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Example.

< > → < > | < >

< > → ε
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Example.

{w ∈ { , }∗ | w wR}

< > → < > | | | < > | < >

< > → ε

problem:

< > → | < > | < >

{w wR | w ∈ { , }∗}
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director sets

G V, , P, S V

P S ∈ V

• α ∈ V ∪ ∗

α ⊆ ∪ {ε}

b α α

ε α

• N ∈ V

N ⊆ ∪ { }

N

∈ N N

Example. V {S,A} {a, b, c}

S → aAa | bAa | ε

A → Ac | cA | bA | ε
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• S . . .

• A . . .

• Aa . . .

• S . . .

• A . . .

N → w | w | . . . | wn

N director set N → wi

≤ i ≤ n

• wi

• wi

N

N → α | β
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b ∈ w α w

β

α β ε

β ⇒∗ ε α ∩ N ∅

α β α

β N

A → αβ | αβ

α ̸ ε αβ αβ

A → αβ A → αβ

A → αβ | αβ | . . . | αβm | γ | . . . | γn

α ̸ ε γ γn β βm

A → αA′ | γ | . . . | γn
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A′ → β | . . . | βm

A′

Example.

S → iEtS | iEtSeS | a

E → b

S

E i t

e

Note:

does

not

Left-recursive productions

A → Aα

<expr> → <term> | <expr> + <term>

<term> → <factor> | <term> × <factor>

<factor> → (<expr>) | a
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<expr> → <term> <expTail>

<expTail> → + <term> <expTail> | ε

<expTail>

<term>

A → Aα | . . . | Aαm | β | . . . | βn

βi A αj ̸ ε j , . . . , m

A → β A′ | . . . | βnA
′

A′ → α A′ | . . . | αmA
′ | ε

A ⇒ Bβ ⇒ . . . ⇒ Aα, B ̸ A.


