www.takbook.com

L)

N Cc++ 39 0penGL y slaonio

Ve e : o3

http://www.itnotes.info :jl sglils LiE

¥ cuwm> OpenGL

leds SIS 1531 e 4 ool olitus Cuga ailbulS S cenlag il 51aS b oles 5 <ol Open Graphic Library o le caise
L Lekitane 45 25092 ygume (bl S by 4l y OPENGL yings 5l L3 .ol 00,95 0,5 (som 4w sla 5L o6 LOPENGL o sole ol )15 6l

S 4yl At a3l S 5 (59095 938l 59y S L Lol gy (polatSl la acli bl Cden (sl g wiS IS (SIS sl 158N et
aSl ) Lo 03 dsog e ;500 5l S a 138l S S 3l ooles (5 aalip o JUESH 6l lang aobip a5 1o ols Cews Gl 1y 955 85 cmngs 4sl
S92 JSie ¢ wazr s sla el it b JSitie (il Bk 5l a2 35S0 Cloz S92 ge 1N St LB oS elal 5 il 1) 05 > (e
s g JLsl b« aies ;03 wilgn a5 0ty APl (S 0929 0 5Ls cplplo € ciliee Jole (sla piacn 1o oo Ul pae » :ols olis ;5o (ol a3 @ |,

5,5 salys g 00,5 Byb oy JelS job a | lasls ol OPENGL s o wles! @os 4wl ool

OpenGL 2,6 pw

aie Ll OPENGL Lbss ;o0 b ol bl o] (s 4 b g 6 k5 colio b sl OPENGL 51 60 )15 (s ol yiias (rw Ol o

Do dales

ARB (OpenGL s5,5 Lvwg o] JoSs 5 55w o lalbiul LS Ll .ai Weie Silicon Grapihcs s s hug 144+ ass o OpenGL
3DLabs . SGI (ATI . Intel .« cilug Sole (omen )i la &8 55 5l JSate 05,5 ol s sl (Architecture Review Board
Iy 09,5 cnl Yoo ¥ Jlo 5l (DIrectX sw) sgs (s bl Jyame adgs s cdlug Sl atdl a5 wisg 02 s IBM . Sun . NVIDIA . Dell
05S| ob .0 03ls anwgs 3DLADS o8 15 g 5 o) ped (6 aead o ,aie VAAY Jlo ;0 SGI a8 15 Lawy OpenGL Jgl ¢ aseas 05 S5
a0 oS el oy U 0gd oo (o i e (2l @ (S drwg 4 a9 b aS 0 o e 4 T (5 a0 OPENGL (CbS ol 3,1 ol ,0)

sy (65Nl sl A
OpenGL s aawgl hol Su»
D09l oo g o 0old dswgl Lol Bas g0 gl Jal (o OpenGL

ol gl bil) SO b (SIS Gl la IRl s LIS (Saezy 0955 ol -

g o st Lyl S5 ol b gass des Logas S3LS 6o 5 50,5 ool -y

www.takbook.com


http://www.itnotes.info/
http://www.mihandownload.com/

www.takbook.com

OpenGL b ta y b alubs

aloz 5lasS cos Slaidy puiias yob 0 1) 818 b (g5 4 olazsl a5 ol )l5 cpl pls el S 5 Jiiee OPENGL . us 5345 4b olea
LgL.bJL.ia_*ujLD‘M Jrj‘(j“ojj_?bo‘o)_f“u)ebu"‘su‘ dl?u|“5>5}>5‘505)9 J).J‘Lho)zu J)*.SBQLZ.J‘AAU‘}:GQLI&)LY u.:‘d

L ol adamde ol oglis a8 ol (ybian (595w g Jale pi 4 b (T 090 aaly « 3lg0 ol 048,55 Slastio Judo w0 pb 1, aSi b bLs,1 g Jlusws
Ayl 1y od 538 lge saled plonil ol by ailsuliS (ol el 00,5 138 Ty Lo o sla ailbuliS a0 1, oIS ol OPENGL (ol by as)ls o

s s il (glo AlRlS Y oS 5l e sl Al -\ 5wl g g0 s b alsulS o

oluldaS s 4 g3l 00 g wyls | asl sad &g T 4 OPENGL a5 s o 4 Jlasil bl OpenGL asbes s 5l Jitus sl ailbls

6 odmas i 4 3L ) Wyl SIS b fele w58 50 g wigd o 1zl pols sla Jele e o 5w 4y alsly (slo ailulis Ll oyl e ol 5o

(5,15 0g29 S
s aealss 5ile GLUT (g4, 5o oS cpl 0 a5 0, 6L 1, SDL s GLUT (g ailsulsS” g0 )lg5 (oo 95 5l Jitus (slo ailulsS (5 alox

SSdan ey asdle S ojlal WS o1, GLX yMac OS X 1, CGL ¢ jouny sl WGL & g o 65w 4 aialy sla ailbolS s alex |

5 aiS o Slaiiy |y lao b 29,5 5 (6399 JyuS Jie bv ool S0 5 aiiS o ool 3 1, WINAOWING w5l oolitnl s b ailbsolss ol el
AJA_uLo)B‘fnd_'a})LaW DS ool 59> J.chWSLm L;j....5l%5oau.‘:.wl 3,80 (sug aaby ob; 5l wbl.mu...bls ol oS adlal ol

5331 oo a8 oliale s (81 Ly 53k S 5555 sl S Slse (St 31 sty Sy 4] > 55 S (sl LS ) oolic
SDL g ailuls

o=l e bt ccallo 1) ooSuw a4 Jinl colls a5 (Simple DirectMedia Layer) el ol als, ais jLe ples s aibels o SDL

sl asalys 1) 5 sls cobls ¢ wil ot sloul a5 ols witecw ) 5l solil b aibulss

oSe sla s gl 0,5 0, cobls: SDL_Iimage w5 -1

la o, (8,5 5t 5 balao lgl J S culls: SDL_MIXer g 5 -2
ShoelS slo aSis 4 oYLl glgsl cobls : SDL_Net w5 -3

