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Abstract

The main aim of this paper is to procure the concept of Single-Valued Quadripartitioned Neutrosophic Lie
algebra (in short SVQN-Lie-Algebra). Besides, we study the Single-Valued Quadripartitioned Neutrosophic Lie
ideal (in short SVQN-Lie-ldeal) of SVQN-Lie-Algebra. Further, we formulate several interesting results on
SVQN-Lie-Algebra and SVQN-Lie-Ideal.
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1.Introduction

In nineteenth century, Sophus Lie grounded the concept of Lie groups. Sophus Lie also discovered the notion
of Lie algebra. In 1972, Humphreys [15] presented the representation theory of Lie-Algebra. In 2003, Coelho and
Nunes [10] proposed an application of Lie-Algebra to mobile robot control. Till now, the concept of Lie theory has
been applied in mathematics, physics, continuum mechanics, cosmology and life sciences. The problems of
computer vision can also be solved by using the idea of Lie algebra. In 1965, Zadeh [21] grounded the notion of
Fuzzy Set (FS) theory. Afterwards, Yehia [19] presented the concept of Fuzzy Lie-ldeals and Fuzzy Lie-Sub-
Algebra of Lie-Algebra in 1996. Later on, Yehia [20] also studied the adjoint representation of Fuzzy Lie-Algebra.
In 1998, Kim and Lee [16] further studied the Fuzzy Lie-Ideals and Fuzzy Li-Sub-Algebra. The notion of anti-Fuzzy
Lie-lIdeals of Lie-Algebra was studied by Akram [1]. Later on, Akram [4] studied the concept of generalized Fuzzy
Lie-Sub-Algebra in 2008. The concept of Fuzzy Lie-ldeals of Lie-Algebra with the interval-valued membership
function was studied by Akram [5]. In 1986, Atanassov [8] grounded the idea of Intuitionistic Fuzzy Set (IFS)
theory by introducing the idea of non-membership of a mathematical expression. Afterwards, Akram and Shum [7]
grounded the concept of Lie-Algebra on IFSs. The notion of Intuitionistic (S, T)-Fuzzy Lie-ldeals was studied by
Akram [2]. In 2008, Akram [3] further studied Intuitionistic Fuzzy Lie-ldeals of Lie-Algebra. Smarandache [17]
grounded the idea of Neutrosophic Set (NS) by introducing the indeterminacy membership function of mathematical
expression. Later on, Wang et al. [18] defined Single-Valued Neutrosophic Set (SVNS) as a generalization of FS
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and IFS. In 2020, Das et al. [12] proposed a multi-criteria decision making algorithm via SVNS environment.
Thereafter, Akram et al. [6] introduced the concept of Single-Valued Neutrosophic Lie-Algebra in 2019.
Afterwards, Das et al. [13] grounded the notion of d-ideal on NSs. In 2016, Chatterjee et al. [9] presented the idea of
Single-Valued Quadripartitioned Neutrosophic Set (SVQN-set) be extending the notion of SVNS. Recently, Das et
al. [11] presented the notion of Pentapartitioned neutrosophic Q-Ideal of Pentapartitioned neutrosophic Q-Algebra
under the Pentapartitioned Neutrosophic environment.

In this article, we introduce the notion of Single-Valued Quadripartitioned Neutrosophic Lie-ldeal (SVQN-Lie-
Ideal) of Single-Valued Quadripartitioned Neutrosophic Lie-Algebra (SVQN-Lie-Algebra). Further, we formulate
several interesting results on SVQN-Lie-ldeal of SVQN-Lie-Algebra.

The remaining part of this article has been split into following sections:

In section-2, we recall some basic definitions and results on SVNS, SVQN-set, Lie-Algebra, Lie-Ideal, Neutrosophic
Lie-Algebra and Neutrosophic Lie-ldeal those are relevant to the main results of this article. Section-3 introduces the
notion of Single-Valued Quadripartitioned Neutrosophic Lie-Algebra and Single-Valued Quadripartitioned
Neutrosophic Lie-Ideal. In section-4, we conclude the work done in this article.

