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I. INTRODUCTION

In 1965, the fuzzy subset was introduced by L.A.Zadeh [10, 11], after that several researchers explored on the
generalization of the concept of fuzzy sets. The concept of intuitionistic fuzzy subset was introduced by
K.T.Atanassov [2, 3], as a generalization of the notion of fuzzy set. The notion of fuzzy subgroups was introduced
by Azriel Rosenfeld [4]. Palaniappan.N & K.Arjunan [7] defined the intuitionistic fuzzy subgroups of a group.
T.Justin Prabu and K.Arjunan[5, 6] defined the Q-fuzzy subbigroups of a bigroup. In this paper, we introduce the
some theorems in translations of Q-intuitionistic fuzzy subbigroup of a bigroup.

I.LPRELIMINARIES

Definition 1.1[5] 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) (Gy, +) is a group (iii) (G,, e ) is a group.

Definition 1.2[10] Let X be a non-empty set. A fuzzy subset A of X is a function A: X— [0, 1].

Definition 1.3[3] Let X be a non-empty set. A intuitionistic fuzzy subset A in X is defined as an object of the form
A = {< X, palX), va(X) >/ x in X}, where pa: X — [0, 1] and va: X — [0, 1] define the degree of membership and
the degree of non-membership of the element xe X respectively and for every xe X satisfying pa(x) + va(x) <1.
Definition 1.4[5] Let ( G, +) be a group and Q be a non-empty set. A fuzzy subset A of GxQ is said to be a Q-fuzzy
subgroup of G if ua(x=y, q) = min { ua(x, q), paly, ) } forall xandy in G and q in Q.

Definition 1.5. Let ( G, +) be a group and Q be a non-empty set. An intuitionistic fuzzy subset A of GxQ is said to
be a Q-intuitionistic fuzzy subgroup of G if it satisfies the following axioms: (i) pa(x-y, ) = min { pa(x, ), pa(y,
q) } (i) va(x-y, g) <max { va(X, q), va(y, ) } forall xand y in G and q in Q.

Definition 1.6. 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,, e).

Definition 1.7. Let G = (G;UG,, +, ¢ ) be a bigroup. Then an Q-intuitionistic fuzzy set A of G is said to be an Q-
intuitionistic fuzzy subbigroup of G if there exist two Q-intuitionistic fuzzy subsets A; of G, and A, of G, such that
(i) A = AUA, (i) Aq is an Q-intuitionistic fuzzy subgroup of (G, +) (iii) Az is an Q-intuitionistic
fuzzy subgroup of (G;, ).

Definition 1.8. Let A be a Q-intuitionistic fuzzy subbigroup of a bigroup G. Then A’ = MPUNC is defined as v (x,
Q) = pm(% ) 7 um(0, ), viu’(X, 9) = vm(x, q)vm(0, q) for all xeE, qeQ, identity 0E and pn’(x, q)= pn(X, q)/un(l,
), va2(X, @) = va(X, G) va(1, g) for all xeF, qeQ and identity 1<F.

Definition 1.9. Let A be a Q-intuitionistic fuzzy subbigroup of a bigroup G, acE and beF. Then the pseudo Q-
intuitionistic fuzzy coset (abA)® = ( (aum)” v (bun)®, (avm)® U (bvy)® ) is defined by (apw)P(x, ) = p@)uwm(x, 9),
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(avm)"(x, 9) = p(@)vm(x, q) for every xeE, peP, qeQ and (bun)"(x, g) = p(b)un(x, 4), (bvn)"(x, a) = p(b)vn(x, q) for
every xeF, peP and qeQ.

