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ABSTRACT

In this paper, we made an attempt to study the algebraic nature of I-fuzzy (interval valued fuzzy) subbigroup of a
bigroup.
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INTRODUCTION

In 1965, the fuzzy subset was introduced by L.A.Zadeh [9], after that several researchers explored on the generalization
of the concept of fuzzy sets. The notion of fuzzy subgroups was introduced by Azriel Rosenfeld [2]. Interval-valued
fuzzy sets were introduced independently by Zadeh [10], Grattan-Guiness [3], Jahn [4], in the seventies, in the same
year. An interval valued fuzzy set (I\VVF) is defined by an interval-valued membership function. Jun.Y.B and Kin.K.H
[5] defined an interval valued fuzzy R-subgroups of nearrings. M.G.Somasundra Moorthy & K.Arjunan [7, 8] defined
interval valued fuzzy subrings of a ring. In this paper, we introduce the some theorems in interval valued fuzzy
(denoted as I-fuzzy) subbigroup of a bigroup.

1. PRELIRMINARIES

1.1 Definition: A set (G, +, ) with two binary operations + and e is called a bigroup if there exist two proper subsets
G; and G, of G such that

(l) G= 61UG2

(i) (G4, +)isagroup

(iii) (G,, ) is a group.

1.2 Definition: Let X be a non—empty set. A fuzzy subset A of X is a function A: X— [0, 1].

1.3 Definition: Let G = (G, UG,, +, @) be a bigroup. Then a fuzzy set A of G is said to be a fuzzy subbigroup of G if
there exist two fuzzy subsets A; of G; and A, of G, such that

(l) A= A1UA2

(if) Ay is a fuzzy subgroup of (G, +)

(iii) A, is a fuzzy subgroup of (G,, e).

Corresponding Author: K. L. Muruganantha Prasad*
Department of Mathematics, H. H. The Rajahs College, Pudukkottai - 622001, (T.N.), India.

International Journal of Mathematical Archive- 6(7), July — 2015 67


http://www.ijma.info/�

P. Sargunadevi et al. / Notes On I-Fuzzy Subbigroup of a Bigroup / IIMA- 6(7), July-2015.

1.4 Definition: Let X be any nonempty set. A mapping [M]: X — D[0, 1] is called an interval valued fuzzy subset
(I-fuzzy subset) 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 M™(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.

1.5 Definition: Let [M] = {( x, [M"(X), M*(X)] ) / xeX3}, [N] = {{ x, [N"(X), N*(X)] ) / xe X} be any two interval valued
fuzzy subsets of X. We define the following relations and operations:

(i) [M] < [N]if and only if M™(x) < N7(x) and M*(x) < N*(x), for all x in X.

(i) [M]=[N]ifand only if M7(x) = N"(x) and M*(x) = N*(x), for all x in X.

(i) [M] ~ [N] = {( %, [min{M~(x), N"(x)}, min {M*(x), N"(x)} 1) / xeX}.

(iv) [M] U [N] = {{ %, [max{M~(x), N"(x)}, max {M*(x), N"(x)} 1) / xeX}.

(v) [M]°=11, 1] - [M] = {(x, [1- M"(x), - M"()]) / xeX}.

1.6 Definition: Let G = (G;UG,, +, ) be a bigroup. The I-fuzzy subset [A]: G—D[0, 1] of G is said to be a I-fuzzy
subbigroup of G if there exist two I-fuzzy subsets [A;]: G;—DI[0, 1] of G; and [A,]: G,—DI0, 1] of G, such that

() [Al=[AdUlA]

(i) [Aq]is a I-fuzzy subgroup of (G4, +)

(iii) [A;] is a I-fuzzy subgroup of (G, ).

2. PROPERTIES

2.1 Theorem: If [A] = [M]U[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
vy (—%) = mpvy (%), () < e (€), mpg (X = (%), pyag(X) < ppg(e?) for all x, e in E and x, €' in F.

Proof: Let x, e in E and X, e"in F. Now ppv(X) = pyvp( (=(=X)) ) = pvp(—X) = ppwg(X). Therefore pyvg(—X) = pywmy(X) for
all xin E. And H]_[N,lll(e) = p[M]Elx—x) > rmin{ppw(X), M[M](X)j= oy (X). Therefor.e upvy(€) = pvy(x) for all x, e in E. Also
H[N](X) = H[N]((X ) ) > },l[N](X ) > H[N](X)- Therefore },l[N](X ) = H[N](X) for all x in F. And

(€)= (XY > rmind g (X), mng(X)3= png(X). Therefore ppg(e') > () for all x, e'in F.

