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1 Introduction

The concept of neutrosophic set was first introduced by
Smarandache [13,16] which is a generalization of the clas-
sical sets, fuzzy set [18], intuitionistic fuzzy set [4] and in-
terval valued fuzzy set [7]. Soft Set theory was initiated by
Molodstov as a new mathematical tool which is free from
the problems of parameterization inadequacy. In his paper
[11], he presented the fundamental results of new theory
and successfully applied it into several directions such as
smoothness of functions, game theory, operations research,
Riemann-integration, Perron integration, theory of proba-
bility. Later on many researchers followed him and worked
on soft set theory as well as applications of soft sets in de-
cision making problems and artificial intelligence. Now,
this idea has a wide range of research in many fields, such
as databases [5, 6], medical diagnosis problem [7], deci-
sion making problem [8], topology [9], algebra and so
on.Maji gave the concept of neutrosophic soft set in [8]
and later on Broumi and Smarandache defined intuition-
istic neutrosophic soft set. We have worked with neutro-
sophic soft set and its applications in group theory.

2 Preliminaries

2.1 Nuetrosophic Groups
Definition 1 [14] Let (G,*) be any group and let

(GUI)= {a+ bl : a,b € G} . Then neutrosophic

groupisgeneratedby I and G under * denoted by
N(G) = {(G U I>,>x<} . I iscalled the neutrosoph-

ic element with the property 1> = I . For aninteger n
,n+ I and nl areneutrosophic elementsand
01 =0.

-1
I, theinverse of I is not defined and hence does not
exist.

Theorem 1 [14] Let N(G) be a neutrosophic
group. Then
H N (G) in general is not a group;

2) N (G ) always contains a group.

Definition 2 A pseudo neutrosophic group is defined as a
neutrosophic group, which does not contain a proper sub-
set which isa group.

Definition 3 Let N(G) be a neutrosophic group.
Then,
1) A proper subset N(H) of N(G) is said to be a

neutrosophic subgroup of N (G it N (H ) isa

neutrosophic group, that is, N (H ) contains a
proper subset which is a group.
2) N < H ) is said to be a pseudo neutrosophic sub-

group if it does not contain a proper subset which is a
group.
Example1 (N(Z),+) . (N(Q),+) (N(R),+) and

(N(C),+) areneutrosophic groups of integer, rational,
real and complex numbers, respectively.

Example2let Z, = {0,1,2,...76} be a group under
addition modulo 7 .

N(G) = {(Z7 ul),'+ 'modulo?} isa neutro-
sophic group which isin fact a group. For

N(G) = {a + bl :a,b € Z7} isagroup under °
4+ "modulo 7 .

Definition 4 Let N (G) be a finite neutrosophic group.

Let P beaproper subsetof N (G) which under the
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operationsof N ( G) is a neutrosophic group. If

0<P) / 0<N<G)> thenwecall P tobealagrange
neutrosophic subgroup.
Definition 5 N(G) is called weakly Lagrange neutro-

sophic group if N ( G ) has at least one Lagrange neu-
trosophic subgroup.

Definition 6 N ( G) is called Lagrange free neutrosoph-
icgroupif IV ( G ) has no Lagrange neutrosophic sub-
group.

Definition7 Let N ( G) be a finite neutrosophic group.
Suppose L isa pseudo neutrosophic subgroup of
N(G) and if o(L) / o(N(G)) thenwecall L
to be a pseudo Lagrange neutrosophic subgroup.
Definition 8 If N(G) has at |east one pseudo La-

grange neutrosophic subgroup thenwecall N ( G ) to
be a weakly pseudo Lagrange neutrosophic group.
Definition 9 If IV < G ) has no pseudo Lagrange neutro-
sophic subgroup thenwecall NV ( G ) to be pseudo La-
grange free neutrosophic group.

Definition 10 Let N ( G ) be a neutrosophic group. We
say a neutrosophic subgroup H of N (G ) isnormal
ifwecanfind z and y in N(G) such that

H = zHy for all x,yEN(G) (Note z =y or

U canalso occur).

y=x
Definition 11 A neutrosophic group N(G) which has

no nontrivial neutrosophic normal subgroup is called a
simple neutrosophic group.

Definition 12 Let N ( G) be a neutrosophic group. A
proper pseudo neutrosophic subgroup P of N (G ) is
said to be normal if wehave P = zPy for all

T,y € N(G) . A neutrosophic group is said to be
pseudo simple neutrosophic group if N ( G ) has no

nontrivial pseudo normal subgroups.

2.2 Soft Sets

Throughout this subsection U refers to an initial
universe, F is a set of parameters, P (U ) is the pow-
ersetof U ,and A C FE .Molodtsov [12] defined the
soft set in the following manner:

Definition13 [11] A pair (F, A ) is called a soft set
over U where F' isamapping givenby F' :

A— P(U).

