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Symbolic Reduction of Block Diagrams Using FOR MAC 

The problem: 
The large complex block diagrams used in controls 

and dynamics can be very difficult to reduce manually 
for desired symbolic transfer functions needed for 
further research or for engineering applications. 

The solution: 
Two computer programs: one written in FORMAC 

to generate the desired symbolic expressions and one 
written in Fortran IV to numerically evaluate the ex-
pressions. 

How it's done: 
The FORMAC program consists of four steps: 

(I) symbolic reduction of the system of equations of 
the block diagram to one equation containing the 
two variables of the desired transfer function; 

(2) solution of this equation for the transfer function 
in terms of the transfer functions for the blocks; 

(3) substitution of the system information for the trans-
fer functions for the blocks; 

(4) expansion of this equation and collection of terms 
of the real and imaginary parts. 

The Fortran program accepts the symbolic punched 
output from the FORMAC program in either unex-
panded or expanded form. It numerically evaluates 
the symbolic expressions. The Laplace operator or

driving frequency form is evaluated for particular 
numerical values of the system parameters involved. 
Such numerical values as The amplitude ratio and 
phase angle as functions of driving frequency are 
computed. 

Block diagrams can be handled for any linear con-
stant coefficient system whether it is lumped or distri-
buted parameter as long as an expression for the real 
and imaginary parts is known. 

Notes: 
I. This program is written in Fortran IV and 

FORMAC for use with the IBM 7094 computer 
with FORMAC compiler. 
Inquiries concerning this program may be made 
to:

COSMIC 
Computer Center 
University of Georgia 
Athens, Georgia 30601 
Reference: B68-10423 

Patent status: 
No patent action is contemplated by NASA. 

Source: Carl F. Lorenzo and Paul Swigert 
of Lewis Research Center 
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This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.
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