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Abstract: In this paper, we originate and inspect the notion of vague Ordered I'— Near
rings and it’s properties. We establish one-one correspondence between Vague Ordered T'-
Near ring and crisp Ordered I'-Near ring. Also, we provide the necessary and sufficient
condition for a vague set to be a vague ordered I'-Near ring.
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l. INTRODUCTION

The hypothesis of fuzzy Near rings has been
created by Bh. Satyanarayana [1] and G.L. Booth.
Afterward W.L.Gau and D.J. Buehrer [18]
presented the hypothesis of vague sets as an
improvement of the hypothesis of fuzzy sets in
resembling the valid condition. Vague sets are
higher classification of fuzzy sets. As per them a
vague set A in the universe of discourse U is a
pair (ta-f.) where t~ and f. gre fuzzy subsets
of U fulfilling ta(u) + fa(u) =1, vu<su

Further K. Balakoteswara rao [2] had
introduced and studied the concepts of L — Fuzzy
sub Ordered r —Near ring. As a overview of it,
we introduce the algebraic structure “vague
Ordered r— Near rings(VOGNR)”. We establish
one-one correspondence between VOGNR and
crisp OGNR. We confirm that the intersection of
two VOGNRs is also VOGNR.

1. PRELIMINARIES

Definition 2.1 : A zero — symmetric GNR is a
trip[le (K, +,I'), where

1. (K, +) is a group

2. (K, +, 6) IS a nearring where I'#0 with
binary operatorson K, vV 6 € T.
3 félgnh)=(f8g)mh
K;é6nel.

4. f6g=0,vf € K,5€T.

Vf,g, he
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Definition 2.2 : E #®, ACK , where K be a
GNR is said to be a SGNR if
1. f—g €E

2. f6g€EENSET;f,gek

Definition 2.3: A Fuzzy subset W of K is a
Fuzzy SGNR , if
L W —g)=2{ W) W(g)}
2. W(fé6g)=2{W(),W(g)}Vé €
Iryf,gek

Definition 2.4 : The vague value of win N =
(ty, fy) is defined as Vy(w)= [ty(w),1—
fuw)l.

Definition 2.5 : The union of two vague sets N
and M is defined as
tc = max {tN' tM},

1-fc :{1_fN'1_fM}-

Definition 2.6 : The intersection of two vague
sets N and M is defined as

tc =min{ty, tu}; 1 — fc ={1— fy, 1 — ful}.

Definition 2.7 : The vague-cut of a vague set N
is the crisp subset of U is given by
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N,y =1{f €U;Vy = [B,v]}

Definition 2.8 : A vague set N = (ty, fy) of K
is called as a VGNR if
1L W(f—g)={ V() Vn(g)}

2. V(fég)={ V() Vn(g);
VO6ET;f,gek

Definition 2.9 : A GNR, K is called as an
OGNR if it admits a compatible relation “< ", If
a<b ang € <d then

l. a+c <b+d
2. aéc < bdd
3. cda<déb;Va,b,cdeK:5€T.

Definition 2.10 : Let K be a partially OGNR .
® # N of K is said to be SOGNR,if
f—-g€N
fég € N
ifa <bthena+f<b+g
ifa <bandc =0thencéa <
cdb and adc < béc;
Vab,cf,geK;6€Tr.

M ownhRE

Definition 2.11 : Let K be an OGNR .A fuzzy
subset W of K is said to FSOGNR Of K if
1L Wif—9)={W({) W9}
2. W(fsg9)={ W) W9}
3. f<g=>W({)=W(g); VS €T;
f,gek.

Notations :
1. K stands for Zero — Symmetric Ordered

I' = Near ring.

2. OGNR stands for Ordered I — Near
ring.

3. GNR stands for I — Near ring.

4. SGNR stands for Sub I'— Near ring.

5. VGNR stands for Vague I'— Near
ring.
6. FSOGNR stands for Fuzzy Sub Ordered
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I — Near ring.

7. VOGNR stands for Vague Ordered
I" — Near ring.

8. FOGNR stands for Fuzzy Ordered I —
Near ring.

1. MAIN RESULTS

Definition 3.1 : A vague set N = (ty, fy) Of K is
said to be VOGNR if
L W —9)={ V() Vn(g}
2. W(fég) ={ V() Vn(g)}
3. f=sg=W({)=Vy(g); VOET;f,ge
K

tn(f —9) = { tn(f), tn(9)}

tn(f 6 9) ={ tn(f), tn(9)}

fsg=t(f) =ty(g); VEET;f, g€
and

LW e

L 1-fw(f—9)={1-in{)1-fnv(@)}
2. 1-fy(fo ={1-fv(f)1-fx(9)}

3. ng?l_fN(f)Zl_fN(g);
VOETI;f,geK

Example 3.2 : Let K = I = "z" ( the set of
integers) which is clearly a GNR. Also, "z" admits
a compatible relation "<" whichisa partial
ordering on K.

