JeaHOoCTaBHE aHUMaLUje

Ko OPpAHMHATHHU CUCTEM

Kaz roa ce nomepu npo3op y KOme ce upTa UAnM My Ce MPOMEHM Be/IMYMHA, OnepaTuBHU
cuctem obpahyje Taj curHan. Mporpamep nma moryhHocT Aa obpaam v ogpearyje Ha Takae CUTHan
PYTMHOM Kojy npocneay OYyHKUMjM glutReshapeFunc () . OHa ce no3vBa CBakKWM NyT Kaga ce
fobuvje oBakaB cuMrHan of onepaTMBHOr cucTema. Ta ¢yHKUMja Mopa noHoBo Aa dopmupa
NpPaBoyraoHu pernoH Koju he 6UTH peHOEPOBaH, Kao 1 Aa AeduHULIE KOOPAUHATHU CUCTEM Y KOME
ce objeKkTn upTajy.

Ha npumepy wucnog ce moxe BMAeTM PyHKUMja reshape (int w, int h) Koja ce
npocnehyje dyHKUNjuU glutReshapeFunc (reshape) .

void reshape (int w, int h)
{
glViewport (0, 0, (GLsizei) w, (GLsizei) h);
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity ()
gluOrtho2D (0.0, (GLdouble) w, 0.0, (GLdouble) h);

OyHKUNjy reshape Kpeupa nporpamep TakKo A MOpa fa NpUMMa ABa NapameTpa Koja
npeAacTaB/bajy AMMEH3Mje Y MUKCeNMMa NPO30pa Koju je MPOMEHUO BENMYMHY UK je CAMO NOMEpPEH.
Hapepba glviewport nofellaBa NPaBOYraOHUK 33 LpTarbe TaKO A3 Ce LpTakbe BPLUM Ha Liesiom
nposopy. HapeaHe Tpu Hapeabe (glMatrixMode, glLoadIdentity M gluOrtho2D)
noJellaBajy KOOPAMHATHU CUCTEM 3a LpTarbe TAaKO A3 Yy JOHEM JIEBOM YI/ly eKpaHa byae Tayka ca
koopguHatama (0,0), a y roprbem NEBOM YI/ly Tauka ca KoopauHaTama (w, h). YonwTeHo, He Mopajy
Aa byay TakBe KoopauHaTe AOHE /IeBE M TOpHe AecHe Tayke eKpaHa, LWTO 3aBUCKM og, Tora LTa
nporpamep »*enu aa npuKarke Ha ekpaHy.

AHumanuja

AHuMauMja ce gobuja ysacTonHMM UpTakbem cauKa (ppejmosa). UcupTtaBarbe dpejmosa
MOXe [la ce M3BPLUABa Ca HEKOM 3a4aToOM ydyecTaHowhy UAK NaK Ha HEKM ynasHu gorafaj uHMUMpaH
04, CTpaHe KOPMCHMKa.
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PykoBame yj1a3HMM gorahajuma

3a KOMYHMKaUMjy anjnkauumje ca onepaTMBHUM CUCTEMOM KopucTe ce dyHKumnje bubanoteke
GLUT. bubnuoteka GLUT noceayje metoae Kojuma Ce MOXKe OZpearoBaTu Ha CUrHane Koje wwasbe
onepaTUBHKU cucTem Kagaa aohe go aorahaja Koju je HMUMpPAH o4 cTpaHe KoOPUCHUKa. PyHKUMja Koja
ce KOPUCTM Npu NPOMEHU BeIMYMHE NPOo30pa UKW Nomeparby Npo3opa je Beh nomeHyTa, mehytnm
nopea, ke noctoje 1 GyHKUMje Koje npenosHajy gorahaje Tactatype Uan muLua:

o glutReshapeFunc(void(*func)(int w, int h)) — Yka3yje Ha aKumjy Koja ce nsBpLuaBa NpUANKOM
NnpoMeHe BesiM4YnHe Npo3opa.

o glutKeyboardFunc(void(*func)(unsigned char key, int x, int y)) — Yka3yje Ha akuujy Koja ce
W3BPLLABA YKOJIMKO Ce MPUTUCHE HEKO AyrMe Ha TacTaTypu.

o glutMouseFunc(void(*func)(int button, int state, int x, int y)) — YKasyje Ha akuujy Koja ce
M3BPLUABA aKO Ce NPUTUCHE TacTep MULLA.

e glutMotionFunc(void(*func)(int x, int y)) — Peructposarbe pyTMHe Koja ce W3BplUaBa
NPUANKOM Nomepatsa MuLLIa.