Definition 1.10. Let A and B be any two Q-intuitionistic fuzzy subbigroups of bigroups G and S respectively. The
product of A and B, denoted by AxB = (Mx0) U (NxO) u (MxP) u (NxP), is defined as puwm.o( (X, ¥), q) = min {
um(X, 9), oy, @)} vmxo((X, ¥), @) = max{vm(X, 0), vo(y, q) } for all xeE, yeH, qeQ and pn.o( (X, y), q) = min {
un(X, @), to(Ys @)} vxo((X, ¥), ) = max{vn(X, 0), vo(y, @)} for all xeF, yeH, qeQ, pm((X, ¥), 9) = min{um(X, 9),
me(y, )} vie( (X, Y), @) = max{vm(x, 9), ve(y, 9)} for all xeE, yel, qeQ, pn.e((X, ¥), ) = min{un(x, @), ue(y, a)},

vinxp( (X, Y), ) = max{ vn(X, ), ve(Y, q) } for all xeF, yel and qeQ.
Definition 1.11. Let A be a Q-intuitionistic fuzzy subbigroup of a bigroup G. The strongest Q-intuitionistic fuzzy

relation on G is a Q-intuitionistic fuzzy relation V = (MxM) U (NxN) U (MxN) U (NxM) with respect to A given
by (X, ¥), @) = min{um(x, @), pm(y, @) 3 visam((X, y), @) = max{vm(x, 4), vm(y, q) } for all x, yeE, qeQ, mn.n(
(X, y), @) = min{ pn(x, G), paCy, 0) 3 v (%, Y), @) = max{ va(x, ), va(y, q) } for all x, yeF, qeQ, pum.n( (X, ), 0)
= min{um(x, 9), ua(y, 3 vma((X, Y), 6) = max{vm(x, ), vn(y, @)} for all xeE, yeF, qeQ, pn.m((x, Y), 9) =

min{un(X, 6), um(y, D% viem( (X, Y), ) = max{vn(x, a), vm(y, 9) } for all xeF, yeE and Q.
Definition 1.12[3] Let A be an intuitionistic fuzzy subset of X. Then the following translations are defined as (i)

A(A) =L (X, min { %, pa(x) }, max { %, va(x) } ) / for all xe X }.

(i) O(A) = { (X, max { %2, pa(x) }, min { %, va(x) } ) / for all xe X}.

(iii) Qq, p(A) = {(x, min{a, pa(x)}, max{p, va(x)}) / for all xeX, a, [0, 1], a+f < 1}.
(iv) Pq, p(A) = {(x, max{a, pa(x)}, min{p, va(x)}) / for all xeX, a, B[O, 1], a+p < 1}.
(V) Gq, p(A) = { (%, apa(x), B va(x) ) / for all xeX and a, B in [0, 1] }.

Example 1.13. A = { (a4 05,04 ) (b, 01, 02 ) (¢ 0.3, 02 ) } is an intuitionistic fuzzy subset of
X={a,b,c}.Ifa=03and =04,

(i) A(A)={(4a,05,05),(b,0.1,05),(c,0.3,05)}.

(ii) ®(A) ={(a,0.5,0.4),(b,05,0.2),(c,05,0.2) }.

(ii1) Qos,04(A)={(4a,0.3,0.4),(b,0.1,04),(c,0.3,04)}.

(iv) Pos,04(A) ={(a, 05,04 (b, 0.3,02)(c,03,02)}.

(V) Gos,04(A) ={(4a,0.15,0.16 ), (b, 0.03,0.08 ), { c, 0.09, 0.08 ) }.

Il. PROPERTIES

Theorem 2.1. If A is a Q-intuitionistic fuzzy subbigroup of a bigroup G, then AA = AMUAN is a
Q-intuitionistic fuzzy subbigroup of G.
Proof. For every X, yeE and geQ, then pym(x=y, q) = min { %2, pum(x=y, ) } = min { %2, min { pu(X, q), umy, 9) } }
=min{min {¥2 pu(x, ) }, min {72 pu(y, 6)  } = min { pam(x, 9), Ham(y, 9) } for all x, yeE, qeQ. For every x
yeE and geQ, then vay (X=y, q) = max{ %2, vm(X=y, q) } < max{%, max{ vu(x, q), vm(y, q) }} = max { max { %,
vn(X, q) }, max { %, vu(y, 9) } } = max { vam(X, q), vam(y, q) } for all x, yeE, qeQ. For every x ,yeF and qeQ,
then pan(xy™, @) = min { %, pn(xy™, g) } > min{¥%, min{un(x, @), in(y, @) 33 = min { min { %, p(x, ) 3, min{%,
un(y, 9) 33 = min{ wan(x, @), Ban(y, @)} for all x, yeF, geQ. For every x, yeF, qeQ, then van(xy™, q) = max{%,
VN(Xy-l’ q)}S maX{l/Z, maX{ VN(x1 q)! VN(y! q) }} = max { max { 1/21 VN(X’ q) }v ma.X{ 1/21 VN(yv q) }} = max { VAN(Xa
q), van(y, q) } for all x, yeF, qeQ. Hence AA = AMUAN is a Q-intuitionistic fuzzy subbigroup of G.