Hence K is an OGNR . Let N = (ty, fy), Where
ty: K > [0,1], fy: K = [0,1]

Defined by
ty(f) =1{0.3, if f
= 00.4,if f is positive 0.6,if f is negative
ty(f) = 1{0.7, if f

= 00.5,if f is positive 0.4,if f is negative
Then N is a VOGNR of K.

Theorem 3.3 : A necessary and sufficient
condition for a vague set N = (ty, fy), of K to be
a VOGNR of K is that ty and1 — fyy are
FOGNRs of K.
Proof : Suppose N = (ty, fv), isa VOGNR of
M.

Let VS €T;f,g e K.Then

Vn(f —9) = { Vn(f), Vn(9)}
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Vw(f 6 g) ={ V() Vn(g)} _

f<g=W({)=Vy(g) VEET;f,geK
ie.,

tn(f —9) = { ta(f), tn(9)}

tn(f69) ={ tn(f), tn(9)} _

f ? g=ty(f) =ty(g); V6 ET;f,geK

an

1-fwn(f—g)={1-fin({H1-fv(@)}
1-fn(fég)={1-f()1-1v(g)}
f<sg=1-f()=1-fy(9);

Hence ty and 1 — f are FOGNR of M. The
converse part is clear from the definition.

Theorem 3.4 : A vague set N = (ty, fy) 0f M is
a VOGNR of M if and only if for any 8,y €
[0,1] the vague cut Nz, is a SOGNR of M.
Proof: Suppose N is a VOGNR of K.
Let f,g EN(&V) and 6 €TI'.
Vw(f) = [B,y]and Vy(g) = [B,7]
We have
W(f —g) = { V(). Vn(9)} = [B,7]
= f—9gENgy
Vn(f6g) = { Vn(f),Vn(9)} = [B,V]
= f5g € N(ﬁ'y)
Clearly Nz, admits partial ordering.
Hence N (5, is SOGNR of K.
Conversely suppose N (3, is SOGNR of K.

[:8' ]/]:min{[ﬂl, Y1]1 [ﬁZ! YZ]}

Thenf,geNp ) = f —9g € Ny
And f 8 g € Nig )

Which implies Vy(f — g) = { Vy(f), Vn(9)}
And Vy(fég) = { Vn(f), Vn(9)}

Let f < g, suppose if possible Vy (f) < Vy(g)
[B1,v1] € [0,1]
Vn(f) < [B1,v1] < Vn(g9)
g€N([B1'V1) and fe N([Bl’yl)
which is a contradiction.
Therefore Vy () = Vy(9).
Hence N is VOGNR of K.

Corollary 3.5 : Let N be a VOGNR of K. Then
for € [0,1], the g cut Ng is a SOGNR of K.
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Now, we introduce the vague characteristic set
of K.

Definition 3.6 : Let characteristic set y=(t,, f;)

be a vague set of K. For any subset S of K, the
vague characteristic set of S taking values in
[0,1] is defined by

Ve (f) = {[L1]if fes[0,0]if f & s

Then x, is called the vague characteristic
setof S
in [0,1].

Theorem 3.7 : Let @ = S £ K. Then the vague
characteristic set V,, of 'S" is VOGNR of K if and
only if 'S’ is SOGNR of K.
Proof: Suppose y, is a VOGNR of K.
LetVS €T;f,g€eS. Then
Vie (F = 9) = { Vi, (), Vy (9)} =[11]
= f —geS
Vis(F 8 9) = { V(). Vi, (9D} =[1.1] ]
= fogesS
Since S C K , it admits partial ordering
f<g=V.() =V, (9
Thus 'S" is SOGNR of K.
Suppose 'S’ is SOGNR of K.
Letf,ge K and VS €T
If f.geS = f — geS, fOgeS then
Ve (f = 9) =[1.1]={ V;,, (F), V3, (9D}
Ve (f69) =[1,1]={ Vy, . (), Vo, (9D}
If fgeS=> f—g &S, fég &S then
Ve (f = 9) =[0,01={ Vy,,(f), V. (9D}
Ves (F89) =[0,01={ V;,, (), V3, (9D}
A similar argument can be made if f ¢ S and ge
S.
Forf<g
If f,ge S thenV, (f) =[1,1]and V, (g) = [1,1]
implies Vi, (f) = Vy. (9)
If f,g¢ S then V,_(f) = [0,0] and
V. (9) = [0,0] implies Vi, (f) = Vi, (9)
If feS and ge S then V, _(f) = [1,1] and
Vy(g) = [0,0] implies V,, (f) =V, (9)
Thus x, isa VOGNR of K.

