L2.3 Simplification of CFG (Removal of NULL Productions)



Simplification of Context Free Grammar
Removal of Null Productions

In a CFG, a Non-Terminal Symbol A’ is a nullable variable if there is a production A-¢€
or there is a derivation that starts at 'A' and leads to¥z. (Like A—................. —€)
Procedure for Removal:

Step 1: To remove A—¢€, look for all productions whose right side contains A

Step2: Replace each occurences of 'A’ in each of these productions with €
Step 3: Add the resultant productions to the Grammar
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S AR
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Procedure for Removal:

Step 1: To remove A—¢€, look for all productions whose right side contains A

Step2: Replace each occurences of A’ in each of these productions with €
Step 3: Add the resultant productiods to the Grammar
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Asc b >¢
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D) fo dwwnoke A €
S AbAC
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V1o dnake A €

S ABAC

5> ABC | BAc| Be

!
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Step2: Replace each occurences of ‘A’ in each of these productions with
Step 3: Add the resultant productions to the Grammar
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A-sc b >¢

/

VMo dwwnake A€
S ABAC
5S> ABC [ BAC| Be
A= ap
A a

TN pmdudma'. \
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Step2: Replace each occurences of 'A’ in each of these productions with €
Step 3: Add the resultant productions to the Grammar

Example: Remove Null Productions from the following Grammar
S—-ABAC, A-aAle, B-bB|e, C-c

A->c b >¢

/

D fo ke A€

> ABAC
5S> AbC DAl Be

A= Qp
A= a

Nuo pyo duduon S > P\E’:Ac\ ABC| BAC | be
A
#



S—-ABAC, A-aAle, B-bB|e, C-c

Asc b >e¢

j /
D To dwwnake A€

S AbBAC
5S> ABC DA Be
A> ap
A= a

N produdion: 5> AbAC| Abc| BAC| be

A>cah)law , B> bble C->c¢

/



S—-ABAC, A-aAle, B-bB|e, C-c

Ase¢ B>e

— .ff

Dfo damake A €
S AbAC
5—>AE:c](bp,C\ B
A=> ap
A-7 a
N produdion: 9> AbAC| Ac| BAC| be
A>cah)low , B> bble C->c¢

/

) To umunate Pp—aeh



S—-ABAC, A-aAle, B-bB|e, C-c

Ase¢ B>e

Dfo damake A €
S AbAC
Sﬁﬁﬁc]rbﬁck B
A=> ap
A= a
Now prodidion s 9> AbAC| AE;L\ BAc | b
A>cah)la , B> bble C>c¢

/

HTo dmunate B > €
S AAC|



S—-ABAC, A-aAle, B-bB|e, C-c

hze , Boe

Do tmmake A€
S AbAC
5—>Prfb(.’(bﬁck B
A=> ap
A-7 a
N produdion: 9> AbAC| Ac| BAC| be
A>ah)la |, 'Ea—;bblble (>c¢

/

HTo dmunate B > €
S - AA(,IA.«;\



S—-ABAC, A-aAle, B-bB|e, C-c

Ase B>e¢

VMo dummake A€
S= AbAC
5—>Pribc](bp,c\ B
A> ap
A-7 a
N produdion: 5> AbAC| Ac| BAC| be
A>ah)la , B> bble (>c¢

/

DT dumwnate B > €
S - AALIAC\C "



D To dwwnadke A€

S AbAC
5 > P:Fb(_](bp,q B
A= ap
A= a
Now produdon: 5> AbAC| ABc| BAc| b

/

A>akla , Bsbble , (¢



—F 1V N

5+A%CI®P\C\{5¢
A= ap
A-7 a
Nuo pyo ducon 5> AbAC| ABC| BAc| b
A>ahkla , B> bble L>c¢

/

DT dumwnate B> €

S AAC|Ac|c b b

)
N pso duduwon . o> ﬂﬁﬁC‘H%ClEﬁc\EJC\ﬁﬁC]PYC‘C'
A—> af|a
® > bbb

"



—F 1V N

5+A%CI®P\C\{5¢
A= ap
A-7 a
Nuw pyo duduon ° 5> AbAC| ABc| Bac| b
A>ahkla , B> bble L>c¢

/

DT dumwnate B > €

S MC|Ac|c b> b

/
New pro duduon = 5> ABAC|ABC|BAc|BC) Anc) AcC|c
A—> adb|a

> bbb

iy 2.



Questions?: ??
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