M s s gla LB g o cigd 0,5 05, o5&l : SDL_rtf s SDL_ttf s ) -4

bl 5l JelS jeb 4 aiilys oo Lo SDL_opengl.h sl 5l eslical bass oo )18 ety JLast 101, JOYSEIC J s olSal ailblsS ol caioen
=T sla oS5 Ll oo slo = ol ols ol o SDL coy 009 gy Jdo 4 ailanlise oo 18 095 (5 aeliy 4o OpenGL onb b sl
= AlsulS ol ey Gl 4 0550 cpl jo i Sledlbl S (gl 200 ;S 0b 1) AlulS cpl pad 4y 008 ailes co 45T W5,10 3929 g )0 (6 ks

Sube 3 s>l o WWW.libsdI.org

GLUT s ailuts

ams oo 4l ) mlys a5 el (GLU (OpenGL Utility Library s abulis s oS JooSs ailbelss ol ool OPENGL |5l ans adly 5o
Las Lol sla)l5 a1, > 055 o o35 OPENGL ol jon 4 Ygare GLU (5 ailsulis aiiwa OpeNnGL Lol iy mhaw 51 5Yb oo G a5

www.takbook.com


http://www.libsdl.org/
http://www.mihandownload.com/

www.takbook.com

o ol |y 0,2 s OPENGL sloallas adg ¢ la aho gz sl « bs TEXTUTE sl Slats @Maws : Joud 5l ol plxl g o OpenGL
) Cnl 00,5 GLUT (5 allsulsS a5 6,8 Jlo w050 acalys ol cdlb g comn )l I8 GLU 50, OpenGL s adly gl ,o 4 .05

(Lo oy JyS Jed 5l olo)l5 . bie Jole pitann slizl b IS el ools @il 1) GLU 1 5L =k 5 (OpenGL  Utility Toolkit
Sl aslip ol cuz 1) Sialon 5 Lol 2o o GLUT 5 OpenGL « GLU (s abulis aw wols plol ailbsolsS cnl b olgs oo 1) e 5 (59959 J S

W5l oo mol)E aned ;a8 L SIS
39w g 39 OpenGL s 4ol y ol gf cyvgd

GLUT 5l sl oo a0 Ll i (o0 5ing 5o 1) o 4oy s 50 59y Jole s 01, 055 (5 asliy gl 5 00 oy oe Ceand o s
¢ ol 00, S ool QijluuuﬁwJ#)on.wlo ales 1) Jole piwgw ;2 4 JUail collB ¢ 0iS oo oolaul b asl il sl
o 4 ()15 95 ad 45 1, > 0SS solitl va waginl Jlgais 5l awlys oo Lot andl el Visual Studio 2005 ol yen 4 XP 5504
ok led 08 solitul bles &9 40 55 GCC L g ++Borland C jl wilg o ol pls o oo CONSOlE (glo asli p Lais 4 s ,las Visual
S asl bls an ¢ ol 00,5 bl 1) +4C Lo Lol a9 alys (oo ol (g5l sl slo )b ooles b Lo, |, OPENGL la aaly oy ls el a5
s g aiimd sl T ol odilgs 1) (6 59mmalS ugyo a5 SlaS g SgumalS bgmisls i coaiomed g 05 o oolinl OPENGL (lo colld ol

el g3l doli by o lailew] S & g0

3909 98 GLUT 8 5 wuad

Jg 0 SYSTEM32 o asg @ a5l 51) el i 90ty slo aseund (oled yo (5 ain g0 4 OPENGL Ll () il come oy wls
Job s SYStem32 s aig pa ) coul s oyt Sygo 4 o GLU fiomen (Lass o |, 0pengl32.dIl L6 g s, 955 5905
RVELIN N SR IS I QT@&WL Tzl .l GLUT s« auno plil oyl )'l,,safd)lfte,‘.‘:(wl)g|u32.d”

http://www.xmission.com/~nate/glut.html
fowsl ansls g cpl o 1) p5 sle bl sl g 00,5 EXTract 1, o7 solils 5l o
glut32.dll glut32.dll glut.h
toeps plodl al>je 4 al> e ) 5 ol Jl
WSS S 393 jealng s Ay 51 SYSTEM32 g asg 41, glut32.d1l b -1
(00,8 ceai C jo 1) gaginl S1andl) 0 oS 55 e 4 1, QlUE32.1ID 18 -2
C:\Program Files\Visual Studio 8\VC\PlatformSDK\Lib\
PaS oS 5 eee a1, 0lUE32.0 L -3
C:\Program Files\Visual Studio 8\VC\PlatformSDK\Include\gl\
D¢ plmil Ol s b anles Festart 1) sgs jean el 5o -4

Mﬁ)‘f UTL‘) oél.uu S 4.4\[.1); s_i: &9,45.‘0 u;l )| ul.u..o.bl 6‘)) J.MJL! ol u..a; LM)jd.uj )Q GLUT Gm)b J}lfc U"‘ ﬁL?u‘ lJ JL>

www.takbook.com


http://www.mihandownload.com/

www.takbook.com

Sy s S Project Types cus o 5 s bl |, File > New > Project s 5l 5 05,5 3L 1, Visual Studio 2005

Win32 Console s «. ;5 Visual Studio Installed Templates co.s 3l 5 as Gl LWIN32 5 w5 |, ++Visual C
S ], OK (s aaSs g acwgn |, (FirstOpenGL) s bl o6 o Name caas s 5 05 1|, Application

New Project |E| El

Project types: Templates: |E|
= Wisual C++ ¥isual Studio installed templates
ATL
e — le Application [Ewin32 Project
General
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Win32 ;_:‘Search Online Templates, .,