Theorem 3.8 :
Let S be a SOGNR of K. Then for any
0< B <y<1,3VOGNR, N of K;
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2 Negy) = 5. 5
Proof : Let S be a SOGNR of a GNR K.
Define a vague set N = (ty, fy) on K by

Vn(f) = {[B.v]if fes[0,0]if f & s

Clearly , N,y = N.
If fge K;V6 €T = f — geK, f6geK then
Vn(f —9) =B, vI={ Vw(),Vn(9)}
VN(fng) =[B,vI={ Vn (), Vn(9)}
If f,ge K then
Vn(f —9) =[0,0]={ Vy(f),Vn(9)}
Vn(fég) =[0,0]={ Vs (), Vn(9)}

if fe¢ S and ge S then Vy (f) =
[0,0]and Vy(g) =[B,7]

W(f—9) = { Vy(H),Vn(9)}
Vn(f89) = { Vw(f),Vn(9)}

A similar argument could be made for feS
and g€ S.

Forf<g

If f,ge S then Vy (f) =[S, y] and

Vn(9) =[B.¥]= Vn(f) =2 Vn(9)

If f,g¢ S then Vy(f) =[0,0] and
Vn(9) =[0,0]= Vy(f) = Vn(9)

If feS and g& S then Vy(f) =[ B,v] and
Vw(9) =[0,0]= Vy(f) = Vn(9)

Hence ,N(ﬁ,y) =S.

Theorem 3.9 : Let N = (ty, fy) beaVOGNR
of a left (resp, right) zero OGNR K.

Then Vy () = Vy(9), vf.ge K .

Proof : Let K be a left zero OGNR.

Let f,ge K ; VS €T.

Since K is left zero= f8g = f and g6f = g.

Now,
Vn(fég) = { Vw(f),Vn(9)}
=>Vn(H) = { Va(H),Vn(g)}
=>Vn(f) = Vn(g)

Vn(gdf) = { Vu(f), Vn(9)}
=>Vn@ = { Vv(H),Vn(g)}
= V(g = Vn(f)

Also,
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We can deal with the other case also in a similar
way.

Theorem 3.10 : Let N be a VOGNR of K. Then
Ky ={f € K/Vy(0)}isaSOGNR of K.

Proof :

Let f,geKy and § € T'.

So, Vy(f) = Vy(0) and Vy(g) = Vy(0).

Now,
1. W(f—9)= { Vw(f),VWw(9)} =Vn(0)
2. Vy(fég) = { Vy(f),Vn(g)} = Vn(0)

From 1 and 2,it is clear that f — geKy, f6g €Ky.
3. For every f,geKy which contains an OGNR , K
implies Ky possess partial ordering. Thus is a
SOGNR of K.

Theorem 3.11: Let N = (ty, fy) and M =
(tw, fu), betwo VOGNRs of K.
ThenNn MisaVOGNR of K.

VOGNRs of K. Then
tnom(f —9) = {tn(f — ), tu(f — 9D}
>

{ttn (), tu (@} (P tu (@)}

=min{{ty (), tn (F)}, {tn (9), tn(9)} }
={tnom (f), tvam(g)} and
1= faom(f =) =1 —-fn(f =9, 1— fu(f —g)}
fu(), 1= fu(g)}}
=min{{1 — fy(f), 1 -
(O} {1 - fv(g),1—
fm(9)}}

={1 = faom (), 1 = funm (9D}
tnam (F69) = {tn(f69), tu(f89)}
>

{tn (D), tu (@} (P tu(@}}

=min{{ty (), tn ()}, {tn (9), tn(9)} }
={tnam (), tvam ()} and

1= fyam(F69) = {1 - fy(f69), 1 — fu(fég)}
> {{1-fu()1-fu(@)}, (1 -
fm(H),1 _fM(g)}}
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=min{{1 - fy(f), 1 -
fM(f)}i{l _fN(g)i 1-
fm(9)}}

={1 = fuom (), 1= funm (9}
Now,

If f < gthenty(f) = ty(g) and
tu(f) = tu(9)

tnom (F) = {tn (), tn (F)}
= {tn(9), tm(9)}

=tnam(9)

Therefore tynm (f) = tyam (9)
And

1 _anM(f) ={1- fN(f); 1 _fM(f)}

{1-fy@,1=f,@}
=1 — fvam(9)

Therefore 1 — fyan(f) = 1 —anM(g)
Hence NN M is a VOGNR of K.

V. CONCLUSION

Conclusion: In this paper, we inspected the idea
of VOGNR. We  established one-one
correspondence between VOGNRand crisp OGNR.
We showed that the intersection of two
VOGNRs is also a VOGNR.
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