2. Some Relevant Results

In this section, we recall some basic definitions and results that are necessary for developing the main results of
this article.
Definition 2.1.[15] Let F be a field. Consider a vector space L over F on which LxL— L is defined by (q, r) — [X,
y] for all x, yeL. Then, L is called Lie algebra if the following condition holds:
(i) [q, r] is a bilinear,
(i) [g, q]=0, for all ge L,
@ii) [[9, r], sl + [Ir. sl.a] +[[s,q],r] =0, forall g, r, s € L.
Remark 2.1.[15] The associative property was not hold in a Lie algebra for the multiplication operation, i.e., [[q, 1],
s] =[aq, [r, s]] is not true in general for a Lie algebra. But the Lie algebra is anti-commutative, i.e., [q, r] = —[r, q]. A
sub-set N of a Lie algebra L, which is closed under [-, -] will be called a Lie sub-algebra.
Definition 2.2.[21] A Fuzzy Set (FS) W over a universe of discourse IT is defined as follows:
W={(n, Tw(n)) : nell},
where Ty(n) is the truth-membership value of neIT such that 0 < Ty(n) < 1.
Definition 2.3.[19] A FS W={(n, Tw(n)) : neL} is called a Fuzzy Lie ideal (F-L-ldeal) of a Lie algebra L if and
only if the following three conditions hold:
(1) Tw(q + 1) = min { Tw(q), Tw(N}:
(i) Tw(aq) > Tw(a);
(iii) Tw([q, r1) > Tw(q), forall g, re L and a € F.
Definition 2.4.[17] A Single-Valued Neutrosophic Set (SVNS) W over IT is defined as follows:
W={(n, Tw(n), lw(m), Fw(n)) : nell},
where Ty, lw, Fw are truth, indeterminacy and falsity membership mappings from W to [0, 1], and so 0 < Tw(n) +
Iw(n) + Fw(n) < 3, for all nell.
Definition 2.5.[13] Assume that Y = {(c, Tv(c), Iv(c), Fy(c)) : cell} be a SVNS over I1. Then, the sets
W(Ty,a)={cell:Ty(c)2a}, W(ly,a)={cell:ly(c)<a}, W(Fy,a)={cell:Fy(c)<a} are respectively called T-level a-
cut, I-level a-cut, F-level a-cut of Y.
Definition 2.6.[6] A SVNS W={(q, Tw(q), lw(a), Fw(q)) : geL} on Lie algebra L is called a Single-Valued
Neutrosophic Lie algebra (SVN-Lie-Algebra) if the following condition holds:
(1) Tw(q + 1) = min {Tw(q), Tw(n}, lw(q + ) = min {Iw(q), lw(r)} and Fw(q + r) < max {Fw(q), Fw(n};
(i1) Tw(aq) = Tw(q), Iw(aq) = Iw(g) and Fw(aq) < Fw(q);
(iii) Tw([q, r]) = min {Tw(q), Tw(n}, lw(lg, r]) = min {Iw(q), lw(} and Fw([q, r]) < max {Fw(q), Fw(r)}, forall g, r
€L and a€F.
Definition 2.7.[6] Suppose that L be a Lie algebra over a field F. A SVNS W={(q, Tw(q), lw(q), Fw(q)):geL} on L
is called a single-valued neutrosophic Lie ideal (SVN-Lie-ldeal) if the following conditions hold:
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(i) Tw(r +q) = min {Tw(r), Tw(@)}, lw(r + q) = min {Iw(r), Iw(q)} and Fw(r + q) < max {Fw(r), Fw(a)};

(ii) Tw(aq) = Tw(a), Iw(aq) > Iw(d) and Fw(aq) < Fw(a);

(ii1) Tw([r, q1) = Tw(r), lw([r, 9]) = Iw(r) and Fw([r, q]) < Fw(r), forall r, q €L.

Remark 2.2.[6] Let W={(q, Tw(q), lw(q), Fw(a)):qeL} be a SVN-Lie-Algebra on a Lie algebra L. Then,

(1) Tw(0) = Tw(), Iw(0) = Tw(a), Fw(0) < Fw(q);

(i1) Tw(—q) = Tw(a), lw(=q) = Tw(q), Fw(—q) < Fw(q), for all g €L.

