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a) Write a lex program to read a text file and to 
calculate no.of characters, no.of words , no of 
newline characters, no of white spaces in the 
file                                                         
b) write a lex program to read a text file and to 
replace  the  given  word  in  small  case  letters 
with the capital letters

1
  

2
  

3

4

Aim : Assignment to understand basic syntax of LEX specifications, built-in functions and Variables

Theory:

LEX is a program generator designed for Lexical processing of character input streams. 

It  accepts  a  high-level,  problem  oriented  specification  for  character  string  matching,  and 

produces a program in a general purpose language which recognizes regular expressions. The 

regular expressions are specified by the user in the source specifications given to LEX. The 

LEX written  code recognizes  these expressions in  an input  stream and partitions  the input 

stream into  strings  matching  the  expressions.  At  the  boundaries  between  strings  program 

sections  provided  by  the  user  are  executed.  The  LEX  source  file  associates  the  regular 

expressions and the program fragments. As each expression appears in the input to the program 

written by LEX, the corresponding fragment is executed

The user supplies the additional code beyond expression matching needed to complete 

his tasks, possibly including code written by other generators. The program that recognizes the 

expressions is generated in the general purpose programming language employed for the user's 

program fragments.  Thus,  a high level  expression language is  provided to  write  the string 

expressions to be matched while the user's freedom to write actions is unimpaired. This avoids 
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forcing the user who wishes to use a string manipulation language for input analysis to write 

processing programs in the same and often inappropriate string handling language

LEX is not a complete language, but rather a generator representing a new language 

feature which can be added to different programming languages, called ``host languages.'' Just 

as general purpose languages can produce code to run on different computer hardware, LEX 

can write code in different host languages

LEX turns  the user's  expressions  and actions  (called  source)  into  the host  general-purpose 

language;  the  generated  program  is  named  yylex.  The  yylex  program  will  recognize 

expressions in a stream (called input in this memo) and perform the specified actions for each 

expression as it is detected. See Figure 1.

.

2. LEX Source.

The general format of LEX source is: 

                             {definitions}

                             %%
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                             {rules}

                             %%

                             {user subroutines}

where the definitions and the user subroutines are often omitted. The second %% is optional, 

but  the  first  is  required  to  mark  the  beginning  of  the  rules.  The absolute  minimum LEX 

program is thus (no definitions, no rules) which translates into a program which copies the 

input to the output unchanged.

3. LEX Regular Expressions. 

A regular expression specifies a set of strings to be matched. It contains text characters (which 

match the corresponding characters  in the strings being compared)  and operator characters 

(which specify repetitions,  choices,  and other features).  The letters  of the alphabet and the 

digits are always text characters.

The operator characters are 

                   " \ [ ] ^ - ? . * + | ( ) $ / { } % < >

and if they are to be used as text characters, an escape should be used. The quotation mark 

operator (") indicates that whatever is contained between a pair of quotes is to be taken as text 

characters

Character  classes.  Classes  of  characters  can  be  specified  using  the  operator  pair  [].  The 

construction [abc] matches a single character, which may be a, b, or c. Within square brackets, 

most operator meanings are ignored. Only three characters are special: these are \ - and ^. The - 

character indicates ranges. For example, 

                                 [a-z0-9<>_]

indicates the character class containing all the lower case letters, the digits, the angle brackets, 

and underline. Ranges may be given in either order. Using - between any pair of characters 

which are not both upper case letters, both lower case letters, and both digits is implementation  

dependent and will get a warning message.
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Alternation and Grouping. The operator | indicates alternation: 

                                   (ab|cd)

matches either ab or cd. Note that parentheses are used for grouping, although they are not 

necessary on the outside level; 

                                    ab|cd

4. LEX Actions. 

When an expression written as above is matched, LEX executes the corresponding action. This 

section  describes  some features  of LEX which aid in  writing actions.  Note that  there is  a 

default  action,  which consists of copying the input to the output.  This is performed on all  

strings not otherwise matched.

One  of  the  simplest  things  that  can  be  done  is  to  ignore  the  input.  Specifying  a  C  null 

statement, ; as an action causes this result. A frequent rule is 

                                 [ \t\n]   ;

which causes the three spacing characters (blank, tab, and newline) to be ignored. 