Mporpamep Kpeupa OYHKUWjy Koja he ce M3BPWINTM KAao OAr0OBOP Ha CUrHaN KoOju Wasbe
onepatuBHM cuctem. Ta dyHKUMja ce npocnehyje jeaHoj og HaBeaeHUX GyHKUMja Y 3aBUCHOCTM O,
TOra Ha Koju cMrHan nporpamep ¥eau aa oaroBopu.

[a 6u annuKauuja pearosana Ha NPOMeEHY CTakba TacTepa MULLA, MeToAa KOjy Kpenpa KOPUCHUK
npocnehyje ce pyHKUMjK

glutMouseFunc (void (*func) (int button, int state, int x, int y)).

Ta meToga mopa fa MMa 4YeTupu uenobpojHa napameTpa. lMpBM NapameTap je KOHCTaHTa Koja
npeacTas/ba TacTep MWLIA KOje je WHWLMPAo CUrHan M Moxe 6utm GLUT LEFT BUTTON,
GLUT RIGHT BUTTON wau GLUT MIDDLE BUTTON. [lpyrM napameTap yKasyje Ha CTake Tactepa
MMWLIA KOje je HacTano MPWIMKOM reHepucara curHana. Moxke 6uUTM GLUT DOWN (NpuTUCHYT
Tactep) uan GLUT UP (nywTeH Tactep).

BUTHO je HanomeHyTn aa je y OpenGL-y moryhe 3asaTn QyHKUMjy Koja he ce u3HOBa
M3BPLIABATU YBEK KaZa ce He BpwwM obpaga HEKOr cMrHana onepaTMBHOr cuctema. To ce paau
npocnehmBarbem NoKasmeBaya Ha Ty PyHKUMjy meTogm glutIdleFunc (void (*func) (void)).
Ykonuko ce npocneam NULL, oHemoryhaBa ce M3BpluaBakbe NPETX04HO nocnate GpyHKumje.

Y npumepy mcnoa, Kaga ce NpUTUCHe sIeBM TacTep MULLA MOYMHbE M3BPLIABarbe QYHKUMje
ChangePosition Kag rog ce He obpahyje Hekn pgorahaj. PyHKLMja ChangePosition ce u3BpLIaBa
Y KOHTUHYUTETY, OAHOCHO YMM Ce 3aBpLUIN HbEeHO N3BpLUaBatbe NOYNHE NOHOBHO MU3BpLLUAaBatbe UCTE.
MpUTUCKOM He AecHU TacTep muwa meTogu glutIdleFunc ce npocaehyje NULL na vM3BplUaBakbe
dYHUKMje ChangePosition npecTaje.

PauyHapcKa rpaduka, MpupogHo-matemaTMukm dpakynTeT, Kparyjesal,



void mousePress (int button, int state, int x, int vy)

{
switch (button)

{
case GLUT LEFT BUTTON:

if (state == GLUT_DOWN)
glutIdleFunc (ChangePosition);
break;
case GLUT RIGHT BUTTON:
if (state == GLUT_ DOWN)
glutIdleFunc (NULL) ;
break;
default:
break;

Octane ¢yHKUMje 3a pyKoBarbe ynasHMM gorahajuma TacTaType M Mulla KOpUCTe ce Ha
C/IMYaH HauyuMH Kao 1 Beh objawmeHa glutMouseFunc. Y OKBMPY HapeaHuX nornass/ba buhe Buwe
peyn o bMma.

3aganu

1. HaypTaT NnponsBo/baH KBaapaT Ha NPOM3BOJbHOj NO3NLMjM Ha EKPaHY, U HanNpPaBUTU aHUMaLNjy Y
Kojoj he Taj KBaApaT HenpecTaHO MeraTu 6oje (UpBeHa-3eneHa-nnaBa-UpBeHa-3eNeHa-.....) U TO
Hajsehom moryhom Bp3nHoMm.

