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Chomsky Normal Form
= Grammar rules allowed

A —-BC where BCeV B,C#£S
A — a where acX.

S —>¢



Step 1

= Add new start Sp— S
symbol S, and rule S — ASA | aB
Sp—S A —-B]|S

B —>ble



Step 2

= Foreacha X Sp— S

replace each a that S — ASA | aB
appearsonthe RHS Ao B s
of a rule of size # 1 B ble
with new variable U,
and add rule U,—a




Step 2

= Foreacha X

replace each a that
appears on the RHS
of a rule of size # -
with new variable U,
and add rule U,—a

Sg— O

S - ASA | UB
A —-B|S

B —>b|e

U —>a



Step 3

= For each rule of size
>2 of the form
A—B,B....B, add
new variables
T,,...,T s and rules
A—B,T,
T,—B,T;

Ty o—By o Ty
Ty.1—By.1Bx

Sg— O

S — ASA |UB
A —-B|S

B —>b|e

U —a



Step 3

= For each rule of size
>2 of the form
A—B,B....B, add
new variables
T,,...,T s and rules
A—B,T,
T,—B,T;

Ty o—By o Ty
Ty.1—By.1Bx

Sg— O

S - AT | UB
A —-B|S
B —>b|e

U —>a

T —> SA



Step 4

= Define set € by

= For each rule of the
form A— €add A to

€

= Repeat until done:
It A->BC or A—B

where B,C € € then
add Ato €



Step 4

Foreach B € €

For each rule A—BC
add the rule A—C
ForeachC c €

For each rule A—BC
add the rule A—B

Remove all A— ¢
rules

If S, € € then add
Sy — €

Sg— O

S - AT |UB
A —-B|S
B —>ble

U —>a

T — SA

€={B,A}



Step 4

For each B € € For
each rule A—BC
add the rule A—C
ForeachC c €

For each rule A—BC
add the rule A—B

Remove all A— ¢
rules

If S, € € then add
Sy — €

Sg— O

S -AT|UB|T|U
A —-B|S

B —>Db

U —a
T —-SA|S

€={B,A}
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Step 5

Call rules of form A—B
unit rules

Call all other rules
interesting ones

For each A compute the
set D(A) of all other
variables reachable
from A via unit rules

Remove all unit rules
and add all interesting
rules on the RHS of
vars in D(A) to the RHS
for A

T
SO“S&

Aﬂ—->|3 ’
Sg— O
S -AT|UB|T|U
A —-B|S
B —-b
U —a
T -SA|S
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Step 5

Call rules of form A—B
unit rules

Call all other rules
interesting ones

For each A compute the
set D(A) of all other
variables reachable
from A via unit rules

Remove all unit rules
and add all interesting
rules on the RHS of
vars in D(A) to the RHS
for A

T
SO“S& 3 U
;1

A——p

Sg— O

S -AT|UB|T|U
A —-B|S

B —-b

U —a

T -SA|S

1B} D(U)={U}
(S)={S,T,U}

={S,,S,T,U}

{A,B,S,T,U}

)
)

N

D(B
D(T
D(S,
D(A)
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Step 5

Call rules of form A—B
unit rules

Call all other rules
interesting ones

For each A compute the
set D(A) of all other
variables reachable
from A via unit rules

Remove all unit rules
and add all interesting
rules on the RHS of
vars in D(A) to the RHS
for A

SO“S&
;1

A——p

Sy —

S - AT | UB
A —

B —>b

U —a

T — SA

D(B)=1B} D(U)=(U}
D(T)=D(S)=(S, T,U}
(So)=1Sy,S,T,U}
(A)={A,B,S,T,U}

UU

—> U
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Step 5

Call rules of form A—B
unit rules

Call all other rules
Interesting ones

For each A compute the
set D(A) of all other
variables reachable
from A via unit rules

Remove all unit rules
and add all interesting
rules on the RHS of
vars in D(A) to the RHS
for A

SO“S&
;1

A——p

So— AT |UB |a | SA
S - AT |UB|a|SA
A —-AT|UB|a|SA|Db
B —>b

U —a

T - AT |UB|a| SA

—> U

1B} D(U)={U}
(S)=(S,T,U}

{ O=S!T!U}
{A,B,S,T,U}

D(B)
D(T)
D(S
D(A

II v

0
)
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