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Learning Objectives

By the end of this lesson, you will be able to:

• Correctly interpret the definition of a context-free grammar:
variables, rules, start symbols, terminal symbols.
• Correctly interpret a grammar rule, e.g., what does ε or a

vertical bar mean on the right hand side of a rule.
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Motivation, i.e., why you should care

• Applications to natural language processing (NLP), a field with
lots of recent applications of deep learning (Link to article)
• Context-free grammars will be covered in more depth in CS 374
• Good practice for inductive proofs on trees
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Formal Definition

Definition
A context-free grammar G = (Σ, Γ,R,S) is a structure defined by:

• A finite set Σ of symbols, or terminals
• A finite set Γ of non-terminals (disjoint from Σ)
• A finite set R of production rules
• A finite set S of start symbols (often just one)
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More Examples

Example 1: Binary Strings
Start symbol is S , terminals are 0, 1, and ε, rules are:

S → 0S

S → 1S

S → ε

Example 2: Simple Arithmetic Expressions
Start symbols are E and V (also non-terminals),
terminals are x , y , +, and ×, rules are:

E → E + V | E × V | V + V | V × V

V → x | y
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Recap: Learning Objectives

By the end of this lesson, you will be able to:
• Correctly interpret the definition of a context-free grammar:

variables, rules, start symbols, terminal symbols.
• Correctly interpret a grammar rule, e.g., what does ε or a

vertical bar mean on the right hand side of a rule.
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