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Abstract: The aim of this paper is to introduce a concept of interval valued picture fuzzy ideals in near rings. Also
we investigate the union and intersection of two interval valued picture fuzzy ideals.Moreover the union and intersection
of interval valued picture fuzzy ideals is also an interval valued picture fuzzy ideal. We illustrate direct product of two
interval valued picture fuzzy ideals. Furthermore we prove the image and pre-image of an interval valued picture fuzzy

ideal is also an interval valued picture fuzzy ideal.
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1. Introduction
Cuong [5-7] introduced the concept of a picture fuzzy set is an extension of Atanassov([3] intutionistic fuzzy
set, containing the grades of truth, abstinence, falsity and refusal, whose sum is belonging to a unit interval.
To deal real life problem, picture fuzzy set is more effctive than the intutionistic fuzzy set and fuzzy set. The
concept of interval-valued picture fuzzy sets was also proposed in Cuong[5]. In interval-valued picture fuzzy
sets, the degrees of membership, abstinence and non-membership are given in closed sub-intervals of [0, 1]
and have a condition that the sum of the supremum of all three subintervals must belong to a closed unit
interval. Obviously, interval-valued picture fuzzy sets can describe fuzzy information more easily than fuzzy
sets, intutionistic fuzzy sets, interval valued intutionistic fuzzy sets.

The summery of this manuscript is as follows: In section 2 we review some basic concepts related to
this article. In section 3 we study the notion of interval valued picture fuzzy ideals in near rings. Section 4
deals with homomorphism of interval picture fuzzy ideals in near rings. In section 5 we discuss about the direct

product of interval valued picture fuzzy ideals in near-rings.

2. Preliminaries
This section deals with the basic concepts related to this article. Also for basic results refer [1], [4],[5], [6], and
[7].

Definition 2.1. A IPF p on the universe G defined by
o= ((Jte(d) ip(d), fo(4))j € G)
where tg,, i, fo, : G — [0,1] and sup(t,,) + sup(iy) + sup(f,) <1

here ¢, is truth membership function, 7, is an indeterminacy function and f, is a falsity membership function.
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3. Interval valued Picture fuzzy Ideals(IPFIs) of Near-rings

In this section we studied the notion of IPFI of NR G. Also we discuss the intersection and union of IPFI
isalso an IPFI of G.

Definition 3.1. An IPF set p ina NR G is called an IPFNR of G if for all e,q € G

Theorem 3.1. Let ® and ¥ be two IPFIs of G. If ® C ¥ then dUW.

Proof. Let ® and ¥ be an IPFIs of G. Let p,q,e € G then
touw(p —q) =te(p —q) Vie(p—q)
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= VA{(ta(p) Nto(q)), (te(p) Atw(q))}
= M(ta(p) Vitw(p)), (ta(q) Vtw(q))}
= tauw (p) A touw(q).
Equivalently we can prove for other cases
isuw(p — q) < iauw(p) Visuw(g) and
Jour(P —q) < fauw(p) V fauw(q).
Next ,
tovw(p+q—p) =talp+q—p)Vie(p+q—p)
> to(q) Vtw(q)
= touw(q)
In similar way we can prove
isuw(p+q—p) <isuw(q)

fouw(p+q—p) < fouu(q)
Furthermore we deduce that
tauw (pq) = ta(pq) V tw(pq) > ta(q) Vtw(q) = tavw(q)
isuw(pg) = ia(pg) Niw(pg) <is(q) Niv(q) = isuw(q)
fouw(lk) = fo(lk) A fu(lk) < fo(k) A fu(k) = fouw(k)
At last
touw ((p + q)e — pe) = ta((p + q)e — pe) V tu((p + q)e — pe) > ta(e) V tu(e) = tavw(e)
isuw ((p+ q)e — pe) = ia((p + @)e — pe) Aiw((p + g)e — pe) < in(e) Niw(e) = isuw(e)
fouw((p+q)e —pe) = fa((p+q)e —pe) A fu((p+ q)e — pe) < fale) A fu(e) = fauwl(e)
Hence UV is an IPFI of G. O]

By the Similar argument we prove the following theorem.

Theorem 3.2. Let ® and ¥ be two IPFIs of G. If ® C ¥ then ®N V.

J
Corollary 3.1. If (p1, 2, 93.....00;) are IPFIs of G then p = () p; is an IPFI of G.

i=1
Note: For all [,k € G and n is any positive integer if [ = k, then

o [ k™

o [min(l, k)" = min(I™, k™)

o [max(l,k)]" = maz(l™, k™).

Theorem 3.3. Let p be an IPFI of G. Then p" = (e, tyn(e),ign(e), fon(e) :e € G) is an IPFI of G,
where n is a positive integer tyon(e) = (t,(€))", ion(€) = (ip(e))” and fon(e) = (fo(e))".

