&=

International Journal of Latest Research in Science and Technol ogy
Volume 4, Issue 6: Page N0.48-50, November-December 2015 (special |ssue Paper )

http: /Amww.mnkjour nals.convijlrst.htm

Specid Issue on International conference on Methematics Sciences-2015(M SC-2015)

ISSN (Online):2278-5299

Confernece Held at Sadguru Gadage Mahargj College, Karad ,Maharastra,(India)

FUZZY LATTICE ORDERED M-NORMAL
SUBGROUP

'Mr. M .U.makandar, °Dr.A.D.Lokhande,
IAssistant Professor, PG,MBA Department. KIT’s IMER, Kolhapur.Maharashtra mujirmakandar33@gmail.com.
’HOD, Dept.Of Mathematics, Y.C.Warana Mahavidyalaya, Warananager, K olhapur.Maharashtra
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INTRODUCTION

A fuzzy agebra has become an important branch of
research. A. Rosenfeld 1971 [9] used the concept of fuzzy set
theory due to Zadeh 1965 [5]. Since then the study of
fuzzy al gebrai ¢ substructures are important when viewed
from a Lattice theoretic point of view. N. Ajma and K.V.
Thomas [1] initiated such types of study in the year 1994. It
was latter independently established by N. Ajmal [1] that the
set of al fuzzy normal subgroups of a group constitute a sub
lattice of the lattice of all fuzzy sub groups of a given group
and is Modular. Nanda[8] proposed the notion of fuzzy
lattice usng the concept of fuzzy partiad ordering. More
recently in the notion of set product is discussed in
details and in the lattice theoretica aspects of fuzzy sub
groups and fuzzy normal sub groups are explored. G.S.V.
Satya Saibaba [3] initiate the study of L-fuzzy lattice ordered
groups and introducing the notice of L-fuzzy sub I- groups.
J.A. Goguen [4] replaced the valuation set [0,1] by means of
a complete lattice in an attempt to make a generaized
sudy of fuzzy set theory by studying L-fuzzy sets. A
Solairgiu and R. Nagargan [11] introduced the concept of
lattice vdued Q-fuzzy sub-modules over near rings with
respect to T-norms. DrM.Marudai & V. Ragendran[6]
modified the definition of fuzzy lattice and introduce the
notion of fuzzy lattice of groups and investigated some of its
basi ¢ properties. Gu [12] introduced concept of fuzzy groups
with operator. Then S. Subramanian, R Nagrgan &
Chellappa [10] extended the concept to m fuzzy groups with
operator. In this paper we introduce the notion of fuzzy lattice
ordered m norma subgroups and investigated some of its
basic properties. In this paper we defined fuzzy lattice
ordered m-normal group, arbitrary intersection of fuzzy lattice
ordered m-normal groups, m-fuzzy characteristic of fuzzy
lattice ordered m group. We also studied the Cartesian
product of arbitrary family of fuzzy lattice ordered m-normal
groups.
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SECTION-2 PRELIMINARIES

Definition 2.1: Fuzzy group- Let u: X — [0, 1] be a fuzzy
set & G e p(X) = Set of all fuzzy sets on X. A fuzzy set p on
Giscaled afuzzy group if i) p (x y) > min {p (x), u(y)} ii)
n(x ) >p ), forallx, ye G .
Definition 2.2:  Lattice ordered group - A lattice ordered
group isasystem ( G,.,) if 1) (G, -) is a group ii) (G,<) is a
lattice . iii ) X <y implies a x b <a y b ( compatibility)
For a, b, X, ye G
Definition 2.3:  Fuzzy lattice ordered group- Let p: X —
[0, 1] be afuzzy set & G isalattice ordered set, G € p(X). A
function p on G is said to be a fuzzy lattice ordered group if
) (xy)=min {p (x), p(y)} i) p (x ) > p (x) for all x, ye G
Definition 2.4: M group- Let G be a group, M be
any setifiymxeG.i)m(xy)=(mx)y=xmy

