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The full-order model is an 

-dimensional autono-

mous DAE:                   , 

with equilibrium at the 

origin. To construct a 

reduced-order model of 

dimension          , we 

seek an ODE              and 

mapping                 that 

preserve the system’s 

essential dynamics near 

the equilibrium. Directly 

solving the resulting 

functional equation, 

                            , is 

still intractable. Hence, 

we assume power series 

expansions for    ,      and

  . So, the coefficients can 

be determined recursively 

for each monomial

via the corresponding 

homological equation.

● Mechanical systems  

● Smooth forcing 

● Algebraic constraints  

● Varying parameters  

● Retain variables of the

full model in the ROM

Adaptable to:

invariant manifold

linear subspace
of master modes

full dynamics

reduced dynamics

manifold
parameterisation

state-space 
representation

The system quickly tends to states inside the 

invariant manifold that has slow dynamics. 

Inserting the ROM in the full dynamics yields 

the invariance equation:                             .
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Solve all monomials

   of order            . 

Find master eigenmodes,

i.e. order    monomials. 


