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clear al l

mu=100;

opt ions=odeset (  'OutputFcn'  ,  'odephas2 '  )  i
I t ,y ]=odel-5s(€ ( t ,y)  vanderpol( t ,y,mu),  [0 200],  [  1 0] ,opt ions) ;
x label( 'y_1'  )  ;y label  ( '  y_2'  l  i
t i t le( 'Phase Orbi t  of  van der PoI Solut ion f rom ODE15s')

f igure;  p lot( t ,y( :  ,L l  , ' -b ' ,  i
x labe]( ' t ime t '  )  ;  y label( 'y_1'  )  ;
t i t le( '1st  Coordinate of  van der Pol  Solut ion')

f igure;  p lot( t ,y( . ,21 r  ' -b ' ) ;
x1abel( ' t ime t ' ) ;  y label( 'y_2' l  i
t i t le( '2nd Coordinate of  van der po1 Solut ion')

nn=Iength(t) ;
for  i i=1:nn

E (  i i ,  :  )  =eig (  vanderpolJ (  t  (  i i  ) ,  y (  i i ,  :  )  rmu )  )  ;

end
f igure;  p lot( t , real(E) )
x label( ' t ime t ' ) ;  y label(  'Re( \ lambda) ' )  ;
legend( '  \ lambda_1'  r '  \ Iambda_2'  I
t i t le( 'Real  Part  of  Eigenvalues of  the van der Pol  Jacobian, )

Dt=t(  2 :nn)- t (  1 :nn-1 )  ;
f igure;  p lot( t (  1 :nn- l ) ,Dt)  ;
x label( ' t ime t ' ) ;  y label( ' t imestep h,  )
t i t le(  'T imesteps for ODE15s')

pause

f j -gure;  opt ions=odeset(  'OutputF cf l ,  , ,  odephas2'  )  ;
I t45,y45 ]  =ode45 (  € ( t ,y)  vanderpol  ( t ,y,mu),  [  0 200 J,  [  1 0 ] ,  opt ions )  ;
x1abel( 'y_1'  )  ;y label  ( '  y*2,  l  ;
t i t le( 'Phase Orbi t  of  van der Pol  Solut ion f rom ODE45,)

nn45=Iength(t45);
Dt45=t45 (  2 :  nn45 )  - t45 (  1 ;  nn45-1 )  ;
f igure;  p lot( t45( L :nn45-1 ) ,Dt45) t
x label  (  ' t ime t '  )  ;  y label  (  ,  t imestep h'  )
t i t le( 'Timsteps for ODE45'  )
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Real Part of Eigenvalue of the van der Pol Jacobian
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Timesteps for ODE1Ss
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Timsteps for ODE45
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