ke
End Function
End Module

VC#NET
public class Module
{
public Module&()
{
}
public float[] LineLine(CLinelinel, CLine line2)
{
float[] reVaue={0,0,0};
float xx1, yy1, Xx2, yy2;
float x1, y1, x2, y2;
float n1, n3, n4;
float n2=0;

if (linel.LBegin.X > linel.LEnd.X)

{
xx2 =linel.LBegin.X;
yy2 =linel.LBegin.Y;
xx1 =linel.LEnd.X;
yyl =linel.LEnd.Y;

}

else

{

xx1 =linel.LBegin.X;
yyl =linel.LBegin.Y;
xx2 = linel.LEnd.X;
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yy2 =linel.LEnd.Y;

if (line2.LBegin.X > line2.LENnd.X)

{
x2 = line2.LBegin.X;
y2 =line2.LBegin.Y;
x1 =1ine2.LEnd.X;
yl=line2.LEnd.Y;

}

ese

{
x1 =line2.LBegin.X;
yl=line2.LBegin.Y;
x2 =1ine2.LEnd.X;
y2 =1ine2.LEnd.Y;

}

float[] kcl= LineKX (new PointF(xx1, yy1), new PointF(xx2, yy2));
float[] kc2= LineKX (new PointF(x1, y1), new PointF(x2, y2));

1
if (kc1[0] == kc2[0])
{
if (x1>xx2 || x2<xx1)
{
revVaue0] =0;
}
else
{

nl=yl+ (- x1) * kc1[0];
nl=yyl + (- xx1) * ke2[0];

if (n1!1=n2)
{
revVaue0] =0;
}
else
{

n3 = Math.Max(xx1, x1);
n4 = Math.Min(xx2, x2);
revVauel] =n3;
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1

reValue[2] =yl + (n3- x1) * kel[0];
if (N3 ==n4){revVaue0] =1;}
revVaue3] = n4;

revVaue4] =yl + (n4- x1) * kel[O];

revVaue0] = 2;
}
}
}
ese
{
reVaue1] = (kcl[1] - kc2[1]) / (ke2[0] - kcl[O]);
revVaug2] = kcl[1] + reVaueg1] * kel[0];
I
if ((revaugl] >=x1 && reVaugl] <=x2 &&
reVaue 1] >= xx1 && reVaue[1] <= xx2))
{
revVaue0] = 1;
}
dse
{
revVaue[0] =0;
}
}

return reValue;

private float[] LineK X (PointF pB,PointF pE)

{

float[] ke={0,0};
I

if (pB.X = pE.X)
{
ke[O] = (pE.Y - pB.Y)/ (pE.X - pB.X);
}
I
else
{

ke[0] = 10000;
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I
kc[1] = pB.Y - kc[0] * pB.X;

return kc;

Forml
OnMouseMove
VB.NET
Private lines As New ArrayList()

Protected Overrides Sub OnPaint(ByVal e As System.Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Draw(g)

End Sub

Private Sub Draw(ByVa g As Graphics)
Dim linel As New CLine(New PointF(10, 10), New PointF(500, 400))
Dim line2 As New CLine(New PointF(20, 300), New PointF(400, 50))
linel.Draw(g, Pens.Red)
line2.Draw(g, Pens.Bluge)
Dimintersec As Single() = LineLine(linel, line2)
Dim newP As New PointF(intersec(1), intersec(2))

Dim line3 As New CLine(linel.LBegin, newP)
Dimline4 As New CLine(newP, linel.LEnd)
Dim line5 As New CLine(line2.LBegin, newP)
Dimline6 As New CLine(newP, line2.LEnd)

lines.Add(line3)

lines.Add(line4)

lines.Add(line5)

lines.Add(line5)
End Sub

Protected Overrides Sub OnMouseMove(ByVa e As MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics
Dim gp As New GraphicsPath()
Dim penl As New Pen(Color.White)
Dim pen As New Pen(Color.Green)
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pen.DashStyle = DashStyle.DashDot
Dimi As Integer
Fori=0Tolines.Count - 1
If lines(i).Pick(New Point(e.X, e.Y)) Then
lines(i).Draw(g, penl)
lines(i).Draw(g, pen)
End If
Next

End Sub

VC#NET
private ArrayList lines=new ArrayList();

protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
Draw(g);

private void Draw(Graphics g)

{

CLinelinel=new CLine(new PointF(10, 10), new PointF(500, 400));
CLine line2=new CLine(new PointF(20, 300), new PointF(400, 50));
linel.Draw(g, Pens.Red);

line2.Draw(g, Pens.Blue);

float[] intersec= m.LineLine(linel, line2);

PointF newP=new PointF(intersec[1], intersec[2]);

CLine line3=new CLine(linel.LBegin, newP);
CLinelined=new CLine(newP, linel.LEnd);
CLine line5=new CLine(line2.LBegin, newP);
CLine line6=new CLine(newP, line2.LEnd);

lines Add(line3);
lines.Add(lined);
lines. Add(line5);
lines.Add(line6);

protected override void OnMouseM ove( MouseEventArgs €)
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Graphics g= this.CreateGraphics();
GraphicsPath gp=new GraphicsPath();
Pen penl=new Pen(Color.White);
Pen pen=new Pen(Color.Green);
pen.DashStyle = DashStyle.DashDat;
for (inti =0;i<=lines.Count - 1;i++)
{
if ((CLing)(linedi])).Pick(new Point(e.X, €.Y)))
{
((CLine)(lined[i])).Draw(g, penl);
((CLing)(linedi1)).Draw(g, pen);

10-1

10-1

10.2

AutoCAD

10-2
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10-2

CLline CCircle CLine
——CCircle
VB.NET
Public Class CCircle
Private m_Center, m_PCircle As PointF

Public Property Center() As PointF
Get
Return m_Center
End Get
Set(ByVal Value As PointF)
m_Center = Vaue
End Set
End Property

Public Property PCircle() As PointF
Get
Return m_PCircle
End Get
Set(ByVal Vaue As PointF)
m_PCircle=Vaue
End Set
End Property

Public ReadOnly Property Radius() As Single
Get
Dimr As Single= DistPtoP(m_Center, m_PCircle)
Returnr
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End Get
End Property

Public Sub New()
End Sub

Public Sub New(ByVal pCenter As PointF, ByVal pCircle As PointF)

m_Center = pCenter
m_PCircle = pCircle
End Sub

Public Sub Draw(ByVa g As Graphics, ByVa aPen As Pen)
g.DrawEllipse(aPen, m_Center. X - Radius, m_Center.Y - Radius, _
Radius* 2, Radius* 2)

End Sub

End Class

VCH#NET

public class CCircle

{

protected PointF m_Center, m_pCircle;

Module m=new Module&();

public PointF Center

{
get{ return m_Center;}

set{m_Center=value;}

public PointF PCircle

{
get{ return m_pCircle;}
set{m_pCircle=value;}

public float Radius
{

get

{

float r=m.DistPtoP(m_Center,m_pCircle);
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returnr;

public CCircle()

{
}

public CCircle(PointF pCenter,PointF pCircle)
{

m_Center=pCenter;
m_pCircle=pCircle;

I
public void Draw(Graphics g,Pen aPen)

{
g.DrawEllipse(aPen, m_Center.X - Radius,
m_Center.Y - Radius, Radius* 2, Radius* 2);
}
Module 10.1

LineCircle
VB.NET
Module

Private Function CircleF(ByVa pCenter As PointF, ByVal r As Single) As Single()

Dim con As Single() ={0, 0, 0}

con(0) = - 2 * pCenter.X

con(l) = - 2* pCenter.Y

con(2) = pCenter.X * pCenter.X + pCenter.Y * pCenter.Y - r*r
Return con

End Function

Public Function LineCircle(ByVal line As CLine, ByVad circle As CCircle) As Single()

Dim kc As Single() ={0, 0}

Dim con As Single() ={0, 0, 0}

Diminterxy AsSingle() ={0, 0, 0, 0, 0}

Dim LineMinX, LineMaxX, LineMinY, LineMaxY As Single
Dim X(1) AsSingle
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Dim Y (1) AsSingle
LineMinX = Min(line.LBegin.X, line.LEnd.X)
LineMaxX = Max(lineLBegin.X, line.LEnd.X)
LineMinY = Min(line.LBegin.Y, line.LEnd.Y)
LineMaxY = Max(lineLBegin.Y, lineLEnd.Y)
kc = LineKX(line.LBegin, line.LEnd)
con = CircleF(circle.Center, circle.Radius)
Dim A AsSingle=1 + kc(0) * kc(0)
Dim B AsSingle=2* kc(1) * ke(0) + con(1) * ke(0) + con(0)
Dim C As Single = kc(1) * ke(1) + con(1) * ke(1) + con(2)
Dim Root AsSingle=B*B- 4*A*C
If Root <0 Then
interxy(0) =0
Elself Root =0 Then
X@0)=-B/2/A
Y (0) = ke(0) * X(1) + ke(2)
If line.LBegin.X <> line.LEnd.X Then
If X(0) <LineMinX Or X(0) > LineMaxX Then
interxy(0) =0
Else
interxy(0) =1
interxy(1) = X(0)
interxy(2) = Y(0)
End If

Else
If Y(0) < LineMinY Or Y(0) > LineMaxY Then
interxy(0) =0
Else
interxy(0) =1
interxy(1) = X(0)
interxy(2) = Y(0)
End If
End If
Else
X(0) = (- B+ Sgrt(Root)) / 2/ A
X(1) =(- B - Sgrt(Root)) / 2/ A
Y (0) = ke(0) * X(0) + ke(1)
Y (1) = ke(0) * X(1) + ke(2)

’
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If lineLBegin.X <> line.LEnd.X Then
If (X(0) <LineMinX Or X(0) > LineMaxX) And _
(X(2) < LineMinX Or X (1) > LineMaxX) Then

interxy(0) =0

Elself (X(0) < LineMinX Or X(0) > LineMaxX) And _

Not (X(1) < LineMinX Or X(1) > LineMaxX) Then

interxy(0) =1
interxy(1) = X(1)
interxy(2) =Y(1)

Elself Not (X(0) < LineMinX Or X(0) > LineMaxX) And _

(X(2) < LineMinX Or X(1) > LineMaxX) Then

interxy(0) =1
interxy(1) = X(0)
interxy(2) = Y(0)

Else
interxy(0) =2
interxy(1) = X(0)
interxy(2) = Y(0)
interxy(3) = X (1)
interxy(4) =Y (1)

End If

Else
If (Y(0) <LineMinY Or Y (0) > LineMaxY) And _
(Y(2) < LineMinY Or Y(1) > LineMaxY) Then
interxy(0) =0
Elself (Y(0) < LineMinY Or Y (0) > LineMaxY) And _
Not (Y (1) < LineMinY Or Y (1) > LineMaxY) Then
interxy(0) =1
interxy(1) = X(1)
interxy(2) =Y(1)
Elself Not (Y(0) < LineMinY Or Y (0) > LineMaxY) And _
(Y(2) <LineMinY Or Y(1) > LineMaxY) Then
interxy(0) =1
interxy(1) = X(0)
interxy(2) = Y(0)
Else
interxy(0) =2
interxy(1) = X(0)
interxy(2) = Y(0)
interxy(3) = X (1)
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interxy(4) =Y (1)
End If
End If
End If

Return interxy

End Function
VC#NET
I
private float[] CircleF(PointF pCenter,float r)
{
float[] con={0, 0, 0};
con[0] =- 2* pCenter.X;
con[1] =- 2* pCenter.Y;
con[2] = pCenter.X * pCenter.X + pCenter.Y * pCenter.Y - r*r;
return con;
}

I

public float[] LineCircle(CLineline, CCirclecircle)

{

float[] ke={0, 0};
float[] con= {0, 0O, 0};
float[] interxy={0, 0, 0, 0, 0};
float LineMinX,LineMaxX,LineMinY ,LineMaxY;
float[] X={0,0};
float[] Y={0,0};
LineMinX = Math.Min(line.LBegin.X, line.LEnd.X);
LineMaxX = Math.Max(line.LBegin.X, line.LEnd.X);
LineMinY = Math.Min(line.LBegin.Y, lineLEnd.Y);
LineMaxY = Math.Max(line.LBegin.Y, line.LEnd.Y);
kc = LineKX(line.LBegin, line.LEnd);
con = CircleF(circle.Center, circle.Radius);
float A =1+ kc[0] * kc[OQ];
float B =2 * kc[1] * kc[0] + con[1] * kc[O] + con[Q];
float C = kc[1] * ke[1] + con[1] * kc[1] + con[2];
float Root=B* B - 4* A* C;
if (Root <0)
{

interxy[0] = O;
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}

dseif (Root ==0)

{

ese

X[0]=-B/2/A;

Y[0] =kc[0] * X[1] + ke[1];

I

if (lineLBegin.X !=line.LEnd.X)

{
if (X[0] < LineMinX || X[0] > LineMaxX)
{
interxy[0] = 0;
}
else
{
interxy[0] = 1;
interxy[1] = X[O0];
interxy[2] = Y[O];
}
}
I
else
{
if (Y[O] <LineMinY | Y[O] > LineMaxY)
{
interxy[0] = 0O;
}
else
{
interxy[0] = 1;
interxy[1] = X[0];
interxy[2] = Y[O];
}
}

X[0] = (- B + (float)(Math.Sgrt(Root))) / 2/ A;
X[1] = (- B - (float)(Math.Sgrt(Root))) / 2/ A;
Y[0] =kc[Q] * X[0] + kc[1];

Y[1] =kc[0] * X[1] + kc[1];

1
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if (lineLBegin.X !=line.LEnd.X)

{
if (X[0] <LineMinX || X[Q] > LineMaxX) &&
(X[1] < LineMinX || X[1] > LineMaxX))
{
interxy[0] = 0;}
dseif (X[0] < LineMinX || X[O] > LineMaxX) &&
1(X[1] <LineMinX || X[1] > LineMaxX))
{
interxy[0] = 1;
interxy[1] = X[1];
interxy[2] = Y[1];
}
eseif (1(X[0] < LineMinX || X[0] > LineMaxX) &&
(X[1] < LineMinX || X[1] > LineMaxX))
{
interxy[0] = 1;
interxy[1] = X[O];
interxy[2] = Y[O];
}
ese
{
interxy[0] = 2;
interxy[1] = X[O];
interxy[2] = Y[O];
interxy[3] = X[1];
interxy[4] = Y[1];
}
}
1
ese
{

if ((Y[O] <LineMinY || Y[Q] > LineMaxY) &&
(Y[1] < LineMinY || Y[1] > LineMaxY))

interxy[0] = 0;}
elseif ((Y[O] <LineMinY || Y[O] > LineMaxY) &&
1(Y[1] < LineMinY || Y[1] > LineMaxY))

interxy[0] = 1;
interxy[1] = X[1];
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interxy[2] = Y[1];
}
elseif (1(Y[O] < LineMinY || Y[O] > LineMaxY) &&
(Y[1] <LineMinY || Y[1] > LineMaxY))

{
interxy[0] = 1,
interxy[1] = X[0];
interxy[2] = Y[O];
}
ese
{
interxy[0] = 2;
interxy[1] = X[0];
interxy[2] = Y[O];
interxy[3] = X[1];
interxy[4] = Y[1];
}
}
}
return interxy;
}
Form1l
VB.NET

Private m_preBegin, m_preEnd, m_curBegin, m_curEnd As PointF

Private Sub Draw(ByVa g As Graphics)
g.DrawEllipse(Pens.Blue, 50, 50, 200, 200)
g.DrawLine(Pens.Blue, 40, 80, 300, 200)

End Sub

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Draw(g)

End Sub

Private Sub Form1_MouseMove(ByVal sender As Object,
ByVal e As MouseEventArgs) Handles MyBase.MouseMove
Dim g As Graphics = Me.CreateGraphics()
Draw(g)
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m_curBegin = New PointF(eX - 5,eY - 5)

m_curEnd = New PointF(e.X + 5, eY +5)

g.DrawRectangle(Pens.White, m_preBegin.X, _
m_preBegin.Y, 10, 10)

g.DrawRectangle(Pens.Green, m_curBegin.X, _
m_curBegin.Y, 10, 10)

' 4

Dimlinel As CLing() = { Nothing, Nothing, Nothing, Nothing}

linel(0) = New CLine(m_curBegin, New PointF(m_curBegin.X, m_curEnd.Y))
linel(1) = New CLine(New PointF(m_curBegin.X, m_curEnd.Y), m_curEnd)
linel(2) = New CLine(m_curEnd, New PointF(m_curEnd.X, m_curBegin.Y))
linel(3) = New CLine(New PointF(m_curEnd.X, m_curBegin.Y), m_curBegin)

Dim pickPen As New Pen(Color.Red)
pickPen.DashStyle = DashStyle.Dash

Dimi As Integer

Fori=0To3
Dim newline As New CLine(New PointF(40, 80), New PointF(300, 200))
Diminterl As Single()

interl = LineLine(linel(i), newline)
If inter1(0) > 0 Then
newline.Draw(g, Pens.White)
newline.Draw(g, pickPen)
End If
Next

Fori=0To3
Dim circle As New CCircle(New PointF(150, 150), New PointF(150, 50))
Diminter3 As Single()
inter3 = LineCircle(linel(i), circle)
If inter3(0) > 0 Then
circle.Draw(g, Pens.White)
circle.Draw(g, pickPen)
End If
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Next i

m_preBegin = m_curBegin
m_preEnd = m_curEnd

End Sub

VC#NET
private PointF m_preBegin, m_preEnd;

private PointF m_curBegin, m_curEnd;
private Module m=new Module&();

private void Draw( Graphics g)

{

g.DrawEllipse(Pens.Blue, 50, 50, 200, 200);
g.DrawLine(Pens.Blue, 40, 80, 300, 200);

protected override void OnPaint( PaintEventArgs €)

{

Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
Draw(g);

private void Form1_MouseM ove(object sender, MouseEventArgse)

{

Graphics g = this.CreateGraphics();

Draw(g);

m_curBegin = new PointF(e.X - 5,eY - 5);

m_curEnd =new PointF(eX +5,eY +5);

g.DrawRectangle(Pens.White, m_preBegin.X,
m_preBegin.Y, 10, 10);

g.DrawRectangle(Pens.Green, m_curBegin.X,
m_curBegin.Y, 10, 10);

1 4

CLing[] linel={null, null, null, null};

linel[0] = new CLine(m_curBegin, new PointF(m_curBegin.X, m_curEnd.Y));
linel[1] = new CLine(new PointF(m_curBegin.X, m_curEnd.Y), m_curEnd);
linel[2] = new CLine(m_curEnd, new PointF(m_curEnd.X, m_curBegin.Y));
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linel[3] = new CLine(new PointF(m_curEnd.X, m_curBegin.Y), m_curBegin);

Pen pickPen=new Pen(Color.Red);
pickPen.DashStyle = DashStyle.Dash;

1
for (inti = 0;i<=3;i++)
{
CLine newline=new CLine(new PointF(40, 80), new PointF(300, 200));
float[] interd;
interl = m.LineLine(linel[i], newline);
if (inter1[0] > 0)
{
newline.Draw(g, Pens.White);
newline.Draw(g, pickPen);
}
}
1
for (inti = 0;i<=3;i++)
{
CCircle circle=new CCircle(new PointF(150, 150), new PointF(150, 50));
float[] inter3;
inter3 = m.LineCircle(linel[i], circle);
if (inter3[0] > 0)
{
circle.Draw(g, Pens.White);
circle.Draw(g, pickPen);
}
}

m_preBegin = m_curBegin;
m_preEnd = m_curEnd;

10-3
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™ Farmi

10-3

10.3

GDI+ GraphicsPath

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
flatCurve(g)
End Sub

Public Sub flatCurve(ByVal g As Graphics)
Dim mat As New Matrix()
mat. Translate(0, 0)
Dim pointl As New Point(10, 100)
Dim point2 As New Point(80, 20)
Dim point3 As New Paint(150, 300)
Dim point4 As New Point(200, 100)
Dim point5 As New Paint(300, 200)
Dim point6 As New Point(500, 150)
Dim points As Point() = { point1, point2, point3, point4, point5, point6}
Dim gp As New GraphicsPath()
gp.AddCurve(points)

Flatten
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g.DrawPath(New Pen(Color.Black, 2), gp)
gp.Flatten(mat, 10)
Console.WriteLine(Str(gp.PointCount))
Dim p() As PointF = gp.PathPoints
Dimi As Integer
Fori =0 To gp.PointCount - 1
g.FillEllipse(Brushes.Red, p(i).X - 3, p(i).Y - 3,6,6)
Next
g.DrawPath(Pens.Blue, gp)
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)
{
Graphics g = e.Graphics;
flatCurve(qg);

public void flatCurve(Graphics g)
{
Matrix mat=new Matrix();
mat. Translate(0, 0);
Point pointl=new Point(10, 100);
Point point2=new Point(80, 20);
Point point3=new Point(150, 300);
Point point4=new Point(200, 100);
Point point5=new Point(300, 200);
Point point6=new Point(500, 150);
Point[] points= { point1, point2, point3, point4, point5, point6} ;
GraphicsPath gp= new GraphicsPath();
gp.AddCurve(points);
g.DrawPath(new Pen(Color.Black, 2), gp);
gp.Flatten(mat, 10);
Console.WriteLine(gp.PointCount);
PointF[] p= gp.PathPoints;
for (int i = O;i<gp.PointCount;i++)
{
g.FillEllipse(Brushes.Red, p[i]. X - 3, p[i].Y - 3, 6, 6);

}
g.DrawPath(Pens.Blue, gp);
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10-4

Flatten 2 5

10-5

VB.NET
Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
Dim mat As New Matrix()
mat. Translate(0, 0)

10-5
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Dim pointl As New Point(10, 100)

Dim point2 As New Point(80, 20)

Dim point3 As New Point(150, 300)

Dim point4 As New Point(200, 100)

Dim point5 As New Point(300, 200)

Dim point6 As New Paint(500, 150)

Dim points As Point() = { point1, point2, point3, point4, point5, point6}
Dim gp As New GraphicsPath()

gp-AddCurve(points)

g.DrawPath(New Pen(Color.Black, 2), gp)

gp.Flatten(mat, 5)

Dim p() As PointF = gp.PathPoints

Dim linel As New CLine(New PointF(20, 400), New PointF(400, 50))
linel.Draw(g, Pens.Blue)

Dim interNum AsInteger = - 1

Dim intersec As Single()

Dim interPoints(5) As PointF

Dimi AsInteger

Fori =0 To gp.PointCount - 2
Dim line2 As New CLine(p(i), p(i + 1))
intersec = LineLing(linel, line2)
If intersec(0) > 0 Then
interNum += 1
interPoints(interNum) = New PointF(intersec(1), intersec(2))
End If
Next

Fori =0 To interNum
g.FillEllipse(Brushes.Red, interPoints(i).X - 3, interPoints(i).Y - 3, 6, 6)
Next
End Sub

VC#NET
protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
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1

Matrix mat=new Matrix();

mat. Translate(0, 0);

1

Point pointl=new Point(10, 100);

Point point2=new Point(80, 20);

Point point3=new Point(150, 300);

Point point4=new Point(200, 100);

Point point5=new Point(300, 200);

Point point6=new Point(500, 150);

Point[] points= { point1, point2, point3, point4, point5, point6} ;
GraphicsPath gp=new GraphicsPath();
gp-AddCurve(points);

g.DrawPath(new Pen(Color.Black, 2), gp);
1

gp.Flatten(mat, 5);

1

PointF[] p= gp.PathPoints;

1

CLine linel=new CLine(new PointF(20, 400), new PointF(400, 50));
linel.Draw(g, Pens.Blue);

int interNum = - 1;

float[] intersec;

PointF pos=new PointF(0,0);

PointF[] interPoints={ pos,pos,pos} ;

1

1

Module m=new Modul&();

for (inti = 0;i<gp.PointCount - 1;i++)

{
CLineline2=new CLine(p[i], p[i + 1]);
intersec = m.LineLing(linel, line2);
if (intersec[0] > 0)
{
interNum += 1;
interPointg interNum] = new PointF(intersec[1], intersec[2]);
}
}
I

for (inti = Oji<=interNum;i++)
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g.FillEllipse(Brushes.Red, interPointd[i].X - 3,
interPointgi].Y - 3, 6, 6);

10-6

10-6
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11.1

11.1.1 .NET

NET_CAD

ArrayList

ArrayList
ArrayList
Point pl PointF
OnPaint
2
Graphics DrawRectangle

VB.NET
Private ges As New ArrayList()

NET_CAD
For Each NET
CLines CLine
ArrayList
Forml
ges
p2 Rectangle rl
ges 3
Rectangle

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.DrawRectangle(Pens.Blue, ges(2))
g.DrawRectangle(Pens.Red, ges(1))

End Sub

VB

GDI+

ges
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Private Sub Form1_L oad(ByVal sender As System.Object, _

ByVad e As System.EventArgs) Handles MyBase.Load

Dim pl As New Point(100, 100)

Dim p2 As New PointF(200, 50)

Dimrl As New Rectangle(30, 30, 60, 60)
ges.Add(pl)

ges.Add(p2)

ges.Add(rl)

End Sub

VC#NET
private ArrayList ges=new ArrayList();

11.1.2

1

protected override void OnPaint(PaintEventArgs €)

{

Graphics g= e.Graphics;
g.DrawRectangle(Pens.Blue, (Rectangle)(ges[2]));
g.DrawRectangle(Pens.Red, (geq[1]));

private void Form1_L oad(object sender,EventArgs €)

{

Point p1l=new Point(100, 100);

PointF p2=new PointF(200, 50);

Rectangle r1=new Rectangl&(30, 30, 60, 60);
ges.Add(pl);

ges.Add(p2);

ges.Add(rl);

ArrayList

CLine

CLine
CLine 5

CLines Forml

ID Color Width LBegin

LEnd
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Draw
VB.NET
Public Class CLine
Private m_ID,m_Width As Integer
Privatem_Color As Color
Private m_Begin m_End, As PointF

Public Property ID() As Integer
Get
Return m_ID
End Get
Set(ByVa Vaue As Integer)
m_ID =Value
End Set
End Property

Public Property Color() As Color
Get
Return m_Color
End Get
Set(ByVa Vaue As Color)
m_Color = Value
End Set
End Property

Public Property Width() As Integer
Get
Return m_Width
End Get
Set(ByVa Vaue As Integer)
m_Width = Value
End Set
End Property

Public Property LBegin() As PointF
Get
Return m_Begin
End Get
Set(ByVal Vaue As PointF)
m_Begin =Vaue
End Set
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End Property

Public Property LEnd() As PointF
Get
Return m_End
End Get
Set(ByVal Vaue As PointF)
m_End =Value
End Set
End Property

Public Sub New()
End Sub

Public Sub New(ByVal alD AsInteger, ByVa aColor As Color, _
ByVal awidth AsInteger, ByVa pl As PointF, ByVa p2 As PointF)
m_ID =aD
m_Color = aColor
m_Width = awidth

m_Begin=pl
m_End = p2
End Sub

Public Sub Draw(ByVal g As Graphics)
g.DrawLine(New Pen(m_Color, m_Width), m_Begin, m_End)
End Sub
End Class

VC#NET
public class CLine

{
privateint m_ID, m_Width;
private Color m_Color;
private PointF m_Begin, m_End;

publicint ID

{
get{return m_ID;}
set{m_ID=vaue;}

public Color Color

{



- 278 VB.NET  VC#NET CAD
get{ return m_Color;}
set{m_Color=value;}
}
publicint Width
{
get{ return m_Width;}
set{m_Width=value;}
}
public PointF LBegin
{
get{ return m_Begin;}
set{m_Begin=value;}
}
public PointF LEnd
{
get{return m_End;}
set{m_End=value;}
}
public CLine()
{
}
public CLine(int alD,Color aColor,int awidth,PointF p1,PointF p2)
{
m_ID =alD;
m_Color = aColor;
m_Width = awidth;
m_Begin = p1,;
m_End = p2;
}
public void Draw(Graphics g)
{
g.DrawLine(new Pen(m_Color, m_Width), m_Begin, m_End);
}
}
2 CLines
CLines System.Collections DictionaryBase DictionaryBase
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/
/ /
CLines
DictionaryBase
NET DictionaryBase Count
Dictionary CLines DictionaryBase Dictionary
Protected ReadOnly Property Dictionary As IDictionary
IDictionary IDictionary
DictionaryBase Add Contains Remove Add
DictionaryBase Contains DictionaryBase
Remove DictionaryBase
CLines Item Dictionary Contains
Item Item IDictionary
Add Remove Dictionary Add Remove
CLines Item CLine ArrayList Item
Object CLine Draw
VCH#NET

VB.NET
Public Class CLines
Inherits System.Collections.DictionaryBase

Public Sub New()
End Sub

Public Sub Add(ByVa aLine AsCLine)
Me.Dictionary.Add(aLine.ID, aLine)
End Sub

Public Sub Remove(ByVal alD As Integer)
Me.Dictionary.Remove(al D)
End Sub

Default Public ReadOnly Property Item(ByVal alD AsInteger) AsCLine
Get
If Me.Dictionary.Contains(alD) Then
Return CType(Me.Dictionary(alD), CLine)
Else
Return Nothing
End If



- 280- VB.NET VC#NET CAD

End Get
End Property
End Class
VC#NET
public class CLines:System.Collections.DictionaryBase
{
public CLines()
{
}

public void Add(CLine aLine)

{
this.Dictionary.Add(aLine.ID, aLine);

public void Remove(int al D)

{
this.Dictionary.Remove(al D);

public CLinethigint alD]

{
get{
if (this.Dictionary.Contains(al D))

{
return (CLine)((this.Dictionary[al D]));

else

return null;

CLines
Forml CLines lines
CreatelLines 20 lines
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Createlines OnPaint
lines
VB.NET
Private lines As New CLines()
Private alD As Integer
Private pBegin, pEnd As PointF

Private Sub CreatelLines()
Dimlineg(19) AsCLine
Dimi AsInteger
pBegin.Y =100
pEnd.Y =100
Fori=0To 19
abD =i
With pBegin
X=0
Y+=5+i+1
End With
With pEnd
X =800
Y+=5+i+1
End With
line(i) = New CLine(alD, Color.FromArgh(200, i * 5, 200, i * 13), _
i +1, pBegin, pEnd)
lines Add(line(i))
Next i
End Sub

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dimi AsInteger
Fori=0Tolines.Count - 1

lines(i).Draw(g)
Next i
End Sub

Private Sub Form1_L oad(ByVal sender As System.Object, _
ByVad e As System.EventArgs) Handles MyBase.L oad
Createlines()
End Sub
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VC#NET
private CLines lines=new CLines();
privateint alD;
private PointF pBegin,pEnd;

private void CreatelLines()

{

CLing[] line={ null,null,null,null,null,null,null,null,
null,null,null,null;null,null,null,null,
null,null,null,null};

pBegin.Y =100;

pEnd.Y = 100;

for (inti = 0;i<=19;i++)

{

abD =i;
pBegin.X =0;
pBeginY +=5+i + 1;
pEnd.X = 800;
pPEnd.Y +=5+i + 1;
lingfi] = new CLine(al D, Color.FromArghb(200, i * 5, 200, i * 13),
i +1, pBegin, pEnd);
lines Add(lin€[i]);
}
}

private void Form1_L oad(object sender, System.EventArgs €)

{
CreateLines();

protected override void OnPaint(PaintEventArgs €)

{
Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
for (inti = 0ji<=lines.Count - 1;i++)
{
linedi].Draw(g);
}
}

111
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11-1
11.2 For Each
11.2.1 For Each
VB.NET For Each...Next
CPosition CRectangle Form1
ArrayList ges CPosition CRectangle ges
For Each...Next ges Draw ges
Object
CPosition

Public Class CPosition
Private m_x, m_y AsSingle

Public Property x() As Single
Get
Return m_x
End Get
Set(ByVa VaueAs Single)
m_x =Vaue
End Set
End Property

Public Property y() As Single
Get
Returnm_y
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End Get
Set(ByVa Vaue As Single)
m_y = Vaue
End Set
End Property

Public Sub New()
End Sub

Public Sub New(ByVal xx As Single, ByVal yy As Single)
m_X = XX
my=yy

End Sub

Public Sub Draw(ByVal g As Graphics)
g.FillEllipse(Brushes.Blue, m x - 4,m_y- 4,8, 8)
End Sub
End Class

CRectangle

Imports System.Math
Public Class CRectangle
Private m_basePos, m_desPos As CPosition

Public Property BasePos() As CPosition
Get
Return m_basePos
End Get
Set(ByVa Vaue As CPosition)
m_basePos = Value
End Set
End Property

Public Property DesPos() As CPosition
Get
Return m_desPos
End Get
Set(ByVa Value As CPosition)
m_desPos = Vaue
End Set
End Property
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Public Sub New()
End Sub

Public Sub New(ByVal pl As CPosition, ByVal p2 As CPosition)

m_basePos = p1
m_desPos = p2
End Sub

Public Sub Draw(ByVal g As Graphics)
g.DrawRectangle(Pens.Red,
Min(m_basePos.X, m_desPos.X), Min(m_basePos.Y, m_desPos.Y), _
Abs(m_basePos. X - m_desPos.X), Abs(m_basePos.Y - m_desPos.Y))
End Sub
End Class

CPosition CRectangle Forml For
Each.. Next

Private ges As ArrayList = New ArrayList()

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)

Dim pl As New CPosition(40, 50)

Dim p2 As New CPosition(50, 80)

Dim rect As New CRectangle(New CPosition(20, 10), New CPosition(100, 100))
ges.Add(pl)

ges.Add(p2)

ges.Add(rect)

Dim obj As Object

For Each obj In ges

obj.Draw(g)
Next ™ Farmi
End Sub
11-2 a
11.2.2 For Each &
11.1 CLines
CLineEnum
IEnumerable IEnumerable
GetEnumerator
IEnumerator IEnumerator

Current 11-2
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MoveNext
Reset 1 1 1
Reset -1
|Enumerator LineEnumerator CLineEnum
| Enumerator
CLineEnum |Enumerable GetEnumerator
CLines LineEnumerator CLines
CLineEnum AddLines
CLineEnum
VB.NET

Public Class CLineEnum
Implements | Enumerable

Public Sub New()
End Sub

Private m_lines As New CLines()

Public Sub AddLines(ByVal lines As CLines)
Dimi As Integer
Fori=0Tolines.Count - 1

m_lines.Add(lines(i))
Next
End Sub

Private Class LineEnumerator
Implements | Enumerator

Dimm_lines As CLines
Dimm_posAsInteger =- 1
Dim m_Count As Integer

Public Sub New(ByVal lines As CLines)
m_lines=lines
m_Count = lines.Count

End Sub

Public Sub Reset() Implements | Enumerator.Reset
m_pos=-1

End Sub

Public Function MoveNext() As Boolean Implements |Enumerator.MoveNext
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1
m_pos+=1
If (m_pos >= m_lines.Count) Then
Return False
Else
Return True
End If
End Function

Public ReadOnly Property Current() As Object Implements |Enumerator.Current

Get
Return m_lines(m_pos)
End Get
End Property
End Class

Public Function GetEnumerator() As |Enumerator Implements | Enumerable.GetEnumerator

Return New LineEnumerator(m_lines)
End Function

End Class

VC#NET
public class CLineEnum:IEnumerable

{
public CLineEnum()

{
}

private CLines m_lines=new CLines();

public void AddLines(CLines lines)

{
for (inti = O;i<=lines.Count - 1;i++)
{
m_lines. Add(lineqi]);
}
}

private class LineEnumerator:| Enumerator
{

CLinesm_lines;

intm_pos=- 1,

int m_Count;
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public LineEnumerator(CLines lines)

{
m_lines=lines;
m_Count = lines.Count;

#region Implementation of |Enumerator
public void Reset()

{
m_pos=-1;
}
public bool MoveNext()
{
m_pos++;
if (m_pos >= m_lines.Count)
{
return false;
}
dse
{
return true;
}
}
public object Current
{
get
{
return m_lines{m_posg;
}
}
#endregion

#region Implementation of |Enumerable
public System.Collections.|Enumerator GetEnumerator ()

{

return new LineEnumerator(m_lines);

}
#endregion
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CLineEnum Forml For
Each.. Next

VB.NET
Private linesE As New CLineEnum()

Private Sub CreatelLines()
Dim line(19) AsCLine
Dimi As Integer
pBegin.Y =200
pEnd.Y =200
Fori=0To 19

aD =i
With pBegin
X=0
Y+=5+i+1
End With
With pEnd
X =800
Y +=5+i+1
End With
line(i) = New CLine(alD, Color.FromArgb(200, i * 5, 200, i * 13), _
i + 1, pBegin, pEnd)
lines. Add(line(i))
Next i
linesE.AddLines(lines)
End Sub

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dimi AsInteger
Dimline AsCLine
For Each line In linesE

line.Draw(g)
Next
End Sub

VC#.NET
private CLineEnum linesE=new CLineEnum();
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private void CreatelLines()
{
CLing[] line={ null,null,null,null,null,null,null,null,
null,null,null,null,null,null,null,null,
null,null,null,null};
pBegin.Y =100;
pEnd.Y = 100;
for (inti = 0;i<=19;i++)
{
ab =i;
pBegin.X =0;
pBeginY +=5+i + 1;
pEnd.X = 800;
PEnd.Y +=5+i +1;
lingfi] = new CLine(al D, Color.FromArgh(200, i * 5, 200, i * 13),
i +1, pBegin, pEnd);
lines. Add(ling[i]);
}
linesE.AddLines(lines);

protected override void OnPaint(PaintEventArgs €)

{
Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangl€);
foreach (CLinelinein linesE)

{

line.Draw(g);

11.3

AP API

10
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GDI+ PointF, SizeF
RectangleF

15
VB.NET
Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)

Dim p1 As New Point(1, 1)
Dim p2 As New Point(11, 20)

Dim p3 As New PointF(1, 1)
Dim p4 As New PointF(11, 20)

Dim pMiddlel As New Point((pL.X + p2.X)/ 2, (p1.Y + p2.Y)/ 2)

Dim pMiddie2 As New PointF((p3.X + p4.X) / 2, (p3.Y +p4.Y)/2)

15
g.ScaleTransform(15, 15)
Dim penl As Pen = New Pen(Color.Black)
Dim pen2 As Pen = New Pen(Color.Red)

penl.Width = pen1.Width / 15
pen2.Width = pen2.Width / 15

g.DrawLine(penl, p1, p2)
pen2.DashStyle = DashStyle.Dash
g.DrawLine(pen2, p1, pMiddlel)
g.DrawLine(pen2, pMiddiel, p2)

g.TrandateTransform(10, 0)
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g.DrawLine(penl, p3, p4)
pen2.DashStyle = DashStyle.Dash
g.DrawLine(pen2, p3, pMiddle2)
g.DrawLine(pen2, pMiddie2, p4)

penl.Dispose()
pen2.Dispose()

End Sub

VCH#NET

protected override void OnPaint( PaintEventArgs €)

Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);

1

Point pl=new Point(1, 1);
Point p2=new Point(11, 20);

1

PointF p3=new PointF(1, 1);
PointF p4=new PointF(11, 20);

I

I

Point pMiddlel=new Point((p1.X + p2.X) /2, (p1.Y +p2.Y) / 2);

I

PointF pMiddle2=new PointF((p3.X + p4.X) / 2, (p3.Y + p4.Y) / 2);

1 15

g.ScaleTransform(15, 15);

Pen penl= new Pen(Color.Black);
Pen pen2= new Pen(Color.Red);
1

penl.Width = penl1.Width / 15;
pen2.Width = pen2.Width / 15;

1

g.DrawLine(penl, p1, p2);

1
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11.4

pen2.DashStyle = DashStyle.Dash;
g.DrawLine(pen2, p1, pMiddlel);
g.DrawLine(pen2, pMiddiel, p2);
1

g.TrandateTransform(10, 0);

1

g.DrawLine(penl, p3, p4);

I

pen2.DashStyle = DashStyle.Dash;
g.DrawLine(pen2, p3, pMiddle2);
g.DrawLine(pen2, pMiddle2, p4);

pen1.Dispose();
pen2.Dispose();
I".
\ )
LY
S
\
\ x
11-3
GDI+
GDI+

VB.NET VCH#NET

Invalidate Update



- 294 VB.NET VC#NET

CAD

Invalidate Update
1 1
2 1 Invalidate
Update
3 Invalidate
Update
4 2
OnPaint
OnPaint
GDI+
1
VB.NET

Imports System.Drawing.Drawing2D

Public Class CLine

Private m_Begin, m_End As PointF

’

Public Property LBegin() As PointF
Get
Return m_Begin
End Get
Set(ByVa Vaue As PaintF)
m_Begin =Vaue
End Set
End Property

’

Public Property LEnd() As PointF
Get
Return m_End
End Get
Set(ByVa Vaue As PaointF)
m_End =Vaue

Update
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End Set
End Property

Public Sub New()
End Sub

Public Sub New(ByVal pBegin As PointF, ByVal pEnd As PointF)
m_Begin = pBegin
m_End = pEnd

End Sub

Public Sub Draw(ByVal g As Graphics)
g.CompositingQuality = CompositingQuality.HighQuality
g.DrawLine(Pens.Red, m_Begin, m_End)

End Sub

End Class

VCHNET
Il

public class CLine

{
protected PointF m_Begin, m_End,;

public PointF LBegin

{
get{ return m_Begin;}
set{m_Begin=vaue;}

public PointF LEnd

{
get{ return m_End;}
set{m_End=value;}
}
public CLine()

{
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public CLine(PointF pBegin,PointF pEnd)
{

m_Begin=pBegin;

m_End=pEnd;

I
public void Draw(Graphics g)

{
g.DrawLine(Pens.Red,m_Begin,m_End);

2 Form1l

VB.NET
Private m_StartX, m_StartY As Single
Private m_EndX, m_EndY AsSingle
Private m_Step AsInteger =0
Private lines As New ArrayList()

Protected Overrides Sub OnMouseDown(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
m_Step+=1
If m_Step=1Then
m_StartX =eX
m_StartY =eY
m_EndX =eX
m_EndY =eY
Elself m_Step =2 Then
Dim newline As New CLine(New PointF(m_StartX, m_StartY), _
New PointF(e.X, e.Y))
newline.Draw(g)
lines. Add(newline)
m_Step=0
End If
End Sub

Protected Overrides Sub OnMouseMove(ByVa e As Windows.Forms.MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
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Dim prex, prey As Single
Dim minX, minY AsSingle
Dim maxX, maxY As Single
If m_Step=1Then
prex = m_EndX
prey = m_EndY
minX = Min(m_StartX, m_EndX)
minY = Min(m_StartY, m_EndY)
maxX = Max(m_StartX, m_EndX)
maxY = Max(m_StartY, m_EndY)
Me.Invalidate(New Rectangle(minX, minY, Abs(m_EndX - m_StartX) + 1, _
Abs(m_EndY - m_StartY) + 1))
Me.Update()
Dim tempLine As New CLine(New PointF(m_StartX, m_StartY), _
New PointF(e.X, e.Y))
tempLine.Draw(g)
m_EndX =eX
m_EndY =eY
End If
End Sub

Protected Overrides Sub OnPaint(ByVal e As Windows.Forms.PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dimi AsInteger
Fori =0Tolines.Count - 1
lines(i).Draw(g)
Next
End Sub

VC#NET
private float m_StartX, m_StartY;;
private float m_EndX, m_EndY;
privateint m_Step=0;
private ArrayList linessnew ArrayList();

protected override void OnMouseDown(M ouseEventArgs €)
{

Graphics g= this.CreateGraphics();

m_Step +=1;

if (m_Step==1)
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{
m_StartX = e.X;
m_StartY =el;
m_EndX =eX;
m_EndY =eY;
}
dseif (m_Step ==12)
{
CLine newline=new CLine(new PointF(m_StartX, m_StartY),
new PointF(e X, e.Y));
newline.Draw(g);
lines. Add(newline);
m_Step = 0;
}

protected override void OnMouseM ove(M ouseEventArgs €)
{

Graphics g= this.CreateGraphics();

float prex, prey;

float minX, minY;

float maxX, maxy;

if (m_Step ==1)

{
prex =m_EndX;
prey = m_EndY;

minX = Math.Min(m_StartX, m_EndX);

minY = Math.Min(m_StartY, m_EndY);

maxX = Math.Max(m_StartX, m_EndX);

maxY = Math.Max(m_StartY, m_EndY);

this.Invalidate(new Rectangle((intyminX, (intyminY,,
(int)(Math.Abs(m_EndX - m_StartX)) + 1,
(int)(Math.Abs(m_EndY - m_StartY)) + 1));

this.Update();

CLine tempLine=new CLine(new PointF(m_StartX, m_StartY),

new PointF(e.X, e.Y));

tempLine.Draw(g);

m_EndX =eX;

m_EndY =e.Y;
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protected override void OnPaint(PaintEventArgs €)
{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
for (inti = Oji<=lines.Count - 1;i++)
{
((CLine)(lined[i])).Draw(g);

11-4 APl
VC#NET

11-4 GDI+
11.5
1151
Windows
1
NET_CAD

ToolBarl
ImagelL.ist
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Image

Buttons

Imagel ndex

ImagelL.ist
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Style
111 4
11-1

PushButton

ToggleButton

Separator

DropDownButton

Tool TipText
ToolBarl 11-2
11-2
btnOpen =
btnSave =
btnSelect K |
btnDelete b
btnLine s
btnRectangle 1 |
btnCircle -
btnArc ™ |
btnText A
btnMove ._,’:' |
btnRotate 5
btnMirror L |
btnZoomin o |
btnZoomOut ul
btnHelp ? About
Separator
StatusBar StatusBarl Panels
StatusBarPanel 11-7

11-7
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StatusBarPanel # SR
BE ) - Panell JEHE(E):
N
J (Dymami cProperties)
>l §
(Hame) Panell
Modifiers Friend
=
Alignment Left
AutoSize Hone
BorderStyle Sunken
Teon [] (nene)
Style Text
Text, "
ToolTipText el ey
Width 200
=
MinWidth 10
Fmw e |
WE Hein FEE
11-7 StatusBarPanel
3
ButtonClick
VB.NET

Private Sub ToolBarl ButtonClick(ByVal sender As System.Object,

ByVal e As System.Windows.Forms. Tool BarButtonClickEventArgs) _

Handles ToolBarl.ButtonClick

If e.Button Is btnOpen Then
mnuOpen_Click(sender, €)
Elself e.Button IsbtnSave Then
mnuSave_Click(sender, €)
Elself e.Button IsbtnSelect Then
mnuSelect_Click(sender, €)
Elself e.Button IsbtnDelete Then
mnuDelete_Click(sender, €)
Elself e.Button IsbtnLine Then
mnuLine_Click(sender, €)
Elself e.Button Is btnRectangle Then
mnuRect_Click(sender, €)
Elself e.Button IsbtnCircle Then
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mnuCircle_Click(sender, €)
Elself e.Button IsbtnArc Then
mnuArc_Click(sender, €)
Elself e.Button IsbtnText Then
mnuText_Click(sender, €)
Elself e.Button Is btnMove Then
mnuTMove_Click(sender, €)
Elself e.Button Is btnRotate Then
mnuTRotate Click(sender, €)
Elself e.Button IsbtnMirror Then
mnuTMirror_Click(sender, €)
Elself e.Button Is btnZoomlin Then
mnuTZoomin_Click(sender, €)
Elself e.Button IsbtnZoomOut Then
mnuTZoomout_Click(sender, €)
Elself e.Button IsbtnHelp Then
mnuAbout_Click(sender, €)
End If
End Sub

VC#NET
private void toolBarl_ButtonClick(object sender,
System.Windows.Forms.Tool BarButtonClickEventArgs €)

{
if (e.Button==btnOpen)
{
mnuOpen_Click(sender, €);
}
dseif (e.Button==btnSave)
{
mnuSave_Click(sender, €);
}
dseif (e.Button==btnSelect )
{
mnuSelect_Click(sender, €);
}
dseif (e.Button==btnDelete )
{
mnuDelete_Click(sender, €);
}

elseif (e.Button==btnLine)
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mnuLine_Click(sender, €);

}
dseif (e.Button==btnRectangle)

{
mnuRect_Click(sender, €);

}
elseif (e.Button ==btnCircle)
{
mnuCircle_Click(sender, e);
}
eseif (e.Button==btnArc)
{
mnuArc_Click(sender, €);
}
eseif (e.Button==btnText )
{
mnuText_Click(sender, €);
}
elseif (e.Button==btnMove)
{
mnuMove_Click(sender, €);
}
dseif (e.Button==btnRotate )
{
mnuRotate_Click(sender, €);
}
eseif (e.Button==btnMirror)
{
mnuMirror_Click(sender, €);
}
elseif (e.Button==btnZoomin)
{
mnuZoomin_Click(sender, e);
}

eseif (e.Button==btnZoomOut)
{

mnuZoomOut_Click(sender, €);

}
eseif (e.Button==btnHelp)

{
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mnuAbout_Click(sender, €);

}
NET_CAD Forml OnMouseMove

VB.NET
Protected Overrides Sub OnMouseMove(ByVa e As MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim aPos As PointF = PagetoWorld(New PointF(e.X, e.Y))
StatusBarl.Panels(0).Text = "X=" & Str(aPos.X) & ", Y="& Str(aPos.Y)
aCommand.MouseM ove(g, aPos)
End Sub

VC#NET
protected override void OnMouseM ove(M ouseEventArgs €)

{
Graphics g=this.CreateGraphics();
PointF aPos=m.PagetoWorld(new PointF(e.X, e.Y));
statusBarl.Panelq0]. Text = "X=" + aPos.X +", Y="+aPosY;
aCommand.MouseM ove(g,aPos);
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11.5.2
NET_CAD
Windows Splash
2
Timer
Splash 11-3
11-3 Splash
Form Splash FormBorderStyle=None
StartPosition=CenterScreen
TopMost=True
PictureBox PictureBox1 Image=" \ \ \Blue hills,jpg"
SizeM ode=Stretchimage
Timer Timerl
Splash 11-9 FormBorderStyle None
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VB.NET
Public Sub Splash_L oad(ByVa sender As Object,
ByVal e As EventArgs) Handles MyBase.L oad
Timerl.Interval = 2000
Timerl.Start()
End Sub

Public Sub Timerl_Tick(ByVal sender As Object, _
ByVal e As EventArgs) Handles Timer1.Tick
Me.Close()
End Sub

VC#NET
private void Splash_L oad (object sender, System.EventArgs €)

{
timerl.Interval = 2000;

timerl.Start();

private void timerl_Tick (object sender, System.EventArgs e)

{
this.Close();
}
Forml
Form1
Forml Splash ShowDialog
Me this Splash Forml
VB.NET

Dim spForm As New Splash()
spForm.ShowDia og(Me)

VC#NET
Splash spForm=new Splash();
spForm.ShowDial og(this);

11-10
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O e )

it |
11-10
11.5.3 About
About
About NET_CAD
FormBorderStyle
FixedTool Window
CAD &it#
BE:LLD
e —HIn] W X |
11-11 About
About “ K
VB.NET

Private Sub Buttonl_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Button1.Click
Me.Close()
End Sub

VC#NET
private void Button1_Click(object sender, System.EventArgs €)

{
this.Close();

11-11
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Forml “ ” “ ” AbOUt

VB.NET
Private Sub mnuAbout_Click(ByVal sender As System.Object,
ByVa e As System.EventArgs) Handles mnuAbout.Click
Dim about As New About()

about.ShowDialog(Me)
End Sub
VC#NET
private void mnuAbout_Click(object sender, System.EventArgs €)
{
About about=new About();
about.ShowDid og(this);
}
Forml1 About
11-12
3" TR (= Tt Y S PSR | ‘
CAD &t
WE: oo
A4 ==
L', To _H
11-12 About
11.6

116.1

Forml
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NET XML
|Serializable
CPosition
1 CPosition
CPosition Position
VB.NET
<Serializable()> Public Class CPosition
End Class
VC#NET
[Seriaizable()]public class CPosition
{
/!
}
2
11-13 3 btnSave
btnClear  btnShow
e e
L | ok am
11-13
3
Arraylist points AddPoints
50 500 150
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points

VB.NET

Private points As New ArrayList()

Private Sub AddPoints()
Dimi AsInteger
Dim ValueX, VaueY As Single
Fori=0To49
VaueX = Clnt(Int((500 * Rnd()) + 1))
VaueY = CInt(Int((150 * Rnd()) + 1))
Console.WriteLing(ValueX)
Dim p As New CPosition(VaueX, ValueY)
points.Add(p)
Next
End Sub

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
Draw(g)

End Sub

Private Sub Draw(ByVa g As Graphics)
Dimi AsInteger
Fori =0 To points.Count - 1
points(i).Draw(g)
Next
End Sub

VCH#NET

private ArrayList points=new ArrayList();

private void AddPoints()
{
System.Random rp=new System.Random();
for (inti = 0;i<=49;i++)
{
float VaueX=rp.Next(500);
float VValueY =rp.Next(150);
Console.WriteLing(ValueX);
CPosition p=new CPosition(ValueX, VaueY);
points. Add(p);
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protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
Draw(g);

private void Draw(Graphics g)

{
for (int i = 0;i<=points.Count - 1;i++)
{
((CPosition)(pointdi])).Draw(g);
}
}

private void Form1_Load (object sender, System.EventArgs €)

{
AddPoints();

Console.WriteLing(points.Count );

Forml FileName

“ Points.Pnt” Pnt ¢

BinaryFormatter Seriaize
VB.NET
Private FileName As String = Application.StartupPath & "\Points.Pnt"

Private Sub btnSave_Click(ByVal sender As System.Object, _
ByVad e As System.EventArgs) Handles btnSave.Click
Dim stream As _
New FileStream(FileName, System.lO.FileM ode.Create)
Dim binary As New BinaryFormatter()
binary.Serialize(stream, points)
stream.Close()
End Sub

VC#NET
private string FileName = Application.StartupPath + "\\Points.Pnt";



11

- 313

private void btnSave_Click_1(object sender, System.EventArgs €)

{
FileStream stream=new System.| O.FileStream(FileName,
System.|O.FileM ode.Creste);
BinaryFormatter binary=new BinaryFormatter();
binary.Serialize(stream, points);
stream.Close();
}
5
Forml Points.Pnt
BinaryFormatter Deserialize
ArrayList
VB.NET
Private Sub btnShow_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles btnShow.Click
Dim stream As New System.|O.FileStream(FileName, _
System.|O.FileM ode.Open)
Dim binary As New BinaryFormatter()
points = CType(binary.Deserialize(stream), ArrayList)
stream.Close()
Dim g As Graphics = Me.CreateGraphics
Draw(g)
End Sub
VC#NET
private void btnShow_Click (object sender, System.EventArgs €)
{
FileStream stream=new FileStream(FileName,
System.|O.FileM ode.Open);
BinaryFormatter binary=new BinaryFormatter();
points = (ArrayList)(binary.Deseriaize(stream));
stream.Close();
Graphics g = this.CreateGraphics();
Draw(g);
}
6

Graphics Clear
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VB.NET
Private Sub btnClear_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles btnClear.Click
Dim g As Graphics = Me.CreateGraphics()

g.Clear(Color.White)
End Sub
VC#NET
private void btnClear_Click (object sender, System.EventArgs €)
{
Graphics g = this.CreateGraphics();
g.Clear(Color.White);
}
11-14 “
11-14
11.6.2 CAD
NET_CAD
VB.NET

<Serializable()> Public Mustinherit Class CGElement

End Class

<Serializable()> Public Class CLine
Inherits CGElement

End Class
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<Serializable()> Public Class CRectangle
Inherits CGElement

End Class

<Serializable()> Public Class CCircle
Inherits CGElement

End Class

<Serializable()> Public Class CArc
Inherits CGElement

End Class

<Serializable()> Public Class CText
Inherits CGElement

End Class

VCH#NET
[Serializable()] public abstract class CGElement
{

/!
[Serializable()]public class CLine:CGElement
{

/!
[Serializable()]public class CRectangle:CGElement
{

/!
[Serializable()]public class CCircle:CGElement
{
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1

[Serializable()]public class CArc:CGElement

{

1

[Serializable()]public class CText:CGElement

.CAD

VB.NET
Private Sub mnuSave_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles mnuSave.Click
Dim dlg As New SaveFileDialog()
dlg Filter = "CAD (*.CAD)I*.CADI CeF) P E"
dlg.ShowDialog(Me)
Dim FileName As String = dlg.FileName
Dim stream As New FileStream(FileName, FileMode.Create)
Dim binary As New BinaryFormatter()
binary.Serialize(stream, ges)

stream.Close()

End Sub

VCH#NET

private void mnuSave_Click(object sender, System.EventArgs e)

{

SaveFileDialog dlg=new SaveFileDialog();

dlg.Filter="CAD (*.CAD)I*.CADI (R IE
dlg.ShowDialog(this);

string FileName=dlg.FileName;

FileStream stream=new FileStream(FileName, FileMode.Create);
BinaryFormatter binary=new BinaryFormatter();
binary.Serialize(stream, ges);

stream.Close();



11

- 317

11-15 CAD
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11-15

CAD

VB.NET
Private Sub mnuOpen_Click(ByVal sender As System.Object, _
ByVa e As System.EventArgs) Handles mnuOpen.Click

Dim g As Graphics = Me.CreateGraphics()
Dim dig As New OpenFileDiaog()
dig.Filter ="CAD (*.CAD)[*.CAD| (*x*)pF "
dig.ShowDiaog(Me)
Dim FileName As String = dig.FileName
Dim stream As New FileStream(FileName, FileM ode.Open)
Dim binary As New BinaryFormatter()
ges = CType(binary.Deserialize(stream), ArrayList)
stream.Close()
DrawAll(g)

End Sub

VC#NET
private void mnuOpen_Click(object sender, System.EventArgs €)
{
Graphics g = this.CreateGraphics();
OpenFileDialog dig=new OpenFileDia og();
dig.Filter="CAD (*.CAD)[*.CAD| (G i
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}

dlg.ShowDialog(this);
string FileName=dlg.FileName;

FileStream stream=new FileStream(FileName, FileM ode.Open);

BinaryFormetter binary =new BinaryFormatter();

ges = (ArrayList)(binary.Deserialize(stream));

stream.Close();
m.DrawAll(g,ges);

11-16
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|Command State |Command
CCreateline CCreateCircle State

Public aCommand As |Command
Public creLine As New CCreateline()
Public creCircle As New CCreateCircle()

Private Sub mnuLine_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles mnuLine.Click
aCommand = creLine
End Sub

Private Sub mnuCircle_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles mnuCircle.Click
aCommand = creCircle
End Sub
aCommand
aCommand

Protected Overrides Sub OnMouseMove(ByVa e As MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics()
Dim aPos As PointF = PagetoWorld(New PointF(e.X, e.Y))
aCommand.MouseM ove(g, aPos)

End Sub

12.2
Draw, GetBox, Pick, Move, Rotate, Mirror

Scale
Draw Draw

Visitor Visitor

Visit ¢ ?
Accept Accept
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Public Sub Accept(Byval v As Visitor)

V.Visit(Me)
End Sub
12-2
Visitor
VisitConcretetliemantA{ConcreteElementA}
VistiConcreletlement8{ ConcraletlemeantS)
ConcreteVisitord ConcreteVisitor2
VisitConcrateElemantA{ConcreteElemanta) VisitConcrataElementd|ConcretaElemeant A)
VisitConcreteElementB{ConcreteElementB) VisitGoncreteElememB(ConcreteElementB)

ObjectStructure 4-4 Efement

Accapli\Visilor)
ConcreteElementi ConcreteElementB
AccaptiVisitar v) @ Accept{Visitar v @
DperalionAl) ' OperationBi) '
. .
1 1

v :\IisilCDl‘crc:cEIclmq:s‘ujlni,s]H ‘ W=z si:CDnmchEIolncnlBi:hi&JH

12-2
1 Visitor Visit
2 ConcreteVisitor Visitor Visit
3 Element Accept
4 ConcreteElement Element Accept
CGElement CLine CCircle
Element ConcreteElement Visitor Drawer
Drawer
1 CGElement
CGElement Draw Draw
Graphics v Drawer Draw

Accept Visitor
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VB.NET
Public Mustinherit Class CGElement
Public MustOverride Sub Draw(ByVal g As Graphics, ByVal v As Drawer)
End Class

VC#NET
public abstract class CGElement

{
public CGElement()

{
}

public abstract void Draw( Graphics g,Drawer v);

}
2 ClLine
CLine CGElement Draw
Drawer toDraw Me this
VB.NET

Public ClassCLine
Inherits CGElement

Public Overrides Sub Draw(ByVa g As Graphics, ByVal v As Drawer)
v.toDraw(g, Me)

End Sub
End Class
VC#NET

public class CLine:CGElement
{

public CLing()

{

}

public override void Draw(Graphics g, Drawer v)

{
v.toDraw(g, this);
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CCircle

CCircle CLine CGElement
Draw
VB.NET

Public Class CCircle
Inherits CGElement

Public Overrides Sub Draw(ByVa g As Graphics, ByVal v As Drawer)
v.toDraw(g, Me)

End Sub
End Class
VC#NET
public class CCircle: CGElement
{
public CCircle()
{
}
public override void Draw(Graphics g, Drawer v)
{
v.toDraw(g, this);
}
}
4 Visitor
Visitor Visitor
toDraw
113 ” Dra’va.
“ " Picker ! " Transformer
VB.NET

Public Mustinherit Class Visitor
Public MustOverride Sub toDraw(ByVal g As Graphics, ByVal line As CLine)
Public MustOverride Sub toDraw(ByVal g As Graphics, ByVal circle As CCircle)
End Class

VC#NET
public abstract class Visitor

{
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public Visitor()
{
}

public abstract void toDraw(Graphics g, CLineline);
public abstract void toDraw(Graphics g, CCircle circle);

}
5 Drawer
Drawer Visitor
Drawer toDraw Drawer
Drawer Drawer
preDraw
postDraw
toDraw
preDraw postDraw
VB.NET

Public Class Drawer
Inherits Visitor

Private m_Style, m_Width, m_Color As Integer
Private aPen, oldP As Long

Public Sub preDraw(ByVa hdc As IntPtr)

Win32API.SetROP2(hdc, 13)
m_Style=0

m_Width=3

m_Color = RGB(255, 0, 0)

aPen = Win32API.CreatePen(m_Style, m_Width, m_Color)

oldP = Win32API.Sel ectObject(hdc, aPen)
End Sub

Public Sub postDraw(ByVal g As Graphics, ByVa hdc As IntPtr)

Win32API.Sd ectObject(hdc, oldP)
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Win32AP!.Del eteObject(aPen)

g.ReleaseHdc(hdc)
End Sub

Public Overloads Overrides Sub toDraw(ByVa g As Graphics, ByVal line As CLing)
Dim hdc As IntPtr = g.GetHdc
preDraw(hdc)

Win32API.MoveToEx(hdc, 50, 50, Nothing)
Win32API.LineTo(hdc, 200, 200)
postDraw(g, hdc)

End Sub

Public Overloads Overrides Sub toDraw(ByVa g As Graphics, ByVal circle As CCircle)
Dim hdc As IntPtr = g.GetHdc
preDraw(hdc)

Win32API.SelectObject(hdc, Win32API.GetStockObject(5))

Win32API .Ellipse(hdc, 100, 80, 300, 400)
postDraw(g, hdc)

End Sub
End Class
VC#NET
public class Drawer
{
public Drawer()
{
}

privateint m_Style,m_Width,m_Color;
private long aPen,oldP;

public void preDraw(IntPtr hdc)

{
I

Win32API.SetROP2(hdc, 13);
m_Style=0;
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m_Width = 3;

m_Color = 255;

1

aPen = Win32API.CreatePen(m_Style, m_Width, m_Color);
1

oldP = Win32API.SelectObject(hdc, aPen);

public void postDraw(Graphics g,IntPtr hdc)

{

I

Win32API.SelectObject(hdc, oldP);
I

Win32API.DeleteObject(aPen);

I

g.ReleaseHdc(hdc);

public void toDraw(Graphics g,CLineline)

{

IntPtr hdc= g.GetHdc();

preDraw(hdc);

Win32API.LPPOINT p=new Win32API.LPPOINT();
1

Win32API.MoveToEx(hdc, 50, 50,p);

1

Win32API.LineTo(hdc, 200, 200);

postDraw(g, hdc);

public void toDraw(Graphics g,CCircle circle)

{

IntPtr hdc= g.GetHdc();

preDraw(hdc);

1

Win32API.SelectObject(hdc, Win32API.GetStockObject(5));
1

Win32API.Ellipse(hdc, 100, 80, 300, 400);

postDraw(g, hdc);
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Forml OnPaint
circle  Drawer Y line circle Draw
VB.NET

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangl€)
Dim line As New CLing()
Dim circle AsNew CCircle()
Dim v As New Drawer()
line.Draw(g, v)
circle.Draw(g, v)

End Sub

VC#NET

protected override void OnPaint(PaintEventArgs €)

{
Graphics g = e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
CLineline=new CLing();
CCircle circle=new CCircle();
Drawer v = new Drawer();
line.Draw(g, v);
circle.Draw(g, v);

12-3

™ Farmi

12-3

CLine

line, CCircle
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12.3

12-4
AbstractClass
: - T
TemplateMathod() O -f---—-----=-- PrimitiveQperationt ()
PrimitiveOperation?()
BrimitiveOperation2() PrimitiveCpearation2()
ConcrateClass
PrimitiveQperation1()
PrimitiveQperation2()
12-4
1 AbstractClass
TemplateMethod
2 ConcreteClass AbstractClass ()
1 GESelecter
GESelecter Pick
Selected
DrawSettings
VB.NET

Imports System.Collections
Imports System.Drawing.Drawing2D

Public MustInherit Class GESelecter
Public Enum geDrawMode

Normal =1
Selected =2

Draw
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Delete=3
End Enum

Public MustOverride Sub Draw(ByVal g As Graphics, ByVa drawMode As geDrawM ode)

’

Public MustOverride Function Pick(ByVal aPos As PointF) As Boolean

Public Sub Selected(ByVa g As Graphics, ByVal aPos As PointF)
If Me.Pick(aPos) Then
Me.Draw(g, geDrawM ode.Del ete)
Me.Draw(g, geDrawM ode. Sel ected)
End If
End Sub

Public Function DrawSettings(ByVal aDrawMode As geDrawMode) As Pen
Dim pen As New Pen(Color.Black)
Select Case aDrawMode
Case GESelecter.geDrawMode.Normal
pen.Color = Color.Black
Case GESelecter.geDrawM ode. Sel ected
pen.Color = Color.Red
pen.DashStyle = DashStyle.Dash
Case GESélecter.geDrawMode.Delete
pen.Color = Color.White

End Select
Return pen
End Function
End Class
VC#NET
public abstract class GESelecter
{
public GESelecter()
{
}

public enum geDrawMode

{
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Normal,Selected,Del ete

1
public abstract void Draw(Graphics g, geDrawMode drawMode);

I
public abstract bool Pick(PointF aPos);

1
public void Selected(Graphics g, PointF aPos)

{
if (this.Pick(aPos))
{
this.Draw(g, geDrawMode.Delete);
this.Draw(g, geDrawM ode.Sel ected);
}
}

1
public Pen DrawSettings(geDrawM ode aDrawM ode)

{
Pen pen=new Pen(Color.Black);
switch (aDrawMode)
{
case GESelecter.geDrawMode.Normal:
pen.Color = Color.Black;
break;
case GESelecter.geDrawM ode. Sel ected:
pen.Color = Color.Red;
pen.DashStyle = DashStyle.Dash;
break;
case GESelecter.geDrawMode.Delete:
pen.Color = Color.White;
break;
}
return pen;
}
2 CLine

CLine GESelecter
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GDI+
Selected
VB.NET
Imports System.Drawing.Drawing2D

Public Class CLine
Inherits GESelecter

Private m_Begin As PointF
Private m_End As PointF

’

Public Property LBegin() As PointF
Get
Return m_Begin
End Get
Set(ByVa Vaue As PaointF)
m_Begin =Vaue
End Set
End Property

’

Public Property LEnd() As PointF
Get
Return m_End
End Get
Set(ByVa Vaue As PaintF)
m_End =Vaue
End Set
End Property

’

Public Sub New()
End Sub

’

Public Sub New(ByVal pBegin As PointF, ByVal pEnd As PointF)
m_Begin = pBegin
m_End = pEnd

End Sub
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Public Overrides Sub Draw(ByVa g As Graphics, _
ByVa aDrawMode As geDrawM ode)
Dim pen As Pen = DrawSettings(aDrawMode)
g.DrawLine(pen, m_Begin.X, m_Begin.Y, m_End.X, m_End.Y)
End Sub

Public Overrides Function Pick(ByVa aPos As PointF) As Boolean
Dim gp As New GraphicsPath()
gp-AddLine(m_Begin, m_End)
If gp.GetBounds.Contains(aPos) Then
If gp.IsOutlineVisible(aPos, Pens.Black) Then

gp.Dispose()
Return True
Else
gp.Dispose()
Return False
End If
Else
gp.Dispose()
Return False
End If
End Function
End Class
VC#NET
public class CLine:GESel ecter
{

private PointF m_Begin;
private PointF m_End;

public PointF LBegin

{
get{ return m_Begin;}
set{m_Begin=vaue;}

public PointF LEnd
{
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get{ return m_End;}
set{m_End=value;}

public CLineg()
{
}

public CLine(PointF pBegin,PointF pEnd)

{
m_Begin=pBegin;
m_End=pEnd;

}

1

public override void Draw(Graphics g, geDrawM ode aDrawM ode)
{
Pen pen = DrawSettings(aDrawM ode);
g.DrawLine(pen, m_Begin.X, m Begin.Y, m_End.X, m_End.Y);

1
public override bool Pick( PointF aPos)
{
Console.WriteLine("yes");
GraphicsPath gp=new GraphicsPath();
gp-AddLine(m_Begin, m_End);
RectangleF rect=gp.GetBounds();
if (rect.Contains(aPos))
{
if (gp.IsOutlineVisible(aPos, Pens.Black))
{
gp.Dispose();
return true;

else

gp.Dispose();
return false;
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else
{
gp.Dispose();
return false;
}
}
}
3 CCircle
CLine CCircle Selected
Draw
VB.NET
Imports System.Drawing.Drawing2D
Imports System.Math

Public Class CCircle
Inherits GESelecter

Private m_Center, m_pCircle As PointF

’

Public Property Center() As PointF
Get
Return m_Center
End Get
Set(ByVa Vaue As PaointF)
m_Center = Vaue
End Set
End Property

’

Public Property pCircle() As PointF
Get
Return m_pCircle
End Get
Set(ByVa Vaue As PaintF)
m_pCircle=Value
End Set
End Property

Pick
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’

Public ReadOnly Property Radius() As Single
Get
Dimr AsSingle
r = DistPtoP(m_Center, m_pCircle)
Returnr
End Get
End Property

Private Function DistPtoP(ByVal p1 As PointF, _
ByVal p2 As PointF) As Single
Dim dx, dy As Single
dx =p2.X - pl.X
dy =p2.Y - plLY
Return Sgrt((dx * dx) + (dy * dy))
End Function

’

Public Sub New()
End Sub

’

Public Sub New(ByVal pCenter As PointF, ByVal pCir As PointF)
m_Center = pCenter
m_pCircle = pCir

End Sub

’

Public Overrides Sub Draw(ByVa g As Graphics, _
ByVal abrawMode As geDrawM ode)
Dim pen As Pen = DrawSettings(aDrawM ode)
g.DrawEllipse(pen, m_Center.X - Radius, _
m_Center.X - Radius, Radius* 2, Radius* 2)
End Sub

’

Public Overrides Function Pick(ByVa aPos As PointF) As Boolean
Dim gp As New GraphicsPath()
gp-AddEllipse(m_Center.X - Radius, m_Center.X - Radius, _
Radius* 2, Radius* 2)
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If gp.GetBounds.Contains(aPos) Then
If gp.IsOutlineVisible(aPos, Pens.Black) Then

gp.Dispose()
Return True
Else
gp.Dispose()
Return False
End If
Else
gp.Dispose()
Return False
End If
End Function
End Class
VC#NET
public class CCircle: GESelecter
{

private PointF m_Center, m_pCircle;

public PointF Center

{
get{ return m_Center;}
set{m_Center=value;}

public PointF PCircle

{
get{ return m_pCircle;}
set{m_pCircle=value;}

public float Radius
{
get
{
float r=DistPtoP(m_Center,m_pCircle);
returnr;
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public CCircle()

{
}

public CCircle(PointF pCenter,PointF pCircle)
{

m_Center=pCenter;,
m_pCircle=pCircle;

I
private float DistPtoP(PointF pl,PointF p2)

{

float dx,dy;

dx =p2.X - pl.X;

dy =p2.Y - plY;

return (float)(Math.Sgrt((dx * dx) + (dy * dy)));
}

1
public override void Draw(Graphics g, geDrawM ode aDrawM ode)

{
Pen pen= DrawSettings(aDrawM ode);
g.DrawEllipse(pen, m_Center.X - Radius,
m_Center.X - Radius, Radius* 2, Radius* 2);
}

