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. f m the computational task implied by a given p 
p~~~~~M ~ 
program. 

Describing Patterns . · . 
. d· 'tt rn descriptions made up of symbols tied together with th 

We'll consi er pa e . e 
following three fundamental operations. 

• t t · This is the operation used in the last chapter If h .. (i) Conca ena ion. . . . · 11vvo 
characters are adjacent in the patt~rn, th~n there is a match if and only 
if the same two characters are adJaCent m the text. For example, AB 
means A followed by B. 

(ii) Or. This is the operation that allows us to specify alternatives in the 
pattern. If we have a;n "or;' be~ween two character~, then there is a 
match if and only if either of the characters occurs m the text. We'll 
denote this operation by using the symbol + and _use parentheses to 
allow it to be combined with concatenation in arbitrarily complicated 
ways. For example, A+B mearis "either A or B"; C(AC+B)b means 
"either CACD or CBD"; and (A +C)( (B+C)D) means "either ABD or 
CBD or ACD or CCD." 

(iii) Closure. This operation allows parts of the pattern to be repeated 
arbitrarily. If we have the closure of a symbol, then there is a match if 
and only if the aymbol occurs any rtumber of times (including 0). Closure 
will be denoted by pl~cing a * after the character or parenthes1zed group 
to be repeated. For example, AB* matches strings consisting of an A 
followed by any number of B's, while (AB)* matches strings consisting 
of alternating A's and B's. 

A strin~ df symbols built up using these three operations is called a regular 
expressio~. Each regul~r ex~ression describes many specific text patterns. 
~ur ~~al is to de:elop an a~go~ithm which will determine if any of the patterns 

escribe,d by a given regular expression occur in a given text string. 
We 11 concentrate on eonc t 't • 

the basic principl . d 
1 

. a ena ion, ot! and cl9sure in order to show 
gorithm Variouse:~dn't• eve opmg a regular-expression pattern matching al-

. 1 ions are commonly d . 1 " 
venience. For example -A . h ---~a e m actua systems 1or con-
This not operation is th' mig t mean "match any character except A." 
A b e same as an or · 1 · · t ut is much easier to us 8. .

1 
mvo vmg all the characters excep 

A • e. imi arly "?" · h " gam, this is obviously m h , · m1g t mean "match any letter. 
of additional symbols wh· uhc ~ohre compact than a large or. Other examples 

b 1 ic mig t make s · fi · · are sym o s which match th b . . . peci cation of large patterns easier 
number, etc. e egmnmg or end of a line, any letter or any 

These operations can be . 
description ?*( ie + ei)?* mat ~markably descriptive. For example the pattern 

c es all words which have ie or ei in them ( and so 




