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this->Controls- Add(th\s spictureBoxl);

this->Name = L"Farml”;

this->Text = L"Form1™

(cliz:safe caat(Syslem :ComponentMode| : :I8uppartInitialize™ >(this->pictureBox1))->EndInit
this->Resumelayout (falsel;
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ﬁpragma endregion
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ﬁpragma endregion
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Graphics™ g = e->Graphics: 7
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double pi = Math::PI;
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True
False

False

for (double t=0; l<2*pl- t 4=
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private: System::Void pictureBoxl_Paint(System::0bject” sender,
System: :Windows: :Forms: :PaintEventArgs™ e) {
Graphics™ g = e->Graphics;
Pen” pen = gcnew Pen(Color::Blue);
double pi = Math::PI;
g->DrawEllipse(pen, 50, 50, 260, 260);
for (double t=0; t<2*pi; t += pi/80) {
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using namespace System::Windows::Forms;
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LB, BMBRIFTONIE, Formlh[TH A Y| DX T% 27 Y v L, Form ¥ PictureBox %
W72 K E XITBIEL, B Debug DEDFWEMAEOT A AV 27 ) v 035,

private: System::Void pictureBoxl_Paint(System::0bject” sender,

System: :Windows: :Forms: :PaintEventArgs™ e) {

Graphics™ g = e->Graphics;

Pen~ pen = gcnew Pen(Color::Blue);

double pi = Math::PI;

g->DrawEllipse(pen, 50, 50, 260, 260);

for (double t=0; t<2#*pi; t += pi/80) {

g->DrawLine(pen, (int)(180+130*cos(t)),
(int) (180-130*sin(t)),
(int) (180+130*cos (2xt)), (int) (180-130*sin(2%t)));

}

l¥. pictureBox1_Paint & WO HHIN 5345 & 51T, PictureBoxl 24 < & 12 Z DRI E
fignxd, ZoBEKO

Graphics™ g = e->Graphics;

. I 74y I ALK DT NS A g ZFEELTWET, PictureBox %> T, HEIHIZ
I 7RMELNEZIFZVWOTEHE IS LEY, BIEEZMS 2ODUXTY, KX 2HEids 77
ERi LD LZVWEEE, ROHlE TRV,

Pen” pen = gcnew Pen(Color::Blue);
E BEMC LTS R EERLTVE T, fid Blue, $HOKRITIE 1 EZ LIV TY,

Pen” pen = gcnew Pen(Color::Red, 2);

T, fld Red, ORI 272N TT, TNEEEEZMHS 72000 TY, 1 (Black,
Yellow, Green, White, ...) EFOKIZIFEZTH>TRI W,
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double pi = Math::PI;

X, EROZEH pi #HEE Math:PI L EHELTWE T, HAKIE Math:PI & THIEHEZ 5 &
12 VC++ THEL TN TWE T, Math:PI 2 WO EL DIRHEAZDT pi & W5 EHD
BRAEUEGML £ Uz,

g->DrawEllipse(pen, 50, 50, 260, 260);

l¥. g->DrawEllipse() AEMZHIT L VWIS @MATT, g FLTERELZT T 71y 7 A&Hi<
T2DIZTNA AT, MOPHEPHEMN 2 E 72\ e 2 g->kannsuu() & WO B THVWET,
g->DrawEllipse () DF[HDEHMID pen & ETHEK LRV TY, 5DHE. ik Blue, FROK
X1V THRERESET, RO 50, 50 IZHEFOE EMOREEE2ERLUTWET, XD 260
WHEEDREZIERLTWET, RO 260 XEROES 2ERLUTVWET, 2% b, 50, 50, 260, 260
T, 2 ERORERED (50, 50) T. WEAY 260, @S A 260 DEEEERLTVET,

g->DrawEllipse(pen, 50, 50, 260, 260);
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for (double t=0; t<2*pi; t += pi/80) {
g->DrawLine(pen, (int) (180+130*cos(t)),
(int) (180-130*sin(t)),
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}
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5 2%pi £T pi/80 TP LB ofinwTnEd,

for (double t=0; t<2*pi; t += pi/80) {
}

ik, for XT. 4 DDA HHPNTWT, £7 (double t=0; T, #IE : KLt %2 0 &
Ty bLTWET, TOHMEBEIICERZITEITINE T, IRIT t<2xpi; OIS TREANZFH
&, t<2%pi DE (true) THNIX, - OWHZETUE T, RIT t += pi/80) DL & EAT
LEd, T@EIXZOMWAITELBOHE Y h2dTomae2EEET, 505G t += pi/80 X t 1T
pi/80 ZMAZ L S5HRUTVWET, t +=pi/80 I& t =t + pi/80 LHEWVWTHRWVWTT, LT,
2FHED t<2#pi OHEEZFHOL 9, TNHE (true) THIX, -+ OWHEZFETLET, X
2t +=pi/80) DI N EEFTLET, ZNHLE (true) THNIX, -+ OFHEEGTLUET, i
DKL %Y, 2FHD t<2+pi DHEH S (false) THNIE for XDEFIFIKT TT,
Ais. for I

for (MIMIRGE; ZMFR; Bum) {

@HDUD
}
OWRT, £F. WWREEETL., KEAVETHNE, HAOBCEEFL, HLME L, £
BRDNECTHIE, GROWTEIATL, BUHE L, 2EHERDBITAEETHOELET, &
fERD [ HOHEARETHIIE, BAOWTIE—HbEGFSNEEA,
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g->DrawLine(pen, (int) (180+130*cos(t)), (int) (180-130*sin(t)),
(int) (180+130*cos(2*t)), (int) (180-130*sin(2*t)));

l¥. g->DrawLine () AR ZHi < 72O DMH T, 5IHD pen (FHREHI 72DV EIFELTWE
T, XD (int) (180+130*cos(t)), (int)(180-130*sin(t)), TR DEERE, XD (int)(180+130%cos(2*t)),
(int) (180-130*sin(2*t)) THMDEEMEZ R L TWE T, (int)(...) X (..) Z2EEUEIZHDTRL
WEWSHERTTY, 180+130*cos(t) (& double DEZHLD £ 3 A%, g->DrawLine() (21, 2%FH
u%@mﬁﬂhmémét@tﬂmﬁ%ﬂé%@ﬁ%D\Eo%iﬁbtm®ﬁﬁ#b&VtEnm
M5 DT, 180+130%cos(t) % int [ZZHL TAKL W& (int)(1804130*cos(t)) DN THERL
WEY, HETIVRINAMERRTYT, 2595007 EE->TTFI,

(int)(180+130*cos(t)), (int)(180-130*sin(t)) ® 180 IXFMHDHLLAY (180,180) 7245 T, 130 &
DAY 130 72225 T, (int)(180-130*sin(t)) D - & PictureBox1 D EEFER & 7 TH 4
o TWBEERN EFHEZNSZDEEEZT5720TY, ZI T, cos() & sin() &5 %%
HoTWBDT, cos() & sin() LWHBHEZME-TVWEZ &% VO++ IZH R 572812, Forml.h
DI,

#include <math.h>

CHHRALRBELRD D 7, BEREMS72OD10IE, i > TZTOBBEES T IIEHE L TEL L
BRH D 9D cos() & sin() 21\1\07”:%(%55@( ¥ mathh WS 77V TEHSINTWVWSED
T. include X T math.h ZIFAATWET, DD %

g->DrawLine(pen, (int) (180+130*Math::Cos(t)),
(int) (180-130*Math: :Sin(t)),
(int) (180+130*Math: :Cos (2*t)),
(int) (180-130*Math: :Sin(2*t)));

