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Nov-Jan! 

Kampala: sunny, 26 centigrade 

Eindhoven, Magdeburg: dull, 

foggy, 0-5 centigrade  

Jan-Nov: MOR!! (all day, all night) 
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Introduction -  

Review of IMOR method 
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General idea of Index-aware Model Order 
Reduction (IMOR) 
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Differential algebraic systems 
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Why did we develop “IMOR”? 



Model of a generator 
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Model of a generator 
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PRIMA reduced order generator model 
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Index-aware MOR needed 

• PRIMA may run into problems for higher index systems 

• Besides, we feel that it is always good to mimic the structure 
and properties of the original problem 

• Mimetic methods are gaining popularity, but have been 
developed for a long time: 
• Exponentially fitted schemes for singularly perturbed and stiff differential 

equations 

• Modified ICCG method for iterative solution of linear systems 

• MOR for port-Hamiltonian systems 

• As the basis for our IMOR method, we use a method developed 
in the 1990’s 
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März decoupling procedure 
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März decoupling procedure 
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Modification of decoupling procedure 
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Modified index-1 system 
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IMOR-1 method – descriptor form 
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IMOR-1 method – reduced order form 
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Modified index-2 system  
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Modified index-2 system 
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IMOR-2 method – descriptor form 
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IMOR-2 method – reduced order form  
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Why a new method IIMOR? 

• The IMOR method leads to algebraic systems that are explicit 
in the algebraic variables 

• This is due to the way the decoupling method is 
described/constructed 

• Not attractive in practice: if we start with a large resistor 
network (purely algebraic), IMOR would need the inverse of 
the system matrix  

• Question: can we develop a projection method that leads to 
implicit algebraic systems? 
• so that we can use the methods we developed for the reduction of 

purely algebraic systems 
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The Implicit IMOR method 
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Delaying the inversion in the decoupling 
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Implicit index-1 decoupled system 
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Descriptor form 
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Construction of bases for projector 
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Numerical results for IIMOR method 
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Conclusions 
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Needed (future work):  

Use the methods we developed for purely 

algebraic systems also in this IIMOR context 

(cf paper by Schilders, Marcotte, Shontz in 

COMPEL, 2012) 
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