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 1 ��¾ XBGI1.1 hello.c ��;*�9�?C²�, PCí£��¢��ú�×
� hello.cÁÚ�õÌ��¢, XÍË�íÍí£1Z��½�¤ÁY�²�¹�.�§�¥�¦�£¡ hello.c#include <stdio.h>#include <conio.h>#include <graphics.h>main()f int gd = DETECT, gm;int cx, cy, l = 300, tri[8];initgraph( &gd, &gm, "" );cx = (getmaxx()+1)/2;cy = (getmaxy()+1)/2;setcolor( getbkcolor() );setlinestyle( SOLID LINE, 0, THICK WIDTH );settextjustify( CENTER TEXT, CENTER TEXT );settextstyle( TRIPLEX FONT, HORIZ DIR, 6 );setfillstyle( SOLID FILL, LIGHTBLUE );bar( cx�l/2, cy�l/2, cx+l/2, cy+l/2 );setfillstyle( SOLID FILL, LIGHTRED );fillellipse( cx, cy, l/2, l/2 );setfillstyle( SOLID FILL, LIGHTGREEN );tri[0] = cx;tri[1] = cy � l/2;tri[2] = cx + l/4�3/1.732;tri[3] = cy + l/4;tri[4] = cx � l/4�3/1.732;tri[5] = cy + l/4;tri[6] = cx;tri[7] = cy � l/2;fillpoly( 3, tri );drawpoly( 4, tri );outtextxy( cx, cy, "Hello World !" );getch();closegraph();g�¾ª®{§�¼¿, �¼¿, Ú¤×
øËèÖo'Áe�ú�×
�£� (ü 1.1).�©Ü�ú�ú�×
�©º�§graphics.hÁÌ�Ö�~í�¢ß��.²�,×
øËèÖí
Ìô�N� gd§ª DETECTÁ4��,Ìÿ initgraphÁI­@�¢ß��.Ú��í
Ì��»¡�©º�§åÌú�½¤, hello.c �Ú�õÌ��¾, 1Zä�øÉÌ�hello ����¾²�. 5



6 6 1 è �� XBGI% gcc -o hello hello.c -lXbgi -lXpm -lX11 -lm²�, Xbgi©Ì�àì~�ëË
Öì��Ú�õÌ
©ëøÐ�ìëË
Öì�£¦�¤�§ª,¡�©º�¦ÞÎ�àÖ�úìÁ�Ë�¢¶º�£�¹� (¶�¿Â, Makefile £Ú�õÌ��¢¶�²�²�Â).#! /bin/csh -fset IPATH = "-I/usr/local/xbgi/include"set LPATH = "-L/usr/local/xbgi/lib"set LINKS = "-lXbgi -lXpm -lX11 -lm"gcc -o $1 $1.c $IPATH $LPATH $LINKS���, ÷èÖà�èú
Ìù
��¦� ENABLE XPMLIB ÁNÚ�¦�£, Xbgi
Ìù
�©Ì�àì~�Á��î]ª,��Ò~ÑúÞ	� -lXpm ªa��¼²�Â.Ú�õÌ���²���¦�î],Ú�õÌ
§XbgiÌ�Ö��íõà�����N�¾¢�½�,��Ò§Xbgi
Ìù
������N�¾¢�½�Á»��¢ß��.v&Ú�õÌ���O��», �©Ü�ú�ú�×
�Á1Z�¢³²�¹�.

ü 1.1: ú�×
� hello.c©1Z®{ü 1.1 ©º�¦ X©ÍË�íÍ�³�«,�¦�ªbLWSí© CFN£Bgi©×
øËèÖàÁe��¤�@�½º�§¦¼²�.£ªÜ�ú�ú�×
� hello.c �», Xbgi��í©DËÁ±��¢��²�¹�.�©ú�×
�fL©Z§�½ closegraph ©J�§, getch ¤��Ìÿ�1Z�¾¢�²�.�¾ªá©~Q£�À¾¢�½©�¤��¤,e®�<Ü��)T£o'Á�à�½Ìÿ getch Á��¢,ú�âà�<Ü�¢�²�©Áp�£�½©£�.¶��©getch �¦�¤�½¤, XbgiªÍË�íÍÁ³�¢×
øËèÖÁe®�²��,®{Á¦�µ½Ë¶���ÍË�íÍÁæz��¢�²�²�.åÌ��×�Ã�¾«ÍË�íÍÁ³��¤¦�ú�×
��<Ü�½�¤¶�¼²�.�¾�Ñ�ßî� Bgi¤Xbgi©Ï�£�. PC£ªú�×
�©1Z�¶1ZL¶, e®©�µ©ëËàú
Ìª)l�²��, XÍË�íÍ£ª, ��½¯�Û_Á�½�¤£ëËàú
Ì��(�¾,ú�âà�<Ü�½�¤£ëËàú
Ì�
¼Ø�¾²�.£��», Xbgi£ªú�âà�<Ü�½©Á�!�½�¤�a�¤¦¼²�.²�, Ü�ú�ú�×
�© getch Á���À¼§ stdio.h ©o'ä�àÌÿ getchar Á���î]§ª¥�¦½£�¹�.bZª getchar �I«¾�)T£<Ü�¢�½ª�©e®�e�¾²�Â.�¾ª, XÍË�íÍÞàê��ñèì�~Ö�Q£�½�¤§×Ò�²�.Ê:§��«, �½PZ©�&ß�ôèøÉ (�ÖÏàìôèøÉ)§�²»¦�¾«, �¾»©�ÖÏàìª1Z�¾²�Â.£��», e�¾¦� ��ÖÏàìÁ°�Q§ø
èÞ��½a���¼²�.ú�âà©<ÜÁ�!�, e®�ÖÏàìÁ°�Q§ø
èÞ��½4cQ¦{|Á 3:áé¯�²�.



1.2. BGIDEMO.C ©1Z 71.1.1 xflush �IH#include <stdio.h>#include <graphics.h>main()f (AL)xflush();getchar();closegraph();gXbgi§ªe®�ÖÏàìÁø
èÞ��½ xflush ��Ë�¾¢�²�.�© xflush Á1Z�¢�»,o'äÁ�à�½Ìÿ getchar Áú�âà<ÜÁ�!�½�µ§��²�.�©¤� getchar ªú�×
�Á1Z��Ú�ã~��»�àÁ1�²�.1.1.2 getch �IH#include <stdio.h>#include <conio.h>#include <graphics.h>main()f (AL)getch();closegraph();g�©Ü�ú�ú�×
�£ZÀ¾¢�½{|£�.o'Á�à�½Ìÿ getch Á��²�. getchª conio.h £�F�¾¢�²�.�©¤� getch ªÍË�íÍ�»�àÁ1�²�.¡²¼, �© getch ªXbgi��Ë��Ìÿ£�¼, �k£ xflushÁh²�¢�²�.1.1.3 xbgiloop �IH#include <stdio.h>#include <graphics.h>main()f (AL)xbgiloop();closegraph();gXbgi��©Ìü�ì�~ú£�½ xbgiloop ¤��ÌÿÁ��²�.�©Ìÿ§ª�¿�¿¤v�¦Ò���Ë�¾¢�¼, `Q'Ô~£<Ü, �Íàÿå� 2£�ï�~Ác+�²�.�©�ï�~©B£ \×
øËèÖ®{©øÉÌ�®©w) "¦¥��Ë�¾¢�²�. xbgiloop ©êi§¡�¢ª x3.1.2 ÁM�ß��.1.2 bgidemo.c �?CBorland 3�© CFNÝ×Á§ª, Bgi©Ü�ú�ú�×
� bgidemo.c �g'�¢�²�. XbgiÞàê�£ª,�©ú�×
�Á°¤Â¥vsU£Ú�õÌ��½�¤�£�²��1.���, bgidemo.c Á����µ§x%Q§Ü�~ì��ûèæøÉÌ� (conio.h · dos.h) £ª,q� Turbo C §_À ¢�½Ò�©�¯¢ÁÜ�~ì��À�£ª�¼²�Â©£DË�¢ß��.1bgidemo.c ,öX&5+!4�ò itoa (óò"3Z÷1[�(4�ò)0 ANSI Yð�ò,0.!/,, bgidemo.c /\,, sprintf(str,"%d", val) ,üX'+!2(.
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 2 �]`^_a BGI ��	�cXbgi£ª, Bgi�­§�¢�½×
øËèÖàÒ�©°¤Â¥ÁÜ�~ì�¢�²��,�¯¢©Ò�ÁÂ�§Þ��
~ì�¢�½À�£ª�¼²�Â.qè£ªÑ�ßî� Bgi¤ Xbgi¤©5Ã©�ÏT§¡�¢Öj�²�.�¾»©Ï�ªKï©��§ª°¤Â¥Ì¼�¼²�Â�,�~Ý~§º ¢ª�©èÁÑ��¢��a��ª�½�¶�¾²�Â.��¢, XbgiªÑ�ßî� Bgi©Â�¦Þ��
~ì¤��º¼¶, PCú�×
��×�»ÍË�íÍú�×
��×®©¸½·�¦ÎZ,�©�µ©Ì�å~øÎ~à¤�¢©�¿Á;�º�¦Ú~ëË�×Áö��¢�²�.�©T§¡�¢á�Þ�ÊÌëÊ���¼£��»M²+���¾«T�£�.2.1 fj�úþ
o�vO­�¾¢�½Ìÿ©¦�£, Ñ�ßî� BgiÁÂ�§Þ��
~ì�¢�¦�ÌÿÁc 2.1§��²�.�¾»ª,tÜ�~ìÌÿ, �Ý~ùíÌÿ, Ò��Í¦½Ìÿ, �DËÌÿ§ná�¾²�.tÜ�~ìÌÿª, bL¶Ü�~ì�½�N©¦�Ìÿ£�.�¾»©Ìÿ�1Z�¾½¤bÛÏ
~@à§,�èâ~ß "Not Supported" ÁK?�²�.�Ý~ùíÌÿª, E=´£Ü�~ì�¢¦�Ìÿ£�.�¾»©Ìÿª, ¥©º�§Ú~ëË�×�¯��Y�B©Ìÿ¦©£,á�Ü�~ì�¾½ä����¼²�.¶�, �¾»©Ìÿ�1Z�¾½¤,bÛÏ
~@à§�èâ~ß"Reserved Future" ÁK?�²�.Ò��Í¦½Ìÿª, Ñ�ßî� Bgi¤5ÃÒ��Ï�Ìÿ£�. setbkcolor ªEl, �Q§�ÀôÁsU�½�¤�£��, cleardevice xâ�1Z�¾¢ª�µ¢�Àô�sU�¾²�.²� setfillpattern£ª,�~Ý~øË�õå~��Ñ�ßî� Bgi§0�¢cÖ�S�²�.�¾ª, X§�Ë�¾¢�½ bitmap Ú��íÁ� ¢,�~Ý~øË�õå~� (8x8)Án�£�½º�¦��§¦ ¢�½�»£�.�DËÌÿª, ��ò³§º ¢ª!² ¢�²�Ìÿ£�. getpixel ¤ getimage ª�k£ XGetImage Á���¢�½©£, XbgiÍË�íÍ�Ê��èúò2 (6§ÊÌÚ�ò2)©)§1Z�¾½¤, X©Ï
~�èâ~ßÁ�Z�¢Â�§M!�²�.2.2 �7,�#�(7�)�5ø(Ñ�ßî� Bgi£ª, ×
øËèÖ®{ÁÞÑà�½ initgraph(&gd, &gm, pd) ©Óÿ£�½ gd ¤ gm §×
øËèÖí
Ìô¤�¾§0Ü���~íÁ�N�²�.²�, gd §,�Ë@ DETECT Á�N��î]§ª,�©�Þ�f[©×
øËèÖ�à�Ë@�¾²�.Ñ{Xbgi£ª, �©í
Ìô¤�~í�Ñ�ßî� Bgi¤Í¦¼²�.El, Xbgi§��½í
Ìôª DETECT £ BGI §¦¼²�.,©×
øËèÖí
Ìôª Version 2 ©=´£ªÜ�~ì�¾¢�²�Â.²�, Xbgi§��½×
øËèÖ�~íª,�Ë@§��¢ BGICOLOR§¦¼²�.���,�~Ý~����¢�½ WS ©ëËàú
Ì§�©�à�¦�î]§ª, Xbgiª�¾Á,�Q§Ë@�¢��ä�¦�~í®¤sU�²�. BGICOLOR Èµ§ª BGIMONO · BGIGRAY ¦¥��¼²�.9