Other Languages
Cther Project Types

A project for creating a Win32 console application

Mame: | FirstOpeniGL |
Location: | C\Documents and Settingsibahramwhbity Documentsivisual Studio 2005\Projects w | [ Browse... ]
Solution Mame: | FirstOpendL | Create directory For solution
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Cornmon Properties
[=- Configuration Propetties
General
Debugging
CiC++
(=) Linker
General
Inpuk
Manifest File
Debugging
Syskem
Optirmization
Embedded I0L
Advanced
Command Line
Manifest Tool
#ML Document Generakor
Browse Information
Build Events
Custom Build Step
‘Wweb Deployment

Configuration: | Active(Debug) | Platform: |Active(Win32)

V| [ Configuration Manager... ]

Additional Dependencies
Ignore All Default Libraries
Ignore Specific Library

Module Definition File

Add Module ko Assembly
Embed Managed Resource File
Force Symbol References
Delay Loaded DLLs

Assembly Link Resource

Additional Dependencies

Specifies additional items to add to the link line (ex: kernel32.lib); configuration specific.

opengl32.lib glu32.lib glut32.lib [
Mo

[ OF ][ Cancel ][ Apply ]

39 0951 oo a8 LB COAE caand 51, 15 s oobo Jhows 6 aslip Jbo el oo plesl 4y JolS jobo s o HhLasls & GLUT faslulis § ceai I8

#include <GL/glut.h>
int Height=400, Width=400;

void display(void)

{
glClear (GL_COLOR BUFFER BIT);
glutSwapBuffers () ;

}

int main (int argc, char **argv)

{
glutInit (&argc, argv);
glutInitDisplayMode (GLUT DOUBLE) ;
glutInitWindowSize (Width, Height);
glutCreateWindow ("Hello OpenGL World");
glutDisplayFunc (display) ;
glutMainLoop () ;

}
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=3 Hello OpenGL World
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ol T S O yge 4 |, bl S -\
glVertex{234}(dfis)(wlaixs)
o ol 4T & so a1y Ll S -y
glVertex{234}(dfis)v(cla)
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glVertex2i(2, 4);

WS e aie (sam 98 Slatte (s amio 3 F Y (o akis o1, oo,
GLfloat v[3] = {2.0, -9.0, +4.0};
glVertex3fv(v);

S\ o 42,51 a0l bli a5 0S4 g5 ) et (oo Jrgo @l a4l 4l T Lo e 5 00,5 iy a5 GLFlOAT g5 5l adge a b aul,T oSGl

(L5980 ol dae g0 (nl @y 8055 job 4y (Jy awscs 4 5
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glColor{34}(bdfisubusui)v( ki s 5 X))
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b (byte)
« d (double)
« f (float)

e i(integer)
* s (short)
e ub (unsigned byte)

e us (unsigned short)

ui (unsigned integer)
Pk oo 1y @b ool 5 e wiz 550 Colgsds ) s o )T S o el )ly S5 SS9 )5 (asiis sl 4 wlg (o0 @b a4 (izees
glColor4f(1.0, 0.5, 1.0, 0.2);
Al el ool -V codlad (e Loy 4 bl (S,
GLint c[3] = { 255, 0,0 };
glColor3i(c);
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GL_POINTS GL_LINES GL_LINE_STRIF GL_LINE_LOOP GL_TRIANGLES
) _4 1 ] 2
: 5 I L
T I |
\ I| [ / \ 5!’ — & 4 / \ 1
\‘II .'JI“/ A* ! ;—],r l {4 k
\ 1 ) o |
1 —1y % i . _/
GI_TRIANGLE FAN GL_QUADS GL_OUAD STRIP GL_POLYGON

GL_TRIANGLE_STRIP

&L sl oS Lds cols slans |1,S5 5l 6,55l cum ol puples messi bawwo olo Jlie b1y Sl ol 51 plaS 50 puoy (5 09705 elol o
g wealys |, diplay

. (GL_POINTS) abaiis pus)

Y)ULM)DA.L:@&JM)SBJ.\.USM) )Q‘M&M‘%WL’]‘?}Q’)‘M

S R a)yam,!)display &b 0=
(s | 3 AISPlAY @b )3 35250 b 50 (o p3 1y 5 bsks ) s

glColor3f(1.0, 0.0, 1.0);
glBegin(GL_POINTS);
glVertex2f(0.2, -0.5);

glEnd();
el SrsS  alas ] S alisde 1 Lol ] Sliin (6 amior oz o) 0 ) S p30 K55 6 Al S, ¢ 5,5 denlys a5 gl azms

S A3 1y ms ls lpls . (eSS ailys (e £F L) amms ;i 1) 095 blis s o5l GIPOINSiZE ol 5l sslicul b aily oo L
:aS aslsl glBegin
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glPointSize(20.0);

blis ool sl el o JuSy (IS S8 0390 (om0 o2 ol (nl o 285 walss mpe S alal Gl aiS 12N 093 s aslip &S (S )ge 5o
SS9 et Jd Sl la Sy 00,5 Jd sl oS Js |, GL_POINT_SMOOTH ol as ¢l opls &g a1 095 (5 00l S
display ol jo 1, 15 bedas plpli (3,5 medlys cou ol 8590 50 yiiun law a5 ) S eslizl OpenGL s glEnable b 51 b

RS 5o 4l

glClear (GL_COLOR_BUFFER BIT);
glColor3f (1.0, 0.0, 1.0);
glEnable (GLiPOINTisMOOTH) ;
glPointSize (20.0);
glBegin (GL POINTS) ;
glvertex2f (0.2, -0.5);

glEnd () ;

glutSwapBuffers() ;

