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Abstract

RING, commutative ring, almost a ring, semiring, zero ring,
zero property, zero divisors, domain, integral domain, and
their underlying definitions are presented in this white paper
(knowledge base) .
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Definitions

1. RING
(Ra +, )

a) (R,+):= commutative group

(
(b) (R,-) := monoid

(¢) Multiplication is distributive over addition in R
R :=
+, .= bmary operations on R (addition and multiplication)
1,2]

2. Commutative Ring := multiplication is commutative in R

[1,2]

3. Almost a Ring (rng)

(Ra +, )
(R, +) := commutative group
(R,-) := semigroup
[1,2]
4. Semiring (rig)
(Sv +, )
(S, +) := commutative monoid
(.S,-) :== monoid
1,2]



. Zero Ring
({0}, +,7)
1,2]

. Zero property
VreR:0-x=2-0=0

R := set
-:= binary operation on R

[1,2]

. Zero divisors := nonzero elements whose product is zero

[1,2]

. Domain := a ring that does NOT contain any zero divisors

1,2]

. Integral domain := commutative domain

[1,2]



Prerequisites

10. Ordered pair

11.

12.

13.

(a,0) = {{a},{a,b}}

a := first coordinate
b := second coordinate

1,3]

Cartesian product
AxB={(a,b)|acA, be B}

A, B := sets
A x B := Cartesian product
(a,b) := ordered pair

3]

Binary operation

*x:9xS5-= 8
S = set
S x S := Cartesian product
[1]
Group
(G, *)

(a) Associativity: Va,y,z€ G, (xxy)*z=x* (y * 2)
(b) Identity: dee G:Vx e G, exx=x*e=x
(c) Inverse: Ve e G IyeG: x~y=y*x=¢



14.

15.

16.

17.

G = set
* := binary operation

1]

Commutative group (Abelian)
Gy
Va1,92 € Gy, 9192 = Gagn

Gy == group

2]

Associative binary operation
Vr,y,z€ S:xo(yoz)=(roy)oz

o := binary operation

[4]

Semigroup
S=(95,0)
S = non-empty set

o := associative binary operation

[4]

Monoid := a semigroup § = (5,0) that contains an identity e € S
such that
VreS:eox=xoe=x

[4]



18. Distributive
Ve,y,ze R:x-(y+z)=x-y+x-2 left distributive

Ve,y,ze R: (y+z2)-x=y-x+z2-x right distributive
1,2]
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