for al x, ye G, m € M. Then G is called a m group.
Definition 25:  Fuzzy m group- Let u: X— [0, 1] be a
fuzzy set & G beaM group G. A fuzzy set on G, G € p(X)) is
called a fuzzy m group if i) p (m(x y)) = min {p (m x), p
(my)} i) p (mx?) > p (mx) forall X, ye G, me M
Definition 2.6: A fuzzy lattice ordered m-group- p: X
to[0, 1], Ge p(X), M C X.
A function p on G is said to be a fuzzy lattice ordered m-
group if

i) (G, -) is a M-group.
i) (G,-, ) is a lattice ordered group.
ii) p(m(xy))=min {p (MX), p(my)}
iv) p(mx) )= p(mx)
v) p(mxvmy)>min {p(mx), u(my)}
vi) p(mx Amy)>min {g (mx), u(my)} For all
X, yeG
Definition 2.7: Fuzzy lattice ordered m-normal

subgroup- A fuzzy lattice ordered m-group is said to be a
fuzzy lattice ordered m-normal subgroup if

p (mx) (m y))= p(my) (mx) foralx,yeG ,meM
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Definition 2.8:
ordered m-group
A fuzzy lattice ordered m group A is said to be a m-fuzzy
characteristic of lattice ordered m-group if pa (M
X)=pa (f( mx)) for al x € G, m € M. fe Aut(G)

M-fuzzy characteristic of lattice

SECTION-3 BASIC PROPERTIES OF FUZZY
LATTICE ORDERED M-NORMAL GROUP

Proposition 3.1: Intersection of two fuzzy lattice ordered m-
normal subgroup is again fuzzy lattice ordered m-normal
subgroup.

Proof- Let A and B be two fuzzy lattice ordered m-normal
groups on G.

raNe ((Mx) (My))=pa ((Mx) (My)) A pe ((MX) (My))
= pa ((MY)(MX) A pg ((My)( Mx)
= paNe ((My)(mx)

Proposition 3.2:If {A;} isafamily of fuzzy lattice ordered m-
norma subgroups of G then NA; is a fuzzy lattice ordered m-
normal group of G where NA; ={ mx , a u,; (Mx) / X € G,
meM }
Proof- (N u, ) ((MX) (my)) =au,; ((Mx)(my))

= A gy; (My mx)

=(N 1) (Mymx)
Proposition 3.3:If A is a m-fuzzy characteristic of fuzzy

lattice ordered m group of G then A is fuzzy lattice ordered
m- normal subgroup of G.

Proof- Let A be a m-fuzzy characteristic of fuzzy lattice
ordered m group of G.
Consider themapf: G— G
mx (my)™

Clearly f € Aut (G)
Now pa ((mx) (my) )

defined by f( mx) = my

= pa (f((q (My))

= pa(my mx (my) (my)~)

= pa (My mx)

Proposition 3.4:A fuzzy lattice ordered m-group is a hormal
if and only if A isconstant on conjugate classes of G.

Proof- Let A be a fuzzy lattice ordered m-normal subgroup
of G pa (My)™* (M) (MY)) = pa((my)™ my mx)= pa(mx)
Hence A is constant on conjugate classes of G.Conversely
HA(M X MYy) = pa(mx my mx (mx)™) = pa(mx (my mx)
(mx)™)

= pa( my mx)

Therefore the fuzzy lattice ordered m-group isanormal.
Proposition 3.5: For fuzzy lattice ordered m normal group
Ha (MY)™ (MX) (MY)) =pa (My) (MX) (My)™?)

Proof- Let A be afuzzy lattice ordered m-normal subgroup of
G.pa (MY)™ (MX) (MY)) =pa (MX)
= pa ((MX)(MyY)(my)™)
= pa (MY)(Mx) (My)™?)
Proposition 3.6: A isnormalized if and only if pa (me) =1
Proof- Let A isnormalized.
pa (Mx) =1 for some x eG
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But pa (Mx) <ps(me) foral xeG

1< pa (Me)
Therefore pa (me) =1
Conversely pa (me) =1

Hence A is normalized.