I VS LG RLIPWIPTPE S

B2 Hello OpenGL World

e Jlite gamn Jomlpe 40 0gm bl ol Uy ity bl ca Bpo o a8 o8 _SLal ailsi 5 o5y alails Sy sy bl B lgs Cead oyl 4o

o pules plol 1) blis 51 (6,5 aud piy
IS oo oy | alai 90 3 S Jlie (sl .auiS solizul GIEN 5 gIBEGIN 3L (pais 5l abaii cpoi sy (sl dslys (oo Lot a2SG

glBegin (GL POINTS) ;
glvVertex2f (0.2, -0.5);
glEnd () ;

glBegin (GL POINTS) ;
glvertex2f (0.8, 0.7);
glEnd() ;

D) oo adees sl bl g g9
glBegin (GL POINTS) ;
glvertex2f (0.2, -0.5);

glvertex2£(0.8, 0.7);
glEnd () ;
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: (GL_LINES) bshs )

(GL_LINES) pajl la> slo L3 o)L wus, .
(GL_LINE_STRIP) 5L oles! o 90 b aiwgn o8 45 bl a, .
(GL_LINE_LOOP) ais o2 45 olel po 90 b dtsg o2 4 bglas oun, .

:a)j—l w2l (Jlo plaS” o 5l aslsl jo aS
100 )l s slo ba o)L ew)

glBegin « jl b olsie 40 1, GL_LINES 4 o 1,5 OpenGL oLL 5 £5,5 Sob jo 1, ((alesl s olanl) oly 90 45 ol S5 15 cnl (sl
odb oy a3 Lo gl olaad 4 B aems 513 L 5 9,5 SO 50 obsd Sjgo |y ugdy 45 el (SIS 0 ny bas G 1 e aS) gz s

PSS e oy ) Dz beds gl 1) e g0 5 Jlie S 8l o
glBegin (GL LINES) ;

glVertex2f(-0.2, -0.5);
glVertex2f (0.3, 0.8);

glVertex2f(-0.8, -0.8);
glvertex2f£(0.8, -0.8);
glEnd() ;

=2 Hello OpenGL World

)0 (L) w93 b Awgy boba ew)

dmaie GLL oy o B ] am Golel ol sems o 513 LG g ST STsl jo 1, Gl 90 51 i 45T ol a8 sl (pl boghas g45 ol ol glis
58 el 8 s SLL ) ples 3lel ) a5 1z s mal ol 99 s @l s3ks 5os gl el 99 (595 ateiie 3l am @ly jo a8 e

P oo |y A oo 4 s a5l s
glBegin (GL LINE STRIP);

glvertex2f (-0.2, -0.5);
glVertex2f (0.3, 0.8);
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glvertex2f (0.4, 0.1);

glVertex2f(-0.8, 0.0);
glEnd() ;

=2 Lines Examples

T A @ @ (e pw g3 b gy bohs ew)

§ el gl 5 odmline plSia yo 3T ) g Jol uly ad e o 4 (L8 £95 b T glis ¢ ol pglae ml 03,5 45 (6,35 b 5l a5 jebo len
£ 0 oo oaalive Dol e b1, (L Jlie oliw,3 [, GL_LINE_LOOP ., glBegin b« ol s
glBegin (GL_LINE LOOP) ;
glvVertex2f(-0.2, -0.5);
glvVertex2f (0.3, 0.8);

glvertex2f (0.4, 0.1);

glVertex2f(-0.8, 0.0);
glEnd () ;

B2 | ines Examples

P bghs (oye i (s 0970

= et ml ol jlesliwl b1 (L3 Jle ol i 1) las oe (g o5lail g5 oo (g yliel sae S ols s OGILINEWIdEh o5 51 oslical L
(aeds o ),30IBegin 1l L3 1, 5 s ks ) aS
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glLineWidth(7.0);

B3 Lines Examples

s apelsS gom sle Ceend 3 1) bglas 5l (g5 axd i ol

o o

aS J sl olos a5 0 axgs 4SS ol an Lo o] (w5l o8 Ll ams (oo )8 Less jLas o 1) an 38 40 OpenGL 56 e clie gy sl

(o senlys Ll iy gadge ol b ols Jlie J> L) 8,5 aalys gy ,Sielo ol &0 4« 035 oo oy Lo 1, OpENGL

1 0¢>g0 LQL"" adise &‘9;‘

o2 5l oz e el .
él.-b uS.i B sj,.u.wo W 3..\{5») 6L® Elio i
»‘5 wl) g_il ) ‘57""*"‘“ W LS‘LQ Elio i

: o0l s sl Glis

Q}J‘quo;ﬂ;idwab45tjbg;&e6bh;9A95oqumdioﬁu§uxﬂ6X‘§wngyaAg)%@@ksﬁbbky§)éhﬂ;&gxwawija?

PAS Az g WS oo ey |y el la Sl s oS ae cpl jo (e 4 08 oo diosl (sum

glBegin (GL_TRIANGLES) ;
glVertex2f(-0.8, -0.8);
glvertex2f(-0.6, -0.4);
glvVertex2f (-0.3, -0.8);

glvertex2f (0.8, 0.8
glVertex2£ (0.6, 0.4);
glVertex2f (0.3, 0.8

glvertex2f(-0.4, 0.0);
glvertex2f£ (0.0, 0.5);
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glvertex2f (0.4, 0.0);

glEnd () ;

=2 Triangles Example

: 2lb 5y )» Syl 90 sla Elis

Mwb@wb‘;\u‘dsgm‘u)?wu)wuu‘M)dcwMw@?@,&ﬁjd5)$)www6&@@;&:}6‘)41.@%&04‘

S g Ae) gl o e & iy |, GL_TRIANGLE_STRIP it gIBEgin o Lxosl

eSS aiws als oz g 5l cdie) wl oo ,S oou;wlgIPongonMode &b 5l aigd ools aseis ool las glo cdie aSyl Lo 4y i axg8

glPolygonMode (GL_FRONT AND BACK, GL_LINE);
glBegin (GL_TRIANGLE STRIP) ;

glVertex2f (0.4, -0.5);
glvVertex2f(-0.4, -0.1);
glVertex2f (0.0, -0.5);

glvertex2f£ (0.0, -0.1);

glvertex2f£ (0.4, -0.5);
glEnd() ;

