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1. A binary operation, referred to as addition, is defined for every two
elements of F and satisfies the following:
(@ a+ £ =L+a (commutativity of addition).
(b) a+(L+y)=(a+ p)+y (associativity of addition).
(c) There exists an element in F called additive identity (also called

zero) and denoted by 6 suchthat o +6=a.
(d) For each a O F thereisan element—a OF suchthat a +(—a) =6

(—a iscalled the additive inverse of a ).

2. A binary operation, referred to as the product, is defined for every
two elements of F and satisfies the following:

(@) apf = Pa (commutativity of multiplication ).

(b) a(By) =(apf)y (associativity of multiplication).

(c) There exists an element called the multiplicative identity and
denoted by e such that ae=a, e# 6 (if we deal with real or
complex numbers, we shall denoteeby 1).

(d) For each element a #8 in F there is an element a™ ( cal the

multiplicative inverse of a) such that aa™*=e (division is
possible).

3. The binary operation, referred to as the product is distributive with
respect to the addition operation: a(B+y)=af +ay.
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Thus, a collection of objects forms a field when the concepts of
addition, multiplication, identity, and inverse e ements are defined subject
to the above axioms. It can be shown that F contains a unique zero
element and a unique identity element.
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