Another easy way to avoid writing actions is the action character |, which indicates that the 

action for this rule is the action for the next rule. The previous example could also have been 

written 

                                   " "

                                   "\t"

                                   "\n"

with the same result, although in different style. The quotes around \n and \t are not required. 

In more complex actions, the user will often want to know the actual text that matched some 

expression like [a-z]+. LEX leaves this text in an external character array named yytext. Thus, 

to print the name found, a rule like 

                       [a-z]+   printf("%s", yytext);
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5. Ambiguous Source Rules. 

Lex can handle  ambiguous  specifications.  When more  than  one  expression  can  match  the 

current input, Lex chooses as follows: 

1) The longest match is preferred. 

2) Among rules which matched the same number of characters, the rule given first is preferred. 

6. Built in Functions and variables :

int  yylex(void) 

Performs lexical analysis on the input; this is the primary function generated by the lex utility. 

The function shall return zero when the end of input is reached; otherwise, it shall return non-

zero values (tokens) determined by the actions that are selected. 

int  yymore(void) 

When called, indicates that when the next input string is recognized, it is to be appended to the 

current  value  of  yytext  rather  than  replacing  it;  the  value  in  yyleng  shall  be  adjusted 

accordingly. 

int  yyless(int  n) 

Retains n initial characters in yytext, NUL-terminated, and treats the remaining characters as if 

they had not been read; the value in yyleng shall be adjusted accordingly. 

int  input(void) 

Returns the next character from the input, or zero on end-of-file. It shall obtain input from the 

stream pointer yyin,  although possibly via an intermediate  buffer. Thus, once scanning has 

begun,  the  effect  of  altering  the  value  of  yyin  is  undefined.  The  character  read  shall  be 

removed from the input stream of the scanner without any processing by the scanner. 

int  unput(int  c) 

Returns the character 'c' to the input; yytext and yyleng are undefined until the next expression 

is matched. The result of using unput() for more characters than have been input is unspecified. 

The following functions shall appear only in the lex library accessible through the -l l operand; 

they can therefore be redefined by a conforming application:

int  yywrap(void) 
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Called by yylex() at end-of-file; the default yywrap() shall always return 1. If the application 

requires yylex() to continue processing with another source of input, then the application can 

include a function yywrap(), which associates another file with the external variable FILE * 

yyin and shall return a value of zero. 

int  main(int  argc, char *argv[]) 

Calls  yylex()  to  perform lexical  analysis,  then  exits.  The user  code  can  contain  main()  to 

perform application-specific operations, calling yylex() as applicable. 

yyin  and yyout  :  These are    FILE* s  to  the  input  and output  file  respectively.  Both  are  

accessible and can be assigned to a value other than stdin and stdout.

yytext  :      Array of or pointer to  char where lex places the current token’s lexeme.

The string is automatically null-terminated. It can be modified but not lengthened.

yyleng    : Integer that holds strlen(yytext)

yylineno Integer that keeps count of lines read. It is maintained automatically by yylex() 

for each \n encountered.

7. Example of a lex program

*** Definition section ***/

%{
/* C code to be copied verbatim */
#include <stdio.h>
%}

/* This tells flex to read only one input file */
%option noyywrap

%%
    /*** Rules section ***/

    /* [0-9]+ matches a string of one or more digits */
[0-9]+  {
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            /* yytext is a string containing the matched text. */
            printf("Saw an integer: %s\n", yytext);
        }

.       {   /* Ignore all other characters. */   }

%%
/*** C Code section ***/

int main(void)
{
    /* Call the lexer, then quit. */
    yylex();
    return 0;
}

8. Usage. 

There are two steps in compiling a LEX source program. First, the LEX source must be turned 

into a generated program in the host general purpose language. Then this program must be 

compiled and loaded, usually with a library of LEX subroutines. The generated program is on a 

file named lex.yy.c. The I/O library is defined in terms of the C standard library

Command:

$ lex  a.l

$ gcc lex.yy.c  –o op.out –ll

$ ./ op.out 
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