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INTEGRAL DOMAIN

Oy - Define an integral domain with examples,
Definition A commutative ring with unity havin

ments is called an integral domain if there are no
the ring.

Thus an integral domain D is a ring under two binary
compasitions, addition and multi plication if the followin ghold: °
(i) Dis a commutative ring

(ii) D has unity (i.e. the identi
(iii) D has no divisors of zero

More explicitly, a set D (with at least two elem
integral domain under th
multiplication () if the foll

For addition (+)

g at least ty, ele.
divisors of Zeto in

ty element of multiplica tion)

ents) is called ap
e binary operations, addition (+) and
owing postulates hold:

1. Closure Law: a, be D = a+beD.

2 Co:mnntaﬁwlmm-n-b-b+afnralla,be D.

a+x=0),
The additive Wﬁﬂﬂﬂfﬂh"ﬂiﬂﬂﬂﬂ! -a.
For multiplication (-)
6. Closure Law:a,be D = 4. pep.
7. Associative Law:a - (b-c)=(a - b)- ¢ foralla, b, cc p
8. Commutatﬁwlm:a-b-b-uforaﬂz,ben,

9. Existence Law of ldentity: There exists an elemen 1€ D (called
unity) such that

a-l=aforallaeD.













)
Ex  The set of numbers of the form a + b~/2
Jield under addition and multiplication.

Soln. Let the set be denoted by §.
We will first of all show that the set S is an Abelian group w.rt. a
Letx=a, + b, V2, y =a, + bzﬁand Z=a, + by+/2. Then
() x+y =(a; +a,)+(b + bz)ﬁ es
(1) x+y =(a; +a,)+(b + bz)ﬁ
and  y +x=(a, +a,)+(b, + b, )}V2

=(a, + a,)+ (b, + bz)ﬁ, for rational numbers are comm
X+y=y+uzx

(i) x+(y+2)={a, +(a, +ag)}+ (b +(b, + by) ]2
=(a, +a, +a;) +(b; +b, +b,)V2.
Similarly,(x+y)+z=(a, +a, +a3)+(b] + b, +b3)\5
3 Y+(Y+2)=(x+y)+z |
(iv) The zero of Sis 0+ 0.+4/2 =,

(V) The inverse of g + b+/2 is —a-b2es.

where a and b qr, ationg) Py,
e

ddition,