B2 Triangles Example
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1 anlg gol) Gy )y G)Tis slo Elis

Gy ol s 358 S 43 45 el gl ol ket Loy 5T 5) el 5 s b e aled (s (ol 5 a5 s ol by e L5 (sl e aylie
m‘oé;p.w)uu‘)q)‘oduﬂg‘b‘)ulﬁan)JLA)é(u‘sn

glPolygonMode (GL_FRONT AND BACK, GL_LINE);
glBegin (GL_TRIANGLE FAN) ;

glVertex2f (-0.0, 0.0);
glvertex2f(-0.7, 0.0);
glvVertex2f(-0.7, 0.7);
glvertex2f (0.0, 0.7);
glvertex2f (0.7, 0.7);
glvVertex2f (0.7, 0.0);
glvVertex2f (0.7, -0.7);
glvertex2f (0.0, -0.7);
glvVertex2f(-0.7, -0.7);
glEnd();

=2 Triangles Example

- (GL_POLYGON) _xLi sz g

Lo oo wiz jl 5 le cdie 0l i oo lo i sy Gy 0 45 j5b plad 0S| Lo (o iz el wilys oo b als iz (Fg 5l oolanal b
S e | (SuSy wly el e Sy gl 5 A e i lyah 3 Wit oalle (5 IS ds 55 (gl Lo e a5l s 4y Ll ol o it
Sz 9 (o o3l sy (5 0975 (nl 5l @l Tl i Shls o (ld iz sy ln Calpl 998 (ood olital (ald sz 5l B e oy sl
3 &l Gl oS i adl s i |, ol asly e gIPOlygonMode wb jlsslical b lad Lol g (oo sy 5 (508 job 4 b ool

f ol ) Oygo 4 @l ol 605 4 S UK Jg ci b meslss T4 el jsb 4 som sl Ceond o aS cilam ¥
void glPolygonMode(GLenum face, GLenum mode);

o=l aslb GL_FRONT_AND_BACK L GL_FRONT . GL_BACK ,slic jl S0 il oo 05 o Jlo) TACE jial )l 4 a5 SlooS )|

wwm‘wﬂw”odq5|j)¢@3%od@)odb@Agctf‘snli:.m.wlbgl&%ﬂmOde sal)ly 53U (6 0950 (5 0auiS asine yial)l
Mbgbbjfymly@bwd‘)‘ﬁ‘ﬁﬂgM‘)Lﬁu]&u‘y@waso)U‘PMMLg‘)‘QJKw‘GALNJAJ
oo bl by i &0 4 GL_FILL a5) 5,51, GL_FILL L s GL_POINT . GL_LINE juis av 5l S0 wilg o MOde il
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598 oo pgi Liules sbw bl L uled el GL_LINE (w9 ools [ioles bglas Slgail g ol bl a5 095 oo el i GL_POINT (el

D5 50 ki Dygo a4y JSB g8 siled cely a8 GL_FILL cylys jo 5

ely 5y 55 ab i Gl Caand )0 Com ol 4 S Jleel 5 b ol () 2 JalS jsb 4 sl g 5 el IS 56 e e g Bl 59y 1 1 ]

CiE

P Sl o0l g5 p g5 18 Djgo 0T ) Ml (o0 5 f g ng Dyge @]y (A S Jle o

glPolygonMode (GL_FRONT AND BACK, GL LINE);
glBegin (GL POLYGON) ;

glvVertex2f (-
glvVertex2f (-

o O

.7, =0.4);
.7, 0.4);

glvertex2f(-0.4, 0.7);
glvertex2£f (0.4, 0.7);

glvertex2f (0.7, 0.4);
glvertex2f (0.7, -0.4);

glVertex2f (0.4, -0.7);
glVertex2f(-0.4, -0.7);

glEnd() ;

=2 Triangles Example g@@ =2 Triangles Example

o e
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Dl gy Gl 4
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a1, LT OPEeNGL L .5 o,k 0 alfloz Lol oz (loylez 2 @l oS o0 Jos (b 5 gy wiilon o8 5l oz slo ol oz oy Sl
DS ey Glealp 1y 6500 o)z 2 L g 659 e ik S g edgas Juato oo
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Dl 00t oo 5l e sla alo Loz sl eslatwl L 1) oMLY (g5leie G g (5590 SO 5 Jlie o

glPolygonMode (GL_FRONT AND BACK, GL FILL);
glBegin (GL_QUADS) ;

glVertex2f
glVertex2f
glVertex2f
glVertex2f

8, 0);
-0.4, 0.4);
0.0, 0.0);
-0.4, -0.4);

-0.
0.

—_~ e~~~

4

glVertex2f
glVertex2f
glVertex2f
glVertex2f

o N

4
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~.

9
2
1
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O O O O
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O O o U
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(0.
(0.
(0.
(0.

~e

4

glEnd () ;

=3 Quads Example

L ooy ¥ s JBl ;500 lim opms 5 000 1) (ool (ol oz sl adsl ol ez Tl o8 ol (OIS oo Sy 0 S e slo (ol 2z o sl
el Il 455 l sy sl 098 (o0 oy ¢ il 03,5 sy 45 (LB (2ld ez 1ld (0BT 09y 2 s 1l ez &5 WS CBs oS o et
ol 584 saim ¥ sl plasl JSE 4 el nge lons JISET 55 ol 10 gy e o enS Jleyl GIBegin o1, GL_QUAD_STRIP