Theorem 2.2. If A is a Q-intuitionistic fuzzy subbigroup of a bigroup G, then ®A = ®@MUOBN is a Q-intuitionistic
fuzzy subbigroup of G.

Proof. For every x, yeE and qeQ, then peom(X=y, q) = max { ¥, um(X=y, ) } = max { %2, min{pm(X, q), km(y, }}
= min { max { %2, pu(x, 0) }, max { %2, pm(y, ) }} = min { pem(x, 6), Hem(y, q) } for all x, yeE, qeQ. For every x
yeE and geQ, then vgu(x-y, q) = min { %, vpm(x-y, q) } < min { %2, max { vm(X, 9), vm(Y, 9) }} = max { min { %,
vm(X, ) 3, min{%, vu(y, 9) }} = max{vem(X, q), vem(y, q) } for all X, yeE, qeQ. For every X, yeF and qeQ, then
Hon(xy™, 0) = max { %, un(xy™, g) } > max { %, min { pn(x, ), pn(y, 93} = min{ max { %, pn(x, q) }, max { %,
Un(ys @) 33 = min{ pen(X, ), Hen(Y, ) } for all x, yeF, qeQ. For every x, yeF and qeQ, then ven(xy™, q) = min {
Yo, vn(xy™, 0) 3 < min {%, max { v(x, 4), vn(Y, 6) 3} = max { min { %, vx(x, 6) }, min { %, vy(y, 9) }} = max {
ven(X, 0), ven(y, q) } for all x, yeF, geQ. Hence ®A = ®@MUBN is a Q-intuitionistic fuzzy subbigroup of G.
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Theorem 2.3. If A is a Q-intuitionistic fuzzy subbigroup of a bigroup G, then Q,, s(A)=Q,, s(M)Q,, s(N) is a Q-
intuitionistic fuzzy subbigroup of G.

Proof. For every x, yeE and qeQ and a, [0, 1] and o+ < 1, then Ha, o) (X-y, @) =min { a, um(x-Yy, q) }=
min{ o, min{ pu(x, @), iy, @) 3} = min { min { o, px @ §,omin { @y, OB = min{gg o, (% 0),
Hao. o) (y, g) } for all x, yeE, qeQ. AnvaM)(M , (x=y, q) = max { B,vm(x-y, q) } < max{ B, max { vm(x, q),
vy, ) 3} = max { max { B, vu(x, @) 3}, max { B, vy, @) Y= max{v, 0 (,Q) v, (v, @)} forall x
y<E, qeQ. For every x, yeF and qeQ and o, B €[0, 1]and a+f <1, then xo ) (xy™, q) =min { o, pun(xy™, Q)
} 2 min{ o, min { py(x, @), iy, @) 3} = min {minfo, G @), minfo, @y, OREMIn{, o (6
Hao, , o) (y, q)} for all x, yeF, qeQ. And vQM‘m(N)(xy'l, q) = max{B, vn(xy™, @)} < max{ B, max{vn(x, q), (Y,
Q)Y = max { max { B, v(x @)}, max { B, vy, @)} =mav, 00 ve o, (0 6) }for all x, yeF,
qeQ. Hence Q,, (A) is a Q-intuitionistic fuzzy subbigroup of G.

Theorem 2.4. If A is a Q-intuitionistic fuzzy subbigroup of a bigroup G, then P, g(A) = Py, s(M)UP,, (N) is a Q-
intuitionistic fuzzy subbigroup of G.

