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ABSTRACT

This analysis work explored the investigation of (IL-FSI) of a Hemiring R. The motivation
behind the study is to present the idea of strongest Intuitionistic Fuzzy set (IFS) with L-Fuzzy
soft of Hemiring R and develop specific outcome on these. We in like manner made an
undertaking to consider some related properties are implemented while analyzing the results
of IL-FSI of Hemiring R. Finally category theory under morphisms are specified.
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1 Introduction:

The fuzzification of algebraic shape play a prominent function in arithmetic with huge
programs in lots of other branches which consists of manipulate engineering, records,
sciences, coding concept and so on . A. Zadeh [32] in 1965, presented fuzzy sets(FS) and
because of the development made in the concept of uncertainty, motivated Lotfi A. Zadeh to
introduce a concept where in items of FSs with boundary that are inadequacy. The
membership in a FS seems to be a notable deal of affirmation or denial than a rely of degree.
This progressive technique is carried out more exactly in all kinds of disciplines to resolve a
number of problems.

Further Maji et al [18-20] and Goguen [13] projected the concepts of FS with soft set and
L-fuzzy set. In 1983, Atanassov [6] presented the Intuitionistic fuzzy set (IFS) as a induction
of FS ,which is an inspiration of many researchers to work on semirings from abstract algebra
with IFS[10],[15-16],[28-29] . Henriksen [14] characterized a restricted form of ideals in
semirings with commutative addition. In this analysis we refer significant results observed
from ideals[2-3],[7],[30-31].lizuka established his philosophies on the Jacobson radical of a
semiring.

Hemiring as semiring with additively commutative monoid with zero, seem in a normal way
in applications involved in the philosophy of automata and formal language [1]. The purpose
of this paper is to investigate the algebraic shape of Intuitionistic fuzzy soft set(IFSS) with
some natural classification of IL-FSIs . The purpose of this paper is to investigate the algebraic

shape of Intuitionistic fuzzy soft set(IFSS) with some natural classification of IL-FSIs for the
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corresponding hemiring . Here we put in force the concept of strongest Intuitionistic L- Fuzzy
soft set relations homomorphic[23] pre image and its related properties are analysed

2 Preliminaries : In this section we list some prerequisites for our research work.

Definition 2.1 ([02]) A non-void set R on which operations satisfied addition and
multiplication have been fulfill the following conditions are called hemiring.

(1) (R, +) isasemigroup and commutative monoid with identity element zero,

(i) (R, .)is asemigroup,

(i) (c+d).k=c.k+d. kandc.(d+k)=c.d+c.k foreveryc,d, k € R.

Example 2.2 (Z, +, .) is a hemiring under the usual addition and multiplication, some place
Z is the set of all integers.

Definition 2.3 ([03]) A non-exhaust subset A of a hemiring (R, +, .) is recognized as a
subhemiring if it contains 0 and is closed under the operation of addition and multiplication
in R.

Definition 2.4 ([03]) Let (R., +, .) and (R.!, +, .) be whichever two hemirings. At that point
v : R.— R."is known as a hemiring homomorphism if it satisfies the following conditions:

(@) v (htk) =y (h) +y (k),

(i1) y (hk) =wy (h) y (k), forall handkin R..

Example 2.5 Let R={m+nV2/m,n € Z} isahemiring under two binary operation. Then
y: R — R'by y (m + nV2) =m - n\2 is hemiring homomorphism, everywhere Z is the set
of all integers.

Definition 2.6 ([02]) A subhemiring S of a hemiring (R, +, .) is said to be a characteristic
subhemiring of (R, +, .) if y (S) S, for every automorphism v of R.

Definition 2.7 Let Y be a non-empty set. A fuzzy subset Hof Yis H:Y — [0, 1].
Definition 2.8 ([18]) A pair (K,G) is identified as a soft set < G is a function K in to these
to fall sub set of the set U
Example 2.9 suppose U is the set of five Laptops under consideration. Here U = { T1 | T>,
T3 T4, Ts} and K= { p1(good looking ) , p2 (quality), ps (storage space) , ps (modern
technology), ps (price) } be the set of parameters.

Here the Table represents how the person choosing the Laptop.

