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INTRODUCTION.

Zadeh [14]had introduced the fuzzy subset in 1965. It is one of the generalizations of crisp set.
Group was generalized as fuzzy group by Azriel Rosenfeld [3].
After,Dif ferent types of fuzzy were introduced by various authors. In 1994, bipolar valued
fuzzy subset was introduced by W.R.Zhang[15]. Bipolar valued multi I-fuzzy subring has been
introduced by K.Vairamuthu, S.Loganathan[11]. The following papers [1], [2], [4], [5], [6], [7]. [8].
[9], [10], [12] and [13] were wuseful to write the this paper. In this paper,
various types of translation in ByMIFNSR of a ring are introduced and established some
results.

1.PRELIMINARIES.
Definition 1.1 [14] A map R: M - D[0,1] is said to be an interval valued fuzzy
subset of M, where D[0,1] means collection of all closed subinterval of [0, 1].

Definition 1.2 [15] The ordered structure I = {(3, T (3), i_(g)):g € W} is called a bipolar
valued fuzzy subset of w,where T+t:w — [0,1] is a positive membership map and T:w —
[—1,0] is a negative membership map.

Definition 1.3 [11] The ordered structure T = {(3,T7(3), T2 R), ....T1(3), T1(3), 7 (3),

.. X7(3)):3 € W}is called a bipolar valued multi I — fuzzy subset (ByMIFS) ofw, where
I+ w - D[0,1] is a positive membership map and ¥;: w — D[—1,0] is a negative membership
map.
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Definition 1.4 [11] AB,MIFS H=(H}, HI,... H}, H, H;,...H;) of aring Oissaid to
be a bipolar valued multi I — fuzzy subring of O (ByMIFSR) if H has, for all i,

(i) Hf (o= 0) = rmin{H{ (0),H{ ()},

(ii) H (00) = rmin{H{ (o), Hf (0},

(iii) Hy (e — 6) < rmax{H; (o), H; (0)},

(iv) H; (@0) < rmax{H; (o), H; (8)}, for all 0,6 € 0,
where rmin{[x, g], [, 6]} = [min{r, b}, min{g, 6}] and
rmax{[r, a], [b, 6]} = [max{r, b}, max{g, 6}].

Example 1.5 Let R = z3 = {0, 1, 2} be a ring with @ and ®5.Then € = {(0,[0.72, 0.81], [0.91,
1], [0.52,0.63], [~ 0.91,-0.81], [~ 1,-0.91], [- 0.81,-0.72] ), (1,[0.51,0.61], [0.71, 0.81], [0.31,
0.41],[- 0.71,-0.61], [- 0.61,-0.51], [~ 0.51, ~0.41]), (2, [0.51, 0.61], [0.71, 0.81],
[0.31,0.41], [-0.71,0.61], [-0.61,-0.51], [-0.51,~0.41])} is a B, MIFSR of R.

Definition 1.6 AByMIFSR B =(Bf, kt. L' ki, ,B,...k,) ofaringGissaid to
be a bipolar valued multi I — fuzzy normal subring of R (ByMIFNSR) if 5 has, for

all i,
(i) B (hw) = B} (wy),
(ii) B; (yw) = B; (wy), for all vy, w € €.

Definition 1.7 [11] Let (B = (&}, E%,...,E}, E7, EZ,...,E,) and 94 = (47, 493,....49;,
41, 43,....,95) be two ByMIFSs with degree n of a set W. Then

(i) E c 4if and only if V i,(EF (¢) < 4} (¢) and (E; (¢) =47 (), V¢ EW.
(i) CE n 9 = {(¢, rmin(CE7 (¢), 91 (), rmin(CE3 (¢), 43 (), ..., rmin(CEF(¢), 97 (¢)), rmax(CE (¢),
41 (), rmax(CEz (¢), 9z (), .-, rmax(CE5 (¢), 9 () / ¢ € W}

Definition 1.8. Let XK = (XK}, XI,...,K}, X7,X3,...,)K;) be B,MIFS of the set W. The
transformations are definedas, Vi=1,2, ..., n,

(i) 3 OK) = (R0KT), 30K3), ..., 30K3), 20KT), 30Kz), ....00K5) ), where 0K )(e) =
rmin {[%, Y2, X7 ()} and §0K; ) (@) = rmax {[—%, —%], X (@)}, V o € W.
(i) 0 OK) = ( 2(K{), (OK3), ..., ®(Kz), <OKT), 4(K3), ..., (Kz) ), where MK () =

rmasx {[%, %], % (o)} and x QK )(@) = rmin {[—%, %], X7 ()}, ¥ 0 € W.

