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Some Sets
Co = {a,ba,ab},
Cy = {a,bb,aab,bab},
Cy = {aa,bb,aba,baa},
Cs = {aaa,aba,bab, bbb},

Cy = {a,ab,bb}
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Code — Definition

Definition:

A bijective function ¢ : A — (' is called a coding of the set A by the
non-empty language C over the alphabet X, if the homomorphic extension
of ¢ to A* is an injective function from A* into X*.

A non-empty language C (over X) is called a code, if C' is the range of
some coding.
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Code — Characterisation

Theorem: A non-empty language C' is a code if and only if, for any
Liis Tigy -y Tiyy Liys Tigs o -+, Tj, € C, m>1,m > 1,

the equality z;, %, ... x4, = Tj,%4, ... 25, Implies z;, = x;,.

Theorem: A language C'is a code if and only if, for any
Liqgs Ligs s Lips Ljiy Loy ey Lj € C, n > 1,m > 1,

the equality z;,z;, ... x5, = Tj,Tj, ... x5, implies

n

n=m and z; =z, forl <t <n.
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Strong Code

Definition: A code C' is called a strong code,

if forany x;, € C'and z;, € C, k> 1, and any n > 1 such that
Xi, Tiy - .. T4, IS A prefix of xj,x;,...x;, or

X Lj, ... Tj, 15 a prefix of z;, xi, ... x;,,

the equality x;; = z;, holds.

Remark: A code C' is a strong code if and only if,

forany x;, € C and z;, € C, k> 1, and any n > 1 such that
Ti Tiy - - - T4, 1S A prefix of x;,x;,...x;, or

T Lj, ... Tj, 1S a prefix of z; i, ... x;,,

the equalities x;, = x;, hold for k > 1.
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Special Codes

Definition:
A non-empty language C' is called a prefix code, if no word of C' is a prefix
of another different word of C'.

Definition: Let n > 1 be a natural number. A subset C' of X" is called a
block code of length n over X.

Theorem:
For any code C and any natural number k& > 1, C¥ is a code, too.
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Decoding

Definition: A Mealy automaton is a 6-tuple A = (X,Y, Z, f, g, 29) where
— X, Y, Z are alphabets (finite non-empty sets)

—f:ZxX —>Zandg: Z x X — Y™ are functions, and

— %o Is an element of Z.

f and g are extended to Z x X* by
[ (z,A) = z, g (z,A) = A,
f*(z,wa) = f(f*(z,w),a), g*(z,wa)=g*(z,w)g(f*(z,w),a)

forwve X*, ae X

Theorem:

There is an algorithm which, for any strong coding ¢ : A — C C X and
any word x € X, computes in linear time ¢~ !(x) or detects in linear time
that ¢~ (z) is not defined.
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