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The ODE for an driven RCL circuit is

L di/dt  + R i  + q/C  = V(t)            .      (1)

or  since i =dq/dt

d2 q/dt2 =  -(R/L) dq/dt  - q/(LC)  + V(t)/L     (2)

Write the derivatives as finite differences

(q2 –2q1 +q0) / ∆t 2  = - ( R/L) ( q1-q0)/ ∆t  - q 0/(LC) + V(t1 ) /L   

                                ≡ g (q1 , q0 , t1 )               (3)

Hence in general 
q2 =  2q1 - q0  + ∆t 2 g (q1 , q0 , t1 )                   (4)

or  

qn =  2qn-1 – qn-2 + ∆t 2 g (qn-1 , qn-2 , tn-1 )          (5)     

Actually (5) is the solution to any second order dif eq.   

Eq (4) is started using the required two initial conditions which are

q(0) = q0  and   i (0) ≈ ( q1-  q0 ) /∆t   , thus q1 = q0 + i(0) ∆t .

Then q2  is calculated and q3  is 

q3 =  2q2 – q1  + ∆t 2 g (q2 , q1 , t2 )     and so on.                  