L THBITIX, %4, namespace ® Math TE#H L T\ 5133 T, VO++ 1& Math::PI % Math::Sin()
X Math:Cos() BPED LS RE DR > TWT, KHlLESVBELRL T,

#include <math.h>

D & 573 include XIZHEDH Y FH A,
o en2 - Microsoft Visual Studio Academic m
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[ %¢en2::Form1 ~| 4% pictureBox1_Paint(System::Object ~ sender, System::Wind - [§ pictureBox1_FPaint VCCodeFu ~
this—>ClientSize = oystem::Drawing::5ize (445, 418); £l = A 1]
this->Controls—>add (this—>pictureBoxi)s g =H o o
this=>Name = L7Formi”; ]
this->Text = L"Farm1”™ &
{oli:ieafe_cast<Bysten::ComeonentMode!::T8uspartInitialize™ > {this—>pictursox!}i->EndInit{ (Name) pictureBox1_Pa
this->Resumelavout (Falsel; Access private

1 CanOverride False
H#prazma endreg File d:¥jyugyou¥en2|

private: System tWoid pictureBoxl_Paint (System::Object”™ sender, System::Windows::Farms::PaintEventdt
Graph\cS g = E >Grap(h||:s -
Pei Col tBlu

e  en2:Formil::pig

= False
dnub\e FI\ = Malh P1

g->DrawE |l lipse(pen, EU 50, 260, 260); False

for (double t=05 t<Z+mi; t += pi/80) { e
e->Drauline(pen, (int](180+130ehaths:Cos (41}, (int)(180-130xMath:Sin{t)}, ey Feitse
i r\l)(lBEHISEI*Math 1Cos(2%t)), (int)(180-130%Math::Sin(2xt))); HiF IsSealed False
' : Isshared  False
b 1= IsTemplate False
' | Isvirtual  False
| MustImplen False
TypeString System::Void
C++
100% - < it ] , =N < v —iLity o2 ||

IntelliSense: 'C++/CLI TEATEFEA 89 17 787 60 3TF
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all Formil ¥

g->DrawLine(pen, (int) (180+130*Math::Cos(t)),
(int) (180-130#*Math: :Sin(t)),
(int) (180+130%*Math: :Cos(3*t)),
(int) (180-130*Math: :Sin(3%*t)));

oo en2 - Microsoft Visual Studio Academic

7 AILE) \EE) TR

FOTT O NP BILE(B) F/Iud(D) F—A(M) FT—S(A) WT) FTAKS) DrETMW) AILTH)
Alw -0 - L] b [Debug - | win32 ~| | (@ | solver AR m e

Forml.h* ~ FOITA » &2

N “isen2::Form1 -] ¥ pictureBox1_Paint(System::Object ~ sender, System::Wind - [§ pictureBox1_Paint VCCodeFu -
This->ClientSize = Syslem::Drawing::5]ze (443, 418); +

this->Control s—>4dd (this->pictureBoxi);
is->Name = L"Formi”;

Text = L"Farnl”; .

tisafe_cast<System::ComponentMode|::ISuppartInitialize™ >(this—>pictureBox1)I—>EndInit (] (Name) pictureBox1_Pa|

this->Resumelayout (falsel; Access private

CanOverride False
F dr¥jyugyou¥en?)

i}
| Heragma endregion
= erivate: System::¥oid pictureBoxl Paint (Systen::Object” sender, Swsten::Windows::Forns::PaintEventar S : =
Graphics™ g = e->Grashlcs; Eailiame ) fen2 Eormill:-pl
Pen™ pen = gcnew PeniColor::Blue); False
double pi = Malh::Plj
e->Dran || insaleen, 50, 50, 260, 260);

False
True

for (double t=0; t<Z%pi; t += pi/a0) {
1 g->Drauline(pen, (int)(180+130xhathz:Cos(t)), (int) (180-130xMath::Sin(t)), Ealse
. (int)(180+130#Math::Cos (3x1)), Cint) (180-130%Math::Sin(3kt))); - IsSealed  False
3 IsShared  False
) b = IsTemplate False

Isvirtual  False
Mustimplerr False
TypeString System
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g->DrawLine(pen, (int) (180+130*Math::Cos(2%*t)),
(int) (180-130*Math: :Sin(2%*t)),
(int) (180+130*Math: :Cos (5%t)),
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raphics” g = e->Graphics;
Fen™ pen = gcnew Pen(Color::Blue);
double pi = Math::PT;
e->DrasE|lipse (pen, 50, 50, 260, 2E0);

for f(double t=0; t<Z#pi; t += pi/E0) {
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import pygame
from math import *

pygame.init ()

black = (0,0,0)

white (255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

size = (700, 500)
screen = pygame.display.set_mode(size)

pi = atan(1.0)*4

done = False

clock = pygame.time.Clock()

t = pi

while done == False:
for event in pygame.event.get():

if event.type == pygame.QUIT:
done = True

screen.fill(white)

x =0
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while x <= 2%pi-2xt:
pygame.draw.line(screen, green, \
[200+100*cos(x), 200-100*sin(x)],\
[200+100*cos (2*x), 200-100*sin(2*x)], 1)
x += pi/40
t -= pi/40
pygame.display.flip()
if t < O:
t = pi
clock.tick(1)

pygame.quit ()

£3 pygame window — >

DR TIIREID D D £HAD S, Python O AFTEREIZ L £HA DY, BHIENHNIK,

http://www.youtube.com/playlistlist=PL1D91F4EGE7IET3E1?
ZHTFIW, Python OHEADEAR L@ T —r— R — LDIED /i youtube T 15 Rifl] <
SWTHHINTWET, HETTHA, ATz L TWnadnandldd T, £z,

http://ProgramArcadeGame . com
21 on-line DT FARDH D £F, 7 A Y HD Simpson College D Dr. Paul Vincent Craven
D FE#XTY, FIZ, Linux TOHDTI A, Pygame ¥ Python DFBHAY youtube (ZIR(Ld D
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this->Controls=>kdd (1]
this->Name = L"Forml”
this->Text = CFormi”
(cliz:safe_cast<Svstem::ComponentModel ::
this->ResumelLayout (false);

s=rpictureBoxl);

ISupportInitialize™ >(this->pictureBox!))->EndInit

H
Hnragma endregion
private: System:
}

bs

Woid buttonl _Glick(System::0Object”™ sender, System::Eventéres™ e) {

Cm =El=l-alETe
o =)
“§ exp::Form1 -| % butten1_Click{System::Object ~ sender, System::Eventarc ~fl putton1_Click VCCodeFunction -
=
% Formi sa 0=
this-. >AutnSca\ED\menslm’\s = System::Drawing::SizeF (B, 12); - el ||
this- >AutuSEa\eMnde = System Windows::Forms::AutoScaleMode: :Font 5 i
this->ClientSize = Swste raming::Size(B84, 412); (Name) hu.ttonl_Clll:I(
this->Controls->Add (lh\s >butlnn1 Vi Access private

False

CanOverride

d:¥jyugyou¥ex
exp::Formi::b
False

False =
True
False
IsSealed False
IsShared False
IsTemplate  False
IsVirtual False N ||
MustImplem: False

st

90 5l

private: System::Void buttonl_Click(System::0bject” sender,
System: :EventArgs™ e) {

b

private: System::Void buttonl_Click(System::0bject” sender,

e) {

pictureBox1->CreateGraphics();

System: :EventArgs”
g

Graphics™
Pen” pen = gcnew Pen(Color::Blue, 2);
g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);
x<=500; x += 50)

g->DrawLine(pen, x, 185, x, 215);

