1. Lexical Analyzer in C:
Lexeme : It is a sequence of characters in the source code that are matched by given predefined language rules for every lexeme to be specified as a valid token.
[bookmark: _GoBack]#include<stdio.h>
int isKeyword(char *str)
{
    char k[32][10]={"auto","break","case","char","const","continue","default","do",
    "double","else","enum","extern","float","for","goto","if","int","long","register",
    "return","short","signed","sizeof","static","struct","switch","typedef","union",
    "unsigned","void","volatile","while"};
    int i;
    for(i=0;i<32;i++)
    if(strcmp(k[i],str)==0)
    return 1;
return 0;
}
int isFunction(char *str)
{
    if(strcmp(str,"main")==0||strcmp(str,"printf")==0)
    return 1;
return 0;
}
main()
{
int kc,lno=1,sno=0;
char fn[20],c,buf[30];
FILE *fp;
printf("\nEnter the file name:");
scanf("%s",fn);
printf("\n\nS.No         Token             Lexeme                  Line No");
fp=fopen(fn,"r");
while((c=fgetc(fp))!=EOF)
{
	if(isalpha(c))
	{
		buf[kc=0]=c;
		while(isalnum(c=fgetc(fp)))
		{
			buf[++kc]=c;
		}
		buf[++kc]='\0';
		if(isKeyword(buf))
			printf("\n%4d        keyword          %20s      %7d",++sno,buf,lno);
		else if(isFunction(buf))
			printf("\n%4d        function         %20s      %7d",++sno,buf,lno);
		else
			printf("\n%4d       identifier        %20s      %7d",++sno,buf,lno);
     }
     else if(isdigit(c))
     {
        buf[kc=0]=c;
        while(isdigit(c=fgetc(fp)))
        buf[++kc]=c;
        buf[++kc]='\0';
        printf("\n%4d         number          %20s      %7d",++sno,buf,lno);
     }
if(c=='('||c==')')
    printf("\n%4d       parenthesis         %6c                  %7d",++sno,c,lno);
else if(c=='{'||c=='}')
    printf("\n%4d         brace             %6c                  %7d",++sno,c,lno);
else if(c=='['||c==']')
    printf("\n%4d       array index         %6c                  %7d",++sno,c,lno);
else if(c==','||c==';')
    printf("\n%4d       punctuation         %6c                  %7d",++sno,c,lno);
else if(c=='"')
{
	kc=-1;
	while((c=fgetc(fp))!='"')
	buf[++kc]=c;
	buf[++kc]='\0';
	printf("\n%4d         string           %20s      %7d",++sno,buf,lno);
}
else if(c==' ')
    c=fgetc(fp);
else if(c=='\n')
    ++lno;
else
    printf("\n%4d         operator          %6c                  %7d",++sno,c,lno);
}
fclose(fp);
}


2. LEX program to implement RE:  a(a+b)*
Description:-The given Language which accepts the String which contains the alphabets a , b and the String should start with a.
Alphabet = { a , b } Language = { a, aa,aaa,ab,abb,abbb ,………..}

%{
#include<stdio.h>
int result = 0;
%}
pattern a[a|b]*[\n]
%%
{pattern} {printf("String is valid \n "); }
. { printf("String is not valid \n"); }
%%
main()
{ 
printf("Enter the String to Automata: ");
yylex();
}

(b)Write LEX program to implement RE’s: (a+b)*a   
(c) Write LEX program to implement RE’s:  a(a+b)*b

Write LEX program to implement RE’s: (a+b)*abb(a+b)*

Aim :To write a LEX program to implement regular expression (a+b)*abb(a+b)* 
Description :The given Language which accepts the String which contains the alphabets a,b and starts with a and ends with b, for the given Regular Expression (a+b)*abb(a+b)*.
Alphabet = { a , b }
Language = { abb,abba,aabb,aabb,abbabb,abbb,………..}
Source Code :

%{
#include<stdio.h>
int result = 0;
%}
pattern [a|b]*abb[a|b]*[\n]
%%
{pattern} { result=1;return; }
. { result=0;return; }
%%
main()
{ 
printf("Enter the String to Automata: ");
yylex();
result==1?printf("String is valid \n "):
printf("String is not valid \n");
}

Output:
[image: P4(output)]

LEX
· Lex is a program that generates lexical analyzer. It is used with YACC parser generator.
· The lexical analyzer is a program that transforms an input stream into a sequence of tokens.
· It reads the input stream and produces the source code as output through implementing the lexical analyzer in the C program.
The function of Lex is as follows:
· Firstly lexical analyzer creates a program lex.1 in the Lex language. Then Lex compiler runs the lex.1 program and produces a C program lex.yy.c.
· Finally C compiler runs the lex.yy.c program and produces an object program a.out.
· a.out is lexical analyzer that transforms an input stream into a sequence of tokens.
[image: ]
Lex file format
A Lex program is separated into three sections by %% delimiters. The formal of Lex source is as follows:

