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[…, …, b00, 00, b00, 01, b01, 10, b01, 11] 



01 11 

00 10 



[…, …, b01, 11] 



[…, …, b01, 01] 
or

[…, …, b01, 11] 





[…, …, b01, 00, b01, 11] 

[…, …, b01, 01, b01, 10] 



$x0 = "-1"; 

$y0 = "1.5"; 

@area   = ("-1", "1", "0", "1.5"); 

%bad = ( 

 "0", ["0.4", "1", "0.6", "0.8"], 

 "1", ["-1", "-0.6", "0.6", "0.8"], 

 "2", ["-0.4", "0", "0.2","0.3"] 

);

@ver = ("00", "01", "10", "11"); 

$x0 x
$y0 y
@area

%bad

CLP
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 "0", ["0.4", "1", "0.6", "0.8"], 

 "1", ["-1", "-0.6", "0.6", "0.8"], 

 "2", ["-0.6", "-0.2", "0.2","0.3"], 

 “3”, [“-0.2”, “0”, “0.6”, “0.8”] 

%bad = ( 

@area   = ("-1", "1", "0", "1.5"); 

$y0 = "1.5"; 

$x0 = "-1"; 



  6.642685 

 0.3416 sec. 

  8.27493 

 0.8111 sec. 



 ); 
    "2", ["0.4", "1", "0.6", "0.8"] 
    "1", ["-0.6", "0", "0.2", "0.3"], 
    "0", ["-1", "-0.6", "0.6", "0.8"], 
%bad = ( 
@area = ("-1", "1", "0", "1.5"); 
$y0 = "1.5"; 
$x0 = "-1";  



  6.908611 

 0.2079 sec. 

  6.948735 

 1.0902 sec. 



    "1", ["-0.4", "0", "0.2", "0.3"], 
    "2",  ["0.4", "1", "0.6", "0.8"] 
 ); 

    "0", ["-1", "-0.6", "0.6", "0.8"], 
%bad = ( 
@area = ("-1", "1", "0", "1.5"); 
$y0 = "1.5"; 
$x0 = "-1";  



  6.168734 

 0.2938 sec. 

  6.168734 

 0.6071 sec. 









KCLP Interpreter for Hybrid Systems
Version 0.92(9/12/2005) 
(C) Kunihiko Hiraishi, JAIST 
with POLKA: Convex Polyhedra Library 

:- seteps(0.000001). 

*** yes *** 

0.0000 sec. 

Consulted : try. 

0.0010 sec. 

| ?- go(10). 
JOPT = 6.587261 
Time =  0: Loc = l1_1, X1 = -1.000000, X2 = 1.500000, U = -0.158494 
Time =  1: Loc = l0_2, X1 = 0.480737, X2 = 1.134327, U = 0.013205 
Time =  2: Loc = l1_1, X1 = -0.580385, X2 = 0.800000, U = -0.722102 
Time =  3: Loc = l1_3, X1 = -0.400000, X2 = -0.000000, U = -0.000520 
Time =  4: Loc = l1_5, X1 = -0.160520, X2 = 0.276608, U = -0.127432 
Time =  5: Loc = l0_5, X1 = -0.000000, X2 = 0.094423, U = 0.025434 
Time =  6: Loc = l1_5, X1 = -0.039984, X2 = 0.063203, U = -0.027795 
Time =  7: Loc = l0_5, X1 = 0.000000, X2 = 0.025188, U = 0.011634 
Time =  8: Loc = l1_5, X1 = -0.005817, X2 = 0.021709, U = -0.012714 
Time =  9: Loc = l0_5, X1 = 0.000000, X2 = 0.000000, U = -0.000000 

*** yes *** 

0.2167 sec. 



