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The circuit voltage equation for the initially uncharged capacitor is 

L di/dt  + Ri  + q/C  = A δ (t)                                      (1)

where A = 1.0 volt-s  and  the units of δ (t) are 1/s .                                     

We write for t > 0

    d 2q /dt2     =   (1./L) ( - R dq/dt – q/C)                 (2)
Eq.(2) is soved by  the finite difference algorithm

q n  =   2 qn-1 – qn-2  + (∆t)2 (1./L) ( - R ( qn-1 – qn-2 )/ ∆t – q n-1 /C)       (3) 
The delta function is taken into account in the initial conditions.

Let the delta function be approximated by  

A  δ (t) ≈ A /∆t .          (3)                              

At t= 0  eq (1)  gives  L di/dt = δ (t)   , hence

 ∆ i = (∆t/L)( A /∆t) = A/L  (amperes).      (4)
Let      q 0  = 0.  , then 
  q 1   ≈   ∆ i ∆t +  q 0  = (A/L) ∆t  (coul)   .    (5)
The algorithm of (3) starts with 

q 2  =   2 q1 – q0  + (∆t)2 (1./L) ( - R ( q1 – q0 )/ ∆t – q 1 /C)   .    (6)
The analytical solution given in the cited reference is 
I(t)=100.1*exp(-2.496E4*t)-0.16*exp(-40.*t)             (7)
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rc,L/r =  0.0249999985  3.9999999E-005

