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The differential equation is

L di/dt + R i  + q/C  =  V0 cos( ω t)          (1) 

Transforming it into a difference equation , gives

      q2=2.*q1-q0 + dt**2*( -q1/(L*c) -(R/L)*curr+vgen(t-dt)/L)       (2)

The intial conditions are    q 0   and   i 0 = (dq/dt)0

or   q 0  and   q1 =  q 0 +   (∆ t) i 0     .   
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c RLC circuit

      real L

      data R , L ,C , Vcero/ 50. ,12.0E-3, 1.e-5, 6./

c      qexact(t)=qcero*exp(-R*t/(2.*L))*cos(omegap*t)

      vgen(t)=vcero*cos(wg*t)

      vc(q)=q/C

      VL(q0,q1,q2)= L *(q2-2.*q1+q0)/dt**2

      VR(q2,q1)= R *(q2-q1)/dt

      pi=2.*asin(1.)

      q0=0.

c      qcero=q0

c     initial current is zero

      q1=q0

      wg=1./sqrt(L*c)

c      omegap=sqrt( 1./(L*c) - (r/(2.*L))**2)

      t1=L/R

      t2=sqrt(L*c)

      tscale =amin1(t1,t2)

      tfinal=2.*2.*pi/wg

      dt=tscale/100.

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/70.)

      kount=kp

      Print*,'R,L,C=',R, L, C

      print*,'dt,t1,t2,nstep=',dt,t1,t2,nstep

      print*,'t      ,      vc,     vL ,    vr,    vgen'

      print*,'    '

      print 100 ,0.,vc(q0),Vgen(0.),vr(q1,q0),vgen(0.)

c      print 100 ,0. , q0

      do 10 i=2,nstep

      t=dt*float(i)

      curr=(q1-q0)/dt

      q2=2.*q1-q0 + dt**2*( -q1/(L*c) -(R/L)*curr+vgen(t-dt)/L)

      if(i.eq.kount)then

      print 100, t,vc(q2),VL(q0,q1,q2),vr(q1,q0),vgen(t)

      kount=kount+kp

      endif

      q0=q1

      q1=q2

10    continue

100   format(1x,'t,vc,vr =', 5(3x,e10.3))

      stop

      end
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w(gen) = 10. w (resonance)
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w(gen) = (0.1) w (resonance)


capacitive circuit
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