(K, G) = {P1(T1, Ta), P2(T2, Ts) , P3 (T2, Ta) , P4(T1, T3) , Ps (T3, Ts) }

Laptop good Quality Storage Modern price
looking space technology

T 1 0 0 1 0

T2 0 1 1 0 0
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T3 0 0 0 1 1
T4 1 0 1 0 0
Ts 0 1 0 0 1

Definition 2.10 ([11]) Let (G, K) be a soft universe and B € K. Let F(G) be the arrangement
of all fuzzy subsets in G. A couple (F, B) is known as a fuzzy soft set over U, where F, is a
mapping specified as a result of F : B — F(G).
Example 2.11 Let fuzzy soft set (S, H) portray attractiveness of the shirts by means of esteem
to the specified constraint which the person behind are obtain able to wear X={n1, n2 ,n3, ns,
ns } which is the set of all shirts under consideration. Let IX be the gathering of all fuzzy
subsets of X also
Let K = { ki=“colourful”, ko= “bright”, k3= “cheap”, ks="warm” }.
Let Y(ki) = ni/0.5, n2/0.9, n3/0, 1n4/0.1, ns/0.2
Y(k2) = ni/1.0, n2/0.8, n3/0.7, ns/0.3, ns/0.4
Y(k3) =ni/0.1, n/0.5, n3/0.3 1n4/0.6, ns/0.9
Y(ks) =ni/0.2 , n/1.0, n3/0.8, n4/0.5, ns/0.3
Then the family { ¥(k), j = 1,2,3,4 } of X is a fuzzy soft set (S, H) .
Definition 2.12 Let Y be a non-empty set and L= (L,<) be a lattice with least element 0
and greastest element 1.
Definition 2.13 Let (R, +, . ) be a hemiring. A L-fuzzy soft subset (S,H) of R is supposed
to be a L-fuzzy soft subhemiring (LFSSHR) of R if it satisfies the following conditions:
@) P s m T vem) = {Pem (usm) AT sm (Vs ) |,

(i) Tsmusmvem) = {Tsm (usm) A Tew (v},
for every us, ny and v¢s, ) in R.
Example2.14 Let R= A=Z¢ = {0,1,2,3,4,5}. Then Consider F: R = @(R) givenby F(x) =
{yeR,x.y = 0} Then F(0)=R, F(1)={0}, F(2)={0,3}, F(3)={0,2,4}, F(4)={0,3} and F(5)={0}
. All these sets are subhemirings of R. Therefore (S ,H) is a soft subhemiring over R .
Definition 2.15 Let R be a hemiring. An IL-FS subset (S, H) of R is said to be an IL-FSI of
R if it satisfies the following conditions:
(1) s, 1) (us, 1) + Vs, w) ) 2 {71 (U ) ) Al (Vs ) s
(i1) s, 1) (U(s, 1) V(s H) ) {7 (us,m ) Al (Vs ) s
(i) Y m (usm Hvem) < {Ysm (usm )V s m (Ve )},
V) b m (usm vem ) <{bsm (usm)V s (vem)}, forall us m and v,
n) in R.
Definition 2.16 ([17]) Let (S, H) and (R, D) sbe IL-FS subsets of sets G and H,
correspondingly. Then (S, H) X(R, D) ={{(us, n.V(r, D) ), *s. mx(r.D) (U(s, H),V(R, D) ), U(s, Hx(R.D)
(ues, m), VR, D)) )/ For every us, 1y in G and v, py in H }, Where

>
<

s, Hyx ®R,D) (s, 1), VR, D)) = {6, 1) (Us, 1) ) A "®, D) (VR, D))} and
s, iy x ®D) (us, B, VR, D)) = { Y, m (usm )V Ur D) ( VR D) §-
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3 PROPERTIES OF IL-FSI OF HEMIRING

The approach of IL-FSIs of hemiring R are discussed below.

Theorem 3.1 The N of any two IL-FSI of a hemiring (R, +,.)is an IL-FSIof (R, +,.)
Proof: Let us assume that (S, H) and (R, D) be any two IL-FSI of R and Letu and v in R.