Proof. Since p isan IPFI of G. Let e,p,s € G. Then
ton(e —p) = (tp(e —p))"

> (min (ty(e), to(p)))"
= min ((ty(e)", (tp(p)")
= min (tyn(e),ton(p))
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Next
ton(e+p—e) = (to(e +p—e€)" = (tp(e))" = tpn(e)
ign(e+p—e)=(ipgle+p—e)" < (ig(e))" =ign(e)
forle+p =) = (fole+p— )" < (fole))" = fon(e)
Also,
ton(ep) = (tp(ep»n 2 (tp(p))n = ton(p)
ign(ep) = (ip(ep))” < (ip(p))" = ipn (p)
for(ep) = (fo(ep))" < (20(p))" = fon (D)
At last,
ton((e+p)s —es) = (to((e +p)s —es))" = (t,(p))" = ton(p)
ign((e +p)s — es) = (ip((e + p)s — es))" < (tu(p))" = ipn(p)
for((e+p)s —es) = (fo((e + p)s — es))" < (fo(p)" = for (D)
Hence the theorem. O

4. Homomorphism of Interval Valued Picture Fuzzy (/PF) sets

This section explore the homomorphism of IPF sets. Also we have proved the image and pre image of an
IPFTI is also an IPF1I.

Definition 4.1. Let G and H be two near-rings. Then the mapping M : G — H is called a near-ring

homomorphism if for all r,s € G then
(1) M(r+s) = M(r)+ M(s)
(2) M(rs) = M(r)+ M(s)

Definition 4.2. Let p and R be two nonempty sets and M : p — R be function

. If Q is an IPF set in R, then M~1(Q) is the IPF in g defined by
M=HQ) = {(s: M~ (tq(s), M~ (ig(s), M~ (fo(s)) : s € p}
where M~1(tg(s)) = to(M(s)), M~ (ig(s)) = ig(M(s)) and M~ (fo(s)) = fo(M(s)).

. If Pisan IPF setin p then M(P) is IPF in R defined by
M(P) = {(s, M(tp(s)), M(ip(s)), M(fp(s))) : s € p}
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where

{ sup  to(h),if M7(s)#0
M(ty(s)) =  heM~1(s)

0, otherwise

heM—1(s)
0, otherwise

' sup  ig(h),if M7l(s)#0
M (ip(s)) =

heM—1(s)
0, otherwise

sup  fo(h),if  M7'(s) #0
M(fp(S))={

where M(t,(s)) = (1 — M(1—tg,))(s).

Theorem 4.1. Let G and H be two NRs and M be a homomorphism of G onto H. If © is an IPFI of H
then M~1(p) is an IPFI of G.

Proof. Let e,p,s € G. Then
M_l(tp)(e —p) =ty(M(e—p))
=ty(M(e) — M(p))
> ty(M(e)) Aty (M(p))
= M~(ty)(e) N M~ (tp)(p)

Furthermore we can prove
M=) (e —p) < M1 (iy)(e) A M~ (i) (p)
M=Y(f,)(e —p) < MY (£,)(e) A MY(£,)(p)
Next,

M= (t,)(e+p—e) = to(M(e+p—e))
— 1o (M(e) + M(p) — M(¢))
> to(M(p))
= M~(t,)(p)

M~ (ig)(e+p—e) < M~ (ip)(p) and M~ (f)(e+p—e) < M(f,)(p)
And
M_l(tp)(ep) = t,(M(ep))
= to(M(e)M(p))
> to(M(p))
= M_l(tp)(p)
Correspondingly we can prove for
M~1(i)(ep) < M~ (ip)(p) and M=1(f,)(ep) < M=1(£,)(p)
Finally
M= (t,)((e + p)s — es) = to(M((e + p)s — es)
— t,([M(e) + M(p)]M(s) — M(e) M(s))
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> to(M(p))
= M~'(t,)(p)
Similarly we can prove
M~(ip)((e +p)s —es) < M~ '(ip)(p) and M~ (fp)((e+p)s —es) < M~1(f,)(p)
Hence M~Y(p) is an IPFI of G. O

Theorem 4.2. Let G and H be two near-rings and M be a homomorphism of G onto H. If p1 is an IPFI
of G then M(p1) is an IPFI of H.

P’I‘OOf. Let ll,kl,tl € G and lg,kQ,tQ € H. Then,

M(tm (la — k2)) = sup lo, (I — k1)
li,kieM~1(H)

> sup (to, (l1) ANty (k1))
l17k1€M_1(H)

= ( sup (tm(ll))) A ( sup (%(’fl”)
lLeM—1(H) k€M ~1(H)
= M(ty, (I2)) A M(ty, (k2))

Similarly, we can prove for other case
M(ig, (I2 = k2)) < M(ig, (I2)) V M(ig, (k2)) and M(fo, (l2 — k2)) < M(fg, (I2)) V M (fe, (k2))

Also

M(ty, (la + k2 — l2)) = sup to, (I + k1 —11)
l1,k1 €M ~1(H)

> sup  (tg,(lh))
LLeM~1(H)

= M(tgh (l2))
In similar way we prove
M(ig, (I2 + k2 — 12)) < M(ig, (I2)) and M(fo, (l2 + k2 —12)) < M(fe, (l2))
Also,

M(tm((lz + tg)k‘g —laky) = sup tm((ll + tl)k’l + l1k1)
l17k17t1EM_1(H)

> sup  t,, (t1) = M(t, (t2))
t1€M~1(H)

In same way we prove
M(ig, ((I2 + t2)kz — laka) < M(ig, (t2)) and M(fo, ((l2 + t2)ks — l2k2) < M(fg, (t2))
Hence M(gpq) isan IPFI of H. O

5. Direct Product of IPF sets
In this section we define the direct product of an IPF sets. Also we prove direct product of an IPFI is also
an IPFI.

