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/ /  ========================================================================== 
/ /  PRI MER EJEMPLO DE USO DE OPENGL 
/ /  Obj et i vo:  Funci ones más i mpor t ant es par a cr ear  una vent ana en OpenGL.  
/ /  ========================================================================== 
 
#i ncl ude <wi ndows. h>  / /  MS Wi ndows r equi er e que est e header  se i nc l uya ant es 
                      / /  de gl . h y gl u. h 
#i ncl ude <GL/ gl ut . h>  / /  gl ut . h gar ant i za que gl . h y gl u. h se i nc l uyan 
#i ncl ude <st di o. h>    / /  Ya que muchas apl i caci ones en OpenGL hacen uso de C,  
                      / /  es común i ncl ui r  est os header s 
#i ncl ude <st dl i b. h> 
 
voi d i ni t  ( voi d)  
{  
  gl Enabl e ( GL_DEPTH_TEST) ;  
  gl Cl ear Col or  ( 0. 0,  0. 0,  0. 0,  0. 0) ;  / /  Col or  par a bor r ar  l a pant al l a 
}  
 
voi d di spl ay ( voi d)  
{ / /  f unci ón que es l l amada r epet i da- veces par a r edi buj ar  l a pant al l a.  
 
 gl Cl ear  ( GL_COLOR_BUFFER_BI T |  GL_DEPTH_BUFFER_BI T) ;  
 / /  Li mpi a l a pant al l a con el  col or  dado por  gl Cl ear Col or ( ) .  
 
 gl PushMat r i x  ( ) ;  
 / /  Aquí  se codi f i car án l os di buj os. . .  
 gl PopMat r i x  ( ) ;  
 
 gl ut SwapBuf f er s ( ) ;  
 / /  Tener  dobl e buf f er  t i ene l a vent aj a que cuando se est á most r ado por  
 / /  pant al l a,  en el  ot r o buf f er  se est á di buj ando l a pr óxi ma i magen.  
 / /  Cada f r ame es most r ado úni cament e cuando el  di buj o ha s i do t er mi nado,  
 / /  s i  se obser va l a pant al l a,  nunca se ver á un di buj o par c i al .  
}  
 
voi d r eshape( i nt  w,  i nt  h)  
{  
 gl Vi ewpor t  (  0,  0,  w,  h ) ;   / /  " VI EWI NG"  
 / /  " Vi ewpor t "  hace r ef er enci a a l a sal i da por  l a vent ana.  
 / /  Que r el aci ón hay con el  cer o, cer o de l a vent ana " i nt er na"  y el  cer o, cer o 
 / /  de l a vent ana que sal dr á en l a pant al l a.  
 
 gl Mat r i xMode (  GL_PROJECTI ON ) ;  
 / /  Con est e comando se di ce que el  gl LoadI dent i t y( ) ,  que est á a 
 / /  cont i nuaci ón,  van a af ect ar  a l a pr oyecci ón de l a mat r i z  del  
 / /  model o,  en vez de l a mat r i z  model v i ew ( " punt o de v i st a" ) .  
 
 gl LoadI dent i t y  (  ) ;  
 / /  La mat r i z  de t r ansf or maci ón va a ser  l a mat r i z  i dent i dad. Est o es necesar i o 
 / /  por que l as t r ansf or m.  se r eal i zan mul t i pl i cando por  l a act ual  mat r i z  de 
 / /  t r ansf or m. .  Si  no se car ga l a mat r i z  i dent i dad l as t r ansf or maci ones 
 / /  se van a i r  acumul ando.  
 
 gl Or t ho ( - 5. 0,  5. 0,  - 5. 0,  5. 0,  - 5. 0,  5. 0) ;   / /  " PROJECTI ON"  
 / /  Est abl ece el  s i s t ema de coor denadas de cómo un obj et o es most r ado en l a 
 / /  pant al l a.  Además,  con l os par ámet r os se est abl ece el  r ango de coor denada 
 / /  de l o que se ver á.  La pr oyecci ón or t ogonal  no cambi a el  vol umen de l os 
 / /  obj et os con l a di st anci a de l a cámar a,  est o no sucede con v i st as en 



� � � � � � � � � 	 � 
 � 	 � � � � 	 
 
 � � 
 � � � � � 
 � � � � 
 � 
 � � � � � � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 	 � � � � 
 � � 






 A

 / /  per spect i va.  
 gl Mat r i xMode(  GL_MODELVI EW ) ;  / /  Vuel ve al  model o de mat r i z  " punt o de v i st a"  
 
 gl LoadI dent i t y  (  ) ;  
}  
 
voi d keyboar d ( unsi gned char  key,  i nt  x ,  i nt  y)  
{  
 swi t ch ( key)  {  
     case 27:       / /  t ec l a de Escape 
     ex i t  ( 0) ;  
     br eak;  
    case ' f ' :  
     gl ut Ful l Scr een ( ) ;  / /  De vent ana a pant al l a compl et a 
     br eak;  
    case ' w' :  
     gl ut ReshapeWi ndow ( 250, 250) ;   / /  Sal i da gr áf i ca en una vent ana 
     br eak;  
    def aul t :  
     br eak;  
  }  
}  
 
i nt  mai n ( i nt  ar gc,  char * *  ar gv)  
{  
 gl ut I ni t  ( &ar gc,  ar gv) ;   / /  negoci a una sesi ón con el  s i s t ema oper at i vo 
 gl ut I ni t Di spl ayMode ( GLUT_RGB |  GLUT_DOUBLE) ; / /  Modo di spl ay.  Col or :  RGB.  
                                              / /  Buf f er :  dobl e 
 gl ut I ni t Wi ndowSi ze  ( 250, 250) ;  
 gl ut I ni t Wi ndowPosi t i on  ( 100, 100) ;  / /  posi c i ón i ni c i al  de l a vent ana gr áf i ca 
 gl ut Cr eat eWi ndow ( " Mi  pr i mer a vent ana de OpenGL" ) ;  
 
 i ni t  ( ) ;         / / l l amada a i ni c i al i zaci ón 
 
 gl ut ReshapeFunc  ( r eshape) ;   / /  Comuni ca con que f unci ón se 
                              / /  va a r edi buj ar  l a pant al l a 
 
 gl ut Keyboar dFunc ( keyboar d) ;  / /  Ll amada par a event os del  t ec l ado 
 gl ut Di spl ayFunc ( di spl ay) ;   / /  Comuni ca cual  es l a f unci ón encar gada de 
                             / /  hacer  el  di buj o y l os r epet i dos r ef r escos 
                             / /  de pant al l a.  
 
