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ABSTRACT. An anticommutative semiring is completely characterized

by the types of multiplications that are permitted. It is shown

that a semiring is anticommutative if and only if it is a product

of two semirings R and R2 such that R is left multiplicative and

R
2

is right multiplicative.
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A semiring is a non-empty set R equipped with two binary

operations, called addition + and multiplication (denoted by

juxtaposition), such that R is multiplicatively a semigroup.

additively a commutative semigroup and multiplication is

distributive across the addition both from the left and the right.

A semiring R is called anti-commutative if and only if for

arbitrary x, y e R the relation x y always implies xy yx.

Let R and R
2

be semirings, then RlXR2 is the semiring with

the following operations:

(Xl’ x2) + (YI’ Y2 (Xl + YI’ x2 + Y2 )

(Xl’ x2) (Yl’ Y2 (XlYl’ x2Y2)"
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Suppose R is a commutative semigroup under +, and if we

define multiplication in R of type

(T1) xy x for all x,y E R

or

(T2) xy y for all x,y E R,

then it is easily seen that R is an anti-commutative semiring.

A natural question that arises is the following: Suppose R

is an anti-commutative semiring. Does the multiplication in R

have to be of type (T1) or (T2)? to answer this question, we

prove the following:

THEOREM 1. A semiring R is anti-commutative if and only if R

is isomorphic to R x R
2.

where R is a semirlng with

multiplication of type (T1) and R
2

is a seniring with

multiplication of type (T2).
We shall need the following lemma, whose proof is contained

in [1,p.75]. to prove Theorem 1.

LEMMA. Let R be an anti-commutative semiring, then for arbitrary

x, y, z, R we have
2(i)

(ii} xyz xz

PROOF OF THEOREM 1. Since R is non empty, let aER. Set R Ra

and R
2

aR. By using the lemma, it is obvious that Ra and aR are

semirings and multiplication in Ra is of type (T1) and

multiplication in aR is of type (T2).
Let f" R Ra x aR, such that for each xER.

f(x) (xa,ax}.
then for yR, f(y) (ya,ay).

f(x+y) (x+y)a, a(x+y) (xa + ya, ax + ay)

(xa,ax) + {ya,ay)

f(x) + f(y).

f(xy) (xya. axy)

(xaya, axay) [By part (ii) of the Lemma]
f(x)f(y).

Thus, f is a homomorphism.
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To show f is an isomorphism, let us define g" Ra x aR R.

such that g(xa.ay) xy.

Then

and

2 2
(gof}(x} g(f(x)) g(xa,ax) xa x x x,

(fog)(xa,ay} f[g(xa,ay}] f(xy} (xya,axy} {xa,ay).

This shows that f" is an isomorphism.

The proof for the converse is left to the reader.

THEOREM 2. Let R be an anti-commutative semiring. Then for an

arbitrary xER. x + x x.

PROOF" As in the proof of Theorem 1, we have

x g(xa,ax).

Thus,

x + x g(xa + xa. ax + ax)
g(x2a + x2a, ax

2 + ax2)
(x(x + x)a. a(x + x)x)

(xa. ax)
X.

REFERENCES

1. LJAPIN, E.S. SemiKroups, American Ma.th Society Translation
Providence, Rhode Island (1963}



Mathematical Problems in Engineering

Special Issue on

Modeling Experimental Nonlinear Dynamics and
Chaotic Scenarios

Call for Papers

Thinking about nonlinearity in engineering areas, up to the
70s, was focused on intentionally built nonlinear parts in
order to improve the operational characteristics of a device
or system. Keying, saturation, hysteretic phenomena, and
dead zones were added to existing devices increasing their
behavior diversity and precision. In this context, an intrinsic
nonlinearity was treated just as a linear approximation,
around equilibrium points.

Inspired on the rediscovering of the richness of nonlinear
and chaotic phenomena, engineers started using analytical
tools from “Qualitative Theory of Differential Equations,”
allowing more precise analysis and synthesis, in order to
produce new vital products and services. Bifurcation theory,
dynamical systems and chaos started to be part of the
mandatory set of tools for design engineers.

This proposed special edition of the Mathematical Prob-
lems in Engineering aims to provide a picture of the impor-
tance of the bifurcation theory, relating it with nonlinear
and chaotic dynamics for natural and engineered systems.
Ideas of how this dynamics can be captured through precisely
tailored real and numerical experiments and understanding
by the combination of specific tools that associate dynamical
system theory and geometric tools in a very clever, sophis-
ticated, and at the same time simple and unique analytical
environment are the subject of this issue, allowing new
methods to design high-precision devices and equipment.

Authors should follow the Mathematical Problems in
Engineering manuscript format described at http://www
.hindawi.com/journals/mpe/. Prospective authors should
submit an electronic copy of their complete manuscript
through the journal Manuscript Tracking System at http://
mts.hindawi.com/ according to the following timetable:

Manuscript Due December 1, 2008

First Round of Reviews March 1, 2009

Publication Date June 1, 2009

Guest Editors

José Roberto Castilho Piqueira, Telecommunication and
Control Engineering Department, Polytechnic School, The
University of São Paulo, 05508-970 São Paulo, Brazil;
piqueira@lac.usp.br

Elbert E. Neher Macau, Laboratório Associado de
Matemática Aplicada e Computação (LAC), Instituto
Nacional de Pesquisas Espaciais (INPE), São Josè dos
Campos, 12227-010 São Paulo, Brazil ; elbert@lac.inpe.br

Celso Grebogi, Center for Applied Dynamics Research,
King’s College, University of Aberdeen, Aberdeen AB24
3UE, UK; grebogi@abdn.ac.uk

Hindawi Publishing Corporation
http://www.hindawi.com

http://www.hindawi.com/journals/mpe/
http://www.hindawi.com/journals/mpe/
http://mts.hindawi.com/
http://mts.hindawi.com/

	1Call for Papers4pt
	Guest Editors

