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Abstract. In this paper we introduced Smarandache-2-algelstmicture of Boolean-
near-ring namely Smarandache-Boolean-near-ringn@arandache-2-algebraic structure
on a set N means a weak algebraic structyren®N such that there exists a proper subset
M of N, which is embedded with a stronger algebsdifacture A, stronger algebraic
structure means satisfying more axioms, by propdrset one understands a subset
different from the empty set, form the unit elemiéminy, from the whole set. We define
Smarandache-Boolean-near-ring and obtain some afdgbrithms through Boolean-ring
with left-ideals, direct summand, Boolekalgebra, Brouwerian algebra, Compatibility,
maximal set and Polynomial Identities.
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1. Introduction

In order that New notions are introduced in algetordetter study the congruence in
number theory by Smarandache [4]. By <proper dttbska set A we consider a set P
included in A, and different from A, different forthe empty set, and from the unit
element in A — if any they rank the algebraic snees using an order relationship:They
say that the algebraic structures$S if: both are defined on the same set; alla®vs
are also Slaws; all axioms of an;3aw are accomplished by the correspondindp®;

S; law accomplish strictly more axioms thatl®ws, or $ has more laws than.S

For example: Semi group <<Monoid<< group << ringfigld, or Semi group<<
commutative semi group, ring<< unitary , ring etdhey define a General special
structure to be a structure SM on a set A, diffeferm a structure SN, such that a
proper subset of A is an structure, where SM<< 8N <

2. Preliminaries
Definition 2.1. A left near-ring A is a system with two binary oatons, addition and
multiplication, such that

0] the elements of A form a group (A,+) under addition
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(i) the elements of A form a multiplicative semi-group,
(i) X(y + z) = xy + xz, forall x,y,ZA

In particular, if A contains a multiplicative semiioup S whose elements generate

(A,+) and satisfy

(iv) (x+y)s = xs + ys, for all x¥A and $IS, then we say that A is a
distributively generated near-ring.

Definition 2.2. A near-ring (B,+,.) is Boolean-Near-Ring if theneists a Boolean-ring
(A,+,A,1) with identity such that is defined in terms of #\ and 1, and for any BB,
b.b=b.

Definition 2.3. A near-ring (B,+,.) is said to be idempotent #f=xx, for all x O B. If
(B,+,.) is an idempotent ring, then for all a,1tB, a+ta=0 and ab=ba

Definition 2.4. A Boolean-near-ring (B,+,.) is said to be SmarahdaBoolean-near-
ring whose proper subset A is a Boolean-ring witbpect to same induced operation of
B.

Definition 2.5. (Alternative definition for S-Boolean-near-ringd) there exists a non-
empty set A which is a Boolean-ring such that ftesset B of A is a Boolean-near-ring
with respect to the same induced operation, théndalled Smarandache-Boolean-near-
ring. It can also written as S-Boolean-near-ring.

3. Algorithms

Left — Ideal: Clay and Lawver [2] have introduced the left-ideaf (B,+,.) in P(X) are
the subgroups of the groups (P(x), +), where(x) B{b OB /bAXx=Db}=B,isa
maximal sub-z-ring. It also contained in an idelakt A =lp, Nowto construct a set B as
follows.

B contains a unique minimal idegkcbntained in all other non — zero ideals. Accagdin
to Pilz [4, Theorem (1.60 (d))], B is Boolean-neag. Now by definition, B is a
Smarandache -Boolean-near-ring.

Algorithm 3.1.
Step 1: Consider a Boolean-ring A
Step 2: Let A 5, be an ideal
Step 3: Letl, i=0,1,2,3,...... be supersets ¢f |
Step 4: Let B J |,
Step 5: Choose the sets |j frofis bubject to a,b andld B such that
(a+b).c+a.c+b.c=xcUljand x[IB we have P(xﬂ I
Step 6: Verify thaf) |j = 1, #{0}
Step 7: If step (6) is true, then we write B iSrmarandache-boolean-near-ring.

