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INTRODUCTION

Interval-valued fuzzy sets were introduced independently by Zadeh [13], Grattan-Guiness
[5], Jahn [7], in the seventies, in the same year. An interval valued fuzzy set (IVF) is defined by an
interval-valued membership function. Jun.Y.B and Kin.K.H[8] defined an interval valued fuzzy R-
subgroups of nearrings. Solairaju.A and Nagarajan.R[10] defined the charactarization of interval
valued anti fuzzy Left h-ideals over Hemirings. M.G.Somasundara Moorthy and K. Arjunan[11] have
defined an interval valued fuzzy subring of a ring under homomorphism. We introduce the concept
of interval valued intuitionistic fuzzy subsemiring of a semiring and established some results.
1.PRELIRMINARIES
1.1 Definition: Let X be any nonempty set. A mapping [M] : X — DI[0, 1] is called an interval valued
fuzzy subset (briefly, IVFS ) of X, where D[0,1] denotes the family of all closed subintervals of [0,1]
and [M](x) = [M(x), M*(x)], for all x in X, where M~ and M" are fuzzy subsets of X such that M7 (x) <
M’*(x), for all x in X. Thus M™(x) is an interval (a closed subset of [0,1] ) and not a number from the
interval [0,1] as in the case of fuzzy subset. Note that [0] = [0, 0] and [1] =[1, 1].
1.2 Definition: Let ( R, +, - ) be a semiring. An interval valued fuzzy subset [M] of R is said to be an
interval valued fuzzy subsemiring of R if the following conditions are satisfied:
(i) [MI(x+y) = rmin { [M](x), [M](y) }
(i) [IM](xy) = rmin { [M](x), [M](y) } for all x and y in R.
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1.3 Definition: An interval valued intuitionistic fuzzy subset (IVIFS) [A] in X is defined as an object of
the form [A] = { < X, Waj(x), Via(x) >/ x in X}, where

Wa 0 X = D[O, 1] and vpa; @ X — D[0, 1] define the degree of membership and the degree of non-
membership of the element xeX respectively and for every xeX satisfying pa;*(x) + v (x) < 1.

1.4 Definition: Let ( R, +, .) be a semiring. An interval valued intuitionistic fuzzy subset [A] of R is
said to be an interval valued intuitionistic fuzzy subsemiring of R if it satisfies the following axioms:
(1) pragCxc+y) > rmin {ugag(3), pgag()} = [Min {uagay (), s ()3, Minghay’ (), g’ )}

(i) pyag(xy) = rmin {ugag(3), g} = [min Laga (0, wa O3, minfugay” (0, a3

(iil) viag(xty) < rmax {viai(x), viay(y)} = [max {viag (), viay ()} max{via; (%), via ()}

(i) via(xy) < tmax {via(X), viai(y)} = [ max{va (), via (1)} max{viay (), viay ()3, for all x and
yinR.

1.5 Definition: Let [A] be an interval valued intuitionistic fuzzy subsemiring of a semiring R and a in R.
Then the pseudo interval valued intuitionistic fuzzy coset (aA)’ is defined by ((apa)®)(x) = p(a)a(x)
and ((ava)®)(x) = p(a)va)(x) for every x in R and for some p in P.

1.6 Definition: Let [A] and [B] be interval valued intuitionistic fuzzy subsets of sets G and H,
respectively. The product of [A] and [B], denoted by [A]x[B], is defined as [A]X[B] = {( (X, V),
A (X.Y), Viax(X,y) ) / forall x in G and y in H }, where

mrae1(X, Y) = rmin { piai(X), pei(y) } and viapgei(X, y) = rmax { via(X), viei(y) }-

1.7 Definition: Let [A] be an interval valued intuitionistic fuzzy subset in a set S. The
strongest interval valued intuitionistic fuzzy relation on S, that is an interval valued intuitionistic
fuzzy relation on [A] is [V] given by py(x, y) = rmin { (), wia(y) } and viy(x, y) = rmax{ via(x), via(y)
}forallxandyins.

1.8 Definition: Let [A] be an interval valued intuitionistic fuzzy subset of X. Then the following
operations are defined as

(i) 2([A]) = {{x, rmin { (4, %], way(x) }, rmax { [, %], via(x) }) / for all xeX }.