In other words, a soft set over U is a parameterized fami-
ly of subsets of the universe U/ .For e € A, F (e )
may be considered as the set of e -elements of the soft set
(F ,A ) , or as the set of e-approximate elements of the

soft set.

Example 3 Supposethat U istheset of shops. E is
the set of parameters and each parameter isaword or sen-
tence. Let

high rent,normal rent,
E =
in good condition,in bad condition

Let us consider a soft set (F, A > which describes the

attractiveness of shopsthat Mr. Z istaking on rent. Sup-
pose that there are five houses in the universe

U= {hl,hQ,h3,h4,h5} under consideration, and that
A= {61,62,63} be the set of parameters where

€1 stands for the parameter 'high rent,
€ stands for the parameter normal rent,

€3 stands for the parameter 'in good condition.
Suppose that

F(er) = {hi,hy} »
Fey) = {hy,hs} >
Feg) = {hg,hy,hs} -

The soft set (F ,A ) is an approximated family
{F(e;),i = 1,2,3} of subsets of the

set U which gives us a collection of approximate de-
scription of an object. Thus, we have the soft set (F, A) as
a collection of approximations as below:

(F,A) = { highrent = {h ,h,}, normal rent
= {hy, R}, in good condition = {hg,h4,h5 }} .

Definition 14 [3] . For two soft sets (F,A) and
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<H,B) over U, (F,A) iscalled a soft subset of
(H,B) if

) AC B and

2) F(e) C H(e),forall e € A .

This relationship is denoted by (F,A) C (H,B) .
Similarly (F,A) is called a soft superset of (H,B)
it (H,B) isasoftsubsetof (F,A) whichis denot-
edby (F,A)D (H,B).

Definition 15 [ 3] . Two soft sets (F,A) and
<H,B) over U arecalled soft equal if(F,A) isa
soft subset of (H,B) and (H,B) isa soft subset of
(F,A).

Definition 16 Let [3] (F,A) and (G,B) betwo

soft sets over a common universe U such that
AN B = ¢ . Thentheir restricted intersection is denot-

edby (F,A) N, (G,B) = (H,C) where (H,C)
isdefinedas H(c) = F(c) N G(c) forall
ceC=ANBAB.

Definition 17[ 3] The extended intersection of two soft

Ssets (F,A) and <G,B) over a common universe U
is the soft set (H,C’) ,where C = A U B ,andfor
al e C, He) isdefinedas

F(e) ifec A-B
H(e) = G(e) ifeeB-—A
F(e)n G(e) if e AN B.

We write (F,A)N_(G,B) = (H,C) .
Definition 18 [ 3] The restricted union of two soft sets

(F,A) and (G,B) over a common universe U is
the soft set (H,C’) ,where C = A U B , andfor all
ecC, He) isdefinedasthesoftset (H,C') =
<F,A)UR (G,B) where C' = AN B and
H(c) = F(c)UG(c) foral c e C.

Definition 19[ 3] The extended union of two soft sets

(F,A) and (G,B) over acommon universe U is
the soft set (H,C) ,where C = A U B , and for all
ecC, H(e) is defined as

F(e) ifec A-B
H(e) = G(e) ifee B—A
F(e) UG(e) ifee ANB.

Wewrite (F, A)U_ (G,B) = (H,C) .

2.3 Soft Groups
Definition 20[ 2] Let (F,A) be a soft set over G .
Then (F,A) issaid to be a soft group over G if and

only if F(x) < @G forall z € A.

Example 4 Quppose that
G=A= 53 = {6, (12)7(13)7(23)a(123)7(132)}

. Then (F,A) is a soft group over S3 where

Fle)={e}.

F(12) = {e(12)},

F(13) = {e,(13)},

F(23) ={e(23)},

F(123) = F(132) = {¢,(123),(132)}.

Definition 21[2] Let (F,A) be a soft group over G .
Then
1) (F A > is said to be an identity soft group over G

if F(aj) = {e} forall x € A, where e isthe
identity element of G and
2) (F ,A > is said to be an absolute soft group if

F(x):G forall £ € A .
Definition 22 The restricted product (H,C) of two soft
groups (F,A) and (K,B) over (G isdenoted by
thesoftset (H,C) = (F,A) (K,B) where
C =ANB and H isasetvalued function from C
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to P(G) andisdefinedas H(c) = F(c)K(c) for
al ¢ € C .Thesoftset (H,C) iscalled therestrict-
ed soft product of (F,A) and (K,B) over G.