;

, "0", "1.5"); 

", ["0.4", "1", "0.6", "0.8"], 

,

CLP

$cell   = 200; 

$sharp = 0.03

@area   = ("-1", "1"

%bad = (  

 "0

 "1", ["-1", "-0.6", "0.6", "0.8"],

 "2", ["-0.6", "-0.2", "0.2", "0.3"]

 "3", ["-0.2", "0", "0.6", "0.8"] 

);

@area %bad

Matlab out_ M









#!/usr/local/bin/perl 
require "init.pm"; 
$outfile = "clp";  
open(OUT,">$outfile"); 
print   "output: $outfile¥n"; 
print OUT "/* by tokoyi */¥n"; 
make_regions(%bad); 
make_souce();
close(OUT);

sub make_souce { 
 head(); 
 inv_minmax_vertex(); 
 edge(); 
 activity(); 
 update(); 
 next_l_and_next2_l2(); 
 global(); 
 type(); 
 get_ab_limit(); 
 aux(); 
 go(); 
 bound_head(); 
}

sub make_regions { 
 %_ = @_; 
 my ($i,$j); 
 @v = ($area[0],$area[1]); 
 @h = ($area[2],$area[3]); 
 foreach $i (sort keys %_){ 
  for($j=0;$j<@{$_{$i}};$j+=2){ 
   @v = (@v,$_{$i}[$j],$_{$i}[$j+1]) if $j eq "0"; 
   @h = (@h,$_{$i}[$j],$_{$i}[$j+1]) if $j eq "2"; 
  } 
 } 
 @v = (@v,"0"); 
 @v = sort_and_distinct(@v); 
 @h = sort_and_distinct(@h); 
 regions(); 
}
sub sort_and_distinct { 
 @_ = sort by_number @_; 



 my ($i,$n,@temp); 
 $n = 0; 
 for($i=0;$i<@_;$i++){ 
  $temp[$n++] = $_[$i] if($_[$i-1] ne $_[$i]); 
 } 
 return @temp; 
}
sub regions { 
 $n = 0; 
 my ($i,$j,$key,$m); 
 for($i=0;$i<@v-1;$i++){ 
  for($j=0;$j<@h-1;$j++){ 
   @temp = ($v[$i],$v[$i+1],$h[$j],$h[$j+1]); 
   @{$cell{"loc".$n++}} = @temp  if(noequal(@temp)); 
  } 
 } 
 foreach $key (sort keys %cell){ 
  print $key." : "; 
  for($m=0;$m<@{$cell{$key}};$m++){ 
   print $cell{$key}[$m].","; 
  } 
  print "¥n"; 
 } 
}
sub noequal { 
 my ($i,$j,$flag); 
 foreach $i (sort keys %bad){ 
  $flag = 0; 
  for($j=0;$j<@_;$j++){ 
   $flag++  if($_[$j] eq $bad{$i}[$j]); 
  } 
  if($flag eq "4"){ 
   return 0; 
   exit; 
  } 
 } 
 return 1; 
}
sub by_number { 
 $a <=> $b; 
}
sub head { 
 my @lines = (" 
/*
 Region to be avoided: 0.4 < x1 $ 0.3 < x2 <0.8 in location 0 

 We separate locations as follows: 
*/
");
 print OUT @lines; 
}
sub inv_minmax_vertex { 
 my ($key); 
 foreach $key (sort keys %cell){ 
  print OUT "inv(".$key.", X1, X2):- ".$cell{$key}[0]." <= X1, X1 < ".$cell{$key}[1].", 
".$cell{$key}[2]." <= X2, X2 <= ".$cell{$key}[3].".¥n"; 
 } 
 print OUT "¥n"; 
 foreach $key (sort keys %cell){ 



  print OUT "minmax(".$key." : ".$cell{$key}[0].", ".$cell{$key}[1].", ".$cell{$key}[2].", 
".$cell{$key}[3].").¥n";
 } 
 print OUT "¥n"; 
 foreach $key (sort keys %bad){ 
  print OUT "vertex(b".$key." : [00, ".$bad{$key}[0].", ".$bad{$key}[2].", 01, ".$bad{$key}[0].", 
".$bad{$key}[3].", 10, ".$bad{$key}[1].", ".$bad{$key}[2].", 11, ".$bad{$key}[1].", ".$bad{$key}[3]."]).¥n"; 
 } 
}
sub edge { 
 my ($i,$j,$k,$n,$loc_i,$loc_j,$num,@lines,@list); 
 @lines = (" 
/*
 Transition relation: 
*/