(ii) 1([A]) = { (%, rmax { [, %1, way(x) }, rmin { [%, %], via(x) D/ for all xeX }

(iii) Qq, p([A]) ={(x, rmin{a, way(X)}, rmax{B, via(x)}) /for all xeX and a, B in D[O, 1]}.

(iv) P, p([A])={(x, rmax{a, pa;(x)}, rmin{B, via)(x)}) / for all xeX and a, B in D[O, 1]}.

(V) Ga,p([A]) ={{x, o pay(x), B viay(x) } ) / for all xeX and a, B in [0, 1] }.

2. SOME PROPERTIES

2.1 Theorem: Intersection of any two interval valued intuitionistic fuzzy subsemirings of a semiring R
is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: Let [A] and [B] be any two interval valued intuitionistic fuzzy subsemirings of a semiring R and
X, y in R. Let [A] = {(x, pa)(x), via(x)) / xeR} and [B] = { (x, w(x), vig(x) ) / x€R} and also let [C] =
[AIN[B] = { (x, w(x), vic(x) ) / xeR}, where

Hialx) = rmin {pa(x), pe(x) } and viglx) = rmax {viy(x), vie(x) }. Now pg(x+y) = rmin {up(x+y),
wey(x+y) 12 rmin{ rmin { wa(x), way(y) b rmin { pg(x), pely) 1= rmin {rmin{ up(x), wex) 1,
rmin{wa(y), pei(y) = rmin { wq(x), wely) 1 Therefore pg(x+y) = rmin { we(x), wly) } for all x, y in
R. And pyg(xy) = rmin { pa(xy), pej(xy) } 2 rmin { rmin{ pay(x), paly) 3, rmin { we(x), pgly) 3 = rmin
{rmin {way(x), pey(x) 3, rmin { wayy), pey(y) 1 = rmin{ g (x), wely) 3. Therefore pye(xy) = rmin{ pe(x),
Le(y) } for all x, y in R. Now vq(x+y) = rmax { via(x+y), vis(x+y) } £ rmax { rmax {via(x), viay) }, rmax
{ visi(x), vigily) B = rmax { rmax {via(x), v (x)}, rmax { vi(y), viey)}} = rmax { vig(x), vigly) }
Therefore vig(x+y) < rmax { vig(x), vigly) } for all x, y in R. And vq(xy) = rmax { via(xy), vig(xy) } <
rmax { rmax {viaj(x), viay(y) }, rmax { vig(x), vig(y) H= rmax{ rmax { va(x), vg(x) }, rmax {via(y), vig(y)}}
= rmax{ vg(x), viqly)}. Therefore vig(xy) < rmax{ viqg(x), vigly) }, for all x, y in R. Therefore [C] is an
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interval valued intuitionistic fuzzy subsemiring of R. Hence the intersection of any two interval
valued intuitionistic fuzzy subsemirings of a semiring R is an interval valued intuitionistic fuzzy
subsemiring of R.

2.2 Theorem: The intersection of a family of interval valued intuitionistic fuzzy subsemirings of a
semiring R is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: It is trivial.

2.3 Theorem: If [A] and [B] are any two interval valued intuitionistic fuzzy subsemirings of the
semirings R; and R, respectively, then [A]x[B] is an interval valued intuitionistic fuzzy subsemiring of
R1xR,.