PO A5 ¢ WIS (on e ) Wierg o8 4 Jelats 4w o5 5 Jle 4 a9 Sl B 4] L ojled Seand 5 008 4z g 0)lgo b 0slo i

glPolygonMode (GLiFRONTiANDiBACK, GL _LINE);
glBegin (GL_QUAD STRIP);

glvertex2f(-0.8, 0.4);
glvVertex2f (-0.8, -0.4);
glvVertex2f (0.0, 0.4);

glVertex2f (0.0, -0.4);

glvertex2f (0.2, 0.4);
glVertex2f (0.2, -0.4);

glvertex2f (0.5, 0.4);
glvertex2f (0.5, -0.4);

glEnd() ;
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= Quads Example

51 ookl b o)l 5Ls Lo a5 ol plas Ldly LT aS 05 oo zybae i ol (59551 Lol 00,5 oy |, OPENGL o ams 90 y0 aily sl JSb (5 b
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owls oo o pls iy 5l oolital b oy 4 () awsls oS5 Lol o las 999 OPENGL g al JIKal 40 opls b 4 ol al JK& ¢ ails 0 a5 job lan
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1 #include <GL/glut.h>
2 #include <math.h>

3 int Height=400, Width=400;
4 #define edgeOnly 0

5 wvoid DrawCircle (double radius, int numberOfSides)
6
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15
16
17
18
19
20
21 }
22
23
24
25

26 }
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// 1f edge only, use line strips; otherwise , use polygons
if (edgeOnly)

glBegin (GL LINE STRIP);
else

glBegin (GL POLYGON) ;

// calculate each vertex on the circle
for ( int vertex = 0; vertex < numberOfSides; vertex++ )

{
// calculate the angle of current vertex
// ( vertex # * 2 * PI ) / # of sides
float angle c¢ = (float) vertex * 2.0 * 3.14159 / numberOfSides;
glColor3f(0,0,1); // Blue Color
// draw the current vertex at the correct radius

glvVertex2f (cosf (angle c) *radius, sinf (angle c)*radius);

// if drawing edge only, then need to complete the loop with first
if (edgeOnly)
glVertex2f (radius, 0.0);

glEnd() ;

27 void display(void)

28 {
29

30

31
32
33
34
35
36
37

38
39 }

glClear (GL_COLOR BUFFER BIT);
DrawCircle (0.8, 100);

glColor3f (1, 1, 0);
glBegin (GL QUADS),

glVertex2f (-0.2, 2);
glVertefo(—O 2, O 2);
glVertex2f (0.2, -0.2);
glVertex2f (0.2, 0.2);
glEnd () ;

glutSwapBuffers();

40 int main(int argc, char **argv)

41 |
42
43
44
45

46
47
48
49 }

glutInit (&argc, argv);
glutInitDisplayMode (GLUT DOUBLE) ;
glutInitWindowSize (Width, Height);
glutCreateWindow ("Circle Example");
glutDisplayFunc (display) ;

glutMainLoop () ;
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= Circle Example

PSS by
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glClear (GL_COLOR BUFFER BIT);

float Size = 1.0;
for(float pos=-0.9; pos < 0.9 ; pos+=0.2)

{
glPointSize (Size);
glBegin (GL_POINTS) ;
glvVertex2f (pos, 0.0);
glEnd () ;
Size += 2.0;

}

glutSwapBuffers () ;

=3 Points Advanced

bohs gl oSN SO Sl

ool Ly apmlyey Jlie oo dy JUo ol Sy disomed 5 disges mie bl B Las gzl 51 a8 oy sl Lad 0308 amsy a5 gl « 0,55 b
ot 6l |y s S ) s sl udy el Las gl oI sloml ayb 5115 ol i el S ¢l 4l e Al Sy ¢ s S latse

111/111/0111011]11[1]1/011]0

S o Sl |y o5 ol iag i o plomil bglas (sl o 4 il 51 S Jlael a5 ol (5,00 g V8 sae G bghas 93 auin (o 45 ok yles
f el 5 Oy 4 bghas 661 Jlael b (ntyi @b 4 bt b 9) 05 o053 GLUShOIE e

void glLineStipple(GLint factor, GLushort pattern);
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Olgie 4 ams oo Blai ) s oo 1S5 e ol INTEGET g4 5l a5 TACTON 4 05 sols @b 0 sl a5 el 2w V#5631 oLen Pattern
b s ol sleslaiwl 5 3 asdl oo F o 1SS das axlg O (s ojlail 4V Cen po b ol axlee o il O ﬁlﬁfaCtOI’c\SG‘;)yo)o Jteo
Dl 00,5 mwy O ,eSB LT, L g8 5 Jlie o .ol 00,5 Jlé gIENable jlesliul b1, GL_LINE_STIPPLE

glClear (GL_COLOR _BUFFER BIT);

glEnable (GL_LINE STIPPLE) ;
GLushort stPattern = OxFAFA;
glLineStipple (5, stPattern);

glLineWidth (5.0) ;
glBegin (GL LINES) ;
glvVertex2f(-0.2, -0.5);
glVertex2f (0.3, 0.8);

glVertex2f(-0.8, -0.8);
glVertex2£(0.8, -0.8);
glEnd() ;

glutSwapBuffers () ;

B3| ines Advanced

OpenGL 49 92,05 g wio 19

alg ol ols wualy s e bgs Loxiul 1o 1)y 5 @ o Jls 5 (S0 50 mog yeemme >l 4 a5 GIENADIE wile (60,5 5 aissg mlgs 51 solans
A5l 0,5 0pPeNGL o Jal 5l s e 1y g 2ls cogee Sl

OpenGL ;5 o b i y3lio (33,5

: 9-3.)9] Cowdy 1) hoe o psie (Jed lade alg o ) miled 5loolaiul b
void glGetBooleanv(GLenum pname, GLboolean *params);
void glGetDoublev(GLenum pname, GLdouble *params);

void glGetFloatv(GLenum pname, GLfloat *params);
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void glGetintegerv(GLenum pname, GLint *params);

