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1. Introduction

Soft set theory was introduced in 1999 by Molodtsov [22] for dealing with
uncertainties and it has gone through remarkably rapid strides in the mean
of algebraic structures as in [1, 2, 11, 14, 15, 16, 18, 25, 28]. Moreover,
Atagiin and Sezgin [4] defined the concepts of soft subrings and ideals of a
ring, soft subfields of a field and soft submodules of a module and studied
their related properties with respect to soft set operations.

Operations of soft sets have been studied by some authors, too. Maji et
al. [19] presented some definitions on soft sets and based on the analysis of
several operations on soft sets Ali et al. [3] introduced several operations
of soft sets and Sezgin and Atagiin [26] studied on soft set operations as
well. Furthermore, soft set relations and functions [5] and soft mappings
[21] with many related concepts were discussed. The theory of soft set has
also a wide-ranging applications especially in soft decision making as in the
following studies: [6, 7, 23, 29].

In this paper, we first define a new type of N-group action on a soft set,
called N-group soft intersection action (abbreviated as ” N-group SI-action”),
which is based on the inclusion relation and intersection of sets. Since this



140 A. S. SEZER, A. O. ATAGUN AND N. CAGMAN

new concept can be regarded as a bridge among soft set theory, set theory
and N-group theory, it is very functional in the mean of improving the soft
set theory with respect to N-group structure. Based on this new notion,
we then introduce the concepts of N-ideal ST-action and show that if IV
is a zero-symmetric near-ring, then every N-ideal ST-action over U is an
N-group SI-action over U. Moreover, we investigate these notions with
respect to soft image, soft pre-image and a-inclusion of soft sets and give
their applications to N-group theory.

2. Preliminaries

In this section, we recall some basic notions relevant to N-groups and
soft sets. By a near-ring, we shall mean an algebraic system (N, +,.), where

(N1) (N,+) forms a group (not necessarily abelian)
(N2) (N,-) forms a semigroup and
(N3) (a+b)c = ac+bc for all a, b, c € N (i.e. we study on right N-groups.)

Throughout this paper, N will always denote a right near-ring. A normal
subgroup I of N is called a left ideal of N if n(s+i)—ns € I for alln,s € N
and ¢ € I and denoted by I <1y N. For a near-ring N, the zero-symmetric
part of N denoted by Ny is defined by Nog = {n € " | n0 = 0}.

Let (T, +) be a group and

p: NxI' — T
(n,v) — ny

(T, ) is called an N-group or near-ring module if Vx,y € N, Vy €T,

(1) z(yy) = (zy)7y and

(1) (z+y)y =27 +y7-
It is denoted by N'. Clearly N itself is an N-group by natural operation.
A subgroup A of NT with NA C A is said to be an N-subgroup of I" and
denoted by A <y I'. A normal subgroup A of T is called an N-ideal of NT
and denoted by A Iy I, if Vy € I', Vo € A, Vn € N, n(y+6) —ny € A.
Let N be a near-ring, I' and ¥ two N-groups. Then, h : I' — W is called an
N-homomorphism if Vv,6 € ', Vn € N,

(i) h(y 4+ 0) = h(y) + h(d) and

(i) h(ny) = nh(y).
For all undefined concepts and notions we refer to [24]. From now on, U
refers to an initial universe, F' is a set of parameters, P(U) is the power set
of U and A,B,C C E.
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Definition 1 ([7, 22]). A soft set fa over U is a set defined by
fa:E— P(U) such thatfa(x) =0 if = ¢ A.

Here fa is also called approximate function. A soft set over U can be rep-
resented by the set of ordered pairs

fa={(z, fa(@)) : x € E, fa(z) € P(U)}.

It is clear to see that a soft set is a parametrized family of subsets of
the set U. It is worth noting that the sets f4(z) may be arbitrary. Some
of them may be empty, some may have nonempty intersection. If we define
more than one soft set in a subset A of the set of parameters F, then the
soft sets will be denoted by fa, ga, ha etc. If we define more than one soft
set in some subsets A, B, C etc. of parameters F, then the soft sets will be
denoted by fa, fB, fc etc., respectively. We refer to [7, 12, 13, 19, 22] for
further details.

Definition 2 ([7]). Let f4 and fg be soft sets over U. Then, union of fa
and fg, denoted by faUfg, is defined as faUfp = facg, where fiop(z) =
fa(z)U fp(z) for all z € E.

