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Regular Expressions 

Some of the computers students are in believe that some concepts like Regular Expressions are 
usefulness in the real world. Before gaining following information, bravely I admit that I was 
one of those people! No wonder that I`m really in contrast idea now. In this article I`m going to 
introduce Regular Expressions concepts and flavors such as: basic expression, extended one and 
ERE alternation. In addition I`ve checked expressions in Linux too which will be demonstrated 
further. After that I`ll discus regular expressions usage in PHP as a programming language. 

Notice that this article founded on a famous standard for Regular Expressions named POSIX. So 
it`s vital to be more familiar with it because of that POSIX is defined ahead. 

What is Regular expression? 

First of all let me mention some definition of Regular Expression. 

For start just recall the wild characters in DOS. Yes I mean star and question mark. As you 
know we used to apply them in file searching criteria. Till now you must found out what I want 
to say. A better sample that all you have encountered is String Longest Match problem. We 
want to do some things like those using regular expressions. A formal definition for regular 
expression is:  

A regular expression is a pattern that describes a set of strings. Regular expressions are 
constructed analogously to arithmetic expressions, by using various operators to combine 
smaller expressions. [Linux Manual] 

As a profile regular expression term is used for a codified method of searching invented or 
defined by the American mathematician Stephan Kleene. 

Now I want directly go toward POSIX. POSIX or "Portable Operating System Interface for 
uniX" is a collection of standards that defines some of the functionality that a (UNIX) operating 
system should support. One of these standards defines two flavors of regular expressions. 
Commands involving regular expressions, such as grep and egrep, implement these flavors on 
POSIX compliant UNIX systems. [regularexpression.Info] 
 
It`s interesting to know several database systems also use POSIX regular expressions. For 
example: MySQL and Oracle. Of course in SQL2003 standard regular expressions are supported 
and they are useable in SIMILAR statements which are added to extend the older version of it I 
mean LIKE statement. 
 
POSIX Basic regular expressions 
 
This is pretty much the oldest regular expression flavor still in use today. The Basic Regular 
Expression or BRE standardizes a set similar to the one used by traditional UNIX grep 
command. 
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One thing that sets this flavor apart is that most metacharacters require a backslash to give the 
metacharacter its flavor. 
Most other flavors, including POSIX ERE, use a backslash to suppress the meaning of 
metacharacters. Using a backslash to escape a character that is never a metacharacter is an error. 
A BRE supports POSIX bracket expressions, which are similar to character classes in other 
regular expression flavors, with a few special features: 

• Shorthand is not supported. 
• Other features using the usual metacharacters are the dot to match any character except a 

line break, the caret and dollar to match the start and end of the string, and the star to 
repeat the token zero or more times. To match any of these characters literally, escape 
them with a backslash. 

• The other BRE metacharacters require a backslash to give them their special meaning. 
The reason is that the oldest versions of UNIX grep did not support these. 

The developers of grep wanted to keep it compatible with existing regular expressions, which 
may use these characters as literal characters. The BRE a{1,2} matches a{1,2} literally, while 
a\{1,2\} matches a or aa. Some implementations support \? And \+ as an alternative syntax to 
\{0,1\} and \{1,\}, but \? and \+ are not part of the POSIX standard. Tokens can be grouped 
with \( and \). Backreferences are the usual \1 through \9. Only up to 9 groups are permitted. E.g. 
\(ab\)\1 matches abab, while (ab)\1 is invalid since there's no capturing group corresponding to 
the back reference \1. Use \\1 to match \1 literally. 
POSIX BRE does not support any other features. Even alternation is not supported. 
[regularexpression.info] 
 
POSIX Extended Regular Expression 
 
The Extended Regular Expression or ERE flavor standardizes a flavor similar to the one used by 
the UNIX egrep command. "Extended" is relative to the original UNIX grep, which only had 
bracket expressions, dot, caret, dollar and star. An ERE support these just like a BRE. Most 
modern regex flavors are extensions of the ERE flavor. By today's standard, the POSIX ERE 
flavor is rather bare bones. The POSIX standard was defined in 1986, and regular expressions 
have come a long way since then. 
The developers of egrep did not try to maintain compatibility with grep, creating a separate tool 
instead. Thus egrep, and POSIX ERE, add additional metacharacters without backslashes. You 
can use backslashes to suppress the meaning of all metacharacters, just like in modern regex 
flavors. Escaping a character that is not a metacharacter is an error. 
The quantifiers ?, +, {n}, {n,m} and {n,} repeat the preceding token zero or once, once or more, 
n times, between n and m times, and n or more times, respectively. Alternation is supported 
through the usual vertical bar |. Unadorned parentheses create a group, e.g. (abc){2} matches 
abcabc.  
The POSIX standard does not define backreferences. Some implementations do support \1 
through \9,but these are not part of the standard for ERE. ERE is an extension of the old UNIX 
grep, not of POSIX BRE. And that's exactly how far the extension goes. [regularexpression.info] 
 
POSIX ERE Alternation 
 



Regular Expressions 
 

 

The regex engine will stop as soon as it finds a matching alternative. The POSIX standard, 
however, mandates that the longest match be returned. When applying Set|SetValue to SetValue, 
a POSIX-compliant regex engine will match SetValue entirely. Even if the engine is a regex-
directed NFA engine, POSIX requires that it simulates DFA text-directed matching by trying 
all alternatives, and returning the longest match, in this case SetValue. A traditional NFA engine 
would match Set, as do all other regex flavors discussed on this Article. 
A POSIX-compliant engine will still find the leftmost match. If you apply Set|SetValue to Set or 
SetValue once, it will match Set. The first position in the string is the leftmost position where our 
regex can find a valid match. The fact that a longer match can be found further in the string is 
irrelevant. If you apply the regex a second time, continuing at the first space in the string, then 
SetValue will be matched. A traditional NFA engine would match Set at the start of the string as 
the first match, and Set at the start of the 3rd word in the string as the second match. . 
[regularexpression.info] 
So ERE Alternation returns The Longest Matched string. 
 
