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Abstract: In this paper, we indicate the study of soft near-rings by using the
definition of the soft sets. The notions of soft near-rings, soft subnear-rings, soft
(left, right) ideals, (left, right) idealistic soft near-rings, soft homomorphisms and
soft near-ring homomorphisms are introduced. Also we investigate the soft ho-
momorphism and soft near-ring homomorphism with respect to the homomorphic
image and we show that some structures of soft near-rings are preserved under soft
near-ring isomorphism.
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1. Introduction
Molodtsov [1] proposed a new approach for modeling vagueness and uncertainty,

which is called soft set theory in 1999. Since its inception, Maji et al. [2] and Ali
et al. [3] introduced several operations of soft sets and Sezgin and Atagün [4]
studied on soft set operations in more detail. Soft set theory has also wide-ranging
applications in algebraic structures, for example Aktas and Çağman [5] studied soft
groups and Sezgin and Atagün [6] studied on normalistic soft groups as well. Then,
Feng et al. [7] introduced and investigated soft semirings, soft subsemirings, soft
ideals, idealistic soft semirings and soft semiring homomorphisms. In [8], Zhan and
Jun introduced soft BL-algebras on fuzzy sets and in [9], Çağman and Enginoglu
defined soft matrices and their operations and constructed a soft max-min decision
making method. Acar et al. [10] introduced initial concepts of soft rings. Atagün
and Sezgin [11] studied soft substructures of rings, fields and modules and Sezgin
et al. [12] introduced the union soft substructures of near-rings and N-groups. Soft
set has also studied in [22-24] as regards operations and algebraic structures.
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Soft set theory emphasizes a balanced coverage of both theory and practice.
Nowadays, it has promoted a breadth of the discipline of Informations Sciences
with intelligent systems, approximate reasoning, expert and decision support sys-
tems, self-adaptation and self-organizational systems, information and knowledge,
modeling and computing with words, especially soft decision making as in the
following studies: [16-18] and some other fields as [19-27].
In this paper, we study the near-ring structure as regards soft sets and we define
the notion of a soft near-ring and investigate the algebraic properties of soft near-
rings in detail. We introduce the notions of soft (left, right) ideals and (left, right)
idealistic soft near-rings, soft homomorphism, soft near-ring homomorphism and
derive some important properties. Main purpose of this paper is to extend the
study of soft near-rings from a theoretical aspect. In [28], the authors investigate
the properties of idealistic soft near-rings with respect to the near-ring mappings.
This study can be regarded as an extension of this study.

2. Preliminaries

By a near-ring, we shall mean an algebraic system (N,+, .), where

• (N,+) forms a group (not necessarily abelian)

• (N, .) forms a semi-group and

• (a + b)c = ac + bc for all a, b, c ∈ N (i.e. we study on right near-rings.)

Throughout this paper, N will always denote a right near-ring. A subgroup M of
N with MM ⊆ M is called a subnear-ring of N . A normal subgroup I of N is
called a right ideal if IN ⊆ I and denoted by I Cr N . It is called a left ideal if
n(s + i) − ns ∈ I for all n, s ∈ N and i ∈ I and denoted by I C` N . If such a
normal subgroup I is both left and right ideal in N , then it is called an ideal in N
and denoted by I C N . For all undefined concepts and notions we refer to [29,30].
Molodtsov [1] defined the soft set in the following manner: Let U be an initial
universe set, E be a set of parameters, P (U) be the power set of U and A ⊆ E.

Definition 1. [1] A pair (F,A) is called a soft set over U , where F is a mapping
given by F : A→ P (U).
In other words, a soft set over U is a parameterized family of subsets of U . For
ε ∈ A, F (ε) may be considered as the set of ε-elements of the soft set (F,A) or as
the set of ε-approximate elements of the soft set.