");
 print OUT @lines; 
 $n = 0; 
 for($i=0;$i<(keys%cell);$i++){ 
  $loc_i = "loc".$i; 
  for($j=0;$j<(keys %cell);$j++){ 
   $loc_j = "loc".$j; 
   next  if ($loc_j eq $loc_i || $cell{$loc_i}[3]<$cell{$loc_j}[3]); 
   ($num,@list) = num_and_list($loc_i,$loc_j); 
   $temp = "[".@list[0]; 
   for($k=1;$k<@list;$k++){ $temp = $temp.",".$list[$k]; } 
   $temp = $temp."]"; 
   next      
  if $num eq "5"; 
   print OUT "edge(".$loc_i.", ".$loc_j." ,0, []).¥n" 
 if $num eq ""; 
   print OUT "edge(".$loc_i.", ".$loc_j." ,1, ".$temp.").¥n" if $num ge "1"; 
   $n++; 
  }  
 } 
 print OUT "/* Total : $n edges.*/¥n"; 
}
sub num_and_list { 
 my ($i,$j,$n,$k,$flag,@a,@b,@new,@xy,@list,@back,%num); 
 @a = @{$cell{$_[0]}}; 
 @b = @{$cell{$_[1]}};  
 @new = (min($a[0],$b[0]),max($a[1],$b[1]),min($a[2],$b[2]),max($a[3],$b[3])); 
 make_bad_vers(); 
 foreach $i (sort keys %bad){ 
  if( ($a[0] eq $bad{$i}[0] && $b[0] eq $bad{$i}[0] ) && ( $a[1] eq $bad{$i}[1] && $b[1] eq 
$bad{$i}[1] ) ){ 
   $num{$i} = "5"; 
   @list = (); 
   next; 
  } 
  if( ($a[2] eq $bad{$i}[2] && $b[2] eq $bad{$i}[2] ) && ( $a[3] eq $bad{$i}[3] && $b[3] eq 
$bad{$i}[3] ) ){ 
   $num{$i} = "5"; 
   @list = (); 
   next; 
  } 
  for($j=0;$j<@ver;$j++){ 
   @xy = @{${"b".$i}{$ver[$j]}};  



   if($new[0]<$xy[0] && $xy[0]<$new[1] && $new[2]<$xy[1] && $xy[1]<$new[3]){ 
    $num{$i}++; 
    @list = (@list,"b".$i,$ver[$j]); 
   } 
  } 
  if($num{$i} eq "2"){ 
   $back[3]=pop(@list); $back[2]=pop(@list); 
$back[1]=pop(@list);$back[0]=pop(@list); 
   $flag = better($_[0],$_[1],$back[0],$back[1],$back[3]); 
   @list = (@list,$back[0],$back[1]) if $flag eq "true"; 
   @list = (@list,$back[2],$back[3]) if $flag eq "false"; 
  } 
  if($num{$i} eq "4"){ 
   for($k=0;$k<8;$k++){ $back[7-$k] = pop(@list); } 
   $flag = four_2_two($_[0],$_[1]); 
   @list = (@list,$back[0],$back[1],$back[6],$back[7]) if $flag eq "1"; 
   @list = (@list,$back[2],$back[3],$back[4],$back[5]) if $flag eq "2"; 
  }  
 } 
 $n = max(values %num); 
 return ($n,@list); 
}
sub min { 
 my $ans = $_[0] < $_[1] ? $_[0] : $_[1]; 
 return $ans; 
}
sub max { 
 my $ans = $_[0] > $_[1] ? $_[0] : $_[1]; 
 return $ans; 
}
sub abs { 
 my $ans = $_[0] >= 0 ? $_[0] : $_[0] * (-1); 
 return $ans; 
}
sub better { 
 my ($loc,@a,@b,@c); 
 @a = @{@{$_[2]}{$_[3]}}; 
 @b = @{@{$_[2]}{$_[4]}}; 
 $loc = nearloc(@_); 
 @c = ($cell{$loc}[0],$cell{$loc}[2]); 
 if(abs($a[0]-$c[0])<abs($b[0]-$c[0]) || abs($a[1]-$c[1])<abs($b[1]-$c[1])){ 
  return true; 
 } 
 else{ return false; } 
}
sub nearloc { 
 my ($i,$b,$n,$keyword,$loc); 
 $n = $_[3] + $_[4]; 
 $i = "1" if $n eq "1"; 
 $i = "0" if $n eq "21"; 
 $i = "3" if $n eq "10"; 
 $i = "2" if $n eq "12"; 
 $b = $_[2];  
 $b =~ s/b//g; 
 $keyword = $bad{$b}[$i]; 
 $loc = $_[0] if($cell{$_[0]}[$i] eq $keyword); 
 $loc = $_[1] if($cell{$_[1]}[$i] eq $keyword); 
 return $loc; 
}