Intersection of fa and fg, denoted by faNfp, is defined as faNfp =
famp, where fasp(x) = fa(z) N f(z) for all x € E.

Definition 3 ([7]). Let fa and fp be soft sets over U. Then, V-product
of fa and fp, denoted by fa V fp, is defined as fa V fp = favp, where
fave(@,y) = fa(x) U fB(y) for all (x,y) € Ex E.

A-product of fa and fg, denoted by faNfB, is defined as faNf = farB,
where fapp(z,y) = fa(z) N f(y) for all (z,y) € E X E

Definition 4 ([8]). Let fa and fp be soft sets over the common universe
U and V¥ be a function from A to B. Then, soft image of fa under ¥,
denoted by W(f4), is a soft set over U by

U{fa(a) |a € A and V(a) =b}, if V=1(b) #0,

0, otherwise

(W(fa))(b) = {

for all b € B. And soft pre-image (or soft inverse image) of fp under ¥,
denoted by W=L(fg), is a soft set over U by (V=1(fg))(a) = fe(¥(a)) for
all a € A.

Definition 5 ([10]). Let fa be a soft set over U and « be a subset of
U. Then, upper a-inclusion of fa, denoted by ffa, and lower a-inclusion

of fa, denoted by f%a, are defined as
f3% ={zr € A| fa(2) 2 a} and f3" = {z € A| fa(x) C o},

respectively.
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2. N-group SI-actions and N-ideal SI-actions

In this section, we first define N-group soft intersection action, abbrevi-
ated as N-group SI-action and N-ideal ST-action with illustrative examples.
We then study their basic properties with respect to soft set operations.

Definition 6. Let ' be an N-group and fr be a soft set over U. Then, fr
1s called an N-group SI-action over U if it satisfies the following conditions:
(i) fr(z+y) 2 fr(@) N fr(y)
(i) fr(—=) = fr(z)
(iii) fo(nz) 2 fr(x)
forallx,y €' andn € N.

Example 1. Consider N = {0, a, b, c} be the (right) near-ring per scheme
22 ([24], p. 408) under the operations defined by the following tables:

—l—‘Oabc .‘Oabc
0]0 a b ¢ 0|0 0 0 O
ala 0 ¢ b ala a a a
b|b ¢ 0 a b0 0 0 0
clc b a 0 cla a a a

Let I' = N and I' be the set of parameters and U = {[ g i } | z,y € Zg},

2 x 2 matrices with Zg terms, is the universal set. We construct a soft set

fr over U by o (241541 22
s ={[0 0] [5 1[4 3]
ro={[5 1]} wa mo={3 1]}

Then, one can easily show that the soft set fr is an N-group SI-action
over U.

Example 2. In Example 1, assume that I' = N = {0, a,b,c} is again
the set of parameters and U = D3 = {< 2,y >: 23 = 4% = e,y = y2?} =
{e,z, 2%y, yx,yx?}, dihedral group, be the universal set. We define a soft
set fr by

f[‘(O) = Ds, ff(a) = {$,y$}, fr(b) = {€’$7'T2ay$}a fF(C) = {6,$,$2,y$}.

Since fr(cb) = fr(a) = {z,yz} 2 fr(b) = {e,z,2? yx}, fr is not an
N-group SI-action over U.
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It is known that if N = Ny, then nOpr = Or for all n € N. Therefore,
if N is a zero-symmetric near-ring and if we take I' = {Or}, then fr is an
N-group SI-action over U no matter how fr is defined and and no matter

U is.
Proposition 1. Let fr be an N-group SI-action over U. Then, fr(Op) 2
fr(z) for allz €T.

Proof. Assume that fr is an N-group SI-action over U. Then, for all
z €T, fr(Or) = fr(z —2) 2 fr(z) N fr(-z) = fr(z) N fr(z) = fr(z). W

Theorem 1. Let I' be an N-group and fr be a soft set over U. Then,
fr is an N-group SI-action over U if and only if

(@) fr(z —y) 2 fr(@) N fr(y)

(it) fr(nz) 2 fr(z)
forallz,y € andn € N.