Learning Regular Expression through Simple Samples 
 
Now all we know some theory about regular expressions and as you remember I mentioned that 
POSIX is a standard so it’s time to have a look at some useful samples in a standard form. I 
mean IEEE POSIX Standard. Just forget about these samples` execution platform till we reach 
POSIX and Linux section. 
The syntax described is compliant with Extended regular expressions (EREs) defined in IEEE 
POSIX 1003.2 (Section 2.8). EREs are now commonly supported by Apache, PHP, JavaScript 
1.3+, MS Visual Studio, MS FrontPage, most visual editors, VI, emac, the GNU family of tools 
(including grep, awk and sed) as well as many others. Extended Regular Expressions (EREs) will 
support Basic Regular Expressions (BREs are essentially a subset of EREs). Most applications, 
utilities and languages that implement RE's extend the capabilities defined. The appropriate 
documentation should always be consulted. [ZYTRAX.Com] 
 
I`m going to use the terms literal, metacharacter, target string, escape sequence and search 
string in this overview. Here is a definition of them: 
 
Term    Definition 
 
Literal  A literal is any character we use in a search or matching 

expression, for example, to find ind in windows the ind is a literal 
string - each character plays a part in the search, it is literally the 
string we want to find. 

 
Metacharacter  A metacharacter is one or more special characters that have a 

unique meaning and are NOT used as literals in the search 
expression, for example, the character ^ (circumflex or caret) is a 
metacharacter. 

 
Escape sequence An escape sequence is a way of indicating that we want to use one 

of our metacharacters as a literal. In a regular expression an 
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escape sequence involves placing the metacharacter \ (backslash) 
in front of the metacharacter that we want to use as a literal, for 
example, if we want to find ^ind in w^indow then we use the 
search string \^ind and if we want to find \\file in the string c:\\file 
then we would need to use the search string \\\\file (each \ we want 
to search for (a literal) is preceded by an escape sequence\). 

 
Target string  We have chosen to use this term to describe the string that we will 

be searching, that is, the string in which we want to find our match 
or search pattern. 

 
Search expression We have chosen to use this term to describe the expression that we 

will be using to search our target string, that is, the pattern we use 
to find what we want. 

 
Target String  
 
STRING1 Mozilla/4.0 (compatible; MSIE 5.0; Windows NT; DigExt) 
STRING2 Mozilla/4.75 [en](X11;U;Linux2.2.16-22 i586) 
 

• All the following examples are picked from ZYTRAX.Com 
 
Samples are shown in some categories as bellow: 

1- Simple Matching 
2- Brackets, Ranges and Navigations 
3- Positioning or Anchors 
4- Iteration Metacharacters 
5- Compliment Metacharacter 

If you want more samples 
 
 

1- Simple Matching 
 
Search For  On    Description 
 
m    STRING1 match   Finds the m in compatible 

 
STRING2 no match  there is no lower case m in this string. 

Searches are case sensitive unless you take 
special action. 

 
a/4    STRING1 match   Found in Mozilla/4.0 - any combination  

of characters can be used for the match 
 
 

STRING2 match   Found in same place as in STRING1 
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5 [    STRING1 no match   The search is looking for a pattern of '5 [' 

and this does NOT exist in STRING1. 
Spaces are valid in searches. 

 
STRING2 match   Found in Mozilla/4.75 [en] 

 
in    STRING1 match   found in Windows 
 

STRING2 match   Found in Linux 
 
le    STRING1 match  found in compatible 
 

STRING2 no match   There is an l and an e in this string but 
they are not adjacent (or contiguous). 

 
2- Brackets, Ranges and Navigations 

 
Bracket expressions introduce first metacharacters, in this case the square brackets which allow 
us to define list of things to test for rather than the single characters we have been checking up 
until now. These lists can be grouped into what are known as Character Classes typically 
comprising well know groups such as all numbers etc. 
 
Metacharacter   Meaning 
 
[ ]  Match anything inside the square brackets for one character 

position once and only once, for example, [12] means match the 
target to either 1 or 2 while [0123456789] means match to any 
character in the range 0 to 9. 

 
-  The - (dash) inside square brackets is the 'range separator' and 

allows us to define a range, in our example above of [0123456789] 
we could rewrite it as [0-9]. You can define more than one range 
inside a list e.g. [0-9A-C] means check for 0 to 9 and A to C (but 
not a to c). 
NOTE: To test for - inside brackets (as a literal) it must come first 
or last, that is, [-0-9] will test for - and 0 to 9.  

 
^  The ^ (circumflex or caret) inside square brackets negates the 

expression (we will see an alternate use for the circumflex/caret 
outside square brackets later), for example, [^Ff] means anything 
except upper or lower case F and [^a-z] means everything except 
lower case a to z. 

 
NOTE: Spaces, or in this case the lack of them, between ranges are very important. 
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Search For  On    Description 
 
in[du]    STRING1 match   finds ind in Windows 

 
STRING2 match   finds inu in Linux 

 
x[0-9A-Z]   STRING1 no match   Again the tests are case sensitive to find 

the xt in DigExt we would need to use [0-
9a-z] or [0-9A-Zt]. We can also use this 
format for testing upper and lower case e.g. 
[Ff] will check for lower and upper case F. 

 
STRING2 match   Finds x2 in Linux2 

 
[^A-M]in   STRING1 match  Finds Win in Windows 

 
STRING2 no match   We have excluded the range A to M in 

our search so Linux is not found but linux 
(if it were present) would be found. 

 
3- Positioning or Anchors 

 
We can control where in our target strings the matches are valid. The following is a list 
of metacharacters that affect the position of the search: 
 
Metacharacter   Meaning 
 
^  The ^ (circumflex or caret) outside square brackets means look 

only at the beginning of the target string, for example, ^Win will 
not find Windows in STRING1 but ^Moz will find Mozilla. 

