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The equation 

L di/dt + R I + q/c = E(t)                      (1)
is solved with E(t)=0 and  initial conditions q(0)=1.6E-5  and  dq/dt=i(0)=0 ,employing  the finite difference method.
In terms of finite differences  eq (1) is

(qn -2 qn-1 + qn-2) /∆t2 =  
                            { E (tn-1) – (R/L) (qn-1-qn-2)/∆t – qn-1/(LC) }  .  (2)

Solving for qn we get 

qn = 2 qn-1 - qn-2 + ∆t2{ E (tn-1)/L – (R/L) (qn-1-qn-2)/∆t – qn-1/(LC) }    . (3)
There are at least two time scales in (3) , t1= L/R  and t2 =(LC)1/2 .
If  E is something like V0 sin (ωt)  there is a another time scale 

t3 = 1/ω .

Data     data f,R , L ,C /60., 200. , 230.e-3, 15.e-6/

      emf(t)=36.*sin(2.*pi*f*t)
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cos( φ ) = VRmax/V0 = 33/36= .9166
φ = 23.5 degrees

Por fasores 

R,XL,Xc, phi(deg)=  200.  86.707962  176.838821 -24.2589111

 VR,Vc,Vl=   32.8211327  29.0202522  14.2292681
Fortran para los fasores

c fasores

      real L ,imax

      data v0/36./

      data f,R , L ,C /60., 200. ,0.230, 15.e-6/

      pi=2.*asin(1.)

      XL=2.*pi*f*L

      XC=1./(2.*pi*f*C)

      Z=sqrt(R**2+(XL-XC)**2)

      phi=atan((XL-XC)/R)

      imax=v0/Z

      Vrmax=imax*R

      Vcmax=imax*XC

      Vlmax=imax*xL

      print*,'R,XL,Xc, phi(deg)=',R,XL,Xc, phi*180./pi

      print*,'VR,Vc,Vl= ',vrmax,vcmax,vlmax

      stop

      end

c RLC circuit april 29, 2009  homework values..of R,L,C etc

c initial conditions (IC) are  q0 and  i(0)=0  , thus q1=q0

      real L

      data f,R , L ,C /60., 200. ,230.e-3, 15.e-6/

      emf(t)=36.*sin(2.*pi*f*t)

      pi=2.*asin(1.)

      q0=0.

      q1=q0

      tscale =amin1(1./f,L/R,sqrt(L*c))

      tfinal=20.*tscale

c      tfinal=4.5e-2

      dt=tscale/200.

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/60.)

      kount=kp

      curr=(q1-q0)/dt

      vc=q0/c

      vL=emf(0.)

      vr=R*curr

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

      print*,'dt,tscale,nstep=',dt,tscale,nstep

      print*,'    '

      print 100 ,0.,emf(0.),Vr,vc,vL

c      print 120 ,0.,emf(0.),curr*1.e3

      do 10 i=2,nstep

      t=dt*float(i)

      curr=(q1-q0)/dt

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

      if(i.eq.kount)then

      vr=R*(q2-q1)/dt

      vc=q2/c

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

      print 100, t,emf(t),vr,vc,vL

c       print 120 ,t,emf(t),1.e3*(q2-q1)/dt

      kount=kount+kp

      endif

      q0=q1

      q1=q2

10    continue

100   format('t,E,vr,vc,vL=',5(2x,e10.3))

120   format('t,E,current*1.e3=',3(3x,e10.3))

      stop

      end












































