sub make_bad_vers { 
 my ($key,@a); 
 foreach $key (sort keys %bad){ 
  @a = @{$bad{$key}}; 
  %{"b".$key} = ("00",[$a[0],$a[2]],"01",[$a[0],$a[3]],"10",[$a[1],$a[2]],"11",[$a[1],$a[3]]); 
 } 
}
sub four_2_two { 
 my $ans = $cell{$_[0]}[0] < $cell{$_[1]}[0] ? "1" : "2"; 
 return $ans;  
}
sub activity { 
 my ($key,@lines); 
 @lines = (" 
/*
 continuous dynamics 
*/

");
 print OUT @lines; 
 foreach $key (sort keys %cell){ 
  print OUT "activity(".$key." ,0).¥n"  if $cell{$key}[1] <= 0; 
  print OUT "activity(".$key." ,1).¥n"  if $cell{$key}[1] >  0; 
 } 
 print OUT "¥n"; 
}
sub update { 
 my ($key); 
 foreach $key (sort keys %cell){ 
  print OUT "update(".$key.", T, L, [[1, X1], [1, X2], [1, U1], [1, U2] | L]):-¥n"; 
  print OUT "¥tx1(T : X1), x2(T : X2), u1(T : U1), u2(T : U2), -1 <= U1, U1 <= 1, -1 <= U2, U2 
<= 1,¥n"; 
  print OUT "¥ta(0 : A11, A12, A21, A22),¥n" if $cell{$key}[1] <= 0; 
  print OUT "¥ta(1 : A11, A12, A21, A22),¥n" if $cell{$key}[1] >  0; 
  print OUT "¥tx1(T + 1 : A11 * X1 + A12 * X2 + U1),¥n"; 
  print OUT "¥tx2(T + 1 : A21 * X1 + A22 * X2 + U2).¥n"; 
 } 
}
sub next_l_and_next2_l2 { 
 my @lines = (" 
/*
 main 
*/

next(_, T, L, J):- final_time(: T), !, qmin_list(L, [], J), store_solution(J). 
next(Loc, T, L, J):- 
 final_time(: H), lb(Loc, H - T, LB), number(LB), 
 (optval, !, 
  qmin_list(L, [], JTEMP, _), 
  JTEMP + LB <= ¥@optval * 0.95; 
 true), 
 x1(T : X1), x2(T : X2), !, 
 edge(Loc, LocN, Type, BlocList), 
 maxX1(0 : -1), 
 minX1(0 : -1), 
 maxX1(T : MAXX1), 
 minX1(T : MINX1), 
 maxX1(T - 1 : MAXX1pre), 
 minX1(T - 1 : MINX1pre), 



 type(Type, T, Loc, LocN, BlocList, MAXX1pre, MINX1pre, MAXX1,MINX1), 

 inv(LocN, X1, X2), 
 l(LocN, T, L, J). 