 
$  The $ (dollar) means look only at the end of the target string, for 

example, fox$ (can be written as $fox) will find a match in 'silver 
fox' but not in 'the fox jumped over the moon'. 

 
.  The . (period) means any character(s) in this position, for example, 

ton. will find tons and tonneau but not wanton because it has no 
following character. 

 
NOTE: Many systems and utilities, but not all, support special positioning macros, for example 
\< match at beginning of word, \> match at end of word, \b match at the beginning OR end of 
word , \B except at the beginning or end of a word.  
 
Search For  On    Description 
 
$[a-z])   STRING1 match   finds t) in DigiExt) 
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STRING2 no match   We have a numeric value at the end of 

this string but we would need [0-9a-z]) 
to find it. 

 
.in    STRING1 match   Finds Win in Windows. 
 

STRING2 match   Finds Lin in Linux. 
 

4- Iteration Metacharacters 
 
The following is a set of iteration metacharacters (a.k.a. quantifiers) that can control 
the number of times a character or string is found in our searches. 
 
Metacharacter   Meaning 
 
?     The ? (question mark) matches the preceding character 0 or 1 

times only, for example, colou?r will find both color and colour. 
 
*  The * (asterisk or star) matches the preceding character 0 or more 

times, for example, tre* will find tree and tread and trough. 
 
+  The + (plus) matches the previous character 1 or more times, for 

example, tre+ will find tree and tread but not trough. 
 
{n}  Matches the preceding character n times exactly, for example, to 

find a local phone number we could use [0-9]{3}-[0-9]{4} which 
would find any number of the form 123-4567. 
 
Note: The - (dash) in this case, because it is outside the square 
brackets, is a literal. Value is enclosed in braces (curly brackets). 
 

{n,m} Matches the preceding character at least n times but not more than 
m times, for example, 'ba{2,3}b' will find 'baab' and 'baaab' but 
NOT 'bab' or 'baaaab'. Values are enclosed in braces 
(curlybrackets). 

 
 
 
 
Search For  On    Description 
 
\(.*l   STRING1 match   finds l in compatible (Note: The opening \  

is an escape sequence used to indicate the ( 
it precedes is a literal not a metacharacter.) 
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STRING2 no match  Mozilla contains lls but not preceded by an 
open parenthesis (no match) and Linux has 
an upper case L (no match). 

 
The search expression l? Actually means find anything, even if it has no l (l 0 or 1 times), so 
would match on both strings. We had been looking for a method to find a single l and exclude ll 
which, without lookahead (a relatively new extension to regular expressions pioneered by PERL) 
is pretty difficult. 
 
W*in   STRING1 match   Finds the Win in Windows. 

 
STRING2 match  Finds in in Linux preceded by W zero times 

– so a match. 
 
[xX][0-9az]{2} STRING1 no match   Finds x in DigExt but only one t. 

 
STRING2 match   Finds X and 11 in X11. 

 
5- Complement Metacharacter 

 
Metacharacter   Meaning 
 
()  The ( (open parenthesis) and ) (close parenthesis) may be used to 

group (or bind) parts of our search expression together  
 
|  The | (vertical bar or pipe) is called alternation in techspeak and 

means find the left hand OR right values, for example, gr(a|e)y will 
find 'gray' or 'grey'. 

 
Search For  On    Description 
 
^([L-Z]in)   STRING1 no match   The '^' is an anchor indicating first 

position. Win does not start the string so 
no match. 

 
STRING2 no match  The '^' is an anchor indicating first position. 

Linux does not start the string 
so no match. 

((4\.[0-3])|  STRING1 match   Finds the 4.0 in Mozilla/4.0.  
(2\.[0-3])) 
 

STRING2 match  Finds the 2.2 in Linux2.2.16-22. 
 
(W|L)in   STRING1 match   Finds Win in Windows. 

STRING2 match   Finds Lin in Linux. 
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POSIX Character Class Definitions 
 
Of course there are some Character Class Definitions for POSIX which is not that bad to be 
mentioned. 
 
POSIX 1003.2 section 2.8.3.2 (6) defines a set of character classes that denote certain common 
ranges. They have the advantage that also considered the 'locale', that means, any variant of the 
local language/coding system. Also many utilities or languages provide short-hand ways of 
invoking these classes.  
 
Value     Meaning 
 
[:digit:]     Only the digits 0 to 9 
 
[:alnum:]     Any alphanumeric character 0 to 9 OR A to Z or a to z. 
 
[:alpha:]     Any alpha character A to Z or a to z. 
 
[:blank:]     Space and TAB characters only. 
 
[:xdigit:]     Hexadecimal notation 0-9, A-F, a-f. 
 
[:punct:]  Punctuation symbols . , " ' ? ! ; : # $ % & ( ) * + - / < > = @ 

[ ] \ ^ _ { } | ~ 
 
[:print:]     Any printable character. 
 
[:space:]  Any whitespace characters (space, tab, NL, FF, VT, CR). 

Many systems abbreviate as \s. 
 
[:graph:] Exclude whitespace (SPACE, TAB). Many system 

abbreviate as \W. 
 
[:upper:]     Any alpha character A to Z. 
 
[:lower:]     Any alpha character a to z. 
 
[:cntrl:]  Control Characters NL CR LF TAB VT FF NUL SOH 

STX EXT EOT ENQ ACK SO SI DLE DC1 DC2 DC3 
DC4 NAK SYN ETB CAN EM SUB ESC IS1 IS2 IS3 IS4 
DEL. 

  
 
Note that it is possible to use inside square brackets in the form [[:alnum:]] or combined as 
[[:digit:]a-d]. 



Regular Expressions 
 

 

 
Common Extensions and Abbreviations 
 
As you read in my blue prints most of the programming languages provide extensions or 
abbreviations to simplify regular expressions (It is somehow ambiguous! I think regular 
expressions are naturally abbreviated and there is no need to summarize the summary). In fact 
these extensions are defined by PERL and implemented in what is called PCRE's (Perl 
Compatible Regular Expressions) which has been implemented in the form of a library that has 
been ported to many systems. These tend to fall into Character Classes or position extensions and 
the most common which are supported by: .NET, PHP, PERL, RUBY, PYTHON, JavaScript as 
well as many others are listed below. 
 