3 Soft Neutrosophic Group
Definition 23 Let N(G) be a neutrosophic group and
(F,A) be soft set over N(G) .Then (F,A) is
called soft neutrosophic group over N (G) if and only
it F(z)<N(G), foral z€A.
Example5 Let

NZ) = 0,1,231,21,3[,1+ 1,1 4+2[,1+3I,

( 4)_ 241242124313+ 1,3+21,3+3]
be a neutrosophic group under addition modulo 4 Let
A= {61,62,63,64} be the set of parameters, then
(F,A) issoft neutrosophic group over N<Z4)
where
F(e)=1{0123},F(e,)={0,1,21,31},
F(ey)={0,2,21,2 4 21},
F(e)=1{0,1,21,31,22+ 21,2+ 1,2+ 31}.

Theorem 2 Let (F, A> and (H, A) betwo soft neu-
trosophic groupsover N (G ) . Then their intersection
<F, A) N <H, A) is again a soft neutrosophic group
over N (G ) )

Proof The proof is straightforward.

Theorem 3 Let (F,A) and (H,B) betwo soft neu-

trosophic groupsover N(G). If AN B = ¢ , then
(F,A) U (H,B) is a soft neutrosophic group over
N(G).

Theorem 4 Let (F,A) and (H,A) be two soft neu-
trosophic groups over N(G) Af F(e) - H(e)for

al e € A ,then (F,A) is a soft neutrosophic sub-

group of <H,A> .
Theorem 5 The extended union of two soft neutrosophic
groups (F,A) and (K,B) over N(G) isnot a
soft neutrosophic group over N (G ) .
Proof Let (F,A) and (K,B) be two soft neutro-
sophic groups over N(G) .Let C = AU B ,then
forall e € C, (F,A)U_ (K,B) = (H,C) where
= F(e) Ifec A- B,
= K(e) If e e B— A,
=F(e)UK(e) Ifec ANB
As union of two subgroups may not be again a subgroup.
Clearlyif e € C' = AN B, then H(e) may not be

H(e)

a subgroup of N < G ) . Hence the extended union
(H ,C ) is not a soft neutrosophic group over N (G ) .
Example6 Let (F, A) and (K, B) betwo soft

neutrosophic groupsover N (ZQ) under addition

modulo 2 , where
d Fle) = {01}, F(e,) = {0.1}

K(ey,) ={0,1},K(e;)={0,1+I}.
Then clearly their extended union isnot a soft neutrosoph-
ic group as

H(62> = F(eQ) U K(eQ) = {O,l,[} isnot a
subgroup of N(ZQ) .

Theorem 6 The extended intersection of two soft neutro-
sophic groupsover N (G ) is soft neutrosophic group
over N <G> .

Theorem 7 Therestricted union of two soft neutrosophic
groups <F,A> and (K,B) over N(G) isnot a
soft neutrosophic group over N (G )

Theorem 8 Therestricted intersection of two soft neutro-
sophic groupsover N (G ) is soft neutrosophic group
over N <G> .

Theorem 9 Therestricted product of two soft neutrosoph-
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ict groups (F,A) and (K,B) over N(G) isa
soft neutrosophic group over N ( G ) .

Theorem 10 The AND operation of two soft neutro-
sophic groupsover N (G ) is soft neutrosophic group
over N (G) )

Theorem 11 The OR operation of two soft neutrosophic
groupsover N ( G ) may hot be a soft neutrosophic
group.

Definition 24 A soft neutrosophic group which does not
contain a proper soft group iscalled soft pseudo neutro-

sophic group.
Example 7 Let

N(Zy) = (2,01)={01,1,1+ I} beaneu
trosophic group under addition modulo 2. Let
A= {61,62,63} be the set of parameters, then
(F,A) isa soft pseudo neutrosophic group over
N(G) where
F(e)={0,1},
Fe,)=1{0,1},
F(ey)={01+1}.
Theorem 12 The extended union of two soft pseudo neu-
trosophic groups (F,A) and (K,B) over
N (G ) isnot a soft pseudo neutrosophic group over
N(G).
Example 8 Let
N(Zy) = (2,UTI)={0,1,1,1+ I} beaneu
trosophic group under addition modulo 2. Let (F,A)

and (K , B) be two soft pseudo neutrosophic groups

over N(G) , Where
Fle)) = {01}, F(e,) = {0.1},
Fey) ={0,1+1}.
And
K(e)={0.1+1},K(e,) = {0.1}.

Clearly their restricted union is not a soft pseudo neutro-
sophic group as union of two subgroups is not a subgroup.

Theorem 13 The extended intersection of two soft pseudo
neutrosophic groups <F,A> and (K,B) over

N ( G ) isagain a soft pseudo neutrosophic group over
N(G).

