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EXAMPLE of CFG



⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $
(a+a)xa Stack: ⟨EXPR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $
(a+a)xa Stack: ⟨EXPR⟩$
(a+a)xa Stack: ⟨TERM⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $
(a+a)xa Stack: ⟨EXPR⟩$
(a+a)xa Stack: ⟨TERM⟩$
(a+a)xa Stack: ⟨TERM⟩x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $
(a+a)xa Stack: ⟨EXPR⟩$
(a+a)xa Stack: ⟨TERM⟩$
(a+a)xa Stack: ⟨TERM⟩x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack:
(a+a)xa Stack: $
(a+a)xa Stack: ⟨EXPR⟩$
(a+a)xa Stack: ⟨TERM⟩$
(a+a)xa Stack: ⟨TERM⟩x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩x⟨FACTOR⟩$
(a+a)xa Stack: (⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa     Stack:
(a+a)xa     Stack: $
(a+a)xa     Stack: ⟨EXPR⟩$
(a+a)xa     Stack: ⟨TERM⟩$
(a+a)xa     Stack: ⟨TERM⟩x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨FACTOR⟩x⟨FACTOR⟩$
(a+a)xa     Stack: (⟨EXPR⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩+⟨TERM⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: a+⟨TERM⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: a+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: +⟨TERM⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: a+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: +⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa Stack: ⟨TERM⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa     Stack: ⟨EXPR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨TERM⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨FACTOR⟩+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: a+⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: +⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨TERM⟩)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨EXPR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: a)x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: a)x⟨FACTOR⟩$
(a+a)xa Stack: )x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: a)x⟨FACTOR⟩$
(a+a)xa Stack: )x⟨FACTOR⟩$
(a+a)xa Stack: x⟨FACTOR⟩$

(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: a)x⟨FACTOR⟩$
(a+a)xa Stack: )x⟨FACTOR⟩$
(a+a)xa Stack: x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩$

(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa Stack: a)x⟨FACTOR⟩$
(a+a)xa Stack: )x⟨FACTOR⟩$
(a+a)xa Stack: x⟨FACTOR⟩$
(a+a)xa Stack: ⟨FACTOR⟩$
(a+a)xa Stack: a$

(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



(a+a)xa     Stack: a)x⟨FACTOR⟩$
(a+a)xa     Stack: )x⟨FACTOR⟩$
(a+a)xa     Stack: x⟨FACTOR⟩$
(a+a)xa     Stack: ⟨FACTOR⟩$
(a+a)xa     Stack: a$
(a+a)xa     Stack: $

(a+a)xa     Stack: ⟨FACTOR⟩)x⟨FACTOR⟩$

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a

⟨EXPR⟩ → ⟨EXPR⟩+⟨TERM⟩ | ⟨TERM⟩ 
⟨TERM⟩ → ⟨TERM⟩x⟨FACTOR⟩ | ⟨FACTOR⟩ 
⟨FACTOR⟩ → (⟨EXPR⟩) | a



Proof: Given a CFG G=(V,∑,R,S), we now 
construct a PDA P=(Q,∑,𝜞,δ,q0,F) for it.


We define a special notation to write an 
entire string on the stack in one step.


We can simulate this action by adding extra 
states to write the string one symbol at a 
time.

CFG to PDA



Let q and r be states of the PDA and let 
a∈∑𝞮 s∈ 𝜞𝞮.


Starting in state q, say we want to read a 
from the input and pop s from the stack. 
Moreover we want to push string u=u1...uℓ 
back onto the stack at the same time and 
end in state r.

CFG to PDA



We implement this action (a,s→u1…uℓ) by 
introducing new states q1,...,qℓ-1 and setting 
the transition function as follows: 
δ(q,a,s) ∋ (q1,uℓ), 
δ(q1,𝞮,𝞮) = {(q2,uℓ-1)}, 
δ(q2,𝞮,𝞮) = {(q3,uℓ-2)}, 
… 
δ(qℓ-1,𝞮,𝞮) = {(r,u1)}.
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PDA to CFG



Giving P features 1 and 2 is easy. 

To give it feature 3, we replace 
each transition that simultaneously pops and pushes with a two-transition 
sequence that goes through a new state, 
each transition that neither pops nor pushes with a two-transition sequence that 
pushes then pops an arbitrary stack symbol.
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⟻ pushing t poping t ⟼



PDA to CFG

If Apq generates x, then x can bring P from a state p (with an empty stack) to a 
state q (with an empty stack).
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If Apq generates x, then x can bring P from a state p (with an empty stack) to a 
state q (with an empty stack).



PDA to CFG

If x can bring P from a state p (with an empty stack) to a state q (with an empty 
stack), then Apq generates x.
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If x can bring P from a state p (with an empty stack) to a state q (with an 
empty stack), then Apq generates x.
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If x can bring P from a state p (with an empty stack) to a state q (with an 
empty stack), then Apq generates x.
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