Let (S, H) ={(us,n, "swusn ), Ys,m (us,m )) /us,n € RY,
R,D) ={(urD,” ®D)(UR D)), UrD)(UR D)) )/ ur D)€ R }and also

Let (S, T) =(S,H) n (R, D)

={(usm, s (U, ), Ys ) ((us,m))/us, e R}, where

s, m(uEs, 1) = {"s,mWUsm) N "® D) (Ur D)) tand

s n(usn) = {Usm( usm)V Urp) ( Ur D))}

At present, "s1) (UsST)TVET))
= {"s.m (us, ) v, m ) AR, D) (UR, D) TVR, D))}
s m(us, m) A2 m(vis, m)} AMPRD(UR, D) A PR, DY(VR, D))} }
= { s (us,m) AR, p) (UR, D))} AM s 1) (Vs 1) ) AR D) (VR D))} }

= {"sn (usmn) A s (V) §-
so(usntven) = {7sn (usn) A (v}, forall us g and v,y in R, And,
s (Usnven) = {sw (Us ) Ve ) A PR D) (UR D) VR,D)) |

=z {{7s.m (us,m ) Als ) (vis.m ) JA{ "R, D) (UR. D)) A "R, D) (VR. D))} }

= {{7s. 1 (us, 1 ) A "®p)(UR D))} A { s (Vis.m) ) AR, D) (VR D))} }

= {"s1 (usm) A (Vs
Msm (Usnvsn) = {sn(usn) A Nsnvisn) §, forallus e and v, g in R. Also,
Ysn (usntven) ={ Usw (us v )V URr b (UR D) TVR D))}
< H{Usw (s )V Yesw (Vs m )}V {Uer D) (Ur D) VY Ur D) (VR D)

IV

)
< {{Usw (us, ) ) vV UR D) (UR D))}V {Us, 1) (Vi)Y Ur D) (VR D)

)i

= {Usn (usm) Vusn( ven)}.
Y (usntven) < {Usn ( usn) vV Usn ( ven)), forallusm and v in R
Now U, (usm) Vst )
= {Usn (usm ve,m )V Ur b ( Ur D) VR D)}
< {{Usw(usw)V bsn(vem)} VvV {Ur( ur D) A Ur D (VR D) }}
< {{Usw (us.w) VUr b (ur D)} vV {Us ) (vis,m) VY Ur ) (VR D)}
={Usmn (usn vV bUsn (vsn)}-
Uit (usm vsm) <{Usm (usn )V YUst ( vs)}, forevery ust and visty in R.
Thusly (S, T) is an IL-FST of a R.
Theorem 3.2 Let (R, +, . ) be a hemiring. The N of a family of IL-FSIs of R is an IL-FSIs of
R.
Proof: Given as a chance consider {( L ,0) 1i:i€l} be a family of IL-FSIs of a (R, +, .).
Let"s,my= [lie;(K,G) Letues,n and v, my in R. Then,
inf

nsow) (U, ) v,y ) = 0 s yi(ucs, By Vs, H) )
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inf
> iel { s, Hy i (u(S, H) )/\ s, H) i (V(S, H) )}
= {in]f s, myi (U, ) A inlf s, mi (Vs 1) )}

={ s, (us,m) ) A w (Vs |y )}
Thusly, s, 1) (us, B v, m) = { s, (Us,m ) A s (vis, )}, for each us, ny and s, 1y in
R.

inf

s, 1) (U, B VS, H) )= S s ayi (UGS, H) VS, B )
inf
e {rsmi(us ) A s i (Vs H )
inf inf
Ll nsomi(us,m ) A= s i (Vs )
= {71 (us,m ) A s (Vs ) )}
Thusly, *s, 1y (W, 1) Vs, 1) ) = {2, 1) (U, ) ) A s, (v, w )}, for each us, 1y and s,y in
R.

IV

v

sup
Also, U,y (us, ) v,y ) = i<l U myi (s, 1) s, m)

sup
< e { b mi (us,m ) Vs mi (Vs m) )}
sup sup

={ e Ua,0i (us,m )V e YU, 0)i (Vis, )y )}

={Usm(usm)V Us,m( ve,m)j.
Thusly, Y, m ( us,m v, m ) < { U, (s, m) V s, (v, m )} for each ues, my and vs, ny
in R.

sup

And, Y m (us,m vis,m ) = Ui (us,m Ve, m )
sup

e {Usmi (usw ) VU mi (Vs m )}

sup sup
{ e G mi(usm ) Vol U i (Vs )}

= {Usm(usm)V b vem )i

Thusly, Y, 1 (us, 1 Vs ) < { bsm (usm )V Uesm (vsm )}, for each ues,m and v,
m in R. So, (S, H) is an IL-FSI of a (R, +, .).
4 AN IL-FSIs OF (R, + . ) UNDER HOMOMORPHISM AND ANTI-
HOMOMORPHISM
Using some additional properties of IL-FSIs of hemiring R and R » under homomorphism
and anti-homomorphism the theorems are explained in the following way.