Proof. For every X, yeE, qeQ and a, § €[0, 1] and a+f < 1, then Mo, ) (x-y, @) = max{o, pm(X-y, 0)} =
max{a, min { pu(X, @), Hu(y, )} = mi{max{o, pu(x, @) }, max{o, pmly, @) 33 = min{x, X q),
Ho . 0) }orallx, yeE, qeQ. Andv, ) (x-y, @) = min { B, vu(x-y, g) } < min { B, max{vu(x, ),
vm(y, @) 3} = max {min { , vu(x, ) }, min{ B, vu(y, @) 3} =max{v, ., (% 0q), v, ., a)}forallx yeE,
qeQ. For every x, yeF and qeQ, then 4, (xy™, @) = max { o, pn(Xy™, q)}= max {o, min{puy(X, q), Un(Y, 93}
= min{max{o, pn(x, @)}, max{o, pn(y, O =min {u, oy Q) up oy (Vs Q)3or all X, yeF, qeQ. For
every x, yeFand qeQ. then v, ) (xyt, q) = min { B, va(xy?, @) 3 < min{B, max{vn(X, 0), vn(y, 9)}} = max {
min { B, vn(X, q) }, min { B, vn(Y, q) }} = max { Y oy (N) (x, 9), Yoo, (N) (y, q) } for all x, yeF, qeQ. Hence P,

s(A) is a Q-intuitionistic fuzzy subbigroup of G.

Theorem 2.5. If A is a Q-intuitionistic fuzzy subbigroup of a bigroup G, then G, g(A) = G, s(M)UG,, g(N) is a Q-
intuitionistic fuzzy subbigroup of G.

Proof. For every x, yeE and qeQ and o, § [0, 1] and a+f < 1, then Ha,, , o) (X=y, @) = a pum(X=Y, q) = o ( min {
Hm(X, @), My, G)3) = min{o pu(x, @), o puly, O} = mindaeg oy A, 26y (v A} Forall x, yeE, qeQ.
Andvg oy Y, 0) = B ovux-y, @) < B (max {ovu(X, @), vm(y, @)}) = max{ B vm(x, @), B vu(y, Q)} =
max{vaw)(M ) (%, 9), V6 (M) (y, g)} for all X, yeE, qeQ. For every x, yeF and qeQ, then He, o) (xy™, q) =
a pn(xy™, @) > o (min { py(X, 6), pn(y, 9P = min { o p(x, q), o p(y, 6) 3 = min{ue oy & g oy
o) }forallx, yeF, qeQ. And v (xy™, @) = B vn(xy™, @) < B (max { vu(x, Q) va(y. @) }) = max { B v(x, ).
By, q)}= max{vG( ) (%, q), Y6 (N) (y, q) } for all x, yeF, qeQ. Hence G, g(A) is a Q-intuitionistic fuzzy
subbigroup of G.

Theorem 2.6. Let A be a Q-intuitionistic fuzzy subbigroup of a bigroup G. Then A°= M°UNC is a Q-intuitionistic
fuzzy subbigroup of the bigroup G.
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Proof. For any x, yeE and qeQ, then pw’(x-y, @) = pm(x=Y, 4) / p(0, @) = (1/ pm(0, @)) ( min { pw(x, @), (Y, 9)
1) = min { pm(x, ) / um(0, @), pm(y, @) / um(0, @)} = min {un’(x, @), um’(y, ) 3 for all x, yeE and geQ. And
v’ (XY, ) = vm(x=y, d) vm(0, g) < v(0, a)( max{vm(x, @), vm(y, A)3) = max{vm(x, q) vm(0, a), vm(y. d) vm(0, a) }
= max { vm(x, ), vm°(y, q) } for all x, ye E and qeQ. For any x, yeF and qeQ, then pn’(xy?, q) = pn(xy™, q) /
in(L, @) = (17 pn(L, @) )(min £ pn(x, @), pa(y ) 3) = min £ pn(x, @) / (L @), andy, @) / pn(d, ) 3 = mindun’(x,
a), u’(y, g) } for all x, ye F and qeQ. And vi’(xy™, q) = vn(xy ™, a) vn(L, q) < v(L, q) (max{ v(x, q), va(y, d) })
= max{vn(X, ) vn(1, 9), va(y, @) va(l, q) 3= max{va’(x, ), vn°(y, q) Hor all x, y eF and qeQ. Hence A’ is a Q-
intuitionistic fuzzy subbigroup of the bigroup G.

