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ABSTRACT

In this paper we introduce the concepts of Vague N set, Vague N group and we studied their
properties.These concepts are used in the development of some important results and theorems in
vague algebra.
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1. Introduction

Gau.W.L and Bueher D.J. [1] have initiated the study of vague sets as an improvement over the
theory of fuzzy sets to interpret and solve real life problems which are in general vague. Ranjit
Biswas [5] initiated the study of vague groups. In this paper we introduce the concept of vague N set,
Vague N group and we studied the some of their properties.

2. Preliminaries: We discuss here a review of some definitions and results which are in Gau. W.
L. and Buehrer [1], Ranjit Biswas [5].

Definition 2.1: A vague set A in the universe of discourse U is a pair (t,, f,) where
t,:U—[01], f,:U —[0,1],are mappings such that t,(u)+ f,(u)<1 ,for all ueU. The
functions t, and f, are called true membership function and false membership function

respectively.
Definition 2.2: The interval [t,(u),1— f,(u)] is called the vague value of uin A , and it is denoted

by V,(u).ie. V,(u) = [t,(u),1-f,(u)].

Definition 2.3 : Let ( G, * ) be a group. A vague set A of G is called a vague group of G if for
all x,yin G V,(xy) =imindV,(x),V,(¥)} and V,(x*) 2V, (x) forallxin G.

e, 007) ZMingt, (9,6, (N}, £00) <maxtf, (), Ta(y)}

and t,(x ) >t (x), f,(x ) < ().

Here the element xy stands for x * .

Notation 2.3: Let I[0,1] denotes the family of all closed subinterval of [0,1]. If |, =[a,,b] and

I, =[a,,b,] be two elements of 1[0,1]. We call |, >1, if & >a, and b >b,, with the order in
I[0,1] is a lattice with operations min., or inf and max. or sup given by imin. {l;,1,} =
[min-(aiiaz)’min-(bl’bz)]f imax{ll' Iz} = [max(aiiaz)’max(bpbz)]

3. Vague N set and Vague N group
Now we introducing the following
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Definition 3.1 : A vague N set Ay in the universe of discourse X is a pair (t, , f, ) where
ty, i XxN—>[01], f, :XxN —[0,1] are mappings such that t, (x,n)+ f, (x,n)<1
for all (x,n) e X xN . The functions t, and fAN are called true membership function and false

membership function respectively.
Definition 3.2 : If Ay = (t, ,f,), By = (t; ,fs ) are two vague N sets of X then their

intersection is defined as V(, g ) (X,n)=imin{V, (x,n),Vs (X,n)}.
(ANGBN)(X, n):min.{tAN (X, n),tBN (x,n)} and

fia, ey (X m)=max{f, (x,n), fg (x,n)}, forxinGandninN.

i.e. t

Definition 3.3: Let ( G, * ) be a group. A vague N set A of G is called a vague N group of G if for
all x,yin G,nin N, V, (xy,n)=imi{V,, (x,n),V, (y,n)} and V, (x*,n) >V, (x,n) for all x
in G,nin N.iet, (xy,n)=minft, (x,n),t, (y,n)}, f, (xy,n)<max{f, (x,n),f, (y,n)}
and t, (x',n)>t, (x,n), f, (x7,n)<f, (x,n).

Here the element x y stands for x *y.
Theorem 3.4: If A, is a vague N group of group G then for all x €G, neN,

V,, (x*,n)=V, (x,n)
Proof: Let A be avague N group of a group G ,we have
Va, (x*,n) 2V, (x,n),forallx €G,n €N.Since x'eG
we have V, (x,n)=V, ((x™)™,n)2V, (x*,n).
This implies V, (x*, n)=V, (x,n).
Theorem 3.5: If A is a vague N group of group G thenforall xeG, ne N, Va, (e, n)ZVAN (x,n).

Proof: Let A be a vague N group of a group G,

Forallx €eG,n € N we have

V, (en)=V, ((x*,n)=imindv, (x,n),V, (x*,n)}=imin{V, (x,n),V, (x,n)}=V, (x,n).
This implies VAN (e, n)ZVAN (x,n),forall xeG, neN.

Theorem 3.6 : A necessary and sufficient condition for a vague N set of a group G to be a vague N
group of Gis that V, (xy',n)> imin{V, (x,n),V, (y,n)}.

Proof: Let A be avague N set. Suppose V, (xy',n)> imindV, (x,n),V, (y,n)}

forall x € G, ne N We have by theorem 3.4,VAN (e, n)ZVAN (x,n).

Now V, (x™,n)=V, (ex™',n)=imin{V, (e,n),V, (x,n)}

=V, (x,M}.Thus V, (x,n) 2V, (x,n).
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Letx,y €G,neN,V, (xy,n)=V, (x(y ™™, n)

>imindV, (x,n),V,, (y*',n)}> imingV, (x,n),V, (y,n)}. This gives
AN is a vague N group of G .

Conversely, A isvague N groupof G.Letx,y € G,ne N we have

V,, Oy n)>imindV, (x,n),V, (y7,m}=imingv, (x,n),V, (y,n)}.

This completes the proof.
Theorem 3.7: If A, B, are two vague N groups of a group G then A "B, is also a vague N

group of G.
Proof : A, B, aretwo vague N groups of a group G, we have

ta s, Y )=minft, (xy™,n),t, (xy™,n)}

> mindmin{t, (x,n),t, (y,n} minft; (x,n),tz (y,n)}}.