Theorem 4.1 If (S, H) and (R, D) be IL-FSIof Rjand R respectively, then (S, H) X
(R, D) isan IL-FSIof Rix R>.
Proof: Let (S, H) and (R, D) be two IL-FSI of R and R correspondingly. Let us, uy and
us, He be in R 1, vr, b1 and v, py2 be in R 2. Then( us, 1y1, VR, byt ) and (s, 2, VR, D)2 ) are
in Rix Ro.
At present,

IA

IA

s, 1) X®.D) [ (U, 11, Ve, D) 1) + (Us, 12, VR, D)2) |
=ns, 1) X®,D) (WS, H)1 + WS, H2 VR, D)1 T VR, D)2 )
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{s.m (us,mn Hus,a2) A "ep) (VD)1 T VR D)2) }

{6 m(us, m) A rs,m (us, m2) A { 'R, D) (VR D) 1) A 'R, D) (VR D)2) |
= {{"s.m (us, m1) A"®, D) (VR D) 1) A { s, 1) (U, m2) AR, D) (VR,D)2) }}
{ s, 1) x®.D) (Us, B)1, VR, D) 1) A s, H) X®,D) (U, H)2, VR,D)2) }.

Now s, 1) x®.D) [ (U, m1,V®, D) 1) + (Us, 02, VR, D)2) ]

v

> { s, 1) X®,D) (U, 1y1,VR, D) 1) A Ts, H) X®,D) (UGS, H)2 ,V(R, D)2) }-
Also M, 1) x®.D) [ (U, w1, VR, D) 1)(UES, H2 , VR, D)2) |
= ‘n(S, H) X(R,D) (u(S, H)lu(S, H)2, V(R, D) IV(R, D) 2)
= { s, 1y (Us, By1ues, H2 ) AR, D) (VR, D) IVR, D) 2)
2 {{ns m(us, m) A s, w (us, a2 )3 { "R D) (VR.D) 1) AR, D) (VR D)2) }}
2 {{"s, m(us, DA 'R, D) (VR DDA s, m(us, 2 ) AR, D) (VR D)2) }}
= { s, mx®,D) (UG, 01, VR, D)1) A NS, H) XR,D) (U, H2 » V(R,D)2) }-
M. mx®D) [ (U, m1,VR, D)1)(UEs, 12 VR, D)2)]
> { s, 1) xX®,D) (U, By1,VR, D)1) A s, H) X®R.D) (UGS, H)2 ,V(R, D)2) } -
And Y, 1) x®.p) [(us, 11, VR, D)) (UGS, B2 ,V(R, D)2)]
=Ugs, 1) (U, Hy1+ ues, 02 VR, D) 1T V8Y®R, D)2 )
={Ys.nm (us,mitusnz)V YUrp( VR D)1 VR D)2) }
< {tUs (s m) vV Ues (usa2)} V{be o) ( ven )V bs o ( Ve D)2)}}
= { Y, mxerp ( us,m, Ve, py1) vV Us, vy x®,D)( UGS, H2 , VR, D)2)}-
Thusly, U, myx®,p) [ (Us, w1, VR, D) 1) s, 12, VR, D)2) |
<H{ Y, mxwep) ( us,mLVER D) 1)V Us, 1) X®D) (UES, H)2,V(R,D)2) }-
Also, Y, mx®p) [ (us, mi, VR, D) DU, H2 , VR, D)2)]
= Us, 1) Xx®,D) (UGS, H)IUGS, H)2 » VR, D) 1IV(R, D)2 )
{ U (us, mius,n2) vV UR D) ( VR D) 1IVR D)2) }
U Usm (usm) vV Ues (s )V e o) ( Ve D) 1) A YR D) (VR D)2)}
< {{Uesw (Usm) VUrD) (Ve )} V { Yesm (us m2) VYV UR D) ( VR D)2)}}
={ Y, myx®,p) (Us,mi, Ve, 0)1) vV U, 1) x®@D) ( WS, H2 , VR, D)2) |-
Thusly, U, mx®p) [ (us, 11L,V® D) 1)(UE, B2 VR, D)2) |

IA

< U, mx®Dp) (U, mL,VER, D) 1) V U, 1) x®D) (UGS, HR2,VR, D)2)}-
Therefore, (S,H) x (R,D) is an IL-FSI of hemiring of Rix R>.