(”I) D(w,g) OK) = Q(w,g)OK-ll-)’ Q(w,g)(m;)a SRR Q(w,g)OKZ)r Q(w,g)(ml_)r z;(w,g)OKZ_)’ )
’D(w,c)OKE) ), Where D(w,c)o{{z-)(g) = rmin {w;, }K:_(Q)} and Q(w,g)(mi_)(g) = rmax {¢;, ’K; (0)},
Vo €EW, w = (w,@y,.., o) and ¢ = (¢1,¢2, ...,¢n), @; € D[0,1] and ¢; € D[—1,0].

(IV) m(w,c) OK) = < m(w,c)(mr)a m(w,c)(m;)a ceey iR(zzr,g)OKZ)’ iR(‘w,g)oKl_)’ iR(w,c)OKZ_)a ceey
R (@,0)K5) ), where R o 0K )(0) = rmax {w;, X (0)} and R, (K;)(0) = rmin {¢;, X ()},
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Vo€eEW, w= (o, @y, .., o) and ¢ = (¢1,62, ..., Sn), @; € D[0,1] and ¢; €
D[-1,0].

(V) S(w,0) (K = (S (5,0y KT), S5, ) (K3, -, S,y (Kih), S(ar,0) KT, S,y K2, -, S,y OKR)
), where S5 (K (@) =@ XK (@) and Se(Ki)(@) = —ciKi (@), V 0€W, @w=
(w1, @y, ., @) aNA ¢ = (¢1,62, -, Sn), @; € [0,1] and ¢; € [—1,0].

2—THEOREMS.

Theorem 2.1. If b = (b}, 1Y, .., b}, by, by, .., by and § = (1.5, ... 55,
&1, 85, ..., &) are two ByMIFNSRs of a ring E,, then their intersection B N § is also a

B,yMIFNSR of E.

Theorem 2.2. If U = (U, U3, ..., U, U, U5, ..., H;) is a B,MIFSR of aring f,, then
§ (W)is also aBy MIFSR of ;.

Theorem 2.3.If € = (G, 6%, ..., €, 61,65, ...,C,;,)is a ByMIFNSR of a ring U, then
9 (®)is also a ByMIFNSR of the ring U;.

Proof. Let {,v be in U1. Foralli=1,2, ..., n, by Theorem 2.2, §(€) isa B, MIFSR of Uy, §(€})(qv)
= rmin{[%,%5], €} (qv)}= min{[%,,%], Cf (v{)}= 4(C})(vQ), for all ¢, v in V1. Also §(C;)({v) =
rmax{[-%2,—%2], €; ({v)} = rmax{[-¥2,—¥2], C; (v{)}= 3(C; )(v{), for all {, v in U1. Hence §(C) is a
ByMIFNSR of Us.

Corollary 2.4. If B and W are B, MIFNSRs of the ring U4, then §(B N W) isa B,y MIFNSR of U;.
Proof. From the above Theoremes, it is trivial.

Corollary 25. If B and W are ByMIFNSRs of the rings U;and U,, then 3P NG W is a
ByMIFNSR of U, N U,.

Proof. From the above Theoremes, it is trivial.

Corollary 2.6. If B and W are ByMIFNSRs of the rings U4, then § B N§ W is a ByMIFNSR of
0.

Proof. From the above Theorems, it is trivial.

Theorem 2.7. If B4, B,, ..., B,are ByMIFNSRs of the rings U4, U5, ..., U,
respectively,then § (B, NP, N ...NPB,,) isa ByMIFNSR of the ring U; N U, N ...N Uy,
Proof. From the above Theorems, the proof is trivial.