10 6 2 è Ñ�ßî� BGI ¤©�ÏTc 2.1: Ñ�ßî�§�Ï¦Ìÿy} z���¸:©^×restorecrtmode N�\Ì_nlPÐwOÄ ©�setgraphbufsize ®¥²��OPgFgraphgetmem �Ã²�¥�®¥²��OP¹$graphfreemem �Ã²�¥�®¥²��OPO¦Ä�:³ª^×installuserdriver ªÃ�®PKUinstalluserfont ²�É©PKUsetusercharsize ²�É©��¡PgF`)?bNY^×setbkcolor ,8ÑPgFsetfillpattern À:�:²�Å¯£:ÉPgF�Ba^×getpixel (X,Y)`>P±�¢Å�Ã:¹$getimage ¬FPdP°¥©�¼:�¹$2.3 Úq7�-78includeëË
Öì�§ conio.h¤ dos.h�)l�²��,Ü�~ì�¢�½©ª getch¤ kbhit�º­ delay��£�.á�, ,©Ò��Ü�~ì�¾½ä����¼²�.c 2.2: x%
Ìù
�y} z�conio.hKh}BZJ<Y`)int kbhit() �:·:ª'Q?;HGL@OÔint getch() �:·:ª>W'QCG�°\£Ddos.hKh}BZJ<Y`)delay( ms ) ´Ç�Ã»·�\ ms ºÄ�­TY




 3 �XBGIÝbß������©è£ª, Xbgi�n4��,§¸F��Ò�§¡�¢±��²�.��£ª, ¸FÒ�Á1. XÍË�íÍ©�µ©¸FÒ� (x3.1)2. XBGIÞàê�©�µ©¸FÒ� (x3.2)3. BGI×
øËèÖà©�µ©¸FÒ� (x3.3)© 3¡§ná�, Ü§±��¢��²�.3.1 X��;(�����dtháXÍË�íÍ©�µ©¸FÒ�ª,1. ×
øËèÖÇ¯©�µ©¸FÒ� (x3.1.1)2. Ìü�ìÝ×©�µ©¸FÒ� (x3.1.2)§n�»¾²�.3.1.1 eämu����ùý�û�ÛÜq�£ª, Xbgi©×
øËèÖÇ¯§Ì�½�²�²¦
N (ÜÌá, åÌì��º­ÊÌÚ�w, ý~ß, Ò
~,ôèÔ�×àìÊÒ�)Á
N�½�µ©Ñå©9|§¡�¢±��²�.3.1.1.1 �ìñôõÒÓXÍË�íÍ£ª, �²�²¦ÜÌá©ÍË�íÍ�³�½�µ, Ñ�ßî� Bgi¤Ï ¢×
øËèÖ®{©5���JN�¾¢�²�Â.²�, X�Ü�~ì�¢�½öß�Ê�Ö
à (�òÖ�, ×
ÌàØ~�, Ò
~¦¥WS©ëËàú
Ìc+�à©Ö
à)©¦�£ª, ^ï§���Â©ôÿÁÅ��¤�ä�¦Ö
à��¼²�.²�, Ñ¢Q¦ÍË�íÍÞàê�£ª,Êú�Ø~Þ	�ÍË�íÍ�,©ÍË�íÍ©í§¦ �¤�¦¥§a�§¦½,®{©ee®ª,ÍË�íÍÞàê���¾ÁZ�©£ª¦�,·}©Êú�Ø~Þ	�§��¾¢�²�.���, XÍË�íÍÞàê�£ª®{©ee®Á,ÍË�íÍÞàê�§Ê��½{| (ôèÔ�×àìÊ'�) ��¼²�.Xbgi£ª, �¾»�²�²¦Ò�ÁÅ��µ©¸FÌÿ��Ë�¾¢�²� (c 3.1).�¾»©Ìÿª, initgraph§º ¢³�¾�ÍË�íÍ§0�¢n��²�©£, initgraph £ÍË�íÍÁVA�½²�§1Z�¢ª¦¼²�Â.�¾»©ÌÿÁ����Ü�ú�ú�×
� colors.c Á+�²�.�§�¥�¦�£¡ colors.c#include <conio.h>#include <stdio.h>#include <graphics.h>int WIDTH, HEIGHT, NCOLOR;bars()f 11



12 6 3 è XBGI¸FÒ�§¡�¢c 3.1: ¸FÌÿy} z�setmaxx( int x ) X¶�x=P¬Fsetmaxy( int y ) Y¶�x=P¬Fgetsizexy( int *width, int *height ) N���¡P¹$setsizexy( int width, int height ) N���¡P¬Fgetgeometry( int *x, int *y, int *width, int *height ) N���¼©ÄP¹$setgeometry( int x, int y, int width, int height ) N���¼©ÄP¬Fsetmaxcolor( int n ) ©�p)NÑP�x=PgFsettitle( char *name ) ��Éª��PgFseticonname( char *name ) ���É�PgFseticon( char *filename ) ���É²��ÅPgFsetbackingstore( int flag ) ®¥�É� ©�PgFint i, j;for ( i=0; i<NCOLOR/8; i++ )ffor ( j=0; j<8; j++ )fsetfillstyle( SOLID FILL, 8�i+j );bar( WIDTH�j/8,HEIGHT�i/(NCOLOR/8),WIDTH�(j+1)/8-1,HEIGHT�(i+1)/(NCOLOR/8)�1 );gggmain()f char c;int gd = DETECT, gm;initgraph( &gd, &gm, "c:/borlandc/bgi" );settitle( "colors" );seticonname( "colors" );WIDTH = getmaxx()+1;HEIGHT = getmaxy()+1;NCOLOR = getmaxcolor()+1;cleardevice();bars();while ( ( c=getch() ) != 0x1b )fswitch ( c )fcase '+':NCOLOR = min( NCOLOR+8, 256 );setmaxcolor( NCOLOR�1 );break;case '-':NCOLOR = max( 8, NCOLOR�8 );setmaxcolor( NCOLOR�1 );break;case '4':WIDTH = max( 8, WIDTH�8 );setmaxx( WIDTH�1 );break;case '6':WIDTH = min( WIDTH+8, 1024 );setmaxx( WIDTH�1 );break;case '8':



3.1. XÍË�íÍ©�µ©¸FÒ� 13HEIGHT = max( 8, HEIGHT�8 );setmaxy( HEIGHT�1 );break;case '2':HEIGHT = min( HEIGHT+8, 800 );setmaxy( HEIGHT�1 );break;gbars();gclosegraph();g �©ú�×
�ª, ��ä�¦ôÿÁ�¯¢c+�½ú�×
�£�.Ô~ÿ~í�n£ôÿ·ÍË�íÍ©ÜÌá�sà�²�.

ü 3.1: ú�×
� colors.c ©1Z®{Ìÿ§º½{|ª, initgraph§º ¢VA�¾�×
øËèÖÇ¯§0�¢n��²�.¡²¼, XbgiÞàê�©ò2sÿ©¦�£,VA��L§sUä�¦'�§0�¢�©º�¦
N�ä�¦À�£�.���, ×
øËèÖÇ¯©VA)§ÇN�¾¢�²�ò2sÿ¶)l�²�©£,Ìÿ§º½{|£ªfY]¦î]��¼²�.º ¢×
øËèÖÇ¯ÁVA�½²�§'�Á
N�½{|��Ë�¾¢�²�.3.1.1.2 primary design Ö¬ÕñôõÒÓBgi£ª, initgraph(&gd, &gm, pd)© pd £+�o'äª×
øËèÖí
Ìô�@�¾¢�½ëË
Öì�Á+�²��, Xbgi£ª, pd §×
øËèÖÇ¯Á
N�½�µ©o'ä (ÑúÞ	�o'ä)ÁÖB�½�¤�£�,×
øËèÖÇ¯ªÑúÞ	�o'ä§= ¢VA�¾²�. Xbgi£ª pd Á primary design �N�¤I­²�.²�ª, Ü�ú�ú�×
� clock.c ÁM�ß��.�§�¥�¦�£¡ clock.c#include <stdio.h>#include <time.h>#include <sys/types.h>#include <graphics.h>void main( void )f int i, j, gd = DETECT, gm;time t clock;struct tm �tm;char str[64], fmt[64] = "%Y/%m/%d %R";initgraph( &gd, &gm, "-geometry 200x100 -title clock" );



14 6 3 è XBGI¸FÒ�§¡�¢settextstyle( SANS SERIF FONT, HORIZ DIR, 5 );settextjustify( CENTER TEXT, CENTER TEXT );cleardevice();while ( !0 )ftime( &clock );tm = localtime( &clock );strftime( str, 64, fmt, tm );outtextxy( getmaxx()/2, getmaxy()/2, str );xflush();sleep( 60 );clearviewport();gclosegraph();g

ü 3.2: ú�×
� clock.c ©1Z®{�©º�§, primary design �N� pd§Ïo©ÑúÞ	�o'äÁÖB�¢ß��.²�, c 3.2 §O­�¾¢�½ÑúÞ	�o'äÁ+�²�. c 3.2: ÑúÞ	�o'äëôï÷ûþ�� ���{-display displayname ¨� ´Æ��°T-geometry geom ��¼©Ä�°T-title name ��Éª��-name name ���É�-icon �lename ���É²��Å�-gd num �Ã²�¥�ªÃ�®��-gm num �Ã²�¥�½:ª��-npage num ¶:�×-color num l8Ñ��-bkcolor num ,8Ñ��-ncolor num Ñ×-backing ®¥�É� ©�Ô-backing- ®¥�É� ©�b-only ascii ASCII�°C>©�CN<-only ascii- &���°NMU©�DY-fn fontname �N_SK©�DY²�É©-fg colorname �N_SK©�DYl8Ñ-bg colorname �N_SK©�DY,8Ñ



3.1. XÍË�íÍ©�µ©¸FÒ� 15�©{|ª, PC£��¢���~Ý~ã~àÚ~íÁà�Å�½�¤£1E�¾²�©£ X��ú�×
�§Q�¢�²��,ñÉ¡�Ú�õÌ�§º ¢�Ì§ PC, WS �Ú~íÁà��¤�£�½£�¹�.NÚh³�Ö�BORLANDC · TURBOC (TC, BC Ý×Á£�F), XBGI (XBGI£�F) ��¾�¾�F�¾¢�½©£���¢ß��.ñÉ¡�Ú�õÌ�©Ü�ú�¤�¢,�© clock.c Á PC, WS �§�½¤Èß©º�§¦¼²�.void main( void )f (lL)initgraph( &gd, &gm,#if defined( XBGI )"-geometry 200x100 -title clock"#else "c:/borlandc/bgi"#endif );(�L)g3.1.1.3 ~�ÑìñôõÒÓÇ¯sÿ XBGISET §ÑúÞ	�o'äÁÖB�¢¶,��§×
øËèÖÇ¯Á
N�½�¤�£�²�.% setenv XBGISET "-geometry 640x400 -npage 2"�©{|ªã~àÚ~ívsU£�²�²¦'�Á
N£�½©£, PC ¤ WS ©Ý{Á���½ú§�Áµ£�²�.3.1.1.4 ~����¥ñôõÒÓÇ¯øÉÌ� .xbgisets §ÑúÞ	�o'äÁÖB�¢¶,��§×
øËèÖÇ¯Á
N�½�¤�£�²�.ã�«, Èß©º�¦Ç¯øÉÌ� .xbgisets��~Ý~©þ~�ëË
Öì�§l½¤�²�.XDEF -color 0 -bkcolor 15 -geometry 500x500A:/BGI -title PC98 -npage 1 -geometry 640x400A:/BC -title DOSV -npage 1 -geometry 640x480C:/TC -title HIGH -npage 1 -geometry 1120x750��£,�~Ý~ú�×
�© initgraph(&gd, &gm, pd) © primary design �N� pd §,Ç¯øÉÌ�B£ÖB�¾�Ç¯�.� (�©î] XDEF · C:/TC )Á�N�½¤, Xbgiª�©Ç¯�.�ÁË��¢Ç¯Á
N�²�.�©Ç¯�.�ª�Ë©o'äÁ�N£�²�. PC§��½ëË
Öì�õào'äª¶�¿Â, PC�Þ�w·×
øw¦¥,�~Ý~©~Q§Ü�¢ÖB�¢����.�©{|ª, lÿ© PC¤WSÁ���½ú§ª�§�Áµ£�¹�.3.1.1.5 ~�¨¬òÇ©ëö��£ª, Xbgi�É×�½×
øËèÖÇ¯Á
N�½Ñå©{| (Ìÿ, primary design �N�, Ç¯sÿ, Ç¯øÉÌ�)Á±��²��.�¾»Á�³]À�¢����î], �©��ÜÉªÈß©º�§¦¼²�.�ì > pdÖ¬Õ > ~�Ñì > ~����¥�©º�§, Xbgi§ª×
øËèÖÇ¯Á
N�½�²�²¦{|��Ë�¾¢�²�©£,�~Ý~©�X§Ü�¢��n�¢����.