Theorem 4.2 Let (S, H) and (R, D) be IL-FSI of R and R correspondingly. Say that i’and
i""are the identity element of Ry and R respectively. If (S, H) X (R, D) is an IL-FSTof R1x R
2, then at least one of the following two statements must hold.

(D) "s.m (" ®)) 2 s, 1) (us, m) and YU, (' ®,p) ) < U, w (us m), forallusmin Ry,
(i1) *s, 1 (' (s,1)) 2 "R D) (VR D)) @nd Ys, 1y (' (s 1)) ) < Y(r, D) (VR D) ),for all v, p) in Ro.
Proof: Let (S, H) x (R,D) be an intuitionistic L-fuzzy ideal of R 1x R2. By contraposition,
Assume that none of the statements (i) and (ii) holds. Then we can find ain Rjand bin R
such that *sm (as. 1) > "rp)(("®D) ),  Ysw (asw) <Urop (" ®p) and

", D) (br.D))  >7s, 1) (' 5.1 ), Urp) (brp)) <Usm( i'sm).

n(s, Hx®,D) (as, 1), b)) = { s, 1y (s, 1) ) A, D)( brD)) > {7 R, D) (i ®, D) ) A s, 1) (' (s, 1)
) b= (T sm ) AR D) (T ®D) ) }
=7s, 1 x®D) (I’ s, 1, i" ® D). And Ys 1y x® D) (4, ) ,b(R.D))

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 1657



AN INTUITIONISTIC L-FUZZY SOFT IDEALS OF HEMIRING

={bUsm (asm)V Ur o (bep) j<{ Urp (" ®D) )V s ( s )}
= U, mxed) (' .1, " ® D) )
Thus (S, H) x (R, D) is not an IL-FSI of R 1x Ro.
Therefore either (g, p)(i" ®, D)) = s, 1y (U, my)and
Ur,p) (i" ® D) < Y, my(ues, ny), for all us, my in R or
s, 1) (U 8. 1) 2 ® p) (Ve D)) and G w (' s,m) £ Urp) (VR D)), forall vg,p) in R
2.
Theorem 4.3 Let (S, H) and (R, D) be two Intuitionistic L-fuzzy soft subsets of the hemirings
R 1 and R > correspondingly and (S, H) x (R, D) is an Intuitionistic L-fuzzy soft ideal of R
1X R 2. Then the following are true:
@) if vs,m (us, ) ) <o) (" ®p) )and Ys ) (us,w )2 Uwr o) (I ® D) ), then (S,
H) isan IL-FSIof R .
(i)  if*w p(ur D)) <%s.m (I s ) and Uw p)(Ur D)) 2 Y, 1) (' 1) ), then (R, D) is
an IL-FSI of R .
(ii1)  either (S, H) is an IL-FSI of R or (R, D) is an IL-FSI of R»
Proof: Let (S, H) x (R, D) be an Intuitionistic L-fuzzy soft ideal of R 1x R and u and v in
Riand i"" in R . Then (ue, ny, i”’ ®, p)) and (v, ), i" ®,p) ) arein R x Ro.
At present, *s, 1) (us, 1) ) <", 0) (i ® b)) and Ys,m ( us, )2 bep) (" ® b)), forallug,
w in R 2w (ues, iy +ves ) ) = {26 (Us ) Hve,m)A @ o) ([ ® o)+ ® D) )}
=, mx(rD) (s, T v ), (" ®p)+i" ®D)
=, i x®D) [ (us, 1y, " ® ) ) + (Vs m, I ® D) )]
2 {7, mx®Dp) (U, i ®D) ) A, mx®D) (Ve w, I ®D) )}
= {Psm(us m AR p)(1 ® D)} M. (Ve ) AR i ® D))}
= { " (s m ) AP (Ve B )2 e (s, B ) AN (Vs w )}

s (Ues ) Vs ) 2 s (U ) A's (Vs )}, forall us, my and ves,my in R1.
Also, s, 1y (U, 1) Vs )= {21 (Us. B v, w ) ARy (7 ® o)l ® D))}
=2, mx®D) ((us,m v, ), (" ®p)i" ®D)))
=2, i x®D) [ (us, m, I ® )V, i ® D)) ]