>

for (int x=0
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for

int
int

for

3
LIBIES %, EITT 5,

(int y=0; y<=400; y += 50)

g->DrawLine(pen, 235,
ox = (int) (250 + 50 *
oy = (int) (200 - 50 =*
(double x=-5; x<=5; x

y, 265, y);
-5);

Math: :Exp(-5));
+=0.1) {

g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x));

ox 250+50%x;

oy

200-50*Math: : Exp(x) ;

-

sl Formil

e

NeXt /—]_:ﬂ y%?mj—o

-

s Formil

S

JEREff & v = exp(x) DD

-5 <= x <= 5 DFFTERINTWVS,
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private: System::Void buttonl_Click(System::0bject” sender,
System: :EventArgs™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();
Pen” pen = gcnew Pen(Color::Blue, 2);
g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);
for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);
for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);
int ox = (int) (250 + 50 * -5);
int oy = (int) (200 - 50 * Math::Exp(-5));
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x));
ox = 250+50%x;
oy = 200-50*Math: :Exp(x);

3

¥ buttonl_Click DAHIN SN D & DT, Buttonl 237V v 7 I/ EIZETI N EE
‘ﬁj—o

Graphics™ g = pictureBoxl->CreateGraphics();

I%. PictureBox1 (Z#EDMiI} 5 & 512, PictureBoxl D77 74w 7 ATFNA A% giZty hLUT
WET, WOTHIDLESIZLET, BEEMS 720DHXTT,

Pen” pen = gcnew Pen(Color::Blue, 2);

I, RUBEZELTWVWET, fald Blue. OXKIIZ2Y 7L T,

g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);

&, g->DrawLine() #ffi- T, x il y#hzfiTWET,

for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);

for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);

l¥. g->DrawlLine() %o T, MEEHIOHKD % 50 Y27 2L L IZ5[WTWET,

for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);

for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);
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Tk, x k. x=0, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 D% HL b .

g->DrawLine(pen, x, 185, x, 215);

EEITLET,
int ox = (int) (250 + 50 * -5);
int oy = (int) (200 - 50 * Math::Exp(-5));

Tk, BHOFHSIEUDDEE ox & oy T2y PUTWVWET, RRDEERDFE A (250, 200)
T, FEEEIOHBKD 2 50 €272V T2 U720 T, 50 f5LTWET, HIZ, BEAOE O R
REDHDOEBDIT ox 1F 250 + 50 *-5 & + ULTWETH, oy 1200 - 50 * Math:Exp(-5)
- mHWET, + 728 ERAIZARD £9, Math:Exp() (3855 Td, fREBI%IE double
exp(double x) 2> THRWTTH, ZOROEHHEBEMES ZH1Tld, LOTBI T LATPS
7= & 512 Form1.h DJEHEIZ

#include <math.h>
PRETT,

for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x)) ;
ox = 250+50%*x;
oy = 200-50*Math: :Exp(x) ;
¥

T. y=exp(x) DR ZHNTWE T, MIDIHRE (ox, 0y) ELTWET, ZD7D,

g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x));

T, RO ZEHNT21E.

250+50*x;
200-50*Math: :Exp(x) ;

oX
oy
T. RO DI (ox, oy) ZHEFHLTVET, Zhnonh il ik,

(int) (250 + 50 * -5);
int oy = (int) (200 - 50 * Math::Exp(-5));
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x));
ox = 250+50%*x;
oy = 200-50*Math: :Exp(x);

int ox
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for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, (int) (250+50%*x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50*(x+0.1)),
(int) (200-50*%Math: :Exp (x+0.1)));
}

ELUTHRWVWTY, (int)(...) PBEITRo72DIE, 2T UXTFIEDY int »° float PHIETERL 4o
=6 TY, HOBDIE, ox & oy A int ELHESINTWVWAZDT, (int)(...) P72 TH VC++
NELLPHWTEZDOTT, LhErL, ZHEIY v I F U N— 01 R=HctHTL 20T,

double dx = 0.1;
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50* (x+dx) ),
(int) (200-50%Math: : Exp (x+dx)));

}
ETEDOMNEBNWTT, ZOXSICTE2L75 72 KR EEZW\WE I

double dx = 0.1;

D01 7FFEZEIZNIEVNLSTT, KVRWITOZ I LA%2ELZDIREHEREZENE T,
ZO7ar I L% EVEZT, Next DRX V2T, exp(x) DIFEVEF DA
a2 s " n_ gl

e 14+ a2+
2! 3! ! i—p '

ZNHREZRT B L5129 5,
9. BFEEZEIHET 592 double fact(double n) & &M D n+1 HE TOM %G T 2 B

double expN(int n, double x) Z{E5,

double fact(double n) {
double r = 1;
for (int i=1; i<= n; i++)
r *= i;
return r;

}
double expN(int n, double x) {

double s = 0;
for (int i=0; i<=n; i++)
s += Math::Pow(x, i)/fact(i);

return s;
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private: System::Void buttonl_Click(System::0Object” sender,
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Pen”™ pen = gcnew Pen{Color::Blue, 2); e
g->Drawline(pen, 0, 200, 500, 200); islempiate: [haise
&->Drauline(pen, 250,0, 250, 400); Isvirual  False B

for (int x=0; %<=500; x

+= 50
g->DramLine(pen, =, 185, x,. 215); MustImpleme False

for (int »=0; w»<=400; ¥ += EEsyaatizioa. Suctom:Moid
g->Drawline(pen, 235, ¥, 265, ¥); Ei
i int ox = (int)(250 + 50 % -5);
int oy = (int)(200 - 50 % Math::Exp(-5)); i
00% - 4 m »

Next DARX VY ZHTZTIT n %2 0 DSIEIC 1, 2, 3, 4, L LD 5 double expN(int n
double x) D77 7 #FRKRT IR,

private: System::Void buttonl_Click(System::0bject™ sender,
System: :EventArgs™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();
Pen” pen = gcnew Pen(Color::Blue, 2);
g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);
for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);
for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);
(int) (250 + 50 * -5);
int oy = (int) (200 - 50 * Math::Exp(-5));
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x)) ;
250+50%x;
200-50*Math: :Exp (x) ;

int ox

oX

oy
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static int N = 0;

Pen” pen2 = gcnew Pen(Color::Red, 2);

ox 250 + 50 * -5;

oy = 200 - 50 * expN(N,-5);

for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen2, ox, oy, 250+50*x, 200-50%expN(N, x));
ox = 2b0+50%*x;
oy = 200-50%expN(N, x);

}

N++;

>

ZBEMT 5,

private: System::Void buttonl_Click(System::0bject” sender,
System: :EventArgs”™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();
Pen” pen = gcnew Pen(Color::Blue, 2);
g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);
for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);
for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);
int ox = (int) (250 + 50 * -5);
int oy = (int) (200 - 50 * Math::Exp(-5));
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen, ox, oy, 250+50%x,
200-50*Math: :Exp(x)) ;
250+50%x;
200-50*Math: :Exp(x) ;

OoX

oy

}
static int N = 0;
Pen” pen2 = gcnew Pen(Color::Red, 2);
ox 250 + 50 * -5;
oy = 200 - 50 * expN(N,-5);
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen2, ox, oy, 250+50%*x,
200-50*expN(N, x));
250+50%*x;
200-50*expN(N, x);

oxX

oy

N++;

bR AN
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e exp - Microsoft Visual Studic Academic