16 6 3 è XBGI¸FÒ�§¡�¢3.1.2 �/;'>A��1ø'XÍË�íÍÞàê�ª,Ìü�ì�Q, ÑùßÎÖì�Q��¢ñèì�~Ö�Q©Þàê�£�.�©º�¦ÍË�íÍÞàê�©�µ©Ú~ëË�×ª,�©�µ©{|ç§= �9|§ÎZ�¡¡�¼²�.ÍË�íÍú�×
��×£ª,ã�«é~�Ôèì¦¥Á��¢Êú�Ø~Þ	�ÁVA�½î],ú�×
�ª�Ì��~úÁy�V�,�¯¢©Ìü�ìÝ×ÁÊ��²�.�¦À�, ÑùßÎÖì�Q·Ìü�ì�Q©ú�×
��×£ª,ÑùßÎÖìË©�èâ~ß©U��?#�¾,9(�·Ìÿ�6�©Ñ~ãíèÖà¦ú�×
�¤ª���Í¦¼²�.��»¤� ¢, �¾»ÑùßÎÖì�Q¦¥��¯¢©ú�×
�§�0Q¦{|ç£ª�¼²�Â.ã�«, Ê�Û�á�Áú�×
�ÁK�¢U�½�µ©Ü�ú�ú�×
�¦¥ª,�©Ê�Û�á�©³ÁÖB��Þ�ú����¥�¾²��,Êú�Ø~Þ	�n�~Q£ª¦�, ÿ>±	©�µ©ú�×
�§Ìü�ì�Qª°¤Â¥a��¼²�Â.���, ÍË�íÍÞàê�í£Ú~íÁ�n��½Èí,fLG©n|ª8»¦�¾«¦¼²�Â. Xbgi��©Ìü�ì�~ú£�½ xbgiloop ª,�¾»©n|Á�kQ§Õr�,Ìü�ì�QÁÑ~ãíèÖà¦ú�×
�®¤��²�.3.1.2.1 XBGI� §�¥ë�Xbgi©bÛÌü�ì�~ú xbgiloop ª,�ÍàÌü�ì,Ô~Ìü�ì,Ú�øËÕÊÌü�ì (ÍË�íÍ©5����~Ý~§º ¢sà��¤�¦¥§���½Ìü�ì),ÏÖà�~áÌü�ì (Õ�¾¢��ÍË�íÍ��èú�¾�¤�¦¥§���½Ìü�ì)¦¥§0�¢, ·}©Ìü�ì§�Ë�¾�ú�Þ~ß�ÁI­��²�.��¢, �¾»©ú�Þ~ß�ª�»��µëøÐ�ì>��»¾¢�½©£,�~Ý~ªi�¦Ìü�ìÝ×Áa�¤�¦�©¦»,�©²² xbgiloop Á���½�¤�@�²�.c 3.3§ xbgiloop Ìü�ìÝ×©ëøÐ�ì
N>Á+�²�. c 3.3: xbgiloopÌü�ìÝ×�µÉ©PºS %� ¨²�Å©gF=button 1 �Fc·£Ékm button 2 ¼¬¿:button 3 xbgiloop»M·£ÉO¦ button 1-3 �Fc¹� c# button state �Fc¹� P¶:�Ò' page number �Fc¹� P¶:�Kz page number �Fc�:km ctrl+c ´Ç¢ E­ctrl+a � §»Ï¥ctrl+i �³���©Ï¥ctrl+o �´�ÁÉÏ¥ctrl+f DSJP¶:�\¹¥´q xbgiloop»Mn ²¶:�b l¶:�FPq �Fc��Éª��oP¡n Ä��¡ �Fc��Éª�P¼| ¹¥´ �Fc�µÉ©NC �µÉ©NC �Fc3.1.2.2 � §��¦�ë�¢ò¨¬xbgiloop §�~Ý~NÚ©Ìü�ìú�Þ~ß�Á
N�½�µ©Ìÿ»Á,c 3.4§+�²�.�¾»©9(�§º ¢,Ìü�ìú�Þ~ß�©ÐN>ÁsU�½�¤�£�²�.u¼>ªØ©)§Ìü�ì�~úÁ��@�, Èç, xbgiloop©�Mß�»Ø¾½�¤§¦¼²�. xbgiloop §�~Ý~NÚ©Ìü�ìú�Þ~ß�Á
N��Ü�ú�Á draw.c §+�²�.



3.1. XÍË�íÍ©�µ©¸FÒ� 17c 3.4: Ìü�ìú�Þ~ß�©
NÌÿ��y} y}t	rv}set event handler int handler()set button press handler int button,int x,int yset button release handler int button,int x,int yset mouse motion handler int button state,int x,int yset page enter handler int pageset page leave handler int pageset key press handler int keyset configure handler voidset expose handler voidset noevent handler void�§�¥�¦�£¡ draw.c#include <stdio.h>#include <graphics.h>#include <outtext.h>int line width = 1;int line color = 0;int pressed flag = 0;int start x, start y;int button press( int b, int x, int y )f if ( b == 1 && !pressed flag )fpressed flag = !0;start x = x;start y = y;gif ( b == 1 && pressed flag )fsetcolor( line color );line( start x, start y, x, y );pressed flag = !0;start x = x;start y = y;gif ( b == 3 )pressed flag = 0;return !0;gint button release( int b, int x, int y )f return !0;gint mouse motion( int b, int x, int y )f static char mouse info[64] = "640,480";setcolor( BLACK );setfillstyle( SOLID FILL, WHITE );bar( 0, 0, textwidth(mouse info), textheight(mouse info) );sprintf( mouse info, "%3d,%3d", x, y );outtextxy( 0, 0, mouse info );return !0;gint key press( int c )



18 6 3 è XBGI¸FÒ�§¡�¢f switch ( (char)c )fcase '8': line width = min(line width+1,10); break;case '2': line width = max( 0,line width-1); break;case '6': line color = min(line color+1,14); break;case '4': line color = max( 1,line color-1); break;case 0x1b: return 0;gsetlinestyle( SOLID LINE, 0, line width );setcolor( line color );return !0;gint configure( void )f int width, height;getsizexy( &width, &height );setsizexy( width , height );cleardevice();pressed flag = 0;return !0;gint noevent( void )f return !0;gmain()f int gd = DETECT, gm;initgraph( &gd, &gm, "" );setcolor ( BLACK );setbkcolor( WHITE );setlinestyle( SOLID LINE, 0, line width );cleardevice();set button press handler ( button press );set button release handler( button release );set mouse motion handler ( mouse motion );set key press handler ( key press );set configure handler ( configure );set noevent handler ( noevent );xbgiloop();g �©ú�×
�ª, �Íà����¤�©dbÁþ)c+�¦�»,�Íà£
Ì�Áe�ú�×
�£�.²�, 4,6Ô~£ô©sU, 2, 8Ô~£
Ì�©.�©sUÁ�²�.1Z®{ãªü 3.3©º�§¦¼²�.3.2 XBGI�!%4����dtháÑ�ßî� Bgi£ª initgraph¤��9(�§º ¢×
øËèÖÇ¯©ÞÑàÁ��¦�,e®§Ì�½�²�²¦÷½j�ÁÅ�½º�§¦¼²�.���, PC£ª�(�¾¢�½®{ª���� 1¡¤���G��½�µ,initgraph£�²¼ closegraph£<À½×
øËèÖÇ¯ª,·ª¼���� 1¡��£�.�©XbgiÞàê�£ªÖÞÐ©«���¼Ç¯ÁVA�½�¤�ä�£�.*©Ü�ú�ú�×
� recurse.c ªlÿ©Ç¯©VAÁ (¦Â»ø��ÌÿÁ��½�¤¦�§)1E�¢�²�.�§�¥�¦�£¡ recurse.c#include <stdio.h>



3.2. XBGIÞàê�©�µ©¸FÒ� 19

ü 3.3: ú�×
� draw.c ©1Z®{#include <graphics.h>void carpet( int n, int x, int y, int l )f int i, j;if ( n < 0 )return;setfillstyle( SOLID FILL, (9+n)%16 );bar( x+l/3, y+l/3, x+l/3�2�1, y+l/3�2�1 );rectangle( x+l/3, y+l/3, x+l/3�2�1, y+l/3�2�1 );for ( i=0; i<3; i++ )for ( j=0; j<3; j++ )if ( i!=1 k i!=j )carpet( n�1, x+l/3�i, y+l/3�j, l/3 );gvoid mandara( int n, int x, int y, int l )f int i, j;if ( n < 0 )return;setfillstyle( SOLID FILL, (9+n)%16 );fillellipse( x+l/2, y+l/2, l/2�1, l/2�1 );circle( x+l/2, y+l/2, l/2�1 );for ( i=0; i<3; i++ )for ( j=0; j<3; j++ )if ( i==1 k j==1 )mandara( n�1, x+l/3�i, y+l/3�j, l/3 );gvoid main( void )f int gd = DETECT, gm;int n = 3, x = 20, y = 20, l = 216;initgraph( &gd, &gm, "c:/borlandc/bgi" );cleardevice();carpet( n, x, y, l );initgraph( &gd, &gm, "c:/borlandc/bgi" );cleardevice();mandara( n, x, y, l );



20 6 3 è XBGI¸FÒ�§¡�¢xbgiloop();closegraph();closegraph();g

ü 3.4: ú�×
� recurse.c ©1Z®{Xbgi£ª, �©ú�×
�©º�§ê¨© PCú�×
�ã~àÁ��È]��½��£,lÿ©Ç¯©VA�ä�£�.�©��èìª×
øËèÖ®{�lÿÅ�½¤���¤��£ª�¼²�Â. Bgi£ªý~ß¤��¶©��¼, Xbgi£ª�Ëÿ©ý~ß��Ë£�½©£,×
øËèÖ®{ÁlÿÅ�§ª:Ñ©×
øËèÖÇ¯£¶ä�£�.lÿ©Ç¯©VA©��èìª, ·}©Ç¯�Â�§�Ú�¢�½�¤£�.�¤�«, Ç¯ 1 £sU�¾�õ
èìª,Ç¯ 1 �É×�½�¢©ý~ß§ØµÁ�º±�²��,Ç¯ 2 §ªØµÁ�º±�²�Â.�©,©ò2sÿ§��¢¶Â�§�Ú�¢�²�.qè£ª, ×
øËèÖÇ¯Á 1¡©ú�âà�»lÿÅ��µ©9|Á±��²�.�¾§ªÈß©{|��Ë�¾¢�²�. 1. XBGI© IDÁ7��½{| (x3.2.1)2. ÑùßÎÖì xbgiÁ7��½{| (x3.2.2)1\~©{|ª, ×
øËèÖÇ¯© IDÁ7��,å~Ùèì£�½×
øËèÖÇ¯ÁÊÖêËù§ÊÖâà�½9|£�. 2\~©{|ª×
øËèÖÇ¯©1/ (ÑùßÎÖì xbgi) ÁÑ�ú��,å~Ùèì£�½×
øËèÖÇ¯Á[&§ÊÖâà�½9|£�.3.2.1 XBGI� ID�	
��"!Xbgi£ª initgraph £×
øËèÖÇ¯ÁVA�½¤�§,�©×
øËèÖÇ¯§�ï~Ö¦\\ (ID)Á¿¼�¢²�. IDÁ7��½§ª graphnumberÁ,7��� ID£Ò
�ì©×
øËèÖÇ¯Á�N�½§ª selectgraphÁ��²�.c 3.5 §�¾»©ÌÿÁ��²�.²�, ú�×
� chaos.cª IDÁ��¢lÿ©×
øËèÖÇ¯§ÊÖâà��Ü�ú�£�.�§�¥�¦�£¡ chaos.c#include <stdio.h>#include <math.h>#include <graphics.h>#define B 1.5double chaos( double x )