Proof. Suppose that fr is an N-group Sl-action over. Then, by Defini-
tion 6, fr(zy) 2 fr(y) and fr(z —y) 2 fr(z) N fr(-y) = fr(z) N fr(y) for
all z,y e T
Conversely, assume that fr(zy) 2 fr(y) and fr(z —y) 2 fr(z) N fr(y) for
all z,y € I'. If we choose x = Op, then

fr(Or —y) = fr(=y) 2 fr(Or) N fr(y) = )

r(y) = fr(y
by Proposition 1. Similarly, fr(y) = fr(—(—-y)) 2 fr(-y), thus fr(—y) =
fr(y) for all y € T. Also, by assumption fr(z +y) 2 fr(z) N fr(—y) =
fr(z) N fr(y). This completes the proof. ]

Theorem 2. Let fr be an N-group SI-action over U. If fr(z —vy) =
fr(0r) for any x,y € T, then fr(x) = fr(y).
Proof. Assume that fr(x —y) = fr(Or) for any =,y € I'. Then,

fr(z) = fr(r—y+y) 2 fr(z—y) N fr(y)
= fr(0r) N fr(y) = fr(y)

and similarly

fr(y) = fr(ly—=z) +2) 2 fr(y — =) N fr(z)
= fr(=(y —=2)) N fr(z)
= fr(Or) N fr(z) = fr(z).
Thus, fr(z) = fr(y) which completes the proof. |
It is known that if I" is an N-group, then (I',+) is a group but not

necessarily abelian. That is, for any x,y € I',  + y needs not be equal to
y + x. However, we have the following:
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Theorem 3. Let fr be an N-group SI-action over U and x € I'. Then,

fr(z) = fr(Or) & fr(z+y) = frly+ )= fr(y)
for ally eT.

Proof. Suppose that fr(z +vy) = fr(y+x) = fr(y) for all y € I". Then,
by choosing y = Or, we obtain that fr(z) = fr(Or). Conversely, assume
that fr(x) = fr(Or). Then, by Proposition 1, we have

(1) Jfr(Or) = fr(z) 2 fr(y), VyeTl.

Since fr is an N-group SI-action over U, then

fr@+y) 2 fr(@) N fry) = fr(y), Vyel.
Moreover, for all y € I’

fr(y) = fr((=2) +2) +y) = fr(=2 + (z + y))
2 fr(=z)N fr(z+y) = fr(@) N fr(z+y) = fr(z +y)
since by (1), fr(z) 2 fr(y) for all y € T" and z,y € I implies that x +y € I.
Thus, it follows that fr(z) 2 fr(z +y), so fr(z +y) = fr(y) for all y € I".
Now, let x € I'. Then, for all y € T’
frly+z) = frly+a+@—y)=frly+(@+y) —y)
2 fry) N fr(z+y)N fr(y)
= fr(y) N fr(z+y) = fr(y)

since fr(z +vy) = fr(y). Furthermore, for all y € T,

fry) = frly+(@—2)) = fr((y+2) —z)
2 fry+z)N fr(z) = fr(y + )

by (1). It follows that fr(y+z) = fr(y) and so fr(z+y) = fr(y+z) = fr(y)
for all y € I', which completes the proof. |

Theorem 4. If fr and fan are N-group SI-actions over U, then so is
fo A fa over U.

Proof. By Definition 3, let fr A fa = fraa, where fraa(x,y) = fr(xz)N
fa(y) for all (z,y) € E x E. Since I and A are N-groups, then I x A is an
N x N group. So, let (z1,y1), (z2,y2) € I' Xx A and (n1,n2) € N x N. Then,

fraa((w1,y1) — (22,92)) = fraa(@r — 2,91 — y2)
= fr(z1 —z2) N falyr — y2)
2 (fr(z1) N fr(z2) N (falyr) N faly2))
= (fr(z1) N faly)) N (fr(z2) N fa(ye))
= fraa(z1,y1) N fraa(e2, y2),
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fraa((n1,n2)(z2,92)) = fraa(nize, nays) = fr(nizs) N fa(noye)
2 fr(z2) N faly2) = fraa(z2, y2).

Thus, fr A fa is an N-group SI-action over U. |

Definition 7. Let fr, gan be N-group SI-actions over U. Then, product
of N-group SI-actions fr and ga is defined as fr X gn = hrxa, where
hrxa(z,y) = fr(z) X ga(y) for all (x,y) € T x A.

Theorem 5. If fr and ga are N-group SI-actions over U, then so is
fr X ga over U x U.