Definition 5.1. The direct product of two IPF sets A and B of near-rings G and H is defined by
Ax B:Gx H—[0,1] such that
Ax B={{(e,s),taxn(e,s),iaxn(e,s), faxp(e,s)) e € A s € B}

where
taxp(e,s) =tale) Ntp(s)
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iaxp(e,s) =ia(e)Vip(s)
faxp(e,s) = fale) V fB(s)

Definition 5.2. The direct product of two IPFI A and B of G and H is defined by: if for all (e, s), (eq, So), (€1, $1) €
G x H the following conditions are satisfied,

taxn((e,s) — (e, 50)) > (taxs(e; s)) A (taxn(eo, s0))

iaxs((e,s) — (€0, 80)) < (iaxp(e; s)) V (iaxs(eo, So))
faxs((e,s) — (60780)) < (faxs(e,s)) V (faxs(eo; 50))
taxs((e;s) + (eo,s50) — (e,8)) > taxs(eo, s0)

iaxB((e,s)+ (e, 50) — (e,5)) <iaxp(eo,s0)

fax((e,s) + (e, 50) — (e,5)) < faxn(eo, s0)

taxs((e; s)(eo; 50)) > taxn(eo,; s0)

iaxB((e; s)(eo,50)) < iaxn(eo,s0)

fax((e,s)(eo, 50)) < faxp(eo, s0)

taxsl(e,s) + (e1,51)](eo, s0) — ((e,8)(€0,50))) = (taxs(e1,51))
iaxsl(e; s) + (e1, s1)](€0, 50) = ((e; 8) (€0, 50))) < (1axp(er, s1))
faxgl(e,s) + (e1,s1)](eo, s0) — ((e; 5) (€0, 50))) < (faxp(e1,s1))

Theorem 5.1. Let A and B be an IPFIs of G and H respectively. Then A x B is an IPFIs of G x H.

Proof. Since A and B are IPFIs of G and H respectively.
Let (e1,e2), (p1,p2),(s1,82) € G x H. Then
taxp((e1,e2) — (p1,p2)) = taxp(er — p1,e2 — p2)
= (taler — p1)) A(ts(e2 — p2))
> (ta(er) Ata(pr) A(ts(e2) Ats(p2)
= (taler) Atp(e2) A(talpr) Ats(p2)
=taxp(e1,e2) Ntaxp(p1,p2)
Similarly we can prove for the other case
iaxB((e1,e2) = (p1.p2)) <iaxp(er,e2) Viaxs(p1,p2)
faxs((e1,e2) — (p1,p2)) < faxsler,e2)V faxs(p1,p2)
Also
taxs((e1,e2) + (p1,p2) — (e1,e2)) = taxp(er +p1 —e1,ea +p2 —e2)
= (ta(er +p1 —e1)) A(ts(e2 + p2 — €2))
> (ta(p1) Ntp(p2))
= tax(p1,p2)
In similar way we can prove the other case
iaxp((e1,e2) + (p1,p2) — (e1,e2)) < iaxns(p1,p2)

faxs((e1,e2) + (p1,p2) — (e1,€2)) < faxp(p1,p2)
Moreover
taxp((e1,e2)(p1,p2)) =taxp(eipr,eaps)

= (ta(eip1)) A(ts(e2p2))

> (ta(p1) Ntp(p2)
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=taxp(p1,p2)
Similarly we can prove for the other case
iaxp((e1,e2)(p1,p2)) < iaxp(p1,p2)
faxs((e1,e2)(p1,p2)) < faxp(P1,p2)
Finally we prove
taxpl(er,e2) + (s1,52)](p1,p2) — ((e1, e2)(p1,p2))
=taxp([e1 + s1]p1 — (e1p1), [e2 + s2]p2 — (e2p2))
= (ta(ler + s1]p1 — (e1p1))) V(in(le2 + s2]p2 — (e2p2)))
< ta(s1)Vip(s2)
=taxB(s1,52)
Similarly
iaxBl(e1,e2) + (s1,52)](p1,p2) — ((e1, e2)(p1,p2)) > iaxB(s1,52)
faxsl(e1,e2) + (s1,52)](p1,p2) — ((e1,e2)(p1,p2)) = faxp(s1,52)
Hence direct product of an IPFI is also an IPF1I.

6. Conclusion

In this paper we characterized algebraic properties of an interval valued picture fuzzy sets in near-rings. Moreover

some important possessions are discussed. In sequel this concept can be extended to more real life problems.

Also this algebraic properties can be extend to many domains such as gamma-near-rings, semihyperrings etc.
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