 / /  Muest r a y r ef r esca const ant ement e l a vent ana gr áf i ca con el  di buj o 
 gl ut Mai nLoop ( ) ;        / /  Cr ea l a vent ana y di buj a. . .  
 
 r et ur n ( 0) ;  
}  
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gl Ver t ex2s ( 2,  3) ;   
gl Ver t ex3d ( 0. 0,  0. 0,  3. 1415926536898)   
GLdoubl e dvect [ 3]  = { 5. 0,  9. 0,  1992. 0) ;  
gl Ver t ex3dv ( dvect ) ;   
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/ /  ========================================================================== 
/ /  SEGUNDO EJEMPLO DE USO DE OPENGL 
/ /  Obj et i vo:  Ej empl o de pr i mi t i vas geomét r i cas en OpenGL.  
/ /  ========================================================================== 
#i ncl ude <wi ndows. h> 
#i ncl ude <GL/ gl ut . h> 
#i ncl ude <st di o. h> 
#i ncl ude <st dl i b. h> 
 
voi d i ni t  (  voi d )  
{  
 gl Enabl e     (  GL_DEPTH_TEST ) ;  
 gl Cl ear Col or  (  0. 0,  0. 0,  0. 0,  0. 0 ) ;  
}  
 
voi d di spl ay (  voi d )  
{  
  gl Cl ear  (  GL_COLOR_BUFFER_BI T |  GL_DEPTH_BUFFER_BI T ) ;  
  gl PushMat r i x  (  ) ;  
  gl Col or 4f  (  1. 0,  1. 0,  1. 0,  1. 0 ) ;  
  gl Tr ansl at ef ( - 1. 5f , 0. 0f , 0. 0f ) ;      / /  Las pr óxi mas f i gur as se 
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                                     / /  despl azar án haci a l a i zqui er da.  
 
  gl Begi n( GL_TRI ANGLES) ;              / /  Di buj ar  usando t r i ángul os 
    gl Col or 3f ( 1. 0f , 0. 0f , 0. 0f ) ;        / /  Col or  Roj o 
    gl Ver t ex3f (  0. 0f ,  1. 0f ,  0. 0f ) ;    / /  Ar r i ba 
 
    gl Col or 3f ( 0. 0f , 1. 0f , 0. 0f ) ;        / /  Col or  Ver de 
    gl Ver t ex3f ( - 1. 0f , - 1. 0f ,  0. 0f ) ;    / /  I zqui er da Abaj o 
 
    gl Col or 3f ( 0. 0f , 0. 0f , 1. 0f ) ;        / /  Col or  Azul  
    gl Ver t ex3f (  1. 0f , - 1. 0f ,  0. 0f ) ;    / /  Der echa Abaj o 
  gl End( ) ;                            / /  Ter mi na de di buj ar  t r i ángul o 
 
  gl Tr ansl at ef ( 3. 0f , 0. 0f , 0. 0f ) ;       / /  Las pr óxi mas f i gur as se 
                                     / /  despl azar án haci a l a der echa.  
 
  gl Begi n( GL_QUADS) ;                  / /  Di buj a cuadr ado 
     gl Ver t ex3f ( - 1. 0f ,  1. 0f ,  0. 0f ) ;   / /  I zqui er da Ar r i ba 
     gl Ver t ex3f (  1. 0f ,  1. 0f ,  0. 0f ) ;   / /  Der echa Ar r i ba 
     gl Ver t ex3f (  1. 0f , - 1. 0f ,  0. 0f ) ;   / /  Der echa Abaj o 
     gl Ver t ex3f ( - 1. 0f , - 1. 0f ,  0. 0f ) ;   / /  I zqui er da Abaj o 
  gl End( ) ;  
 
  gl PopMat r i x   (  ) ;  
  gl ut SwapBuf f er s (  ) ;  
}  
 
voi d r eshape( i nt  w,  i nt  h)  
{  
 gl Vi ewpor t  (  0,  0,  w,  h ) ;  
 gl Mat r i xMode (  GL_PROJECTI ON ) ;  
 gl LoadI dent i t y  (  ) ;  
 gl Or t ho ( - 5. 0,  5. 0,  - 5. 0,  5. 0,  - 5. 0,  5. 0) ;  
 gl Mat r i xMode (  GL_MODELVI EW ) ;  
 gl LoadI dent i t y  (  ) ;  
}  
 
voi d keyboar d (  unsi gned char  key,  i nt  x ,  i nt  y  )  
{  
   swi t ch (  key )  {  
   case 27:  / /  t ec l a de Escape 
     ex i t  (  0 ) ;  
     br eak;  
   case ' f ' :  
     gl ut Ful l Scr een (  ) ;  
     br eak;  
   case ' w' :  
     gl ut ReshapeWi ndow (  250, 250 ) ;  
     br eak;  
   def aul t :  
     br eak;  
   }  
}  
 
i nt  mai n (  i nt  ar gc,  char * *  ar gv )  
{  
 gl ut I ni t  ( &ar gc,  ar gv) ;  
 gl ut I ni t Di spl ayMode ( GLUT_RGB |  GLUT_DOUBLE) ;  
 gl ut I ni t Wi ndowSi ze  ( 250, 250) ;  
 gl ut I ni t Wi ndowPosi t i on  ( 100, 100) ;  
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 gl ut Cr eat eWi ndow  ( " Pr i mi t i vas en OpenGL" ) ;  
 i ni t  (  ) ;  
 
 gl ut ReshapeFunc  (  r eshape  ) ;  
 gl ut Keyboar dFun  (  keyboar d ) ;  
 gl ut Di spl ayFunc  (  di spl ay  ) ;  
 
 gl ut Mai nLoop   (  ) ;  
 
 r et ur n ( 0) ;  
}  
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voi d di spl ay ( voi d)  
{  

gl Cl ear  ( GL_COLOR_BUFFER_BI T |  
GL_DEPTH_BUFFER_BI T) ;  
gl PushMat r i x  ( ) ;  
[ nuevos cont eni dos]  
gl PopMat r i x  ( ) ;  
gl ut SwapBuf f er s ( ) ;  

}  
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/ /  ========================================================================== 
/ /  TERCER EJEMPLO DE USO DE OPENGL 
/ /  Obj et i vo:  Ej empl o de ani maci ón en OpenGL.  
/ /  Rot aci ón pul sando l a t ecl a " t "  o " c"  
/ /  ========================================================================== 
 
