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Overview

The build-up of Lecture 2 runs in one direction:
symbol — alphabet — string — language — grammar

Everything before grammar is build-up; grammar is the point of the lecture.



Review: Alphabet and String

Definition
An alphabet is a finite, non-empty set of symbols, denoted 3.

Any symbols will do — finitely many, at least one. E.g. {0, 1}, {a,..., z}, ASCII.
Definition

A string is a finite sequence of symbols chosen from an alphabet.

Notation you must read without a gloss:
® ¢: the empty string
® wv: concatenation / wR:reverse / |w|: length

® w = vu: visa prefix, u a suffix of w



Review: Powers of an Alphabet

e 5k the set of strings over ¥ of length kK — always finite, e.g. |{0, 1, 2}3| = 27.

e All strings, and all non-empty strings:

=Yk =t=Y=k
k>0 k>1

® Since Y0 = {e}: =31t U/{e}.



Review: Language and Its Operations

Definition

A language L is a set of strings: L C ¥* (equivalently, L € 2%).

Because a language is a set, all set operations carry over:
e ULy, Linly,, Li—-1L,

reverse: LR = {wR |w ¢ L}

e complement: L =¥* — L (the universe is ¥*)

® concatenation: LiL, ={xy |x€ L1 Ay € Ly}



Review: Grammar

A grammar is a quadruple G = (V, T, S, P):

® V: a finite set of variables (non-terminals)

® T: a finite set of terminal symbols

® S c V: the start variable

P: a finite set of productions x — y with x € (VUT)T, y e (VUT)*



Example: Defining Korean (3H2)

A grammar for a single §t= syllable: G = (V, T, S, P) with

vV ={SAB,C}, T={2,m,...,8, F,H,...,2} ...

and productions P:

S-ABC (tuple: 29, 4,
A1 | n| L || 3 (H2tg 238
Bt | H k] ]| (S22
Coel|l 1| n|w|- |35 (e=42e8)

Example derivation: S =* 7 | 1.