l(Loc, T, L, J):- 
 activity(Loc, A), 
 a(A : A11, A12, A21, A22), 
 x1(T : X1), x2(T : X2), 
 max(M, M = A11 * X1 + A12 * X2, MAXX1), 
 min(M, M = A11 * X1 + A12 * X2, MINX1), 
 maxX1(T + 1 : MAXX1), 
 minX1(T + 1 : MINX1), 

 update(Loc, T, L, L1), 
 loc(T : Loc), 
 next(Loc, T + 1, L1, J). 
");

 my @lines2 = (" 
/* for all_lb(), without LB */ 
next2(_, T, L, J):- final_time(: T), !, qmin_list(L, [], J), store_solution(J). 
next2(Loc, T, L, J):- 
 final_time(: H), 
 (optval, !, 
  qmin_list(L, [], JTEMP, _), 
  JTEMP <= ¥@optval * 0.95; 
 true), 
 x1(T : X1), x2(T : X2), !, 
 edge(Loc, LocN, Type, BlocList), 
 maxX1(0 : -1), 
 minX1(0 : -1), 
 maxX1(T : MAXX1), 
 minX1(T : MINX1), 
 maxX1(T - 1 : MAXX1pre), 
 minX1(T - 1 : MINX1pre), 
 type(Type, T, Loc, LocN, BlocList, MAXX1pre, MINX1pre, MAXX1,MINX1), 

 inv(LocN, X1, X2), 
 l2(LocN, T, L, J). 

l2(Loc, T, L, J):- 
 activity(Loc, A), 
 a(A : A11, A12, A21, A22), 
 x1(T : X1), x2(T : X2), 
 max(M, M = A11 * X1 + A12 * X2, MAXX1), 
 min(M, M = A11 * X1 + A12 * X2, MINX1), 
 maxX1(T + 1 : MAXX1), 
 minX1(T + 1 : MINX1), 

 update(Loc, T, L, L1), 
 loc(T : Loc), 
 next2(Loc, T + 1, L1, J). 
");

 print OUT @lines; 
 print OUT @lines2; 
}



sub global { 
 my @lines = (" 
/*
 global vars 
*/

final_time(: _). 
x1(_ : X1). 
x2(_ : X2). 
maxX1(_ : _). 
minX1(_ : _). 
maxX1(0 : -1). 
minX1(0 : -1). 
u1(_ : U1). 
u2(_ : U2). 
loc(_ : _). 
a(0 : 0.8 * ¥@cos(¥@pi / 3), 0.8 * (- ¥@sin(¥@pi /3)), 0.8 * ¥@sin(¥@pi / 3), 0.8 * ¥@cos(¥@pi /3)). 
a(1 : 0.8 * ¥@cos(- ¥@pi / 3), 0.8 * (- ¥@sin(- ¥@pi / 3)), 0.8 * ¥@sin(- ¥@pi / 3), 0.8 * ¥@cos(- ¥@pi / 3)). 
");
 print OUT @lines; 

}
sub type { 
 my @lines = (" 
/*
 type 
*/
");
 print OUT @lines; 
 print OUT "type(0, _, _, _, _, _, _, _, _).¥n¥n"; 
 print OUT "type(1, T, Loc, _, [], MAXX1pre, MINX1pre, _, _).¥n"; 
 for(my $i=0;$i<@ver;$i++){ 
  print OUT "type(1, T, Loc, LocN, [Bloc, ".$ver[$i]." | Next], MAXX1pre, MINX1pre, MAXX1, 
MINX1):-¥n"; 
  print OUT "¥tx1(T : X1), x2(T : X2),¥n"; 
  print OUT "¥tx1(T - 1 : X1pre), x2(T - 1 : X2pre),¥n"; 
  print OUT "¥tvertex(Bloc : L),¥n"; 
  print OUT "¥tget_ab(".$ver[$i].", L, A, B),¥n"; 
  if($ver[$i] eq "00" || $ver[$i] eq "10"){ 
   print OUT "¥tminmax(Loc : E, F, _, MAX),¥n"; 
   #print OUT "¥tlimit(MAXX1pre, MAX, A, B, X1, X2max),¥n" 
 if $ver[$i] eq "00"; 
   print OUT "¥tchoice_max(MAXX1pre, F, Q),¥n"  if $ver[$i] 
eq "00"; 
   print OUT "¥tlimit(Q, MAX, A, B, X1, X2max),¥n"  
 if $ver[$i] eq "00"; 
   #print OUT "¥tlimit(MINX1pre, MAX, A, B, X1, X2max),¥n" 
 if $ver[$i] eq "10"; 
   print OUT "¥tchoice_min(E, MINX1pre, Q),¥n"  if $ver[$i] eq "10"; 
   print OUT "¥tlimit(Q, MAX, A, B, X1, X2max),¥n"  
 if $ver[$i] eq "10"; 