3.2. XBGIÞàê�©�µ©¸FÒ� 21c 3.5: ID§Ì�½¸FÌÿy} z�int graphnumber() IDP¹$selectgraph( int id ) IDK�ÆÉ© BGI\¬Ftermgraph( int id ) IDK BGI\*Pf if ( 0.0<=x && x<0.5 )return( x+pow(2.0,B�1)�pow(x,B) );elsereturn( x�pow(2.0,B�1)�pow(1.0�x,B) );gvoid main( void )f int i, gd = DETECT, gm;int graph1, graph2;double x0 = 0.2, x1;initgraph( &gd, &gm, "-geometry 800x200" );graph1 = graphnumber();cleardevice();initgraph( &gd, &gm, "-geometry 400x400" );graph2 = graphnumber();cleardevice();for ( i=0; i<800; i++ )fx1 = chaos( x0 );selectgraph( graph1 );line( i�1, 200�200�x0, i, 200�200�x1 );selectgraph( graph2 );line( 400�x0, 400�400�x0, 400�x0, 400�400�x1 );line( 400�x0, 400�400�x1, 400�x1, 400�400�x1 );x0 = x1;gxbgiloop();termgraph( graph1 );termgraph( graph2 );g

ü 3.5: ú�×
� chaos.c ©1Z®{



22 6 3 è XBGI¸FÒ�§¡�¢3.2.2 �- ��' xbgiIDÁ7��½{|£ª,Wæ�¾¢�½ ÑùßÎÖì xbgi©B�»�N�¾� IDÁ(¡ÑùßÎÖìÁË��½�µ,�¾°¥[&§Ò
�ìÑùßÎÖìÁ
3�»¾½À�£ª�¼²�Â.��£, Ë�)Ë©��¦�{|��Ë�¾¢�²�.�¾�ÑùßÎÖì xbgiÁ7��½{|£�. ÑùßÎÖì xbgiÁ7��½§ª graphics.h ©�À¼§ graphix.h ÁÌ�Ö�~í�¢ß��. �½¤, ú�×
�©Ú�õÌ�)§, X§Ì�½ûèæøÉÌ�¶Ì�Ö�~í�¾½©£, BGIÇ¯Á���¦�»X§J�ÊÖâà�½ú�×
�§R�¢�²�.c 3.6 §ÑùßÎÖì xbgiÌå©ÌÿÁ²¤µ²�.��{§¡�¢ª, Ü�ú�ú�×
� message.c Á�ç�¢ß��.c 3.6: ÑùßÎÖì§Ì�½¸FÌÿy} z�graphix.hKh}creategraph BGI\2P�?L�³���©¹$thisgraph �?BZJ<Y�³���©\¹$currentgraph �³���©K�ÆÉ© BGI\¬Fdestroygraph �³���©K BGI\*P�§�¥�¦�£¡ message.c#include <stdio.h>#include <graphix.h>void main( int argc, char �argv[] )f xbgi �gr1, �gr2;int gd = DETECT, gm;int i, x = 220, meswidth;char message[64] = "usage ... % message mes str";if ( argc > 1 )fstrcpy( message, argv[1] );for ( i=2; i<argc; i++ )fstrcat( message, " " );strcat( message, argv[i] );gggr1 = creategraph( &gd, &gm, "-geometry 100x50" );settextstyle( TRIPLEX FONT, HORIZ DIR, 6 );settextjustify( LEFT TEXT, CENTER TEXT );cleardevice();gr2 = creategraph( &gd, &gm, "-geometry 100x50" );settextstyle( TRIPLEX FONT, HORIZ DIR, 6 );settextjustify( LEFT TEXT, CENTER TEXT );cleardevice();meswidth = textwidth( message );while ( !kbhit() )fif ( ��x < �meswidth )x = 220;currentgraph( gr1 );cleardevice();outtextxy( x, 25, message );xflush();currentgraph( gr2 );



3.2. XBGIÞàê�©�µ©¸FÒ� 23cleardevice();outtextxy( x�120, 25, message );xflush();delay( 100000 );gdestroygraph( gr2 );destroygraph( gr1 );g

ü 3.6: ú�×
� message.c ©1Z®{
3.2.3 XBGI�mç=nXbgiÞàê�ª ÑùßÎÖì xbgi© �àìV#§¦ ¢�¼,�©º�¦lÿ©×
øËèÖÇ¯©VAÁ1E�¢�²�.�»§, ·}©ÑùßÎÖì� X ©ëËàú
Ì�(Á��¦�©£,ëËàú
Ì 1 §ª×
øËèÖ1 Ác+�,ëËàú
Ì 2 §ª×
øËèÖ 2 Ác+�½,¤� ���{¶ä�¤¦ ¢�²�.��¢, Ñ~ú��� XBGI Á�¯¢åÄ�¢�½©ª,�§±��� xbgiloop £�.lÿ©×
øËèÖÇ¯Á���¢�½î]§��¢, xbgiloop ©��â>ª^ï§[�¤��²�.��¢, xbgiloop ªú�×
�ù�§Å�½©£,ú�×
�ã~à© PC KÅÁYÛ�¦�©£�¾«,�½PZ1�Q¦Êú�Ø~Þ	�ÁVA�½�¤�£�²�.XbgiÞàê�ªÑùßÎÖì�QÁ~���ú�×
�£��,�~Ý~§ÑùßÎÖì�QÁ°�½�¤©¦�
Ä¤¦ ¢�²�.�©��ª^ÑùßÎÖì�Q¤��º¼¶,ÑùßÎÖì�Q©ÑùßÎÖì��¶Õr���¤�����»�¼Ú ¢�²�.ÑùßÎÖì�QQ¦Y�{��£ª, \e® " ¤��Ñå©n¶§��¢,ï§\Ô��ôà " ÁË.�½�¤Á°��,�¾ª, �«�«Ú~ëË�×àåÌ�§À�»À��Á¶�»�²�.×
øËèÖÌ�å~øÎ~à§��½ÑùßÎÖì�Q©�¼{ª,ÑùßÎÖì�Q�»ÊÖÞ	�©³ÁC@��ÊÖì�Q£�½¤Y�²�.ÊÖì�Q©%�ÁVA�½�µ§ª, ÑùßÎÖì�Q©¶�Áa�¤�²��,�¾ÁÅ�ú�×
�§ª=�©9(�¾©ú�×
��×���¥�²�Â.�©Y�{ª, ]½Qÿ©ã¦�ÑùßÎÖì��ÅÀ¦�é�³£�¾«,,©ÑùßÎÖì�Q§¶R�ä��¤�À¾²�.�© XbgiÞàê�£ª, Bgi©Þ��
~ì¤��7mÁK�¢�©ÊÖì�QÁ$³²��.��¢á�Q§ªÑùßÎÖìÁ�»§Ãä�,e®0ëÁ X ÍË�íÍ��£¦�,í�~Áé~�·�àìàÖ�úìÁå~Ùèì§Ä®�¢�²�.�§e®0ë��àìàÖ�úì©î],�ÿdbÁ£VA�¾¢�½ X · Bgi£ª,�àìàÖ�úì·ú��å©��Á����¾²�Â.¡²¼, Ê�Û�á�§º ¢���¾½×
øËèÖÁ[�Z©@à£�½§ª,�©º�¦×
øËèÖÌ�å~øÎ~à
ü�£, �ÿºË£¦��~�ídbÁ (2*C©1ÿºË)ÁÜ�~ì�½a����½©£�.*©�£ª�¾§Ìå�¢, ×
øËèÖÒ�©¸FÁ��¦�²�.



24 6 3 è XBGI¸FÒ�§¡�¢3.3 BGI�7,�#�!����dthá�©è£ªBgi§��Z×
øËèÖà·,�~êË�êË¦¥Á­§�½ Bgi
Ìù
�©±�Á�²�.��Z×
øËèÖà£ª, Bgi©ö�~�~ìÁ 2*C1ÿºË©�~�ídbÁ¤�¢cE�½�µ©
Ìù
� graphr2 .h Áü~à¤�¢,0ÿdbÁ·[ØsÅ§º½ 3*CºË¦¥Á­§�²�.²�, �~êË�êË
Ìù
�£ª, Ìÿ outtext£à-g�@àÁä�§��¼,×
øËèÖ®{©øÉÌ�®©w)ÁÜ�~ì�²�.c 3.7 §Ì�Ö�~íøÉÌ�w¤O­�½Ò�Á��²�.c 3.7: Bgi
Ìù
�óèêú� z��~�îøóéñíðgraphr2 .h -ÙLOVYÈ:Åª��9gturtle .h £:©Å�Ã²�¥� graphl2 .h Nv×, ¢v×��9graphr3 .h Mh¡ZOVY 3²{5]graphp3 .h "¯¡ZOVY 3²{5]graphs3 .h  §Æ��Ã² 3²{5]ösòéùòéaxes.h �Ã²�¥�N�O��¶\�Nouttext.h �Ã²�¥�N�OÍµ�@ outtextouttext .h È:Åª��N�OÍµ�@ outtextxygsave.h �Ã²�¥�N�\¤p�¾»©øÉÌ�ªÌ�Ö�~íëË
Öì� include/graphics §�¼²�.�¾»©Ì�å~øÎ~àªÑ�ßî� Bgi, Xbgi©�{§0Ü�¢�¼,��¾¶Ì�Ö�~íøÉÌ�§º ¢�©Ò�Á���¤�ä�§¦¼²�.¡²¼,[&�¤Êv�©�µ§, Ì�Ö�~íøÉÌ�§Ú~í·�Ö��à�¾¢�¼,�-¦
Ìù
�¤�¢©9(�ÁÂ¢�²�Â.º ¢, �¾»©Ì�Ö�~íøÉÌ�Á Borland 3� C©Ì�Ö�~íëË
Öì�§l2�¢��«, �¾»©Ò�Á®��½�¤�@�²�.���, �¾»ª ANSI àåÌ�£à�¾¢�½©£,H� C Ý×Á£ªÚ�õÌ�£�¦�î]��½�¶�¾²�Â.º ¢ UNIX í£ª gcc Á���§¦½�¤Á�Áµ�²�.3.3.1 âlx�7,�#�!�©
Ìù
�©f¶BºÁ¦�Ì�Ö�~íøÉÌ� graphr2 .hÁ���Ü�ú�Á attract.c §+�²�.Ü�ú�ú�×
�©º�§ setwindow £i�âÿT§º½�~�ídbÁ�N�¢ß��.�~�ídb£×
øËèÖ®{§ÊÖâà�½§ª, BgibÛÌÿ§Ê�æ~àÚÊ ( )Ágã��ÌÿÁ��¢ß��.Ê�æ~àÚÊ ( )ªdb§Ì�½Óÿ���Z£�½�¤Ác�¢�²�.�§�¥�¦�£¡ attract.c#include <stdio.h>#include <stdlib.h>#include <math.h>#include <setjmp.h>#include <conio.h>#include <graphics.h>#include <graphr2 .h> /* R^25]\�¸:©DY�É�Å:ª²��Å */#include <coloring.h> /* ¯Æ¥©\]=GTP¦:Å */#define BTIME 500#define ITIME 100int MAXCOLOR;jmp buf jumper;/*