Definition 2. [3] Let (F,A) and (G,B) be two soft sets over a common universe
U such that A∩B 6= ∅. The restricted intersection of (F,A) and (G,B) is denoted
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by (F,A)∩R (G,B), and is defined as (F,A)∩R (G,B) = (H,C), where C = A∩B
and for all c ∈ C, H(c) = F (c) ∩G(c).

Definition 3. [3] Let (F,A) and (G,B) be two soft sets over a common universe
U . The extended union of (F,A) and (G,B) is defined to be the soft set (H,C)
satisfying the following conditions: (i) C = A ∪B; (ii) for all e ∈ C,

H(e) =


F (e) if e ∈ A \B,
G(e) if e ∈ B \ A,
F (e) ∪G(e) if e ∈ A ∩B.

This relation is denoted by (F,A) tε (G,B) = (H,C).

Definition 4. [2] If (F,A) and (G,B) are two soft sets over a common universe U ,
then “(F,A) AND (G,B)” denoted by (F,A)∧̃(G,B) is defined by (F,A)∧̃(G,B) =
(H,A×B), where H(x, y) = F (x) ∩G(y) for all (x, y) ∈ A×B.

Definition 5. [2] For two soft sets (F,A) and (G,B) over a common universe U ,
we say that (F,A) is a soft subset of (G,B), denoted by (F,A)⊂̃(G,B), if it satis-
fies: (i) A ⊂ B; (ii) for every ε ∈ A, F (ε) and G(ε) are identical approximations.

Definition 6. [7] For a soft set (F,A), the set Supp(F,A) = {x ∈ A | F (x) 6= ∅}
is called the support of the soft set (F,A). The null soft set is a soft set with an
empty support, and a soft set (F,A) is non-null if Supp(F,A) 6= ∅.
3. Soft Near-rings

In this paper, we define soft near-rings, soft subnear-rings by using the definition
of the soft sets also we investigate their related properties.

Definition 7. Let (F,A) be a non-null soft set over a near-ring N . Then (F,A) is
called a soft near-ring over N if F (x) is a subnear-ring of N for all x ∈ Supp(F,A).

Example 1. Consider the additive group (Z6,+). Under a multiplication defined
by following table, (Z6,+, .) is a (right) near-ring. Let (F,A) be a soft set over Z6

, where A = Z6 and F : A→ P (Z6) is a set-valued function defined by

F (x) = {y ∈ Z6 | xy ∈ {0, 3}}

for all x ∈ A. Then F (0) = F (3) = Z6 and F (1) = F (2) = F (4) = F (5) = {0, 3}
are subnear-rings of Z6. Hence (F,A) is a soft near-ring over Z6.
Let (G,A) be a soft set over Z6, where G : A→ P (Z6) is defined by

G(x) = {y ∈ Z6 | xy ∈ {1, 2, 3}}
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. 0 1 2 3 4 5
0 0 0 0 0 0 0
1 3 1 5 3 1 5
2 0 2 4 0 2 4
3 3 3 3 3 3 3
4 0 4 2 0 4 2
5 3 5 1 3 5 1

for all x ∈ A. Then G(1) = {0, 1, 3, 4} is not a subnear-ring of Z6 and hence (G,A)
is not a soft near-ring over Z6.

Theorem 1. Let (F,A), (G,B) and (K,A) be soft near-rings over N . Then

a) If it is non-null, then the soft set (F,A)∧̃(G,B) is a soft near-ring over N .

b) If it is non-null, then the bi-intersection (F,A) ∩R (K,A) is a soft near-ring
over N .

c) If A and B are disjoint, then (F,A) tε (G,B) is a soft near-ring over N .

Proof. (a) By Definition 4, let (F,A)∧̃(G,B) = (H,A × B), where H(x, y) =
F (x) ∩G(y) for all (x, y) ∈ A× B. Then by hypothesis, (H,A× B) is a non-null
soft set over N . If (x, y) ∈ Supp(H,A × B), then H(x, y) = F (x) ∩ G(y) 6= ∅. It
follows that ∅ 6= F (x) and ∅ 6= G(y) are both subnear-rings of N . Hence H(x, y)
is a subnear-ring for all (x, y) ∈ Supp(H,A × B). Therefore (H,A × B) is a soft
near-ring over N .