#i ncl ude <wi ndows. h> 
#i ncl ude <GL/ gl ut . h> 
#i ncl ude <st di o. h> 
#i ncl ude <st dl i b. h> 
 
GLf l oat  r t r i ;    / /  Angul o de r ot aci ón del  t r i ángul o. . .  
GLf l oat  r quad;   / /  Angul o de r ot aci ón del  cuadr ado. . .  
 
voi d i ni t  ( voi d)  
{  
  gl Enabl e     ( GL_DEPTH_TEST) ;  
  gl Cl ear Col or  ( 0. 0,  0. 0,  0. 0,  0. 0) ;  
}  
 
voi d di spl ay ( voi d)  
{  
  gl Cl ear  ( GL_COLOR_BUFFER_BI T |  GL_DEPTH_BUFFER_BI T) ;  
  gl PushMat r i x  ( ) ;  
 
  gl Tr ansl at ef ( - 1. 5f , 0. 0f , 0. 0f ) ;   / /  Despl aza pr óxi mos di buj os a i zqui er da 
  gl Rot at ef ( r t r i , 0. 0f , 1. 0f , 0. 0f ) ;  / /  Rot aci ón en ej e Y,  ángul o var i abl e.  
                                  / /  Pr óxi mos di buj os apar ecer er án r ot ados.  
 
  / /  Ver i f i car  que no es l o mi smo r ot ar  y t r asl adar  que al  r evés.  
 
  gl Begi n( GL_TRI ANGLES) ;   / /  Di buj a un Tr i ángul o 
    gl Col or 3f ( 1. 0f , 0. 0f , 0. 0f ) ;   gl Ver t ex3f (  0. 0f ,  1. 0f ,  0. 0f ) ;  
    gl Col or 3f ( 0. 0f , 1. 0f , 0. 0f ) ;   gl Ver t ex3f ( - 1. 0f , - 1. 0f ,  0. 0f ) ;  
    gl Col or 3f ( 0. 0f , 0. 0f , 1. 0f ) ;   gl Ver t ex3f (  1. 0f , - 1. 0f ,  0. 0f ) ;  
  gl End( ) ;  
 
  gl LoadI dent i t y( ) ;   / /  " Reset "  de l a mat r i z  act ual  de v i sual i zaci ón 
                     / /  model v i ewpor que va acumul ando l as mat r i ces 
                     / /  de t r ansf or maci ón.  Obser var  que sucede al  no 
                     / /  ej ecut ar se est a l i nea ( se acumul a l as r ot aci ón 
                     / /  al  r ededor  del  ej e Y) .  
 
  gl Tr ansl at ef ( 1. 5f , 0. 0f , 0. 0f ) ;     / /  Despl azar  pr óxi mos di buj os a der echa 
  gl Rot at ef ( r quad, 0. 0f , 1. 0f , 0. 0f ) ;  / /  Rot aci ón en ej e X,  ángul o var i abl e.  
                                   / /  Los pr óxi mos di buj os apar ecer án r ot ados 
 
  gl Col or 3f ( 0. 5f , 0. 5f , 1. 0f ) ;        / /  Pr óxi mos di buj os van a ser  en Azul  
 
  gl Begi n( GL_QUADS) ;      / /  Cuadr i l át er o 
    gl Ver t ex3f ( - 1. 0f ,  1. 0f ,  0. 0f ) ;  
    gl Ver t ex3f (  1. 0f ,  1. 0f ,  0. 0f ) ;  
    gl Ver t ex3f (  1. 0f , - 1. 0f ,  0. 0f ) ;  
    gl Ver t ex3f ( - 1. 0f , - 1. 0f ,  0. 0f ) ;  
  gl End( ) ;  
 
  gl PopMat r i x  ( ) ;  
  gl ut SwapBuf f er s ( ) ;  
}  
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voi d r eshape( i nt  w,  i nt  h)  
{  
 gl Vi ewpor t    (  0,  0,  w,  h ) ;  
 gl Mat r i xMode (  GL_PROJECTI ON ) ;  
 gl LoadI dent i t y  (  ) ;  
 gl Or t ho ( - 5. 0,  5. 0,  - 5. 0,  5. 0,  - 5. 0,  5. 0) ;  
 gl Mat r i xMode (  GL_MODELVI EW ) ;  
 gl LoadI dent i t y  (  ) ;  
}  
 
voi d keyboar d ( unsi gned char  key,  i nt  x ,  i nt  y)  
{  
  swi t ch ( key)  {  
  case 27:     / /  t ec l a de Escape 
     ex i t  ( 0) ;  
     br eak;  
  case ' f ' :  
     gl ut Ful l Scr een ( ) ;  
     br eak;  
  case ' w' :  
     gl ut ReshapeWi ndow ( 250, 250) ;  
     br eak;  
  case ' t ' :   / /  t ec l a par a r ot ar  " t " r i ángul o 
     r t r i +=1. 2f ;  
     gl ut Post Redi spl ay( ) ;  / /  l l ama a l a f unci ón di spl ay.  
     br eak;  
  case ' c ' :   / /  t ec l a par a r ot ar  " c" uadr ado 
     r quad- =1. 2f ;  
     gl ut Post Redi spl ay( ) ;  
     br eak;  
  def aul t :  
     br eak;  
  }  
}  
 
i nt  mai n ( i nt  ar gc,  char * *  ar gv)  
{  
  gl ut I ni t  ( &ar gc,  ar gv) ;  
  gl ut I ni t Di spl ayMode ( GLUT_RGB |  GLUT_DOUBLE) ;  
  gl ut I ni t Wi ndowSi ze  ( 250, 250) ;  
  gl ut I ni t Wi ndowPosi t i on  ( 100, 100) ;  
  gl ut Cr eat eWi ndow   ( " Rot aci ones -  Pul sar  [ t ]  o [ c ] " ) ;  
  i ni t  ( ) ;  
 
  gl ut ReshapeFunc ( r eshape) ;   / /  l l amada p/ event os r eshape de vent ana 
  gl ut Keyboar dFunc( keyboar d) ;  / /  l l amada par a event os del  t ec l ado 
  gl ut Di spl ayFunc ( di spl ay) ;   / /  l l amada par a di buj ar . . .  
  gl ut Mai nLoop ( ) ;             / /  Cr ea l a vent ana y di buj a. . .  
 