2. Hauptatn npou3Bo/baH KBaApaT Ha MPOM3BOJ/bHOj MO3WMLMjM Ha €KpaHy, a NMOTOM HAnpaBuTU
aHumaumjy rge he ce Taj KBagpaT NPaBOJIMHU]CKM KpeTaTu yaecHO Npou3Bo/bHOM 6p3nHom. Kaga
KBaZpaT MOYHe A3 HecTaje ca eKpaHa ca AecHe CTpaHe, Tpeba Aa NoYHe Aa ce MojaB/byje ca nese
CTpaHe ekpaHa (Cauka 1). AHMMaLMja ce U3BpLUABa CaMo AOK je IeBM TacTep MULLA MPUTUCHYT.

Cnuka 1: Keadpam Hecmaje decHoO ca eKpaHa, d rnojasssyje ce 1eeo
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Pelieme

1. Ha npeTxogHMm YacoBuma 610 je peun o upTamy KBagpaTta. [a 6u ce merbane b6oje KBagpaTa,
A0BOJbHO je PyHKUMju glutIdleFunc () npocaegutu metoay display () Y KOjoj ce napameTpu 3a
n3bop 60je merajy Tako Aa aKo je 6una upBeHa, NOCTaB/ba ce 3e/1eHa, aKo je Buna 3eneHa NocTaB/ba
ce nnaBa, a aKo je 6buna nnasa noctasB/ba ce UpBeHa 6oja. Tume he ce ¢dyHKUMja display ()
W3BPLUABATU Y KOHTUHYUTETY jefHa 3a APYrom.

HenpectaHo merbartbe 60ja KBagpata ce MoxKe noctMhv M Tako wWTo ce  yHKUMjuK
glutDisplayFunc () npocneau ¢yHKuMja display (), Ha umjem Kpajy ce nosmea byHKUMja
glutPostRedisplay (). [o3nmB ¢yHKUMje glutPostRedisplay() W3a3mMBa TPEHYTHO
McupTaBakbe NPO30pa, LWTO Y OBOM CAy4ajy 3HAYM MOHOBHM NO3MB ¢yHKLMje display () .OBaKBa
nporpamMmcka KOHCTPYKUMja 3a mocneamuy MMa HenpecTaHo no3vBake ¢yHKuuje display (), a
camMuM TUM 1 npomMeHy 60ja 1 ncupTaBakbe KBagpaTa U3HOBa.

void display ()
{
glClear (GL_COLOR BUFFER BIT);

if(red == 1.0)
{
red = 0.0;
green = 1.0;
}
else if(green == 1.0)
{
green = 0.0;
blue = 1.0;
}
else if (blue == 1.0)
{
blue = 0.0;
red = 1.0;

glColor3f (red, green, blue);
glBegin (GL_ POLYGON) ;

glVertex3f (0.25, 0.25, 0.0);

glVertex3f (0.75, 0.25, 0.0);

glvVertex3f (0.75, 0.75, 0.0);

glVertex3f (0.25, 0.75, 0.0);
glEnd();

glFlush ();
glutPostRedisplay () ;
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2. Y PYyHKUMjU mousePress (int button, int state, int x, int y) Mcnoa, Kaaa je nesu
TacTep MuLIa NPUTUCHYT meToan glutIdleFunc () ce npocnehyje dyHKUMja ChangePosition ()
Yy KOjoj ce merbajy KoopAMHaTe 0b6jeKTa Koju ce LpTa U Y KOjoj ce MHULMPA HEroBo UCLPTaBaHE.
YKO/IMKO je NPUTUCHYT neBu Tactep muwa, GyHKUMja ChangePosition () he ce n3Bpwasati Kag
rog, Hema gpyror gorahaja. Yum ce nyctu nesu Tactep muwa, GYHKUMM glutIdleFunc () ce
npocnehyje NULL WTO A0BOAM A0 NPecTaHKa nssplaBama GyHKUMje ChangePosition ().

