L-5 CFG to GNF Conversion (Removal of Left
Recursion)-1



Greibach Normal Form
(Conversion of CFG to GNF - Removal of Left Recursion)

Ay~ b | A A, > Ay~ bIbAJA, | AJALA, v
A, — b T |
Ay —a Left Recursion

Step 5: Remove Left Recursion
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Step 5: Remove Left Recursion
Introduce a New Variable to remove the Left Recursion
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Greibach Normal Form
(Conversion of CFG to GNF - Removal of Left Recursion)

Aj— A A | A A,

A3~ a Left Recursion

Step 5: Remove Left Recursion
Introduce a New Variable to remove the Left Recursion

Z> AAuZ | A Ay
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.



Step 5: Remove Left Recursion
Introduce a New Variable to remove the Left Recursion

A~ b|bAJA, | A AA,
- AHAL:Z ‘ Ay A\.,

Now the grammar is:
AL — A Az | AgAy
As—b | bAsA | bZ | bA3A,Z
L — A4A4 | A4A4Z
Aa—ra *
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YISO MYy \bZ l bﬂthz
Now the grammar is:

AI*A2A3|A4A4

As—b | bAsA | bZ | bA3A,Z

Z - AA | AAZ

Al > bAa\



SlTe R\l | bAzAyZ
Now the grammar is:
Al = Ay Ay | AgAy
A4—'b|bA3A4|bZ|bA3A4Z
Z - AA | AL AL

A= bAa\bAq\bﬂbhuRq\ bl Au| bAy Auz Ay
.



-1 uT\bﬂH\bZl bﬂjhhz

Now the grammar is:
Al = Ay Ay | AgAy
Aj—=b|bA3A;|BZ | bA3A,Z
Z-AA | ALAZ
Az—'b
As— a
AI —> bAa\bﬂq\bﬂbﬁu Rq\ blﬂq\bﬂj HHZ ﬁq
hu> blbAsh| bz {ba,ayz

A bhql bhy Ry Rulblt\q\bﬁaﬁH'lﬁH\

b Az bAsAGZ | bZAWZ | LAy AL7 Mz
A, = b

"



-1 uT\bﬂH\bZl bﬂthz

Now the grammar is:
A= Ay A3 | AgAy
As—b|bAsA | bZ | bA3A,Z
Z-AA | ALALZ
A;— a
AI —> bAa\bﬂq\bﬂbhu F\q\ blﬂq\bp\_} HHZ f-\q
N> blbAsh| bZ |bA,Ayz

Z = lohu| bhyhy Rulblt\q\bhahulhq\

oA\ bAs AL | 6ZAWZ | bisAuZ Az
ﬂz—‘r«' b 4

Ay = G



Questions?/??
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