(b) By Definition 2, let (F,A)∩R (K,A) = (H,A), where H(x) = F (x)∩K(x) for
all x ∈ A. Suppose that (H,A) is a non-null soft set over N . If x ∈ Supp(H,A),
then H(x) = F (x) ∩K(x) 6= ∅. Thus ∅ 6= F (x) and ∅ 6= K(x) are both subnear-
rings of N . Hence H(x) is a subnear-ring of N for all x ∈ Supp(H,A). Therefore
(H,A) is a soft near-ring over N as required.

(c) By Definition 3, we can write (F,A) tε (G,B) = (H,A ∪B), where

H(x) =


F (x) if x ∈ A \B,
G(x) if x ∈ B \ A,
F (x) ∪G(x) if x ∈ A ∩B

for all x ∈ A ∪ B. Since A ∩ B = ∅, it follows that either x ∈ A \ B or x ∈ B \ A
for all x ∈ A ∪ B. If x ∈ A \ B, then H(x) = F (x) is a subnear-ring of N and if
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x ∈ B \ A, then H(x) = G(x) is a subnear-ring of N . Thus, (H,A ∪ B) is a soft
near-ring over N .

Definition 8. Let (F,A) and (G,B) be two soft near-rings over N1 and N2, re-
spectively. The product of soft near-rings (F,A) and (G,B) is defined as (F,A)×
(G,B) = (U,A×B), where U(x, y) = F (x)×G(y) for all (x, y) ∈ A×B.

Theorem 2. Let (F,A) and (G,B) be two soft near-rings over N1 and N2, respec-
tively. If it is non-null, then the product (F,A) × (G,B) is a soft near-ring over
N1 ×N2.

Proof. By Definition 8, let (F,A) × (G,B) = (U,A × B), where U(x, y) =
F (x) × G(y) for all (x, y) ∈ A × B. Then by hypothesis, (U,A × B) is a non-null
soft set over N1×N2. If (x, y) ∈ Supp(U,A×B), then U(x, y) = F (x)×G(y) 6= ∅.
Since ∅ 6= F (x) is a subnear-ring of N1 and ∅ 6= G(y) is a subnear-ring of N2, it
follows that U(x, y) is a subnear-ring of N1 × N2 for all (x, y) ∈ Supp(U,A × B).
Therefore (U,A×B) is a soft near-ring over N1 ×N2.

For a near-ring N , the zero-symmetric part of N denoted by N0 is defined by
N0 = {n ∈ N | n0 = 0}, and the constant part of N denoted by Nc is defined by
Nc = {n ∈ N | n0 = n}. It is well known that N0 and Nc are subnear-rings of N
[29]. For a near-ring N , we can obtain at least two soft near-rings over N using N0

and Nc. We give these soft near-rings by the following examples:

Example 2. Let N be a near-ring, A = N0 and let F0 : A→ P (N) be a set-valued
function defined by F0(x) = {y ∈ A | yx ∈ N0} for all x ∈ A. Then (F0, N0) is a
soft near-ring over N . To see this, we need to show the following:

1. a− b ∈ F0(x)

2. ab ∈ F0(x)

for all x ∈ Supp(F0, N0) and for all a, b ∈ F0(x). Since a, b ∈ F0(x), then a ∈ N0,
b ∈ N0, ax ∈ N0 and bx ∈ N0. Since (N0,+) is a subgroup of (N,+), then
a− b ∈ N0 and (a− b)x = ax− bx ∈ N0, i.e. (1) is satisfied.
To prove (2), we need to show that ab ∈ N0 and (ab)x ∈ N0. Since a, b, ax and
bx ∈ N0, then (ab)0 = a(b0) = a0 = 0 and ((ab)x)0 = a(bx)0 = a0 = 0. Hence
ab ∈ N0 and (ab)x ∈ N0, i.e. (2) is satisfied. Therefore F0(x) is a subnear-ring of
N for all x ∈ Supp(F0, N0), i.e. (F0, N0) is a soft near-ring over N .