  r et ur n ( 0) ;  
}  
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gl Rot at ef ( r t r i , 0. 0f , 1. 0f , 0. 0f ) ;   
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case ' t ' :  
   r t r i +=1. 2f ;  
   gl ut Post Redi spl ay( ) ;  
   br eak;   
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voi d gl Rot at e{ f d} ( TYPE angl e,  TYPE x,  TYPE y,  TYPE z)   
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gl LoadI dent i t y( ) ;   
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/ /  ========================================================================== 
/ /  CUARTO EJEMPLO DE USO DE OPENGL 
/ /  Obj et i vo:  
/ /  Ej empl o par a obser var  l a r ot aci ón r espect o a l os ej es.  Tecl as:  
/ /   <ESC>:  sal i r  
/ /   f :  pant al l a compl et a 
/ /   w: en vent ana 
/ /   y : r ot aci ón en ej e " y"  
/ /   x : r ot aci ón en ej e " x"  
/ /   a:  r ot aci ón en " a" mbos ej es.  
/ /  ========================================================================== 
 
#i ncl ude <wi ndows. h> 
#i ncl ude <GL/ gl ut . h> 
#i ncl ude <st di o. h> 
#i ncl ude <st dl i b. h> 
 
GLf l oat  Rot _Y;  / /  Angul o de r ot aci ón r espect o a " Y"  
GLf l oat  Rot _X;  / /  Angul o de r ot aci ón r espect o a " X"  
 
voi d i ni t  ( voi d)  
{  
  gl Enabl e     ( GL_DEPTH_TEST) ;  
  gl Cl ear Col or  ( 0. 0,  0. 0,  0. 0,  0. 0) ;  
}  
 
voi d di spl ay ( voi d)  
{  
 gl Cl ear  ( GL_COLOR_BUFFER_BI T |  GL_DEPTH_BUFFER_BI T) ;  
 gl PushMat r i x  ( ) ;  
 gl Tr ansl at ef ( 0, 0. 0f , - 6. 0f ) ;  
 
 gl Begi n( GL_LI NES) ;    / /  di buj o de l os " ej es"  
   gl Col or 3f ( 1. 0f , 1. 0f , 1. 0f ) ;   / /  Bl anco 
   gl Ver t ex3f ( - 10. 0f , 0. 0f , 0. 0f ) ;  
   gl Ver t ex3f ( 10. 0f , 0. 0f , 0. 0f ) ;  
   gl Ver t ex3f ( 0. 0f , - 10. 0f , 0. 0f ) ;  
   gl Ver t ex3f ( 0. 0f , 10. 0f , 0. 0f ) ;  
   gl Col or 3f ( 1. 0f , 0. 0f , 0. 0f ) ;   / /  Roj o 
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   gl Ver t ex3f ( 2. 0f , 10. 0f , 0. 0f ) ;  
   gl Ver t ex3f ( 2. 0f , - 10. 0f , 0. 0f ) ;  
 gl End( ) ;  
 
 gl Rot at ef ( Rot _Y, 0. 0f , 1. 0f , 0. 0f ) ;      / /  Rot aci ón con ej e " Y"  
 gl Rot at ef ( Rot _X, 1. 0f , 0. 0f , 0. 0f ) ;      / /  Rot aci ón con ej e " X"  
 
 gl Begi n( GL_TRI ANGLES) ;    / /  Pr i mer  t r i ángul o 
   gl Col or 3f ( 1. 0f , 0. 0f , 0. 0f ) ;   gl Ver t ex3f (  0. 0f ,  0. 0f ,  0. 0f ) ;  
   gl Col or 3f ( 0. 0f , 1. 0f , 0. 0f ) ;   gl Ver t ex3f ( 1. 0f , 3. 0f ,  0. 0f ) ;  
   gl Col or 3f ( 0. 0f , 0. 0f , 1. 0f ) ;   gl Ver t ex3f (  2. 0f , 0. 0f ,  0. 0f ) ;  
 gl End( ) ;  
 
 gl LoadI dent i t y( ) ;  
 gl Tr ansl at ef ( 2. 0f , 0. 0f , - 6. 0f ) ;  
 gl Rot at ef ( Rot _Y, 0. 0f , 1. 0f , 0. 0f ) ;      / /  Rot aci ón con ej e " Y"  
 gl Rot at ef ( Rot _X, 1. 0f , 0. 0f , 0. 0f ) ;      / /  Rot aci ón con ej e " X"  
 
 gl Begi n( GL_TRI ANGLES) ;    / /  Segundo t r i ángul o 
   gl Col or 3f ( 1. 0f , 0. 0f , 0. 0f ) ;   gl Ver t ex3f (  0. 0f ,  0. 0f ,  0. 0f ) ;  
   gl Col or 3f ( 0. 0f , 1. 0f , 0. 0f ) ;   gl Ver t ex3f ( 1. 0f , 3. 0f ,  0. 0f ) ;  
   gl Col or 3f ( 0. 0f , 0. 0f , 1. 0f ) ;   gl Ver t ex3f (  2. 0f , 0. 0f ,  0. 0f ) ;  
 gl End( ) ;  
 
 gl PopMat r i x  ( ) ;  
 gl ut SwapBuf f er s ( ) ;  
}  
 
voi d r eshape( i nt  w,  i nt  h)  
{  
 gl Vi ewpor t    (  0,  0,  w,  h ) ;  
 gl Mat r i xMode (  GL_PROJECTI ON ) ;  
 gl LoadI dent i t y  (  ) ;  
 gl Or t ho ( - 10. 0,  10. 0,  - 10. 0,  10. 0,  - 0. 0,  10. 0) ;  
 gl Mat r i xMode (  GL_MODELVI EW ) ;  
 gl LoadI dent i t y  (  ) ;  
}  
 