Proposition 3.7:1f A and B are fuzzy lattice ordered m
normal groups of group G; and G, respectively, then Ax B is
fuzzy lattice ordered m normal subgroup of G; x Go.

Proof- The direct product of fuzzy lattice ordered m groups
isafuzzy lattice ordered m-group.
Let A & B be fuzzy lattice ordered m normal groups of
group G; and G, respectively.
Then A xB is a fuzzy lattice ordered m group.
Let X=(X1X2), Y=(Y1Y2) €GiXG>
Hag (MXMY) = pacg (MXmy; mMx,my,)
=min{ pa (MXimyy), pe( Mxamy,)}
=min{ pa (My;mxy), pa( My2mx;)}
= paxs (MYy1mx;, My,mx;)
= paxg (My,mx)

Proof- The direct product of fuzzy lattice ordered m groups
is afuzzy lattice ordered m-group.

Let A; A, . A, are fuzzy lattice ordered m normal groups of
group Gy, G,,...... G, respectively.Then A;x Ayx....... A, isafuzzy
|attice ordered m group.
Let X =(X1X 2. Xn),y=(Y1 Y21 - yeGiX Gox......... %G
BA1xAz......xan(M X MY) = Lazxaz..... xan(MX1MY7,
MXaMya, .. MXnYr) =min { par (Mximy1), pax(
MXoMY2),..eneennn pan( Mx,myn)}

=min { par (My1mXxa), pax(
My,mMXo),...ee Ban( My,mMxy,)

= HALxA2......xAn(MY1MXq,
my,mXa, ... MYynXp)

= HaLxaz......<an (MY,MX)

Proposition 3.9:1f a fuzzy lattice ordered m-normal group A
is conjugate to fuzzy lattice ordered m-normal group
P of G; & If afuzzy lattice ordered m-normal group
B is conjugate to fuzzy lattice ordered m-normal
group Q of G, Then AxB is conjugate to PxQ of
Glez

Proof- pas (((My)™ (M X, MX)) My) = pa ((My)'m
xy(my) , (my)™* mxy( my)) _
. . = min (ua( (my)
mxy(my) , ps ((My)™ mxx( my)))

min (up(M X1)

» Ho (| MXy))

pxg (M Xy,
mXz) )
Therefore AxB is conjugate to PxQ.

Proposition 3.10:I1f A and B are fuzzy lattice ordered m-
groups of G; and G, respectively & AxB is a fuzzy
lattice ordered m-normal group of G;xG, Then the
following are true.

i) If pa(mx) < pg(me’) then A is a fuzzy
lattice ordered m- normal group of G,
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i) If ug (MX) < pa(me) then B is a fuzzy
lattice ordered m- normal group of G,

Proof-  i)ua.s ((Mx,me) (my,me’))= pa.g ((Mx my , me’))

= min {pa(mx my), ug(me’))

= min {pa(mxy), pg(me’))

= pa(mxy)

= pa(mxmy)

Ha-s ((My,me’)(mx,me’)) = pa.g ((My mx, me’))

= min {pa(my mx), ug(me’))

=min {pa(myx), ps(mMe’))

= pa(myx)

= pa(mymx)

Therefore pa(mxmy) = pa(mymx)

i) pass ((Memx)(me,my)) = pa«s ((Me, mx my ))
=min{ pa(me), pg(mx my))

= min {pa(mMe), pa(Mxy))

= pg(Mxy)

= pg(mxmy)

uas<s ((Me;my)(me,mx))= pa.s ((Me, mymx))

= min {ua(me), pa(Mmymx))

= min {pa(mMe), pa(Myx))

= pg(Myx)

= pg(mymx)

Therefore pg(mx my)= pg(my mx)

Applications. Lattice structure has been found to be
extremely important in the areas of quantum logic, Erogodic
theory, Reynold’s  operations, Soft ~ Computing,
Communication system, Information analysis system,
artificial intelligences and physical sciences.
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