> { s, mx®D) (U, w, I ® D) ) AN myx®D) (Vs ), I ® D) }
={ s mus m AMep) (" ® D)} A { s 1w (Ve ) AR D) (7 ® D)}
= {som (U ) ) A (Vs ) -
Thusly, s, m (ues,m v, m ) 2 { s mus,m) A s m(vs,m)}, forall us,m and vis, i in R
And, Yes,m (usm tvsm )= {Usw (usp tvsn )V U o) (@ ot ®D) )}
= Us,mxrd (s, tvsw ), (" ®p+" ®D) ))
= U mxep) [ (s m, i ® D) )+ (Vs I ®D))]

< Us wx®D) (us m, E'ro)) VY Uy xep) (Ve ), U ®D) )}
= H{ s (usm )Y Ur o) (" ®o)) }V{ s (vew )V Ur o (@ ®D) )}

={bs.m(usm )Vlusm( vem )}
Thusly, Y, 1) ( us B tvsm ) < { Yesm (usm )V Ys (Vs m)}, forall us,m and v,
in Ri.Also, Ys, ) ( usm vism )= { U (usw ve.n )V Uro) (7wl ®p)}
= U mxep) ((us.n visw ), (" ®pi"rp)))
= U mx®p) [ (us ), " ®p) )V, m. i ® ) )]
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< { U mxeD) ((us ), i ® D)V U HxeD) (Vs I ®D) )}
= { s (usm )V urp) (" ®o)} VA{ Gsm (vem )V Urd (" ®D) }}
={Us.m(usm)VUsm( vem)

Thusly LI(S, H) ( U(S, H) Vs, H)) < { [{(s, H) (u(s, H)) \ [l(s, H) (V(s, H) )},fOI‘ all U(s, H) and V(S, H) inR
1.

Consequently (S, H) is an intuitionistic L-fuzzy soft ideal of R . Thus (i) is proved.

At present "r,p) (Ur, D)) <¥s,m (i’ s, ) and

Ur,p) (UR, D)) =Y, m (i s, 1)), forall ur, p) in Ro,

Letur,p) and vr, by in Ro and i’ s, 1y in R 1.

Then (i' (S, H), UR, D)) and (i' (S, H), VR, D)) are in R 1X Rz.
(R, D) (WR, DYFV(R, D) = { "R, D) (UR, D) VR, D)) A s, 1) (£ s, 1) ' (s.1) )

= s sm+i’sm)AT®RDURD VR D) |

=2s.Hx®D) ([ s m T s ), (UR,D)HVR D)) )

= s, 1y x®D) [ (' s. 1), Ur, D)) (' (8. 1), VR, D)) ]

2 {7, 1) x®D) (I (8, 1), Ur, D) ) AP, 1) x@D) (' s, 1), VR, D)) }

= {{sm (@ s.1) AR D) (U D) A ) (3,1 "®D) (VR D)) }

= {"®D)(UR. D)) AR, D) (VR.D)) } 2 {"®, D) (UR D)) AR, D) (VR D)) }-

Thusly, *r, p) (U®, D)t VR, D) ) = { *®, D) (UR, D)) A 'R, D) (VR, D))}, for all ur,p) and vz, p) in
R>.

Also, "®, ) (UR, D) VR, D)) = { "®, D) (UR, D) VR, D) A\ s, 1) (£ s.1) ' (5.1 )

= s (@ sm i’ sm) AR D (UR D) VR D) }

=2, mx®D) ( (' .1 U 8.1 )s (UR, D) VR, D)) )

= s, i x®D) [(' s, 1), Ur, 0))( I (8, 1), VR, D) )]

> { s, Hyx®@D) L (8. H), UR, D) ) A s, ) x®D) (£ (8. H), VR, D))}

= {sm (@ o)A "wp) (Ur D)} A s ) (@ s, 1) NMRD)(VR D))} }

={"®p) (UR. D))V "®D) (VR.D)) }

Thusly, *&,p) (Ur, D) VR, D)) = {"® D) (UR, D)) AR D) (VR D))}, forall ur p) and v by in
R>.

