CS 39

Theory of Computation

Languages

* What is a “language”?

 For our purposes, a language is a set of strings.

Simple computers

» The basic question: What is a computer?
« We’ll start by looking at very simple computers.

» Each such computer recognizes a language.

Precise definitions

A language is a set of strings.
A string is a sequence of characters/symbols.

* “abc” instead of (a,b,c).
A character/symbol is an element of an alphabet.
An alphabet is any nonempty finite set.




Terminology

» We speak of a string or language over a certain
alphabet.

Operations on strings

Let w, x be strings over alphabet Z.

lw| = length of w = number of chars in w.

WX =W o X = concatenation: w followed by x.
w®= reverse of w.

Special: € = empty string

Operations on strings

Let w, x be strings over alphabet Z.

lw| = length of w = number of chars in w.

WX =W o X = concatenation: w followed by x.
w®= reverse of w.

Special: € = empty string

Prefixes and suffixes

Any “initial segment” of a string w 1s called a
prefix of w.

Let us make this precise and mathematical:
“Initial segment” is imprecise, though intuitive.
Definition: The string x 1s a prefix of the string w
iff w = xy for some string y.

Even more precisely: ... iff 3y (w = xyp).
How do you think we should define suffixes?




Practice

Is ¢ a prefix of caccba?
Is caccba a prefix of caccba?

Is € a prefix of caccba?

Is € a prefix of €?

More practice

 If x is a prefix of w, is x% a prefix of w%?

» Can you express (xy)% in terms of x®and y%?

o If x is a string what do x?, x°, etc. denote?