void mousePress (int button, int state, int x, int y)
{
switch (button)
{
case GLUT LEFT BUTTON:
if (state == GLUT_ DOWN)
glutIdleFunc (ChangePosition);
else glutIdleFunc (NULL) ;
break;
default:
break;

Mpu xopu3oHTaNHOM KpeTaky 06jeKTa, y KoopauHaTta ysoposa he octatn ucrta, gok he ce
MeraTh X KoopAanHaTta. KoopamHaTte TUX Tayaka ce memajy Y GyHKUMjU ChangePosition (), U TO
npu CBakoM MOHOBHOM MNO3WBY, X KOOpPAMHATa CBUX Tadaka ce Merba 3a 0.05y oarosapajyhem
cmepy. Mehytum, TUMe 61 ce KBaapaT yBeK Nomepao y AecHo, a NoTpebHo je Kaga nodyHe aa ce rybu
Ca eKkpaHa [ecHo, Aa Mo4YHe Aa ce MNojas/byje NeBO, OAHOCHO Aa Kpyxu.Ta ABa Aena ce mopajy
LpTaTH MNOTNYHO HE3aBMCHO Na Ce MOXe 3aK/byuyuTu Aa ce yBeK KBaapaT mMopa LpTaTy U3 ABa gena
Koja he 6UTK cnojeHa ocnm y HaBegeHoM cnyyajy (Cauka 2).

D(a’yz) H(d1y2) F(C,Yz) C(b’yZ)

A(ay;) G(dy))E(cy,) B(by,)

Cnuka 2. Ksaapar ce upTa U3 Asa Agena 36or notpebe aHMmaLmje

[akne, upTajy ce ABa nNpaBOyraoHWKa ymecTo jeaaH KBagpat u 10 AGHD w EBCF .
MHunumjanHo ce koopauHate a, b, ¢, d, y4, Y, NocTas/bajy Tako Aa Yetsopoyrao ABCD byae ksagpar.

KoopAamHaTHM cucTem 3a upTakbe gedUHUCAH je GyHKLMjoM:
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glOrtho (0.0, Y AXES * aspectRatio, 0.0, Y AXES, -1.0, 1.0)

OAHOCHO [OHba NeBa TauKka ekpaHa uma koopauHate (0.0,0.0), a roprba gecHa Tauka KoopauHaTe
(Y _ AXES -aspectRatio,Y _ AXES) rge cyY _ AXES un aspectRatio koHcTaHTHe BpeaHocTy.

Kaga je npuankom aHumauumje kKoopawHata a Beha og 0.0 wukoopaHuHaTa b marba of
Y _ AXES - aspectRatio npasoyraonmum tpeba aa 6yay cnojeHu, omHocHo aa bygec=d. Y
CynpoTHOM, NoTpebHo je LpTaTK ABa 04BOjeHa NpaBoyraoHuKa, U To0 AGHD po pecHe ueBuue ekpaHa,
a EBCF op neBe wuBMUe eKkpaHa. Y Tom cayyajy Tpeba pa 6yose ¢=00 , a
d =Y _ AXES - aspectRatio.

Ucnog ce moxe BuaeTn Kopg, ¢yHKUMje ChangePosition () Koja Ha Beh onmMcaH HayuH
pelwaBa npobsem NpomeHe KoopauHata KBagpaTa MPUAMKOM OMUCAHOr KpeTawa. MpomeHs/buse
a,b,c,dwv flag_cut cy rnobanne.

void ChangePosition (void)

{
if (b > Y AXES* aspectRatio || flag cut == 1)

{
flag cut = 1;

if (b+0.05 > Y AXES* aspectRatio)

b = 0.05;

d = Y AXES* aspectRatio;
}
else

b += 0.05;
a += 0.05;

if(a+0.05 > Y AXES* aspectRatio && flag cut == 1)
{

= 0.0;

+= 0.05;

+= 0.05;

0 Q0 O w

flag cut = 0;

if (flag _cut == 0)

a += 0.05;
b += 0.05;
c += 0.05;
d = c;

glutPostRedisplay () ;
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IIporpaMcku Koz,