3.3. BGI×
øËèÖà©�µ©¸FÒ� 25* ¨��;* F. Aicardi and S. Invernizzi:* ``Memory effects in discrete dynamical systems'',* International Journal of Bifucation and Chaos, 2, 4, 815-830 (1992)* R. M. May:* ``Simple mathematical models with very complicated dynamics'',* Nature, 261, 459-467 (1976)*/double A, B = 0.8, X0, X1, X2;#define F(x) A*(x)*(1.0-(x))#define G(x1,x0) F((1.0-B)*x1+B*x0)void iterate( void )f int t;for ( t=0; t<10; t++ )fX2 = G(X1,X0);X0 = X1;X1 = X2;gfor ( t=0; t<ITIME; t++ )fX2 = G(X1,X0);putpixel ( X1, X2, t%(MAXCOLOR-1)+1 ); /* VJ��RP�N */X0 = X1;X1 = X2;if ( kbhit() && getch() == 0x1b )longjmp( jumper, 1 );ggvoid bifurcate( void )f int b;for ( b=0; b<BTIME; b++ )fA = 3.0 + (4.0-3.0)*b/BTIME;X0 = 0.1;X1 = 0.2;iterate();ggint main( void )f int gd = DETECT, gm, i;int jump val;initgraph ( &gd, &gm, "-geometry 400x400" );MAXCOLOR = getmaxcolor();coloring( 1, MAXCOLOR-1 ); /* RGB�Ã¨:�ÁÉ�Ã:P�Ø */setviewport ( 0, 0, 400-1, 400-1, !0 ); /* �J��\¬F */setwindow ( 0.0, 1.0, 1.0, 0.0 ); /* VJ��\¬F */jump val = setjmp( jumper );if ( jump val == 0 )fbifurcate();(void)getch();gclosegraph ();return 0;
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ü 3.7: ú�×
� attract.c ©1Z®{3.4 dthá�<Hÿ��ø(��ãk�©è£ª, XÍË�íÍ©�µ©¸FÒ�, XBGIÞàê�©�µ©¸FÒ�, BGI×
øËèÖà©�µ©¸FÒ�§Ì�¢Ü§±��¢�²��. 3\~©¸FÒ�ªÑ�ßî� Bgi, Xbgi§ �¦©£ä��ª�À¾²�Â�, 1,2\~©Ò�Á���ú�×
�ª, e­ PCí£Ú�õÌ��½�¤ª@�²�Â.�©�µÑ�ßî� Bgií£�¾»©¸FÒ�ÁvP§�½�µ©Ì�Ö�~íøÉÌ���Ë�¾¢�²�. Ñ�ßî�Bgi�© GRAPHICS.H§ #include <xbgi2bgi.h>© 1ZÁà�ã�¢��«, 1,2\~©¸FÒ�ÁvP§�½�¤�@�x�¡Ìü�ì�Qú�×
��×© xbgiloop¤ set event handler � PC í§Ü�~ì�¾²�.1k§Ü�ú�ú�×
�Á PC í£Ú�õÌ�, 1Z�¢³¢����.�»§, PC©Ì�Ö�~íëË
Öì�§�© GRAPHIX.H Áã�¢��«, 2\~©ÑùßÎÖì xbgi§Ì�½¸FÒ�ÁvP§�½�¤�@�²�.c 3.8: BGI�Ì�Ö�~íøÉÌ�óèêú� z�XBGI2BGI.H TC^×P��nGRAPHIX.H �Ä�«Å Bgi� graphix.h�¾»ªëË
Öì� exportpc §�¼²�.




 4 ���Á¿�©è£ª Xbgi©�k��§Ì�¢,�è£�y����¤?l�½&qÁÍµ¢±��¢��²�.4.1 XBGIBs@rü�fÿ�4.1.1 XBGIeämu,��9�IHþ~�ëË
Öì�© XBGIÇ¯
NøÉÌ� .xbgisets§¡�¢ê��±��²�.�©
NøÉÌ��¦�¢¶ Xbgiª¦Â© ì¶¦��n�²��, Xbgi©Òàå�ÌáÁ���{, lÿ© PC ¤ WS Áp��¢���¢�½{§ª,�¾ª5sv�¦øÉÌ�£�."ª6§ 4 :á©Ò:Á�)§���¢�²�.�©��© 3 Ò:ª PC£ IBM KÅÒ, PC-9801, FMR-70 £�.�¤© 1 Ò:ª¶�¿Â WS £ SUN Á� ¢�²�.�©º�¦�n4�� ¢�½ .xbgisets Á��§�¾²�¹�.-title XBGI -ncolor 16 -color 0 -bkcolor 15 -geometry 500x500 -npage 1A:/TC -title PC98 -ncolor 16 -color 15 -bkcolor 0 -geometry 640x400 -npage 2C:/BC -title DOSV -ncolor 16 -color 15 -bkcolor 0 -geometry 640x480 -npage 1D:/TC -title HIGH -ncolor 16 -color 15 -bkcolor 0 -geometry 1120x750 -npage 1�¾ªÊ:¦®{ðzë~åü~à¤¦ ¢�½�¤��À�¼£�¹��. Xbgi£ª�²�²¦ PC ©®{ðzë~åü~àÁ�k§ª(��,�¯¢�~Ý~§��½�¤§º ¢Ç¯
N£�½º�§�¢�²�.�©Ç¯
NøÉÌ� .xbgisets �þ~�ëË
Öì�§�½î], initgraph ©6 3 Óÿ� "A:/TC" ¤à�¾�1Zú�×
�ª PC-9801©®{V�£ X ÍË�íÍ�³�º�§¦ ¢�²�.²�, "C:/BC" £ª IBM �Þ�© VGA ®{, "D:/TC" £ª óÌ
ä®{©ÍË�íÍ�³�º�§¦ ¢�²�.�© "D:/TC" ¦¥Á�Ç¯�.��¤I­²�.Ç¯�.�§ªÒ:w¦¥Áà�¢¶º�©£��, PC £ªÒ:©���»ó~íëËàÖ©ëøÐ�ìí
Ìùw�«»«»§¦½©£, C FNÝ×ÁÁ¹��¢��îß�,�¹�¥íÖ©�.�©º�§¦½©£ª¦�£�¹��.¤�¿£, �© .xbgisets ©fÞ©Z©
N§ª�.���¼²�Â.�¾ª�ð��.��¤I«¾, �.�Á��¦� �¤�§�P¦
N£�.Èß©ã£ª��¾¶, ð��.�©
N��P§¦¼²�.initgraph( &gd, &gm, "" );initgraph( &gd, &gm, "-geometry 300x200" );9�, 
N���?l�½î]ª initgraph ©6 3 Óÿ£�½ pd (primary design)�N�©{��P§¦¼²�©£,í© 2 \~©ã£ª®{©5��� 300x200 §¦¼²�.Èß©ã£¶ pd �N�©{��P§¦¼²�©£,®{©5��� 200x200 §¦¼²�.initgraph( &gd, &gm, "A:/TC -geometry 200x200" );27



28 6 4 è �k��4.2 BsæfjÑ�ßî�Bgi£ª×
øËèÖí
Ìô©ÞÑàÁ initgraph¤��ÌÿÁ��¢1Z�²�.�¾ª-�©Ò:§KÅ�Á¶��½�µ,��®ÂSu¦��³£í
Ìô©Ë@·ÞÑà�ýZ�¾½º�
Ä�¾¢�²�.Xbgi£¶, X ÍË�íÍ©�à�^ï§[����£,>�¦×
øËèÖ®{©VAÁZ�½º�
Ä�¾¢�²�.�©è£ª, �²�²¦VAÁÌÿ©±�Á�¢��²�.4.2.1 ig
fjXbgi§ªÑ�ßî� Bgi© initgraph§���½Èß©º�¦VAÁÌÿ��Ë�¾¢�²�.c 4.1: VAÁÌÿy} z�void initgraph( int *gd, int *gm, char *pd ) �Ä�«Å Bgi�Z^×void initgraph( int argc, char *argv[], char *pd ) �¹ÉªÃ�É�´�ÁÉ?f×xbgi *creategraph( int *gd, int *gm, char *pd ) £X=?�³���© xbgixbgi * creategraph( int argc, char *argv[], char *pd ) ÎaP�¹ÉªÃ�É�´�ÁÉ/initÁ¤ createÁÌÿ©Ï�ª,Ìÿ©¾� void £�½�, ÑùßÎÖì xbgi Áu��©Ï�£�.Ê�æ~ô~ (_)Á©Ìÿ§¡�¢ª,Óÿ�Ú��í
Ì�ÑúÞ	�ÁV��¤�Kï©Ìÿ¤Ï�¤�¿£�.�¦À�,ú�×
�Á×���¤�©
N�f��£�P§¦½©£�.º ¢, �¦��n��½Ú~íª,��¦½®{©5��, ôÿ£¶�n�½º�§n��¾¢�¦�¾«¦¼²�Â.��¢, ëøÐ�ì
Nª primary design �N� pd§ÖB�¢��¤º�£�¹�.4.2.2 (7�)�w�Ñ�ßî� Bgi§ª installuserdriver ¤��Ìÿ��Ë�¾¢�¼,�~Ý~×
øËèÖí
ÌôÁµk��Ö@�½º�§¦ ¢�²�. Xbgi£ªEl�© installuserdriver ÁÜ�~ì�¢�²�Â©£, "ReservedFuture" ÁÏ
~@à§�Z�, 1Zªv#�²�.���, �~Ý~©ú�×
�ù�¦Òàå�Ìá�£�¦�À�£ª�¼²�Â.*§�y�½ registerbgidriver Á��½�¤§º ¢,>�¦×
øËèÖ�ÍË�íÍ©VA�ä�§¦¼²�.×
øËèÖí
Ìô©WæÁZ� registerbgidriver ª Xbgi§��¦Ìÿ£ª¦�,Ñ�ßî�© Bgi§¶�Ë�¾¢�²�. Xbgi© registerbgidriver ©�yÁ�½�§,Ñ�ßî�© registerbgidriver ©�yÁ�¦�¾«¦¼²�Â.�©Ìÿª, Bgií
ÌôÁ1Zú�×
�§�k��Ö�½�µ©Ìÿ£�.��{Á² ��?»¦�¤��{©�µ§, �©��{|Áé¯�²�.²�, PC �©Ü�ú�ú�×
�Á������.�¤��¥ BGI òíóò�§�¥ REGIST.C#include <stdio.h>#include <graphics.h>main()f int gd = DETECT, gm;registerbgidriver( DOSVGA driver );initgraph( &gd, &gm, "" );(AL)closegraph();g�©º�§ initgraph ©�§�k��Ö���í
Ìô© public nameÁWæ�²�.��¢Ú�õÌ�ª DOSÚ��í
Ì�í£Èß©º�§�²�.> bcc regist.c dosvga.obj graphics.lib



4.3. é~�Ôèì¤©�]ú�×
��× 299�, �©�§ Bgií
ÌôÁÑùßÎÖì¿-§sÅ�¢��a���¼²�.�¾§ª DOSVGA.BGI �@�¢�½ëË
Öì�£,Èß©º�§n��¢����.> bgiobj dosvgaBGI to OBJ Converter Version 3.01 Copyright (c) 1991 Borland International9214 bytes from 'DOSVGA.BGI' converted into 'DOSVGA.OBJ',public name = ' DOSVGA driver'.�©{|£n��¾�ú�×
�ª,,�Ë@ (DETECT)£�Þ�©Ë@·, pd(path to driver)�»í
ÌôË�Á��§,�£§Ú�õÌ���Ö)§Wæ�¾�í
ÌôÁI­@�²�.í©ã£ª DOS/V�Á�N��ã£��, ,©�Þ��©í
Ìô¶��§Z�²�.Xbgi£¶��©�¤�ä�£�¼, ×
øËèÖí
Ìô©n�{|Á×±�¾«,Ñ�ßî�©×
øËèÖí
Ìô£,�¦���©×
øËèÖÞàê�ÁVA�½�¤�£�²�.4.3 $ø9�#'��GD.:�73;�Xbgiª�~Ý~Ì�å~øÎ~àÁÅ#�¢�²�.¦�¦», XbgiÑ�ßî�©ÍËßèì (ÿå�·�ï�~)Á�n£�Ë�¦�¢¶,�©º�¦Ú~ëË�×ª�£§�Ë�¾¢�½X ÍË�íÍ�©é~�Ôèì§��¢�²�«���»£�.��¢��°¥, �Ñ�ßî�©×
øËèÖí
Ìô£,�¦���©×
øËèÖÞàê�ÁVA�½�¤�@�½�¤B¯²���,�©f�½ã¤�¢¶, ²��~Ý~Ì�å~øÎ~àÁx°�½Ës£¶,�é~�Ôèì¤©�]ú�×
��×êÖïèÖ�§´s��½{ª���Â�½�¤£�¹�. Xbgig'©Ü�ú�ú�×
�£ª,Ñ�ßî�©×
øËèÖí
ÌôÁn��,é~�Ôèì©Ñã¤�¢ X View ¤©�]ú�×
��×Á1E�¢�²�.´s©�½{ª, �¬Ü�ú�ú�×
�Á±��¢³¢����.�©Ü�ú�ú�×
�ª xvsample §�¼²�y1Z®{©³ü 4.1§+�²�y

ü 4.1: X View ¤©��çú
èìøÐ~�ú�×
��×ã4.4 XBGI�0ø 4.4.1 0ø �BpXbgi£ªlÿ©ý~ßÁ�Ë�½�¤�@�²�.�¾£ªf5G¥©�»�©ý~ßÁ�Ë£�½©£�¹��.D×Q§ªÖÞÐ©«�G¼ý~ßÁ�Ë£�½©£��,�©ý~ß§0�¢ôèÔ�×àìÊÁ
N�¢�½ (�~Ý~©-�ª�¾Á�N�¢���¢�½)î],�~Ý~©z^£ª,  Ä 200 r©ý~ßÁ³��¤�¿,ár�©



