Alphabets, Strings, and Languages
Key Concepts

Definition 1. An alphabet is a finite non-empty set. The elements of an alphabet are often
called symbols.

Definition 2. A string, over an alphabet X, is a finite sequence of elements of X..

Definition 3. The length of a string w, over an alphabet %, is the same as its length when it is
considered as a sequence. The length of a string w is often written as |w|.

» The empty string (that is, the string with length zero) will be denoted by .
Definition 4. For any alphabet X, 3X* is the set of all strings over X.
Definition 5. Suppose that
Wb=aiaz...a, and v=n"bby...bp

are strings over an alphabet X (that is, suppose that i, v € ¥*) with lengths n and m, respec-
tively, so that

a17a27"' 7an7517/827"'75m E Z'
Then the concatenation of ;. and v, denoted by 1 - v, is the string
a1 . ..anBif. .. Bm
over X, with length n + m, obtained by listing the symbols in v after the symbols in .

Definition 6. If u,w € X*, for an alphabet 3, then p is a substring of w if there exist strings
v,p € X*suchthatw =v - pu- .

Definition 7. Once again, suppose that u,w € >*, for an alphabet Y. Then p is a prefix of w
if there exists a string v € ¥* such that

w=pu-v,
and p is a suffix of w if there exists a string v € ¥* such that
w=v-u.

Definition 8. A language over an alphabet X is a subset of X*.



