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#

If G{V.T,P.S) Is a CFG, the language of G, denoled by L(G), is the sel of
lerminal strings that have derivations from the slart symbol.
LG)={winT|S = w)

Sentential Forms

Derivations from the slart symbol! produce slrings thal have a special role called
“sentential forms®, That is if G = (V, T, P, S) Is a CFG, then any string In (V T)*
such that S = is a sentential form, I § <& | then Is & lell - sentential form, and if
S 9 , then is a right - sententlal form. Note thal the language L(G) Is those
sentential forms that are in T*; that Is they consist solely of terminals.

For example, E * (I + E) Is a senlential form, since there Is a

derivaion E» E*E=E'(E)2 E*'(E+E)2 E"* (| +E)
However this derivation is nelther leftmost nor rightmost, since al the last
step, the middle E is replaced.
As an example of a lefl - sentential form, consider a * E, with the lefimost
derivation.E2» E*E=2|'E>a"E
Additionally, the derivation

E2E*‘E2E*(E)2E"(E+
E) Shows that

E * (E + E) is a right - sentential form.

: Applicati f Context — Free Grammar

» Parsers
The YACC Parser Generator
+ Markup Languages
« XML and Document typr definitions

The YACC Parser Generator

E-> E+E | E'E |

(E)lid %{ #include

<stdio.h> %}

%token |D id

%65

Exp:id {$$ =91 ; printf ("resultis %d\n", $1).}
| Exp ,+"Exp {56 =%1+8%3)
|Exp," Exp {$5=81"83}
| Exp,)'  {38=82;}
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%%

int main (void) {
return yyparse ( );

void yyerror (char *s) {

fprintf (stderr, "%s\n", s);

)

0’5[

#include "y.tab.h"

%)

%%

[0-9]+ {yylval.ID = atoi(yytext); return id }

[ \t\n] :

+ 0 {return yytext[0];}

oo {ECHO; yyerror ("unexpected character");}
% %

Example 2:

%

#include <stdio,.h>

%}

%start line

%loken <a_number> number

%lype <a_number> exp term factor
%%

line : exp ' {printf ("result is %d\n", $1):)

exp : term {$5 = §1;}
| exp "+ term {$$ = $1 + $3;}
| exp ' term {$$ = $1 - $3;)
term : factor {$$ = $1;)
| term ™ factor {$$ = $1 * $3;}
| term /' factor {$% = $1/ $3:)

factor : number {$$ = $1;}
.p ("exp ') (5% = $2)

%%
int main (void) {
return yyparse ( );

void yyerror (char *s) {
forintf (stderr, "%s\n", s);

}

%

#include "y.tab.h"
%}

%%

63
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[0-9]+ {yylval.a_number = atoifyytext); return number;)
[Wn];

[=+*/();] {return yytext[0];}

{ECHO; yyerror ("unexpected character"):)
%%

arku
Functions

*Creating links between documents
*Describing the format of the document

Example

The Things | hate
1. Moldy bread
2.People who drive too
slow In the fast lane

HTML Source

<P> The things |
<EM=>hate</EM>: <OL>
<LI> Moldy bread
<LI>People who drive too
slow In the fast lane

</OL>
HTML Grammar
*Char alAl..
“Text e | Char Text
*Doc e | Element Doc
Element Text |
<EM> Doc </EM>|

<p> Doc |

<0OL> List </OL>] ...
8. List-Item <LI> Doc
6. List e | List-tem List  Start symbol
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B T

1. ADE1E2,
ABC
BE1
CE2
2. AE1|E2.
ADET
A>E2
3. AS(E1)’
A->BA
A &
BE1
4. AD(ET)*
A>BA
A>B
BE1
5. A>(E1)?
A> C
ASE1

4.4:Ambiquity
A context - free grammar G is said t
has at least two distinct derivation trees. Alternatively, ambig

existence of two or more left most or rightmost derivations.

o be ambiguous If there exists some W L(G) which
uity implies the

Ex:-
Consider the grammar G=(V,T,E,P) with V={E 1}, T={a,b,c,+* ()}, and

productions. E=,

E>E+E,
E=2>E‘E,
E->(E),
| >alblc
Consider two derivation treesfora + b * c.
PE N ath™¢
[ E |
Treel {/ ' j.:\

Let 25, b=5, c=7
‘I;ulle:ﬁl.'aiu fnr [Tre:l' G YU F Yy UE )
weill bee 47 Mg S SR
N L .,
(1Y (2)(+) (&)
‘J: i ~ £ =3
ORI
-
OO
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F 8l - -
Tree 11
k E
Lera=3, b=b, ¢=7 / EL
The value for Tree 0 f‘E"““\ e l::" Ty

will le 77 / E: )
~ \_ I
O® &

€ (T‘“
. :_“.E,\ 4
a M

Now unambiguous grammar for the above
Example:
E=>T, T2F, F2|, EE+T, T2T'F,
F->(E), I=>albjc

N

eren iqui

A CFL L is said to be inherently ambiguous If all its grammars are
amhiguous Example:
Condider the Grammar for string

aabbccdd S2>AB | C
A—> aAb | ab

B->cBd | cd
C— aCd|abd
D-=bDe | be

Parse tree for string aabbccdd

Parse tree for string agbbcedd

3 y
“~_‘ il o d
iz L / \
A B

AT Fat a d

, | # | 2 // Z \
a 4 b E bf | "

I ; \\ / \\ D ¢
B b C d / \\
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2)

3)

he following grammar generates \he language of RE

0*1(0+1)"

s - A|B

A= 0A|

g - 08|1B|

Give leftmost and rightmost derivations
a) 00101 b 1001 ¢ 00011
Consider the grammar

g - aS|asbs|
Show that deviation for the string 2ab

of the following strings

is ambiguous

The following grammar generates the language of RE

0*1(0+1)"

S AB

A OA|

B - 0B[1B|

Give leftmost and rightmost derivations of the following strings

a) 00101 b) 1001 ¢) 00011

4) ~onsider the grammar

5 - aS[aShsIS

Show that deviation for the string aab is ambiguous

10CS56
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