Theorem 14 The restricted union of two soft pseudo neu-
trosophic groups ( F.A ) and (K, B ) over

N ( G ) isnot a soft pseudo neutrosophic group over
N(G).

Theorem 15 The restricted intersection of two soft pseudo
neutrosophic groups (F, A ) and (K, B ) over

N ( G ) isagain a soft pseudo neutrosophic group over
N(G).

Theorem 16 The restricted product of two soft pseudo
neutrosophic groups (F, A ) and (K, B ) over

N ( G) isa soft pseudo neutrosophic group over
N(G).

Theorem 17 The AND operation of two soft pseudo
neutrosophic groupsover N ( G ) soft pseudo neutro-

sophic soft group over N (G ) )
Theorem 18 The OR operation of two soft pseudo neu-

trosophic groupsover N (G ) may not be a soft pseudo

neutrosophic group.

Theorem19 Every soft pseudo neutrosophic groupisa
soft neutrosophic group.

Proof The proof is straight forward.

Remark 1 The converse of above theorem does not hold.

Example9 Let N<Z4) be a neutrosophic group and
(F,A) be a soft neutrosophic group over N(Z4) .
Then
F(e ) ={0123},F(e,) ={0,1,21,31},
Fey)=1{0,2,21,2+2I}.

But ( F.A ) isnot a soft pseudo neutrosophic group as

<H,B) isclearly a proper soft subgroup of (F,A).
where
H(e)={02},H(e,)={0,2}.

TheoremZO(F,A) over N(G) is a soft pseudo

Muhammad Shabir, Mumtaz Ali, Munazza Naz, and Florentin Smarandache, Soft Neutrosophic Group



18

Neutrosophic Sets and Systems, Vol. 1, 2013

neutrosophic group if N < G ) isa pseudo neutrosoph-
ic group.

Proof Suppose that N ( G ) be a pseudo neutrosophic
group, then it does not contain a proper group and for all

e € A, the soft neutrosophic group <F ,A ) over
N(G) is such that F(e) = N(G). Since each
F ( e ) is a pseudo neutrosophic subgroup which does not

contain a proper group which make <F ,A ) is soft

pseudo neutrosophic group.
Example 10 Let

N(Zy) = (Z,01)={0,1,1,1+ I} beapseudo
neutrosophic group under addition modulo 2. Then
clearly (F, A > a soft pseudo neutrosophic soft group

over N(ZQ) , where
Fle)={0.1},F(e,) = {0.1},
Fe))={01+1}.
Definition 25 Let (F,A) and (H,B) betwo soft
neutrosophic groups over N(G) . Then (H,B) isa
soft neutrosophic subgroup of (F ,A) , denoted as
(H,B) =< (F,A) if
1) BC A and
2) H(e)=< F(e). forall e€ A.
Example1llet N(Z,) = <Z4 U ]> be a soft neu-

trosophic group under addition modulo 4 , that is
N 0,1,2,3,1,21,31,1 + 1,1 + 21,1 + 31,
(2,) = 24+ 1,2+421,2431,3+1,3+21,3+3I|

Let (F ,A) be a soft neutrosophic group over
N(Z,)  then
F(e ) ={0123} F(e,) ={0,1,21,31},
F(ey)={0,2,21,2+2I},
Fe,)={0,1,21,31,2,2+ 21,2+ 1,2+ 31}.
(H ,B) is a soft neutrosophic subgroup of (F ,A) ,

where

H(e) = {0.2).H(e,) = {0.21},
He,)={0,1,21,31}.

Theorem 21 Asoft groupover GG isalwaysa soft neu-
trosophic subgroup of a soft neutrosophic group over

N(G) it AC B
Proof Let (F, A) beasoft neutrosophic group over
N(G) and (H,B) beasoftgroupover G. As
G C N(G) andforall
b€ B,H(b) <G C N(G).Thisimplies
H(e)= F(e).forall e € A as B C A. Hence
(H,B) < (F,A).
Example 12 Let (F,A) be a soft neutrosophic group
over N(Z4) , then
F(e)=1{0,1,23},F(e,) ={0,1,21,31},
F(ey) ={0,2,21,2+2I}.
Let B = {el,eg} such that (H,B) < (F,A) ,

where

H(e ) ={0.2},H(;)={0.2}.
Clearly B C A and H(e) < F(e) for all
e € B.

Theorem 22 A soft neutrosophic group over N ( G)

always contains a soft group over G.
Proof The proof is followed from above Theorem.

Definition 26 Let (F,A) and <H,B) betwo soft
pseudo neutrosophic groupsover N (G ) . Then

(H ,B) iscalled soft pseudo neutrosophic subgroup of
(F,A)  denotedas (H,B) < (F,A) ,if

) BCA
2) H(e)=< F(e). forall e € A.

