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MATLAB code is included

The differential equation 

dy/dt= = -[a -b*sin ( ω t) ] y                                           (1)
is solved with the parameters set as in (i) , (ii) , (iii).
(i) ω = 10 π  /(time unit)    a= 1/(time unit)   , b= 4/(time unit)

(ii) ω = 10 π  /(time unit)    a= 1/(time unit)   , b= 20/(time unit)

(iii) ω = 10 π  /(time unit)    a= -1/(time unit)   , b= 4/(time unit)

case (i) shows a decaying oscillatory behaviour

case(ii) shows a decaying oscillatory behaviour with a larger swing

 than in (i)

case (iii) shows a growiing oscillatory beahaviour
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MATLAB code

% oscillatory  decay or growth  DE dy/dt= -(a-b*G (t)  )* y ; I.C. y(0)=1e3;

a=-1; b = 4 ;     y(1)=1e3 ; f=5;  w=2*pi*f ;

time(1)=1/a ; time(2)=sqrt(1/b) ; time(3)= 1/f ;

%tscale=min(1/a,sqrt(1/b)); tlarge=max(1/a,sqrt(1/b));

 tscale=min(time)  ;  tlarge=max(time);  

 tfinal=3.5*tlarge; nstep=10000;

 dt= tfinal/nstep ,

 tscale,

 tlarge,

 k=0;

 for  t=[dt:dt:tfinal]; 

k=k+1;

 fun= -(a-b*sin(w*(t-dt)) )*y(k) ;

%     fun= -( a-b*(t-dt) )*y(k);

    y(k+1) = y(k) + dt*fun ;

end

t=[0:dt:tfinal];

plot(t,y) , xlabel('time') , ylabel('y(oscillatory growth')

