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x p h u g : = R - >  [ d i f f ( t h e t a ( t ) , t )  =  ( v ( t ) ^ 2  -  c o s ( t h e t a ( t ) ) ) / ( v ( t ) ) ,
            d i f f ( v ( t ) , t )      =  - s i n ( t h e t a ( t ) ) - R * v ( t ) ^ 2 ,
            d i f f ( x ( t ) , t )      =  v ( t ) * c o s ( t h e t a ( t ) ) ,
            d i f f ( y ( t ) , t )      =  v ( t ) * s i n ( t h e t a ( t ) ) ] :
D E p l o t ( x p h u g ( 0 . 2 ) ,  [ t h e t a , v , x , y ] ,  t = 0 . . 2 5 ,
      [ [ v ( 0 ) = 2 . 3 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 2 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 0 . 1 , t h e t a ( 0 ) = - P i / 2 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 0 . 8 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ] ,   
      t h e t a = - P i . . 3 * P i ,  v = 0 . . 2 . 2 , x = - 1 . . 1 0 ,  y = - 1 . . 3 ,  
      l i n e c o l o r = [ b l a c k , r e d ,  g r e e n , v i o l e t ] ,  
      numpoints=300 ,  obsrange=fa lse ,
        s c e n e = [ x , y ] ) ;

F I X  : =  p i e c e w i s e (  y ( t ) > 0 ,  1 ,  0 ) ;

y p h u g : = R - > [ d i f f ( t h e t a ( t ) , t ) =  F I X * ( v ( t ) ^ 2 - c o s ( t h e t a ( t ) ) ) / ( v ( t ) ) ,
            d i f f ( v ( t ) , t )      =  F I X * ( - s i n ( t h e t a ( t ) ) - R * v ( t ) ^ 2 ) ,
            d i f f ( x ( t ) , t )      =  F I X * ( v ( t ) * c o s ( t h e t a ( t ) ) ) ,
            d i f f ( y ( t ) , t )      =  F I X * ( v ( t ) * s i n ( t h e t a ( t ) ) ) ] :
D E p l o t ( y p h u g ( 0 . 2 ) ,  [ t h e t a , v , x , y ] ,  t = 0 . . 2 5 ,
      [ [ v ( 0 ) = 2 . 3 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 2 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 0 . 1 , t h e t a ( 0 ) = - P i / 2 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ,
       [ v ( 0 ) = 0 . 8 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ] ] ,   
      t h e t a = - P i . . 3 * P i ,  v = 0 . . 2 . 2 , x = - 1 . . 1 0 ,  y = - 1 . . 3 ,  
      l i n e c o l o r = [ b l a c k , r e d ,  g r e e n , v i o l e t ] ,  
      numpoints=300 ,  obsrange=fa lse ,
        s c e n e = [ x , y ] ) ;
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Could deal with the "v small causes trouble" issue by using
 FIX := piecewise( y(t)>0, arctan(v(t), 0);
 which multiplies vectors by "v" for v small, Pi/2 for v large.

New goal:

  Instead of looking at how glider flies, just care about how far it goes.
d s o l v e ( { D ( y ) ( t ) = y ( t ) ^ 3 ,  y ( 0 ) = 2 } ) ;  

s o l : = d s o l v e ( { D ( y ) ( t ) = y ( t ) ^ 3 ,  y ( 0 ) = 2 } ,  n u m e r i c ) ;  

s o l ( 0 . 1 ) ;

op(yphug(0 .2 ) ) ;   #  th is  is  my DE wi thout  brackets

s o l : = d s o l v e ( { o p ( y p h u g ( 0 . 2 ) ) ,  v ( 0 ) = 2 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 } ,  
       n u m e r i c ) ;

s o l ( 1 ) ;

s o l ( 1 0 ) ;
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?dsolve[numeric]
s o l p : = d s o l v e ( { o p ( y p h u g ( 0 . 2 ) ) ,  v ( 0 ) = 2 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 } ,

       n u m e r i c , o u t p u t = l i s t p r o c e d u r e ) ;

s o l p [ 3 ] ( 1 0 ) ;  s o l p [ 4 ] ( 1 0 ) ;

r h s ( s o l p [ 4 ] ( 1 0 ) ) ;
8.11111836801073

  Write a maple procedure which takes v_0 as input, and gives x(t) for initial conds
    R=0.2, theta(0)=0, x(0)=0, y(0)=1, v(0)=v_0

crashdis t :=  proc(v0: :numer ic ,  {R:=0 .2 ,  maxt :=10} )
  l o c a l  s o l p ;
  g loba l  yphug;
  so lp :=dso lve ( {op(yphug(R) ) ,  v (0 )=v0 ,
                t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 } ,  
               n u m e r i c , o u t p u t = l i s t p r o c e d u r e ) ;
  r e t u r n (  r h s ( s o l p [ 4 ] ( m a x t ) )  ) ;
end:
c r a s h d i s t ( 2 . 0 ) ;