Direct Summand
Clay and Lawver [2] has introduced the conceptifct summand. Let A be an ideal of
B, then A is a direct summand if and only if A =R(xNow to construct a set B as
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follows. B contains a unique minimal direct sunmehd, contained in all other non —
zero direct summands. According to Pilz [4, Theord.60 (d))], B is Boolean-neatr-
ring. Now by definition, B is a Smarandache-bonleaar-ring.

Algorithm 3.2.
Step 1: Consider a Boolean-ring A
Step 2: Let A =N, be a direct summand.
Step3: LetMi=0,1,2,3,...... be supersets of M
Step 4: Let B4JM;
Step 5: Choose the sets Mj from’svbubject to for all X1 B such that
is a direct summand we haveg#P(x) and B=P(X)
+P(x'), where P(x) and P{xare idealsof B and XX B.
Step 6: Verify thaf ) Mj = M, # {0}
Step 7: If step (6) is true, then we write B iSrmarandache-boolean-near-ring.
Booleani-Algebra

Rao has introduced the notions of Boolkalgebraand lattice ordered groups. In [8]
he proved A is a Boolean-ring if and only if A isB@oleanlalgebra such that xa
implies x[) (a-x) = 0. He has established that the class ofé&mi-algebra is a subclass
of DRI semigroups also. Let A&l Now to construct a set B as follows.

B contains a unique minimal Boole&maigebraj contained in all other non — zero
Booleant-algebras. According to G. Pilz [ 4, Theorem (1(6))], B is Boolean-near-

ring. Now by definition, B is a Smarandache-booleaar-ring.

Algorithm 3.3.

Step 1. Consider a Boolean-ring A

Step 2: Let A 5J, be a Boolean-l-algebra

Step 3: Letil,i=0,1,2,3,...... be supersets of |

Step 4: Let B 3],

Step 5: Choose the sets |j frgmdubject to for all;j, i1l such that ji <ij,
implies iy N (i - i) =0

Step 6: Verify thdf) Ij = 1o {0}

Step 7. If step (6) is true, then wate B is a Smarandache-boolean-near-ring.
Brouwerian Algebra

Rao has established that the class of Broawealgebras. Brouwerian algebras
being a subclass of Boolean-l-algebras. If (Bis-a Boolean-ring then (B; -) is a
Boolean-l-algebra if and only if B is a Brouwerisunch that that xa then a= %J(a-
X).

Let A be a Boolean —ring. Let A =M Now to construct a set B as follows.
B contains a unique minimal Brouwerian algebra ammd in all other non — zero
Brouwerian algebras.
According to Pilz [4, Theorem (1.60 (d))], B is Bean-near-ring. Now by definition, B
is a Smarandache-boolean-near-ring.
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Algorithm 3.4.
Step 1: Consider a Boolean-ring A

Step 2: LetA=N

Step 3: LetMi=0,1,2,3,...... be the supersets of M

Step 4: Let B 4JM;

Step 5: Choose the sets Mj fromsvsubject to for all x and @ B such that x
<a then a= xJ (a-x).

Step 6: Verify thaf Mj = M, # {0}
Step 7: If step (6) is true, then we write B iSrmarandache-boolean-near-ring.

Compatibility: A subset A of Boolean-near-ring B is said to bmpatibility a~ b if ab’
=&b. Let A=h. Now to construct a set B as follows. B corganunique minimal
compatibilityl, contained in all other non — zero compatibilitieAccording to Pilz [4,
Theorem (1.60 (d))], B is Boolean-near-ring. Nowdefinition, B is a Smarandache-

boolean-near-ring.

Algorithm 3.5.
Step 1. Consider a Boolean-ring A

Step 2: Let A =, be a compatibility

Step 3: Leti, i=0,1,2,3,...... be the supersets of |

Step 4: Let B J 1,

Step 5:Choose the sets |j frofls subject to for all a, bl A such that
al? = &b O]

Step 6: Verify thaf) lj = 1, #{0}

Step 7: If step (6) is true, then we write BiiSmarandache-boolean
near-ring.