Example 3. Now let B = N and let Fc : B → P (N) be a set-valued function
defined by Fc(x) = {y ∈ B | yx ∈ Nc} for all x ∈ B. Then (Fc, N) is a soft
near-ring over N . In fact, for all x ∈ Supp(Fc, N) and for all a, b ∈ Fc(x);
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((a − b)x)0 = (ax)0 − (bx)0 = ax − bx = (a − b)x, since ax ∈ Nc and bx ∈ Nc.
Then (a− b)x ∈ Nc, i.e. a− b ∈ Fc(x). And ((ab)x)0 = a((bx)0) = a(bx) = (ab)x,
since bx ∈ Nc. Then (ab)x ∈ Nc, i.e. ab ∈ Fc(x). Therefore Fc(x) is a subnear-ring
of N for all x ∈ Supp(Fc, N), i.e. (Fc, N) is a soft near-ring over N .

Definition 9. Let (F,A) be a soft near-ring over N . We have the following:

a) (F,A) is called trivial if F (x) = {0N} for all x ∈ Supp(F,A).

b) (F,A) is said to be whole if F (x) = N for all x ∈ Supp(F,A).

Proposition 1. Let (F,A) and (G,B) be soft near-rings over N , where A∩B 6= ∅.
Then,

i) If (F,A) and (G,B) are trivial soft near-rings over N , then (F,A)∩R (G,B)
is a trivial soft near-ring over N .

ii) If (F,A) and (G,B) are whole soft near-rings over N , then (F,A)∩R (G,B)
is a whole soft near-ring over N .

iii) If (F,A) is a trivial soft near-ring over N and (G,A) is a whole soft near-
rings over N , then (F,A) ∩R (G,B) is a trivial soft near-rings over N .

Proof. The proof is easily seen by Definition 2, Definition 9, Theorem 1 (b).

Proposition 2. Let (F,A) and (G,B) be two soft near-rings over N1 and N2,
respectively. Then,

i) If (F,A) and (G,B) are trivial soft near-rings over N1 and N2, respectively,
then (F,A)× (G,B) is a trivial soft near-ring over N1 ×N2.

ii) If (F,A) and (G,B) are whole soft near-rings over N1 and N2, respectively,
then (F,A)× (G,B) is a whole soft near-ring over N1 ×N2.

Proof. The proof is easily seen by Definition 8, Definition 9 and Theorem 2.

Definition 10. Let (F,A) and (G,B) be soft near-rings over N . Then the soft
near-ring (F,A) is called a soft subnear-ring of (G,B) if it satisfies:

i) A ⊂ B

ii) F (x) is a subnear-ring of G(x) for all x ∈ Supp(F,A).

Proposition 3. Let (F,A) and (G,A) be soft near-rings over N . Then we have
the following:
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a) If F (x) ⊂ G(x) for all x ∈ A, then (F,A) is a soft subnear-ring of (G,A).

b) (F,A)∩R (G,A) is a soft subnear-ring of both (F,A) and (G,A) if it is non-
null.

c) If (G,B)⊂̃(F,A), then (G,B) is a soft subnear-ring of (F,A).

Proof. a) If F (x) ⊂ G(x) for all x ∈ A, it is obvious that F (x) is a subnear-ring
of G(x). Hence the result is seen by Definition 10.
b) It follows from Proposition 3(a) and Theorem 1(b).
c) Since F (x) and G(x) are subnear-rings of N for all x ∈ Supp(F,A) and for all
x ∈ Supp(G,B), respectively and G(x) and F (x) are identical approximations for
all x ∈ Supp(G,B) and B ⊆ A, the proof is completed by Proposition 3(a).