Corollary 2.8. If B4, B, ..., B,, are ByMIFNSRs of the rings U4, U5, ..., Uy, respectively, then §
By NG P, N...N§ B,, isa ByMIFNSR of the ring U; N U, N ...N Uy,

Proof. From the above Theorems, the proof is trivial.

Corollary 2.9. If B4, B, ..., B,, are ByMIFNSRs of the ring U;,then § (B; NP, N ...NP,,,) isa
ByMIFNSR of the ring Uj.
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Proof. From the above Theorems, the proof is trivial.

Corollary 2.10. If B4, By, ... , B,, are ByMIFNSRs of the ring Uy, then § B; N§ B, N ...NJ B,
isa ByMIFNSR of the ring U;.

Proof. From the above Theorems, the proof is trivial.

Theorem 2.11. If b = (WbT, 13, ..., 1), b1, by, ..., b, ) is a ByMIFSR of aring 1,
then » (b)is also aByMIFNSR of U,.

Theorem 2.12. If € = (C},C%,...,C1, 61,65, ...,C,)is a ByMIFNSR of a ring U, then
X (€)is also aBy MIFNSR of the ring U;.

Proof. Let{,v bein U1. Foralli=1,2, ...,n, by Theorem 2.11, x(€) isa B, MIFSR of U, x(€})({v)
= rmax{[%,%], € (¢v)}= rmax{[%,%], € (v{)}= x(C) (), for all {, v in V1. Also x(C;)({v) =
rmin{[-%2,—%], €; ((v)} = rmin{[-Y2,—2], €; (v{)}= =(C;)(v{), for all {, v in V1. Hence x(C) is a
ByMIFNSR of Us.

Corollary 2.13. If B and 28 are ByMIFNSRs of the ring U4, then (B N W) isa By MIFNSR of
U;.

Proof. From the above Theorems, it is trivial.

Corollary 2.14. If B and MW are ByMIFNSRs of the rings U;and U,, then x PN W is a
ByMIFNSR of U; N U,.

Proof. From the above Theorems, it is trivial.

Corollary 2.15. If B and MW are ByMIFNSRs of the rings U4, then = B N Wisa ByMIFNSR of
0.

Proof. From the above Theorems, it is trivial.

Theorem 2.16. If B4, B, ..., B,,are ByMIFNSRs of the rings U,,05, ..., Uy,
respectively, then = (B; NP, N ...NB,,) isa ByMIFNSR of the ring U; N U, N ...N Uy,
Proof. From the above Theorems, the proof is trivial.

Corollary  2.17. If By, B, , B are ByMIFNSRs of the rings U, U5,
..., O respectively, then > B, N P, N ...Nx P, is a ByMIFNSR of theringU; NV, N ...N
Om-

Proof. From the above Theorems, the proof is trivial.

Corollary 2.18. If B4, B>, ..., B,, are ByMIFNSRs of the ring Uy, then ™ (B, NP, N ...NPB,,) is
a ByMIFNSR of the ring U;.

Proof. From the above Theorems, the proof is trivial.

Corollary 2.19. If B4, B,, ... , B,, are ByMIFNSRs of the ring U;,then = Py N P, N ...N
> B, isa By MIFNSR of U;.
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Proof. From the above Theorems, the proof is trivial.
Theorem 2.20. If d = (df,d3, ..., 4}, 47,45, ...,d5,) is a ByMIFSR of aring X, then

Qw,)(d) isa ByMIFSR of X;,where w = (@y, @y, ..., w,) and ¢ = (61,63, ..., ¢y), @; € D[0,1] and
¢; € D[-1,0].

Theorem 2.21. If B = (BT, BL, ..., B, B1, B3, ..., By ) is a ByMIFNSR of a ring R,

then Qg ) (B) is a ByMIFNSR of R, where w = (wy, @3, ..., @,) and ¢=
(61,62, -, Sn), @; € D[0,1] and ¢; € D[—1,0].