Definition 2.8.[9] Suppose that IT be a universal set. Then, a Single-Valued Quadripartitioned Neutrosophic Set
(SVQN-set) W over IT is defined as follows:

W={(n, Tw(n), Cw(n), Gw(n), Fw(n)) : nell},

where Tw(n), Cw(n), Gw(n) and Fw(n) (€[0, 1]) are the truth, contradiction, ignorance, and false membership
values of neIl. So, 0 < Tw(n) + Cw(n) + Gw(n) + Fw(n) <4, for all nell.

Definition 2.9.[9] Assume that W={(n, Tw(n), Cw(n), Gw(n), Fw(n)) : nell} and E={(n, Te(n), Ce(n), Ge(n),
Fe(m)) : nell} be two SVQN-sets over a fixed set 1. Then,

() WcE if and only if Tw(n) < Te(n), Cw(n)<Ce(n), Gw(n)=Ge(n), Fw(n)zFe(n), Vnell.

(it) WUE = {(n, max {Tw(n), Te()}, max {Cw(n), Ce(n)}, min {Gw(n), Ge(n)}, min {Fw(n), Fe(n)}) : nell}.

(iii) W = {(n, Fw(n), Gw(n), Cw(n), Tw(n)) : nell}.

(iv) WAE = {(n, min {Tw(n), Te(m)}, min {Cw(n), Ce(n)}, max {Gw(n), Ge(m)}, max {Fw(n), Fe(n)}) : nell}.

3. Single-valued Quadripartitioned Neutrosophic Lie-ldeal

In this section, we procure the notion of SVQN-Lie-ldeal of SVQN-Lie-Algebra. Besides, we study different
properties of SVQN-Lie-Ideal, and formulate several results on it.
Definition 3.1. A SVQN-set W={(n, Tw(n), Cw(n), Gw(n), Fw(n)):neI1} on Lie algebra L is called a SVQN-Lie-
Algebra if the following conditions hold:
(1) Tw(n + 6) = min {Tw(n), Tw(5)}, Cw(n + 8) = min {Cw(n), Cw(8)}, Gw(n + 5) <max {Gw(n), Gw(3)} and Fw(n
+8) <max {Fw(n), Fw(8)};
(if) Tw(an) = Tw(n), Cw(om) = Cw(n), Gw(am) < Gw(n) and Fw(an) < Fw(n);
(iii) Tw([n, 8]) = min {Tw(n), Tw(8)} Cw([n, 8]) = min {Cw(n), Cw(8)}, Gw([n, 8]) < max {Gw(n), Gw(8)} and
Fw([n, 8]) < max {Fw(n), Fw(8)}, for all n, 5 €L and a €F.
Definition 3.2. A SVQN-set W={(n, Tw(n), Cw(n), Gw(m), Fw(n)):nel1} on a Lie algebra L is called a SVQN-Lie-
Ideal if the following conditions hold:
() Tw(n + 8) = min {Tw(n), Tw(8)}, Cw(n + 8) = min {Cw(n), Cw(8)}, Gw(n + 8) < max {Gw(n), Gw(3)} and Fw(n
+8) < max {Fw(n), Fw(8)};
(if) Tw(am) = Tw(n), Cw(an) = Cw(n), Gw(om) < Gw(n) and Fw(an) < Fw(n);
(iii) Tw([n, 81) = Tw(m), Cw([n, 8]) = Cw(n), Gw(In, 8]) < Gw(n) and Fw([n, 8]) < Fw(n), for all n, S€L.
Theorem 3.1. Suppose that {W; : i € A} be the family of SVQN-Lie-Ideals on a Lie-Algebra L. Then, n"W; = {(n,
ATn; (M), ACx; (), VG, (M), VFy,(n)):meL} is also a SVQN-Lie-Ideal of L.
Proof. Suppose that {W; : i € A} be the family of SVQN-Lie-lIdeals on a Lie-Algebra L. It is known that, "W, =
{(m, ATy;(), ACx;(n), VGN; (M), VFy;(n))meL}
Now, we have
() ATy(n+?)
=min {Ty,(n + 8): ieA}
>min {min {Ty,(n),Ty,;(8)}: ieA}
> min {/\TNi(n)v /\TNi(S)}v
ACy;(n +6)
=min {Cy,(n +9): ieA}
>min {min {Cy,(n),Cy,(8)}: ieA}
>min {ACy;(n), ACy,;(8)},
VGy,(n +9)
= max {Gy,(n + 3): ieA}
<max {max {Gy;(n),Gy;(8)}: ieA}
< max {VGNi(n)i VGNi(S)}v
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VFy;(n +9)

=max {Fy,(n +3): ieA}

< max {max {Fy;(n),Fy,(8)}: ieA}

<max {VFy;(n), VFy;(8)}.