Character Class Abbreviations 
 
\d  Match any character in the range 0 - 9 (equivalent 

of POSIX [:digit:]) 
 
\D  Match any character NOT in the range 0 - 9 

(equivalent of POSIX [^[:digit:]]) 
 
\s  Match any whitespace characters (space, tab etc.). 

(Equivalent of POSIX [:space:] EXCEPT VT is not 
recognized) 
 

\S  Match any character NOT whitespace (space, tab). 
(equivalent of POSIX [^[:space:]]) 

 
\w  Match any character in the range 0 - 9, A - Z and a - 

z (equivalent of POSIX [:alnum:]) 
 
\W  Match any character NOT the range 0 - 9, A - Z and 

a - z (equivalent of POSIX [^[:alnum:]]) 
 
Positional Abbreviations 
 
\b  Match any character(s) at the beginning or end of a 

word, thus \bton\b will find ton but not tons but 
\bton will also find tons 

 
\B  Match any character(s) NOT at the beginning or 

end of a word, thus \Bton\B will find wanton but 
not ton. 

 
POSIX and Linux 
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In this section I want to make you familiar with some terminal commands of Linux which search 
files for regular expression match. 
There are all and all three commands for the purpose grep, egrep, fgrep. Obviously grep seems 
more familiar to you! I’ve point to that in earlier paragraphs. 
There is a short description of them: 
 
Command    Description 
 
grep     search files for regular expression matches. 
 
egrep extended version of grep (searches for extended regular 

expressions). 
 
fgrep same as grep, only it interprets patterns as a list of fixed 

strings. 
 
Via a short glance through the Manual of grep in Linux following parameter and options will 
reveal themselves: 
 
Note: 
Egrep is the same as grep −E. Fgrep is the same as grep −F. 
 
Option     Description 
 
 −d ACTION, −−directories=ACTION If an input file is a directory, use ACTION to 

process it. By default, ACTION is read, which 
means that directories are read just as if they were 
ordinary files. If ACTION is skipping, directories 
are silently skipped. If ACTION is recurse, grep 
reads all files under each directory, recursively; this 
is equivalent to the −r option. 

  
 −E, −−extended-regexp Interpret PATTERN as an extended regular 

expression (see below). 
  
 −e PATTERN, −−regexp=PATTERN Use PATTERN as the pattern; useful to protect 

patterns beginning with −. 
  
 −F, −−fixed-strings Interpret PATTERN as a list of fixed strings, 

separated by newlines, any of which is to be 
matched. 

  
 −P, −−perl-regexp    Interpret PATTERN as a Perl regular expression. 
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 −f FILE, −−file=FILE Obtain patterns from FILE, one per line. The empty 
file contains zero patterns, and therefore matches 
nothing. 

  
 −G, −−basic-regexp Interpret PATTERN as a basic regular expression. 

This is the default. 
  
 −i, −−ignore-case Ignore case distinctions in both the PATTERN and 

the input files. 
  
 −m NUM, −−max-count=NUM  Stop reading a file after NUM matching lines. If 

the input is standard input from a regular file, and 
NUM matching lines are output, grep ensures that 
the standard input is positioned to just after the last 
matching line before exiting, regardless of the 
presence of trailing context lines. This enables a 
calling process to resume a search. When grep stops 
after NUM matching lines, it outputs any trailing 
context lines. When the −c or −−count option is also 
used, grep does not output a count greater than 
NUM. When the −v or −−invert-match option is 
also used, grep stops after outputting NUM non-
matching lines. 

  
 −n, −−line-number Prefix each line of output with the line number 

within its input file. 
  
 −o, −−only-matching Show only the part of a matching line that matches 

PATTERN. 
  
 −−label=LABEL  Displays input actually coming from standard input 

as input coming from file LABEL. This is 
especially useful for tools like zgrep, e.g. gzip -cd 
foo.gz |grep --label=foo something 

  
 −R, −r, −−recursive Read all files under each directory, recursively; this 

is equivalent to the −d recurse option. 
  
 −−include=PATTERN Recurse in directories only searching file matching 

PATTERN. 
  
 −−exclude=PATTERN Recurse in directories skip file matching 

PATTERN. 
  
 −s, −−no-messages Suppress error messages about nonexistent or 

unreadable files. Portability note: unlike GNU grep, 
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traditional grep did not conform to POSIX.2, 
because traditional grep lacked a −q option and its 
−s option behaved like GNU grep’s −q option. Shell 
scripts intended to be portable to traditional grep 
should avoid both −q and −s and should redirect 
output to /dev/null instead. 

  
 −U, −−binary Treat the file(s) as binary. By default, under MS-

DOS and MS-Windows, grep guesses the file type 
by looking at the contents of the first 32KB read 
from the file. If grep decides the file is a text file, it 
strips the CR characters from the original file 
contents (to make regular expressions with ^ and $ 
work correctly). Specifying −U overrules this 
guesswork, causing all files to be read and passed to 
the matching mechanism verbatim; if the file is a 
text file with CR/LF pairs at the end of each line, 
this will cause some regular expressions to fail. This 
option has no effect on platforms other than MS-
DOS and MS-Windows. 

  
 −v, −−invert-match Invert the sense of matching, to select non-matching 

lines. 
  
 −w, −−word-regexp Select only those lines containing matches that form 

whole words. The test is that the matching substring 
must either be at the beginning of the line, or 
proceeded by a non-word constituent character. 
Similarly, it must be either at the end of the line or 
followed by a non-word constituent character. 
Word-constituent characters are letters, digits, and 
the underscore. 

  
 −x, −−line-regexp Select only those matches that exactly match the 

whole line. 
 
Note: It was not all options to visit complete list use man command in Linux Terminal. 
 