Proof: Let [A] and [B] be two interval valued intuitionistic fuzzy subsemirings of the semirings R; and
R, respectively. Let x5, X, in Ry and vy, y, in Ry. Then (x4, y1) and (X, y2) are in RixR,. Now paj«s;l (X1,
ya)+(X2, ¥2)] = Wae(XatX2, Yatya) = rmin { pay(xa+x,), weglyatyz) = rmin{ rmin{ pay(xa), pay(x2) 3, rmin{
tei(ya), Rey(y2)} = rmin{ rmin {paj(xa), pey(ya) 1 rmin {um(x2), we(y2) = rming pagxei (X, v1), Biaiei (X2,
y2)}. Therefore pajaei[(X, Ya)+(Xa, Y2)] 2 rmin { pae)(Xe, Y1), Wiaisi (X2, Ya)}- Also pajcei[(Xa, Yi) (X2, ¥2)] =
Hagxgs (XaX2, Y1Y2) = rmin { pa(xax2), pisi(yay2) 12 rmin {rmin{ pa(xa), wag(xz) 3 rmin{ wg(ya), wely2)h =
rmin{ rmin { wa)(x1), wely) 3, rmin { pag(x2), wei(y2)}t = rmin { wagssi(Xa, Y1), Kiaxei(X2, v2) 1. Therefore
Wapgsil (X1, Y1) (X2, ¥2)] = rmin{ wiape (X Y1), Hiaxsi(X2, Y2)} NOWViang (X1, Yi)+H(X2, Y2)] = Viapge (XX,
y1+ya) = rmax { via(xi+Xa), vig(ya+ya) I rmax{ rmax{ via(x1), via(x2)}l, rmax{vie(ya), vigi(ya)l} = rmax{
rmax{ via(x1), Vigi(y1) }, rmax { via(xa), viei(y2)}} = rmax{ viae(X1, Y1), Viaxe)(X2, v2) 1 Therefore val(xs,
ya)+(X2, ¥2)] € rmax{viajxei(X1, Y1), Viasi(X2, Y2)} AlsO Vs [(X1, Y1) (X2, Y2)] = Vialxs) (XaX2, Y1y2) = rmax {
Vial(X1X2), Visi(y1y2) } £ rmax { rmax{ via(xa), via(x2) 1, rmax{ vig(ya), vigi(y2)} = rmax{ rmax { via(xa),
viei(ya)} rmax { viai(xz), vie(y2) = rmax { viajei(Xs, Y1), Viaei(X2, ¥2)} Therefore, viae (X, y1) (X2, v2)] <
rmax{ Viaxe)(X1, Y1), Viae (X2, ¥2)}. Hence [A]x[B] is an interval valued intuitionistic fuzzy subsemiring
of RixR,.

2.4 Theorem: Let [A] be an interval valued intuitionistic fuzzy subset of a semiring R and [V] be the
strongest interval valued intuitionistic fuzzy relation of R. If [A] is an interval valued intuitionistic
fuzzy subsemiring of R, then [V] is an interval valued intuitionistic fuzzy subsemiring of RxR.

Proof: Suppose that [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R. Then for
any x = ( x3, X;) and y = ( 'y, y2) in RxR, we have py(x+y) = py [(X2, X2)+(y1, ¥2)] = tvi(xatys, Xatys) =
rmin { pg(Xatys), paj(xety2) } = rmin{ rmin {ua(xa), paglys) 3 rmin { pag(xz), paly2)l = rmin { rmin {
Wai(xa), ai(x2) 3, rmin { pag(ys), pia(y2)lt = rmin { pvixa, x2), pvi(ys v2) = rmin { g (%), ply) -
Therefore py(x+y) = rmin { py(x), p(y)} for all x and y in RxR. And pyyi(xy) = py [(X1, X2)(y1, v2)] =
Hi(X1y1, Xay2) = rmin { paj(Xay1), par(Xay2) B2 rmin { rming pay(xa), pag(ys) 3o rmind pag(xa), palya) 1 =
rmin { rmin { pay(x1), pear(x2) 3, rmin{ pagya), pear(y2)}} = rmin { pxs, x2), tlys, v2) 3= rmin { py(x),
tvily) 1. Therefore pyy(xy) > rmin { pi(x), u(y) }for all x and y in RxR. We have vy (x+y) = vyl (xq,
X2)+(V1, Va) 1 = Viv(Xi+ys, Xo+ya) = rmax { via(xa+ya), via( Xa#+y2) < rmax { rmax {vi(x1), via(y) }, rmax
{Viai(x2), viay(y2) 1t = rmax { rmax { viaj(x1), viay(x2)}, rmax {via(y1), via(y2)t = rmax{ viyi(xs, X2), vivi(ys, v2)
} = rmax {vyy(x), viy(y) }. Therefore vy (x+y) < rmax{ viy(x), viy(y) } for all x and y in RxR. And vy(xy)
= viyl(xy, X2) (Y1, Y2)] = vivi(Xays, Xay2) = rmax { viay(xaya), via(xay2) } < rmax { rmax { via(xa), vialys)
rmax {via(Xa), Via(y2) 1} = rmax{ rmax { via(x1), viaix2) 3, rmax { via(ya), viai(y2) 3} = rmax{ viy(xs, xa),
vivilYs Y2) } = rmax{ vy (x), vyy) }. Therefore vi(xy) < rmax { vy (x), viyly) } for all x and y in RxR.
Hence [V] is an interval valued intuitionistic fuzzy subsemiring of RxR.