8.11111836801073
c r a s h d i s t ( 2 . 1 ) ;

8.33963448195194
c r a s h d i s t ( 2 . 5 ) ;

7.58400099982691
p l o t ( c r a s h d i s t ( v ) ,  v = 0 . 2 . . 3 ) ;

E r r o r ,  i n v a l i d  i n p u t :  c r a s h d i s t  e x p e c t s  i t s  1 s t  a r g u m e n t ,  v 0 ,  t o
b e  o f  t y p e  n u m e r i c ,  b u t  r e c e i v e d  v

p l o t ( c r a s h d i s t ,  0 . 2 . . 3 ) ;



>  >  

>  >  p l o t ( c r a s h d i s t ,  0 . 2 . . 5 ) ;
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I am suspicious of big values of v0.  What is wrong?

7.00680266445564
D E p l o t ( y p h u g ( 0 . 2 ) ,  [ t h e t a , v , x , y ] ,  t = 0 . . 2 5 ,
      [ [ v ( 0 ) = 5 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ]
       ] ,   
      t h e t a = - P i . . 3 * P i ,  v = 0 . . 2 . 2 , x = - 1 . . 1 0 ,  y = - 1 . . 3 ,  
      l i n e c o l o r = b l a c k ,  
      numpoints=300 ,  obsrange=fa lse ,
        s c e n e = [ x , y ] ) ;



>  >  

>  >  D E p l o t ( y p h u g ( 0 . 2 ) ,  [ t h e t a , v , x , y ] ,  t = 0 . . 1 0,
      [ [ v ( 0 ) = 5 , t h e t a ( 0 ) = 0 ,  x ( 0 ) = 0 ,  y ( 0 ) = 1 ]
       ] ,   
      t h e t a = - P i . . 3 * P i ,  v = 0 . . 2 . 2 , x = - 1 . . 1 0 ,  y = - 1 . . 3 ,  
      l i n e c o l o r = b l a c k ,  
      numpoints=300 ,  obsrange=fa lse ,
        s c e n e = [ x , y ] ) ;
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Let's change it so that it keeps flying until it crashes.  It runs the DE until t=maxt, checks if y(t)>0, and 
if so, restarts the DE where it left off and runs it for another maxt time.

crashdis t :=  proc(v0: :numer ic ,  {R:=0 .2 ,  maxt :=3} )
  l o c a l  s o l p ,  t i ,  x i ,  y i ,  t h e t a i ,  v i ;
  g loba l  yphug;
  t i : = 0 ;  x i : = 0 ;  y i : = 1 ;  t h e t a i : = 0 ;  v i : = v 0 ;
  w h i l e (  y i  > 0 )  d o
    s o l p : = d s o l v e ( { o p ( y p h u g ( R ) ) ,  v ( 0 ) = v i ,
                t h e t a ( 0 ) = t h e t a i ,  x ( 0 ) = x i ,  y ( 0 ) = y i } ,  
                n u m e r i c , o u t p u t = l i s t p r o c e d u r e ) ;
    t i : = t i + m a x t ;   #  i g n o r e  s o l p [ 1 ]
    t h e t a i : = r h s ( s o l p [ 2 ] ( m a x t ) ) ;
    v i : = r h s ( s o l p [ 3 ] ( m a x t ) ) ;
    x i : = r h s ( s o l p [ 4 ] ( m a x t ) ) ;
    y i : = r h s ( s o l p [ 5 ] ( m a x t ) ) ;
#       p r i n t ( " f l e w  f o r  " , t i ) ;
  o d ;
  r e t u r n ( x i  ) ;
end:
c r a s h d i s t ( 5 ) ;

8.10913672088352
p l o t ( c r a s h d i s t ,  0 . 2 . . 5 ) ;



>  >  

>  >  

p l o t ( c r a s h d i s t ,  0 . 2 . . 2 0 0 ) ;



>  >  