 tscale,tlarge,nstep,dt=  3.9999999E-005  0.0249999985 2399  6.66666651E-008

   t,amp, curr =     0.6667E-07     0.1000E+03     0.9977E+02

   t,amp, curr =     0.2600E-05     0.9386E+02     0.9365E+02

   t,amp, curr =     0.5200E-05     0.8795E+02     0.8776E+02

   t,amp, curr =     0.7800E-05     0.8241E+02     0.8223E+02

   t,amp, curr =     0.1040E-04     0.7721E+02     0.7705E+02

   t,amp, curr =     0.1300E-04     0.7235E+02     0.7220E+02

   t,amp, curr =     0.1560E-04     0.6779E+02     0.6766E+02

   t,amp, curr =     0.1820E-04     0.6352E+02     0.6339E+02

   t,amp, curr =     0.2080E-04     0.5952E+02     0.5940E+02

   t,amp, curr =     0.2340E-04     0.5576E+02     0.5566E+02

   t,amp, curr =     0.2600E-04     0.5225E+02     0.5215E+02

   t,amp, curr =     0.2860E-04     0.4895E+02     0.4886E+02

   t,amp, curr =     0.3120E-04     0.4587E+02     0.4578E+02

   t,amp, curr =     0.3380E-04     0.4297E+02     0.4290E+02

   t,amp, curr =     0.3640E-04     0.4026E+02     0.4019E+02

   t,amp, curr =     0.3900E-04     0.3772E+02     0.3766E+02

   t,amp, curr =     0.4160E-04     0.3534E+02     0.3528E+02

   t,amp, curr =     0.4420E-04     0.3311E+02     0.3305E+02

   t,amp, curr =     0.4680E-04     0.3102E+02     0.3097E+02

   t,amp, curr =     0.4940E-04     0.2906E+02     0.2901E+02

   t,amp, curr =     0.5200E-04     0.2722E+02     0.2718E+02

   t,amp, curr =     0.5460E-04     0.2549E+02     0.2546E+02

   t,amp, curr =     0.5720E-04     0.2387E+02     0.2385E+02

   t,amp, curr =     0.5980E-04     0.2237E+02     0.2234E+02

   t,amp, curr =     0.6240E-04     0.2096E+02     0.2093E+02

   t,amp, curr =     0.6500E-04     0.1962E+02     0.1960E+02

   t,amp, curr =     0.6760E-04     0.1839E+02     0.1836E+02

   t,amp, curr =     0.7020E-04     0.1722E+02     0.1720E+02

   t,amp, curr =     0.7280E-04     0.1613E+02     0.1611E+02

   t,amp, curr =     0.7540E-04     0.1511E+02     0.1508E+02

   t,amp, curr =     0.7800E-04     0.1415E+02     0.1413E+02

   t,amp, curr =     0.8060E-04     0.1324E+02     0.1323E+02

   t,amp, curr =     0.8320E-04     0.1242E+02     0.1239E+02

   t,amp, curr =     0.8580E-04     0.1161E+02     0.1160E+02

   t,amp, curr =     0.8840E-04     0.1089E+02     0.1086E+02

   t,amp, curr =     0.9100E-04     0.1020E+02     0.1017E+02

   t,amp, curr =     0.9360E-04     0.9524E+01     0.9519E+01

   t,amp, curr =     0.9620E-04     0.8930E+01     0.8911E+01

   t,amp, curr =     0.9880E-04     0.8385E+01     0.8341E+01

   t,amp, curr =     0.1014E-03     0.7841E+01     0.7807E+01

   t,amp, curr =     0.1040E-03     0.7296E+01     0.7306E+01

   t,amp, curr =     0.1066E-03     0.6859E+01     0.6837E+01

   t,amp, curr =     0.1092E-03     0.6451E+01     0.6398E+01

   t,amp, curr =     0.1118E-03     0.6042E+01     0.5986E+01

   t,amp, curr =     0.1144E-03     0.5633E+01     0.5600E+01

   t,amp, curr =     0.1170E-03     0.5225E+01     0.5238E+01

   t,amp, curr =     0.1196E-03     0.4903E+01     0.4899E+01

   t,amp, curr =     0.1222E-03     0.4631E+01     0.4581E+01

   t,amp, curr =     0.1248E-03     0.4359E+01     0.4283E+01

   t,amp, curr =     0.1274E-03     0.4086E+01     0.4004E+01

   t,amp, curr =     0.1300E-03     0.3814E+01     0.3742E+01

   t,amp, curr =     0.1326E-03     0.3541E+01     0.3497E+01

   t,amp, curr =     0.1352E-03     0.3269E+01     0.3267E+01

   t,amp, curr =     0.1378E-03     0.2997E+01     0.3052E+01

   t,amp, curr =     0.1404E-03     0.2853E+01     0.2850E+01

   t,amp, curr =     0.1430E-03     0.2717E+01     0.2661E+01

   t,amp, curr =     0.1456E-03     0.2581E+01     0.2484E+01

   t,amp, curr =     0.1482E-03     0.2445E+01     0.2318E+01

   t,amp, curr =     0.1508E-03     0.2309E+01     0.2162E+01

   t,amp, curr =     0.1534E-03     0.2172E+01     0.2017E+01

   t,amp, curr =     0.1560E-03     0.1935E+01     0.1880E+01

   t,amp, curr =     0.1586E-03     0.1935E+01     0.1752E+01
FORTRAN CODE

c Schaums BEE prob 5.7 page 74    v(t)=delta(t)= 1./dt

      real L

      data R,C,L  /250.,100.e-6,10.e-3/

      curr(t)=100.1*exp(-2.496E4*t)-0.16*exp(-40.*t)

      f(t,dt,q0,q1)= -R*(q1-q0)/dt -q1/C

      tsmall=amin1(R*c,L/r)

      tlarge=amax1(R*c,L/r)

      tfinal = 4.*tsmall

      dt=tsmall/600.

      nstep=int(tfinal/dt)

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

      kount=kp

      delta=1./dt

      amp=0.

      q0=0.

      q1=(delta*dt/L)*dt+q0

      print*,'rc,L/r =',r*c,L/r

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

      print*,'  '

      print 100 ,dt ,1./L ,curr(dt)

      do 10 i=2,nstep

      t=dt*float(i)

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

      amp= (q2-q1)/dt

      if(i.eq.kount)then

      print 100 ,t , amp, curr(t)

      kount=kount+kp

      endif

      q0=q1

      q1=q2

10    continue

100   format(3x,'t,amp, curr =', 3(4x,e11.4))

      stop

      end

