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Abstrac t  

In t h i s  paper a new procedure fo r  t h e  synthesis of t h e  K-matrix of 
an (1141)-node resistive n-port network is given. 

1. INTRODUCTION 

Recently L e m p e l  and Cederbaum have cons id -  
ered t h e  synthesis o f  t h e  ii-matrices o f  
resistive n-port  networks. Synthesis o f  the 
K-matrix essentially requires t h e  solution 
of the following t w o  problems: 

(I) ~eterninakion of the port configura- 
t i o n  T appropriate to the  given K- 
matrix. 

( 2 )  Determination of an n-po r t  network 
containing no negative conductances 
and having the s n e c i f i e d  K-matrix. 

Lempel  and Cederbaum have provided a solu- 
t i o n  to both t h e  problems. I n  a companion 
paper 12 J an a l t e r n a t e  approach is suqgest- 
ed t o  solve t h e  second problem u s i n g  the 
concepts of padding network and network of 
departure. 

fn the i r  s o l u t i o n  of the f i r s t  problem 
Lempel and Cederbaum f i r s t  assume the port 
c o n f i g u r a t i o n  to be i n  n p a r t s  and ob ta in  
t h e  modified cut -se t  matrix, appropriate 
to the assumed por t  configuration and t h e  
g i v e n  K-matrix by making use of a matrix 
equa t i on  relating t h e  modified cut-set mat- 
r i x  and t h e  K-matrix. From the modified 

port configuration T is found, as poin ted  
o u t  later in t h i s  paper, to be incons i s t -  
e n t  with the matr ix .  I n  such cases, t h e  
inconsistency will be revealed after a 
t i m e  consuming process of linear programm- 
ing employed to salve the second problem. 
Hence, a new procedure for  the determina- 
t i on  of the port c o n f i g u r a t i o n  appropriate 
to a given K-matrix is c a l l e d  for .  

Consider  a res i s t ive  n-port  network N hav- 
ing n o  internal v e r t i c e s .  Let the  port 
configuration T of N be in p p a r t s ,  Ti, 
i = f,2,,..,p. If no virtual short-c~r- 
cuits are present in N ,  then t h e  K-matrix 
of N can be partitioned as 

where  
(I) t he  raws and columns o f  the submatrix 

K i j ,  i # j cor respond  to  t h e  ports 

i n  Ti and T respectively; 
j 

( 2 )  each submatrix Kii has entries corn- 

cut-set mat r ix  so o b t a i n e d ,  the port con- pxising of L 1 s  and 0 ' s  only and is 
figuration is determined by t h e  application unique ly  determined by Ti; 
of a simple procedure, Though this proce- 
dure yields a unique port configuration T ( 3 )  all d i agona l  entries of K are equal 
for a g i v e n  K-matrlx, i n  some cases, t h e  to u n i t y ;  and 
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