&S, 5 C ol Sy pas bl 4y ailgi plsaws o5 col PAramMSs e g4 o o OT Solay L g wis (oo plonil spoline [ ads milgs oyl
params ;oK1 o Jlacke sy o a5 el OpeNGL ase pise olea PNAME (ol ous anig C L OPENGL ) cul wlss

i 6,5l b g sl &l dasse sla peiiie 51 oan aSul b 4 55 0T (o9 5 o,Lal s .05 oo 51,3 0T .0 PNAME jluie a5 el (6 puiio
faenS oo 1, OPeNGL s bli s ojlasl e Jladie 505 0 Jlie sl

GLfolat nowSize;

glGetFloatv(GL_POINT_SIZE, &nowsSize);

YU Jlo sly 0)l0 0429 (segasy sl o S5l plaS e (gl asly 5,005 0g5g e oo 4y polis (ols sl wle cpl b aslive g (ogee milgy : 4S5
A Cow a5 o s QIPOINtSiZE &b

B CulB (0,5 b b 9 Jlab

aess Jlas e ) T ol 45 LK g GIENADle 1l ass aslol 1) ol asnlgsy o5 lKin ol ouss Ll s Je o gIENable L sLs

Bl LS ol amms aseis 1) o] (ad conog e oS Jlad e U g Jlad |, cubls asil 5 hd ol i Wl oS o oslizul glDisable
Gl g o ools S GL_FALSE & jganl 12 50 s GL_TRUE wil Jl i 050 culilb a5 5590 40 <l s sl glISEnabled

oS g0 JUb 1y T G ¢ 3 b Sl Jlab boghas (59,5 BLo ) SMOOLN (S50 LT a5 050 g0 gms) 2 il 5 05 5 Jlie
if( gllsEnabled(GL_LINE_SMOOTH) == GL_FALSE )
glEnable(GL_LINE_SMOQOTH);

OpenGL ;s 8,5

aS el GLenum gos 5l b opl (550 Jlade .o ,9] cawss |, OPENGL (121 ol slallas gleil asilys o OGIGELETOr b 5 ool L

el g ps 4 OPENGL slalas glgil aS 0,58 g9 opl 5l s piie o 1) 0T alys o
O 2,55 1y las cpl (g5 a0 aslp obin 8 5 L3 cnl yigs 0,05 3929 oll> o : GL_NO_ERROR .

bl ol g9 a5 g0 50 sl OPENGL (5 o0 iy i iy 5 Clg g o puiis g95 Lo : GL_INVALID_ENUM .

Al applet axlge Uas pl b (&g 4 L)) (sl Yaane) 0l 00,5
BB oy Al e O slre (6 0090z 5l s 00 soliw B jlaie 4 PRiier GL_|NVAL|D_VALUE .

aiil plosl Jols e a5 aums plosil b ools 5 g5 59, 1) Jlocl a5 aas o &, 5a: GL_INVALID_OPERATION .
(ol Jlosl asile )

Sy90 50 ) Abl aliy Cud b s Sl s ool eoliw 8 sla s pile Slawi a5 B o 7y K GL_STACK_OVERFLOW .
(3,5 audlys Cou law OPeNnGL s o L 5l
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Aas o ) e cpl asl gz ge olaw 1 o 4ty 5l b cosls p o5 sKie : GL_STACK_UNDERFLOW .

Jsle i iy OPENGL & suis ools olazs| s abisl> jlais a5 sas o &, K0 : GL_OUT_OF_MEMORY .

)15 e ol sy (Ko 5 3,05 Lo 0 ay _Fiy Uas ol a8 wil o5

OpenGL 49 gow—Y o 4 99,9

e S a5l 8,1y s amols (QIVErTeX2) amgs & g0 a4 10,5 oolitul by Jlie 10 45 08 (ol (& 028,5 (owyp 03SL 45 (6350
= GLUT (s aslselss jo oolosl (samr ¥ JILal 5l g0lans oy o Craizmods 0,5 audlgs a5 s s 50 ) 020, (canyp a5 (6l ol o 5 oagid
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glVertex3{dfis}( , sox 4w olaixa)

bl LAl 4z g5 (

GLUT s a3lay5 s aslel (saay am (slbl

A o o | JICS1 ol s b owms S5 oL g £9,5 Sob 5l k31, (glRotatef (40, 1,0, 1 ab coul g JSO cnl o) 5 b 2 i
(sl adls gy b jeS (2552 wuily (oo Froue 03,5 0bj b o5 L) 055 ealss o i (l 9590 50 Joads

10,5

£ 9255 o, OPENGL jo 1, JB5 5 255 5 05 3y (o0 25 @b 99 5l eolial L

voi d gl ut Sol i dSphere( G.doubl e radius, G.int slices, Gint stacks);
voi d gl ut WreSphere(G.doubl e radius, G.int slices, Gint stacks);

el Zjgmme Jsb o Slosis olaws STACKS §Z jgome o> lownis slaas SIICES (65 gless radius s ] yo a5

radius=0.9, slices=50, stacks=40) s o p; JSb 01, JBg 50,5 5l o

=2 Sphere Example

: u.v&o

PSS oy (JB 55 g g xS 98 90 Al se ) U 9o Sl eslatul b

voi d gl ut Sol i dCube( G.doubl e si ze);
voi d gl ut WreCube(G.doubl e size);

WS e aseioe |y £S5l alaS e 6 o5l SiZE as
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WS oo a1, A als s o3l b g 50,5 5l e iy SIS 50

