
 
Leapfrog (cont.) 

 



 
 

Synopsis of time-differencing methods 
 

Method Order  Levels Stages Max 
σiΔt 

Max 
σrΔt 

Comments 

Forward 1 2 1 0 2 Simple, poor stability  
Backward 1 2 1 ∞ ∞ Good stability for diffusion 

terms. Implicit.    
Trapezoidal 2 2 1 ∞ ∞ Accurate.  Stable (but less 

than backward). Implicit. 
Leapfrog 2 3 1 1 0 Good for waves, but must 

filter computational mode 
AB3 3 4 1 0.71 0.56 Stable and accurate for 

oscillations 
RK4 4 2 4 2.82 2.82 Stable, highly accurate for 

oscillations 



 