Theorem 2.7. Let A be a Q-intuitionistic fuzzy subbigroup of a bigroup G.Then the pseudo Q-intuitionistic fuzzy
coset (abA)® = ( (aum)® U (bu)P, (avm)® w (bvy)P ) is a Q-intuitionistic fuzzy subbigroup of the bigroup G for every
acE and every beF.

Proof. For every x, ye E and qeQ, then (apm)’(x-y, @) = p(@) pm(x-y, 9) = p(a) min {pm(x, q), pm(y, 9)} =
min{p(a) pm(x, @), p(@) pmly, a)}= min{(apm)’(x, g), (@aum)’(y, g) } for all x, yeE, qeQ. And (avm)’(x-y, q) = p(a)
vm(X=y, Q)< p(a) max{vm(x, q), vm(y, @)} = max { p(a) vm(x, q), p(@) vm(y, 9)} = max{(avm)’(x, q), (avm)"(y, 9) }
for all x, yeE, qeQ. For every x, yeF, qeQ, then (bun)°(xy™, q) = p(b)un(xy™, q) = p(b) min{un(X, @), pn(y, 0) } =
min { p(b)un(X, @), po)un(y, @) } = min{(bpn)°(X, ), (bun)°(y, @) } for all x, yeF and geQ. And (bvy)°(xy™, q) =
p(b)vn(xy™, q) < p(b) max{vn(x, 4), va(y, a) 3= max { p(b)vn(x, 6), p(b)vn(y, @)} = max{(bvn)’(x, @), (bvi)°(y, a)}
for all x, yeF, geQ. Hence (abA)P is a Q-intuitionistic fuzzy subbigroup of the bigroup G.

Theorem 2.8. If A and B are Q-intuitionistic fuzzy subbigroups of the bigroups G and S respectively, then AxB =
(Mx0) U (NxO) U (MxP) U (NxP) is a Q-intuitionistic fuzzy sub four-group of GxS.