= min{min{t, (x,n),ty (x,n)} mindt, (y,n)tz (y,n)}}

=minft g,y (X Nt ey (YN}

Thus ts e, Y m)Zmindt, o (XN),t, o, (Y,N)}.

Similarly we have f(ANmBN)(Xy_l, n<max{f, g ,(xn), fp 5,V N}
Hence Vi, g, (XY, 0)Zimin{V, o (X, N),V 4 -5, (V:N)}.

Thus AN B is avague N group of group G ..
Theorem 3.8: Let A be a vague N group of a group G Then V, (xy™',n) =V, (e,n) implies

V,, (x,n)=V, (y,n) foranyxandyin G,nin N.
Proof : Suppose V,, (xy™*,n) =V, (e,n) . Consider

V,, (x,n)=V, (xe,n)=V, (xy™y,n)=imin{V, (xy™n)V, (y,n}=imin{V, (e,n)V, (y.n)} =V, (y.n)
since V,, (e,n) =V, (y,n) forallyin G.

This gives V,, (x,n) =V, (y,n), since V, (z,n) =V, (z',n), we get

VAN (yX’l, n) :VAN (e,n) and now interchange the roles of x and y then we get
V,, (y,n)=V, (X,n)Thisimplies V, (x,n)=V, (y,n).

Theorem 3.9: Let G be a group and A, be a vague N group of G and if for a fixed y in G, if for all x
inG,nin N V, (x,n)<V, (y,n)thenV, (xy,n)=V, (x,n)=V, (yx,n).

Proof:V, (xy,n)zimin{V, (x,n),V, (y,n)}=V, (x,n)

implies V,, (xy,n)=V, (x,n), since by hypothesis V, (y,n) =V, (x,n) forall x, we in particular

have V, (x,n)=V, (Xy,n) by taking xy in place of x now

Proceedings of UGC Sponsored Two Day National Conference on 146
“RECENT ADVANCES IN MATHEMATICS AND ITS APPLICATIONS” (RADMAS— 2016) 17""&18"" November, 2016,
Department of Mathematics, St. Joseph’s College for Women (Autonomous) , Visakhapatnam



<875 BULLETIN OF MATHEMATICS AND STATISTICS RESEARCH

' A Peer Reviewed International Journal,

AN

\' """/ Contents available on www.bomsr.com
RADMAS- 2016 Vol.4. $1.2016; ISSN: 2348-0580

Email:editorbomsr@gmail.com

V,, (X,n)=V, (xe,n)=V, (xy.yt,n)> imindV, (xy,n),V,, (y*h m}=imindV, (xy,n),V, (y,n)}=V, (xy,n)
which implies V, (x,n) 2V, (Xy,n) Thus

V,, (xy,n)=V, (X,n). In a similar fashion , we have V, (yx,n)=V, (X,n).This completes the
theorem.

Theorem 3.10 : Let A, be a Vague N group of group G and XeG,n eN. Then

V,, (xy,n) =V, (y,n)forally eGiff V, (x,n)=V, (e,n).

Proof: Suppose V, (xy,n)=V, (y,n)forallyeG,neN.Chose y=e in this equality then we

have V, (xe,n)=V, (e,n) impliesV, (x,n)=V, (e,n).Conversely, suppose

V,, (x,n) =V, (e,n).

Forany yeG, V, (y,n) <V, (en) implies V, (y,n)<V, (x,n).

Now, V, (xy,n)=imir{V, (x,n),V, (y,n)}=V, (y,n) by

(1). This implies V, (xy,n) =V, (y,n) forally eG.

-1 - - -1

But V, (y,n)=V, (e.y,n)=V, (x7xy,n)=imin{V, (x7,n),V, (xy,n)}

=imin {V, (x,n),V, (xy,n)} =imin{V, (e,n),V, (xy,n)} =V, (xy,n)

This implies V, (y,n) 2V, (xy,n) Thus V, (xy,n)=V, (y,n).

Conclusion : Group theory has many applications in computer Science, Space Physics, Analytical

Chemistry, etc, In this paper we introduced and studied the properties of vague N set and vague N

group.

Acknowledgements: The authors are grateful to Prof. K. L. N. Swamy for his valuable suggestions

and discussions on this work.

References

[1]. Gau, W.L. and Buechrer, D.J., Vague sets, IEEE Transactions on systems, Man and Cybernetics,
Vol 23(1993) 610-614.

[2]. N.Ramakrishna, T.Eswarlal, GSV SatyasaiBaba, A.Characterization of Cyclic Groups in terms ofL-
Fuzzy Subgroups. Southeast Asian Bulletin of Mathematics,2009,33; pp 913-916

[3]. N.Ramakrishna, A.Characterization of Cyclic Groups in terms of Vague groups,Int.journal of
computational cognition ,Vol.6 No.2,June 2008 pp 7-9.

[4].  N.P.Mukharjee, Fuzzy normal subgroups and fuzzy cosets, information sciences 34, 225-
239(1984).

[5]. Ranjit Biswas, Vague Groups,Int.journal of computational cognition ,Vol.4 No.2,June 2006.

[6]. Rosenfeld A, Fuzzy groups.Jon.Maths. Anal.Appli.35(1971)512°517.

[7]. Zadeh, L.A., Fuzzy Sets, Infor and Control, volume 8 (1965) 338-353.

Proceedings of UGC Sponsored Two Day National Conference on 147
“RECENT ADVANCES IN MATHEMATICS AND ITS APPLICATIONS” (RADMAS— 2016) 17""&18"" November, 2016,
Department of Mathematics, St. Joseph’s College for Women (Autonomous) , Visakhapatnam