   print OUT "¥t(¥n"; 
   print OUT "¥t¥tX2 <= X2max,¥n"; 
  } 
  if($ver[$i] eq "01" || $ver[$i] eq "11"){ 
   print OUT "¥tminmax(Loc : E, F, MIN, _),¥n"; 
   #print OUT "¥tlimit(MAXX1pre, MIN, A, B, X1, X2max),¥n" 
 if $ver[$i] eq "01"; 



   print OUT "¥tchoice_max(MAXX1pre, F, Q),¥n"  if $ver[$i] 
eq "01"; 
   print OUT "¥tlimit(Q, MIN, A, B, X1, X2max),¥n"  
 if $ver[$i] eq "01"; 
   #print OUT "¥tlimit(MINX1pre, MIN, A, B, X1, X2max),¥n" 
 if $ver[$i] eq "11"; 
   print OUT "¥tchoice_min(E, MINX1pre, Q),¥n"  if $ver[$i] eq "11"; 
   print OUT "¥tlimit(Q, MIN, A, B, X1, X2max),¥n"  
 if $ver[$i] eq "11"; 

   print OUT "¥t(¥n"; 
   print OUT "¥t¥tX2 >= X2max,¥n"; 
  } 
  print OUT "¥t¥ttype(1, T, Loc, LocN, Next, MAXX1pre, MINX1pre, MAXX1, MINX1);¥n"; 
  print OUT "¥t¥ttype(2, T, Loc, LocN, [Bloc, ".$ver[$i]." | Next], MAXX1pre, MINX1pre, 
MAXX1, MINX1)¥n"; 
  print OUT "¥t).¥n"; 
 } 
 print OUT "¥n"; 
 print OUT "type(2, T, _, LocN, [], MAXX1pre, MINX1pre, MAXX1, MINX1).¥n"; 
 for( my $i=0;$i<@ver;$i++){ 
  print OUT "type(2, T, Loc, LocN, [Bloc, ".$ver[$i]." | Next], MAXX1pre, MINX1pre, MAXX1, 
MINX1):-¥n"; 
  print OUT "¥tx1(T : X1), x2(T : X2),¥n"; 
  print OUT "¥tx1(T - 1 : X1pre), x2(T - 1 : X2pre),¥n"; 
  print OUT "¥tvertex(Bloc : L),¥n"; 
  print OUT "¥tget_ab(".$ver[$i].", L, A, B),¥n"; 
  if($ver[$i] eq "00" || $ver[$i] eq "10"){ 
   print OUT "¥tminmax(LocN : E, F, _, MAX),¥n"; 
   #print OUT "¥tlimit(MAXX1, MAX, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "00"; 
   print OUT "¥tchoice_max(MAXX1, F, Q),¥n"   
 if $ver[$i] eq "00"; 
   print OUT "¥tlimit(Q, MAX, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "00"; 
   #print OUT "¥tlimit(MINX1, MAX, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "10"; 
   print OUT "¥tchoice_min(E, MINX1, Q),¥n"   
 if $ver[$i] eq "10"; 
   print OUT "¥tlimit(E, MAX, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "10"; 

   print OUT "¥tX2pre <= X2premin,¥n"; 
  } 
  if($ver[$i] eq "01" || $ver[$i] eq "11"){ 
   print OUT "¥tminmax(LocN : E, F, MIN, _),¥n"; 
   #print OUT "¥tlimit(MAXX1, MIN, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "01"; 
   print OUT "¥tchoice_max(MAXX1, F, Q),¥n"   
 if $ver[$i] eq "01"; 
   print OUT "¥tlimit(Q, MIN, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "01"; 
   #print OUT "¥tlimit(MINX1, MIN, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "11"; 
   print OUT "¥tchoice_min(E, MINX1, Q),¥n"   
 if $ver[$i] eq "11"; 
   print OUT "¥tlimit(Q, MIN, A, B, MAXX1pre, X2premin),¥n" if $ver[$i] 
eq "11"; 
   print OUT "¥tX2pre >= X2premin,¥n"; 



