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strings of a language: before considering a formal definition, jt i usefy \
analyze the structure of a sentence. We used two classe?, of symbols: o 0
closed in brackets, to represent linguistic classes (grammatical units ugeq a
mediate steps in the formal generation process); and another, compog, do
Roman letters, from which the generated sentence was eventually formeg

Because the symbols of one set are in the sentence when generation termipy,,
while those of the other appear only in intermediate steps, they are referreq
as terminal_and nonterminal_symbols, respectively, One nonterminal gy

the starting symbol (in our example, (sentence)) is distinguished 1 as the $ymbo|
with which the generation proce ins.
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Definition’3: The terminal symbols are the symbols of the alphabet T, The
nonterminal symbols are a set N of symbols not in T that Tepre.
sent intermediate states in the generation process. The Starting

~ symbol is a distinguished nonterminal symbol from which
strings of the language are derived.

The generation process itself consisted of applying, at each step, any one of the
set of rewriting rules or productions. This process transforms the string into a
new string; the process stops when there is no production that can be applied or
when the string consists solely of terminal symbols.

Defuﬁtio% A production! is a string transformation rule having a left-hand
side that is a pattern to match a substring (possibly all) of the
string to be transformed, and a right-hand side that indicates a
replacement for the matched portion of the string.

It is important to realize that any substring of the current string may be re- -
placed by an applicable production and that only that part of the string matched
by the left-hand side of the production is affected. Productions can totally replace
substrings, or they may merely rearrange the symbols of the matched substring.

Definition SAormal grammar G is a 4-tuple G = (N,T,Z P) where
(1) N is the set of nonterminal symbols
(2) T is the set of terminal symbols
(3) Zis the starting symbol; Z€N

1The term production is due to the mathematician Emil Post who first used similar nﬂPf)sst“:
define languages. The formal grammars presented here are essentially the same a8
canonical systems with some restrictions on the use of symbols in productions.
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