T

T W T

Mg

DFIAE) WE(E) TR(V)
rulr Sl A @R - - S
=, b, An -

D"DJIG!‘L) t»hu FwID) FaM) F-H@) ¥
4 | b [Debug

7)&[1) FARNS) TrROwW) ~LT(H)

|| @ |loseing

-| [ win3z2

-G =6 s

exp VCCodeNamespace -

(Name)
File
FullName
IsInjected

=

exp
d:¥jyugyou¥exp?
exp

False

oo B
=
= private: System::Void buttoni _Glick(8ystem::Objecl” sender, System:iEventires™ e { =
Graphics™ 2 = piclureBox]->GreateGrashics();
Per” pen = ecnew Pen(Color::Blue, 2);
20D rul ne (pens 04 200, 500, 200);
e->DrawLine (pen, 250,0, 250, 400);
for (int u=0; x<=500} % += 50)
2->DranLine (pen, x. 185, x, 21505
For (int y=0; »<=400; y +=
e->Drawlinelpen, 235, y. 265, v);
int ox = (int) (250 + 50 x -5);
int oy = (int)(200 - 50 * Math::Exp(-5));
for (double x=-5; x<=6; x +=
2= >DrawL\n9(pgn, 0%, 0¥, Z50+50%x, 200-50tHath: Expixd);
o 250+50%
. 2 200-B0rMAth: Exe G0
static int N = 03
Pen” pend = gcnew Pen(Color::Red, 2); =l
ox = 250 + 50 % -5;
= 500 - 50 % exeN(N,-5); =
For (double x=-3; <e8) x 4= 0.1) {
£->DrawLine(penZ, ox, oy, 250+50%x, 200-50xexpN(N, x)); L4
ox = 250+50%x;
oy = 200-50xexpliN, x);
Ne+s
}
i =
W00 % - 4 m

FITLTHD,

Mesxt

Next R"&X v Z2#3,
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Next "X v Z2#3,

& ~
sl Formi

[

Next /—]_:ﬂ v %Wj—o
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sl Formi1l

AN
i

Next A& > 2 H#id,

-
as! Formi

N
v

WEAFLWT S THEIMEINT WS,

static int N = O;

Pen”~ pen2 = gcnew Pen(Color
250 + 50 * -5;

oy = 200 - 50 * expN(N,-5);

for (double x=-5; x<=5; x +=

OoX

g->DrawLine(pen2, ox, oy, 250+50%*x,

200-50*expN(N, x));
ox = 2b0+50%x;
200-50*expN(N, x);

(o)
(o]

<

I

N++;

::Red, 2);

0.1) {
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static int N = 0;

d, BEHAMNZESL, ZOMEZ 0 L LARIVE VWS ERTTA, static &\ D ERFZEA DWW
TWBDI, ZOBEBNETINES N ZHEINTWT, ZOBEKROEEIC

N++;

’

WS NZ1IDOHEIMLAIWEWIMENRDEDT, RIZZOBEBDIETEINL L EIZ, N=0
CREHLUT, B2 ESTTLZOTIERL, HIREIOBEEOIFUH L OO N OfizffnEd v
FERIZED £, /o T, BEDIEENE T LIZ N OfEIXIN=0,1,2,3,4,5, ... 2720 FX7F,

Pen” pen2 = gcnew Pen(Color::Red, 2);

T, MDY pen2 ZEHELTWET, expN() 1 pen2 2o THIZ £,

ox 250 + 50 * -5;
oy = 200 - 50 * expN(N,-5);
for (double x=-5; x<=5; x += 0.1) {
g->DrawLine(pen2, ox, oy, 250+50%*x,
200-50%expN (N, x));
ox 250+50%x ;

oy = 200-50*expN(N, x);

}
DT, BE expN(N, x) ZHiWTWE T, ZOHSE L THRAZEE

double dx = 0.1;
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%*x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50%* (x+dx) ),
(int) (200-50*Math: :Exp (x+dx))) ;
¥

ZLTwhiE

for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%*x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50* (x+dx) ),
(int) (200-50*Math: : Exp (x+dx))) ;
}

LY,

double dx = 0.1;
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double dx = 0.1;
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%*x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50%* (x+dx)),
(int) (200-50%Math: : Exp (x+dx)));
}

TEHLTWVWEDT, TNEHPEHZLTIRWIERTA, T7—I1220 £,

N++;

>

X, REIDOZ OBEBDOIFCH LD, N 2 —=D2HPLTWET,
726, g->DrawLine() DF X HBKUTA L RIFHIK

private: System::Void buttonl_Click(System::0bject” sender,
System: :EventArgs”™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();
Pen” pen = gcnew Pen(Color::Blue, 2);
g->DrawLine(pen, 0, 200, 500, 200);
g->DrawLine(pen, 250,0, 250, 400);
for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);
for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);
double dx = 0.1;
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%x),
(int) (200-50*Math: :Exp(x)),
(int) (250+50* (x+dx) ),
(int) (200-50%Math: : Exp (x+dx)));
}
static int N = O;
Pen” pen2 = gcnew Pen(Color::Red, 2);
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen2, (int) (250+50%*x),
(int) (200-50*expN(N, x)),
(int) (250+50%* (x+dx)) ,
(int) (200-50*expN (N, x+dx)));

N++;

}

&7 TI IV TINENNTY,
i - B3R Z 9 5 B double fact(double n)
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double fact(double n) {
double r = 1;
for (int i=1; i<= n; i++)
r *= i;
return r;

}
42D oI TnwET, BT,

ROMEOR B4 GIEOWUT) {
B D A

DRI >TWET, 505, RYMEDRIL double . T2bbEHUELZEKTHEERTH 2
CHELTWET, BHKIT fact TT, SIEOUNIZSDGE. 518UIE—{# T, double n & FEH
EEED58 n 2Hd 2 RLTVWET, BBOKKIT & THENLIBS T, 50546,

double r = 1;
for (int i=1; i<= n; i++)
r *= i;

return r;

DEBOARART, EHEEZNDZH r DEE (r FEBELRTHLLVWIESLZOEE 1 2T
5 WS AR ENRFRRIZITONTVWET) 2B > T, KD for X T, BEMHEOZEL 1 2 0 15
(int i=0 THIHAZE) n £T (i<=n AL OO0 (G&fER)). 122928 L (i++ 131 %21
DPFLVWIHBT, i+=1Xi=i+1DEWETT) PS5 IE, (RS>, ¥
BUEZE i 2 125 n £ETLOO028PULEDS,) r IWERETTWET, ZORE, for XD
BTLZEE, rldn OBEOEIZAR>TWET, REIIZ, r DEZFEHOMEE UT return X T
BELTWET,
T, BROTHRESNES

n! =1x%x2 %3 % .., xn

 C++ TRELEZZEIZRDET,
Z % Prolog ¥ Scheme T® -7z & 52, FHIRMIZ

double fact(double n) {
if (n == 0)
return 1;
else

return n * fact(n-1);

}

CEBTAHILHHEKET,
if X%, Scheme DIFELELD, 2O0DFEALHH £,

if (G {
i ADORIAON
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DT, FOAEXDE (true) DIE, @mADWMNEFETT 50

if G {
4 O O
} else {
4 DA O
}

DT, SAERDE (true) DI, LORSDLVEEITL, Z5THRVE E FORLDILVEE
FLET.

if (G {

ORI AN
)@)
if (D {

A DRIA0N
} else {

[ AORI A0
}

T, @ROUWODV—HDMmEDLAEIR,

return 1;
else

return n * fact(n-1);
DEHiz, mEOWPEHE { & FIIERTEET,

if (n == 0)
return 1;
else

return n * fact(n-1);

D n==01Fn» 0 DRITE (true). %5 THRITNIXM (false) 252 554X T,
I D EAID n+1 HE TOFZEIRE T 5 B double expN(int n, double x)

double expN(int n, double x) {
double s = 0;
for (int i=0; i<=n; i++)
s += Math::Pow(x, i)/fact(i);
return s;