Proof. Let &, A be in Ry, w; € D[0,1]and ¢; € D[—1,0]. For all i = 1, 2, ..., n, by Theorem 2.20,
Qw,e)(B) is @ ByMIFSR of Ry, Q(w,e)(BH(ER) = rmin{w;, B (¢A)} = min{w;, PBF(hé)}=
Qi) (BH(RE), for all &, A in Ra. And Q) (B7)(§7) = rmax{s;, By (§h)} = rmax{g;,
Bi ("E)}= Qo) (B )(RE), for all &, A in R1. Hence Q) (PB) isa By MIFNSR of Ra.

Corollary 2.22. If B and W are By MIFNSRs of the ring Uy, then Q4 (P N W) isa ByMIFNSR
of U;.

Proof. From the above Theoremes, it is trivial.

Corollary 2.23. If B and W are By MIFNSRs of the rings Uiand Uy, then Q45 B N QW is a
ByMIFNSR of U; N U,.

Proof. From the above Theorems, it is trivial.

Corollary 2.24. If ¢ and W are By MIFNSRs of the rings Uy, then Q5P N QmW is a
ByMIFNSR of U;.

Proof. From the above Theorems, it is trivial.

Theorem 2.25. If B4, B, ..., B,,are ByMIFNSRs of the rings U4, U5, ..., Uy

respectively, then Qg o) (B1 N B, N ...NB,,) isa ByMIFNSR of the ring Uy N U, N ...N V.
Proof. From the above Theorems, the proof is trivial.

Corollary  2.26. If B4, B, , B are ByMIFNSRs of the rings Uy, U,,
..., Oy respectively, then Qg ) B1 N Q) B2 N .. N Qp,0) B iIs @ ByMIFNSR of the

ring U; N0, N ...N Up,.
Proof. From the above Theorems, the proof is trivial.

Corollary 2.27. If PB1, B, ... , By are ByMIFNSRs of the ring Uy, then Qg o) (B2 NP2 N ...N
,,) isa ByMIFNSR of U,.

Proof. From the above Theorems, the proof is trivial.

Corollary 2.28. If By, B,, ... , By, are ByMIFNSRs of the ring Uy, then Q4 ) B1 N Qo) B2 N
N QB is @ ByMIFNSR of Uy.
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Proof. From the above Theorems, the proof is trivial.

Theorem 2.29. If 1b = (1bf,1b7, ..., 16}, 1b7,1b5, ..., 1b5,) is a By MIFSR of aring 0., then
R(wo(D) is aByMIFSRof 0;, where @ = (@, @y, ..., @) and ¢ = (c1,62,..,6n), @; €
D[0,1] and ¢; € D[-1,0].

Theorem 2.30.If € = (C},C%,...,C1,61,C5,...,C,)is a ByMIFNSR of a ring R,, then

R(w,)(€) is aByMIFNSR of Ry, where @ = (@, @3,...,@,) and ¢ = (61,63, ...,6n), @; €
D[0,1] and ¢; € D[-1,0].

Proof. Let &, A be in Ry, w; € D[0,1]and ¢; € D[—1,0]. For all i = 1, 2, ..., n, by Theorem 2.29,
Rwe)(C) is @ ByMIFSR of Ry, R (C)(ER) = rmax{w;, Cf(¢n)} = rmax{w;, Cf(h&)}=
%(w,q)(@)(hf), forall &, A in Ri. And R4 oy (€;)($R) = rmin{g;, €; (§n)} = rmin{g;,
C; (hE)}= R(w,0) (€ ) (AS), forall &, A in Ra. Hence R4, 1(€) isa ByMIFNSR of R1.

Corollary 2.31. If B and W are By MIFNSRs of the ring Uy, then R4 (P N W) isa ByMIFNSR
of U;.
Proof. From the above Theorems, it is trivial.

Corollary 2.32. If B and I are By MIFNSRs of the rings U,and Uy, then R B N R o Wis a
ByMIFNSR of U; N U,.

Proof. From the above Theorems, it is trivial.

Corollary 2.33. If B and B are ByMIFNSRs of the rings Uy, then R4 BN R5 oW is a
ByMIFNSR of U;.

Proof. From the above Theorems, it is trivial.
Theorem 2.34. If B4, B, ..., PB,are ByMIFNSRs of the rings U4, 05, ..., Uy,
respectively, then R4 (B NP, N ...NP,y,) isa By MIFNSR of the ringU; NV, N ...N Upy,.