Proof. By Definition 7, let fr X ga = hrxa, where hrxa(z,y) = fr(x) x
ga(y) for all (z,y) € T' x A. Then, for all (z1,y1), (z2,752) € I' x A and
(n1,m2) € N x N,

hrxa((z1,y1) — (x2,42)) = hrxa(z1 — 22,1 — y2)
= fr(z1 —22) X ga(y1 — y2)
2 (fr(z1) N falz2)) x (9a(y1) Ngalyz))
= (fr(z1) x ga(y1)) N (fr(z2) x ga(y2))
hrxa(z1,y1) N hrxa(z2, y2),

hrxa((ni,n2)(x2,y2)) = hrxa(nize, noy2) = fr(nize) x ga(nay2)
D fr(z2) x ga(y2) = hrxa(z2,y2).

Hence, fr X ga = hrxa is an N-group Sl-action over U x U. |
Theorem 6. If fr and hr are two N-group SI-actions over U, then so
is frOhr over U.
Proof. Let z,y € I and n € N, then
(frOhr) (@ —y) = fr(z —y) Nhr(z —y)
2 (fr(@) N fr(y) N (he(z) N he(y))

= (fr(@) N hr(z)) 0 (fr(y) N hr(y))
= (foPhr) (@) N (frOhr)(y),

~—_ ~—

(feOhr)(ne) = fr(nx) Nhe(ne) 2 fr(z) NVhr(z) = (frdhe)(2).

Therefore, frNhr is an N-group SI-action over U. |
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Definition 8. Let I' be an N-group and fr be a soft set over U. Then,
fr is called an N-ideal SI-action of I' over U if the following conditions are
satisfied:

(1) fr(z+y) 2 fo(@) N fr(y)

(i1) fr(—=) = fi(z),

(iid) fr+y—2) 2 frly),

(i) fr(n(z +y) - na) 2 fi(y)
for all z,y € T and n € N. Here, note that fr(z +y) 2 fr(z) N fr(y) and
fr(=z) = fr(z) imply fr(z—y) 2 fr(z)N fr(y).

Example 3. Consider the (right) near-ring N = {0,a,b,c} with the
following tables [27]:

—i—‘Oabc .‘Oabc
0|0 a b c 0/0 0 0 O
ala 0 ¢ b al0 0 0 a
b|b ¢ 0 a b0 a b b
clec b a 0 c|0 a b ¢

Let I' = N be the set of parameters and U = Ds, dihedral group, be the
universal set. We define a soft set fr over U by

fF(O) = D27 fF(a) = {e,y,yx}, fl—‘(b) = {xvy}a fN(C) = {y}
Then, one can show that fr is an N-ideal SI-action of I over U.

Example 4. Consider the (right) near-ring N = {0, 1,2, 3} ([24], p. 407)
with the following tables:

+/0 1 2 3 .Jo 1 2 3
0jo 1 2 3 00 0 0 0
11 2 3 0 10 1 0 1
212 3 0 1 210 3 0 3
3/3 0 1 2 3]0 2 0 2

Let I' = N be the set of parameters and U = Z™* be the universal set. We
define a soft set fr over U by

fr(0) = {1,2,3,5,6,7,9,10,11,17},
fr(1) = fr(3) = {1,3,5,7,9,11},
fr(2) = {1,5,7,9,11}.

Since fr(3-(1+1)=3-1) = fr3-2-3-1) = fr(0—2) = fr(0+2) =
2) 2 fr(1), fr is not an N-ideal SI-action of T' over U.

It is known that if N is a zero-symmetric near-ring, then every N-ideal
of I is also an N-subgroup of I" [24]. Here, we have an analog for this case:
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Theorem 7. Let N be a zero-symmetric near-ring. Then, every N -ideal
SI-action over U is an N-group SI-action over U.

Proof. Let fr be an N-ideal SI-action of I' over U. Since fr(n(z+y)—
nx) 2 fr(y), for all x,y € T' and n € N, in particular for z = Op, it follows

that fr(n(Or +y) —n0r) = fr(ny —Or) = fr(ny) 2 fr(y). Since the other
conditions is satisfied by Definition 8, fr is an N-group SI-action over U. B

Theorem 8. Let fr be an N-ideal SI-action of I' and fa be an N-ideal
ST-action of A over U. Then, fr A fa is an N-ideal SI-action of I' x A
over U.