(ii) ATy, (an) = min {Ty,(on): i€A} = min {Ty,(n): i€A} = ATy, (M),

ACy;(an) = min {Cy,(om): ieA} = min {Cy,(m): i€A} = ACy; (M),

VGy, (om) = max {Gy,(an): ieA} <max {Gy,(n): i€A} < vGy, (M),

VFy,(om) = max {Fy;(om): ieA} <max {Fy,(n): ieA} < vFy;(m).

(ili) ATy, ([, 81) = min {Ty,([n, 8]): ieA} = min {Ty, (n): i€A} > ATy, ()

ACx,([n, 8) = min {Cy,(In, 8]): i€A} = min {Cy, (n): i€A} = ACy, (),

VGy,(In, 8) = max {Gy, ([, 81): €A} < max {Gy, (n): i€A} < vGy, (),

VEy;([n, 8]) = max {Fy,([n, 8]): ieA} <max {Fy,(n): ieA} < VvFy,(n).

Therefore, "W; = {(n, ATy, (n), ACx;(n), VGy;(M), VFy;(n)):meL} is a SVQN-Lie-ldeal of the Lie-Algebra L.
Theorem 3.2. Assume that W={(n, Tw(n), Cw(n), Gw(n), Fw(n)):neL} be a SVQN-Lie-Algebra on a Lie algebra
L. Then,

(1) Tw(0) = Tw(8), Cw(0) = Cw(3), Gw(0) < Gw(3), Fw(0) < Fw(d);

(i) Tw(—38) = Tw(3), Cw(—38) = Cw(d), Gw(—3) < Gw(d), Fw(—38) < Fw(d), for all d€L.

Proof. The proof is so easy, so omitted.

Remark 3.1. Every SVQN-Lie-ldeal is a SVQN-Lie-Algebra.

Theorem 3.3. Suppose that W={(8, Tw(3), Cw(8), Gw(d), Fw()) : dcL} be a SVQN-Lie-ldeal of a Lie-Algebra L.
Then,

(i) Tw(0) = Tw(3), Cw(0) = Cw(3), Gw(0) < Gw (), Fw(0) < Fw (d);

(i1) Tw ([, n]) = max{Tw (3), Tw(M)};

(iii) Cw([, n]) = max{Cw (), Cw(M)};

(iv) Gw([8, n]) < min{Gw(8), Gw(n)};

(V) Fw([3, n]) < min{Fw(3), Fw(n)}:

(vi) Tw([8, nl) = Tw(-[8, 8]) = Tw([n, 3]);

(vii) Cw([8, n]) = Cw(-[8, 8]) = Cw([n, 3);

(viii) Gw([8, n) = Gw(-[8, 8]) = Gw([n, 8);

(ix) Fw([3, n]) = Fw(-[8, 8]) = Fw([n, &]), for all 3, ne L.
Proof. The proofs are straightforward, so omitted.

Definition 3.3. Assume that W={(n,Tw(n).lw(n),Fw(n)):neL} be a SVNS over a Lie-Algebra L. Suppose that a, 3,
v, 6 € [0, 1]. Then, the sets L(Tw, o)={neL : Tw(n)za}, L(Cw, B)={neL : Cw(n)=B}, L(Gw, v)={neL : Gw(n)<y},
L(Fw, 8)={meL : Fw(n)<d} are respectively called T-level a-cut, C-level B-cut, G-level y-cut, F-level 3-cut of W.
Definition 3.4. Suppose that L be a Lie-Algebra. Assume that W={(n, Tw(n), Cw(n), Gw(n), Fw(n))meL} be a
SVQN-set over L. Suppose that a, B, y, 8 € [0, 1]. Then, (a, B, y, 8)-level subset of W is defined by:

L(a, B, 7, 8) ={n€L : Tw(n) = o, Cw(n) = B, Gw(n) <v, Gw(n) < &}.