2.5 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring

(R, +, - ), then H={x/xeR: pa)(x) = [1], via(x) = [0] } is either empty or a subsemiring of R.
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Proof: If no element satisfies this condition, then H is empty. If x, y in H, then pa(x+y) = rmin { pp(x),
tal(y) } = rmin {[1], [1] } = [1]. Therefore wa(x+y) = [1]. And  pay(xy) = rmin { pay(x), pa(y) } = rmin {
[1], [1] } = [1]. Therefore pu(xy) = [1]. Now viu(x+y) < rmax { via(x), vialy) } = rmax { [0], [O] } = [O].
Therefore v (x+y) = [0]. And vi(xy) < rmax { via(x), via(y) }= rmax { [0], [0] } = [O]. Therefore vu(xy)
= [0]. We get x+y, xy in H. Therefore H is a subsemiring of R. Hence H is either empty or a
subsemiring of R.

2.6 Theorem: Let [A] be an interval valued intuitionistic fuzzy subsemiring of a semiring

(R, +, - ). (i) If paj(x+y) = [0], then either p(x) = [0] or paly) = [0] for all x, y in R. (i) If via(x+y) = [1],
then either viu(x) = [1] or v (y) = [1] for all x, y in R. (iii) If Lya(xy) = [0], then either p(x) = [0] or
pa(y) = [0] for all x, y in R. (iv) If via(xy) = [1], then either viy(x) = [1] or via(y) = [1] for all x, y in R.
Proof: Let x and y in R. (i) By the definition i (x+y) = rmin { pa(x), Lay) } which implies that [0] >
rmin { wpa(x), Kpaly) }. Therefore either pya(x) = [0] or puyly) = [0]. (i) By the definition viuy(x+y) <
rmax { via(x), vialy) } which implies that [1] < rmax {vja(X), Vialy) }. Therefore either v (x) = [1] or
via(y) = [1]. (iii) By the definition pa(xy) = rmin { pa(x), wa(y) } which implies that [0] = rmin { pya(x),
La(y) }. Therefore either paj(x) = [0] or pyay(y) = [0]. (iv) By the definition va(xy) < rmax {via(x), via(y)
} which implies that [1] < rmax { vi(x), via(y) }. Therefore either via(x) = [1] or via(y) = [1].

2.7 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring

(R, +, +), then [I[A] is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: Let [A] be an interval valued intuitionistic fuzzy subsemiring of a semiring R. Consider [A] = {(
X, Ua)(X), via(x) ) } for all x in R, we take [J[A] = [B] = { { X, Ls(x), vigi(x) ) }, where pug;(x) = pay(x), vis(x)
= [1]- pwy(x). Clearly pg(x+y) = rmin {ug(x), e (y) } for all x, y in R and pyg(xy) 2 rmin { pg(x), pgly) }
forall x, y in R. Since [A] is an interval valued intuitionistic fuzzy subsemiring of R, we have p( x+y) 2
rmin { pay(x), wag(y) } for all x, y in R which implies that [1]— vig)(x+y) 2 rmin { [1]- vig(x), [1]- vigly) }
which implies that vig(x+y) < [1]— rmin { [1]- vg(x), [1]= vigi(y) } = rmax {vig(x), vigi(y) }. Therefore
Visy(x+y) € rmax { vigi(x), vigly) } for all x, y in R. And pa(xy) = rmin { ppy(x), paly) } for all x, y in R
which implies that [1]- vig(xy) 2 rmin { [1]- vig(x), [1]- vig(y) } which implies that v (xy) < [1]- rmin
{ [1]- vig(x), [1]- vigly) } = rmax { vig(x), vg(y) }. Therefore vig(xy) < rmax { vig(x), vig(y) } for all x, y
in R. Hence [B] = [J[A] is an interval valued intuitionistic fuzzy subsemiring of R.