Maximal Set: Let B be a Boolean-near-ring and let A = (....., acb...... ) be a set of
pairwise compatible elements of an associate ring.& A be maximal in the sense that
each element of A is compatible with every otheamadnt of A and no other such
elements may be found in R. Then A is called makicoapatible set or a maximal set.
Let A =l,. Now to construct a set B as follows. B contansnique minimal maximal
seth contained in all other non — zero maximal sets.oiding to Pilz [4, Theorem (1.60
(d))], B is Boolean-near-ring. Now by definitioB,is a Smarandache-boolean-near-ring.

Algorithm 3.6.
Step 1: Consider a Boolean-ring A

Step 2. Let A 3l be a maximal set
Step 3: Let}i=0,1,2,3,...... be the supersets of IStep 4 :

LetB= U]

Step 5: Choose the sets |j froiis Isubject to for all a, llj
suchthat @ab=a+b—-2%=(dJb)—(a b) and
aCb=2&b=alf=aNb0Olj, forall a,bOlj

Step 6 : Verify thaf ) lj = 1o {0}
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Step 7: If step (6) is true, then we write BRiSmarandache-boolean-
near-ring.

Polynomial Identity: Given two numbers m > h 1, a ring B is said to be (m,n) —
Booleanif X=X, forallxinB. LetA =}. Now to construct a set B as follows.

B contains a unique minimal Polynoimal identigycbntained in all other non — zero
Polynoimal identities. According to G. Pilz [Bheorem (1.60 (d))], B is Boolean-near-
ring. Now by definition, B is a Smarandache-booleaar-ring.

Algorithm 3.7.
Step 1 : Consider a Boolean-ring A

Step2:LetAd
Step 3:Let;,i=0,1,2,3,...... be the supersets of |
Step4:LetB= W,
Step 5 : Choose the sets |j frofs bubject to for all m, il B and for all
x O B such that %= xX"0JJj
Step 6 : Verify thaf lj = 1, #{0}
Step 7: If step (6) is true, then we writessBa Smarandache-boolean-
near-ring.
Polynomial Identity: Let m and n be two positive integers such tkat 2 = X, for all
xin B. Let A=M, Now to construct a set B as follows. B containm@mue minimal
Polynomial identity Mcontained in all other non — zero Polynomial idéesi According
to Pilz [ 4, Theorem (1.60 (d))], B is Boolean-neag. Now by definition, B is a
Smarandache-boolean-near-ring.

Algorithm 3.8.
Step 1 : Consider a Boolean-ring A

Step2:Let A =N

Step3:LetMi=0,123,...... be the supersets gfM

Step 4 : Let B=UM;

Step 5: Choose the sets Mj fromidMsubject to for all two positive
integers m and Al B and for all XxJM; suchthat %

=x"and x*" % =x,0OM,

Step 6 : Verify thaf ) Mj = Mo #{0}

Step 7: If step (6) is true, then we writesBaiSmarandache-boolean-
near-ring.

q(m+1)+2m

Polynomial Identity: Let m and qbe two fixed positive integerd ax? =X,
for all x in B. Then B is known as a Smarandacbeksan-near-ring.
Let A =R.
Now to construct a set B as follows. B containmaue minimal Polynomial
identity R contained in all other non — zero Polynoimal idegegi According to Pilz [4,
Theorem (1.60 (d))], B is Boolean-near-ring. Nbwdefinition, B is a Smarandache-
boolean-near-ring.
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Algorithm 3.9.
Step 1: Consider a Boolean-ring A

Step 2: Let A =p

Step3:LetRi=0,123,...... be the supersets gf P

Step4: LetB=UP,

Step 5: Choose the sets Pj frofs Bubject to for all two

positive integers m and q such thet 2" =x, [J
P, and for all xJP,
Step 6 : Verify thaf) Pj = R #{0}
Step 7: If step (6) is true, then we writesBaiSmarandache-boolean-
near-ring.
Polynomial Identity: Let m and n be two positive integers such thiat 2 = X, for all

x in B. Let A =M,.

