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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 (IVF) 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 anti
interval valued fuzzy (denoted as anti 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 (i) G = G, UG, (ii) (G1, + ) is a group (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 (i) A = A;UA, (ii) A is a
fuzzy subgroup of (G, +) (iii) A, is a fuzzy subgroup of (G,, ).

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) <
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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)] ) / xeX }, [N] = {{ x, [N"(x), N*(x)] ) / xeX} be any two
interval valued fuzzy subsets of X. We define the following relations and operations:

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

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

(iii) IM]I ™ [N] = {{ x, [ min { M7(x), N (x)}, min { M*(x), N*(x)} 1)/ xeX }.

(iv) [M] W [N] = {(x, [ max{M~(x), N"(x)}, max { M"(x), N"(x)} ] ) / xeX }.

(v) [M]€=[1,1] - [M] = {(x, [1-M"(x), 1- M (x)] ) / 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;—D[0, 1] of G; and [A;]:
G,—D[0, 1] of G, such that (i) [A] = [A1]U[A;]

(i) [A4] is a I-fuzzy subgroup of (G4, +)

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

1.7 Definition: Let G = (G;UG,, +, ® ) be a bigroup. The I-fuzzy subset [A]: G—DI[0, 1] of G is said to
be an anti I-fuzzy subbigroup of G if there exist two |-fuzzy subsets

[A1]: G;—DI0, 1] of Gy and [A;]: G,—D[0, 1] of G, such that (i) [A] = [A1]U[A;]

(ii) [A4] is an anti I-fuzzy subgroup of (G4, +)

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

2. PROPERTIES:

2.1 Theorem: If [A] = [M]U[N] is an anti |-fuzzy subbigroup of a bigroup G = EUF, then pp(—x) =
Hag (), k() > (), k(3 ) = ppa(x), ppa(x) > pp(e”) for all x, e in Eand x, e'in F.

Proof: Let x, e in E and x, ' in F. Now (%) = pymg( (—(=x))) £ ppvy(—x) < pymy(x). Therefore v (—x) =
ppvy(x) for all x in E. And pypv(e) = pwvy( x—x) < rmax { ppw(x), tv(X) = twg(x). Therefore ppv(e) <
v (x) for all x, e in E. Also ppg(x) = oy (X)) < (X7 < pyag(x). Therefore gy (x7) = () for all x
in F. And pyy(e') = ppg(xx ) < rmax{ (), tpg(X ) Y= (). Therefore ppg(e') < ppy(x) for all x, e' in
F.

2.2 Theorem: If [A] = [M]UI[N] is an anti |-fuzzy subbigroup of a bigroup G = EUF, then (i) pm(x—y) =
wpv(e) gives ppw(x) = () for all x, y and ein E

(ii) u[N](xy’l) = yn(e') gives pynyx) = pyy) for all x, y and e'in F.

Proof: (i) Let x, y and e in E. Then pm(x) = ppwg(x—y+y) < rmax { wuw(x=y), wm(y) } = rmax { ppw(e),
v(y) 1= oY) = pomp(y—x#x) < rmax { v (y—x), powp(x) 3= rmax {wyw(e), pwmy(x) = pw(x). Therefore
LX) = ppwy(y) for all xand y in E.

(ii) Let x, y and €' in F. Then py(x) = pypg(xy'y) < rmax { pyg(xy ™), pygly) 3 = rmax { p(e'), pn(y) 3=
a(y) = pog(yx %) < rmax { ug(yx ), ppa(x) 3= rmax { pug(e'), pp(x) 3= ppg(x). Therefore py(x) =
u(y) for all x and y in F.

2.3 Theorem: If [A] = [M]U[N] is an anti I-fuzzy subbigroup of a bigroup G = EUF,

then (i) Hyi= {x / xeE and pyw(x) = [0, 0] } is either empty or a subgroup of E.

(ii) Hy={x/ xeF and py(x) = [0, 0] } 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 = H;\UH, is empty. (i) If
x and y in Hy, then ppy( x=y) < rmax { pp(x), ppw(y) 3£ rmax { [0, 0], [0, 0] } =[O, O]. Therefore pym(
x—y) = [0, 0]. We get x—y in Hy. Hence H; is a subgroup of G,. (ii) If xand y in H,, then M[N](xy"l) < rmax
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{ up(x), tgly)} = rmax {[0, 0], [0, 0]} = [0, O]. Therefore py(xy ) = [0, 0]. We get xy *in H,. Hence H,
is a subgroup of G.. (iii) From (i) and (ii) we get K = H;\UH, is a subbigroup of G.

2.4 Theorem: If [A] = [M]JU[N] is an anti I-fuzzy subbigroup of a bigroup G = EUF, then (i) Hi={x /
xeE and ppm(x) = pyw(e) }is a subgroup of E

(ii) Hy={ x / xeF and py(x) = ppy(e') }is a subgroup of F

(iii) K = H\UH, is a subbigroup of G.

Proof: (i) Clearly e in H; so H; is a non empty. Let x and y be in H;. Then py( x=y) < rmax { ppm(x),
wvy(y) 3= rmax { wm(e), wv(e) = wm(e). Therefore ppvy(x=y) < ppw(e) for all x and y in H;. We get
vy X=y) = pmy(e) for all x and y in Hy. Therefore x—y in H;. Hence H; is a subgroup of E.

