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From TrDet.mw in problems area of website.

Make the movie
with(L inearAlgebra) :
wi th (DEtools ) :
w i t h ( p l o t s ) :  w i t h ( p l o t t o o l s ) :

AvR:=d->  <<1+sqr t (1 -d ) /2 |1> ,<0 |1 -sqr t (1 -d )>>;
AvL:=d ->  << -1+sqr t (1 -d ) / 2 |1> ,<0 | -1 -sqr t (1 -d ) / 2>> ;
A h T : = t - >  < < t / 2 | 1 > , < - 1 + t ^ 2 / 4 | t / 2 > > ;
A h B : = t - >  < < t / 2 + e v a l f ( 1 / s q r t ( 2 ) ) | 1 > , < 1 - t ^ 2 / 4 | t / 2 - e v a l f ( 1 / ( s q r t
( 2 ) ) + ( t + 2 ) / ( 4 * s q r t ( 2 ) ) ) > > ;
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AtoSys:=proc(A)
  r e t u r n ( [ d i f f ( x ( t ) , t ) = A [ 1 , 1 ] * x ( t )  +  A [ 1 , 2 ] * y ( t ) ,  d i f f ( y ( t ) , t ) =
A [ 2 , 1 ] * x ( t )  +  A [ 2 , 2 ] * y ( t ) ] ) ;
end:
EvIn i ts :=proc(A)
  l o c a l  E v M , t , d ;
  t : = A [ 1 , 1 ] + A [ 2 , 2 ] ;
  d : = A [ 1 , 1 ] * A [ 2 , 2 ]  -  A [ 1 , 2 ] * A [ 2 , 1 ] ;
  i f  ( e v a l f ( d - t ^ 2 / 4 > 0 ) )  t h e n  
     r e t u r n ( ) ;
  f i :
  EvM:=map(Re,Eigenvectors(A)[2]);
  r e t u r n (  [ x ( 0 ) = E v M [ 1 , 1 ] / 2 , y ( 0 ) = E v M [ 2 , 1 ] / 2 ] ,  [ x ( 0 ) = - E v M [ 1 , 1 ] / 2 ,
y ( 0 ) = - E v M [ 2 , 1 ] / 2 ] ,
          [ x ( 0 ) = E v M [ 1 , 2 ] / 2 , y ( 0 ) = E v M [ 2 , 2 ] / 2 ] ,  [ x ( 0 ) = - E v M [ 1 , 2 ] / 2 ,
y ( 0 ) = - E v M [ 2 , 2 ] / 2 ] ) ;
end:
I c i r c : = p r o c ( )
  l o c a l  t , i n i ;
  i n i : = [ ] ;
  f o r  t  f r o m  0  t o  2  b y  . 1 2  d o
    i n i : = [ o p ( i n i ) , [ x ( 0 ) = e v a l f ( 1 . 5 * c o s ( t * P i ) ) , y ( 0 ) = 1 . 5 * e v a l f ( s i n
( t * P i ) ) ] ] ;
  o d ;
  r e t u r n ( o p ( i n i ) ) ;
end:
I h l i n e : = p r o c ( )
  l o c a l  t , i n i ;
  i n i : = [ ] ;
  f o r  t  f r o m  - 2  t o  2  b y  . 2 5  d o
    i n i : = [ o p ( i n i ) , [ x ( 0 ) = t , y ( 0 ) = 0 ] ] ;
  o d ;
  r e t u r n ( o p ( i n i ) ) ;
end:
EvLine:=proc(A)
  l o c a l  E v M , t , d ;
  t : = A [ 1 , 1 ] + A [ 2 , 2 ] ;
  d : = A [ 1 , 1 ] * A [ 2 , 2 ]  -  A [ 1 , 2 ] * A [ 2 , 1 ] ;
  i f  ( e v a l f ( d - t ^ 2 / 4 > 0 ) )  t h e n  
     r e t u r n ( ) ;
  f i :
  EvM:=map(Re,Eigenvectors(A)[2]);
  r e t u r n (  [ l i n e (  [ 3 * E v M [ 1 , 1 ] , 3 * E v M [ 2 , 1 ] ] , [ - 3 * E v M [ 1 , 1 ] , - 3 * E v M [ 2 ,
1 ] ] ,  c o l o r = b l u e ,  t h i c k n e s s = 3 ) ,  
          l i n e (  [ 3 * E v M [ 1 , 2 ] , 3 * E v M [ 2 , 2 ] ] ,  [ - 3 * E v M [ 1 , 2 ] , - 3 * E v M [ 2 ,
2 ] ] ,  c o l o r = b l u e ,  t h i c k n e s s = 3 ) ] ) ;

end:
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ptsVR:=seq( [Trace(AvR(det ) ) ,Determinant (AvR(det ) ) ] ,  det=-1 . .1 ,
. 1 ) :

p tsVL:=seq( [Trace(AvL(det ) ) ,Determinant (AvL(det ) ) ] ,  de t=1 . . -1 ,  
- . 3 ) :
p t s H T : = s e q ( [ T r a c e ( A h T ( t r ) ) ,  D e t e r m i n a n t ( A h T ( t r ) ) ] ,   t r = 2 . . - 2 ,  
- . 2 ) :
p t s H B : = s e q ( [ T r a c e ( A h B ( t r ) ) ,  D e t e r m i n a n t ( A h B ( t r ) ) ] ,   t r = - 2 . . 2 ,  
. 1 ) :
bg:=p lo t ( [x^2 /4 , [p tsVR,ptsHT,ptsVL,ptsHB] ] ,x=-2 .1 . .2 .1 ,s ty le=
[ l i n e , p o i n t ] ,  
    l a b e l s = [ " T r a c e " , " D e t e r m i n a n t " ] , l a b e l d i r e c t i o n s = [ h o r i z o n t a l ,
v e r t i c a l ] ) ;  
bg;

