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6.4. GREIBACH NORMAL FORM

G:g For every context free language L without €, there EXISt g ram
Definition which cvery production 1s ol the form A — aV, where 4> I variagm
efin : - . aad 177 16 ¢ fre1 4 d
‘" is exactly one terminal and “V” s the string of none of More Variab]]e‘
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“In other words if every production of the context free grammgr i
of the form A — aV/a, then it is in Greibach Normal Form J

Greibach normal form will be used to construct a push down atuomata th;
recognize the language generated by a context free grammar.

To convert a grammar to GNF we start with a production in which the left sic

has a higher numbered variable than first variable in the right side and mal:
replacements in right side.

6.4.1. Left Recursion and its Removal

A CFG containing rules of the form

A — Ao/B

- - hg { J‘l
1s called left recursive in A. The language geneated by such rules is of the
AL B

o, If we replace the rules A — Ao/B by

A — BA/B

A" — oA’/ o
| ¢
J Tis arj ‘hile 10
v\here‘A 15 d new varijable, thep language generated by A is the same W hile
recursive A-rules are yged j

n the derivation,
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Example 6.18. Convert the grammar.

into GNF.

S = ABIiBC

A — aBlbA la
B — bBIcCld
C > ¢

MRMARANS AR R MARS REMRANA WARRARRRARE WA, RE VSR RN R W M M W WA R

: . ' . . . . ino the
Solution. Here the production S — AB | BC is not in GNF. On applyng ™
substitution rule we immediately get equivalent grammar.

which is in GNFE.

S— aBB | bAB | aB | bBC | ¢cCC | bC
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Example 6.19. Convert the grammar.
S — abaSal aba

into GNF.
golution. If we introduce new variables A
B — b and substitute into given grammar as
S — aBASA | aBA

A — a,B—Db

and B and produclions as A — a,

which is in GNF.
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gxample 6.22. Convert the following grammar
S — abSblaa
i 10 GNE.

golution. Here we can use a method similar to the one introduced in the
: _ e o ) construc-
ionof Chomsky 1ot mal form. We introduce new variables A and B that are essentiall
< AN -1 a \ V{1 1 By . . €

wnonyms tor d and b, respectively, substituting for the terminals with their associatez
cariables leads 10 the equivalent grammar.

S — aBSB/aA

A >a

B —b
which is in GNE.

Example 6.23. Convert the following grammar into GNF

S
S

A
A

Solution. Let us introduced new non-terminals as

A

A
A
A
A
B
B
B
B

— aAS
—a

— SbhA
— SS
— ba.

B, Cand D, then GNF will be

— aBC
— aBS

’_—aaC

— as
— bD
— aBCS
— aBSS$
— aCS$
— aSS