voi d keyboar d ( unsi gned char  key,  i nt  x ,  i nt  y)  
{  
  swi t ch ( key)  {  
  case 27:   / /  t ec l a de Escape 
     ex i t  ( 0) ;  br eak;  
  case ' f ' :  
     gl ut Ful l Scr een ( ) ;  br eak;  
  case ' w' :  
     gl ut ReshapeWi ndow ( 250, 250) ;  br eak;  
  case ' y ' :  
     Rot _Y+=5. 0f ;  
     gl ut Post Redi spl ay( ) ;  br eak;  
  case ' x ' :  
     Rot _X- =5. 0f ;  
     gl ut Post Redi spl ay( ) ;  br eak;  
  case ' a' :  
     Rot _Y+=5. 0f ;  Rot _X- =5. 0f ;  
     gl ut Post Redi spl ay( ) ;  br eak;  
  def aul t :  
     br eak;  
  }  
}  
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i nt  mai n ( i nt  ar gc,  char * *  ar gv)  
{  
 gl ut I ni t  ( &ar gc,  ar gv) ;  
 gl ut I ni t Di spl ayMode ( GLUT_RGB |  GLUT_DOUBLE) ;  
 gl ut I ni t Wi ndowSi ze  ( 250, 250) ;  
 gl ut I ni t Wi ndowPosi t i on  ( 100, 100) ;  
 gl ut Cr eat eWi ndow  ( " Rot aci ones -  Pul sar  [ y ] - [ x ] - [ a] " ) ;  
 i ni t  ( ) ;    / /  l l amada a i ni c i al i zaci ón 
 
 gl ut ReshapeFunc  ( r eshape) ;   / /  l l amada p/ event os de r eshape de vent ana 
 gl ut Keyboar dFunc ( keyboar d) ;  / /  l l amada par a event os de kbd 
 gl ut Di spl ayFunc  ( di spl ay) ;   / /  l l amada par a di buj ar . . .  
 
 gl ut Mai nLoop   ( ) ;        / /  Cr ea l a vent ana y di buj a. . .  
 
 r et ur n ( 0) ;  
}  
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#============================================================= 
#  Pr ot ot i po Bási co de makef i l e par a compi l aci ón con GNU C/ C++ 
#============================================================= 
# Uso en Wi ndows 
#============================================================= 
  
CXX=g++  
OPCI ONES=- g - Wal l   
DI RECTORI OS=- I . . / ut i l  - I / usr / i nc l ude/ GL - I / bi n - I / usr / i nc l ude/ w32api  -
I / usr / i nc l ude  
BI BLI OTECAS=- L/ l i b - l gl ui  - l gl ut 32 - l gl u32 - l opengl 32 - l m 
  
al l :   
${ CXX}  ${ OPCI ONES}  ${ DI RECTORI OS}  mai n. cpp - o mai n ${ BI BLI OTECAS}  
  
# Par a usar  OpenGL,  i nc l ui r  en el  pr ogr ama l as s i gui ent es l í neas 
# i nc l ude <GL/ gl ut . h> 
# i nc l ude <gl ui . h> 




#============================================================= 
#  Uso en Li nux 
#============================================================= 
  
CXX=g++  
OPCI ONES=- g - Wal l   
DI RECTORI OS=- I . . / ut i l  - I / usr / i nc l ude/ GL - I / bi n  
BI BLI OTECAS=- L/ l i b - l m - L/ usr / l i b/  - l GL - l gl ut  - l GLU  
  
al l :   
${ CXX}  ${ OPCI ONES}  ${ DI RECTORI OS}  mai n. cpp - o mai n ${ BI BLI OTECAS}  
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# Par a usar  OpenGL,  i nc l ui r  en el  pr ogr ama l a s i gui ent e l í nea  
# i nc l ude <GL/ gl ut . h>  
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syst em( " gnupl ot  gr af . pl t " ) ;   


" � 
 � " � ! 
 #� 0&$� � 5&
 5� " 5� 
 %� 
 +. &, . � / � 
 � � 
 � 
 � (

" #" � � / � 
 &+� . � � #0&
 +� . � 
 M%� 
 � :� $%� � 
 
 � � � �� � ' 
 5&� 5� 


 � � � � � �� 
 � #� � � 
 (� " 
 #� " � . %$$#&� � " 
 5� 
 (&
 M%� 
 " � 
 M%#� . � 

, . � 3#$� . � 
 � #
 " � 
 � . �  � :� 
 � � 
 R #� 5&C" ' 
 � (
 $&/ � � 5&
 � " 

� 
 � � � �� � � 
 


 

� � %+(&� 
 -CCC�, � %+(&� �#� 3&1
 � " 
 5� 
 (# . � 
 5#" � . # %$#4� 

* 
 � F#" � � 
 � � 
0� . #� " 
0� . " #&� � " 
5� 
 " #" � � / � 
&+� . � � #0&� 
 



 
 

� � 
 / &" � . � . ! 
 (� " 
 3%� $#&� � (#5� 5� " 
 / ! " 
 %" � 5� " 
 � � 
 (� 
 , . � 3#$� $#4� 
 5� 
 3%� $#&� � " 
 � 
 +� . � #. 
 5� 

+. &, . � / � " 
 � � 
 � � 
 � � * &. 
 #� 3&. / � $#4� 
 " & . � 
 � (
 %" &
 5� (
 +. &, . � / � 
 +%� 5� 
 & � � � � . " � 
 � � B

/ � � %� (
 5� 
 � � %+(&� 
 -=� �+B88CCC�%$$�#� 8, � %+(&� 8, � %+(&� �=� / (1' 
 +! , #� � 
 5� 
 5� / &" 
 5� 

� � %+(&� 
 -=� � +B88CCC�, � %+(&� �0� � � 5%8, � %+(&� 8, +5&$" 8� ((� �=� / (1
 * 
 � (
 � %� &. #� (
 5� 
 (� 

� � #0� . " #5� 5
 5� 
 � &C� 
 -=� � +B88CCC�$" �%� #� � 5%8E� (+8, � %+(&� 81� 
 � � /  #6� 
 " � 
 +%� 5� 

$&� " %(� � . 
 � � 
 � (
 � � C" , . &%+

 � � � � 
 � � � � �
 � � � � � � � 
 � � � �� � � 
 


� . #/ � . 
 � :� / +(&
 



 &" 
 � : � / +(&" 
 M%� 
 " � 
 0� . ! � 
 � 
 $&� � #� %� $#4� 
 $&� � � / +(� � 
 � ((
 (� / � 5� &
 � 
 � � %� (&� 
 5� " 5� 
 %� 

+. &, . � / � 
 � " $. #� &
 � � 
 � � 
 � � 
 � (
 " #, %#� � � � 
 � : � / +(&� 
 P� �8P
 � " � ! 
 +%� " � &
 +&. M%� 
 � (
 � : � $%� �  (� 

, � %+(&� ' 
 � � 
 � " � � 
 � :� / +(&' 
 � " � ! 
 #� " � � (� 5&
 � � 
 � (
 5#. � $� &. #&
 " %+� . #&. 
 � (
 M%� 
 " � 
 � " � ! 