Example 13 Let (F, A) be a soft pseudo neutrosophic

group over N<Z4) , Where
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F(e)={0,1,21,31},F(e,) = {0,21}.

Hence (H,B) =< (F,A) where

H(e ) ={0,21}.
Theorem 23 Every soft neutrosophic group (F,A)

over N (G) has soft neutrosophic subgroup aswell as

soft pseudo neutrosophic subgroup.
Proof = Straightforward.

Definition 27 Let (F,A) be a soft neutrosophic
group over N(G) , then (F,A) is called the identity
soft neutrosophic group over N <G ) if

F(z)={e}, foral z € A where ¢ istheiden-
tity element of G .
Definition 28 Let (H,B) be a soft neutrosophic

group over N(G) , then <H,B) iscalled Full-soft
neutrosophic group over N (G) if

F(:v):N(G) Jforal x € A.

Example 14 Let

a+bl : a,b€ R and

N(R) =
(£) I is indeterminacy

isa neutrosophic real group where R isset of real num-
bersand I = I ,therefore " = I ,for n a posi-
tive integer. Then (F,A) is a Full-soft neutrosophic

real group where
F(e) = N(R), for all e € A

Theorem 24 Every Full-soft neutrosophic group contain
absolute soft group.

Theorem 25 Every absolute soft group over G isa soft
neutrosophic subgroup of Full-soft neutrosophic group

over N(G) )
Theorem 26 Let N(G) be a neutrosophic group. If
order of N(G) is prime number, then the soft neutro-

sophic group (F,A) over N(G) iseither identity

soft neutrosophic group or Full-soft neutrosophic group.
Proof Straightforward.

Definition 29 Let <F,A) be a soft neutrosophic group
over N(G) .If forall e € A ,each F(e) is La-
grange neutrosophic subgroup of N (G ) , then
<F,A) iscalled soft Lagrange neutrosophic group
over N(G) .

Example 15 Let N(Z3 /{0}) ={1,2,1,2[} is a
neutrosophic group under multiplication modulo 3 . Now
{1,2} , {1,[} are subgroups of N(Z3 /{0})
which dividesorder of N (Z, / {0}) . Thenthe soft
neutrosophic group

(F.A) ={F(e) = {12}, F(e,) = {LT}}
isan example of soft Lagrange neutrosophic group.
Theorem 27 1f N (G) is Lagrange neutrosophic group,
then (F,A) over N(G) issoft Lagrange neutro-

sophic group but the converseis not truein general.
Theorem 28 Every soft Lagrange neutrosophic group is
a soft neutrosophic group.

Proof Straightforward.

Remark 2 The converse of the above theorem does not
hold.

Example16Let N(G) = {1,2,3,4,1,21,31,41}
be a neutrosophic group under multiplication modulo 5
and (F, A) be a soft neutrosophic group over

N(G) , Where
F(e)={14,1,21,31,41} F(e,) = {1,2,3,4},
Fl(ey)={1,1,21,31,41}.

But clearlyitisnot soft Lagrange neutrosophic group as
F(el> which is a subgroup of N(G) does not divide
order of N(G) .

Theorem291f N (G) is a neutrosophic group, then the

soft Lagrange neutrosophic groupisa soft neutrosophic
group.
Proof Suppose that N ( G ) be a neutrosophic group

and (F , A) be a soft Lagrange neutrosophic group

over N ( G ) . Then by above theorem (F, A) is also

soft neutrosophic group.
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Example 17 Let N<Z4) be a neutrosophic group and
(F,A) isa soft Lagrange neutrosophic group over
N<Z4) under addition modulo 4 , where
F(e ) ={0123},F(e,) ={0,1,21,31},
Fey)={0,2,21,2+ 21}

But (F,A) has a proper soft group (H,B) , where

H(e )=1{02},H(e;)={0,2}.

Hence (F,A) is soft neutrosophic group.

Theorem 30 Let (F,A) and (K,B) betwo soft

Lagrange neutrosophic groupsover N <G ) . Then

1) Their extended union (F,A)U_ (K,B) over
N (G) isnot soft Lagrange neutrosophic group
over N(G).

2) Their extended intersection (F, A)N_ (K, B)
over N (G) isnotsoft Lagrange neutrosophic
group over N (G) .

3) Their restricted union (F,A)Up (K,B) over
N (G ) is not soft Lagrange neutrosophic group
over N(G).

4) Their restricted intersection (F,A )N, (K, B)
over IV (G ) is not soft Lagrange neutrosophic

group over [V ( G ) .

5) Their restricted product (F,A):(K,B) over
N (G) isnotsoft Lagrange neutrosophic group
over N(G).