}

5. R OEDORD double T, BIEA D expN T, 5IE DA TA int n, double x & 2 DDFIHA
HEINTWET, 5056, BEMEEZIA5[8 n LEHEZ L 558 x »Y ) TRY LN TIAHA
TWET, BBOAKIL
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double s = 0;
for (int i=0; i<=n; i++)
s += Math::Pow(x, i)/fact(i);

return s;

T, EEMEZH s ODES (s FERELBTHLEVWIEELFOME 0 £ T5 205 FIHIEE)
NETHRIN, @kﬁnﬁf BEEDOZE 1 2 025 (int i=0 TPHZEE) n £T (i<=n
B DOM (ER)). 120208 L ((++ 312 1 2BPEFLVWISHET, i+=1%i=1

+ 1 DEBETT) ARSI, sIZxDiFEr i OBETEH>AHEZIMATVWET,

2. s DIEZBBOME L LT return XTERLUTWE T,
Z#d Prolog *® Scheme T® -7z & 512, FHlRIZ

double expN(int n, double x) {
if (n == 0)
return O;
else
return Math::Pow(x, n)/fact(n) + expN(n-1, x);
}

CEBRTHILHHRE T,
INEHFLWT I T7EIVPFRRIND LS ITBIET 51T1E, Next F& V2720
ZASEBDOIFIR LV, TDDITIF2/7HIC

Brush”™ brush = gcnew SolidBrush(Color::White);
g->FillRectangle(brush, 0, 0, 500, 400);

SIE) [T

etk

ESE R

oo exp - Microsoft Visual Studio Academic | kit - T " B e i

IrIWE) REE) TRN) FOZLNE) t:»hu F/WwHD) FoAM) FTFA) YD FANS) TZETM) AILTH)
j'J R AR

2O 3 3 &8 5|

O Form1.h* x m]

|9 - - &-5| b [Debug -| win32 ~| | (2 [loseing == re B

l “§ exp::Forml v! ¥ buttenl_Click(System::Object ~ sender, System::EventArc -l button1_Click VCCodeFunction -~

=
B private: System::Void buttonl Click(System::Object” sender, System::EventArzs™ e) { =gzl =l
Gravhics® g = mclur’aﬁmﬂ —>CreateGraphics();

Brush brueh = scnon Sol iabrush (Color s )Whlle)

g->Fil|Rectanglelbrush, 0, (Name) button1_Click

Fan bon o gonen Fonltalor:iBlues 205 :
e->Drawline(pen, 0, 200, 500, 2003 i (]
g->DrauwLine (pen, 250,0, 25!] AEIIJ) CanOverride False

For (int x=0; x<=5600; x =

a->Drawlinepen, 235, v, 265, ¥); e
int ox = Cint)(250 + 50 -5 Isconstant, [False
int oy = (int](200 - 50 # Math tExp(-5)); IsInjected False
for (double x2-83 x<=B3 x +2 0.1)

>DrapLine (oen, ok, oy, Z50iS0%<, 200-S0atn: :Exe ()3 B i
ox = 250+50% IsOverloaded False
, v 2 200-B0xMAth: Exe G0 L e T
static int N = 03 ‘ IsShared False

Pen pen2 = gcnew Pen(CD\Ur tRed, 2); r IsTemplate False

ox = 250 + 50

oy _(QDD =80 x expN(N -5); )y L] Isvirtual False
for (double x=-5; x<=5i x += 0.1
£->DranLine(pen?, ox, oy, 250+50%x, 200-50+expH(N, x)); Mustimpleny False
ox = 250+50%x; TyneString__ Svstem::Void
oy = 200-50+exeN (N, x); G
W L
100 % - " ] *
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a->DranLine(pen, # 185 x 215); File d:¥jyugyou¥ex
for (int y=0; y<=A00; y += 500 FullNam exp::Form1::b)




ac! Forml ; - = | B | S|

|

Emms w

DEIBRTITIVEBLNE LIRS,

Brush”™ brush = gcnew SolidBrush(Color::White);
g->FillRectangle(brush, 0, 0, 500, 400);

Brush™ brush = gcnew SolidBrush(Color::White);
T, HREBDDITLDDOT IV E2EHLTVET, White DT TV T,
g->FillRectangle(brush, 0, 0, 500, 400);

T. g->FillRectangle() T. MR OMHEKEZERINSEZT I THEIDRLET, 0,0, 500, 400
1372 BB FEEEAY (0, 0) T, & 500, & 400 DR EZHERLTVWET,
7T T LR X, EThRRZE 51T, 2%

private: System::Void buttonl_Click(System::0bject” sender,

System: :EventArgs™ e) {

Graphics™ g = pictureBoxl->CreateGraphics();

Brush™ brush = gcnew SolidBrush(Color::White);

g->FillRectangle(brush, 0, 0, 500, 400);

Pen” pen = gcnew Pen(Color::Blue, 2);

g->DrawLine(pen, 0, 200, 500, 200);

g->DrawLine(pen, 250,0, 250, 400);

for (int x=0; x<=500; x += 50)
g->DrawLine(pen, x, 185, x, 215);

for (int y=0; y<=400; y += 50)
g->DrawLine(pen, 235, y, 265, y);

double dx = 0.1;

for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen, (int) (250+50%x),
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(int) (200-50*Math: :Exp(x)),
(int) (250+50%* (x+dx)) ,
(int) (200-50*Math: : Exp (x+dx)));
}
static int N = 0;
Pen” pen2 = gcnew Pen(Color::Red, 2);
for (double x=-5; x<=5; x += dx) {
g->DrawLine(pen2, (int) (250+50%*x),
(int) (200-50*expN(N, x)),
(int) (250+50%* (x+dx)),
(int) (200-50*expN(N, x+dx)));

N++;

}

A= B ANV A i g1 ALY O N
HEME : sin(x) ¥ cos(x) TRILHFEEZTH70T T LAZERLRI W,
AN T =3sin(30) OFI 7% NTAHLD,
Microsoft Visual Studio 2010 %5 EiF %7,
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! fEEoRIE | AP REUV—R | BFTI1—R AR
1) Team Foundation Server ~msEE ~|

51 sLuToszs.. fi;% Windows Web S F Office SharePoint BT TS —EEDEE)
=

1 7ODzo rERL.. wEAT==(0)

] , > e = ..o Visual Studio 2010 (DFFEREE SEm T IR ey —

>0z o - e =7 CoOUU-ROFREEZEIEE.
; Visual Studic 2010 DEFE g TH

[ draw_func

[ NET Framework 4 (FFHEEE

en Visual G+ + DR

func Visual Studio Z&— b R—TDHAST

1§ widget “+Z

shape
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oo sanyousen - Microsoft Visual Studio Academic .
SrOUF) BE(E) FA) JOSIORP) BLEE) F/wdD) FAM) F5(A) BR0) YT FANS) T2 ESW) ~LFH)
Pl @ 4 a9 - - -5 b [Debug -| [winz2 ~| | # [Ioseing

Flie & 3| o | ] |ooe 20 W2 | 2 57 8¢ ot

v

Formil.h [FH1>] x

Form1 System.Windows.Forms.F -
a5 Form1 = | i

Padding 0,0,0,0
Size 300, 300
StartPosition WindowsDefaull
WindowState Normal

BackColor  [_] Centrol
BackgroundIr[ | (72Ls)
BackgroundIr Tile
Cursor Default
Font MS UI Gothic, §
ForeColor [l ControiTexi
FormBorderS Sizable
RightToLeft No |
RightToLeftL: False |
Text Form1
LiseWaitCurse False

Text

3> FO—JLICEEEfHF SR TF-.