Step By Step Example: 

By combining the previous samples and newly learned grep command I want to show you 
another example, but this time via Linux terminal. Follow bellow steps and compare your results 
with mine. 

1- Make a text file named test.txt 
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2- Fill it with following Text: 

in the name of god 

this is a test FILE for USING RegularExpression 

in Linux. 

we can also use this command to find HTML tags 

or ANY other Language in linux or windows. 

but i recommend you to use FIles in WINDOWS2003 

 

• I used gedit to make this file but you are free to choose your favorite editor. 

3- Open Linux Terminal 
4- Change the path where test.txt is saved (it is not obligatory) 
5- Type following commands and see the result 

Mohammad@linux-muls:~/Desktop> grep file test.txt 

Mohammad@linux-muls:~/Desktop> grep FILE test.txt 

this is a test FILE for USING RegularExpression 

Mohammad@linux-muls:~/Desktop> grep [file] test.txt 

in the name of god 

this is a test FILE for USING RegularExpression 

in Linux. 

we can also use this command to find HTML tags 

or ANY other Language in linux or windows. 

but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep -c [file] test.txt 

6 

Mohammad@linux-muls:~/Desktop> grep -n [file] test.txt 

1:in the name of god 

3:this is a test FILE for USING RegularExpression 

4:in Linux. 
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6:we can also use this command to find HTML tags 

7:or ANY other Language in linux or windows. 

9:but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep -n FILE test.txt 

3:this is a test FILE for USING RegularExpression 

Mohammad@linux-muls:~/Desktop> grep -n -i FILE test.txt 

3:this is a test FILE for USING RegularExpression 

9:but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep -n windows test.txt 

7:or ANY other Language in linux or windows. 

Mohammad@linux-muls:~/Desktop> grep -n windows[2] test.txt 

Mohammad@linux-muls:~/Desktop> grep -n -i windows[2] test.txt 

9:but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep -c -o [A-Z] test.txt 

6 

Mohammad@linux-muls:~/Desktop> grep  [0032] test.txt 

but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep  [3002] test.txt 

but i recommend you to use FIles in WINDOWS2003 

Mohammad@linux-muls:~/Desktop> grep -o -n [A-Z] test.txt 

1:3:F 

I 

L 

E 

U 

S 

I 

N 



Regular Expressions 
 

 

G 

R 

E 

4:L 

6:H 

T 

M 

L 

7:A 

N 

Y 

L 

9:F 

I 

W 

I 

N 

D 

O 

W 

S 

Mohammad@linux-muls:~/Desktop> 

In addition there is a Tcl-Built-In command named regexp in Linux which determines whether 
the regular expression matches part or all of string and returns 1 if it does, 0 if it doesn’t, unless -
inline is specified. The command synopsis is followed: 

regexp ?switches? exp string ?matchVar? ?subMatchVar subMatchVar ...? 

Following switches are supported currently: 
 
Switch    Description 
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−about  Instead of attempting to match the regular expression, returns a list 
containing information about the regular expression. The first 
element of the list is a subexpression count. The second element is 
a list of property names that describe various attributes of the 
regular expression. This switch is primarily intended for debugging 
purposes. 

  
 −expanded Enables use of the expanded regular expression syntax where 

whitespace and comments are ignored. This is the same as 
specifying the (?x) embedded option (see the re_syntax manual 
page). 

  
 −indices Changes what is stored in the subMatchVars. Instead of storing the 

matching characters from string, each variable will contain a list of 
two decimal strings giving the indices in string of the first and last 
characters in the matching range of characters. 

  
 −line Enables newline-sensitive matching. By default, newline is a 

completely ordinary character with no special meaning. With this 
flag, ‘[^’ bracket expressions and ‘.’ never match newline, ‘^’ 
matches an empty string after any newline in addition to its normal 
function, and ‘$’ matches an empty string before any newline in 
addition to its normal function. This flag is equivalent to 
specifying both −linestop and −lineanchor, or the (?n) embedded 
option (see the re_syntax manual page). 

  
 −linestop Changes the behavior of ‘[^’ bracket expressions and ‘.’ so that 

they stop at newlines. This is the same as specifying the (?p) 
embedded option (see the re_syntax manual page). 

  
 −lineanchor Changes the behavior of ‘^’ and ‘$’ (the ‘‘anchors’’) so they match 

the beginning and end of a line respectively. This is the same as 
specifying the (?w) embedded option (see the re_syntax manual 
page). 

  
 −nocase Causes upper-case characters in string to be treated as lower case 

during the matching process. 
 
−all  causes the regular expression to be matched as many times as 

possible in the string, returning the total number of matches found. 
If this is specified with match variables, they will contain 
information for the last match only. 

−inline causes the command to return, as a list, the data that would 
otherwise be placed in match variables. When using -inline, match 
variables may not be specified. If used with -all, the list will be 
concatenated at each iteration, such that a flat list is always 
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returned. For each match iteration, the command will append the 
overall match data, plus one element for each subexpression in the 
regular expression. Examples are: 

  
         regexp -inline -- {\w(\w)} " inlined " 
                                                => {in n} 
                                                regexp -all -inline -- {\w(\w)} " inlined " 
                                                => {in n li i ne e} 
                                                  
 −start index   Specifies a character index offset into the string to start matching 

the regular expression at. When using this switch, ‘^’ will not 
match the beginning of the line, and \A will still match the start of 
the string  at index. If −indices is specified, the indices will be 
indexed starting from the absolute beginning of the input string. 
index will be constrained to the bounds of the input string. 

 
-- Marks the end of switches. The argument following this one will 

be treated as exp even if it starts with a −. 
  
 If there are more subMatchVar’s than parenthesized subexpressions within exp, or if a particular 
subexpression in exp doesn’t match the string (e.g. because it was in a portion of the expression 
that wasn’t matched), then the corresponding subMatchVar will be set to ‘‘−1 −1’’ if −indices 
has been specified or to an empty string otherwise. [Linux Manual] 
 
Some example is available in Linux manual about this case. 
 