30 6 4 è �k��ý~ß§ôèÔ�×àìÊ©Æ*������£�.ôèÔ�×àìÊÁÑø§��î]§ª¶ ¤Ñ~ú�ä�¦rÿ�"�²��,�©î]§ª, ôèÔ�×àìÊÁx�º�¦, X ÍË�íÍú�×
��×§$��ú�×
��×�a�£�.Xbgi§��½ 1 r©ý~ßª 1 r© X ÍË�íÍ§º ¢VA�¾¢�²�.��¢, ÍË�íÍ�ñ~ß�©�ÜÌáÌü�ì§º ¢®{�æz�¦�º�§,Èß©ü©º�¦V�§¦ ¢�²�.
¦£óÉ¦ 0¦£óÉ¦ 1
ë¼È¦£óÉ¦ GC(graphic context)Color MapVisual ClassDisplay

Ú¼¸ 0Ú¼¸ 1
Àß¼Ú¼¸ü 4.2: ý~ß¤ÍË�íÍ©Ì¼�©º�§, nr©ý~ß§0Ü�¢ 0�» n � 1²£©ÍË�íÍ��Ë�¾²�.��¢, �¾»©ÍË�íÍ©ù£�½æ�~ý~ßÁ 1 r��,�©æ�~ý~ß§ª�²�²¦ÑùßÎÖì��(�¾¢�²�.�²�²¦ÑùßÎÖì¤ª,ëËàú
Ì,öß�Ê�Ö
à,×
øËèÖÚ�êÔàì,Ò
~�èú¦¥£�.¦�, �©º�§æ�~ý~ßÁ�Ë�¢�½©�¤��¤,�©�ÍË�íÍ£�½�¯¢©ý~ß§�²�²¦'�Á®���½�µ£�.º ¢, ã�«ÊÖêËùý~ß 0 ©¤�§õ
èìÁsU�¢¶,�~ìÍË�íÍ�'�©�¯¢Áß��¢�½©£,�©'�sUª�¯¢©ý~ß§Ü��²�.�©��ª, Ñ�ßî�Bgi§¦�»��¶©£�.���, ×
øËèÖ®{©5��©
N·7�§��¢ª, 0 \~©ý~ß§�½PZ©�Ì���»¾¢�¼,�©,©ý~ß§0�½¶©¤ªÜ��Í¦½Ò���¼²�.�©ý~ß©��§Ì�¢*©�£±��²�.4.4.2 ��%�-0ø �àkgetmaxx, getmaxy ª×
øËèÖ®{©5�� (�»§ªf5>)Á, xdb, ydb�¾�¾§Ì�¢7��½¶©£�. ²�, getsizexy ª×
øËèÖ®{©5��Á, xdb, ydb§¡�¢�)§7��½¶©£�.���, ÊÖêËùý~ß 0 §��¢�¾»©ÌÿÁ1Z��î]§ª,æ�~ý~ß, �¦À��~ìÍË�íÍ©®{©ÜÌáðzÁu�²�.²�, setmaxx, setmaxy ª×
øËèÖ®{©5�� (�»§ªf5>)Á, xdb, ydb�¾�¾§Ì�¢
N�½¶©£, setsizexy ª×
øËèÖ®{©5��Á, xdb, ydb§¡�¢�)§
N�½¶©£��,�©î]¶7�Ìÿ¤��§,ÊÖêËùý~ß 0 §��¢�¾»©ÌÿÁ1Z��î]§ª,�~ìÍË�íÍ¤�¯¢©ý~ß©®{ÜÌáÁsU�²�. c 4.2: ®{ÜÌáÌÿy} z�int getmaxx() x���x=P¹$int getmaxy() y���x=P¹$void setmaxx( int x ) x���x=PgFvoid setmaxy( int y ) y���x=PgFgetsizexy( int *width, int *hight ) N���¡P¹$setsizexy( int width, int height ) N���¡PgF1k©�n��Á»��½�µ§, 2¡©Ü�ú�ú�×
� pages.c, pages2.c Á��²�.Ý{©ú�×
�¤¶,�Íà£ÍË�íÍÜÌáÁsU�¦�»1Z�¢³¢����.ÊÖêËùý~ß 0 ©¤�©³,�¯¢©®{ÜÌ



4.4. XBGI©ý~ß 31á�sU�¾½�¤�»�£�²�.�§�¥�¦�£¡ pages.c#include <stdio.h>#include <graphics.h>main()f int gd = DETECT, gm;int i, mxx, mxy, mxx2, mxy2;char str[64];initgraph( &gd, &gm, "-npage 8 -color 0 -bkcolor 15" );setcolor( 0 );setbkcolor( 15 );mxx = getmaxx();mxy = getmaxy();i = 0;do fsetactivepage( i );setvisualpage( i );mxx2 = getmaxx();mxy2 = getmaxy();if ( i==0 && ( mxx!=mxx2 || mxy!=mxy2 ) )fsetmaxx( mxx2 );setmaxy( mxy2 );mxx = mxx2;mxy = mxy2;gcleardevice();sprintf( str, "%d:%dx%d", i, mxx2+1, mxy2+1 );outtextxy( 10, 10, str );if ( ++i==8 ) i = 0;g while ( getch() != 0x1b );closegraph();exit( 0 );g�§�¥�¦�£¡ pages2.c(lL)setactivepage( i );setvisualpage( i );getsizexy( &xsize2, &ysize2 );if ( i==0 && ( xsize!=xsize2 || ysize!=ysize2 ) )fsetsizexy( xsize2, ysize2 );xsize = xsize2;ysize = ysize2;g(�L)4.4.3 + 6�90ø �àkÊÖêËùý~ß¤ªe®0ë£�½ý~ßÁ��zBgi©e®ú�âàª�¯¢�©ý~ßÁ0ë§ýZ�¾²�{Ñ{zöß�Ê�ý~ß¤ªc+0ë£�½ý~ßÁ��z�©ý~ßªëËàú
Ìí§c+�¾½©³£z��¦½ÊÖÞ	�¶öß�Ê�ý~ß§ªýZ�¾²�Â{ setvisualpageªöß�Ê�ý~ß\\Á�N�½Ìÿ£z
N�¾�ý~ß�ä#à©0ë¤¦¼²�{Ñ�ßî� Bgi§��� ¢zD$¤�¢ä#à�¾¢�½ý~
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Þ¦¹Ç¦£óÉ¦Îç­µò­²ë

Ú¼¸±ÏÇéÎÞÞ

Ú¼¸°Çë¼È¦£óÉ¦Îç­µ¬èÀµìÚ¼¸°¬êµ¤ºµìë

³Îè¦Ë¾ÎÚ¼¸âÚ¼¸°È±¸ç­µËÊë

ü 4.3: ú�×
� pages.c ©1Z®{: �¯¢©ý~ß©ÜÌáÁ7��c+�½. ���, ý~ß�©¤�ª7��½ÜÌáªý~ß�©ÜÌá£ª¦�, ÍË�íÍ�ñ~ß�§º ¢sU�¾�ä��©�½, �~ìÍË�íÍ©ÜÌáÁ7��½©£, �©ÜÌá�sU�¾¢�¾«, �¯¢©ý~ß©ÜÌáÁ�©5��£
N�J�.ßª���� 1 r£�{���, �¯¢©ý~ßÁÑZ§³��¤���¥¶�¿��¤�¶�²�©£, Xbgi£ª�¯¢©ý~ßÁä#à��½ 2 :á©{|Á�Ë�¢�¼²�{ 1 ¡ª��:§, �¯¢©ý~ß§ÍË�íÍ�ñ~ß�Á¯���½{|£,¶� 1 ¡ª�~Ý~©É×©¶¤, ý~ßÁ�~ìÍË�íÍ§�@�½{|£�.²�, �¯¢©ý~ßÁä#à��½ 1 ¡µ©{|Á�y�²�.ý~ß©V#ªü 4.2£�y�²���z�¾»©ý~ßÁzù£�½æ�~ý~ß�»,Ú��¢�²��¤©º ¢z�¯¢©ý~ß�ä#à�¾²�{{|ªÊ:£, setvisualpage §ý~ßÿ nÁ�N�½��£� (Ü�ú�ú�×
� pages3.c){�§�¥�¦�£¡ pages3.c#include <stdio.h>#include <graphics.h>main()f int gd = DETECT, gm;int i, c;char str[64];initgraph( &gd, &gm, "-npage 3 -color 0 -bkcolor 15" );setcolor( 0 );setbkcolor( 15 );for ( i=0; i<3; i++ )f
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¦£óÉ¦ 0 Ú¼¸ 0

¦£óÉ¦ 1 Ú¼¸ 1ü 4.4: �¯¢Áä#à��î]©ý~ß¤ÍË�íÍ©Ì¼setactivepage( i );sprintf( str, "page: %d", i );outtextxy( 10, 10, str );gi = 0;while ( (c=getch()) != 0x1b )fswitch( c )fcase '8':if ( i < 3 )setvisualpage( ++i );break;case '2':if ( 0 < i )setvisualpage( --i );break;ggclosegraph();exit( 0 );g
Ï¸áÏ³ÎõÖ
­¼Ü¼ÉÎÖ¸×ò¡¹

­¼Ü¼ÉÎÖ²×ò¡¹ ¹ÙÆÎÚ¼¸¬ß¨ë

ü 4.5: Ü�ú�ú�×
� pages3.c ©1Z®{: �¯¢©ý~ß§ý~ß\\Áà�¢��. Ô~ÿ~í 2¤ 8©Ô~£öß�Ê�ý~ßÁsU, 3 r�¯¢©ý~ß�c+�¾½©ª, setvisualpage(3) �1Z�¾�¤�.�¯¢©ý~ß�ä#à�¾½, ¶�Ñ¡©{|ª,²�*©ø��ÌÿÁ? ¢¶»À¦�¾«¦¼²�Â{