Remark 3.2. Suppose that L be a Lie-Algebra. If W={(n, Tw(n), Cw(n), Gw(n), Fw(n)) : neL} be a SVQN-set over
L, then L(a, B, y, 8) = L(Tw, o) N L(Cw, B) N L(Gw, v) N L(Fw, d).

Proposition 3.1. Suppose that L be a Lie-Algebra. A SVQN-set W={(1, Tw(m), Cw(n), Gw(n), Fw(m)) : neL} isa
SVQN-Lie-ldeal of L if and only if L(a, B, v, 8) is a Lie-ldeal of L for every a, 8, v, & € [0, 1].

Proof. The proof is straightforward, so omitted.

Theorem 3.4. Let L be a Lie-Algebra. Assume that W={(n, Tw(n), Cw(n), Gw(n), Fw(n)) : neL} be a SVQN-Lie-
Ideal of L. Let O, Bla Y1, d1, O, Bz, Y2, o, € [0, 1] Then, L((ll, Bl, Y1, 81) = L(U,z, Bz, Y2, 82) if and only if oy = oy, Bl =
B2, Y1= v2, 01= 02.

Proof. Suppose that L be a Lie-Algebra. Let W={(1, Tw(n), Cw(n), Gw(n), Fw(n)) : neL} be a SVQN-Lie-ldeal of
L. Let a4, Bla Y1, 31, Oy, Bz, Y2, o, € [0, 1] such that L(U,l, Bl, Y1, 51) = L((Xz, Bz, Y2, 82) Therefore, {T]EL . Tw(T]) > 0y,
Cw(n) = B, Gw(M) < v1, Gw(n) < 81} = {n€L : Tw(n) = az, Cw(n) = B2, Gw(n) < 2, Gw(n) < 8} This is possible
only when o3 = ay, B1 = B2, Y1 = Y2, 01 = 0,. Therefore, L(oy, B1, 1, 01) = L(0z, B2, Y2, 02) implies a3 = ay, f1 = B2, Y1 =
Y2, 61 = 82.

Conversely, let a; = 0y, B1 = B2, Y1= Y2, 01= 0.
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Now, L(ay, B, y1, 61)

={neL : Tw(n) = a1, Cw(n) = B1, Gw(n) < v1, Gw(n) < &1}

={neL : Tw(n) = oz, Cw(n) = B2, Gw(n) < 2, Gw(n) < 82}

= L(az, B2, V2, 82)-

Therefore, 0 = Oy, Bl = Bz, Y1= Y2, 8]_ = 82 1mp11es L(U.l, Bl, Y1, 81) = L(U,g, Bz, Y2, 82)

Definition 3.5. Assume that L; and L, be two Lie-Algebras on a common field F. Suppose that f be a bijective
mapping from L; to L. If M={(n, Tm(), Cmu(M), Gm(n), Fu(n)):neL} be a SVQN-set in L,, then f~1(M) defined by
£ (M) = {(n, £~ (Tm)),f~H(Cm(m)).fH(Gm(n)), £~ (Fu(n))) : neL} is also a SVQN-set in L.

Theorem 3.5. Assume that L; and L, be two Lie-Algebras on a common field F. Suppose that f be an onto
homomorphism from L; to L,. If M={(n, Tm(m), Cu(n), Gum(n), Fm(m)) : nelL} is a SVQN-Lie-Ideal of L,, then
f71(M) = {(m, £-X(Tm(m)), £-HCuM)), F1GuM)), F1(Fm(n))) : nel} is also a SVQN-Lie-Ideal of L.

Proof. The proof is so easy, so omitted.

Proposition 3.2. Suppose that L; and L, be two Lie-Algebras. Let f be an epimorphism from L; to L,. If M = {(n,
TuwM), Cu(M), Gm(n), Fu(m)) : neL} be a SVON-Lie-ldeal of L,, then f~1(M®) = (f~1(M))¢ is also a SVQN-Lie-
Ideal of L; .

Proof. The proof is straightforward, so omitted.