2.2 Theorem: If [A] = [M]U[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
(1) pp(%=y) = upwy(e) gives pw(X) = ppw(y) forall x, y and e in E
(D) ppa(xy™) = pp(®) gives ppX) = ppy) for all x, y and ' in F.

Proof:

(i) Letx,yandeinE. Then ppy(x) = pw(=y+y) 2 rmin{pp(<=y), ppwy(¥)} = rmin{upg(e), um(y)}= pov(y) =
M[M]((jy—>f+x) = rmin{ppa(y—X), ppn()}= rmin {upn(e), pp(X)3= ppn(x). Therefore pp(X) = ppwy(y) for all
xandyinE.

(i) Letx, y and e"in F. Then 1M[N](X) = H[N](X.yfl)’) > rminfupg(xy ™), ppng(Y)3=rmindupg(e), (3= pp(y) =
g (YX ) 2 rmin{ppg (yX ), png(X)3= rmin{ppg (€7, k() 3= pp(X). Therefore png(x) = pp(y) for all x and
yinF.

2.3 Theorem: If [A] = [M]U[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
(i) Hi={x/xeEand up(x) = [1, 1]} is either empty or a subgroup of E.
(i) Hy={x/xeF and pp(x) = [1, 1]} is either empty or a subgroup of F.
(iii) K =H; U H, is either empty or a subbigroup of G.

Proof: If no element satisfies this condition, then H; and H, are empty. Also K = HyUH, is empty.
(i) IfxandyinHy, then uy(x-y) > rmin{ug(X), pw(y)}> rmin{[1, 1], [1, 11} = [1, 1].
Therefore ppvy( X=y) = [1, 1]. We get x-y in H;. Hence Hy is a subgroup of G;.
(if) Ifxand y in Hy, then u(xy™) 2 rmin { wpg(3), wpa(y)} = rmin {[1, 1], [1, 113 = [1, 1].
Therefore u[,\,](xy‘l) =[1, 1]. We get xy *in H,. Hence H, is a subgroup of G,.
(iii) From (i) and (ii) we get K = H;UHj, is a subbigroup of G.

2.4 Theorem: If [A] = [M]U[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
(i) Hi={x/xeEand pup(x) = upwy(e)} is a subgroup of E
(if) Hy={x/xeF and ppj(x) = (e} is a subgroup of F
(iii) K = HyUH, is a subbigroup of G.
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Proof:

(i) Clearly e in H; so Hy is a non empty. Let x and y be in Hi. Then ppy(x=y) = rmin{ppmg(X), up(y)}=
rmin{pm(e), rpmy(e) 3= ppmy(e). Therefore ppy (X=y) = ppvy(e) for all x and y in Hy. We get ppy( X=y) = pym(€)
for all x and y in H;. Therefore x-y in H;. Hence Hy is a subgroup of E.

(ii) Clearly €' in H, so H, is a non empty. Let x and y be in H,. Then p[N](xy’l) > rmin{pupn(X), png()}=
rmin{un(€), npn(€)} = ppn(e). Therefore ppg(xy™) > ppy(e') for all x and y in Hp. We get pp(xy™) =
up(e") for all x and y in H,. Therefore xy " in H,. Hence H, is a subgroup of F.

(iii) From (i) and (ii) we get K = H; U H, is a subbigroup of G.

2.5 Theorem: Let [A] = [M]U[N] be a I-fuzzy subbigroup of a bigroup G = EUF.
(i) I ppyg(x=y) = [1, 1], then ppy(X) = ppwy(y) forall x and y in E.
(ii) If p[N](xy‘l) =[1, 1], then ppg(X) = pup(y) forall xand y in F.

Proof:

(i) Letxandy belongs to E. Then ppy(X) = ppg(X=y+y) = rmin {upy(X=y), ppw(¥)} = rmin {[1, 1], um(V)} =
upv(Y) = ppn(=Y) = sy (=x+x=y) = rmin {pupwg(=X), v (=y)} = rmin {upwg(=x), [1, 11} = ppwmg(=X) = ppwy(X)-
Therefore ppvy(X) = pw(y) for all x and y in E.

(ii) Letx and y belongs to F. Then up(x) = ppg(xy™y) > rmin {ug(xy™), pys(y)} = rmind[L, 11, u(¥)3= po(y)
= ppg(Y™") = ppg(xy ™) = mmin Lupg(3Y), ppgGy ™)} = rminfupg (7Y, [1, 11} = pp(x?) = ppg(X). Therefore
png(X) = pyng(y) for all x and y in F.