  } 
  print OUT "¥ttype(1, T, Loc, LocN, Next, MAXX1pre, MINX1pre, MAXX1, MINX1).¥n"; 
 } 
}
sub get_ab_limit { 
 my (@lines); 
 @lines = (" 
get_ab(Ver, []). 
get_ab(Ver, [V, X1, X2 | R], A, B):- 
 Ver = V, 
 A = X1, B = X2; 
 get_ab(Ver, R, A, B). 

limit(X1pre, X2pre, A, B, X1, X2):- 
 (X1pre - A) * (B - X2) = (A - X1) * (X2pre - B). 

choice_min(E,MIN,ANS):- E < MIN, ANS = MIN; ANS = E. 
choice_max(MAX,F,ANS):- MAX < F, ANS = MAX; ANS = F. 
");
 print OUT @lines; 
}
sub aux { 
 my (@lines); 
 @lines = (" 
/*
 aux 
*/

store_solution(J):- getval(0, RES), record(0, [J, RES]). 

getval(T, []):- final_time(: F), T >= F, !. 
getval(T, [[T, L, X1, X2, U1, U2] | R]):- 
 x1(T : X1), x2(T : X2), u1(T : U1), u2(T : U2), loc(T : L), 
 getval(T + 1, R). 

ans([]).
ans([[T, Loc, X1, X2, U1, U2] | R]):- 
 print(¥"Time = %2.0Lf: ¥", T), 
 write(¥"Loc = ¥"), write(Loc), write(¥", ¥"), 
 print(¥"X1 = %Lf, ¥", X1), 
 print(¥"X2 = %Lf, ¥", X2), 

 print(¥"U1 = %Lf, ¥", U1), 
 print(¥"U2 = %Lf¥", U2), nl, 
 ans(R). 
");
 print OUT @lines; 
}
sub go { 
 my @lines = (" 
/*
 go 
*/

go(H):- 
 clear_records, 
 final_time(: H), 
 x1(0 : $x0), x2(0 : $y0), 
 x1(H : 0), x2(H : 0), 



 min(J, l(".find_loc($x0,$y0).", 0, [], J), JOPT), 
 write(¥"JOPT = ¥"), write(JOPT), nl, 
 recorded(0, [JOPT, RES]), ans(RES). 

go_lb(Loc, H):- 
 clear_records, 
 final_time(: H), 
 x1(0 : X1), x2(0 : X2), inv(Loc, X1, X2), 
 x2(H : 0), x2(H : 0), 
 min(J, l2(Loc, 0, [], J), JOPT), 
 write(¥"lb(¥"), write(Loc), write(¥", ¥"), 
 write(H), write(¥", ¥"), write(JOPT), write(¥"),¥"), nl, !. 

all_lb(0).
all_lb(H):-
 location(Loc), go_lb(Loc, H), fail. 
all_lb(H):- all_lb(H - 1). 

");

 my $i; 
 for $i (sort keys %cell) { 
  print OUT "location($i).¥n"; 
 } 

 print OUT @lines; 
}
sub find_loc { 
 my ($i,$x,$y); 
 $x = $_[0]; 
 $y = $_[1]; 
 for $i (sort keys %cell){ 
  if($cell{$i}[0]<=$x && $x<$cell{$i}[1] && $cell{$i}[2]<=$y && $y<=$cell{$i}[3]){ 
   return $i; 
   last; 
  } 
 } 
}
sub bound_head { 
 my @lines = (" 
:- seteps(0.000001). 

/*
 lowre bound 
*/

lb(Loc, H, LB):- H > 6, lb(Loc, 6, LB). 