#include <GL/glut.h>
#include <math.h>

int red = 1.
int green =

int blue = 0.0;

double WINDOW HIGHT = 500;
double Y AXES = 2.0;

double aspectRatio = 4.0/3.0;

double a = 1.25;
double b 1.75;
double c 1.50;
double d = 1.50;

int flag cut = 0;

void display ()
{
glClear (GL_COLOR BUFFER BIT);

if(red == 1.0)
{
red = 0.0;
green = 1.0;
}
else if(green == 1.0)
{
green = 0.0;
blue = 1.0;
}
else if (blue == 1.0)
{
blue = 0.0;
red = 1.0;

glColor3f (red, green, blue);
glBegin (GL_ POLYGON) ;

glvertex3f (0.25, 0.25, 0.0);

glVertex3f (0.75, 0.25, 0.0);

glVertex3f (0.75, 0.75, 0.0);

glvertex3f (0.25, 0.75, 0.0);
glEnd() ;

glColor3f (1.0, 1.0, 0.0);

glBegin (GL_ POLYGON) ;
glVertex3f (a, 1.25, 0.0);
glVertex3f (d, 1.25, 0.0);
glVertex3f (d, 1.75, 0.0);
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glvVertex3f (a, 1.75, 0.0);
glEnd () ;

glBegin (GL POLYGON) ;

glVertex3f (c, 1.25, 0.0);
glvVertex3f (b, 1.25, 0.0);
glvVertex3f (b, 1.75, 0.0);
glVertex3f (c, 1.75, 0.0);
glEnd();
glFlush ();
glutPostRedisplay () ;

}

void ChangePosition (void)

{
if(b > Y AXES* aspectRatio || flag cut == 1)

flag cut = 1;

if (b+0.05 > Y AXES* aspectRatio)
{

o
|

= 0.05;
c = 0.0;
= Y AXES* aspectRatio;

(o
|

if(a+0.05 > Y AXES* aspectRatio && flag cut == 1)
{

if (flag _cut == 0)

a += 0.05;
b += 0.05;
c += 0.05;
d = c;

glutPostRedisplay () ;
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void init (void)
{
glClearColor (0.0, 0.0, 0.0, 0.0);
glMatrixMode(GL_PROJECTION);
glLoadIdentity () ;
glOortho (0.0, Y AXES * aspectRatio, 0.0, Y AXES, -1.0, 1.0);

void reshape (int w, int h)
{
if(w < h)
WINDOW HIGHT
else
WINDOW HIGHT

w / aspectRatio;

h;

glviewport (0,0, WINDOW HIGHT*aspectRatio, WINDOW HIGHT) ;
glMatrixMode (GL_PROJECTION) ;

glLoadIdentity ()

glOortho (0.0, Y AXES * aspectRatio, 0.0, Y AXES, -1.0, 1.0);

void mousePress (int button, int state, int x, int y)
{
switch (button)
{
case GLUT LEFT BUTTON:
if (state == GLUT_ DOWN)
glutIdleFunc (ChangePosition) ;
else glutIdleFunc (NULL) ;
break;
default:
break;

int main (int argc, char** argv)

{
glutInit (&argc, argv);
glutInitDisplayMode (GLUT SINGLE | GLUT_ RGB);
glutInitWindowSize (WINDOW HIGHT*aspectRatio, WINDOW HIGHT) ;
glutInitWindowPosition (100, 100);
glutCreateWindow ("hello") ;

init ();

glutDisplayFunc (display) ;
glutReshapeFunc (reshape) ;
glutMouseFunc (mousePress) ;

glutMainLoop () ;

return 0;
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Domahu 3apaTtak:

HaupTatu BeTperbauy u cyHue. Mputom, envca BeTperaye Tpeba ga ce okpehe cee Bpeme. Ha KnuK
muwa Tpeba ga ce nomepa CyHUE, Koje KpeTatbem OMnucyje Kpy*KHW nyk. AHMMauWja pagu OoK je
MPUTUCHYT KJUK HA MULLY, Y CYNPOTHOM He pagu.

PapoBe cnati Ha email: dragutin.ostojic@pmf.kg.ac.rs.
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