4. Soft ideals and idealistic soft near-rings

Definition 11. Let (F,A) be a soft near-ring over N . A non-null soft set (G, I)
over N is called a soft left (resp. right) ideal of (F,A) denoted by (G, I)C̃`(F,A)
(resp. (G, I)C̃r(F,A)) if it satisfies:

i) I ⊂ A

ii) G(x) C` F (x) (resp. G(x) Cr F (x)) for all x ∈ Supp(G, I).

If (G, I) is both soft left and soft right ideal of (F,A), then it is said that (G, I) is
a soft ideal of (F,A) and denoted by (G, I)C̃(F,A).

Example 4. Let N = (Z6,+, .) be the near-ring given in Example 1. Let A = Z6

and let F : A→ P (N) be a set-valued function defined by

F (x) = {y ∈ A | xy ∈ {0, 2, 4}}

for all x ∈ A. Then (F,A) is a non-null soft set over N . Let I = {0, 2, 4} and
G : I → P (N) be a set-valued function defined by

G(x) = {y ∈ I | xy ∈ {0, 2, 4}}

for all x ∈ I. Then we have F (0) = F (2) = F (4) = Z6 and F (1) = F (3) = F (5) =
∅, G(0) = G(2) = G(4) = {0, 2, 4}. It is easily seen that for all x ∈ Supp(G, I) =
{0, 2, 4}, G(x) C F (x) and hence (G, I)C̃(F,A).

Theorem 3. Let (G1, I1) and (G2, I2) be soft left ideals (resp. soft right ide-
als, soft ideals) of a soft near-ring (F,A) over a near-ring N . Then the soft set
(G1, I1) ∩R (G2, I2) is a soft left ideal (resp. soft right ideal, soft ideal) of (F,A) if
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it is non-null.

Proof. We give the proof for soft left ideals; the same proof can be seen for
soft right ideals and hence for soft ideals. Assume that (G1, I1)C̃`(F,A) and
(G2, I2)C̃`(F,A). By Definition 2, (G1, I1) ∩R (G2, I2) = (G, I), where I = I1 ∩ I2
and G(x) = G1(x) ∩ G2(x) for all x ∈ I. Since I1 ⊂ A and I2 ⊂ A, it is clear
that I ⊂ A. Suppose that the soft set (G, I) is non-null. If x ∈ Supp(G, I), then
G(x) = G1(x)∩G2(x) 6= ∅. Since G1(x) C` F (x), G2(x) C` F (x), and the intersec-
tion of left ideals is a left ideal in near-rings, G(x) C` F (x) for all x ∈ Supp(G, I).
Therefore (G1, I1) ∩R (G2, I2)C̃`(F,A).

Theorem 4. Let (G1, I1) and (G2, I2) be soft left ideals (resp. soft right ide-
als, soft ideals) of a soft near-ring (F,A) over a near-ring N . Then the soft set
(G1, I1) tε (G2, I2) is a soft left ideal (resp. soft right ideal, soft ideal) of (F,A) if
I1 and I2 are disjoint.

Proof. Assume that (G1, I1)C̃`(F,A) and (G2, I2)C̃`(F,A). By Definition 3,

(G1, I1) tε (G2, I2) = (G, I), where I = I1 ∪ I2 and for all x ∈ I

G(x) =


G1(x) if x ∈ I1 \ I2,
G2(x) if x ∈ I2 \ I1,
G1(x) ∪G2(x) if x ∈ I1 ∩ I2.

Since I1 ⊂ A and I2 ⊂ A, it is clear that I ⊂ A. If I1 ∩ I2 = ∅, then for all
x ∈ Supp(G, I), we know that either x ∈ I1 \ I2 or x ∈ I2 \ I1. If x ∈ I1 \ I2, then
∅ 6= G1(x) = G(x) C` F (x) and if x ∈ I2 \ I1, then ∅ 6= G2(x) = G(x) C` F (x) for
all x ∈ Supp(G, I). Therefore (G1, I1) tε (G2, I2)C̃`(F,A). The proof can be seen
for soft right ideals and hence for soft ideals in the same way.