Theorem 31 Let (F,A) and (H,B) betwo soft

Lagrange neutrosophic groupsover N (G ) .Then

1) Their AND operation (F,A)A(K,B) isnot

soft Lagrange neutrosophic group over [N (G ) .

2) Their OR operation (F,A) \Y <K,B> is not a
soft Lagrange neutrosophic group over N ( G ) .
Definition 30 Let (F,A) bea soft neutrosophic
group over N(G) . Then (F,A) iscalled soft weak-
ly Lagrange neutrosophic group if atleast one F(e) isa
Lagrange neutrosophic subgroup of N (G ) , for some
ec A.
Example18Let N (G) = {1,2,3,4,1,21,31,41}

be a neutrosophic group under multiplication modulo 5 ,
then (F, A) isa soft weakly Lagrange neutrosophic

group over N(G) , Where
F(e)={L4,121,31,41},F(e,) = {1,2,3,4},
F(ey) ={1,1,21,31,41}.

As F(el> and F(e3) which are subgroups of
N(G) do not divide order of N(G) :

Theorem 32 Every soft weakly Lagrange neutrosophic
group (F,A) is soft neutrosophic group.

Remark 3 The conver se of the above theorem does not
hold in general.

Example19 Let N <Z 4) be a neutrosophic group un-
der additionmodulo 4 and A = {61,62} be the set
of parameters, then (F,A) isa soft neutrosophic
group over N<Z4) , Where
F(e)={0,1,21,31},F(e,) = {0,21}.
But not soft weakly Lagrange neutrosophic  group over
N(z,).
Definition 31 Let (F, A) be a soft neutrosophic group
over N(G) . Then (F,A) iscalled soft Lagrange
free neutrosophic groupif F' (e) is not Lagrangeneu-
trosophic subgroup of N(G) forall e€ A .

Example20Let N(G) = {1,2,3,4,1,21,31,41}
be a neutrosophic group under multiplication modulo 5
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and then (F, A> bea soft Lagrange free neutrosophic

group over N(G) , Where

F(e)={141213141} F(e,) ={1,1,21,31,A}.

As F(el) and F(eQ) which are subgroups of
N(G) do not divide order of N(G) .

Theorem 33 Every soft Lagrange free neutrosophic
group (F,A) over N(G) isa soft neutrosophic
group but the converseis not true.

Definition 32 Let (F,A) bea soft neutrosophic group

over N(G) fforall e € A ,each F(e) isa
pseudo Lagrange neutrosophic subgroup of N ( G ) , then
<F, A ) iscalled soft pseudo Lagrange neutrosophic
group over N (G) .
Example2l Let N ( Z, ) be a neutrosophic group un-
der additionmodulo 4 and A = {e,,e,} betheset
of parameters, then (F ,A > isa soft pseudo Lagrange
neutrosophic group over N <Z 4) where
F(e)={0,1,21,31},F(e,) = {0,21}.
Theorem 34 Every soft pseudo Lagrange neutrosophic
group is a soft neutrosophic group but the converse may

not be true.
Proof Straightforward.

Theorem 35 Let (F,A) and (K,B) betwo soft

pseudo Lagrange neutrosophic groupsover [N < G ) .

Then

1) Their extended union (F ,A ) U, (K ,B ) over
N < G ) is not a soft pseudo Lagrange neutrosophic
group over NV ( G ) .

2) Their extended intersection <F , A) N, (K , B )
over N (G ) is not pseudo Lagrange neutrosophic

soft group over N ( G ) .

3) Their restricted union <F, A) Up (K, B) over

N < G ) is not pseudo Lagrange neutrosophic soft
group over N ( G ) .

4) Their restricted intersection ( F A ) Np ( K.,B )
over IV (G ) is also not soft pseudo Lagrange neu-
trosophic group over N <G ) .

5) Their restricted product (F JA ):\ (K ,B ) over
N < G ) is not soft pseudo Lagrange neutrosophic
group over N ( G ) .

Theorem 36 Let (F, A ) and (H, B) betwo soft

pseudo Lagrange neutrosophic groupsover N < G ) .

Then

1) Their AND operation (F,A) A (K,B) is not
soft pseudo Lagrange neutrosophic group over
N(G).

2) Their OR operation (F,A) V (K, B) isnot a
soft pseudo Lagrange neutrosophic soft group over
N(G).

Definition 33 Let (F,A) bea soft neutrosophic group

over N(G) . Then (F,A) iscalled soft weakly

pseudo Lagrange neutrosophic group if atleast one
F ( e ) is a pseudo Lagrange neutrosophic subgroup of

N(G) forsome e € A .
Example22Let N (G) = {1,2,3,4,1,21,31,41}

be a neutrosophic group under multiplication modulo 5
Then ( F.A ) isa soft weakly pseudo Lagrange neutro-

sophic group over N(G) , where
F(e)={1,1,21,31,41},F(e,) = {1,1}.