Theorem 3.6. Suppose that L; and L, be two Lie-Algebras. Let f be an epimorphism from L; to L,. If M = {(n,
Tu(n), Cu(n), Gm(m), Fu()) : neL} be an SVQN-Lie-ldeal of L, then (M) = {(n, f7(Tm(n)), f~*(Cm(n)),
f71(GuM)), £~ 1(Fm(N))) : nelL} is also a SVQN-Lie-Ideal of L.

Proof. The proof is directly holds from Definitions 3.2 and Definition 3.5.

Definition 3.6. Let us consider two Lie-Algebras L; and L,. Let f be a mapping from a L; to L. If W = {(n, Tw(n),

under f denoted by f(W) is a SVQN-set in L,, defined as follows:

i1
f(Tw)(r)={maX wer (o Tw (W), it 7700 i_g , for each re L,
o, otherwise
i1
f(Cw)(r)={malX uer=t @ Cw (W), if £ (0 ;t.ﬂ , for each re L,
o, otherwise
- - _1
f(Gw) ()= {mm uer1() Gw (W), if £77(r) ;t.ﬂ , for each re L,
1, otherwise
. e et
f(Fy)(1)= {mm uer— (o Fw (W), if £72(0) i_g , for each re L.
1 otherwise

Theorem 3.7. Let us consider two Lie-Algebras L; and L,. Suppose that f be an epimorphism from L; to L,. If
W={(n, Tw(m), Cw(M), Gw(n), Fw(n)):neL} is a SVQN-Lie-ldeal in L;, then the image of W={(n, Tw(n), Cw(n),
Gw(n), Fw(m))meL} i.e., f(W) is also a SVQN-Lie-ldeal in L,.

Proof. The proof is directly holds from Definition 3.2 and Definition 3.6.

Definition 3.7. Let us consider two Lie-Algebras L; and L,. Suppose that f be an onto homomorphism from L; to
L,, Let M = {(n, Tm(M), Cu(M), Gm(n), Fm(m)) : melL} be a SVQN-set in L,. Then, we define
Lf={(n, T (), CLi (M), Gly (), Fis()):inely} in Ly by Ty(m) = Tu(fM)) . Ch() = Cu(f(m)),
GL () = Gu(f()), Fi () = Fu(f(m)), for all neL,. Clearly, Lf is a SVQN-set in L.

Theorem 3.8. Suppose that L; and L, be two Lie-Algebras on a common field F. Assume that f be an onto
homomorphism from L; to L,. If M={(n, Tm(n), Cu(m), Gm(), Fm(M)) : neL,} is a SVQN-Lie-ldeal of L,, then
Li={(, TS, ), €& (), GE, (M), FS, (M) :neLy} is also a SVQN-Lie-ldeal of L.

Proof. Suppose that L, and L, be two Lie-Algebras on a common field F. Assume that n, 3 € L; and a€ F. Then,

(i) Ty( +3)

=Ty (f( + &)

=Tx(f(n) +£(3))

Zmin{TN (f(n)), Tn (f(S))}

=min{T\ (n), TN (D)},

Ch(n +9)

=Cx(f(n +9))

=Cy(f(m) + f(3))

Zmin{CN(f(n)), Cy (f(S))}
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=min{C{(n), CL ()},
Gi(n + )

:GN(f(n + 6))

=Gy (f() + £(3))
Smax{GN(f(n)), Gn (f(6))}
=max{Gy(n), Gy},
FR(n +9)

:FN(f(n + 6))

=Fn(f(n) + f(3))
Smax{FN(f(n)), Fn (f(S))}
=max{F{(n), F(8)},

(ii) T (an) = Ty(f@an)) = Ty(af(m)) = Tx(f()) = TE(M),

ch(an) = Cy(f(an)) = Cy(af(m)) = Cy(f(m)) = (),

G{ (an) = Gy(af(m)) = Gy(af(m)) < Gy(f()) = GL (),

Fi(an) = Fy(af(n)) = Fx(af(n)) < Fy(f()) = FL ().

(i) T ([, 8]) = Ty(f([n,8])) = Tn(EM), £(®)]) = Ty (F(M)) = TH(M),
Ch (. 8] = Cy(f([,8D)) = Cy(ED, @] = Cy(f(m)) = CR(),
GL ([, 8D = Gn(f([n, 8D)) = Gn (M), £(®)]) < Gn(f(M)) = GR(),
Fi ([, 8]) = Fy(f([n,8])) = Fx(f(M), £(®)]) < Fy(f(M)) = FR ().