%{ 
Definitions
% }   

%%  
 { rules }   
%%   
{ user subroutines }  
· Definitions include declarations of constant, variable and regular definitions.
· Rules define the statement of form p1 {action1} p2 {action2}....pn {action}.
Where pi describes the regular expression and action1 describes the actions what action the lexical analyzer should take when pattern pi matches a lexeme.
· User subroutines are auxiliary procedures needed by the actions. The subroutine can be loaded with the lexical analyzer and compiled separately.

For Ubuntu 
sudo apt -get update
sudo apt -get install flex
sudo apt -get install byacc
sudo apt -get install bison
sudo apt -get install bison++
sudo apt -get install byacc-j

LEX:
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YACC
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Flex is a newer and faster version of Lex. Jlex is a Java version of Lex. It generates a scanner coded in Java, though its regular expression definitions are very close to those used by Lex and Flex. Lex, Flex and JLex are largely non- procedural.

In Windows

[image: ]

[image: ]
Hello.l ------- flex--------lex.yy.c
Hello.y ------ bison------y.tab.c
Lex.yy.c y.tab.c -----gcc-----a.exe
Input-----a.exe-----Output

Lex Program to recognize Keywords, Numbers and Words in a given string
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YACC
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Compiling and Running YACC Programs:

+ flex hello.l
 bison -dy hello.y
« geelex.yy.cy.tab.c

* aexe
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#include<stdio.h>
%}

%%

if |

else |

printf {printf("%s is a keyword", yytext);}
[6-9]+ {printf("%s is a number", yytext);}

[a-zA-Z]+ {printf("%s is a word", yytext);}
.|\n {ECHO;}

%%

int main()

1

printf("\n Enter the string: ");
yylex();
}

int yywrap()

{
}

return 1;
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2. Lex Regular Expressions

« The declarative language Lex has been widely used for creating many useful lexical analysis tools including lexers.
« The following symbols in Lex regular expressions have special meanings:
\TLASL1Te2 {1 ()
To turn off their special meaning, precede the symbol by \; .g.,
= \+matches +
= \\matches \
« Examples of Lex regular expressions and the strings they match.
1. a\+b matches the string a+b.
2. . matches any character except a newline.

~ matches the empty string at the beginning of a line.
s matches the empty string at the end of a line.
[2bc] matches an a, orab, orac.
[2-2] matches any lowercase lefter between  and =
[A-z2-20-2] matches any alphanumeric character.
[*abc] matches any character exceptan s, ora b, orac.
[*6-5] matches any nonnumeric character.

10. a* matches a string of zero or more a's.

11. a+ matches a string of one or more a's

12. a2 maches a string of zero or one a's

13. a{2,5 matches any siring consisting of fwo to five a's

14. (2) matches an a

15. a/b matches an a when followed by ab

16. \n matches a newline.

17. \t maches a tab.
« Lex chooses the longest match if there is more than one match. E.g., 2b* matches the prefix abb in abbe.

B
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© YACC stands for Yet Another Compiler Compiler.
© YACC provides a tool to produce a parser for a given grammar.
© YACCis a program designed to compile a LALR (1) grammar.

o Itis used to produce the source code of the syntactic analyzer of the language produced by LALR
(1) grammar.

o The input of YACC is the rule or grammar and the output is a C program.
These are some points about YACC:
nput: A CFG- filey
Output: A parser y.tab.c (yace)

o The output file *file.output” contains the parsing tables.
o The file “filetab.h” contains declarations.
o The parser called the yyparse (.

o Parser expects to use a function called yylex () to get tokens.
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pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents/My CD$ lex P4.lex
pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents /My CD$ gcc lex.yy.c -1fl
pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents/My CDS ./a.out
Enter the String to Automata: ababbaababbaa

string is valid
pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents/My CDS ./a.out
Enter the String to Automata: bbababa

string is not valid
pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents/My CDS ./a.out
Enter the String to Automata: lkd

string is not valid
pllab53@pllab53-HP-ProDesk-400-G2-MT:~/Documents/My cp$ I
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$ lex Demol.l
$ gec lex.yy.c
$ ./a.out
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$ lex Demo2.1

$ yacc -d Demo2.y

$ gec lex.yy.c y.tab.c
$ ./a.0ut
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Compiling and Running LEX Programs:

+ flex hello.l
* geelex.yy.c

¢ a.exe