AsF(el> which is a subgroup of N(G) does not di-

vide order of N(G) )

Theorem 37 Every soft weakly pseudo Lagrange neutro-

sophic group (F,A) is soft neutrosophic group.

Remark 4 The converse of the above theoremis not truein
general.
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Example23 Let N ( Z, ) be a neutrosophic group un-
der additionmodulo 4 and A = {el, €, } be the set
of parameters, then (F, A) isa soft neutrosophic
groupover N ( Z, ) ,\where

F(e)={).1,21,31},F(e,) = {0,21}.
But it isnot soft weakly pseudo Lagrange neutrosophic
group.

Theorem 38 Let (F,A) and (K,B) betwo soft

weakly pseudo Lagrange neutrosophic groups over

N(G) .Then

1) Their extended union ( F, A) U, < K,B ) over
N ( G ) is not soft weakly pseudo Lagrange neutro-
sophic group over N (G ) .

2) Their extended intersection <F , A) N, <K ,B )
over N (G ) is not soft weakly pseudo Lagrange
neutrosophic group over [N (G ) .

3) Their restricted union <F, A) UR (K, B) over
N (G ) is not soft weakly pseudo Lagrange neutro-
sophic group over N ( G ) .

4) Their restricted intersection ( F.A ) Np < K,B )
over N (G ) is not soft weakly pseudo Lagrange

neutrosophic group over N (G ) .

5) Their restricted product (F VA ):\ (K ,B ) over
N (G ) is not soft weakly pseudo Lagrange neutro-
sophic group over N (G ) .
Definition 34 Let (F, A) bea soft neutrosophic group
over N(G) . Then (F,A) iscalled soft pseudo La-
grange free neutrosophic group if F ( e) is not pseudo

Lagrange neutrosophic subgroup of N (G ) , for all
eeA.

Example24Let N(G) = {1,2,3,4,1,21,31,41}
be a neutrosophic group under multiplication modulo 5
Then (F, A ) isa soft pseudo Lagrange free neutro-

sophic group over N(G) , where

Fle)={1121,31,41} F(e,) = {1,1,21,31,41}.

As F(el> and F(eQ) which are subgroups of

N(G) do not divide order of N(G) :

Theorem 39 Every soft pseudo Lagrange free neutrosoph-
ic group (F,A) over N(G) isasoft neutrosophic
group but the converseis not true.

Theorem 40 Let (F,A) and (K,B) betwo soft

pseudo Lagrange free neutrosophic groupsover N ( G )
. Then
1) Their extended union (F, A ) U, (K, B) over

N (G ) isnot soft pseudo Lagrange free neutro-
sophic group over IV (G) .

2) Their extended intersection (F , A) N, <K , B )
over N ( G ) is not soft pseudo Lagrange free neu-
trosophic group over N (G ) .

3) Their restricted union (F, A ) Ug <K, B ) over
N (G ) is not pseudo Lagrange free neutrosophic
soft group over N (G ) .

4) Their restricted intersection ( F, A) Np <K ,B )
over N ( G ) is not soft pseudo Lagrange free neu-
trosophic group over N (G ) .

5) Their restricted product ( F A ):\ ( K.B ) over
N (G ) isnot soft pseudo Lagrange free neutro-
sophic group over N (G) .

Definition 35 A soft neutrosophic group (F, A) over

N (G ) iscalled soft normal neutrosophic group over
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N(G) if F(e) isa normal neutrosophic subgroup of
N(G) Jforall e € A .
Example2sLet N (G) = {e,a,b,c,1,al,bI,cI}

be a neutrosophic group under multiplica'[ionwherea2

=¥ ==ebc=ch=aac=ca=ba=ba=c.
Then (F,A) isa soft normal neutrosophic group over
N(G) where

F(el> = {e,a,],al},
Fey) ={eb 10},
F(e3) = {e,c,[,c[}

Theorem 42 Every soft normal neutrosophic group

(F, A) over N(G) isa soft neutrosophic group but
the converseis not true.

Theorem 42 Let (F,A) and (H,B) be two soft

normal neutrosophic groupsover N ( G ) . Then

1) Their extended union (F LA ) U, (K ,B ) over
N ( G ) is not soft normal neutrosophic group over
N(G).

2) Their extended intersection <F , A) N, (K , B )
over IV (G ) is soft normal neutrosophic group
over N (G ) .

3) Their restricted union <F, A ) Up (K, B ) over
N ( G > is not soft normal neutrosophic group over
N(G).

4) Their restricted intersection (F , A) Np (K ,B )

over N (G ) issoft normal neutrosophic group
over N(G).

