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A differential equation for the current i wil be set up with initial conditions

i(0)=0.     and L (di/dt)0 = V  (the source voltage at the left).

Applying KCL at node a gives 

 i – C dVc /dt + I =0.                                     (1)

Application of KVL to the left mesh gives,

Ldi/dt + Ri + Vc = V                                     (2)

Taking the derivative of (2)  one obtains

L d2 i/dt2  + R di/dt  + d Vc / dt =0                    (3)

and eliminating  dVc / dt  = (I + i )/C   results in our working equation,

L d2 i/dt2  + R di/dt  +  i/C  =  - I/C                    (4)
Employing the method of finite differences , the solution of (4) is

i n  = 2 in-1 – i n-2  + (1/L)( ∆t)2 { -R ( in-1-in-2)/ ∆t   -in-1 /C –I/C}    (5)  

A FORTRAN code is provided below along with the output and graph

 of i(t) . 
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Series1


I(source)=  0.0599999987

 t,i=     0.0000E+00     0.0000E+00

 t,i=     0.6600E-04     0.1727E-02

 t,i=     0.1320E-03     0.1630E-02

 t,i=     0.1980E-03    -0.2103E-03

 t,i=     0.2640E-03    -0.3666E-02

 t,i=     0.3300E-03    -0.8571E-02

 t,i=     0.3960E-03    -0.1472E-01

 t,i=     0.4620E-03    -0.2189E-01

 t,i=     0.5280E-03    -0.2983E-01

 t,i=     0.5940E-03    -0.3829E-01

 t,i=     0.6600E-03    -0.4699E-01

 t,i=     0.7260E-03    -0.5569E-01

 t,i=     0.7920E-03    -0.6414E-01

 t,i=     0.8580E-03    -0.7211E-01

 t,i=     0.9240E-03    -0.7939E-01

 t,i=     0.9900E-03    -0.8581E-01

 t,i=     0.1056E-02    -0.9122E-01

 t,i=     0.1122E-02    -0.9551E-01

 t,i=     0.1188E-02    -0.9861E-01

 t,i=     0.1254E-02    -0.1005E+00

 t,i=     0.1320E-02    -0.1011E+00

 t,i=     0.1386E-02    -0.1006E+00

 t,i=     0.1452E-02    -0.9889E-01

 t,i=     0.1518E-02    -0.9618E-01

 t,i=     0.1584E-02    -0.9256E-01

 t,i=     0.1650E-02    -0.8818E-01

 t,i=     0.1716E-02    -0.8318E-01

 t,i=     0.1782E-02    -0.7775E-01

 t,i=     0.1848E-02    -0.7204E-01

 t,i=     0.1914E-02    -0.6624E-01

 t,i=     0.1980E-02    -0.6051E-01

 t,i=     0.2046E-02    -0.5501E-01

 t,i=     0.2112E-02    -0.4989E-01

 t,i=     0.2178E-02    -0.4528E-01

 t,i=     0.2244E-02    -0.4129E-01

 t,i=     0.2310E-02    -0.3799E-01

 t,i=     0.2376E-02    -0.3547E-01

 t,i=     0.2442E-02    -0.3374E-01

 t,i=     0.2508E-02    -0.3284E-01

 t,i=     0.2574E-02    -0.3274E-01

 t,i=     0.2640E-02    -0.3343E-01

 t,i=     0.2706E-02    -0.3483E-01

 t,i=     0.2772E-02    -0.3689E-01

 t,i=     0.2838E-02    -0.3952E-01

 t,i=     0.2904E-02    -0.4261E-01

 t,i=     0.2970E-02    -0.4606E-01

 t,i=     0.3036E-02    -0.4976E-01

 t,i=     0.3102E-02    -0.5359E-01

 t,i=     0.3168E-02    -0.5744E-01

 t,i=     0.3234E-02    -0.6119E-01

 t,i=     0.3300E-02    -0.6475E-01

 t,i=     0.3366E-02    -0.6802E-01

 t,i=     0.3432E-02    -0.7092E-01

 t,i=     0.3498E-02    -0.7339E-01

 t,i=     0.3564E-02    -0.7537E-01

 t,i=     0.3630E-02    -0.7683E-01

 t,i=     0.3696E-02    -0.7775E-01

 t,i=     0.3762E-02    -0.7811E-01

 t,i=     0.3828E-02    -0.7795E-01

 t,i=     0.3894E-02    -0.7729E-01

 t,i=     0.3960E-02    -0.7616E-01

 t,i=     0.4026E-02    -0.7462E-01

 t,i=     0.4092E-02    -0.7274E-01

 t,i=     0.4158E-02    -0.7057E-01

 t,i=     0.4224E-02    -0.6820E-01

 t,i=     0.4290E-02    -0.6570E-01

 t,i=     0.4356E-02    -0.6315E-01

 t,i=     0.4422E-02    -0.6061E-01

 t,i=     0.4488E-02    -0.5817E-01

 t,i=     0.4554E-02    -0.5589E-01

 t,i=     0.4620E-02    -0.5382E-01

 t,i=     0.4686E-02    -0.5201E-01

 t,i=     0.4752E-02    -0.5051E-01

 t,i=     0.4818E-02    -0.4934E-01

 t,i=     0.4884E-02    -0.4853E-01

 t,i=     0.4950E-02    -0.4807E-01

 t,i=     0.5016E-02    -0.4797E-01

 t,i=     0.5082E-02    -0.4821E-01

 t,i=     0.5148E-02    -0.4878E-01

 t,i=     0.5214E-02    -0.4965E-01

 t,i=     0.5280E-02    -0.5076E-01

 t,i=     0.5346E-02    -0.5210E-01

 t,i=     0.5412E-02    -0.5359E-01

 t,i=     0.5478E-02    -0.5521E-01

 t,i=     0.5544E-02    -0.5689E-01

 t,i=     0.5610E-02    -0.5859E-01

 t,i=     0.5676E-02    -0.6026E-01

 t,i=     0.5742E-02    -0.6184E-01

 t,i=     0.5808E-02    -0.6331E-01

 t,i=     0.5874E-02    -0.6462E-01

 t,i=     0.5940E-02    -0.6574E-01                                   

FORTRAN code

c Problem 4.3 Schaum's  BEE

      real i0,i1,i2,I,L

      data V,R,L,C /6.,100.,.15,1.E-6/

      a(I,i0,i1)= (1./L)*(-I/C -R*(i1-i0)/dt -i1/C)

c I is a constant source of current let it be V/R

      I= V/R

      print*,'I(source)=',I

      tscale=amin1(R*c,L/R)

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

      dt=tscale/100.

      tfinal=4.*tlarge

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/90.)

      kount=kp

c initial conditions

      i0=0.

      i1=dt*(V/L)+i0

      print 100,0.,i0

      do 10 j=2,nstep

      i2=2.*i1-i0+ dt**2* a(I,i0,i1)

      t=dt*float(j)

      if(j.eq.kount)then

      kount=kount+kp

      print 100,t,i2

      endif

      i0=i1

      i1=i2

10    continue

100   format(1x,'t,i=',2(4x,e11.4) )

      stop

      end