(ii) Clearly e' in H, so H, is a non empty. Let x and y be in H,. Then u[N](xy_l) < rmax { ppg(x), png(y) =
rmax {upn(e'), upg(e') } = ppg(e'). Therefore ppg(xy ™) < png(e') for all x and y in Hy. We get ppy(xy ™) =
L (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]UI[N] be an anti I-fuzzy subbigroup of a bigroup G = EUF.

(i) If ppvy(x=y) = [0, O], then ppv(x) = ppwy(y) for all x and y in E.

(ii) If u[N](xy_l) = [0, 0], then p(x) = wyn(y) for all xand y in F.

Proof: (i) Let x and y belongs to E. Then py(x) = ppvg(x=y+y) < rmax {pmy(x=y), tw(y) } = rmax { [0, O],
uvi(y) = m(y) = pov(=y) = g (xx=y) < rmax { g (—x), mwp(x=y) B = rmax { ppwy(—x), [0, O] } =
vy (=x) = ppwy(x). Therefore pyvy(x) = pywmy(y) for all xand y in E.

(ii) Let x and y belongs to F. Then p(x) = uy(xy™y) < rmax {upa(xy™), spaly) } = rmax{ [0, 01, pply) } =
rn(Y) = gy ™) = (3 xy™) < rmax {pg(xY), pg(xy ™)} = rmax { pg(xY), [0, 01 = (™) = ppg(x).
Therefore pyy(x) = pyn(y) for all xand y in F.

2.6 Theorem: If [A] = [M]UI[N] is an anti |-fuzzy subbigroup of a bigroup G = EUF, then (i) pyw(x+y) =
rmax{ pw(x), twy(y) } for each x and y in E with puwy(x) # pyw(y)

(i) pyng(xy) = rmax{ pp(x), ppg(y) } for each x and y in F with pyngx) # pynyy)-

Proof: (i) Let x and y belongs to E. Assume that p(x) < twmy(y), then pp(y) = ppm(—x+x+y) < rmax{
Hovp(=X), i (x+y) } < rmax{ pw(x), po(x+y)} = p(x+y) < rmax{ uow(x), powi(y)}= powm(y). Therefore
v (x+y) = vy (y) = rmax{ pwy(x), bwly) } for xandy in E.

(i) Let x and y belongs to F. Assume that pp(X) < ppg(y), then ppg(y) = ppa(X*xy) < rmax{ ppg(x™),
un(xy) < rmax{ pn(x), png(xy) } = g (xy) < rmax {ung(x), mng(y) 1= ming=y)-

Therefore pyy(xy) = wyn(y) = rmax{ pu(x), t(y) } forxand yin F.

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

Proof: Let [A] = [M]JUIN] = { { x, w(x) ) / x€G } where [M] = { { x, uwy(x) ) / x€E } and [N] = { ( x,
un(x) ) / xeF }and [B] = [O]U[P] = { (X, ug(x) ) / xeG } where [O] ={{x, po)(x) ) / xeE }and [P] = {(
X, Wwei(x) ) / xeF }. Let [C] = [A]JU[B] = [R]U[S] where [C] = {{ x, uq(x) ) / xeG }, [R] = [M]U [O] = { (X,
Ugi(x) ) / x€E }and [S] = [NJU[P] = { { x, ws)(x) ) / x€F }. Let x and y belong to E. Then pg(x—y) =
rmax{m(x-y), Kioi(x—y) }< rmax{rmax{ wuwy(x), tmi(y) 1 rmax { poy(x), woy(y) 3 < rmaxn { rmax {
(), Kiop(x) 3, rmax { ww(y), Kio(y) 1 = rmax { wg(x), wr(y) 3. Therefore pgy(x—y) < rmax{ pp)(x),
Lwry(y) } for all x and y in E. Let x and y belong to F. Then u[s](xy'l) = rmax{ u[N](xy'l), u[p](xy'l) >
rmax{rmax{un;(x), tn(y)} rmax{upe(x), pe(y)H< rmax{ rmax{ p(x), wei(x)}, rmax{ wn(y), pueyly) 3=
rmax s)(x), Wsi(y)}. Therefore pg(xy™) < rmax{ ws(x), ps(y) } for all x and y in F. Hence [A]U[B] is an
anti |-fuzzy subbigroup of G.

2.8 Theorem: The union of a family of anti I-fuzzy subbigroups of a bigroup G is an anti
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I-fuzzy subbigroup of G.

Proof: It is trivial.

2.9 Theorem: If [A] = [M]UI[N] is an anti |-fuzzy subbigroup of a bigroup G = EUF, then (i) pw(x+y) =
pv(y+x) if and only if pyvy(x) = pwmy(—y+x+y) for all xand y in E

(i) png(xy) = ppg(yx) if and only if pyyy(x) = u[N](y’lxy) forallxandyinF.

Proof: (i) Let x and y be in E. Assume that py(x+y) = pp(y+x), then pp(—y+x+y) = pp(—y+y+x) =
wmy(e1+x) = ppwy(x). Therefore pp(x) = pm(—y+x+y) for all x and y in E. Conversely, assume that
Hvp(X) = pyvg(—y+x+y), then pp(x+y) = ppg( X+y—x+x) = vy (y+x). Therefore pyvy(x+y) = pyw(y+x) for all
xandyinE.

(i) Let x and y be in F. Assume that pp(x+y) = pp(y+X), then ppaly™xy) = p(y'yx) = pp(exx) =
n(x). Therefore upg(x) = pp(y'xy) for all x and y in F. Conversely, assume that py(x) = (Y 'xy),
then pp(xy) = ppg(xyxx ) = ppg(yx). Therefore ppy(xy) = upg(yx) for all x and y in F.
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