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ABSTRACT 
 
The popular methods for nonlinear circuit analysis are the time domain 

integration and the harmonic balance methods which are suitable for transient and 
steady state analysis respectively. These methods are not effective for finding 
responses of a nonlinear circuit activated by modulated signal, especially when the 
modulated signal consists of high frequency carrier signal and slow varying signal. 
The envelope transient method is introduced to solve this kind of nonlinear circuit. 
However, this method needs to compute a solution of large nonlinear equations at 
each time point.  

This thesis applies the order reduction technique to improve the effectiveness 
of the envelope transient method. The order reduction is performed by calculating the 
approximated solutions at specific time points and it uses this information to construct 
an orthogonal matrix used to reduce the order of nonlinear equations. From the 
simulation results obtained by testing the proposed method with many kinds of 
circuit, it is found that the computational speed is increased while the results are 
within acceptable error compared with the solutions obtained from the full order 
system.  
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