Proof. Let A and B be Q-intuitionistic fuzzy subbigroups of the bigroups G and S respectively. Let x;, X, €E, y;
yo€eH and qeQ. Thus ( Xg, Y1), ( X2, Y2 )€ExH. Then pumxol(X1, Y1) —(X2, ¥2), A] = pmxo( (X1—X2, Y1—VY2 ), q) = min {
min { um(X1, 6), pm(Xz, ) 3 min{po(ys, @), Ho(y2, @) 3} = min{min{pm(X4, ), po(ys, )} Min{um(Xz, 9), Ho(y2, 0)
3} =min { pmco( (Xa, Y1), A), ol (X2, Y2), @) } for all (X, ya), (X2, y2) €ExH. And viol (X1, Y1)—(X2, ¥2), Al = vmsol
(X1=Xz, Y1=Y2), ) < max { max{ vm(x1, 6), vm(X2, 6) }, max{vo(ys, ), vo(Y2, a)}}= max{max{vm(xs, d), vo(ys, 4)},
max{vm(Xz, ), vo(Y2, 0)}} = max{vm.o( (X1, Y1), 4), Vmxo( (X2, ¥2), ) } for all (X, y1), (X2, ¥2) €ExH. Let Xy X,eF,
y1, Y2€H and qeQ. Thus (X1, Y1), (X2, Y2)€FxH. Then pnol (X1, Y1) = (Xz ¥2), 4 1= pso( (XaX2™, Yi=Y2 ), @) 2
min{min{un(X1, @), pn(X2, @) 1 min { po(ys, @), po(y2, @) 3} = min { min { un(X1, 9), po(ys, @)} min{un(xz, 9),
Ho(Y2, @) 3}= min { punxo( (X1, Y1), A), Hnxo( (X2, Y2), G) } for all (xy, y1), (X2, Y2) €FxH. Also visol (X1, Y1) — (X2, ¥2),
g1 = vneol (X2, Y=Yz ), @) < max{max{vn(xs, @), vn(Xz, @) 3 max{vo(ys, ), vo(Yz @) }} = max { max
{ VN(xl! q)’ VO(yl! q) }l maX{ VN(XZI q)l VO(yZ! q)}} = maX{ VN><O( (Xll yl)l q)l VNxO( (X2| yZ)r q) } for all (Xll yl)l (X2,
y2)eFxH. Let X, X2€E, y1, Yo€ I, qeQ. Thus (X3, Y1), (X2, Y2) €ExI. Then pw.p[(X1, Y1) —(X2, Y2), A1 = pmep( (X1—X2,
yay2"), @) = min { min { pu(Xs, @), (e, @) Fomin { pe(ys, @), e(yz, 0) 33= mindmin{um(xs, @), pe(ys 93,
min{um(X2, 9), pe(Y2, @) 3= min{ pwse( (X1, Y1), ), tmxe( (X2, Y2), @) Hor all (x4, y1), (X2, Y2) €ExI. And viep[(X1, Y1)
—(Xz, ¥2), Al = Ve (X1=X2, YaY2 ™), 0) < max { max{ vum(X1, 6), vm(Xz, @) 3, max{ ve(ys, ), ve(y2, @) }} = max{max
{ vm(xa, 0), ve(ys, ) 3, max{ vm(xz, 0), ve(y2, 0) }}= max { vmee( (X1, Y1), @), vmee( (X2, ¥2), @) } for all (X1, y1), (X,
y2)eExl. Let x; X,€F, y1 yoel and qeQ. Thus (X1, Y1), (X2, Y2) €FxL. Then pnue[(X1, Y1) (X2, ¥2) ™ A = pnsep((XaX2 ™
yayz" ), @) = min{min{un(xs, @), un(e @3 min { pe(ys, Q) pe(y2r @) 33 = min{min{un(xs, @), pe(ys, @) 3,
min{un(Xz, 6), pe(y2, @)} = min { pnee( (X1, Y1), 0), pnce( (X2, Y2), G) 3 for all (Xo, Y1), (X2, y2) €Fx1. And vase[ (X4,
y)(X2, ¥2)h dl = viee( (X2, yay2" ), 6) < max { max { v(xi, @), (X2 Q) 3, max{ve(ys, ), ve(y2 @) 3}
= maX{maX{VN(le Q): VP(ylr q)}v maX{VN(X21 q)v VP(yZ: Q)}} = maX{VNxP( (le Y1), q)v VN><F’( (X21 Y2), q)} for all (le
y1), (X2, Y2) €Fxl. Hence AxB is a Q-intuitionistic fuzzy sub four-group of GxS.

Theorem 2.9. Let G be a bigroup and Q be a non-empty set. If A is a Q-intuitionistic fuzzy subbigroup of G, then
strongest Q-intuitionistic fuzzy relation V = (MxM) U (NxN) U (MxN) U (NxM) is a Q-intuitionistic fuzzy sub
four-group of GxG.