2.6 Theorem: If [A] = [M]U[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
(i) mgwOcry) = rming (), ugwy(y) } for each xand y in E with pgy(3) # pp(y)
(i1) ppa(xy) = rmin{ up(X), pyng(y) } for each xand y in F with ppgx) # pngey)-

Proof:
(i) Letxandy belongs to E. Assume that ppw(X)>pm(y), then pwn(y)=pp(=x+x+y) = rmin{umn(=X), ppm(x+y)}
2 rmin{ ppvg(X), p(X+Y)} = pp(x+y) = rmin{upn(X), i (Y)3= p(y)-
Therefore ppy(x+y) = ppw(y) = rmin{ ppg(x), ppw(y) } for xand y in E.
(if) Let x and y belongs to F. Assume that pp(x) > ppn(y), then () = pp(Xxy) = rmind (¢, pp(xy)3>
rmin{ppg(X), ung(3Y)} = png(Xy) = rmin {ppg (), ppa(Y)3= ping=Y)-
Therefore ppg(xy) = pny(y) = rmin{ pp(X), png(y)3 for xand y in F.

2.7 Theorem: If [A] = [M]U[N] and [B] = [O]U[P] are two I-fuzzy subbigroups of a bigroup G = EUF, then their
intersection [A]N[B] is a I-fuzzy subbigroup of G.

Proof: Let [A] = [M]JU[N] = {(X, wa(X)) / xeG} where [M] = {(x, upw(X)) / xeE} and [N] = {{x, pp(X) ) / xeF} and
[B] = [OJUP] = {(x, me(X)) / xeG} where [O] = {(x, poy(x) ) / x<E} and [P] = {(x, pp(¥) ) / xeF}.
Let [C] = [A]N[B] = [R]V[S] where [C] = {(X, ucy(x)) / xeG}, [R] = [M]IN[O] = {(X, ury(x)) / xE} and [S] = [N][P]
={{x, (X)) xeF}. Let x and y belong to E. Then pgi(x=y) = rmin{pupm(X=y), poj(x=y)}= rmin{rmin{ppm(x),
s ()}, TMin{go(x), oY) Fr=rmingrmin{upn(), moi()}, rmindupa(y), so(y)H=rmin{um(X), ugi(y)}. Therefore
ri(X=y) = rmin{ugri(X), wry(y)} for all x and y in E. Let x and y belong to F. Then p[s](xy'l) = rmin{p[N](xy'l),
M[P](Xy_l)}2 rmin{rmin{pn(X), ()3} rmin{ue (), we (V)33 rmin{rmin{upng(x), we ()}, rmin{ung(y), ve(¥)3=
rmin{ps)(X), ps(y)}. Therefore p[s](xy'l) > rmin{ ps(X), ws(y) } for all x and y in F. Hence [A]N[B] is a I-fuzzy
subbigroup of G.

2.8 Theorem: The intersection of a family of I-fuzzy subbigroups of a bigroup G is a I-fuzzy subbigroup of G.
Proof: It is trivial.

2.9 Theorem: If [A] = [M]JU[N] is a I-fuzzy subbigroup of a bigroup G = EUF, then
(i) HpnOcty) = ppay(y+) if and only if ugy(X) = puy(—y+x+y) for all x and y in E
(i) Hpa(xy) = uon(yX) i and only if (<) = gy "xy) for all x and y in F.

Proof:

(i) Letx and y be in E. Assume that pun(x+y) = ppvi(y+x), then u(=y+x+y) = tun(-y+y+X) = pp(ertx) =
pumy(X). Therefore ppy(X) = pp(=y+x+y) for all x and y in E. Conversely, assume that ppy(x) =
Hp(—y+x+y), then pgui(x+y) = pg( X+Y-X+X) = Hn(y+X). Therefore pgwy(x+y) = paa(y+X) for all x and y in
E.
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(i) Let x and y be in F. Assume that ppg(x+y) = ppg(y+X), then ppg(y'xy) = ppng(y'yX) = ppg(€2¥) = pyng(%).

Therefore py(X) = pyng(y'xy) for all x and y in F. Conversely, assume that p(X) = png(yxy), then g (xy)
= u[N](xyxx'l) = pyng(yx). Therefore ppg(xy) = pn(yx) for all xand y in F.
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