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Shooting formulation 

solve  

 

with respect to 
 

in the interval 
 

 

where     are determined by forward 

numerical integration 

positive real-valued scalar 

Rationale behind scaling of residual: 

achieve similar orders of magnitude for 

quite different vibration levels. Otherwise 

the solver might misinterpret e.g. a small 

value as a converged residual. 
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Harmonic Balance formulation 

solve  

 

 

 

 where  

 

with respect to 

 

in the interval 

amplitude normalization 

phase normalization 

positive real-valued scalar 

Rationale behind scaling of residual: achieve similar orders of magnitude of typical values. Otherwise the dynamic 

force equilibrium or the normalization conditions would have unreasonably strong weight, which could have a negative 

influence the convergence of the solver. 
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Shooting formulation 

solve  

 

with respect to 
 

in the interval 
 

where            are                   only with  

 

where     are determined by forward numerical 

integration 

amplitude 

normalization 

phase 

normalization 

positive real-valued scalar 

Rationale behind scaling of residual: achieve similar orders of magnitude for quite different vibration levels. 

Otherwise the solver might misinterpret e.g. a small value as a converged residual. 


