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Massachusetts I n s t i t u t e of Technology 

Cambridge 39, Massachusetts 

SUBJECTS QUARTERLY STATUS REPORT, CONTRACT K5ori-06002 
JULY through SEPTEMBER. 1951 

Tog Dr. C.V.L. Smith 
Head, Computer Branch, Office of Naval Research 

From? William K. L i n v i l l 

Abs t rac t : This report descr ibes work performed during J u l y , 
August, and September, 1951 on the extension of Contract 
H5ori-06002. Al l of the work i s d i rec ted toward an analy­
t i c a l study of con t ro l systems involving d i g i t a l computers 
as components. 

1.0 INTRODUCTION 

This i s the f i r s t qua r t e r ly p rogress repor t submitted 
under the extension of Contract H5ori-06002 covering research p e r ­
formed during J u l y , August, and September 1951 in app l i ca t i on of 
d i g i t a l computers to cont ro l systems. As proposed in Memorandum 
L-28 the research was to be d i rec ted toward; 

(a) Further development of the d i g i t a l computer i t s e l f . 
(b) Development of su i t ab l e terminal equipment. 
(c) Theoret ical work i n v e s t i g a t i n g the behavior of a 

system involving a d i g i t a l computer. 
(d) Programming problems r e l a t e d to the Computer's 

a b i l i t y to make dec i s ions . 
(e) Use of the d i g i t a l computer i n s imulat ion of other 

equipment. 

The bulk of the work done during the l a s t qua r t e r was 
d i r e c t e d toward ( c ) . Work in areas (a) and (b) was done during t h i s 
p e r i o d at P ro j ec t Whirlwind but under d i f f e r en t c o n t r a c t s . Since 
i t i s more app l i cab le to o the r p ro j ec t s than t h i s i t i s not a t 
p r e s e n t supported by our funds . Work in a reas (d) and (e) w i l l be 
done at a l a t e r da t e . 

2 .0 STATUS 

The problems involved in analyzing the behavior of a system 
involving a d i g i t a l computer a r i s e because most components of a 
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s y s t e m receive, o p e r a t e on and t ransmit continuous signals,, The 
d i g i t a l computer r ece ives , o p e r a t e s on, and t r ansmi t s sampled (d i sc re t e ) 
s i g n a l s . Thus a system involving a d ig i ta l computer i s a mixed sys­
tem with some p a r t s operating on continuous s i g n a l s and with some 
p a r t s operating on sampled s i g n a l s . If the computer i n t e r a c t s with 
t h e r e s t of the sys tem, the a n a l y s i s of both sampled-data and con­
t i nuous -da t a p a r t s should be c a r r i e d out in the same terms. 

On the "basis of work done on sampled-data control systems 
a t Pro jec t Whirlwind some time ago , sampling i s comparable to amp­
l i t u d e modulation, desampling comparable to demodulation. Mixed 
s y s t e m s involving p a r t l y sampled and par t ly continuous data may be 
a n a l y z e d in much t h e same way one would analyze an analogous but 
s i m p l e r mixed sys tem involving some par ts o p e r a t i n g on unmodulated 
o r d i r e c t s ignals and other p a r t s operating on amplitude-modulated 
s i g n a l s . A d o c t o r a l thesis completed during t h e l a s t quar te r des­
c r i b e d al l l i n e a r d i g i t a l computer programs?by t r ans fe r funct ions 
i n t h e frequency domain. A master" s thesis done during the l a s t 
q u a r t e r showed how the Wiener-Lee optimum l i n e a r system theory can 
by applied to d i g i t a l systems. An inves t iga t ion has been s t a r t e d 
o n t h e problem o f smoothing a computer output wi th a small phase 
l a g i n the s i g n a l . One of the unique advantages of using the com­
p u t e r as a c o n t r o l system element i s derived from i t s a b i l i t y to 
make choices. Work i s s tar ted on describing t h i s operation but no 
s i g n i f i c a n t r e s u l t s have been ob ta ined as y e t . 

S igned^ 
ifilliam K.~Linvill 

WTKLsajg 
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