2.8 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring

(R, +, +), then O[A] is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: Let [A] be an interval valued intuitionistic fuzzy subsemiring of R. That is [Al= { { X, pp(x),
via(x) ) } for all x in R. Let O[A] = [B] = { (X, u)(x), visi(x) ) }, where pg(x) = [1]—va)(X), vigi(X) = via(x).
Clearly v (x+y) < rmax{ vig(x), vigi(y) } for all x, y in R and vg(xy) < rmax{ v (x), vig(y) } for all x, y in
R. Since [A] is an interval valued intuitionistic fuzzy subsemiring of R, we have vsj(x+y) < rmax{ via(x),
vially) }, for all x, y in R which implies that [1]—pg)(x+y) < rmax { [1]- g (x), [1]- p(y) } which implies
that pp(x+y) 2 [1]- rmax { [1]- ps(x), [1]1- pe(y)} = rmin { g (x), pely) }. Therefore pyg(x+y) = rmin{
Lsy(x), pe(y) } for all x, y in R. And via(xy) < rmax {vjy(x), via(y) } for all x, y in R which implies that
(1] (xy) < rmax { [1]-wg(x), [1]-pe(y) } which implies that pg(xy) > [1]- rmax { [1]-pg/(x), [1]-
te(y) } = rmin {pug(x), e(y) }. Therefore pg(xy) = rmin { pg;(x), pe(y) } for all x, y in R. Hence [B] =
O[A] is an interval valued intuitionistic fuzzy subsemiring of R.

2.9 Theorem: Let [A] be an interval valued intuitionistic fuzzy subsemiring of a semiring

( R, +, . ), then the pseudo interval valued intuitionistic fuzzy coset (a[A])® is an interval valued
intuitionistic fuzzy subsemiring of R, for every a in R.
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Proof: Let [A] be an interval valued intuitionistic fuzzy subsemiring of R. For every x, y in R, we have
((ap))xty) = pla)up(x+y) 2 p(a) rmin {wp(x), paly) } = rmin {p(a)pa(x), p(a)uply) } = rmin
{((apa)® )(x), ((@pa)® )(y)}. Therefore ((apa)® )(x+y) = rmin { ((apa)®)(x), ((apa)®)(y) } for all x, y in R.
Now ((apa)’)(xy) = p(a)up(xy) = p(a) rmin{up(x), pagly) } = rmin { p(a)pa(x), p(a)may) } = rmin
{((apa)® )(x), ((apa)® )y) }. Therefore ((apa)® )(xy) 2 rmin { ((apa)® )(x), ((@pa)®) (y) } for all x, y in R.
For every x, y in R, we have ((avis)” )(x+y) = p(a) vi(x+y) < p(a) rmax { via(x), vialy) } = rmax
{P@)Vi(x), p@)vily) } = rmax { (aviw)”)(X), ((aviw)*)(y) }. Therefore ((avia)?)(x+y) < rmax { ((avyy)®
)(x), ((@via)® )y) } for all x, y in R. Now ((avi)® )(xy) = p(a)via(xy) < p(a) rmax { via(x), vialy) } = rmax
{p(a)via(x), p(a)vily) } = rmax { ( (avia)®)(x), ( (@avi)®)(y) }. Therefore ((aviy)® )(xy) < rmax { ((av)®
)(x), ((@viag)®)(y) } for all x, y in R. Hence ( a[A] )° is an interval valued intuitionistic fuzzy subsemiring
of R.