Cube Example

:Jag)ﬁu

Do &y el b (Jagi g g8 by e g8 90 Sbml (Il
voi d gl ut Sol i dCone( G_doubl e base, G.doubl e height, G.int slices, Gint stacks);

voi d gl ut WreCone(G.doubl e base, G.doubl e height, Gint slices, Gint stacks);
A e asiie [y Z jeoe Job 50 Slesis slaws STACKS §Z 970 Jo> lownis slaws SIICES ¢ o0 glis ) height « 6,0 00cls ¢la Dase

ams e las |, (base=0.4, height=1.0, slices=50, stacks=40) clasis b by, S 55 Jlo

Cone Example

(TOrus) aw s 4il>
Pl 2 g &g 0,18 0525 SN (6 aniy wiile (( JBgi g g5 ) IS ol 51 g5 90 oloml ISl

voi d gl ut Sol i dTorus(G.doubl e i nner Radi us, GLdoubl e out er Radi us, GLint nsides, GLint
rings);
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void gl ut WreTorus(G.doubl e i nner Radi us, GL.doubl e out erRadi us, G.int nsides, G.int
rings);
Sl 6520 o olasi FINGS 5 sl o pls idu ,a sl el slaws NSIES « g, ¢les OUterRadius ¢ shs gl innerRadius

: .o o (iNNerRadius=0.3, outerRadius=0.8, nsides=50, rings=40) clasxio b Jtio »; S 5

Torus Example

JOTC

13,88 e HLiB T o lole Al p s gz i | (JB 5 g ne Ohso 4) (65988 SO oy Ol e (LS (]

voi d gl ut Sol i dTeapot (G.doubl e si ze);
void gl ut WreTeapot (G.doubl e si ze);

oS oo alasde £/ g o3l LTy (6,98 51 s JSE 0 .08 e ateine | (6,98 (s o3Il SIZ@ el b as

B3 Teapot Example

(Olog¥,T (g ) ;50 (g 4y JIS!
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oy o oy ol e daid g ool (Lo o] wolgs a0 ylesS,T Jloo )l Blod 51) s o1 55 JpS a8 038 oo llas] o 1) (6,50 Jal GLUT 6 ailbslis

:@wwmuoijléﬁw ol o 4y 1) JBLGI ol oS

voi d gl ut Sol i dOct ahedr on(voi d);
voi d gl ut WreCQGct ahedron(void);

=2 Other, glut things!

voi d gl ut Sol i dTet rahedron(voi d);
void gl ut WreTetrahedron(void);

Other glut things!

voi d gl ut Sol i dl cosahedron(void);
voi d gl ut Wr el cosahedron(voi d);
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Other glut things!

D O 990 A S0 S o

5 el 5 o dw b1y gamr Y K10 550 50 (LB als aF sl ] Cugi ¢ 00,8 ey |y (g ds UK (g0lans g ol oo LiT aan Y b iy a5 68T
oS ol 1) (89 39350 GIUT (6 GluliS 15 solel g0 a4 canSlo 0 45 5 lad ) (s & 90 0 xS Sy

S oS e ey (b plesd lids | caSe .ol (GL_LINES) Ls bos 5 (GL_QUADS) o ¥ ¢ ao,ls 55,15 ool sl a5 6l aub sles!

0S5 oo Jog o2 ]y iy (SN e bglas 5l eoliiuwl b s 9 kS (o0 02 5l Alol b o p0 90 Tl oo 0 plmil 32157 (59,
(e o] )  INVEOUPR PRPERRU R H

1 #include <GL/glut.h>

2 int Height=400, Width=400;

3 float Size=0.5;

4 void display(void)

5 {

6 glClear (GL_COLOR BUFFER BIT);
7 glRotatef (50,1,0,1);

8 glPolygonMode (GL FRONT AND BACK, GL_LINE);
9 glBegin (GL_QUADS) ;

10 glVertex3f (0.0, 0.0, 0.0);

11 glVertex3f (Size, 0.0, 0.0);

12 glVertex3f (Size, Size, 0.0);
13 glVertex3f (0.0, Size, 0.0);

14 glvertex3f(0.0, 0.0, -Size);
15 glVertex3f (Size, 0.0, -Size);
16 glVertex3f (Size, Size, -Size);
17 glvertex3f (0.0, Size, -Size);
18 glEnd () ;

19 glBegin (GL LINES) ;

20 glvVertex3f (0.0, Size, 0.0);

21 glVertex3f (0.0, Size, -Size);
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22
23

24
25

26
27
28

29
30 }
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glVertex3£(0.0, 0.0, 0.0);
glvVertex3f (0.0, 0.0

glVertex3f (Size, 0.0, 0.0);
glVertex3f (Size, 0.0

glVertex3f (Size, Size, 0.0);
glVertex3f (Size, Size, -Size);
glEnd() ;

glutsSwapBuffers () ;

31 int main(int argc, char **argv)

32 {
33
34
35
36

37

38
39 }

glutInit (&argc, argv);
glutInitDisplayMode (GLUT DOUBLE) ;
glutInitWindowSize (Width, Height);
glutCreateWindow ("Manual Cube");

glutDisplayFunc (display) ;

glutMainLoop () ;

e oS |y caaSe (5 031l 5l D90 53 B ol 00,8 iy a5 SIZ@ 6wy (ke ¥ Las o sl 03,5 Lak> leoss s asliy slp |y (1S 05 len
Cazy 10) auS e i Z g X slagme sliwl) 0 ax 0 00 oad o0ls sla losS )T Gubo a5 il 00,5 ol glRotate Pl IV PR G PP
glPolygonMode o jlA s s .05 ools Lioles JolS j5b any canSeo a5 wal 03,5 ol sl ) 51 ool d(majlop o0 E990 cnl 4 o sla
Size ds Jsb LZ=0 o1, cmp WY LV bghs 10 (a2l 00l grudgi W3 1) @l opl) 0 s 5ol b xk e o pg 516wl 03,5 solil
(o anlss oo JS0 Cta Z (0l b a5 @S (92 0 4z g8 e Codle ) Z=-S1Z@ L ()] ety (5 1) oupe VW BNVE Lo 1 5wl 65,5 o)
Jiie asilon 5 bslas 6 4y ol 00,5 o o 4y boshas (g alwssy 1, @)1 (BN Jomo YA 1R boslas ;5 s 5 ol 03,5 oo SIZ€ el Jsbo

=3 Manual Cube
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