Therefore, Li={(n, TL, (M), €& (M), G, (M), Fi;(M)):neL,} satisfies all the conditions for being a SVQN-

Lie-ldeal of L. Hence, Lf is a SVQN-Lie-Ideal of L,.

Theorem 3.9. Let L; and L, be two Lie-Algebras on a common field F. Let f be an onto homomorphism from L, to
L,. Then, Lf={(w, T (w), CL;(w), G5, (w), Fi;(w)):welL,} is a SVQN-Lie-ldeal of L, iff M={(w, Tw(w),

Cu(w), Gm(w), Fm(w)) : wel} is a SVQN-Lie-ldeal of L,.

Proof. The sufficiency of this theorem directly follows from the previous theorem.
Now, we just need to prove the necessity part of this theorem. Since, the mapping f is a onto mapping, so for
any w, q € L, there are wy, q; € L, such that w = f(w,),q = f(q,). Therefore, Ty(w) = T{;(Wl), Tn(Q) =

Tlfl(ql): Cy(w) = Crf\I(W1), Cn(q) = le\l((h), Gy(w) = G{\I(Wl)! Gn(q) = GfN((h), Fy(w) = Flf\l(wl)l Fy(q) =

Flfxl (91)-

Now, (i) Tn(w + Q)
=Ty (f(W1) + f(fh))

= TN(f(Wl + (h))

= Th(wy + q1)

> min{Ty (w,), TN (q,)}
= min{Ty (w), Ty (q)3,
Cn(w +0q)

= CN(f(Wl) + f((h))

= CN(f(W1 + Q1))

CIf\I (wy +4qy)

min{C§ (w), C§ (1)}
= min{Cy(w), Cn(q)},
Gn(w + Q)

= Gy (f(wy) + f(q1))

= GN(f(Wl + (h))

= Gh(w; +q1)

< max{G{ (w,), G (a1)}
= max{Gy(w), Gy ()},
Fn(w + Q)

= Fy(f(wq) +£(q1))

= FN(f(W1 + Q1))

I\
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Flf\I(WI +q1)

max{Fy (w,), Fi(q.)}

max{Fy(w), Fy(q)}.

(if) Ty (aw)=Ty (af(w;))=Ty (f(aw,))=T§ (f(oaw;) ) =Ty (w;)=Ty (W),

Cn (aw)=Cy (af(w,) )=Cy (Faw ) )=CE (flaw1))=Cf (w1 )=Cr (W),

G (aw) =Gy (af(wy))=Gy (f(aw,) ) =G (flaw, ) ) <G (w1 )=Gy (w),
FN(aw):FN(af(wl)):FN(f(awl)):Flf\I (f(O‘W1))§Frf\J(W1):FN(W)-

(iii) Tn (w, @D =Ty ([f(wy), (@) D=Ty (F([wy, 41 1))=Tx ([wy, g4 D) =Ty (w1 ) =Ty (W),
Cn([w, aD=Cn([f(wy), f((h)]):CN(f([Wp %])):lev([wp q11)=Cy(wy)=Cn(W),

G ([w, aD) =Gy ([f(w4), £(q1)D=Gn (f([w1, 91 1) )=GR ([w1, 41 D<Gp (w1)=Gn (W),
Fn([w, qD=Fy([f(w,), f((h)]):FN(f([Wl' Q1])):F1f\1([w1, q1D<Fy(w;)=Fy(w),
Therefore, Lf={(w, Tf; (w), C§; (w), G§; (W), F§; (w)): weL,} satisfies all the conditions for being a SVQN-
Lie-ldeal of L..

IA

Conclusions

In this article, we grounded the idea of SVQN-Lie-ldeal of SVQN-Lie-Algebra. Besides, we formulated several
interesting results on SVQN-Lie-Ideals and SVQN-Lie-Algebras. In the future, we hope that many new notions
namely Single-Valued Quadripartitioned Neutrosophic Anti-Lie-ldeal, Single-Valued Quadripartitioned
Neutrosophic Lie-Topology can also be introduce based on the present study of SVQN-Lie-Algebra.
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