Example 5. Let (F,A) be the soft near-ring over the near-ring N = (Z6,+, .)
and let (G, I)C̃(F,A) be the ones given in Example 4. Let K : A → P (N) be a
set-valued function defined by

K(x) = {y ∈ A | xy = 0}

for all x ∈ A. Then K(0) = Z6, K(1) = ∅, K(2) = {0, 3}, K(3) = ∅, K(4) = {0, 3}
and K(5) = ∅. Since K(x) C F (x) for all x ∈ Supp(K,A), then (K,A)C̃(F,A).
We consider the bi-intersection of the soft ideals (K,A) and (G, I). Then,

(K,A) ∩R (G, I) = (H,A ∩ I = I) where H(x) = K(x) ∩ G(x) for all x ∈ I.
Since Supp(H, I) = {0, 2, 4}, it is non-null. For all x ∈ Supp(H, I), we see that
H(0) = {0, 2, 4} C F (0), H(2) = {0} C F (2) and H(4) = {0} C F (4). Therefore
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(K,A) ∩R (G, I)C̃(F,A).
Now we consider (K,A) tε (G, I). Then (K,A) tε (G, I) = (T,A ∪ I = I), where

T (x) =


K(x) if x ∈ A \ I = {1, 3, 5},
G(x) if x ∈ I \ A = ∅,
K(x) ∪G(x) if x ∈ A ∩ I = {0, 2, 4}

for all x ∈ A. Then Supp(T,A) = {0, 2, 4} and T (0) = Z6, T (2) = {0, 2, 3, 4} =
T (4). Nevertheless, T (2) is not an ideal of F (2) and hence (K,A)tε (G, I) is not a
soft ideal of (F,A). Namely, we see that the condition ’disjoint’ can not be removed
from Theorem 4.

Definition 12. Let (F,A) be a soft near-ring over N . If for all x ∈ Supp(F,A)
F (x) C` N ( resp. F (x) Cr N , F (x) C N), then (F,A) is called a left idealistic
(resp. right idealistic, idealistic) soft near-ring over N .

Example 6. Let the soft near-rings (F,A) and (K,A) be the ones given in Example
5 over the near-ring N = (Z6,+, .). Then for all x ∈ Supp(F,A) = {0, 2, 4},
F (x) C N , i.e. (F,A) is an idealistic soft near-ring over N . Since Supp(K,A) =
{0, 2, 4} and K(0) = Z6 C N , K(2) = K(4) = {0, 3} C N , then (K,A) is also an
idealistic soft near-ring over N .

Theorem 5. Let (F,A) and (G,B) be idealistic soft near-rings over N . Then we
have the following:

a) If it is non-null, (F,A) ∩R (G,B) is an idealistic soft near-ring over N .

b) If A and B are disjoint, then (F,A) tε (G,B) is an idealistic soft near-ring
over N .

c) If it is non-null, (F,A)∧̃(G,B) is an idealistic soft near-ring over N .

Proof. When considering the definition of ideal of N , the proof is similar to the
proof of 1, hence omitted.

Definition 13. A near-ring N is said to satisfy the condition (C) if I C J C N ,
then I C N .

Example 7. Consider the near-ring N = (Z6,+, .) in Example 1. It can be easily
seen that N satisfies the condition (C).

