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Case A: wn=1.0; z=5.0. Predicted maximum step size for stability is dtE=0.202. (Black-
Analytical; Red-Euler Method) 
 

 
Stable, dtE=0.19 

 
Unstable, dtE=0.21 

 
 
 
 
 
 



 
 

Case B: wn=1.0; z=10.0. Predicted maximum step size for stability is dtE=0.1(Black-
Analytical; Red-Euler Method) 
 

. 
Stable,dtE=0.09 

 
Unstable, dtE=0.105 

 
 
 
The prediction of the maximum stepfor case A & B is validated by the four figures above. 

 
 



 
 
 

Good Integration: Case A: wn=1.0; z=5.0. (Black-Analytical; Red-Euler Method; Green-
Backward Euler Method) 

 
Euler Method; dtE=0.08, 40% of maximum step size for stability. 

 
Euler Method  dtE=0.08; Backward Euler Method dtE=0.16 Almost same accuracy. 

 
For Euler Method, step size of 40%-50% percent of the maximum step size is needed to 
get good match. For Backward Euler Method, the step size can be two times of the one 
used in the Euler Method to achieve a similar accuracy. 



The things we learned:  For Euler integration of the stiff system, the maximum step size 
is determined by the fater-decaying term, which has a larger negative eigenvalue. 
Backward Euler method is inherently stable.  
 
Backward Euler method can have the same accuracy as Euler method with a larger step 
size, therefore performs better in this perspective. 
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