$&. . #� � 5&
 � � 
 +. &, . � / � � 
 � #
 � " � %0#� " � 
 � � 
 � (
 / #" / &
 5#. � $� &. #&
 M%� 
 � (
 � :� $%� �  (� 
 5� 
 � " � � 

� :� / +(&
 � � � &� $� " 
 $&(&$� . 
 P�8P� 
 � #
 � " � ! 
 � � 
 $%� (M%#� . 
 &� . &
 5#. � $� &. #&' 
 $&(&$� . 
 � (
 $� / #� &

$&/ +(� � &� 
 
































 







 

� 
 � � 
 5�  � 
 0� . #3#$� . 
 M%� 
 � � 
 � (
 5#. � $� &. #&
 S$BT$* , C#� T #� U
 � F#" � � 
 � (
 � . $=#0&
 S" =� � F� U� 
 � #
 � &
 � F#" � � ' 
 =� $� . 
 %� � 

$&+#� 
5� 
S � " =� � F� U
 * 
 . � � &/  . � . (&
S" =� � F� U� 
 � &
" � 
5�  � 
  &. . � . 
 � (
 � . $=#0&
S � " =� � F� U� 
 






� � � � � � � � � 	 � 
 � 	 � � � � 	 
 
 � � 
 � � � � � 
 � � � � 
 � 
 � � � � � � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 	 � � � � 
 � � 






 � �



� #
 � (
 
 5#. � $� &. #&
 5&� 5� 
 � " � ! 
 #� " � � (� 5&
 C, � %+(&� 
 " � 
 � � $%� � � . � 
 � � 
 � (
 +� � =
 5� (

S� %� &� F� $�  � � U' 
 � &
 � " 
 � � $� " � . #&
(� 
$&(&$� $#4� 
5� 
P� �8P� 
 



#i ncl ude <st dl i b. h>  
#i ncl ude <i ost r eam>  
#i ncl ude <f st r eam>  
usi ng namespace st d;  
   
i nt  mai n( )   
{   
/ /  gener aci ón del  ar chi vo scr i pt   
   of st r eam  gr af ( " gr af . pl t " ) ;   
 
   gr af  << " pl ot  s i n( x) "  << endl ;   
   gr af  << " pause - 1 ‘ Pul sar  par a f i nal i zar ’  "  << endl ;   
   gr af . c l ose( ) ;   
   
/ /  l l amado a gnupl ot  con el  ar chi vo gener ado  
 syst em( " . . / wgnupl ot  gr af . pl t " ) ;  / /  en Li nux es " gnupl ot "  y  no se col oca " . . / "  
}   
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 pl ot  { [ r angos] }  
      { [ f unci ón]  |  { " [ ar chi vodedat os] "  {  ar chi vodedat os - modi f i cador es} } }  
      { ej es [ ej es]  }  {  [ t i t ul o- spec]  }  { wi t h [ est i l o]  }  
      { ,  { def i ni c i ones, }  [ f unci ón]  . . . }  
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 of st r eam  gr af ( " gr af . pl t " ) ;   
 gr af  << " set  xr ange [ - 2: 2] "  << endl   
      << " set  yr ange [ - 1: 4] "  << endl   
      << " set  x l abel  ' X- Val ues'  "  << endl   
      << " set  y l abel  ' Y- Val ues'  0,  - 10 "  << endl   
      << " set  zer oaxi s"   << endl   
      << " pl ot  s i n( x* 4)  t i t l e ' El  Seno' ,  x* * 2 t i t l e ' Cuadr at i ca'  "  << endl   
      << " pause - 1 ' Pul sar  par a t er mi nar '  "  << endl ;   
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gr af  << " set  mul t i pl ot "  << endl   
      << " set  s i ze 1, 0. 5"  << endl   
      << " set  or i gi n 0. 0, 0. 5;   pl ot  s i n( x) "  << endl   
      << " set  or i gi n 0. 0, 0. 0;   pl ot  cos( x) "  << endl   
      << " set  nomul t i pl ot "  << endl   
      << " pause - 1 ' Sal i r '  "  << endl ;   
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of st r eam  gr af ( " gr af . pl t " ) ;   
gr af  << " pl ot  ' dat os1. dat '  t i t l e ' Fl exi ón' "  << endl   
     << " pause - 1 ' Pr óxi mo gr áf i co'  "  << endl ;   
 
/ /  segundo gr áf i co  
gr af  << " set  gr i d"  << endl   
     << " pl ot  ' dat os2. dat '  t i t l e ' Fl exi ón y Fuer za'  wi t h l i nes"  << endl   
     << " pause - 1 ' Pr óxi mo gr áf i co'  "  << endl ;   
 
      / /  t er cer  gr áf i co  
gr af  << " set  nogr i d"  << endl   
     << " pl ot  ' dat os3. dat '  us i ng 1: 2 t i t l e ' Fl exi ón y Fuer za- Bar r a' , \   
        ' dat os3. dat '  us i ng 1: 3 smoot h cspl i nes t i t l e ' Fl exi ón y Fuer za- Vi ga'  "   
     << endl   
     << " pause - 1 ' Pr óxi mo gr áf i co'  "  << endl ;   
 
      / /  gr áf i co con más det al l es  
gr af   << " set  t i t l e ' Fuer za de Fl exi ón en una Col umna y Vi ga' "  << endl   
      << " set  x l abel  ' Fl exi ón ( met r os) ' "  << endl   
      << " set  y l abel  ' Fuer za ( kN) ' "  << endl   
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      << " set  key 0. 01, 100"  << endl     / /  coor denas par a l os ' t i t l es '   
      << " set  l abel  ' Punt o de I nf l ex i ón'  at  0. 003, 260"  << endl   
      << " set  ar r ow f r om 0. 0028, 250 t o 0. 003, 280"  << endl   / /  di buj o de una 

f l echa  
      << " set  xr  [ 0. 0: 0. 022] "  << endl   
      << " set  yr  [ 0: 325] "  << endl   
      << " pl ot  ' dat os3. dat '  us i ng 1: 2 t i t l e ' Fl exi ón y Fuer za- Bar r a'  wi t h 

l i nespoi nt s, \   
        ' dat os3. dat '  us i ng 1: 3 t i t l e ' Fl exi ón y Fuer za- Vi ga'  wi t h poi nt s"  << endl   
      << " pause - 1 ' Sal i r '  "  << endl ;   
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poi nt s,  l i nespoi nt s,  i mpul ses,  dot s,  st eps,  f s t eps,  hi st eps,  er r or bar s,  
xer r or bar s,  yer r or bar s,  xyer r or bar s,  boxes,  boxer r or bar s,  boxxyer r or bar s,  
f i nancebar s,  candl est i cks o vect or � 
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of st r eam  gr af ( " gr af . pl t " ) ;   
gr af  << " set  i sosampl es 30,  30"  << endl   
     << " spl ot  [ - 2: 2]  [ - 2: 2]  2* ( x* * 2 + y* * 2) * exp( - x* * 2 -  y* * 2) "  << endl   
 