And, b, ( U® D) VR D)) = { Ui, 1) ( UR D) VR D)) V U ) (1) s ) )}

= {Usw (@ sm )V UrDp) ( UR D) VR D))

= U mxed) [ (s m, u®p) )+ (@ s,8), VR D) )]

S{Us D (s 0, uR D) )V U @b (61, VR.D) )}

={{Us.m (" s.m) vV Ur b (R D)} V{Us ) (s m) VUR D) (VR D)} }

Thusly, Ur, p) ( UR,D)*V R, D)) < { Ur, D) ( UR, D)) VY URr,D)( VR D))}, forall ur, p) and v,
p) in Ra. Also, Ur, p)( UR, D) VR, D) ) = { Ur. D) ( UR, D) VR D)) V U, 1) ( T 5.1 £ s, 1)}
={Usw ( Uemism)VUrD ( UR D) VR D)})
Ys,myx®p) [ (s, 1, u® D) ) 8, 1), VR,D) ) ]

IA

{ W mxwp) (s m,u® ) )V s mxep (s 1), VR, D) ) }
= {Usm (" sm)VUrD ((U® D)} ViYUsm (s m VY Ur D) (VR D)}
{UYr. p)(u®r. D)) VU®R D) (VR D)) }-
Thusly, Uwr, p) (WR, D) VR, D)) £ { Ur, D) (UR, D)) V Ur, D) (V®R, D))}, forall ur, pyand v, p) in
R . In this manner (R, D) is an IL-FSI of a hemiring R >.Thus (ii) is proved (iii) is clear.
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5 TL-FSIS OF HEMIRING USING STRONGEST INTUITIONISTIC L-FUZZY SOFT
RELATION

In this section provides main results of IL-FSIs of hemiring are explained using strongest
IL-FS set relation .

Theorem 5.1 Let (S, H) be an IL-FS subset ofa (R, +, . ) and (L,0) be the strongest IL-
FS related to (R, +,.)of R. So (S, H) is an IL-FSI of (R, +,.) < (L,0) isanIL-FSI of
R x R.

Proof: Assume that (S, H) is an IL-FSI ofa (R, +, . ).

Then for any

u (s, H) = (UG, 1)1, U, 1 ) and

vis, B = (Vs |, Vs, e ) are in Rx R.

We have, "0y (U(L,0)+V(L,0))

=rLoy[(ucL.o)1, uL02)H(V(Lo), V(L0)2)]

=00y (UL0)1+ v(Lo) , UL )2t V(L0)2 )
2 {7, m(ue, m) A s (v, m) ) As, ) (s, 12) As, m (Ve w2 )}
= {6 mues, m) A s, m(ues, m) b ARs, B Vs, ) A, 1) (Vs 12 )}
= {"w.0 (uL0)1, Lo 2) A(Lo) (V(Lo)1, V(Lo ) }
= (Lo (uLo) ) Aoy (VLo ) }-

Loy (WLoytviLo) 2 { Lo (urL.o) N (Lo (V(L0))}, for all ucL.ojand v(L0)inR x R.And,

L0y (WLo) V(Lo) ) ="Lo) [(uL.0)1, ucL0y2) (V(Lo)1, V(L0 )2)]

=1L,0) (U(L,0)IV(LO)I , U(LO)2V(LO)2 )

2 {{rs mus,m) A s (Vs A s mus,a2) A s (Vs 2}

{76 mus, m)A s m(us, m2) b A {7, m(vVs, D) A s (v w2 )}

= {2Lo)(ULo), uLo)2) A *(Lo)(V(Lo), V(L0)») }

{"Lo) (Lo ) Aoy (VLo )}

Thusly, *L.0) (uwo)veo)) 2 { *L.0) (Uro) A "(Lo) (ViLo)}, forallucLo) and v(L0) in R

x R. Also we have, U(L0) ( uLo)tv(L.0) = U0l (UL.o)1, uLo2) Hv(Lo), v(Lo)2)]

=Y, 1) (ULo)1+ V(L) , UL 2T V(Lo)2 )

{ U ) (us, et vismn) VU (us, 2t v, HR) |

HUs mus, m) YV Ues, m(vis,m)} v {4es,m (us,m2) VU (Vs m2)}

= {bs.m (us, ) V G, mus med V{Ues mve, ) v Us m(ve, a2}

[1( LO) ( u(L,0) tV(L,0) )S {[I( LO) ( u( L,O)) Vll( LO) ( V( L,O))}, for all U(L,0) and V(L,0) in R x R.