TTIRT 4 T Size % 600,450 IZEFH L, V—ILRy 7 A% FKR U, PictureBox % il 0 17,
OXT 1 KR LU, PictureBox @ size % 350,350 &9 5,

@0 sanyousen - Microsoft Visual Studio Aca:
TrFAIF) ®WEE) F|R(V) FOTIHZHP) EILEB) FTiwHD) F—AM) F—&A) SF(0) Y—IUT) FTARS) Zr>FE2(W) ~LT(H)

Cal- il S | K Galn] 9 - - | b [Debw ] winaz | [loseng | = g e
: [ooo s %2 | & 20 8% &t

e —

o
=]

350, 350 -

Errorimage [*] System.Dr:
ImageLocatic

Initialimage [Bs] System.Dr
WaitOnLoad False

e

BackColor [ Control
BackgroundIr[ | (%2L)

il

Backgroundr Tile |
BorderStyle None

curser Default |
Image [ @=L L
UseWaitCursc False -

Size
3 bO—LDBT X (ESEILE...

F D> R B B

TaNTF 4 DARY NT paint ZX TNV Y 7T 5,
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@0 sanyousen - Microsoft Visual Studio Academic s T

774’»@) L)) TRV} Oz HE) tthL) FilwH(D) F—h(M) 7—79@) W—IAT) FTAKS) 'j{/l"jw) NLjL)

EEn R SR R A A= - NEVARECT T B S = B ,,,|>|Debug -| | winz2 ~| | % [loseing

—J'“} %A) =

E(Z 2D E s al Bl

O Forml.h* x

N “ssanyousen:iForm1

~[ 4% pictureBox1_paint(System::Object ~ sender, System::Wini -

TTTS= P CTUTEOOA T=7FETIT F= ZCTTE TEr TS = FOT S - = PET I E Ve CIEN O BT TOITS s & O =

/4 Forml

this- >AutnSca\ED\men5|Dns = Bystem::Drawing::BizeF (B, 12);

this- )AutnSca\EMDde = SystEm Mindows::Farms:zAutaScaleMode: iFont ;
this->ClientSize = System::Drawing::Size(584, 412};
this-»>Controls— >Add(lh\5 pictureBoxl);

this->Name = L"Form!” H

this->Text = L"Form!™

(cli::safe caal(Sylem :ComponentModel ::1SuppartInitialize™ >(this->pictureBox1))->EndInit
IH

this->Resumelayout (false

i
Nnragma endregion

H

private: ?yslem Woid pictureBoxl _Paint (System::Object”™ sender, System::Windows::Forms::PaintEvent

I

100% - ¢ in

MAFEA r = 3sin(3 0) %0 ZHEAEEL LT, x(

ERINDN S,

private:

System: :Void pictureBoxl_Paint(System::0bject”

System: :Windows: :Forms: :PaintEventArgs™ e) {

}

D{ & YIDORIZIRODE ST I LAEITHEAD,

double X(double t) {
return 3*Math::Sin(3%t)*Math: :Cos(t);

3

double Y(double t) {
return 3*Math::Sin(3*t)*Math::Sin(t);

}
BHIZ,

private:

System: :Void pictureBoxl_Paint(System::0bject”

System: :Windows: :Forms: :PaintEventArgs™ e) {

}

D{ & }ORIZIRO L5270 s 5 L 2B,

Graphics™ g = e->Graphics;

Pen” pen = gcnew Pen(Color::Black, 1);

g->DrawLine(pen, 0, 175, 350, 175);

g->DrawLine(pen, 175,0, 175, 350);

for (int x=25; x<=350; x += 50)
g->DrawLine(pen, x, 170, x, 180);

for (int y=25; y<=350; y += 50)
g->DrawLine(pen, 170, y, 180, y);
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sender,

sender,
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double dt Math::PI/80;

Pen” pen2 = gcnew Pen(Color::Red, 2);

for (double t=0; t<2*Math::PI; t += dt) {

g->DrawLine(pen2, (int) (175+50%X(t)),

(int) (175-50%Y(t)),
(int) (175+50*%X (t+dt)),
(int) (175-50*Y (t+dt))) ;

}

@0 sanyousen - Microsoft Visual Studio Academic e
'

TFAI{E) I|/EE) FTN) FOSzLHE) EAEEB) F/vd(D) *;IAM)

T—2la) YD) TANE) Do Eow) ~TE)

=R

Pl il S o [ G| - - L 05| b [Debug B [l oseing e e
P s b ar I 3 el 3 G
m Formi.h x O
“§ sanyousen: :Form1 ~| 4% pictureBox1_Paint(System::Object -~ sender, System::Wini ~ =
g [Horagna andregion +
=] double X(double t} £

{
return JxMath::Sin(3xt)+Math::Cos(t);

B double ¥ (double t) {
g return JMath::Sin(3*xt)sMath::8in(t);

5 private: System::Void pictureBox| _Paint (System::Object™ sender, System::Windows::Forms::PaintEvent
: Graphics® g = e->Graphics;
Pen” pen = zcnew Pen(Color::Black, 1);
g->Drawline(pen, 0, 175, 350, 175);
e->DrawLinelpen, 175,0, 175, 35005
for (int x=35; x<=350; x += 5
g->DrawLine(pen, x, 170, x, 180);
for (int »=35; y<=860; v += 50
2->DramLinelpen, 170, ¥, 180, ¥);
double dt = Math::PI/80;
Pen” pen? = gecnew Pen(Color::Red
for (double t=0; t<ZtMath::PI; t += dt]
e->Dramlinepen?, (int) (175+50%30t)), (int)(175-50%Y (L)),
" Cint ) (175+50% (b+dt)), Cint) (175-507 (L+dt)));

F ]

double X(double t) {

return 3*Math::Sin(3x*t)*Math: :Cos(t);
}
double Y(double t) {

return 3*Math::Sin(3*t)*Math::Sin(t);
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}
private: System::Void pictureBoxl_Paint(System::0bject” sender,
System: :Windows: :Forms: :PaintEventArgs™ e) {
Graphics™ g = e->Graphics;
Pen” pen = gcnew Pen(Color::Black, 1);
g->DrawLine(pen, 0, 175, 350, 175);
g->DrawLine(pen, 175,0, 175, 350);
for (int x=25; x<=350; x += 50)
g->DrawLine(pen, x, 170, x, 180);
for (int y=25; y<=350; y += 50)
g->DrawLine(pen, 170, y, 180, y);
double dt Math::PI/80;
Pen” pen2 = gcnew Pen(Color::Red, 2);
for (double t=0; t<2#Math::PI; t += dt) {
g->DrawLine(pen2, (int) (175+50%X(t)),
(int) (175-50%Y(t)),
(int) (175+50%X (t+dt)),
(int) (175-50%Y (t+dt)));

}
D

double X(double t) {

return 3*Math::Sin(3x*t)*Math: :Cos(t);
}
double Y(double t) {

return 3*Math::Sin(3*t)*Math::Sin(t);
}

1. x(60)=3sin(3 0 )cos(0), y(0)=3sin(3 0 )sin(0) 515 % t &L L THME LTEHLTWS,

Graphics™ g = e->Graphics;

Pen” pen = gcnew Pen(Color::Black, 1);

g->DrawLine(pen, 0, 175, 350, 175);

g->DrawLine(pen, 175,0, 175, 350);

for (int x=25; x<=350; x += 50)
g->DrawLine(pen, x, 170, x, 180);

for (int y=25; y<=350; y += 50)
g->DrawLine(pen, 170, y, 180, y);