     << " pause - 1 ' Cont i nuar '  "  << endl   
     << " set  i sosampl es 100,  100"  << endl   
     << " set  hi dden3d"  << endl   
     << " set  cont our  base"  << endl   
     << " r epl ot "  << endl   
     << " pause - 1 ' Sal i r '  "  << endl ;   





� � � � � � � � � 	 � 
 � 	 � � � � 	 
 
 � � 
 � � � � � 
 � � � � 
 � 
 � � � � � � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 	 � � � � 
 � � 






 � >






 � " 
+� . " &� � (#<� $#&� � " 
 . � � (#<� 5� " 
" &� B
 




·  � &* &� - ' � , &B
 � " +� $#3#$� 
 � (
 � I / � . &
 5� 
 / %� " � . � " 
 � 
 , . � 3#$� . � 
 �  " � . 0� . 
 M%� 
 � 

/ � * &. 
 � . , %/ � � � &' 
 " � 
& � #� � � 
%� � 
 " %+� . 3#$#� 
 / ! " 
5� 3#� #5� � 
 


·  : �++, � ; +B
#� 5#$� 
M%� 
(� 
 " %+� . 3#$#� 
 � &
" � . ! 
 � . � � " +� . � � � � � 
 

·  � * � � * �  � 
9 � &, B
/ %� " � . � 
$%. 0� " 
5� 
 � #0� (
 � � 
 (� 
  � " � 
5� (
 , . ! 3#$&� 
 


� %$=� " 
&� . � " 
+� . " &� � (#<� $#&� � " 
 � " � ! � 
5#" +&� # (� " 
+� . � 
 " %+� . 3#$#� " ' 
$&/ &
5#" � #� � � " 
0#" � � " 

* 
<&&/ 
 - " � � 
0#� C
=&. #<&� � � (Y� � , (� ' 
0� . � #$� (Y� � , (� ' 
<&&/ 1� 


� � (#5� 
5� 
 , . ! 3#$&
� 
 � . $=#0&
 


� � 
%� � 
 / � � � . � 
 / %* 
 " #/ +(� 
 " � 
+%� 5� 
$. � � . 
 � . $=#0&" 
 , . ! 3#$&" ' 
+&. 
 � : � / +(&' 
#/ ! , � � � " 
 � � 

3&. / � � &
 , #3� 
 � (
 " #, %#� � � � 
 $45#, &
 / %� " � . � 
 (� 
 $. � � $#4� 
 5� 
 %� � 
 #/ � , � � 
 5� 
 (� 
 3%� $#4� 
 " � � &

, . �  � 5� 
 � � 
 � (
 � . $=#0&
S" � � &� , #3U� 
 



gr af  << " set  out  ' seno. gi f '  "  << endl   
     << " set  s i ze 1. 0,  0. 5"  << endl   
     << " set  t er mi nal  gi f  s i ze 640, 480"  << endl   
     << " pl ot  s i n( x) "  << endl ;    
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#i ncl ude " nr . h"  
#i ncl ude <vect or > 
#i ncl ude <f st r eam> 
usi ng namespace st d;  
 
i nt  mai n( )  
{  vect or < f l oat  > vect or _x,  vect or _y;  
  f l oat  t mp_x,  t mp_y;  
 
  / /  Se l ee el  ar chi vo con l os val or es ( por  f i l a:  x  y)  
  i f s t r eam ar chi vo( " val or es. t xt " ) ;  
  whi l e ( ar chi vo >> t mp_x >> t mp_y)  
  {  vect or _x. push_back( t mp_x) ;  
    vect or _y. push_back( t mp_y) ;  
  }  
  ar chi vo. c l ose( ) ;  
 
  / /  Se muest r an l os val or es l ei dos 
  f or  ( unsi gned k=0;  k<vect or _x. s i ze( ) ;  k++)  
    cout  << vect or _x[ k]  << "    "  << vect or _y[ k]  << endl ;  
 
  / /  Cál cul o de l a medi a y var i anza con f unci ones de l a bi bl i ot eca 
  f l oat  val or _medi o,  var i anza;  
  avevar ( &vect or _y[ - 1] , vect or _y. s i ze( ) , &val or _medi o, &var i anza) ;  
  cout  << " Val or  Medi o Y:  "  << val or _medi o << "  -  Var i anza Y:  "   
       << var i anza << endl ;  
 
  / /  I nt er pol aci ón con l a bi bl i ot eca 
  vect or < f l oat  > vect or _i nt er p;  
  f l oat  val _i nt _x,  val _i nt _y,  er r ;  
 
  cout  << " I ngr ese val or  a i nt er pol ar :  " ;  
  c i n >> val _i nt _x;  
  pol i nt ( &vect or _x[ - 1] , &vect or _y[ - 1] , vect or _x. s i ze( ) ,  val _i nt _x, &val _i nt _y, &er r ) ;  
  cout  << endl  << "  Val or  i nt er pol ado:  "  <<val _i nt _y << endl ;  
 
  c i n. get ( ) ;  
  r et ur n ( 0) ;  
}  
 
/ *  MAKEFI LE * /  
al l :  
    g++ - Wal l  mai n. cpp - o mai n nr c. a 
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  avevar ( &vect or _y[ - 1] , vect or _y. s i ze( ) , &val or _medi o, &var i anza) ; 
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  pol i nt ( &vect or _x[ - 1] , &vect or _y[ - 1] , vect or _x. s i ze( ) ,  val _i nt _x, &val _i nt _y, &er r ) ; 
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#i ncl ude <i ost r eam> 
#i ncl ude " nr . h"  
usi ng namespace st d;  
 
