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Type-Based Structural Analysis for Modular Systems of Equations 

Introduction 

1 Background and related work 
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Integer

Integer
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Definition 1
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2 Functional hybrid modelling 

2.1 Fundamental concepts 

Figure 1
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2.2 First-class signal relations 

der 

der

der 

sigrel where

sigrel where

′ =

′ =

der

der 

 der 

der 
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sigrel where

sigrel where

sigrel where

der

sigrel where

der

connect

sigrel where 

 connect 
 connect 
 connect 
 connect 

2.3 Dynamic structure 

switch
when

when

Figure 2
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3 Structural types for signal relations 

3.1 The structural type 

sigrel where 

Definition 2

3.2 Composition of structural types 
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3.3 Abstraction over structural types 

sigrel where 

( ) ( ) ( )
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Definition 3

= ∅

Definition 4

Definition 5
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Definition 6
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3.4 Structurally dynamic systems 

switch
switch

3.5 Implementation 

4 Structural types for a simple 
electrical circuit 

sigrel where

sigrel where

der

′=

 connect 
 connect 

 connect 
 connect 
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connect 

5 Future work 

6 Conclusions 
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