Proof. Assume that A is a Q-intuitionistic fuzzy subbigroup of G. For any X = (X3, X2), Y = (Y1, Y2)€ExE and qeQ.
Then umm(=Y, ) = vl (X, X2)—(Y1, ¥2), 4 1= min {pm(xi=y1, 6), pm(e=y2, @)} = min {minfum(x., @), pmlys,
a)}, minfum(xz, ), pmy2, )3} = min{min{pm(Xs, 6), pm(x2, @)} min{um(ys, ), pm(yz, @) 33 = min { pvaa( (X1,
XZ)! q)7 p—MxM( (yll y2)1 q)} = mln{ MMXM(Xv q)i H’MXM(yl q) } for all X, yEEXE and qEQ And VMxM(X_yv q) = VM><M[
(X1, X2)=(Y1, Y2), Al = max{vm(Xi—y1, 6), vm(Xz—Y2 @) } < max{max{vm(xs, 4), vm(ys, @)}, max{vm(xz @), vm(yz
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a)}}= max{max{vm(Xs, ), vm(X2, @)}, max{ vm(ys, ), vm(y2, D}}= max{vmm((X, X2), @), vmm((Ya, Y2), A)}=
max{vm.m(X, q), vmm(Y, q) } for all X, yeExE and qeQ. For any X = (X3, X2), Y = (Y1, ¥2) €ExF and qeQ, then
Pvn(X=Y @) = pvenl (X1, X2)=(Y1, ¥2), A = min{pm(X—y1, @), pn(eyz", @)} = min {min{uv(xe, @), pulyn o)},
min{un(X2, ), (Y2, @)1} = min{min{um(xs, 0), pn(X2, @)} min{um(ys, @), pn(yz, @3= min{uma( (X, X2), 9),
“MXN( (yll yZ)l q)} = min{“MxN(Xl q)l “MxN(y! q) } for all X, yGEXF and qEQ And VMxN(X_yl q) = VM><N[ (le XZ)_(yl!
y2), ] = max { vm(xi—y1, 6), v0y2", 0) }< max { max{ vu(xs, 9), vm(ys, @) 3} max{ w(xz @), vn(y2, @) }}
= max{ max{ vm(xs, ), vn(x2, ) }, max{ vm(ys, @), vn(y2, 0) 3} = max { vmn( (X1, X2), 6), vimn( (Ve Y2), @) } =
max{ vm.n(X, 9), vuxn(y, ) } for all x, ye ExF and qeQ. For any X = (X3, X2), Y = (Y1, ¥2) €FxE and qeQ. Also
(XY, 6) = Pl (e X2)=(Y1, ¥2), @ 1= min { pa(xays™, @), pm(xe=yz, @) 3 = min { min{ pn(x, ), pn(ys 0}
min{um(xz, 4), pw(y2, )3} = min{min{ pn(Xe, ), pm(Xz, @), Min{un(ys, ), pm(y2, @) 33= min{unm( (X, X2), 9),
pnsm( (Y1, Y2), @) = min{pn.m(X, 0), psa(y, @)} for all x, ye FxE and qeQ. And vau(X-Y, ) = vl (X1, X2)—(Y1,
y2), g1 = max{vn(ay:™, 4), vm(Xeyz, @)} < max{max{vn(xs, q), v(ys, @)}, max{vm(Xz, q), vm(yz 9)}} = max{
max{ vn(Xy, 4), vm(X2, 0) }, max { va(ys, @), vm(Yz, @)3} = max{vna( (X1, X2), @), vem( (Y1, ¥2), 6) 3= max{vn.m(X,
), vam(Y, ) 3 for all x, ye FxE, qeQ. For any x = (X, X2), ¥ = (Y1, ¥2) €FxF and qeQ. And pan(Xy ™, @) = piasn]
(X1, X2) (Y1, ¥2) a1 = min  pn(xeys ™, @), pn(Xay2 ™, )32 min{min{un(Xs, 6), pn(ys, @) 3, min € pn(Xz, @), pa(yz, 9)
1} = min{min{un(X1, @), un(X2, @) 1 min { pn(ya, ), (Y2, @) 33 = min { pna( (X2 X2), @) B (Y1 Y2), @) 3 =
min { (X, ), tnen(ys ) 3 for all x, ye FxF and qeQ. Also v (XY™, 0) = viv[ (X1, X2) (Y1, Y2)™ q] = max {
wn(Xay: ™t a), va(xy2h @) 3 < max{ max{ vn(x;, a), vn(yi, @) } max{ vn(Xz, @), vn(Y2 @) }} = max
{max{vn(x1, ), vn(X2, @) }, max{vn(ys, ), vn(Y2, @) }} = max{va( (X1, X2), @), vien( (Y1 Y2), @) } = max{ (X,
q), vin(Y, Q) } for all x, yeFxF and qeQ. Hence V is a Q-intuitionistic fuzzy sub four-group of GxG.

111. CONCLUSION

In this paper, definitions of Q-intuitionistic fuzzy subbigroup, A°, pseudo Q-intuitionistic fuzzy coset, product,
strongest Q-intuitionistic fuzzy relation have been given. Using these definitions, different types of translation
Theorems and some more Theorems have been discussed. Using this concept, we can develop some new theorems
and properties. And the concepts will be extended into multi fuzzy and bipolar valued fuzzy, bipolar valued multi
fuzzy and so on.
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