Now to construct a set B as follows. B containgngue minimal Polynomial
identity My contained in all other non — zero Polynomial idiéedi According to Pilz [4,
Theorem (1.60 (d))], B is Boolean-near-ring. Nbwdefinition, B is a Smarandache-

boolean-near-ring.

Algorithm 3.10.
Step 1 : Consider a Boolean-ring A

Step2:LetA =M

Step3:LetMi=0,123,...... be the supersets of M

Step 4 : Let B =UM;

Step 5: Choose the sets Mj fromidMsubject to for all two positive
integers m and Al B and for all XxJM; suchthat %

=x"and x*" % =x,0OM,

Step 6 : Verify thaf) Mj = M, #{0}

Step 7: If step (6) is true, then we writesBaiSmarandache-boolean-
near-ring.

Polynomial Identity: Let m and n be two positive integers such that 2 = X, for all
xin B. Let A =M,. Now to construct a set B as follows. B containsm@ue minimal
Polynomial identity Mcontained in all other non — zero Polynomial idéesi According
to G. Pilz [ 4, Theorem (1.60 (d))], B is Booleagar-ring. Now by definition, B is a
Smarandache-boolean-near-ring.

Algorithm 3.11.
Step 1 : Consider a Boolean-ring A

Step2:Let A =M
Step3:LetMi=0,123,...... be the supersets of M
Step 4 : Let B=UM;
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Step 5: Choose the sets Mj fromidMsubject to for all two positive
integers m and ol B and for all XxJM; suchthat %

=x" and x* ¥ =x M

Step 6 : Verify thaf) Mj = M #{0}

Step 7: If step (6) is true, then we writesBaiSmarandache-boolean-
near-ring.

Polynomial Identity : Let m and n be two positive integers such at 2 = X, for all
xin B. Let A =M, Now to construct a set B as follows. B contansnique minimal
Polynomial identity Mcontained in all other non — zero Polynomial idéesi According
to Pilz [4, Theorem (1.60 (d))], B is Boolean-neag. Now by definition, B is a
Smarandache-boolean-near-ring.

Algorithm 3.12.
Step 1: Consider a Boolean-ring A

Step2:LetA=NM

Step3:LetMi=0,1,23,...... be the supersets of M

Step 4 : Let B = U M;

Step 5: Choose the sets Mj fromisMsubject to for all two positive
integers m and fl B and for all XxJM; suchthat %

=x" and x* ¥ =x LM,

Step 6 : Verify thaf) Mj = M #{0}

Step 7: If step (6) is true, then we writesBaiSmarandache-boolean-
near-ring.

Polynomial Identity: Let B be a Boolean-near-ring and let m, g and fixasd positive

integers  with r < m+1 such tha?' 2" =x, for all x in B andx? =X, then B is
Smarandache-Boolean-near-rimgt A = My. Now to construct a set B as follows. B
contains a unigue minimal Polynomial identity, bbntained in all other non — zero
Polynomial identities. According to Pilz [4, Theor€1.60 (d))], B is Boolean-near-ring.
Now by definition, B is a Smarandache-boolean-miway-

Algorithm 3.13.
Step 1 : Consider a Boolean-ring A

Step2:LetA =N

Step3:LetMi=0,123,...... be the supersets of M

Step 4 : Let B = U M;

Step 5: Choose the sets Mj fromidMsubject to for all two positive
integers m, g and r be three fixed positive integeth r
<m+1 and for all  kIM; such that

2 =y, and X2 =x,OM,
Step 6 : Verify thaf) Mj = Mo #{0}
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Step 7: If step (6) is true, then we writesBaiSmarandache-Boolean-
near-ring.
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