5) Their restricted product (F,A)A(K ,B) over
N (G) isnot soft normal neutrosophic soft group
over N(G).

Theorem 43 Let (F,A) and (H,B) betwo soft

normal neutrosophic groupsover N (G Then
A

).

1) Their AND operation (F,A) (K,B) is soft
normal neutrosophic group over N (G ) .

2) Their OR operation (F,A) \% (K, B) is not
soft normal neutrosophic group over [N (G ) .

Definition 36 Let (F,A) be a soft neutrosophic group

over N(G) . Then (F,A) iscalled soft pseudo

normal neutrosophic groupif F ( e) isa pseudo nor-

mal neutrosophic subgroup of N(G) ,forall e € A

iExampIe26 Let

N(Z,)=(Z,uI)={01,1,1+ 1} beaneu

trosophic group under addition modulo 2 gngd let

A= {61,62} be the set of parameters, then (F,A)

issoft pseudo normal neutrosophic group over

N(G), where
Fle)={01},F(ey)={0,1+1}.

As F<€1> and F(eg) are pseudo normal subgroup

of N(G) :

Theorem 44 Every soft pseudo normal neutrosophic

group (F,A> over N(G) isa soft neutrosophic

group but the converse is not true.

Theorem 45 Let (F,A) and (K,B) betwo soft

pseudo normal neutrosophic groupsover N (G ) . Then

1) Their extended union (F, A ) U, (K, B) over
N < G ) is not soft pseudo normal neutrosophic
group over N ( G ) .

2) Their extended intersection (F ,A ) N, (K , B )
over N (G ) is soft pseudo normal neutrosophic
group over N ( G ) .

3) Their restricted union (F, A) Up <K, B) over

N < G ) is not soft pseudo normal neutrosophic
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group over [V ( G ) .
4) Their restricted intersection (F , A) Np <K ,B )

over N (G ) is soft pseudo normal neutrosophic

group over [V ( G ) .

5) Their restricted product (F,A):(K ,B) over
N (G) isnotsoft pseudo normal neutrosophic
group over N (G ) .

Theorem 46 Let( F, A) and (K, B) betwo soft

pseudo normal neutrosophic groupsover N (G ) . Then

1) Their AND operation (F,A) A <K,B) is
soft pseudo normal neutrosophic group over
N(G).

2) Their OR operation (F,A) \% <K, B) is not
soft pseudo normal neutrosophic group over
N(G).

Definition 37 Let N ( G) be a neutrosophic group.

Then (F,A) iscalled soft conjugate neutrosophic

group over N(G) if and only if F(e) is conjugate

neutrosophic subgroup ofN(G),for al ec A .

Example 27 Let
0,1,2,3,4,5,1,21,31,41,51,

|1+ I,24+1,3+41,...,5+5]

be a neutrosophic group under addition modulo 6 and

let P ={0,3,31,3+ 3} and
K ={0,2,4,2+ 21,4+ 4I,21,41 } are conju-

N(@)

gate neutrosophic subgroupsof N (G) . Then
(F ,A) is soft conjugate neutrosophic group over
N(G) , where

F(e ) =1{0,3,31,3+3I},
Fe,)=1{0,2,4,24 21,4 + 41,21, 41}.

Theorem 47 Let (F,A) and (K,B) betwo soft

conjugate neutrosophic groupsover N (G ) . Then

1) Their extended union (F, A ) U, (K, B) over
N (G ) is not soft conjugate neutrosophic group
over NV (G ) )

2) Their extended intersection (F , A) N, <K ,B )
over N ( G ) is again soft conjugate neutrosophic
group over [N < G ) )

3) Their restricted union (F, A) Up <K, B) over
N (G ) is not soft conjugate neutrosophic group
over NV (G ) )

4) Their restricted intersection (F , A) Np <K ,B )
over N (G ) is soft conjugate neutrosophic group
over NV (G ) )

5) Their restricted product ( F, A ):\ (K ,B ) over
N (G ) is not soft conjugate neutrosophic group
over N (G ) .

Theorem 48 Let (F, A) and (K, B) betwo soft

conjugate neutrosophic groupsover N (G ) . Then

1) Their AND operation (F,A) A <K,B> is
again soft conjugate neutrosophic group over
N(G).

2) Their OR operation (F,A) \Y <K,B> is not

soft conjugate neutrosophic group over N ( G ) .

Conclusion

In this paper we extend the neutrosophic group and sub-
group,pseudo neutrosophic group and subgroup to soft
neutrosophic group and soft neutrosophic subgroup and
respectively soft pseudo neutrosophic group and soft pseu-
do neutrosophic subgroup. The normal neutrosophic sub-
group is extended to soft normal neutrosophic subgroup.

We showed all these by giving various examples in order
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