T, FEARE 2 E

double dt Math::PI/80;
Pen” pen2 = gcnew Pen(Color::Red, 2);
for (double t=0; t<2*Math::PI; t += dt) {
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g->DrawLine(pen2, (int) (175+50*X(t)),
(int) (175-50%Y(t)),
(int) (175+50%X (t+dt)),
(int) (175-50%Y (t+dt))) ;
}

T. (175, 175) ZJF & U, #EKHREE 50 & LT, x(t)=3sin(3t)cos(t), y(t)=3sin(3t)sin(t) %
t=0 75 21 £T 7 /80 DOWERLIRNS, MO THATHEH TV S,
MDOTa TS5 hEEosTAHET,
Microsoft Visual Studio 2010 #1375 B, EEXRU &S IC@YRA4RITCTRd 7 bEED,
Form |Z PictureBox & Button 2 {#ZilET 5,

T ARRS e B 0T

-5 b Debue - Wira2
L =R

Formin Form1h 9431 Rs—F =3

R s o o )

oz )

HIOFTS: ==Y =

Pirture R CRTANEA A- ST,

T FEm oo OB, o7 | ) [ e 1| g I iR g T8
B

buttonl 22X 7NV w7 L,

private: System::Void buttonl_Click(System::0bject” sender,
System: :EventArgs™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();
Brush”™ brush = gcnew SolidBrush(Color::White);
g->FillRectangle(brush, 0, 0, 360, 360);
Pen” pen = gcnew Pen(Color::Blue, 1);
g->DrawEllipse(pen, 50, 50, 260, 260);
double pi = Math::PI;
for (double t=0; t<2*pi; t += pi/80) {
g->DrawLine(pen, (int) (180+130*cos(t)),
(int) (180-130*sin(t)),
(int) (180+130*cos (2xt)),
(int) (180-130*sin(2%t)));

EHBIAL, 51T, button2 X TNV I L,

private: System::Void button2_Click(System::0bject™ sender,
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System: :EventArgs™ e) {
Graphics™ g = pictureBoxl->CreateGraphicsQ);
Brush” brush = gcnew SolidBrush(Color::Yellow);
g->FillRectangle(brush, 0, 0, 360, 360);
Pen” pen = gcnew Pen(Color::Red, 1);
g->DrawEllipse(pen, 50, 50, 260, 260);
double pi = Math::PI;
for (double t=0; t<2*pi; t += pi/80) {
g->DrawLine(pen, (int) (180+130*cos(t)),
(int) (180-130*sin(t)),
(int) (180+130*cos(3*t)),
(int) (180-130*sin(3*t)));

EHBIAD,
Forml.h 7 7 -1 )L DJEEAEIZ

#include <math.h>

LT 5,
KT B ¢

T =)

[ buttorl |

buttonz

LD 9, buttonl 27 Vv I35 L
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& Formlh
G Form1 resX
5] resourcen
1] stdafxh
Y
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B Contral
Backeroundima ] ¢aL)
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ForsGolor ContralText

T B X FormBorderStyl Sizable
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private: System::Void pictureBoxl_Paint(System::0bject” sender,

System: :Windows: :Forms: :PaintEventArgs™ e) {
Graphics”™ g = e->Graphics;

Pen” pen = gcnew Pen(Color::Blue);

double pi = Math::PI;

g->DrawLine(pen, 0, 180, 360, 180);
g->DrawLine(pen, 180, 0, 180, 360);

(int) (180-180.0*5%pi/15.7079) ;

int oy = (int) (180-10%(-5*pi)*sin(-5*pi));
for (double t=-5%pi; t<=5*pi; t += pi/80) {

int ox

g->DrawLine(pen, ox, oy,

(int) (180+180.0%t/15.7079) ,
(int) (180-10*t*sin(t)));
(int) (180+180.0%t/15.7079) ;
(int) (180-10*t*sin(t));

OoX

oy

Forml.h 7 7 A JVDJEEHIZ
#include <math.h>

ZEMNT 5,
avRANVL, EfFT b e

AN

A\

kb,

Bl : (1/2,0) 2§ 51EE 1 DM EORZERE LT,
H—=IF A RDBFLOEDS,

Form D #9212 PictureBox ZEl &3 5,
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pictureboxl M- Xk paint ZIXD & D IZEHKT 5,

private: System::Void pictureBoxl_Paint(System::0bject” sender,

System: :Windows: :Forms: :PaintEventArgs™ e) {

Graphics™ g = e->Graphics;

Pen” penl = gcnew Pen(Color: :Black) ;

g->DrawLine(penl, O, 180, 360, 180);

g->DrawLine(penl, 180, 0, 180, 360);

double pi = Math::PI;

int K = 150;

for (double t = 0; t<=2*pi; t += pi/20) {
double x = 0.25+cos(t)/4.0;

sin(t)/4.0;

double y

int x1 = (int) (Kx(x-sqrt(0.5+cos(t)/2.0)/2.0)+180);

int yi1
int x2 = (int) (K*xsqrt(0.5+cos(t)/2.0));
int y2 = (int) (K*sqrt(0.5+cos(t)/2.0));
g—>DrawEllipse(penl, x1, y1, x2, y2);

Forml.h 7 7 -1 )LD JEEAEIZ
#include <math.h>

ZBMNY 5,
avRA VL, EfTFT5E
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L5,
ZDOXERK 7 =A— a3 »® Python and Pygame @ 7’02 LIIIRD L 51270 £7,

import pygame

from math import *
pygame.init ()

black (0,0,0)

white = (255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

.141592653
(700, 500)

w

pi =

size

screen = pygame.display.set_mode(size)

pi = atan(1.0)*4

done = False

clock = pygame.time.Clock()
theta = pi

K = 200

while done == False:
for event in pygame.event.get():
if event.type == pygame.QUIT:

done = True

screen.fill (white)

t =0
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while t <= 2%pi - 2*theta:
x = 0.256 + cos(t)/4.0
y = sin(t)/4.0
x1 = (int) (K * ( x - sqrt(0.5+cos(t)/2.0)/2.0) + 350)

yl1 = (int) (K * (-y - sqrt(0.5+cos(t)/2.0)/2.0) + 250)
x2 = (int) (K * sqrt(0.5+cos(t)/2.0))
y2 = (int) (K * sqrt(0.5+cos(t)/2.0))
if x2 == 0 or y2 == 0:
t += pi/20
continue

pygame.draw.ellipse(screen, green, [x1, yl, x2, y2],2)
t += pi/20
theta -= pi/20

pygame.display.flip()
if theta < O:
theta = pi

clock.tick(5)

pygame.quit ()

£3 pygame window — >

BIRE : Sz e UERED a O O OAMIZEEDN b O C A O IZAMEL DRSS Z
CKEENDLE, HC EOEP O#ii2EX S, 72770, AP OIFLOOMEIEX. FHO & x
HIOEDEHDEDRM A LT 5,

M CHPEENREEE, IR OCHRTAZILL., TOLEDHETLEE Q. M P OFEEE
(xy) &3 5L, P O 0 ZENLHE LT

a+b

x:(a—l—b)cosﬁ—bcosaT—i—bG, y = (a+b)sind — bsin 0

TRING, ZofifiE T 04K 2w, T o0q K&K Ta s 5 L2 EN,
Form |Z PictureBox & Button & Label 2{& textBox 2% K E T 5,
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7 G5 - Microso! #t Visual Studio