P l o t S p o t : = ( T r , D e t ) - > d i s p l a y ( [ b g , p l o t ( [ [ T r , D e t ] ] , x = - 2 . . 2 , y = - 2 .
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.2 ,style=point ,symbolsize=22,symbol=sol idbox,color=red)] ) :

vFrameR:=seq(
 d i s p l a y ( A r r a y ( [ [   
   P lo tSpot (Trace(AvR(det ) ) ,Determinant (AvR(det ) ) ) ,
   d i s p l a y ( [
        D E p l o t ( A t o S y s ( A v R ( d e t ) ) , [ x ( t ) , y ( t ) ] , t = - 5 . . 5 , x = - 2 . . 2 , y =
- 2 . . 2 , [ I c i r c ( ) ] , l i n e c o l o r = b l a c k ) ,
        d i s p l a y ( E v L i n e ( A v R ( d e t ) ) , v i e w = [ - 2 . . 2 , - 2 . . 2 ] )
        ] ,   s c a l i n g = c o n s t r a i n e d ,  c a p t i o n = t y p e s e t ( " t r a c e = " , T r a c e
(AvR(de t ) ) , " ,   de t=" ,De te rminant (AvR(de t ) ) ) ,
            t i t l e = t y p e s e t ( l a m b d a [ 1 ] = E i g e n v a l u e s ( A v R ( d e t ) ) [ 1 ] , "  
 " , lambda[2]=Eigenvalues(AvR(det ) ) [2 ] ) )
  ] ] ) ) ,
  d e t = - 1 . . 1 , . 1 ) :

vFrameL:=seq(
  d i s p l a y ( A r r a y ( [ [   
   P lo tSpot (Trace(AvL(det ) ) ,Determinant (AvL(det ) ) ) ,
    d i s p l a y ( [
        D E p l o t ( A t o S y s ( A v L ( d e t ) ) , [ x ( t ) , y ( t ) ] , t = - 5 . . 5 , x = - 2 . . 2 , y =
- 2 . . 2 , [ I c i r c ( ) ] , l i n e c o l o r = b l a c k ) ,
        d i s p l a y ( E v L i n e ( A v L ( d e t ) ) , v i e w = [ - 2 . . 2 , - 2 . . 2 ] )
        ] ,   s c a l i n g = c o n s t r a i n e d ,  c a p t i o n = t y p e s e t ( " t r a c e = " , T r a c e
( A v L ( d e t ) ) , " ,   d e t = " , D e t e r m i n a n t ( A v L ( d e t ) ) ) ,
            t i t l e = t y p e s e t ( l a m b d a [ 1 ] = E i g e n v a l u e s ( A v L ( d e t ) ) [ 1 ] , "  
 " , lambda[2]=Eigenvalues(AvL(det ) ) [2 ] ) )
  ] ] ) ) ,
  d e t = 1 . . - 1 ,  - . 3 ) :
hFrameT:=seq(
  d i s p l a y ( A r r a y ( [ [   
   P l o t S p o t ( T r a c e ( A h T ( t r ) ) , D e t e r m i n a n t ( A h T ( t r ) ) ) ,
     d i s p l a y (
        D E p l o t ( A t o S y s ( A h T ( t r ) ) , [ x ( t ) , y ( t ) ] , t = - 5 . . 5 , x = - 2 . . 2 , y =
- 2 . . 2 , [ I c i r c ( ) , I h l i n e ( ) ] , l i n e c o l o r = b l a c k )
        ,   s c a l i n g = c o n s t r a i n e d ,  c a p t i o n = t y p e s e t ( " t r a c e = " , T r a c e
( A h T ( t r ) ) , " ,   d e t = " , D e t e r m i n a n t ( A h T ( t r ) ) ) ,
            t i t l e = t y p e s e t ( l a m b d a [ 1 ] = E i g e n v a l u e s ( A h T ( t r ) ) [ 1 ] , "   
" , lambda[2]=Eigenvalues(AhT( t r ) ) [2 ] ) )
  ] ] ) ) ,
  t r = 2 . . - 2 ,  - . 2 ) :
hFrameB:=seq(
  d i s p l a y ( A r r a y ( [ [   
   P lo tSpot (T race (AhB( t r ) ) ,De te rminant (AhB( t r ) ) ) ,
     d i s p l a y ( [
        D E p l o t ( A t o S y s ( A h B ( t r ) ) , [ x ( t ) , y ( t ) ] , t = - 5 . . 5 , x = - 2 . . 2 , y =
- 2 . . 2 , [ I c i r c ( ) ] , l i n e c o l o r = b l a c k ) ,
        d i s p l a y ( E v L i n e ( A h B ( t r ) ) , v i e w = [ - 2 . . 2 , - 2 . . 2 ] )
        ] ,   s c a l i n g = c o n s t r a i n e d ,  c a p t i o n = t y p e s e t ( " t r a c e = " , T r a c e
( A h B ( t r ) ) , " ,   d e t = " , D e t e r m i n a n t ( A h B ( t r ) ) ) ,
            t i t l e = t y p e s e t ( l a m b d a [ 1 ] = E i g e n v a l u e s ( A h B ( t r ) ) [ 1 ] , "   
" , lambda[2]=Eigenvalues(AhB(tr ) ) [2 ] ) )
  ] ] ) ) ,
  t r = - 2 . . 2 ,  . 1 ) :

display([vFrameL,hFrameB, vFrameR,hFrameT],scaling=constrained, 
insequence=true) ;   
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