
CSE245 Computer Aided Circuit Simulation and Verification 
Homework #1. Due 10/19/2004 in class 

 
1. Modified Nodal Analysis (MNA) 
The circuit shown below consists of a 2-port element and a transistor.  
 

 
The 2-port is defined as: 
v12 = h11i1 + h12v34 
i3 = h21i1+h22v34 

(Hint: By definition of a 2-port, for all possible external connections at the 
terminals of the two-port, the current entering node 1 is equal to that leaving 
node 2, and the current entering node 3 is equal to that leaving node 4.) 
A simple equivalent circuit for the transistor in the above circuit is: 

 
 
a) Write the MNA stamp for the 2-port. 
b) Write the circuit equation using MNA for the above circuit. The transistor in the 

circuit should be replaced by the equivalent circuit. 
 
 
 
 
 
 
 



 
 
2. Cut-Set and Loop Analyses 
For the following circuit, construct a tree structure and write the cut-set and loop 
matrices. 
 

 
 
3. State Equation 
Write the time domain state equation and output equation of the following circuit. In 
the form like： 

M ( )tx  = Gx(t) + Pu(t) 

Y(t) = Qx(t) + Du(t) 
Suppose Vg and Ig are inputs and V1 and I3 are outputs. 
 
 

 
 


