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March 26, 2024.
Phugoid continues : linearization at a fixed point.

Note:  No class on Thursday, March 28.
project-related stuff.

Returning to the phugoid:
R : = ' R ' :   #  j u s t  i n  c a s e  i t  g o t  c h a n g e d .
p h u g  : = [ D ( t h e t a ) ( t ) = v ( t ) -  c o s ( t h e t a ( t ) ) / v ( t ) ,  D ( v ) ( t ) = - s i n ( t h e t a
( t ) ) - R * v ( t ) ^ 2  ] ;
x p h u g : = [ o p ( p h u g ) ,  D ( x ) ( t ) = v ( t ) * c o s ( t h e t a ( t ) ) ,  D ( y ) ( t ) = v ( t ) * s i n
( t h e t a ( t ) ) ] :

R

From last time, let's write a function that given a value of R, solves the equation for the fixed point.
FP:=proc(Rval)
 loca l  mypa i r ,eqns;
 mypair :=
  c o n v e r t (
    s o l v e (
      m a p ( e q - > r h s ( e q ) = 0 ,
        s u b s ( { t h e t a ( t ) = t h e t a ,  v ( t ) = v } ,  p h u g ) ) ,
    { v , t h e t a } ) ,  
  r a d i c a l ) ;
 eqns:=eval(mypair ,R=Rval);
 r e t u r n ( s u b s ( e q n s , [ t h e t a , v ] ) ) ;
end:
FP(R) ;

R
R

R R

I want to look at how the fixed point depends on R

need to transform 
R

R
R R

 [ o p ( F P ( R ) ) ,  R = 0 . . 3 ]
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Want to study the linearization at the fixed point as a function of R.  But there is work to do

R

R

R

F:=proc (x ,y ,Rv := 'R ' )
   l o c a l  v f ;
   v f : = s u b s ( { v ( t ) = y , t h e t a ( t ) = x } ,  m a p ( r h s , p h u g ) ) ;
   r e t u r n (  e v a l ( e v a l ( v f ,  R = R v ) ) ) ;
end
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R

:

R

This is good, but want to evaluate Jack at the fixed point.  Recall what we've done  

If R=0.2, there is a fixed point at -0.1973..., 0.9902...  Jacoian there is

R

:
R

R

Want to plug in FP(R) for theta and v, then compute Jack, then get eigenvalues there.
GetEVatFP:=proc(Rval)
  l o c a l  f i x ,  J a c ,  t h e t a ,  v , e v ;
  f i x : = F P ( R v a l ) ;
  J a c : = J a c o b i a n ( F ( t h e t a , v ) , [ t h e t a , v ] ) ;
  e v : = E i g e n v a l u e s ( e v a l ( J a c ,  { t h e t a = f i x [ 1 ] , v = f i x [ 2 ] } ) ) ;
  r e t u r n ( e v a l ( e v , R = R v a l ) ) ;
end:
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