It’s PHP Term! 
 
I think there is no need to introduce famous PHP. But for those who have not hear about it ever I 
should say that PHP is an open source language for producing dynamic web pages, similar to 
ASP. 
PHP supports three set of regular expression functions that allow you to use regular expression 
with some advantages and disadvantages. 
 
The first set start with ereg that implement POSIX ERE like traditional egrep in UNIX. 
The advantage of the ereg functions is that they are supported by all PHP versions (PHP3, 4 and 
5) an also are part of PHP codebase itself. However, many of the more modern regex features 
such as lazy quantifiers, lookaround and Unicode are not supported by the ereg functions. 
 
The second set is containing those functions prefixing mb_ which means multi byte. While ereg 
only works with 8-bytes characters mb_ functions can work with multi byte character from 
various code pages.  

If you want your regex to treat Far East characters as individual characters, you'll either need to 
use the mb_ functions, or the preg functions with the /u modifier. mb_ is available in PHP 4.2.0 
and later. It uses the same POSIX ERE flavor. 
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Finally the third set of ereg functions start with preg these functions are only available if the 
version of PHP was compiled with support for PCRE library and the other requirement is 
installing mentioned library on the web server. This set supports complete regular expression 
syntax. 
Anyway if you have no control on the server which host your PHP script I strongly recommend 
you make yourself to use only ereg functions and do not exceed your territory. 
On this article I`ve only described ereg and a little about preg and after that we will check some 
samples as done before. 

 
• PHP uses POSIX ERE as defined by POSIX 1003.2. 

 
• Installation 
To enable regexp support configure PHP --with-regex [=TYPE]. TYPE can be one of system, 
apache, PHP. The default is to use PHP. 
The Windows version of PHP has built-in support for this extension. You do not need to load 
any additional extensions in order to use these functions.  

 
• Runtime Configuration 
Congratulation! This extension has no configuration directives in php.ini. 
 
• Resource Types 
Also the extension has no resource type defined. 
 
• Predefined Constants 
regexp extension has no predefined constant too. 
 

regexp Functions 
 
Here I write some well practiced example from php.net in seven categories that each one point to 
an ereg function. Also the function full description and some notes are attached. 
 
1-ereg (PHP 4, PHP 5) 
 
Description 
int ereg ( string $pattern , string $string [, array &$regs ] ) 
Searches a string for matches to the regular expression given in pattern in a case-sensitive way.  
 
Parameters 

pattern: 
Case sensitive regular expression.  

string: 
The input string.  

regs: 
If matches are found for parenthesized substrings of pattern and the function is 
called with the third argument regs, the matches will be stored in the elements of 
the array regs .  



Regular Expressions 
 

 

$regs[1] will contain the substring which starts at the first left parenthesis; 
$regs[2] will contain the substring starting at the second, and so on. $regs[0] will 
contain a copy of the complete string matched.  
 

Return Values 
Returns the length of the matched string if a match for pattern was found in string, or FALSE if 
no matches were found or an error occurred.  
If the optional parameter regs was not passed or the length of the matched string is 0, this 
function returns 1.  
 
Example 
The following code snippet takes a date in ISO format (YYYY-MM-DD) and prints it in 
DD.MM.YYYY format:  
 
<?php 
if (ereg ("([0-9]{4})-([0-9]{1,2})-([0-9]{1,2})", $date, $regs)) { 
    echo "$regs[3].$regs[2].$regs[1]"; 
} else { 
    echo "Invalid date format: $date"; 
} 
?> 

 
Note: preg_match(), which uses a Perl-compatible regular expression syntax, is often a faster 
alternative to ereg().  
 
Note: Up to (and including) PHP 4.1.0 $regs will be filled with exactly ten elements, even 
though more or fewer than ten parenthesized substrings may actually have matched. This has no 
effect on ereg()'s ability to match more substrings. If no matches are found, $regs will not be 
altered by ereg(). 
 
2-eregi (PHP 4, PHP 5) 
 
Description 
int eregi ( string $pattern , string $string [, array &$regs ] ) 
This function is identical to ereg() except that it ignores case distinction when matching 
alphabetic characters.  
 
Parameters 

pattern: 
Case insensitive regular expression.  

string: 
The input string.  

regs: 
If matches are found for parenthesized substrings of pattern and the function is 
called with the third argument regs , the matches will be stored in the elements of 
the array regs .  
$regs[1] will contain the substring which starts at the first left parenthesis; 
$regs[2] will contain the substring starting at the second, and so on. $regs[0] will 
contain a copy of the complete string matched.  
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Return Values 
Returns the length of the matched string if a match for pattern was found in string , or FALSE if 
no matches were found or an error occurred.  
If the optional parameter regs was not passed or the length of the matched string is 0, this 
function returns 1.  
 
Example 
 
<?php 
$string = 'XYZ'; 
if (eregi('z', $string)) { 
    echo "'$string' contains a 'z' or 'Z'!"; 
} 
?> 
 
3-eregi_replace (PHP 4, PHP 5) 
 
Description 
string eregi_replace ( string $pattern , string $replacement , string $string ) 
This function is identical to ereg_replace() except that this ignores case distinction when 
matching alphabetic characters.  
 
Parameters 

pattern: 
A POSIX extended regular expression.  

replacement: 
If pattern contains parenthesized substrings, replacement may contain 
substrings of the form \\digit, which will be replaced by the text matching 
the digit'th parenthesized substring; \\0 will produce the entire contents of 
string. Up to nine substrings may be used. Parentheses may be nested, in 
which case they are counted by the opening parenthesis.  

string: 
The input string.  

 
Return Values 
The modified string is returned. If no matches are found in string, then it will be returned 
unchanged.  
 