Proof. From the above Theorems, the proof is trivial.

Corollary  2.35.  If B4, By, , B, are ByMIFNSRs of the rings Uy, U,,
..., Oy respectively, then R4 By N RgoPB2 N ... N Rz, B isa By MIFNSR of the

ring U; N0, N ...N Upy,.
Proof. From the above Theorems, the proof is trivial.

Corollary 2.36. If B1, By, ..., By, are ByMIFNSRs of the ring Uy, then R4 o (B1 NP2 N ...N
,,) isa ByMIFNSR of U,.

Proof. From the above Theorems, the proof is trivial.

Corollary 2.37. If B4, B,, ... , By, are ByMIFNSRs of the ring Uy, then R 5 yB1 N R(5,0)B2 N
N R,y B isa ByMIFNSR of Uy.
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Proof. From the above Theorems, the proof is trivial.
Theorem 2.38. If XK = (KT,K3, ..., 5K, KT, K3, ..., XK;;) is a ByMIFSR of aring Iz,

then €5 (K) is a ByMIFSR of I5;, where @ = (@wy, @3, ..., @) and ¢ = (61,62, ...,6p), @; €
[0,1] and ¢; € [-1,0].

Theorem 2.39. If B = (B{,B5,...,B;,B1,B;, ..., By)is a ByMIFNSR of a ring U, then

S(w,)(B) isa ByMIFNSR of U, where @ = (@, @, ..., @,) and ¢ = (4,62, ..., 6n), @; € [0,1] and
Ci S [—1, 0]

Proof. Leto,v be in Uy, @; € [0,1]and ¢; € [-1,0]. Foralli=1,2, ..., n, by Theorem 2.38, S 4, ¢)(B)
isa ByMIFSR of Uy, S5 (B{ ) (0v) = w; B (0v) = @; Bi (V) = S(5,y(B{ ) (ver), for all o, v in
U1. And S, (B; ) (0v) = (—¢;) Bi (0v) = (—¢;) B; (v0) = S(,¢)(Bi )(ve), forall o, v in U1 Hence
S(w(B) isa ByMIFNSR of Uy,

Corollary 2.40. If p and W are By MIFNSRs of the ring Uy, then S (B N W) isa ByMIFNSR
of U;.
Proof. From the above Theorems, it is trivial.

Corollary 2.41. If B and I are By MIFNSRs of the rings Ujand Uy, then S5 B N S5 W is a
ByMIFNSR of U; N U,.

Proof. From the above Theoremes, it is trivial.

Corollary 2.42. If P and W are By MIFNSRs of the rings Uy, then S5 P N S5 oW is a
ByMIFNSR of U;.

Proof. From the above Theorems, it is trivial.

Theorem 2.43. If B4, B, ..., B,,are ByMIFNSRs of the rings U4, 05, ..., Uy,

respectively, then S ) (B1 NP, N ...NPy,) isa ByMIFNSR of the ringU; N U, N ...N Upy,.
Proof. From the above Theorems, the proof is trivial.

Corollary  2.44.  If B4, By, , B, are ByMIFNSRs of the rings U4, U,,
..., Oy respectively, then S5 )Py N S(5,0)PB2 N ... N S5 ) B iIsa By MIFNSR of the

ring U; N0, N ...N Up,.
Proof. From the above Theorems, the proof is trivial.

Corollary 2.45. If By, B, ... , By, are ByMIFNSRs of the ring Uy, then S5 o (By NP, N ...N
B isa ByMIFNSR of the ring U;.

Proof. From the above Theorems, the proof is trivial.

Corollary 2.46. If By, B, ... , By, are ByMIFNSRs of the ring Uy, then &5, B1 N S5,y PB2 N
N S yBy Isa ByMIFNSR of the ring U;.
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Proof. From the above Theorems, the proof is trivial.
CONCLUSION

In this paper, various types of translation of bipolar valued multi I- fuzzy normal subring
of a ring have been introduced. Some useful theorems have been found and using these theorem we
can find more results. It can be extended into different types of algebra.
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