34 6 4 è �k��c 4.3: ý~ßßÑ�ì�Ìÿy} z�void getgeometry( int *x, int *y, int *width, int *height ) ¶:���¼©Ä¹$void setgeometry( int x, int y, int width, int height ) ¶:���¼©ÄgF�¾»ªÊÖêËùý~ß©ßÑ�ì�Á7�
N�½Ìÿ£�{Óÿ© width, height ªý~ß©ÜÌáÁ+�²��z x, y ª�~ìÍË�íÍ§0�½É@Á+�²�{¡²¼z�~ìÍË�íÍ§ý~ßÁ�@�½�¤§º ¢z�¯¢©ý~ß�ä#à�¾²� (Ü�ú�ú�×
� pages4.c).�§�¥�¦�£¡ pages4.c#include <stdio.h>#include <graphics.h>main()f int gd = DETECT, gm;int i;char str[64];struct sizeset fint x, y, w, h;g page[4] = ff 0, 0, 300, 300 g,f 100, 0, 100, 150 g,f 50, 100, 200, 100 g,f 150, 150, 150, 150 g,g;initgraph( &gd, &gm, "-npage 4 -geometry 300x300" );for ( i=0; i<4; i++ )fsetactivepage( i );setvisualpage( i );setcolor( 0 );setbkcolor( 15 );cleardevice();setgeometry( page[i].x, page[i].y, page[i].w, page[i].h );rectangle( 0, 0, getmaxx(), getmaxy() );sprintf( str, "page: %d", i );outtextxy( 10, 10, str );gxbgiloop();closegraph();exit( 0 );g ý~ß©?¦¼¹]ªz�¤�»ä#à��ý~ß�í§¦½©£z setvisualpage ©�NÜ§º ¢Ç²¼²�{²�, �¾§º ¢�@�¾�ý~ßÁ, setvisualpage(n) £�¯¢ä#à�½¤,¶¤§�@�¾��TðzÁ/�©£,e�@�½a���¼²�.4.5 + 6�9�7!��7ø2#.��fåWS §ª�¿�¿¦:á��¼, �©×
øËèÖ�à¶�²�²£�. X ª�©ô�Ï~Þ	�Á�öß�Ê�Ö
à (visual class)�¤�¢ná�,Ü�~ì�¢�²�.�©öß�Ê�Ö
àª, ôÁcE£�½�, ôÁ�)§-�cE£�½�,�<·ô©sU�ä��§º ¢Ç²¼²�. WS ©gô�àª, ×
ÌàØ~�, GNôÒ
~, ø�Ò
~© 3 :á§n�»¾,�<·ô©sU�àª,Ò
~�èú©��©sU�ä��fä��§º ¢Ç²¼²�.�¾»©�à§º ¢ná�¾½öß�Ê�Ö
àÁÈß©c§²¤µ²�.
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³ì¹ÙÆ¬Ä¹ÎÚ¼¸Ú¼¸±ÎÎÅÊêñçòÑ¹¹ëìçËÏåË·¿¤Ú¼¸ò¢È«é setvisualpage ¹ëü 4.6: ú�×
� pages4.c ©1Z®{: �¾�¾©ý~ß©�T¤5��Á setgeometry £
N�¦�», ý~ß\\Áà�¢��. xbgiloop © B¤ NÔ~£, öß�Ê�ý~ß�sU£�½©£, ý~ß��©?¦¼¹]�sU�¾½. c 4.4: X©öß�Ê�Ö
àìøsõñôü�| ÿ�ýw ÿ�w�Æ: �:Å StaticGray GrayScale~FÑ�Ã: StaticColor PseudoColor²Å�Ã: TrueColor DirectColor²�, ¥©�»�©�<´HÁcE£�½�ª,�ëúà (depth)�§º ¢c�¾²�.ëúàª 1 ®�ÁcE�½�µ§a�¦öèìÿ£�.ã�«�òÖ�ëËàú
Ì¦», `���ÁcE£�¾«��©£ëúàª 1 £�.Xbgi£ª, �¾»©öß�Ê�Ö
àÁ×
øËèÖ�~í§0Ü��¢�²�.���El, ø�Ò
~ªÜ�~ì�¢�¼²�Â.���, �òÖ�¤ª, ëúà� 1 £ StaticGray ©î]©�¤£��,À�¼·��©�µ, ��¢ BGIMONO ¤��äªNÿwÁ�Ë�¢�¼²�.4.5.1 &,�9'�7ømuXbgi£ª setmaxcolorxâ§º ¢,c+ä�ôÁ�N£�½º�§¦ ¢�²�{ PseudoColor¦»f5 256�2 ô©Ò
~�èúÁ7�£�²�{���z¶��¦��^ï§Ò
ø�¦ô£ X ÍË�íÍÁ��BzXbgiú�×
�Á×��²�¤z 1 Z XbgiªÒ
~�èú©7�§/��½�¤��¼²�{��¢zXbgiª����¦�©£zÑ�ßî�©Ò
~�èúÁn��zÒ
~�èú©7�Á�¦��²�{�©ò2ª false colors EëÁÓ�×��²�©£z,©ÍË�íÍª���¦�ô§¦½�¤£�¹�{ÍË�íÍ�ñ~ß������n�¢�¾«z�ÍàÒ~ã�� XbgiÍË�íÍ�»@½�¤§º ¢z,©ÍË�íÍ�����ô�¾²�{Xbgiª setmaxcolor �1Z�¾½¤zëøÐ�ìÒ
~Á¤¼����ô�¢��²�{�©ëøÐ�ìÒ
~§¡�¢ªz�§é¯��Ü�ú�ú�×
� colors §º ¢?½�¤�£�²�{4.5.2 RGB muXbgi© RGB 
Nª setrgbpalette §º ¢ZÀ¾²��zÑ�ßî� Bgi¤©KÅ��»z 16 ô©¤�§16 ´H§¦½º�§¦ ¢�²�{¡²¼, 64 ô7���¤�ª 64 ´H, 128 ô©¤�ª 128 ´H£ RGB 
N�²�.
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~7�ÿ�ã¦�¤�£¶z´HÁ[� RGB 
N���¤�ªz 65536 ´H© setrgbpalette Á� ¢����{4.6 ,�;'ú	�EF
há�IHÑ�ßî� Bgi©�qNÊÁ�N��Ý×Á£ª�qN©êÔàì@à�ä�£�. Xbgi£¶ X ©_kàÒ�Á���½�¤§º ¢��ç��Ó�§���¤�£�²�©£,���qN©êÔàì¶ outtext, outtextxy £@à�½�¤�£�²�.�qN©Ú~íª EUC, JIS, Þøì JIS ©��¾£¶ä�£�.�§�¥�¦�£¡ hello2.c#include <stdio.h>#include <graphics.h>main()f initgraph( &gd, &gm, "" );(AL)settextstyle( DEFAULT FONT, HORIZ DIR, 1 );outtextxy( cx, cy, "V=AF XBGI R " );cy += textheight("H");outtextxy( cx, cy, "[° (JIS,MS[°,EUC)" );xbgiloop();g

ü 4.7: ú�×
� hello2.c©1Z®{�©Ü�ú�ú�×
�Á���¢³¢����.���Æ'�c+�¾¦�î],�¦�© WS © X ª_kàÒ�����Ì�àì~��¾¢�¦�ä����¼²�.�À��ªÞàê�É×4§,���© X ª_kàÒ����²���¤û¨½¤º�£�¹�.¶�, X ©_kàÒ����¦�î]£¶, X11R4 ©{|£�qN©@à�ä�¦º�§, Xbgiªn��¾¢�²�.�©î], XbgiÞàê�ÁÌ�àì~��½¤�, ENABLE MULTILINGUAL ÁNÚ�½�À¼§ ENABLE BILINGUALÁNÚ�¢Ì�àì~��¢����.ëøÐ�ì£�qN©@à�£�½º�§¦¼²�.��¾¶, X ��qN©øÐ�ìÁ�~í�½©§5Ã©)Ë���¼²�©£Üä����.



����Xbgi ª PC £�£�¾¢�½ Turbo C/Borland C �­§�½ Borland Graphics Interface (Bgi) Á WS ®Îó�²��. Bgi ª PC í£^ï§KÅ�©[�×
øËèÖÌ�å~øÎ~à£�. Xbgi ª Bgi Á X WindowSystem © Xlib Á���¢Þ��
~ì�²��.�©�µ, �²�²¦ WS í£¶ Bgi Áé���½�¤�£�½£�¹�.�»§ X Window �ÍË�íÍÞàê�£�½�¤�», Xbgi £¶lÿ© Bgi Ç¯©VAÁä�§�²��.�©Èç, ^ï§Êv¦{|£lÿ©×
øËèÖ®{®©e®�ä�§¦¼²��.Bgi ©ÍË�íÍÞàê�í£©Þ��
~ì�ä�£� �©ª,¬¤�§ Xlib �^ï§�µ©i��Ý×ÁÜ�~ì�¢�½�»£�.¶�Ñ=íÉ
ü�©
Ìù
�£ª, Bgi ©Þ��
~ìªfä�£�.ã�« Motif ·X View ¦¥£ª,�²�²¦ÍËßèì©�µ©Ìü�ìÝ×ÁZ¦À�½�µ,Þàê�§�Ì��~úÁy�V�¢�²�²�. Bgi �§à�¾�ú�×
�ª�©º�¦Ú~ëË�×Á�N�¢�¦�©£,bÛQ¦êÖïèÖ£ª Motif · X View ®© Bgi ©1Eª���£�¹�.Xbgi ©~Qª X Window ©º�¦ÍË�íÍÞàê�§Êv¦e®9=ÁO­�½�¤§�¼²�.ã�«, �~Ý~�ÿ>Ä�¦¥£ C FNÁÅ�î],�©��¸�ÛIí§×
øËèÖÌ�å~øÎ~àÁO­�¾«,�~Ý~ªú�×
�©67�»Ø¾½�¤¦�Ú~ëË�×ÁZ¦��¤�£�²�.-�©Ê�Û�á���à·ÿ>Ä�©±�q,®!Ý×©Îq¦¥Á±��½àm¦¥� Turbo C Á� ¢Ú~ëË�×�¾¢�½�¤�»¶,Xbgi ª�©º�¦ü~ÞèÖ¦ï~á§���½Þàê�£�½¤»õ�²�.¶�¿Â�©Þàê�ª, ÿ>Ä�Á6/¤�½Î¦~Q§¶^ï§R�¢�½©£,×
øËèÖàÁ TEX ¦¥§7¼a´�µ©øÉÌ�¿-®w)���¶©£�.Eô~ß	�£¶öèìÌ�~ß (bitmap, pixmap)ÁøÉÌ�§w)�½�µ©Ìÿª�Ë�¾¢�²��,bL©ô~ß	� (Ver.3 ÈL) £ª,
Ì�ðz¦¥ÁÅ�í�~Áé~�·ý~ßÖBFN¤©ùè�Á[µ��¤� ¢�²�.�©î], º¼[�Z©@àÁ���¤�§ª, x3.3 £±��� Bgi 
Ìù
�©��Z×
øËèÖà�a�§¦¼²�.�»§, Bgi,Xbgi 0Ü© Bgi
Ìù
�¶bLô
ÏêËÁ"·�¢���N£�.Xbgi Version 2 · Bgi 
Ìù
�©fY]¦T·OÇ��¼²��», taiji@henon.d.dendai.ac.jp ²£�~�Áß�¾«T�£�.
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À���[1] Borland International E, �Turbo C++ 
Ìù
� �øÉ
�àÓÌí Vol 1 � À-°3ÿ~
�í ß�õ� 1990[2] Borland International E, �Turbo C++ 
Ìù
� �øÉ
�àÓÌí Vol 2 � À-°3ÿ~
�í ß�õ� 1990[3] Oliver Jones E, �+ ¬ È;, �× y`|íÔ���ìÞàê� � �X Window ó�íùèÖ� ÊàÔ~@¡· 1990[4] Æ©Ô }, ÙW RÕ ®E, �X Êú�Ø~Þ	�ú�×
��× 1 | Xlib t � øÔC3 1992[5] �� $|, +Ý Ñõ, â8 Ño, ²� ½y, �C Ê�Û�á� �æ | Î��»×
øËèÖà²£� ½¾@¡1992[6] è� G� E, �C FN§º½ ª�µ¢©Ê�Û�á���� ÙAdç3 1992[7] Douglas Young E, �9 ±y �, �X Toolkit ú�×
��×� ìèõ� 1990[8] Adobe Systems E, �B XÑ �, ÊàÔ~@¡ÙAkÈ;, �Post Script ç�~ì�Ê� & ÖèÖùèÖ� ÊàÔ~@¡· 1989[9] Adobe Systems E, Êíö Þàê�á ß�õ� È�, �Post Script �øÉ
�à|�ï�Ê� 6 2¡ � ÊàÔ~@¡· 1991[10] Stephen Wolfram, \Mathematica | A System for Doing Mathematics by Computer" Addison Wesley 1990[11] the Math Works Inc., \MATLAB| High - Performance Numeric Computation and Visualization Software"the Math Works Inc. 1992[12] William H. Press, Brian P. Flannery, Saul A. Teukolsky and William T. Vetterling, \Numerical Recipes inC | the Art of Scienti�c Computing" Cambridge 1988[13] Thomas H. Cormen, Charles E. Leiserson and Ronald L. Rivest, \Introduction to Algorithms" the MITpress 1992[14] Ian Stewart, \Does God Play Dice ? | The New Mathematics of Chaos" Penguin Books 1989
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� AXBGIÝbÞ

c A.1: graphics.h£�F�¾¢�½¸FÌÿ¤�©Ò�y} z��µÉ©, Ä�� ©ËJxbgiloop() XBGI�Ê�µÉ©Å:´xflush() Ä�� ©P²Ã¥�¿\2gFsetmaxx( int x ) X¶�x=P¬Fsetmaxy( int y ) Y¶�x=P¬Fgetsizexy( int *width, int *height ) N���¡P¹$setsizexy( int width, int height ) N���¡P¬Fgetgeometry( int *x, int *y, int *width, int *height ) N���¼©ÄP¹$setgeometry( int x, int y, int width, int height ) N���¼©ÄP¬Fsetmaxcolor( int n ) ©�p)NÑP�x=P¬Fsettitle( char *title ) ��Éª��PgFseticonname( char *name ) ���É�PgFseticon( char *filename ) ���ÉPgFsetbackingstore( int flg ) ®¥�É� ©�PgFinitgraph( int argc, char *argv[], char *pd ) �¹ÉªÃ�Éf×OVY�?setrgbpalette( int cnum, unsigned red, unsigned green, unsigned blue ) ¯Æ¥©P RGB=PgFXBGIP IDP¹$, ky, *Punsigned graphnumber() XBGIP IDP¹$selectgraph( unsigned id ) XBGIP IDK�ÆÉ© BGI\¬Ftermgraph( unsigned id ) XBGIP IDK BGI\*PÀ:§�Ä§�savegraphtoxbm( char *filename ) N�\ X Bitmap 7µK¤psavegraphtoxpm( char *filename ) N�\ X Pixmap 7µK¤p

