


 
  
The broadest generative power of interest in mathe- 
matical linguistics is the power of a general Turing ma- 
chine. Since Turing machines are associated with all 
effectively computable functions or algorithms,3 broader 
generative power would involve sets which could not 
even be effectively (i.e., mechanically) enumerated. 

III. The Spectrum 
We shall now consider how the weak generative 

powers of various grammars and machines are related. 
Grammars are considered to be weakly equivalent when 
they produce the same language. Types of grammars 
are thus equivalent if for each language produced by 
a grammar of one type there is a grammar of the other 
type which produces the same language, and vice 
versa. 

In accordance with the frequent use of line diagrams 
in set theory, whereby the inclusion of sets within 
others is pictorially displayed by showing successive 
subsets as successively lower points on a vertical line, 
the  equivalences  of  grammars and the inclusion of cer- 

tain languages within other types will be displayed as 
in Figure 1. The inclusion relation between languages 
is shown by the relative height on the line diagram or 
“spectrum”; points higher on the spectrum represent 
language types (sets) of which all lower points are 
special cases (subsets), resulting from added restric- 
tions on the productions allowed in the grammars. 
Equivalent grammars are shown as a single point on 
the spectrum. (Thus, for example, the diagram illus- 
trates the inclusion of all context-free languages within 
the set of context-sensitive languages, which are in turn 
included in all recursive sets, which are also in turn 
a proper subset of the recursively enumerable sets.) 

The "branching" at the lower end of the spectrum 
indicates one of two types of relationship. Either it is 
not presently known how some such “branched” types 
of grammars, languages, or machines are related with 
respect to weak generative powers, or else the types 
are known to be incomparable with respect to inclu- 
sion. For example, it is not known whether all meta- 
linear grammars are included within the sequential 
grammars,   or  vice  versa,  or  whether  they  are  inter- 
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only one factor in the determination of proper gram- 
mars of natural languages. Adequate structural descrip- 
tions  of  sentences  and  proper  characterization  of  the 

interrelationships between sentences are additional fac- 
tors to be considered.2,4,11,12 
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