2.10 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R, then ?( [A])
is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: For every x, y in R, we have pya)(x+y) = rmin { [’2, % |, waj(x+y) } = rmin { [%, %], rmin { p;(x),
Hea(Y)H= rmin { rmin {[%5, % ], wa(x) 3, rmin {5, % 1, way(y)H= rmin{ue ap(x), We( ap(y)}. Therefore
Haqap(x+y) 2 rmin{uz ap(x), o ap(y)}, for all x, y in R. And pogap(xy) = rmin { 2, %2 ], pyay(xy) } = rmin
{2, % ], rmin {pp(x), weagly) } } = rmin {rmin { 2, %2 ], wa(x) }, rmin { [, %2 ], wayly) }} = rmin {1 (x),
Mo gap (Y) }. Therefore pa rap(xy) = rmin { pao( fap(x), K ap(y) } for all x, y in R. Also voga(x+y) = rmax {[’%,
V2 1, via(x+y)} < rmax {[%5, %2 1, rmax {vu(x), via(y)}} = rmax { rmax {[*2, %2 1, vja(x) }, rmax {[’4, %2 ],
Via(Y)H = rmax{ voap(x), Vagaply) }. Therefore voyay(x+y) < rmax { vogap(x), vayaply) } for all x, y in R.
And voap(xy) = rmax{[%s, 2 1, vu(xy) } < rmax{[’z, % |, rmax{vs(x), via(y)}} = rmax{ rmax{ [’%, % ],
via(x) 3, rmax { [%2, % 1, viuly) 1 = rmax { vaqay (X), Vagay () }. Therefore vogay(xy) < rmax{ vaay(x),
vauaply) } for all x, y in R. Hence ?([A]) is an interval valued intuitionistic fuzzy subsemiring of R.

2.11 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R, then !([A])
is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: For every x, y in R, we have py (x+y) = rmax { [’4, %2 ], Huaj(x+y) }= rmax {[*5, %2 1, rmin { p;(x),
Has(y) } Y= rmin {rmax { [4, % 1, way(x) 1, rmax { [5, % 1, wagy) }} = rmin { Wy (x), figap(y) 3 Therefore
Higap(x+y) = rmin { wygap(x), pgap(y) } for all x, y in R. And pyap(xy) = rmax { [%5, % 1, waj(xy) } = rmax
{[72, % 1, rmin { wy(x), waly) }}=rmin {rmax { ['4, % ], wuy(x) }, rmax { [’4, % 1, wuly) 3 = rmin {
Mizan(X), Higaply) 3. Therefore wygap(xy) = rmin { pygap(x), igaply) } for all x, y in R. Also vy (x+y) = rmin
{[%, % 1, viasx+y) } < rmin { [%, % 1, rmax { vi(x), vialy) } 1= rmax { rmin { [%2, %2 1, via(x) }, rmin { [%3,
%21, viagly) 1} = rmax {vigap(x), Vigap(y) }. Therefore vyap(x+y) < rmax { vygap(x), vigaply) } for all x, y in R.
And vyap(xy) = rmin { [%3, %2 ], via(xy) } < rmin { [%5, % 1, rmax { vja(x), viaily) B= rmax { rmin{[%, %],
vig(x) Y, rmin {2, %2 1, viaily) 1 = rmax { vigap(x), vigap(y) }-

Therefore vap(xy) < rmax { vigap(x), vigaply) } for all x, y in R. Hence !([A]) is an interval valued
intuitionistic fuzzy subsemiring of R.

2.12 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R, then Qq
([A]) is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: For every x, y in R, for a, B € D[0,1] and a+B < [1], we have Ha, ,(A) (x+y) = rmin { a, paj(x+y)
12 rmin { a, rmin { pay(x), Weayly) 33 = rmin {rmin { o, pay(x) }, rmin {a, pay(y) 33 = rmin { g5 ) (%),
Ha, ,(A) (y) }. Therefore Ha, (A (x+y) = rmin {luQa,ﬁ([A]) (x), Ha, ,(aD (y) } for all x, y in R. And

Ha, ,qap XY) = rmin { o, pay(xy) 32 rmin {a, rmin { (x), Waly) } } = rmin {rmin { o, pgay(x) 3, rmin { o,
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Maayly) H=rmin { fhg | ap (X): Mo, ,(a) (V) }- Therefore g qay (xy) Zrmin{ sig (a) (X), £q, ,ap (V)