");
 print OUT @lines; 
}

#!/usr/local/bin/perl 



print "Input file :"; 
chomp($filename = <STDIN>); 
open(INPUT,"$filename") || die "$filename: $!"; 
unless(-r $filename) { 
 print "$filename: can't read!¥n"; 
 exit; 
}
close(INPUT);
$outfile = "bound"; 
print "==> output:  $outfile¥n¥n"; 

open(IN,$filename);
open(OUT,">$outfile"); 
@lines = <IN>; 

for($i=0;$i<@lines;$i++){
 if($lines[$i] =~ /^lb¥(loc/){ 
  $lines[$i] =~ s/¥),/¥)./; 
  print OUT $lines[$i]; 
 } 
}
close(IN,OUT); 

#!/usr/local/bin/perl 
require "init.pm"; 
print "Input file :"; 
chomp($filename = <STDIN>); 
open(INPUT,"$filename") || die "$filename: $!"; 
unless(-r $filename){ 
 print "$filename: can't read!¥n"; 
 exit; 
}
close(INPUT);
 ($subname) = split(/¥W/,$filename); 
$funcname= "out_".$subname; 
$outfile = "out_".$subname.".m"; 
print "¥n==> input : $filename¥n"; 
print   "==> output: $outfile¥n¥n"; 

open(IN,$filename);
open(OUT,">$outfile"); 
@lines = <IN>; 

print OUT "% by tokoyi¥n"; 
print OUT "axis([".$area[0]." ".$area[1]." ".$area[2]." ".$area[3]."]); box;¥n"; 
print OUT "hold on;¥n"; 
print OUT "title(' '),xlabel('X1'),ylabel('X2'),¥n"; 

draw_bg(%bad); 
get_and_draw_xy(@lines);

print OUT "hold off;¥n"; 



close(IN,OUT); 

system ("/pkg/all/bin/matlab -r $funcname"); 

sub get_and_draw_xy { 
 @lines = @_; 
 my $n = 0; 
 for($i=0;$i<@lines;$i++){ 
  if($lines[$i] =~ /^JOPT =/) { 
   @temp = split(/=/, $lines[$i]); 
   chomp(@temp); 
   $jopt = $temp[1]; 
   $jopt =~ s/ //g; 
  } 
  if($lines[$i] =~ /^Time =/) { 
   @data  = split(/,/, $lines[$i]); 
   chomp(@data); 
   @temp  = split(/=/, $data[1]); 
   $x[$n] = $temp[1]; 
   $x[$n] =~ s/ //g; 
   @temp  = split(/=/, $data[2]); 
   $y[$n] = $temp[1]; 
   $y[$n] =~ s/ //g; 
   $n++; 
  } 
 } 
 make_array("x",@x); 
 make_array("y",@y); 

 print OUT "plot(x,y);¥n"; 
}
sub draw_bg { 
 %temp = @_; 
 print OUT "h = linspace(".$area[0].",".$area[1].",".$cell.");¥n"; 
 print OUT "v = linspace(".$area[2].",".$area[3].",".$cell.");¥n"; 
 print OUT "plot(0,v);¥n"; 
 my $i; 
 foreach $i (sort keys %temp){ 
  draw_region($temp{$i}); 
  draw_sharp($temp{$i},$i); 
 } 
}
sub draw_region { 
 @temp = @{$_[0]}; 
 for(my $i=0;$i<@temp;$i++){ 
  print OUT "plot(".$temp[$i].",v);¥n"  if $i eq "0" || $i eq "1"; 
  print OUT "plot(h,".$temp[$i].");¥n"  if $i eq "2" || $i eq "3"; 
 } 
}
sub draw_sharp { 
 @temp = @{$_[0]}; 
 my $i = $_[1]; 
 $sharps = ($temp[1] - $temp[0]) / $sharp; 
 print OUT "xx".$i." = linspace(".$temp[0].",".$temp[1].",".$sharps.");¥n"; 
 print OUT "yy".$i." = linspace(".$temp[2].",".$temp[3].",".$sharps.");¥n"; 
 print OUT "for k = 1 : ".$sharps."¥n"; 
 print OUT "plot([".$temp[0]." xx".$i."(k)],[yy".$i."(k) ".$temp[2]."]);¥n"; 
 print OUT "plot([xx".$i."(k) ".$temp[1]."],[".$temp[3]." yy".$i."(k)]);¥n"; 
 print OUT "end¥n"; 



}
sub make_array { 
 ($name,@temp) = @_; 
 print OUT $name." = ["; 
 for(my $i=0;$i<@x;$i++){ print OUT "$temp[$i] "; } 
 print OUT "];¥n"; 
}


