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1. Introduction

Quasilinear spaces and normed quasilinear spaces were introduced by Aseev [1]. Then, several results
on normed quasilinear spaces were obtained by defining proper quasilinear spaces in [2—4]. Later on,
the quasilinear functions with bounded interval values were studied, and the Hahn-Banach extension
theorem was analyzed in [5, 6], respectively. Then, quasilinear inner product spaces, generalizations
of inner product spaces, were defined to develop quasilinear functional analysis in [7-10]. In addition,
Yilmaz et al. [11] demonstrated that Hilbert quasilinear spaces are a special class of fuzzy number
sequences. In [12,13], Levent and Yilmaz included some quasilinear applications, such as signal

processing.

Molodtsov [14] introduced soft sets in 1999. His next presentation covered a variety of applications
of this theory in economics, engineering, and medicine. Following that, Maji et al. [15] presented
several operations on soft sets. After, Das and Samanta introduced soft elements [16] and soft real
numbers [17]. Additionally, they worked on soft linear operators, soft linear spaces, soft inner product
spaces, and some of their features in [18-21]. Afterward, they introduced soft normed spaces in a
novel perspective, along with soft inner product spaces and soft Hilbert spaces in [22,23], respectively.

Bozkurt [24] introduced soft quasilinear spaces and soft normed quasilinear spaces, being more gen-
eralized than the previous notions of soft linear spaces and quasilinear spaces. Afterward, Bozkurt
and Gonci defined soft inner product quasilinear spaces and soft Hilbert quasilinear spaces in [25].

Moreover, they worked on some properties of soft inner product quasilinear spaces.
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In this study, we give some properties of soft quasi-sequences and several new theorems related to their
convergence in soft normed quasilinear spaces. Moreover, we study the completeness of soft normed
quasilinear spaces. Besides, we define the regular and singular subspaces of a soft quasilinear space
and find several conclusions that are related to these notions. In addition, we provide a few examples
of soft normed quasilinear spaces. Finally, we discuss the need for further research.

2. Preliminaries

The objective of this section is to introduce some concepts in soft set theory and some basic notions,
such as soft quasilinear spaces and soft normed quasilinear spaces, concerning soft set theory. Let Q)
be a universe, P be a set of parameters, P (Q) be the power set of (), and B be a non-empty subset
of P.

Definition 2.1. [14] A pair (G, P) is called a soft set over @), where G is a mapping defined by
G:P— PQ).

Definition 2.2. [19] A soft set (G, P) over @ is said to be an absolute soft set represented by @, if
G (v) = Q, for every v € P. A soft set (G, P) over @ is said to be a null soft set represented by @, if
G (v) =0, for every v € P.

Definition 2.3. [17] Let @ be a non-empty set and P be a non-empty parameter set. Then, a
function ¢ : P — @ is said to be a soft element of (). A soft element ¢ of @) is said to belong to a soft
set G of @, which is denoted by q € Q, if ¢ () € G (), v € P. Thus, for a soft set G of @ with respect
to the index set P, we get G(v) = {q(v),v € P}. A soft set (G, P) for which G(v) is a singleton set,
for all v € P, can be determined with a soft element by simply determining the singleton set with the
element that it contains, for all v € P.

The set of all the soft sets (G, P) over () will be described by S (@) for which G (v) # 0, for all vy € P
and the collection of all the soft elements of (G, P) over @ will be denoted by SE (@)

Definition 2.4. [24] Let @ be a quasilinear space, P be a parameter set, and G be a soft set over

(Q, P). Then, G is said to be a soft quasilinear space of @ if @ () is a quasilinear subspace of @, for
every v € P.

Remark 2.5. [24] Soft quasi vectors in a soft quasilinear space are represented by ¢, w, and Z, and

a, b, and ¢ are used to specify soft real numbers.

Definition 2.6. If a soft quasi element § has an inverse, i.e., §—§ = 6 such that qg(v)—q(y) = 5(7),
for every v € P, then it is called regular. If a soft quasi element ¢ has no inverse, then it is called

singular.

Definition 2.7. [24] Let @ be the absolute soft quasilinear space, i.e., @ (v) = Q, for every v € P
and R (P) denote all soft real numbers. Then, a mapping |.|| : SE (Q) — R(P) is said to be the

soft norm on the soft quasilinear space Q if ||.|| satisfies the following conditions:
i. ||g| > 0if g # 0, for every § € Q.

ii. ||g+w| < |l + @], for every ¢, w € Q.

iii. ||&-q|| = |@ - |||, for every § € Q and for every soft scalar @.

w. If G=w, then ||q|| < ||@||, for every ¢, @ € Q.

v. If, for any € > 0, there exists a quasi vector §. € Q such that =@ + ¢. and |G|l < e, then §=w,
for any soft quasi vectors §, @ € Q.
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A soft quasilinear space @ with a soft norm ||| on Q is called a soft normed quasilinear space and is

indicated by (@, [[|) or (Q,.I|,P).

Lemma 2.8. [26] Let (@, I ,P) be a soft normed quasilinear space and a soft quasi norm ||. || satisfy
the condition:

{lIgll (7) : ¢(v) = ¢.for ¢ € Q and y € P} is a singleton set. (1)

Then, for every v € P, HHW : Q — R™ defined by HqH7 = |l (), for every g € Q and § € O such that
q () = q, is a quasi norm on Q.

Let @ be a soft normed quasilinear space. Then, soft Hausdorff or soft norm metric on CNQ is defined
by
ho(q,®) = inf {F> 0§20+, 937+ @, and [§}|| <7}

3.Some New Results Related to Soft Quasi Sequences

Throughout this section, let Q and W be two quasilinear spaces over field R, P be a non-empty
parameter set, and Q and W be two absolute soft quasilinear spaces, i.e., @(7) = (@ and W(’y) =W,
for every v € P, respectively. SE (@) denotes the set of all the soft quasi vectors of @ The notations
q and w demonstrate also soft quasi vectors of @ Further, we will take a(v) = «, for every soft scalar
a and v € P.

Definition 3.1. Let (@, 11l P) be a soft normed quasilinear space and {g,} be a sequence of soft
quasi vectors in Q. If h(Gn,d) — 0 as n — oo, then {§,} is referred to as a convergent soft quasi
sequence and converges to soft quasi vector g € @ In other words, for every € > 0, there exists N € N
such that the following condition applies for n > N,

@n=2q+ Tony G200 + By and ||, <& (2)

Example 3.2. Let @ be a soft normed linear space. In this case, @ is a soft normed quasilinear space.
The partial ordering relation that gives @ a soft quasilinear space structure is equality. