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C#ClX, Graphics 7 7 A® DrawCurve % Y v KX°> DrawBezier #
Vo Reffis & 2T T4 UG, NY ol e i< 2L TEE
T AT T A R TIE, b 2N TE T, b & CH
THEWT B2 X 9-9 12~ LET,

SHIIZAYy RIZTrya vz iczifETZ LT, EMELE
BT AZLNTEXET, ToiarrElcgibsy, soiva v
DIEIZ L > TROBEZEZ -1%X 9- 9~ L E£7,

@BAHIFRDO A 7T A i &~V =it DPAMBRO X T T A i & R = ik

\ \

QAT FA DT 3 a3 v BT 2L X7 4l

X 9-9 CHIZEDHAT T A L hfp s X = g

2RI ZEHEET DT, LLTFD using 21BN L 7,

using System.Drawing.Drawing2D;

PITOMBATIE, ROLHIICT—HESINTWHLDELET,

private Point[] #m&=={ new Point (200, 100), new Point (250, 200),
new Point (350, 150), new Point (400, 250)} ;

private Pen penl = new Pen(Color.Black, 2) ;

GE) A7 T4 HBRIC X AR OV TIE, #li3E TExcel & VBA 12 X % 52 EUESF
A IR L CWET, FEZOWTHD 20 HIEREEZSBLTF I,
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F 72, LT OB F O PaintEventArgs 1%, IROBINIIRT A —3T A
R &E# 72 OnPaint o5 EEINLH D E LET,

protected override void OnPaint (PaintEventArgs e )
{ switch (Bh#R)
{ case "N T glifR” D RO TR (e) ;break;
case "RITSA4 VHAIR” | RTSA ViR (e) ;break;

J
J

[T =i 24 <] DrawBezier * ¥ v KDOffH]

private void RN T ghifE (PaintEventArgs e )
{ base.OnPaint (e) ;

e. Graphics. DrawBezier (penl, #pk=[0], #rk=[1],
| Bral2], BeakDh,

(27T 4 iR ZHi<] DrawCurve £~ ROfFEH

private void R 75 4 ##E (PaintEventArgs e )
{ base.OnPaint (e) ;
} e. Graphics. DrawCurve (penl, #m &) ;

[ 27T 4 iR ZHi <] DrawClosedCurve £ Y v FOfi

private void PfpR#R (PaintEventArgs e )
{ base.OnPaint (e) ;

e. Graphics. DrawClosedCurve (penl, #mR 5) ;
}

[ > a3 ofFE]
DrawCurve X v K, DrawCurve X Y v RILIZ8 3 5|8 THEEL £,

e. Graphics. DrawCurve (pen1, #&ms, 0.5F);
e. Graphics. DrawClosedCurve (penl, #&rk s, 1. OF, Fi | IMode. Al ternate) ;

[7 v a v 2l 2 b SN S ARE 2 #i < ]

for (int i=0;i<255; i++)
{ Pen pen =new Pen(Color.FromArgb(i,0,0));
e. Graphics. DrawClosedCurve (pen, #&rk=,
(float) i * 0.5F / 255F, FillMode. Alternate) ;
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(2)Ch—7F
BUEALE D GAEXHEEIZE S C iz i#i< v 77 AT, kKE
(maxLength) 2/ <35 &, KOBEMERBmBENELNET,

l91o Chh— 7@1§J

VAT d 7w 77 A%, maxLength, X, Y, lineWidth #3%/& L
WDEHIZL TR L ET,

moveAbsolute(X,Y); // BIELICHET AHUBEFIEET 5
C_Curve (500, 0) ; /] ROBET HHEMUBEEZIEET S
this. Invalidate(); // BiH

W7 055 L4

private Image image;

private Point currentPoint = new Point();

private Point nextPoint = new Point();

private double maxLength = 2; private int lineWidth = 1;

protected override void OnPaint (PaintEventArgs e ) // A—i/\5 4 F
{ base.OnPaint(e); e.Graphics.Drawlmage (image, 0,0) ;}

private void drawRelative(int X, int Y) // #XGIEIZ L HEE
{ nextPoint. X = currentPoint. X + X; nextPoint.Y = currentPoint.Y + Y;
Graphics g = Graphics. FromImage (image) ;
Pen pen = new Pen(Color.Black, |ineWidth) ;
g. DrawLine (pen, currentPoint, nextPoint) ;
currentPoint = nextPoint;

J

private void moveAbsolute(int X, int Y) // #xtfIEIZFEE)
{ currentPoint.X = X; currentPoint.Y =Y;

private void C_Curve(double X, double Y) // CHu#R
[ ifT(X*xX+Y*Y <=maxLength * maxLength) drawRelative ((int)X, (int)Y);
else { C Curve(X+Y) /2 X-X /2);
}C_Curve((X - /2 +X /2);
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(3) AR

MorE =S L, FRO 13 ZHIBRL, 212 1/8 DESDIE=A
EALET, ZoELZH-ICTEZHICH LT LEST, ZLE
B L TEONDIERE = R e WD E (X 9-11 B/),

X 9-11(bIZRT L DI, TDO LX) e REEICLEHL LT FEICE
M7l R L CWET, 0B, HAEnahkhsdé, TIHNHEICFEUE
272> TWETOT, Tz BB L FUIET,

(@)= REFOERFE (b)) v o]
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X 9-11 =t v AR AR & 5

W05 L4
a7 MM RIS, B A Yy RERLET,

[iE/N9 % using]

using System.Drawing.Drawing2D;

[F— s a5

public struct SiET—% { public double X; public double Y; }
public FIET—42 IRELIE = new MET—2 (0
public double AE;
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(EESEPUB)

public void t_position(double X, double Y) // IREMBEDHRTE
{ IBAME. X=X; JREME.Y=Y;]

public void t_Degree(double Theta) // BENDHRTE
{ AAE=Theta; }

public void t_turn(double Theta) // #THFMEZEZ 5
[ fAfE += Theta; |}

/] BEETHARAICEESN-REISEITED
public void t_forward (PaintEventArgs e, double length)

{ double TH = FE * 3.1415926 / 180;
double X = IR7EHIE. X + length * Math. Cos (TH) ;
double Y = IRFEHIE.Y + length * Math. Sin(TH) ;
Pen pen = n ew Pen(Color.Black);

e. Graphics. DrawLine (pen, (int)IRELIE. X, 300 - (int) IRAELE. Y,
(int)X, 300 - (inb)Y);
INAEME. X=X; WEME. Y=Y;
}

[ = As iR 2 i < ALEE ]
WO EIATNET,

O BIEIT M 1/3 2T 60 M A2 %,
@ FDOJMNT 1/3 21T A —120 EHmAEE Z 5,
@ TIZ U3 E TR 60 EIHMEEZ D,
jﬂ_"ﬂli,
60 FF— —120 FE— 60

EEDY, BBEITmADOHENCREY £,

public void koch( PaintEventArgs e, int n, double length)
{ if(n <= 0) t_forward(e, length) ;
else
{ int nn=n-1; double len = length / 3;
koch(e, nn, len); t_turn(60); koch(e, nn, len); t_turn(-120);
koch(e, nn, len); t_turn(60);
koch(e, nn, len);
}
}
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(4)iIbHEnRir
v AR TIE, ES%2 1/31CL T, 60 EmXxA22E 2, 3 [EEIFY

FEEH L 21T CWE TR, THOOESOlER, [, LRSS
BRBEZDH A2 RKERGONET, & 21E, BLFD X 9 ICH#ELT
Hal, WREEZTHAELEL I, ok, MEOEEHN 0 EIZRoTw
HTEEMHERLTSIEZN,

1[EH 2 [ H 3 [EH 4 [0 H &5
A] & 0 88 & | —176 & 88 & 0 £
bR 0.28 0.28 0.28 0.7
W7 055 L4

F—AEESOMLEAE L, =R E R LT,

public double[,] element=new doublel[, ]
{{ 0.0, 0.28}, {88.0, 0.28}, {-176.0, 0.28}, {88.0, 0.70}};

public void frctl ( PaintEventArgs e, double length)
{int j;
if (length <=2.0) t_forward(e, length) ;

else { for(j =0; j < 4; j++)
{ t_turn(element[]j, 0]);frctl (e, lengthxelement[j, 11);}

J

| Xt
PLFOX SRR EFTOT, bR &I F T, g
RLGmEOL EBELZT, OrREEERLTAHADIOLEHEWVIS LI

Ec.VN
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B)VIIEVRE—DFXT VY RTYE

VI NVE AT —DX v Ay M, ZAROFIZ1IIIOE S 1/2
DEZMFENERIEL Z LI L > THELNET, b=y Sl s FE
B, B O 2 NEICESIRIC R £,

(b) = EYAF—D (b) IR v 7T LTHER LT
Xy 247w b n OERITIE VI VB AX—=DX XY AT v b

X 9-12 Yz /LVEUVAF—DOF vy A7y bOARR L H

W05 5 L4
T EESemO L, ayrthfREE LT, EITHNI, X
9-12b) IR LET,

public void =£# (PaintEventArgs e, double X, double Y, double L)
{ Pen pen = new Pen(Color.Black) ;

int IX1 = (int)X vint IX2 = (int) X + L );

int IX3 = (int) X+L/2);

int 1Y1 =300 - (int)Y;

int 1Y2 = 300 - (int) (Y - L * Math.Sin(60 * 3.1415926 / 180));

e. Graphics. DrawLine (pen, X1, 1Y1, X2, 1Y1);
e. Graphics. DrawLine (pen, [X1, 1Y1, X3, 1Y2);
e. Graphics. DrawLine (pen, X2, 1Y1, IX3, 1Y2);

public void sier ( PaintEventArgs e,
int n, double X, double Y, double L)
{

if(h ==0) return;
double H = L * Math. Sin(60 * 3.1415926 / 180) ;
=A% (e, X+L/4 Y+H/2 L/ 2,

sier(e, n-1, X Y . L/ 2;
sier(e, n-1, X+L /2, Y . L/ 2;
sier(e, n-1, X+L /4 Y+H /2 L/ 2;