Proof. Let (z1,y1),(z2,y2) € T' x A and (n1,n2) € N x N. Then,
fraa((x1,y1) — (x2,y2)) 2 fraa(x1,41) N fraa(z2,y2) can be shown similar

to Theorem 4. Moreover,
Jraa((x1,91) + (22, y2) — (1,91)) = fraa(zr + 22 — 21,91 + Y2 — Y1)
= fr(x1 + 22 —21) N falyr +y2 — y1)
2 fr(z2) N faly2) = fraa(z2,y2)

and
Jraa((ni, n2)((w1,y1) + (22, 92)) — (n1,m2) (21, Y1))
= fraa(ni(z1 + z2) — iz, na(y1 + y2) — nay1)
= fr(ni(z1 + 22) —niz1) N fa(na(yr + y2) — nawi)
2 fr(z2) N faly2) = fraa(xe, y2).
Therefore, fr A fa is an N-ideal ST-action of I' x A over U. |

Definition 9. Let fr be an N-ideal SI-action of I' and fa be an N-ideal
SI-action of A over U. Then, product of N-ideal SI-actions fr and ga
is defined as fr X ga = hrxa, where hrxa(z,y) = fr(x) x ga(y) for all
(x,y) e I' x A.

Theorem 9. If fr is an N-ideal SI-action of ' and fa is an N-ideal
ST-action of A over U, then fr X ga is an N-ideal SI-action of I' x A over
UxU.

Proof. Let (z1,y1),(z2,y2) € T' x A and (n1,n2) € N x N. Then,
fraa((z1,y1) = (22, 92)) 2 fraa(@1,y1) N fraa(ze, y2) can be shown similar

to Theorem 5. Now,
Jrxa((z1,y1) + (2, 92) — (x1,91)) = frxa(@r + 22 — 21,91 +y2 — 1)
= fr(z1+ 22 —x1) X fa(yr +v2 — 1)
D fr(z2) x faly2) = frxalz2, y2)
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and
Jrxa((ni,n2)((w1,y1) + (22,92)) — (n1,n2) (71, 1))
= frxa(ni(z1 + z2) — nix1, na(y1 + y2) — nayi)
= fr(ni(z1 + 22) —niz1) X fa(ne(yr + y2) — nay1)
D fr(z2) x fa(y2) = frxa(z2, y2).
Hence, fr x ga is an N-ideal ST-action of I' x A over U x U. |

Theorem 10. If fr and hr are two N-ideal SI-actions of I' over U,
then frOhrp is an N-ideal SI-action of T over U.

Proof. Let z,y € I' and n € N. Then, (frNhr)(z —y) 2 (frOhr)(z) N
(frOhr)(y) can be shown similar to Theorem 10. Now,

(frDhp)(x+y —x) = fr(e+y—z)Nhp(z+y— )
2 fr(y) Nhr(y) = (frOhr)(y)

and

(frOhr)(n(z +y) —nz) = fr(n(z +y) — nx) NV hr(n(z +y) — nx)
2 fr(y) Nhr(y) = (frOhr)(y)

Therefore, frNhr is an N-ideal SI-action of I' over U. |

4. Applications of N-group S/-actions
and N-ideal SI-actions

In this section, we give the applications of soft image, soft pre-image,
upper a-inclusion of soft sets and N-homomorphism to N-group theory
with respect to N-group SI-actions and N-ideal ST-actions.

Theorem 11. If fr is an N-ideal SI-action of I' over U, then I'y =
{z el : fr(z) = fr(Or)} is an N-ideal of T.

Proof. It is obvious that Op € I'y € I We need to show that (i)
r—yely, (it) y+x—~ €Ty and (i) n(y+x) —ny ey foral z,y € Ty
and n € N and v € I'. If 2,y € Ty, then fr(z) = fr(y) = fr(Or). By
Proposition 1,

fr(Or) 2 fr(z—y), fr(Or) 2 fr(y+z—7)
and fr(Or) 2 fr(n(y + ) —ny)

foralln € N, z,y € I'y and v € I'. Since fr is an N-ideal SI-action of I'
over U, then for alln € N, z,y €'y and vy € T
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(@) fr(z —y) 2 fr(z) N fr(y) = fr(Or),
(4) fr(y+x—7) 2 fr(z) = fr(Or)
(#4) fr(n(y+)—ny) 2 fr(z) = fr(Or).