Proposition 4. Let N be a near-ring which satisfies the condition (C) and let
(F,A) be an idealistic soft near-ring over N . If (G, I) is a soft ideal of (F,A), then
(G, I) is also an idealistic soft near-ring over N .
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Proof. If (G, I)C̃(F,A), then for all x ∈ Supp(G, I), G(x) C F (x). Since (F,A)
is an idealistic soft near-ring over N , then for all x ∈ Supp(F,A), F (x) C N . So
we have G(x) C F (x) C N for all x ∈ Supp(G, I). Since N satisfies condition
(C), G(x) C N for all x ∈ Supp(G, I). G(x) is also a subnear-ring of N for all
x ∈ Supp(G, I), since every ideal of N is also a subnear-ring of N . Therefore (G, I)
is a soft near-ring over N . Furthermore, (G, I) is an idealistic soft near-ring over
N .

Example 8. Let (F,A) be the soft near-ring over N and let (G, I)C̃(F,A) be the
ones given in Example 4. It is seen that (G, I) is also an idealistic soft near-ring
over N .

Definition 14. Let (F,A) and (G,B) be soft near-rings over two near-rings N1

and N2, respectively. Let f : N1 → N2 and g : A→ B be two mappings. Then the
pair (f, g) is called a soft mapping from (F,A) to (G,B). A soft mapping (f, g) is
called a soft homomorphism if it satisfies the conditions below:

i) f is a near-ring homomorphism.

ii) g is a mapping.

iii) f(F (x)) = G(g(x)) for all x ∈ A.

If (f, g) is a soft homomorphism and f and g are both surjective, then we say
that (F,A) is softly near-ring homomorphic to (G,B) under the soft homomor-
phism (f, g), which is denoted by (F,A) ∼ (G,B). Then, (f, g) is called a soft
near-ring homomorphism. Furthermore, if f is an isomorphism of near-rings and
g is a bijective mapping, then (f, g) is said to be a soft near-ring isomorphism.
In this case, we say that (F,A) is soft isomorphic to (G,B), which is denoted by
(F,A) ' (G,B).

Example 9. Consider the near-ring (Z6,+, .) given in Example 1. And let the
subnear-ring {0, 2, 4} of (Z6,+, .). Let f : Z6 → {0, 2, 4} be the mapping defined by
f(x) = 4x. Obviously, f is an epimorphism of near-rings. Let g : Z6 → {0, 2, 4} by
g(x) = 2x for all x ∈ Z6. Then one can easily say that g is surjective. Let (F,Z6)
be a soft set over Z6, where F : Z6 → P (Z6) is a function by F (x) = {0} ∪ {y ∈
Z6 | 3x = y} for all x ∈ Z6. It can be easily illustrated that F (x) = {0, 3} is
a subnear-ring of Z6 for all x ∈ Z6. Thus (F,Z6) is a soft near-ring over Z6.
Let (G, {0, 2, 4}) be a soft set over {0, 2, 4}, where G : {0, 2, 4} → P ({0, 2, 4})
is a function with G(x) = {y ∈ {0, 2, 4} | x0 = y} for all x ∈ {0, 2, 4}. Then
one can show that (G, {0, 2, 4}) is a soft near-ring over {0, 2, 4}. Furthermore,
f(F (x)) = f({0, 3}) = {0} and G(g(0)) = G(0) = {0}, G(g(1)) = G(2) = {0},
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G(g(2)) = G(4) = {0}, G(g(3)) = G(0) = {0}, G(g(4)) = G(2) = {0}, G(g(5)) =
G(4) = {0} for all x ∈ Z6, so it is to say that f(F (x)) = G(g(x)) for all x ∈ Z6.
Therefore (f, g) is a soft near-ring homomorphism and (F,Z6) ∼ (G, {0, 2, 4}).

Theorem 6. Let (F,A), (G,B) and (H,C) be soft near-rings over N1, N2 and
N3, respectively. Let the soft mapping (f, g) from (F,A) to (G,B) is a soft homo-
morphism from N1 to N2 and the soft mapping (f ∗, g∗) from (G,B) to (H,C) a
soft homomorphism from N2 to N3. Then the soft mapping (f ∗ ◦ f, g∗ ◦ g) from
(F,A) to (H,C) is a soft homomorphism from N1 to N3.