}
public void sier ( PaintEventArgs e)

=#fz (e, 290.0, 10.0, -280.0);
sier(e, 6, 10.0, 10.0, 280.0);
J
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(6) R1ERA %R

B OAEIKERHIIL, £OXEEERT 5 KEEERE o,
K BEBICHEREZE VIES> T, L THONTEEICREF TSI LT,
xRN EAERTEET, bHEAAV LV E S AF—DF v A7y
N, ZOFETERBETEET,

2T, MoBlERLETOT, Y AE U AF—DF ¥y ATy
MZOWTIE, HEATF LU P LTATLEI N, i, 757
INHEOHEREFEEZZRT 2O EODOFETLL Y, ZIZTIE,
AN X5 A EHBECR 2 FAT L TH T,

[AEREHGR] (247 61]
o[ % ][ 08560 0041477 [0.070
y,| |-0.0205 0.8580]y,| |0.147

X, | [0.2440 -0.385] x, | [0.393
+

2 —
(@) y,| [0.1760 0.8224 |y, 0.102

‘) X |_[-0.144 039001 [ 0527
'y,| |0.1810 0.2590] vy, | |-0.014
(4)_x2___ 0. 0. [x . 0.486
y,| [0.3550 0.2160]y,| | 0.05

[ AR ]
(1)0.73, (2) 0.13, (3)0.13, (4)0.01

Ho0%45 5 L4
7 #—A,IZ buttonl ZEE L £,

[ENN4 % using]

using System.Drawing. Drawing2D;




mom @anplduxs 227

[7— 58

public double [,,] Fsysl=new doublel,, ]
{{{ 0.856, 0.0414}, {-0.0205, 0.858}},
{{ 0.244,-0.3850}, { 0.1760, 0.224}}
{{-0.144, 0.3900}, { 0.1810, 0.259}},
{{ 0.000, 0.0000}, { 0.3550, 0.216}}};
public double [,] Fsys2 = new double [, ]
{{0.07,0. 147}, {0.393,0.102}, {0.527,-0. 014}, {0. 486, 0.05}};
public bool[,] = new bool [1001, 1001];
public Matrix matrix = new Matrix();
private Image image;

[ iy L ]

public void E ()

{ Brush brush = new SolidBrush(Color.DarkGreen) ;
Graphics g = Graphics. FromImage (image) ;
g.Clear (Color.White) ;
for(int i = 0; i < 1000; i++)

for (int j = 0; j < 1000; j++)

! if(m=[i,jl) g FillRectangle(brush, i, (1000 - j), 1, 1);

protected override void OnPaint (PaintEventArgs e)

{ base.OnPaint(e);

e. Graphics. Transform = matrix;
} e. Graphics. DrawImage (image, 100, 100) ;

[Z#i~ b v 7 ZFRIE]

private void window(float X1, float Y1, float X2, float Y2, float R)

{ float W = ClientSize.Width ;
float H = ClientSize.Height;
float SX =W / (X2 - X1) ; float SY =H / (Y2 -Y1);
float MX = - SX * X1 ; float MY = - SY x Y1
matrix. Scale (SX, SY) ; matrix. Rotate (R)

matrix. Translate (MX, MY)
}

[#131E]

private void #JEA1t O
{ for(int i=0; i < 1001; i++)
for(int j =0; j < 1001; j++) mA[i, j] = false;
TN

private void Forml_Load (object sender, System. EventArgs e)
[ #0831 O ; window (0, 0, 1000, 1000, 0) ; }
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[ % Click L8]

private void buttonl Click (object sender, System.EventArgs e)

{
int 1D;double X1, YT1;
Random RD = new Random() ;

double X0 = 1.0; double YO = 1.0;
for(int i =0; i < 20000; i++)
{

double R = RD. NextDouble () ;
if (R<0.73) ID =0;
else if R<0.86) ID=1;
else if R<0.99) ID = 2;
else ID = 3;
X1 = Fsys1[ID,0,0] * X0 + Fsys1[ID, 0, 1
Y1 = Fsys1[ID, 1,0] % X0 + Fsys1[ID, 1,1
if(X1 <1.08 & Y1 < 1.0 && X1 >=0 &

A[(int) (X1 * 1000.0), (int) (Y1
X0 = X1; YO = Y1;

] + Fsys2[ID, 0];
] + Fsys2[ID, 171;
& Y1 >=0)
* 1000.0)] = true;

}
#E () ; this. Invalidate() ;

}
tBa RFERABREE A D Z EIRTEET, [ B%GR]
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