Hence,
fr—=y)=fr(Or), fr(y+z—7)=fr(Or)
and  fr(n(y +x) —ny) = fr(Or)
foralln € N, z,y € I'y and v € I'. Therefore I'y is an N-ideal of I. |

Theorem 12. Let fr be a soft set over U and « be a subset of U such
that ) C o C fr(Orp). If fr is an N-ideal SI-action over U, then frga s an
N-ideal of T.

Proof. Since fr(Or) 2 «, then Op € frga and () # fpga C T. Let
T,y € flga, then

fr(x) Da and fr(y) 2 a.
We need to show that
(i) x —y € f7°

(i) Y+ 2 —v e f5°

(i) n(y +2) —ny € [
for all x,y € fFQO‘, n € N and v € I'. Since fr is an N-ideal ST-action over
U, it follows that

fr(x—y) 2 fr(@)N friy) 2ana=a,
fr(y+z—7) 2 fr(z) 2
and fr(n(y+x)—n) 2 fr(x)
Thus, the proof is completed. |

1V
=}

Theorem 13. Let fr and fa be soft sets over U and ¥ be an N -isomor-
phism from T to A. If fr is an N-ideal SI-action of T' over U, then ¥(fr)
is an N-ideal ST-action of A over U.

Proof. Let é1,62 and n € N. Since U is surjective, there exists y1,72 € I’
such that U(y;) = 01 and ¥U(y2) = d2. Then,

) =
(U(fr)(61 = 62) = (J{fr(v) : v €T, ¥(y) = 61 — 62}
= | J{fr(n) v €T,y =07 (61 — 62)}
= | H{fr() v ey =01 (T(y — ) =71 — 12}
= U{fr(’h cv € T, W(y) = 6,0 = 1,2}
o (J{frn)n fr ’Yz) vi € I, U (y;) = 65,1 =1,2}
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= (J{fr(n) :m €T, ¥(1) = 61})
N (J{fr(2) 92 €T, (y2) = 62})
= (¥(fr))(01) N (¥(fr))(d2)-
Also,
(T(fr) 01+ 02— 01) = [ J{fr(7) sy €T, V(y) =61 + 65 — &1}
= (J{fr() sy €T,y =161 + 62 — 61)}
= (Jfr() v e,y =01 (¥(n 472 — 7))

=71+ -}
= U{fr '71+'72_'Yl) cy € D, ¥(y) =64, =1,2}

D (Hfr(r2) s 72 €T, ¥(32) = b2} = (T(f1))(62).
Furthermore,
(T(fr))(n(01 + 62) — ndr) = J{fr(y) : 7 €T, W(7) = n(1 + 63) — ndy }
= (@) 1y €T,y =T (n(61 + 62) — ndy)}
= Ul () 1y €T,y = (T (n(n +92) — )}
= (J{fr() i v €Ty = n(m +72) — nn}
= (J{fr(n(n +92) =nm) 17 € T, 0 () = 6,0 = 1,2,3}
O (J{fr(2) s 92 €T, W(r2) = 2} = (U(fr))(52)-
Hence, ¥(fr) is an N-ideal SI-action of A over U. n
Theorem 14. Let fr and fa be soft sets over U and ¥ be an N-homomor-

phism from N to A. If fa is an N-ideal SI-action of A over U, then
U—L(fa) is an N-ideal SI-action of T' over U.

Proof. Let 1,72 € I' and n € N. Then,
(U (fa)(n —12) = fal¥(n —2)) = fa
2 fa(¥(y)) N fa(e(
= (T (fa))(m) N (¥~
Also,

(U fa))n +r2 —m) = fa(@(n +72 — 1))
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Furthermore,

(U (fa))(n(y +72) —nm) = fa(@((n(y +72) — nn)))
= fa(((¥(11) +¥(y2)) —n¥(n))
D fal¥(y2) = (T (fa))(r2)-

Hence, ¥~ (fa) is an N-ideal SI-action of I' over U. [ |

5. Conclusion

In this paper, we have defined a new type of N-group action on a soft set,
called N-group SI-action by using the soft sets. This new concept picks up
the soft set theory, set theory and N-group theory together and therefore,
it is very functional for obtaining results in the mean of N-group struc-
ture. Based on this definition, we have introduced the concept of N-ideal
ST-action of an N-group. We have then investigated these notions with
respect to soft image, soft pre-image and upper a-inclusion of soft sets.
Finally, we give some applications of N-ideal SI-actions to N-group theory.
To extend this study, one can further study the other algebraic structures
such as different algebras in view of their S7-actions.
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