Proof. Let the soft mapping (f, g) from N1 to N2 be a soft homomorphism from
(F,A) to (G,B), then there exists a near-ring homomorphism f such that f : N1 →
N2, and a mapping g such that g : A→ B which satisfy f(F (x)) = G(g(x)) for all
x ∈ A. And let the soft mapping (f ∗, g∗) from N2 to N3 be a soft homomorphism
from (G,B) to (H,C), then there exists a near-ring homomorphism f ∗ such that
f ∗ : N2 → N3, and a mapping g∗ such that g∗ : B → C which satisfy f ∗(G(x)) =
H(g∗(x)) for all x ∈ B. We need to show that (f ∗ ◦ f)(F (x)) = H((g∗ ◦ g)(x)) for
all x ∈ A. Let x ∈ A, then

(f ∗ ◦ f)(F (x)) = f ∗(f(F (x))) = f ∗(G(g(x))) = H(g∗(g(x))) = H((g∗ ◦ g)(x))

Therefore, the proof is completed.

Theorem 7. The relation ' is an equivalence relation on soft near-rings.

Proof. Straightforward, hence omitted.

Theorem 8. Let N1 and N2 be near-rings and (F,A), (G,B) be soft sets over N1

and N2, respectively. If (F,A) is a soft near-ring over N1 and (F,A) ' (G,B),
then (G,B) is a soft near-ring over N2.

Proof. We need to show that G(y) is a subnear-ring of N2 for all y ∈ Supp(G,B).
Since (F,A) ' (G,B), there exists a near-ring epimorphism f from N1 to N2

and a bijective mapping g from A to B which satisfies f(F (x)) = G(g(x)) for all
x ∈ A. Assume that (F,A) is a soft near-ring over N1. Then F (x) is a subnear-
ring of N1 for all x ∈ Supp(F,A), therefore f(F (x)) is a subnear-ring of N2 for all
x ∈ Supp(F,A). Since g is a bijective mapping, for all y ∈ Supp(G,B) ⊆ B, there
exists an x ∈ A such that y = g(x). Hence G(y) is a subnear-ring of N2 for all
y ∈ Supp(G,B) since f(F (x)) = G(y).

Theorem 9. Let f : N1 → N2 be an epimorphism of near-rings and (F,A), (G,B)
be two soft near-rings over N1 and N2, respectively.

i) The soft mapping (f, IA) from (F,A) to (H,A) is a soft near-ring homomor-
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phism from N1 to N2, where IA : A→ A is the identity mapping and the set
valued function H : A→ P (N2) is defined by H(x) = f(F (x)) for all x ∈ A.

ii) If f : N1 → N2 is an isomorphism of near-rings, then the soft mapping
(f−1, IB) from (G,B) to (T,B) is soft near-ring homomorphism from N2 to
N1, where IB : B → B is the identity mapping and the set valued function
T : B → P (N1) is defined by T (x) = f−1(G(x)) for all x ∈ B.

Proof. It follows from Definition 14, therefore omitted.

5. Conclusion
Throughout this paper, in a near-ring structure we study the algebraic properties
of soft sets. This work bears on soft near-rings, soft subnear-rings, soft (left, right)
ideals, soft ideals, (left, right) idealistic soft near-rings and soft homomorphisms.
To extend this work, one could study the ideals of soft near-rings.

References

[1] Molodtsov D, Soft set theory-first results, Comput Math Appl, 37(1999), 19-
31.

[2] Maji PK, Biswas R, Roy AR, Soft set theory, Comput Math Appl, 45(2003),
555-562.

[3] Ali MI, Feng F, Liu X, Min WK, Shabir M, On some new operations in soft
set theory, Comput Math Appl, 57(2009), 1547-1553.

[4] Sezgin A, Atagün AO, On operations of soft sets, Comput Math Appl, 61(5)(2011),
1457-1467.
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