
Homework 3 

Question 1 

a) The input admittance can be obtained by solving the follow matrix equation 

where A, B, C, and E are defined in the lecture: 

 ( )   (    )    

The actual computation is done using software (MATLAB) where the (   
 )   calculation is done using row reduction. Please see following script. 

 

 %create symbolic variables 
syms s L C gm G 

  
%set E,A matrices 
E = [0 0 0 0 0 0;0 0 0 -L -L 0; 0 0 C 0 0 0; 0 0 0 0 0 0;0 0 0 0 0 0; 0 0 0 0 0 0]; 
A = [0 0 0 -1 -1 -1;0 -1 0 0 0 0; 0 0 0 0 1 1; 0 0 0 1 0 0; -gm gm 0 0 1 0; -G 0 G 0 0 1]; 
Ci = [1 0 0 0 0 0]; 
B = [1 0 0 0 0 0]'; 

  
%Create augmented matrix by appending 6x6 identity matrix 
X = [(s*E-A),eye(6)]; 

  
%Perform row reduction to get identity on left of augmented matrix 
t = X(1,:); 
X(1,:) = X(5,:); 
X(5,:) = t; 
X(1,:) = X(1,:)./gm; 
X(6,:) = X(6,:) + X(1,:).*-G; 

  
X(1,:) = X(1,:) + X(2,:); 
X(6,:) = X(6,:) + X(2,:)*-G; 

  
X(3,:) = X(3,:)./(s*C); 
X(6,:) = X(6,:) + X(3,:)*G; 

  
X(4,:) = X(4,:).*-1; 
X(1,:) = X(1,:) + X(4,:).*L*s; 
X(2,:) = X(2,:) + X(4,:).*L*s; 
X(5,:) = X(5,:) + X(4,:).*-1; 
X(6,:) = X(6,:) + X(4,:).*-s*L*G; 

  
X(1,:) = X(1,:) + X(5,:).*(L*s+1/gm); 
X(2,:) = X(2,:) + X(5,:).*(L*s); 
X(3,:) = X(3,:) + X(5,:).*1/(C*s); 
X(6,:) = X(6,:) + X(5,:).*-(G/gm - G/(C*s) + G*L*s); 

  
X(6,:) = X(6,:)./(- G/gm - G*L*s - 1); 
X(1,:) = X(1,:) + X(6,:).*-(L*s+1/gm); 
X(2,:) = X(2,:) + X(6,:).*-(L*s); 
X(5,:) = X(5,:) + X(6,:).*-1; 

  
%Inverse of (sE-A) is right side of augmented matrix 
Kred = X(:,(7:12)); 

  
%Find y(s) 
yred = Ci*Kred*B; 
pretty(simplify(yred)); 