= ARS8l
TMD WEE Frl) FOIOMD ELKE TS0 T-5@ BRQ UMD FAND DokOW AT

o e R =4 | b Debue @ pattern S E R B,
fi &SI ot |22 S i g

IOAF0-5-.v & X 35—} =3 | Formih Formlh 7441
& | S

ER(TBETIS] ™ Form1. —HTE'TEI

[EEENE
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I e e e
®

GAC
ECCEDRITE Nt FlEm— 0 (040) THT UE Lo
<

R PR D el UELIS7Y | = ) [ B 1| g S R OBRER | To—— B

Y=ifH2, - B x

T |5 Vo IVRYDA |

buttont
MiddieGenter

Toxt
| U g A kT

e 1.1 425 264

o 91 x 21

buttonl 22X 7N 27V w7 L.

private: System::Void buttonl_Click(System::0Object” sender,
System: :EventArgs”™ e) {
Graphics”™ g = pictureBoxl->CreateGraphics();
double a = System::Convert::ToDouble(textBox1->Text) ;
double b;
Double: : TryParse(textBox2->Text, b);
double K = 170/ (a+2%b);
Brush”™ brush = gcnew SolidBrush(Color::White);
g->FillRectangle(brush, 0, 0, 360, 360);
Pen” pen2 = gcnew Pen(Color::Red, 2);
g->DrawEllipse(pen2, 180-(int) (K*a), 180-(int) (K*a),
(int) (2*K*a), (int) (2%K*a));
Pen” pen = gcnew Pen(Color::Blue, 2);
double pi = Math::PI;
(int) (180+K* ((a+b)*cos(0.0) -b*cos(0.0)));
(int) (180-K* ((a+b)*sin(0.0)-b*sin(0.0)));
for (double t=0; t<=2#pixb; t += pi/80) {
int nx = (int) (180+K+*((a+b)*cos(t)-b*cos((atb)*t/b)));
int ny = (int) (180-K*((a+b)*sin(t)-b*sin((a+b)*t/b)));

g->DrawLine(pen, ox, oy, nx, ny);

int ox

int oy

0X = nx;

oy = ny,

Forml.h 7 7 1 )V DSREEIZ
#include <math.h>

ZBMY 5,
aVRANVL, Ef5TdE
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Forml l:l |E| El

75, buttonl 27 Vv o35 L

i=1(c3

[ butioni

L5,

private: System::Void buttonl_Click(System::0Object” sender,
System: :EventArgs™ e) {
Graphics™ g = pictureBoxl->CreateGraphics();

double a = System: :Convert::ToDouble(textBox1->Text) ;
double b;

Double: : TryParse(textBox2->Text, b);

double K = 170/ (a+2*b);

Brush”™ brush = gcnew SolidBrush(Color::White);

g->FillRectangle(brush, 0, 0, 360, 360);

Pen” pen2 = gcnew Pen(Color::Red, 2);

g->DrawEllipse(pen2, 180-(int) (K*a), 180-(int) (K*a),
(int) (2*K*a), (int) (2*K*a));

Pen” pen = gcnew Pen(Color::Blue, 2);

double pi = Math::PI;

int ox = (int) (180+K*((a+b)*cos(0.0)-b*cos(0.0)));
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int oy = (int) (180-K*((a+b)*sin(0.0)-b*sin(0.0)));

for (double t=0; t<=2*pixb; t += pi/80) {
int nx = (int) (180+K* ((a+b)*cos(t)-b*cos((a+b)*t/b)));
int ny = (int) (180-K*((at+b)*sin(t)-b*sin((a+b)*t/b)));
g->DrawLine(pen, ox, oy, nx, ny);
0X = nx;

oy = 1ny,

double a = System::Convert::ToDouble(textBox1->Text) ;
1% textBoxl D7 —X % double DFfE & U TEE a IZRALTWD, [HBRIC

double b;
Double: : TryParse (textBox2->Text, b);

3 textBox2 DT — X % double DFUE L L TE b IZRA LTS,
ZORE<IBFET A=Y a ryTRBIZIZ

import pygame

from math import *

pygame.init ()

black = (0,0,0)

white = (255, 255, 255)
green = (0, 255, 0)
red= (255, 0, 0)

blue = (0, 0, 255)

pi = 3.141592653

size = (700, 500)

screen = pygame.display.set_mode(size)

pi = atan(1.0)*4
done = False

clock = pygame.time.Clock()

theta = 0
K =20
a=>5
b =2
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while done == False:
for event in pygame.event.get():
if event.type == pygame.QUIT:

done = True

screen.fill(white)
pygame.draw.ellipse(screen, green,
[350-K*a, 250-K*a, 2*K*a, 2%K*a])
X (int) (K*((a+b) *cos(theta)-b))
y = (int) (Kx((at+b)*sin(theta)+b))
pygame.draw.ellipse(screen, blue, [350+x,250-y, 2*K*b, 2*Kxb])
x1 = (int) (350+K*((a+b) *cos(theta)-b*cos((a+b)*theta/b)))

y1 = (int) (250-K*((a+b)*sin(theta)-b*sin((a+b)*theta/b)))
x2 = (int) (350+K*((a+b)*cos(theta)+b*cos((a+b)*theta/b)))
y2 = (int) (250-K*((a+b)*sin(theta)+b*sin((at+b)*theta/b)))

pygame.draw.line(screen, black, [x1, y1l, [x2, y21, 2)
x1 = (int) (350+K*((a+b)*cos(theta)-b*cos((atb)*theta/b+pi/2)))

y1 = (int) (250-K*((a+b) *sin(theta)-b*sin((a+b)*theta/b+pi/2)))
x2 = (int) (350+K*((a+b)*cos(theta)+b*cos((a+b)*theta/b+pi/2)))
y2 = (int) (250-K*((a+b)*sin(theta)+b*sin((a+b)*theta/b+pi/2)))

pygame.draw.line(screen, black, [x1, y1], [x2, y21, 2)

t=0

ox (int) (350+K* ((atb) *cos (t) -b*cos((a+b)*t/b)))
oy = (int) (250-K*((a+b)*sin(t)-b*sin((a+b)*t/b)))
while t <= theta:
nx = (int) (350+K* ((a+b)*cos(t)-bxcos((a+b)*t/b)))
ny = (int) (2560-K*((at+b)*sin(t)-b*sin((at+b)*t/b)))

pygame.draw.line(screen, red, [ox, oy], [nx, nyl, 2)

0x = nx
oy = ny
t += pi/100

theta += pi/25

if theta >= 2x*pix*b:
theta = 0

pygame.display.flip()

clock.tick(5)

pygame.quit ()

LTniX i,
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£33 pygame window

LAR—MERE: BRRAHDE LERD) a OF O ORAIEZEZEN ba>b>0) A C M O
ICRBELANSERZER<ENDZEE, AC LOE P DEM%EEZS, 2L, 2 P OIEL
HOMEIF. A O & x HOEDHREDKHR A £T 5,

A CHA&ELr2EE IR OCHRTAXZ I &L, ZTOEEDAETZIRE Q. = P OEE
 (x,y) £92&. P OG0 ZHENEHE LT

—-b a—>b

0, y=(a—>)sinh — bsin 0

x = (a—b)cos@—i—bcosa

TREIND, COHIEE N RYFA4 704K &V, N RYA1 /04 REHTOT54%
.

2

| -

LR— MERE - AR

r=a-+bcosf

TREINDHIRE YTV Y EWD, FIC, a=b DEE, BAHENX
r=a(l+ cosf)

TRINDHIRE h—VFA R &V, URYVERRTDLIIC, EOTOTSLEERE L,
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2

J _ ,. I

L R— MRERE :

a+ a+b

b
x=(a+b)cos€—ccosTG, y = (a+b)sinf — csin 0

TRINZHREH< OIS L% FN,

LR— MR -

a—>b

b

0, yz(a—b)sinH—csina_

x = (a —b)cosf + ccos

TRINZHREH< TR I L%FN,
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