Example 
 
<?php 
$pattern = '(>[^<]*)('. quotemeta($_GET['search']) .')'; 
$replacement = '\\1<span class="search">\\2</span>'; 
$body = eregi_replace($pattern, $replacement, $body); 
?> 

 
4-ereg_replace (PHP 4, PHP 5) 
 
Description 
string ereg_replace ( string $pattern , string $replacement , string $string ) 
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This function scans string for matches to pattern , then replaces the matched text with 
replacement .  
 
Parameters 

pattern: 
A POSIX extended regular expression.  

replacement: 
If pattern contains parenthesized substrings, replacement may contain 
substrings of the form \\digit, which will be replaced by the text matching 
the digit'th parenthesized substring; \\0 will produce the entire contents of 
string. Up to nine substrings may be used. Parentheses may be nested, in 
which case they are counted by the opening parenthesis.  

string: 
The input string.  

 
Return Values 
The modified string is returned. If no matches are found in string , then it will be returned 
unchanged.  
 
Examples 
For example, the following code snippet prints "This was a test" three times:  
 
Example #1  
 
<?php 
 
$string = "This is a test"; 
echo str_replace(" is", " was", $string); 
echo ereg_replace("( )is", "\\1was", $string); 
echo ereg_replace("(( )is)", "\\2was", $string); 
 
?>  

One thing to take note of is that if you use an integer value as the replacement parameter, you 
may not get the results you expect. This is because ereg_replace() will interpret the number as 
the ordinal value of a character, and apply that. For instance:  
 
Example #2 
 
<?php 
/* This will not work as expected. */ 
$num = 4; 
$string = "This string has four words."; 
$string = ereg_replace('four', $num, $string); 
echo $string;   /* Output: 'This string has   words.' */ 
 
/* This will work. */ 
$num = '4'; 
$string = "This string has four words."; 
$string = ereg_replace('four', $num, $string); 
echo $string;   /* Output: 'This string has 4 words.' */ 
?>  
 
Example #3 
 
<?php 
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$text = ereg_replace("[[:alpha:]]+://[^<>[:space:]]+[[:alnum:]/]","<a href=\"\\0\">\\0</a>", 
$text); 
?> 
 
Note: preg_replace(), which uses a Perl-compatible regular expression syntax, is often a faster 
alternative to ereg_replace(). 
 
5-split (PHP 4, PHP 5) 
 
Description 
array split ( string $pattern , string $string [, int $limit ] ) 
Splits a string into array by regular expression.  
 
Parameters 

pattern: 
Case sensitive regular expression.  
If you want to split on any of the characters which are considered special by 
regular expressions, you'll need to escape them first. If you think split() (or any 
other regex function, for that matter) is doing something weird, please read the 
file regex.7, included in the regex/ subdirectory of the PHP distribution. It's in 
manpage format, so you'll want to do something along the lines of man 
/usr/local/src/regex/regex.7 in order to read it.  

string: 
The input string.  

limit: 
If limit is set, the returned array will contain a maximum of limit elements with 
the last element containing the whole rest of string .  

 
Return Values 
Returns an array of strings, each of which is a substring of string formed by splitting it on 
boundaries formed by the case-sensitive regular expression pattern .  
If there are n occurrences of pattern , the returned array will contain n+1 items. For example, if 
there is no occurrence of pattern , an array with only one element will be returned. Of course, 
this is also true if string is empty. If an error occurs, split() returns FALSE.  
 
Examples 
 
Example #1 
To split off the first four fields from a line from /etc/passwd:  
 
<?php 
list($user, $pass, $uid, $gid, $extra) = split(":", $passwd_line, 5); 
?>  
 
Example #2 
To parse a date which may be delimited with slashes, dots, or hyphens:  
 
<?php 
// Delimiters may be slash, dot, or hyphen 
$date = "04/30/1973"; 
list($month, $day, $year) = split('[/.-]', $date); 
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echo "Month: $month; Day: $day; Year: $year<br />\n"; 
?>  
 
Note:preg_split(), which uses a Perl-compatible regular expression syntax, is often a faster 
alternative to split(). If you don't require the power of regular expressions, it is faster to use 
explode(), which doesn't incur the overhead of the regular expression engine.  
 
Note:For users looking for a way to emulate Perl's @chars = split('', $str) behaviour, please see 
the examples for preg_split() or str_split(). 
 
6-spliti (PHP 4 >= 4.0.1, PHP 5) 
 
Description 
array spliti ( string $pattern , string $string [, int $limit ] ) 
Splits a string into array by regular expression.  
This function is identical to split() except that this ignores case distinction when matching 
alphabetic characters.  
 
Parameters 

pattern: 
Case insensitive regular expression.  
If you want to split on any of the characters which are considered special by 
regular expressions, you'll need to escape them first. If you think spliti() (or any 
other regex function, for that matter) is doing something weird, please read the 
file regex.7, included in the regex/ subdirectory of the PHP distribution. It's in 
manpage format, so you'll want to do something along the lines of man 
/usr/local/src/regex/regex.7 in order to read it.  

string: 
The input string.  

limit: 
If limit is set, the returned array will contain a maximum of limit elements with 
the last element containing the whole rest of string .  

 
Return Values 
Returns an array of strings, each of which is a substring of string formed by splitting it on 
boundaries formed by the case insensitive regular expression pattern.  
If there are n occurrences of pattern, the returned array will contain n+ 1 item. For example, if 
there is no occurrence of pattern, an array with only one element will be returned. Of course, this 
is also true if string is empty. If an error occurs, spliti () returns FALSE.  
 
Example 
This example splits a string using 'a' as the separator:  
 
<?php 
$string = "aBBBaCCCADDDaEEEaGGGA"; 
$chunks = spliti ("a", $string, 5); 
print_r($chunks); 
?>  
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The above example will output: 
Array 
( 
  [0] => 
  [1] => BBB 
  [2] => CCC 
  [3] => DDD 
  [4] => EEEaGGGA 
) 

 
7-sql_regcase (PHP 4, PHP 5) 
 
Description 
string sql_regcase ( string $string ) 
Creates a regular expression for a case insensitive match.  
 
