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ENEE 610 Problems to Consider #2     
 
1. For the following circuits set up oriented graphs, choose a tree, and find the associated  

cut set and tie set matrices; check that these latter have the desired relationship. 
For a) and b) do this two ways by once putting the driving sources in separate 
branches and compare with the case when they are combined with the capacitors. 
 

  
 a)       b) 

 
 c) 
 
2.  Using the results from 1. above, give semis-state and state variable descriptions of 
the circuits using the capacitor voltage as the state and the tree(voltage)-link(current) 
vector as the semi-state; use the source as the input and the capacitor voltage as the 
output.   
3.  Find the dual circuit for each of the circuits of 1. above using the dual graph.  
4.  Draw a circuit for which the circuit graph has no dual. Find a dual circuit for this 
circuit and compare the two circuit graphs.  
5. [harder] For the circuit of 1.b) above show that it is described by a Riccati equation in 
the state and give a general solution.  
6.  The adjoint network is defined in [text, pp. 406-408]. Use that to find adjoints 
where possible for the circuits of 1. above. 