/ /  - -  f unci ón 
st at i c  f l oat  f x( f l oat  x)  
{  r et ur n( x* x- 4) ;  }  
 
i nt  mai n( voi d)  
{  f l oat  x0, x1, t ol er anci a, r ai z;  
 
  x0=1. 0;  
  x1=3. 0;  
  t ol er anci a=1. 0e- 3;  
 
  r ai z=r t bi s( f x, x0, x1, t ol er anci a) ;  
 
  cout  << " La r ai z es:  "  << r ai z << endl ;  
  cout  << " En val or  de l a f unci ón en l a r ai z encont r ada:  "  
       << f x( r ai z)  << endl ;  
        
 r et ur n( 0) ;  
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#i ncl ude <i ost r eam> 
#i ncl ude " nr . h"  
usi ng namespace st d;  
 
/ /  - -  f unci ón 
st at i c  f l oat  f x( f l oat  x)  
{  r et ur n( x* x- 4) ;  }  
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/ /  - -  der i vada 
st at i c  f l oat  df x( f l oat  x)  
{  r et ur n( 2* x) ;  }  
 
/ /  - -  f or mat o par a NRC 
st at i c  voi d f uncd( f l oat  x, f l oat  * f n,  f l oat  * df )  
{  * f n=f x( x) ;  * df =df x( x) ;  }  
 
/ /  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
i nt  mai n( voi d)  
{  f l oat  x0, x1, t ol er anci a, r ai z;  
 
  x0=1. 0;  
  x1=3. 0;  
  t ol er anci a=1. 0e- 3;  
 
  r ai z=r t newt ( f uncd, x0, x1, t ol er anci a) ;  
 
  cout  << " La r ai z es:  "  << r ai z << endl ;  
  cout  << " En val or  de l a f unci ón en l a r ai z encont r ada:  "  
       << f x( r ai z)  << endl ;  
 
 r et ur n( 0) ;  
}  
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Este es mi primer párrafo. aunque escriba este texto en otra línea, seguirá perteneciendo al 
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<P>A cont i nuaci ón <B>negr i t a</ B> y l uego <I >i t al i ca</ I >. </ P> 
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A continuación negr ita y luego italica. 
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Esta línea la hemos centrado 
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PRIMER EJEMPLO DE HTML 
Cabecera de nivel 2 
Este documentos presenta ejemplos de directivas. 
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<TABLE bor der > 
<CAPTI ON> Ej empl o de t abl a</ CAPTI ON> 
<TR><TH>Pr i mer a col umna</ TH><TH>Segunda col umna</ TH><TH>Ter cer a col umna</ TH></ TR> 
<TR><TD WI DTH=215>100, 3</ TD><TD>1, 8</ TD><TD>313, 1</ TD></ TR>  
<TR ALI GN=RI GHT><TD>22, 7</ TD><TD>200, 8</ TD><TD>23, 1</ TD></ TR>  
<TR ALI GN=CENTER><TD>8100, 3</ TD><TD>1300, 5</ TD><TD>4100, 1</ TD></ TR>  
</ TABLE>  
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Ejemplo de tabla 
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 <FONT COLOR=#FF0000>
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#i ncl ude<i ost r eam> 
#i ncl ude<f st r eam> 
#i ncl ude <i omani p> 
 
i nt  mai n( )  {  
of st r eam sal i da( " sal i da. ht ml " ) ;  
 
sal i da << " <HTML>"  << endl ;  
sal i da << " <BODY>"  << endl ;  
sal i da << " <H1>FUNCI ON SENO</ H1>"  << endl ;  
sal i da << " <HR>"  << endl ;  
 
sal i da << " <TABLE bor der >"  << endl ;  
sal i da << " <CAPTI ON> <B>Resul t ado</ B></ CAPTI ON>"  << endl ;  
sal i da << " <TR><TH>X</ TH><TH>Seno ( X) </ TH></ TR>"  << endl ;  
 
f l oat  x = 0;  
whi l e ( x < 3. 14)  {  
  sal i da << " <TR TR ALI GN=CENTER><TD WI DTH=100>"  << x 
         << " </ TD><TD WI DTH=215>"  << set pr eci s i on( 4)  
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         << s i n( x)  << " </ TD></ TR>"  << endl ;  
  x  = x + 0. 15;  
}  
 
sal i da << " </ TABLE>"  << endl ;  
sal i da << " </ BODY>"  << endl ;  
sal i da << " </ HTML>"  << endl ;  
 
sal i da. c l ose( ) ;  
}  
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#def i ne nombr e val or   
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#def i ne ANCHO_MAX 100 
char  st r 1[ ANCHO_MAX] ;  
char  st r 2[ ANCHO_MAX] ;  
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#def i ne mayor ( a, b)  a>b?a: b 
i nt  x=5,  y;  
y  = mayor ( x, 2) ;  
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#def i ne ANCHO_MAX 100 
char  st r 1[ ANCHO_MAX] ;  
#undef  ANCHO_MAX 
#def i ne ANCHO_MAX 200 
char  st r 2[ ANCHO_MAX] ;  
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G#35� 3' 
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#i f def  nombr e 
/ /  códi go 
#endi f 
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#i f def  ANCHO_MAX 
char  st r [ ANCHO_MAX] ;  
#endi f  
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#i f ndef  ANCHO_MAX 
#def i ne ANCHO_MAX 100 
#endi f 

char  st r [ ANCHO_MAX] ;   
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#i f  ANCHO_MAX>200 
#undef  ANCHO_MAX 
#def i ne ANCHO_MAX 200 
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#el s i f  ANCHO_MAX<50 
#undef  ANCHO_MAX 
#def i ne ANCHO_MAX 50 
  
#el se 
#undef  ANCHO_MAX 
#def i ne ANCHO_MAX 100 
#endi f  
  
char  st r [ ANCHO_MAX] ;   
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#l i ne numer o " nombr e_ar chi vo" 
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#l i ne 1 " asi gnando var i abl es"  
i nt  a?; 
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#i f ndef  __const ant eDeEr r or  
#er r or  Se r equi er e compi l ador  C++ 
#endi f  
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/ /  Ej empl o ANSI  C++ 
  
#i ncl ude <cst di o> 
usi ng namespace st d;  
i nt  mai n ( )  
{  
  pr i nt f  ( " Hol a Mundo! " ) ;  
  r et ur n ( 0) ;  
}  
 

/ /  Ej empl o pr e- ANSI  C++ 
/ /  t ambi én vál i do baj o ANSI  C++ 
  
#i ncl ude <st di o. h> 
i nt  mai n ( )  
{  
  pr i nt f  ( " Hol a Mundo! " ) ;  
  r et ur n ( 0) ;  
}  
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