Parameters 

string: 
The input string.  

 
Return Values 
Returns a valid regular expression which will match string , ignoring case. This expression is 
string with each alphabetic character converted to a bracket expression; this bracket expression 
contains that character's uppercase and lowercase form. Other characters remain unchanged.  
 
Example 
 
<?php 
echo sql_regcase("Foo - bar."); 
?>  

 
The above example will output: 
[Ff][Oo][Oo] - [Bb][Aa][Rr]. 

     
This can be used to achieve case insensitive pattern matching in products which support only 
case sensitive regular expressions. 
 
As you remember I named a new function type in the second set of PHP regular expression 
functions. That’s right “preg” functions. That’s ok if I make a grater category for PHP functions 
I mean let me separate them in to two major categories, first POSIX-extended and second Perl-
Compatible Regular Expression or PCRE (this is exactly the one that I mentioned in third set of 
PHP functions). Then I can put three mentioned sets into first main category. 
The PCRE functions are more powerful than the POSIX ones and faster too, but as you`ve seen 
previously it has some disadvantages too, so I just bring some example about it in three parts: 
A) Matching Patterns B)Replacing Patterns C)Array Processing 
In fact the PCRE functions can be divided in several classes: matching, replacing, splitting and 
filtering. [webcheatsheet.com] 
 
Note: there is not any huge difference between regular expression basics in Perl-Compatible and 
POSIX and as I zoomed more on it I found fewer differences. So I prefer not to talk more about 
it. I`m ignoring the redundant basics by following example: 
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Regular Expression    Will Match 
 
foo      The string "foo" 
^foo      "foo" at the start of a string 
foo$      "foo" at the end of a string 
^foo$      "foo" when it is alone on a string 
[abc]      a, b, or c 
[a-z]      Any lowercase letter 
[^A-Z]     Any character that is not a uppercase letter 
(gif|jpg)     Matches either "gif" or "jpeg" 
[a-z]+      One or more lowercase letters 
[0-9\.\-]     Аny number, dot, or minus sign 
^[a-zA-Z0-9_]{1,}$    Any word of at least one letter, number or _ 
([wx])([yz])     wy, wz, xy, or xz 
[^A-Za-z0-9]     Any symbol (not a number or a letter) 
([A-Z]{3}|[0-9]{4})    Matches three letters or four numbers 
 
Just consider that Perl-Compatible Regular Expressions emulate the Perl syntax for patterns, 
which means that each pattern must be enclosed in a pair of delimiters. Usually, the slash (/) 
character is used. For instance, /pattern/.[webcheatsheet.com] 
 
A) Matching Patterns 
 
I use preg_match () function to perform Perl-style pattern matching with the following syntax: 
 
preg_match (pattern, subject [, matches [, flags [, offset]]]) 
 
The preg_match () function returns 1 if a match is found and 0 otherwise. 
 

• Search double L in Hello World. 
 

<?php 
if (preg_match("/ell/", "Hello World!", $matches)) { 

echo "Match was found <br />"; 
echo $matches[0]; 

} 
?> 

The letters "ll" exist in "Hello", so preg_match () returns 1 and the first element of the 
$matches variable is filled with the string that matched the pattern. 
 

• Following example check for strength of password 
 
<?php 

$password = "Fyfjk34sdfjfsjq7"; 
if (preg_match("/^.*(?=.{8,})(?=.*\d)(?=.*[a-z])(?=.*[A-Z]).*$/", $password)) { 

echo "Your passwords is strong."; 
} else { 

echo "Your password is weak."; 
} 

?> 
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Note: one of the most popular uses of regular expression is validation. 
 

• Now an Email Address validation 
 
<?php 

$email = mohammad.malekmakan@sooren.co.com; 
$regexp = "/^[^0-9][A-z0-9_]+([.][A-z0-9_]+)*[@][A-z0-9_]+([.][A-z0-9_]+)*[.][A-
z]{2,4}$/"; 
if (preg_match($regexp, $email)) { 

echo "Email address is valid."; 
} else { 

echo "Email address is <u>not</u> valid."; 
} 

?> 
 
B) Replacing Patterns 
 
In the above examples of section A, I have searched for patterns in a string, leaving the search 
string untouched. The preg_replace() function looks for substrings that match a pattern and then 
replaces them with new string. 
preg_replace() takes three basic parameters and an additional one. These parameters are, in 
order, a regular expression, the text with which to replace a found pattern, the string to modify, 
and the last optional argument which specifies how many matches will be replaced.[ 
webcheatsheet.com] 
The function syntax is bellow: 
 
preg_replace( pattern, replacement, subject [, limit ]) 
 

• Change the format of date from yyyy-mm-dd to mm/dd/yyyy 
 

<?php 
echo preg_replace("/(\d+)-(\d+)-(\d+)/", "$2/$3/$1", "2007-01-25"); 

?> 
 
C) Array Processing 
 
preg_split() function enables you to break a string apart. When it's necessary to split a string 
with a dynamic expression rather than a fixed one, this function comes to the rescue. 
 it returns an array of pieces that didn't match the specified pattern.  
 

• Using a regular expression to split the string by any number of commas or space 
characters 

 
<?php 

$keywords = preg_split("/[\s,]+/", "php, regular expressions"); 
print_r( $keywords ); 

?> 
 

If you want to return those elements of an array that match a given patter you`d better use 
preg_grep() . 
 

• Have a look at following example. It will return all names that starting with A-J letters. 
 



Regular Expressions 
 

 

<?php 
$names = array('Aigin','Jaklin','Poya','Nooshin','Babak'); 
$output = preg_grep('/^[a-m]/i', $names); 
print_r( $output ); 

?> 
 
Considering allowed limitation of a technical article I have to leave lots of amazing subjects 
about regular expression such as mysterious regular expressions in .NET, some expression 
processing editor like RegexBuddy or Kregexp Editor, some code snippets in Java, Perl and 
Apache. 
 
Finally I hope this article could make new views about Regular Expressions. 
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