41
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c A.2: xbgiloop�©Ìü�ìú�Þ~ß�©
NÌÿy} z�set button press handler( int (*proc)( int button,int x,int y ) ) ·£É?kBZG±PËJ^×\gFset button release handler( int (*proc)( int button,int x,int y ) ) ·£É?KBZG±PËJ^×\gFset mouse motion handler( int (*proc)( int button,int x,int y ) ) ¹� ?#<G±PËJ^×\gFset page enter handler( int (*proc)( int page ) ) ¹� ?¶:�O'HG±P^×\gFset page leave handler( int (*proc)( int page ) ) ¹� ?¶:�>W¼G±P^×\gFset key press handler( int (*proc)( int key ) ) �:?kBZG±PËJ^×\gFset configure handler( int (*proc)( void ) ) ��Éª�PÄ��¡±PËJ^×\gFset expose handler( int (*proc)( void ) ) ��Éª�?|ZG±PËJ^×\gFset noevent handler( int (*proc)( void ) ) oP�µÉ©U�<±PËJ^×\gF

c A.3: graphix.h£�F�¾¢�½¸FÌÿ¤�©Ò�y} z��³���© xbgiP¹$, ky, *Pxbgi *creategraph( int *gd, int *gm, char *pd ) �Ã²�¥�� §»P�?L�³���© xbgi¹$xbgi * creategraph( int argc, char *argv[], char *pd ) �¹ÉªÃ�Éf×OVY�?xbgi *thisgraph() �ÆÉ©�³���© xbgi\¹$currentgraph( xbgi *this ) �³���© xbgiK�ÆÉ© BGI\¬Fdestroygraph( xbgi *this ) �³���© xbgiK BGI\*P




� BBGI��Þ

c B.1: BGIÞàê�Ìÿ¤�©Ò�y} z�BGI� §»�?, gF, *Pinitgraph( int *gd, int *gm, char *pd ) �Ã²�¥�� §»P�?detectgraph( int *gd, int *gm ) �Ã²�¥�� §»\2P´#:¼graphdefaults() �Ã²�¥�gF=\¨²�Å©OgFclosegraph() �Ã²�¥�� §»P*PT06 graphics drivers���}� u
DETECT ´#:¼BGI XBGIªÃ�® T06 graphics modes���}� u
BGIMONO ½­�ÇBGIGRAY �Æ� �:ÅBGICOLOR �Ã:�Ã:ËJint graphresult() �Ã:�:ªP¹$char *grapherrormsg( int errcode ) �Ã:¼¥¢:�P¹$T06 graphics errors���}� u
grOk �Ã:NCgrNoInitGraph BGI\2?�?BZJ<N<grError �Ã²�¥��Ã:BGI� §»\2PgF, ¹$int getmaxx() X¶�x=P¹$int getmaxy() Y¶�x=P¹$char *getdrivername() �Ã²�¥�ªÃ�®�P¹$setgraphmode( int mode ) �Ã²�¥�½:ªPgFint getgraphmode() �Ã²�¥�½:ªP¹$char *getmodename( int mode ) �Ã²�¥�½:ª�P¹$int getmaxmode() �Ã²�¥�½:ª��=P¹$getmoderange( int gd, int *lmode, int *hmode ) �Ã²�¥�½:ªÆÉ�P¹$unsigned setgraphbufsize( int bufsize ) �Ã²�¥�®¥²��OPgF (��¸:©)int installuserdriver( char *name, int (*func)(void) ) �Ã²�¥� ªÃ�®PKU (Ä�:³ª)int registerbgidriver( void (*driver)(void) ) �Ã²�¥� ªÃ�®PKU
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c B.2: ×
øËèÖà®{©�µ©Ìÿ¤�©Ò�y} z�¶:�cleardevice() �Ã²�¥�N�P�Ä�setactivepage( int page ) �N¶:�P¬Fsetvisualpage( int page ) �³¶:�P¬Frestorecrtmode() Ì_nlPN�½:ªOÄ ©� (��¸:©)°¿:¸:©clearviewport() °¿:¸:©P�Ä�setviewport( int l, int t, int r, int b, int clip ) °¿:¸:©PgFgetviewsettings( struct viewporttype *viewport ) °¿:¸:©Ï¥P¹$�ou viewporttypestruct viewporttype fint left, top; �ÎP�� x, yint right, bottom; gmP�� x, yint clip; �Ä¥±É�Ôbg;



45
c B.3: e®©�µ©Ìÿ¤�©Ò�y} z�Ã�É £�Åsetlinestyle( int style, unsigned pat, int thick ) Ã�É £�ÅPgFT06 line styles���}� u
SOLID LINE ·jDOTTED LINE HjCENTER LINE eH�jDASHED LINE *jUSERBIT LINE À:�:FcPÃ�É £�Å

�ou linesttingstypestruct linesettingstype fint linestyle; Ã�É £�Åunsigned upattern; Ã�É¯£:É°¥©int thickness; Ã�É�g;getlinesettings( struct linesettingstype *lineinfo ) Ã�É £�ÅÏ¥P¹$setwritemode( mode ) DjP�N½:ªPgFT06 write ops���}� u
COPY PUT ÎÍ@XOR PUT +qGVJWOR PUT VJWAND PUT VJeNOT PUT �F�ÆÉ©��int getx() �ÆÉ©��P X��P¹$int gety() �ÆÉ©��P Y��P¹$moveto( int x, int y ) �ÆÉ©��Pc#moverel( int dx, int dy ) �ÆÉ©��Pnvc#Dj, 47line( int x1, int y1, int x2, int y2 ) Dj�Nlineto( int x, int y ) �ÆÉ©��>W¬F`>RDj�Nlinerel( int dx, int dy ) �ÆÉ©��>Wnv`>RDj�Nrectangle( int l, int t, int r, int b ) D§7P�Ndrawpoly( int numpoints, int *polypoints ) rV7P�Ni, �NMarc( int x, int y, int stangle, int endangle, int r ) i�P�Ncircle( int x, int y, int r ) iP�Nellipse( int x, int y, int stangle, int endangle, int xr, int yr ) ti�P�Ngetarccoords( struct arccoordstype *arccoords ) arcK�<Gi�Ï¥P¹$�ou arccoordstypestruct arccoordstype fint x, y; i�PAÓ�� x, yint xstart, ystart; i�PRªH�� x, yint xend, yend; i�P»MH�� x, yg;setaspectratio( int xasp, int yasp ) � ¶�©�PgFgetaspectratio( int *xasp, int *yasp ) � ¶�©�P¹$
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c B.4: øË��×©�µ©Ìÿ¤�©Ò�y} z�²�Å¯£:Ésetfillstyle( int pattern, int color ) ²�Å £�ÅPgFsetfillpattern( char *pat, int color ) À:�:²�Å¯£:ÉPgFgetfillsettings( struct fillsettingstype *fillinfo ) ²�Å £�ÅP¹$�ou fillsettingstypestruct fillsettingstype fint pattern; JXIQCºSint color; JXIQCÑg;getfillpattern( char *pat ) ²�Å¯£:ÉP¹$T06 fill patterns���}� u
EMPTY FILL ®¥��Ã�ÉªÑK²�ÅSOLID FILL µ£²�ÅLINE FILL j��²�ÅLTSLASH FILL  Ã¥�¿²�ÅSLASH FILL s< Ã¥�¿²�ÅBKSLASH FILL s<®¥� Ã¥�¿²�ÅLTBKSLASH FILL ®¥� Ã¥�¿²�ÅHATCH FILL <<U«²�ÅXHATCH FILL s<¸TU«²�ÅINTERLEAVE FILL �É£:Ä:³j²�ÅWIDE DOT FILL ]WP�<H²�ÅCLOSE DOT FILL ]WP3<H²�ÅUSER FILL À:�:Fc²�Å47bar( int l, int t, int r, int b ) D§7P²�Åbar3d( int l, int t, int r, int b, int depth, int topflag ) 3²{®:P�Nfillpoly( int numpoints, int *polypoints ) rV7P²�Åi, tiNMfillellipse( int x, int y, int xr, int yr ) ti7P²�Åpieslice( int x, int y, int stangle, int endangle, int r ) i7P²�Åsector( int x, int y, int stangle, int endangle, int xr, int yr ) tiPi7P�NL²�ÅPd²�Åfloodfill( int x, int y, int border ) ¬FÑ PdP �¾É²�Å

c B.5: ÷Öâ�, Ì�~ß©�µ©Ìÿ¤�©Ò�y} z�±�¢Åunsigned getpixel( int x, int y ) (X,Y)`>P±�¢Å�Ã:P¹$putpixel( int x, int y, int color ) ±�¢ÅP´Ç¥©�¼:�unsigned imagesize( int l, int t, int r, int b ) °¥©�¼:�PU(O�DY®�©×P¹$getimage( int l, int t, int r, int b, void *bitmap ) ¬FPdP°¥©�¼:�P¹$putimage( int l, int t, void *bitmap, int op ) °¥©�¼:�PN�RP¼Q
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c B.6: ×
øËèÖêÔàì©�µ©Ìÿ¤�©Ò�y} z�settextstyle( int font, int dir, int charsize ) §� © £�Å (²�É©,§�,��¡)gFsettextjustify( int horiz, int vert ) §� ©`>�[E (Ö�,ÕD)gFT06 font names���}� u
DEFAULT FONT ¨²�Å©²�É©TRIPLEX FONT ©Ä´Æ¥� ²�É©SMALL FONT  ½:Å²�É©SANS SERIF FONT �É ¢Ä²²�É©GOTHIC FONT �¤¥�²�É©SCRIPT FONT  �Ä´©²�É©SIMPLEX FONT �É´Æ¥� ²�É©TRIPLEX SCR FONT ©Ä´Æ¥�  �Ä´©²�É©COMPLEX FONT �É´Æ¥� ²�É©EUROPEAN FONT Â:Ç±�É²�É©BOLD FONT ·:Åª²�É©
F× text dirs�}� u
HORIZ DIR �>WgVERT DIR m>WÎ T06 text just���}� u
CENTER TEXT Aj�[ELEFT TEXT ��[ERIGHT TEXT g�[EBOTTOM TEXT m�[ETOP TEXT Î�[E

gettextsettings( struct textsettingstype *texttypeinfo ) §� © £�ÅP¹$�ou textsettingstypestruct textsettingstype fint font; ²�É©ºSint direction; §� ©P�@int charsize; ²�É©��¡int horiz; Ö�`>�[Eint vert; ÕD`>�[Eg;int textheight( char *textstring ) §� ©P�BP¹$int textwidth( char *textstring ) §� ©P�P¹$outtext( char *textstring ) �ÆÉ©��RP§� ©P¼Qouttextxy( int x, int y, char *textstring ) ¬F��RP§� ©P¼Qsetusercharsize( int mx, int dx, int my, int dy ) §� ©²�É©��¡PgF (Ä�:³ª)int installuserfont( char *name ) §� ©²�É©PKU (Ä�:³ª)int registerbgifont( void *(font)(void) ) §� ©²�É©PKU (Ä�:³ª)
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c B.7: Ò
~, õ
èì©�µ©Ìÿ¤�©Ò�y} z��Ã:setcolor( int color ) l8ÑPgFsetbkcolor( int color ) ,8ÑPgFint getcolor() l8ÑP¹$int getbkcolor() ,8ÑP¹$int getmaxcolor() ©�p)N�xP�Ã:=P¹$T06 COLORS���}� u
 ���}� u
BLACK � DARKGRAY ^<QÑBLUE d LIGHTBLUE �Y<dGREEN R LIGHTGREEN �Y<RCYAN ÖÑ LIGHTCYAN �Y<ÖÑRED f LIGHTRED �Y<fMAGENTA ® LIGHTMAGENTA �Y<®BROWN @ YELLOW lÑLIGHTGRAY QÑ WHITE .¯Æ¥©struct palettetype *getdefaultpalette() ¨²�Å©P¯Æ¥©Ï¥P¹$getpalette( struct palettetype *palette ) ¯Æ¥©Ï¥P¹$�ou palettetypestruct palettetype funsigned char size; ¯Æ¥©P��¡unsigned char colors[MAXCOLORS+1]; YX!JWZJ<YÑ��g;int getpalettesize() ©�p)N¯Æ¥©×P¹$setallpalette( struct palettetype *palette ) ¯Æ¥©mÑPgFsetpalette( int cnum, int color ) ¯Æ¥©ÑPgFsetrgbpalette( int cnum, int red, int green, int blue ) ¯Æ¥©P RGB=PgF