I
public override bool Pick(PointF aPos)
{
GraphicsPath gp=new GraphicsPath();
gp-AddEllipse(m_Center.X - Radius, m_Center.X - Radius,
Radius* 2, Radius* 2);
if (gp.GetBounds().Contains(aPos))

{
if (gp.IsOutlineVisible(aPos, Pens.Black))
{
gp.Dispos();
return true;
}

ese



Private ges As New ArrayList()
Private drawm As GESelecter.geDrawMode

Private Sub Draw(ByVa g As Graphics)
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{
gp.Dispos();
return false;
}
}
else
{
gp.Dispos();
return false;
}
}
}
4
GESelecter CLine CCircle
Selected Forml1
OnMouseDown
Selected
VB.NET

Dim linel As New CLine(New PointF(10, 20), New PointF(200, 300))

Dim line2 As New CLine(New PointF(50, 100), New PointF(400, 200))
Dim circlel As New CCircle(New PointF(100, 100), New PointF(0, 100))
Dim circle2 As New CCircle(New PointF(200, 200), New PointF(200, 300))

linel.Draw(g, drawm)
line2.Draw(g, drawm)
circlel.Draw(g, drawm)
circle2.Draw(g, drawm)
ges.Add(linel)
ges.Add(line2)
ges.Add(circlel)
ges.Add(circle2)

End Sub

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)

Dim g As Graphics = e.Graphics
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g.FillRectangle(Brushes.White, Me.ClientRectangle)
drawm = GESelecter.geDrawMode.Normal
Draw(g)

End Sub

Protected Overrides Sub OnMouseDown(ByVa e As MouseEventArgs)
Dim g As Graphics = Me.CreateGraphics
Dim aPos As New PointF(e.X, e.Y)
If e.Button = MouseButtons.Left Then
Dimi As Integer
Fori=0TogesCount- 1
ges(i).Selected(g, aPos)
Next
End If
End Sub

VC#NET
private ArrayList ges=new ArrayList();
private GESelecter.geDrawMode drawm;

private void Draw(Graphics g)

{
CLinelinel=new CLine(new PointF(10, 20), new PointF(200, 300));
CLine line2=new CLine(new PointF(50, 100), new PointF(400, 200));
CCircle circlel=new CCircle(new PointF(100, 100), new PointF(0, 100));
CCircle circle2=new CCircle(new PointF(200, 200), new PointF(200, 300));
linel.Draw(g, drawm);
line2.Draw(g, drawvm);
circlel.Draw(g, drawvm);
circle2.Draw(g, drawm);
ges.Add(linel);
ges.Add(line2);
ges.Add(circlel);
ges.Add(circle2);

protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangl€);
drawm = GESelecter.geDrawMode.Normal;
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Draw(g);

protected override void OnMouseDown(M ouseEventArgs €)
{
Graphics g = this.CreateGraphics();
PointF aPos=new PointF(e.X, e.Y);
if (e.Button == MouseButtons.L ft)
{
for (inti = O;i<=ges.Count - 1;i++)

{
((GESelecter)(ge]i])). Selected(g, aPos);

12-5

12.4

CAD

12-6
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strate
Context oy Strategy
Contextinterface() Algorithmintertace()
ConcreteStratagyA ConcreteStrategyB ConcreteStrategyC
Algarithminterface() Algorithmintedace() Algornthminterface()

12-6

12-6
1 Strategy
2 ConcreteStrategy
3 Context

Strategy

1 DrawCircle

DrawCircle Strategy

VB.NET
Public MustInherit Class DrawCircle
Public MustOverride Sub Draw(ByVal g As Graphics)

End Class

VC#NET
public abstract class DrawCircle

{
public DrawCircle()

{
}

public abstract void Draw(Graphics g);

2 CPCircle

ThreePCircle CPCircle

Strategy

DrawCircle

12.3

Draw

CPCircle
CCircle
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3 ThreePCircle
ThreePCircle 3 3

VB.NET
Imports System.Math
Imports System.Windows.Forms

Public Class ThreePCircle
Inherits DrawCircle

Private m_Pointl, m_Point2 m_Point3, As PointF

Public Property Point1() As PointF
Get
Return m_Pointl
End Get
Set(ByVa Vaue As PointF)
m_Pointl = Vaue
End Set
End Property

Public Property Point2() As PointF
Get
Return m_Point2
End Get
Set(ByVa Value As PointF)
m_Point2 = Vaue
End Set
End Property

Public Property Point3() As PointF
Get
Return m_Point3
End Get
Set(ByVa Vaue As PointF)
m_Point3 = Vaue
End Set
End Property



12

Public ReadOnly Property Center() As PointF
Get
Return CircleCenter()
End Get
End Property

Public ReadOnly Property Radius() As Single
Get
Return Sgrt((m_Point1.X - Center.X) * (m_Point1.X - Center.X) + _
(m_Pointl.X - Center.X) * (m_Pointl.X - Center.X))
End Get
End Property

Public Sub New()
End Sub

Public Sub New(ByVal p1 As PointF, ByVa p2 As PointF, ByVa p3 As PointF)
m_Pointl = pl
m_Point2 = p2
m_Point3 = p3

End Sub

Private Function CircleCenter() As PointF
Dim x0 As Single, yO As Single
Dim x1 As Single=m_Point1.X
Dimyl As Single=m_Pointl.Y
Dim x2 As Single=m_Point2.X
Dimy2 As Single=m_Point2.Y
Dim x3 As Single =m_Point3.X
Dimy3 As Single=m_Point3.Y
Dim A1 AsSingle=x1- x3
DimB1AsSingle=yl- y3
DimA2AsSingle=x2- x3
DimB2AsSingle=y2 - y3
DimCl1AsSingle=(x1*x1- x3*x3+yl*yl- y3*y3)/2
DimC2AsSingle=(x2* x2- x3* x3+y2*y2- y3*y3)/2
DimD AsSingle=Al1* B2- A2* B1
If D=0Then
M essageBox. Show(" ")
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Else
x0=(Cl*B2- C2*B1)/D
yo=(Al*C2- A2*C1)/D
End If
Return (New PointF(x0, y0))
End Function

’

Public Overrides Sub Draw(ByVa g As Graphics)
g.DrawEllipse(Pens.Red, Center.X - Radius, _
Center.X - Radius, Radius* 2, Radius* 2)
End Sub

End Class

VCH#NET
public class ThreePCircle:DrawCircle

{

private PointF m_Pointl, m_Point2, m_Point3;

public PointF Point1

{
get{ return m_Point1;}
set{m_Pointl = value;}

public PointF Point2

{
get{ return m_Point2;}
set{ m_Point2 = value;}

public PointF Point3

{
get{ return m_Point3;}
set{m_Point3 = value;}

public PointF Center

{
get{ return CircleCenter();}
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public float Radius

{

1

get{
return (float)(Math.Sgrt((m_Point1.X - Center.X) * _
(m_Pointl.X - Center.X) +(m_Point1.X - Center.X) * _
(m_Pointl.X - Center.X)));

public ThreePCircle()

{
}

1

public ThreePCircle(PointF pl, PointF p2, PointF p3)

{

m_Pointl = p1;
m_Point2 = p2;
m_Point3 = p3;

private PointF CircleCenter()

{

float x0=10000;

float y0=10000;

float x1= m_Point1.X;

float y1= m_Pointl.Y;

float x2= m_Paint2.X;

float y2= m_Point2.Y;

float x3= m_Point3.X;

float y3 =m_Point3.Y;

float Al=x1- x3;

float B1=yl- y3;

float A2=x2- x3;

float B2=y2 - y3;

float C1=(x1*x1- x3*x3+yl*yl- y3*y3)/2;
float C2=(x2* x2- x3*x3+y2*y2- y3*y3)/2;
floaaD=A1*B2- A2* B,

if (D==0)
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{
M essageBox.Show(" ");
}
dse
{
x0=(C1*B2- C2*B1)/D;
yO=(A1* C2- A2* C1)/D;
}

return (new PointF(x0, y0));

1

public override void Draw( Graphics @)

{
g.DrawEllipse(Pens.Red, Center.X - Radius,
Center.X - Radius, Radius* 2, Radius* 2);

4 Context

Context
Context
SetCPCircle SetThreePCircle
Draw drawer

VB.NET
Public Class Context

Private drawer As DrawCircle

Public Sub SetCPCircle(ByVal circle As CPCircle)
drawer = circle
End Sub

Public Sub SetThreePCircle(ByVa circle As ThreePCircle)

drawer = circle
End Sub

Public Sub Draw(ByVal g As Graphics)
drawer.Draw(Q)
End Sub
End Class

DrawCircle

Draw

drawer
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VC#NET
public class Context

{

private DrawCircle drawer;

public void SetCPCircle(CPCircle circle)
{

drawer = circle;

public void SetThreePCircle(ThreePCircle circle)
{

drawer = circle;

public void Draw(Graphics g)

{
drawer.Draw(g);

}

}
5
Forml OnPaint
Context CircleDrawer CPCircle aCP
ThreePCircle aThree Context SetCPCircle SetThreePCircle

Draw

VB.NET

Protected Overrides Sub OnPaint(ByVal e As PaintEventArgs)
Dim g As Graphics = e.Graphics
g.FillRectangle(Brushes.White, Me.ClientRectangle)
Dim CircleDrawer As New Context()
Dim aCP As New CPCircle(New PointF(100, 100), New PointF(50, 50))
Dim aThree As New ThreePCircle(New PointF(100, 50), _

New PointF(300, 100), New PointF(80, 150))

CircleDrawer.SetCPCircle(aCP)
CircleDrawer.Draw(g)
CircleDrawer.SetThreePCircle(aThree)
CircleDrawer.Draw(g)

End Sub
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VC#NET

protected override void OnPaint(PaintEventArgs €)

{
Graphics g= e.Graphics;
g.FillRectangle(Brushes.White, this.ClientRectangle);
Context CircleDrawer=new Context();
CPCircle aCP=new CPCircle(new PointF(100, 100), new PointF(50, 50));
ThreePCircle aThree=new ThreePCircle(new PointF(100, 50),

new PointF(300, 100), new PointF(80, 150));

CircleDrawer.SetCPCircle(aCP);
CircleDrawer.Draw(g);
CircleDrawer.SetThreePCircle(aThree);
CircleDrawer.Draw(g);

12-7

12-7

12.5

CAD

CAD
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FactoryMethod
ConstructObjects FactoryMethod
ConstructObjects
ConstructObjects
CAD
12.5.2
12.5.3
Notify
Update
12.5.4
1 Memento
2 CareTaker Memento
Undo
3
CareTaker Undo

CAD
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