And, Y(L0) ( Lo v(Lo) =YrLo) [ (UrLo), urLo) (VLo v(ron)]

=YL0) (u(L0)V(LO0),ULO)RV(LO) )

< U (Usm) Vo Uesw (vis,m)} v A{Us mus m2) Vv Ys (Vs m2)b
={Us.nm(wro )VUsmn( vo )}

U, 1) (uL,0)viL0) < Y, m (uo) vV Yes my(viro))}, forall ucro) and viro) in R x R.

i.e) (L,0O) isanIL-FSIof RxR.

Assume that (L,O) is an Intuitionistic L-fuzzy soft ideal of R x R, then

u=(wro), Wrop)and v=(v(Lo)i, V(Lo))are in Rx R,

\Y

IA

17wy (ues, myit Vs, i) A s, Hy (Ucs, 2 Vs a2 ) |
=nL0) (UL,oyu+tviLoi , ULop+tviLon )
=2L0) [(uL.0)1, uLoy2) + (V(Lo)1, v(L0)2)]
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="L0) (WLo)tV(L0)) 2 { *(L0) (WL0) A(Lo) (V(L0)) }

= {"L.o) (uL.0o)1, uL02) A(Lo) (VL.o),ViLon)}

= {{"s. m(ue mi) A s,y (U, e} AR (v, ) ARs, m (Vs m2)}H -

If we put us, Hy2 = v(s, 2 = 0, we get,

s, 1y (ues, myit Vs, ) 2 { s, 1) (us, mi) A (Vs i) §, for all us, my and ves, my in R.
And, { s, 1) (us, mivis, m) A s, m) (U, H2 Vs, HR) |

=1L,0) (U(L0)NV(LOo) ,"(Lo) (U(L0)2V(LO)R2)

="L0) [(u(Lo)1, uLo)2) (V(LOo)1, V(L0)2)]

=Lo) (uLo) V(Lo ) = {"ro)Wro) VLo (v(Lo )}

= {"w.0) (uro), Loy V(o) (VLo V(Lo }

= {6 m (us, m) Als ) (Us m2)} Y {s ) Vs ANs, ) (Vs m2) b}

If we put ues, n2 = v(s, Hp =0,

we get s, ) (Us, mvis, m) 2 s, 1) (Us, ) Vs (Vs 1) s

For every us, ny1 and v, ny1 in R. Also we have,

max{ b, ) ( us, mit v, m), Yesm ( us w2t v me)}

=Y(L0) (uLoynt+ viLoy , uLop+tv(Lon )

=Yooy [ (uLoj, uLomp) (VLo viLon)]

= Yo) ((wrLo tvo )< {4wo)( uro )V Uro)( vLo )}

= {Wwo) ( wroj, LoV Uro) ( VLo, v(Lop) }

= {Us ) (us m1) Vs, (us,a2)} Vs sV, ) Vv Ues ) (vis,m2)} -

If we put us, Hy2 = v(s, 2 = 0, we get,

Ys, ) (us, mit vs, ) < U, w (U, mn) V Yes,w) (v, mn)},  forall us, mi and vis, w1 in R.
And { G, ) (us v m) VU (us 2 Vs )

=UY(L0) (U(L0)V(LO) , U(LORV(LO)R2 )

= Yoy [ (uLo), uL0y) (V(Lojt, V(Lo 2)]

=YLo) ( wrLo V(o))< { Yo ( uro) vV YUrLo) (VLo )}

={ Yo ( uro, uromp) vV Yoy VLo, v(Lo)p)

= {Us ) (us 1) V Us mus, )} vV Us a(vs, ) vV Uesw (Vis,p2)} - If we put
ugs, 12 = Vs, me = 0,we get, U, 1) (ues, mives, mn) < {YUes, mues, ) V U,y (vis, i) },for all ugs,
w1 and ves, wy1 in R. In this way (S, H) is an IL-FSI of R.

6 Conclusion

The principle thought of this examination work has been momentarily clarified and laid out
the properties of IL-FS subhemiring of a hemiring and furthermore demonstrated hypotheses
on morphism of soft subhemiring of a hemiring, in future unquestionably it fosters the
investigation of standards of (Q,L)- fuzzy soft ideals of subhemiring and furthermore this
system can be reached out to inter valued (Q,L)-FSSHR of a hemiring. We believe that this
work will give significant impact on the approaching investigations in this field and other
soft algebraic examination to open up new horizons of premium and headways.
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