}for all x, y in R. Also Va, (A (x+y) = rmax { B, vja;(x+y) } < rmax { B, rmax { vj4;(x), vialy) }} = rmax {

rmax { B, viy(x) }, rmax { B, valy) 1} = rmax { vq qap (X) Vo, (a) (V) }- Therefore v a) (x+y) <

rmax { vV, ,(A) (x), Vo, (y) } for all x, y in R. And Va, ,(A) (xy) = rmax { B, vp(xy) } < rmax { B,

#(A]
rmax {vpa(x), vpa(y) }} = rmax { rmax { B, vj(x) }, rmax { B, vja(y) }} = rmax {VQayﬁ([A]) (x), V. ,(AD (v) ;.
Therefore Va, (A (xy) < rmax { Va, ,(A) (x), Va, ,(A) (y) } for all x, y in R. Hence Q4 g ([A]) is an

interval valued intuitionistic fuzzy subsemiring of R.
2.13 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R, then P4 g
([A]) is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: For every x, y in R, for a, B €D[0,1] and a +f < [1], we have He, ,(a) (x+y) = rmax { o, ppaj(x+y) }
Z rmax { a, rmin { pa(x), Keayly) 1 = rmin {rmax { &, pay(x) }, rmax {a, puly) 3t = rmin { zp ) (%),
te, () ). Therefore o (0 (x#y) = rmin {stp (0, fp qay(y) } for all %,y in R. And
He, ap Y) = rmax { a, py(xy)} > rmax { a, rmin { w(x), byly) }} = rmin { rmax { @, pu(x) }, rmax {
a, Ma(y) H=rmin { sy (%), £p, (1a) (¥) }- Therefore pip a) (xy) 2 rmin { zp 12y (), e, (a)
(y) }forallx, y in R. Also Ve, (A) (x+y) = rmin { B, vjas(x+y) } < rmin { B, rmax { vjaj(x), viaily) } } = rmax
{rmin { B, via(x) }, rmin { B, viuly) }} = rmax {vp ap (X), Ve (ap (v) }. Therefore vp ) (xty) <
rmax { Ve, (A (x), Ve, (A) (y) }, forallx,yin R. And Ve, (A) (xy) = rmin {B, vj4;(xy)} < rmin { B, rmax
Via(x), vealy)ty = rmax { rmin { B, viy(x) }, rmin { B, valy) } } = rmax { vp ay (X) Ve qap(y) -
Therefore Ve, (A (xy) < rmax{vP (x) Ve, (Al (y) }forall x, y in R. Hence Pq g ([A]) is an interval

valued intuitionistic fuzzy subsemirmg of R.
2.14 Theorem: If [A] is an interval valued intuitionistic fuzzy subsemiring of a semiring R, then G,
([A]) is an interval valued intuitionistic fuzzy subsemiring of R.

Proof: For every x, y in R, for a, B €D[0,1] and a+B < [1], we have He, ,(n) (x+y) = o pas(x+y) = a (
rmin { ulx), Woly) ) = rmin { ap(x), @ wuly)l= rmin {46, ) ) Ko, qap¥) 1. Therefore
He, ,(A) (x+y) = rmin { Mg, ,(n) (x), Mg, ,(n) (y) }forall x, y in R. And Mg, (A) (xy) = o pyas(xy) = o (
rmin { wa(d), yoly) 1 = rmin { auglx), apaly) } = rmin { g, qap 0, g, qap () }. Therefore
He, ,(A) (xy) = rmin {'uGa,ﬂ([A]) (x), Mg, ,(n) (y) }for all x, y in R. Also Ve, ,(AD (x+y) = B vpas(x+y) < B (
rmax { via(x), vialy) }) = rmax { B vp(x), B vuly) } = rmax {VGQ L(AD (x), Ve, (A (y) }. Therefore

(x+y) < rmax { Ve, ,(AD (x), Vs, (y) } for all x, y in R. And Ve, ,(A) (xy) = B vialxy) < B

/1( /1(

rmax { vi(x), vialy) }) = rmax { B vi(x), B vuly) }= rmax { Ve, ,(A) (x), Ve, (A (y) }. Therefore
Ve, (A (xy) < rmax { Ve, ,(AD (x), Ve, (A (y) } for all x, y in R. Hence G, g ([A]) is an interval valued

intuitionistic fuzzy subsemiring of R.
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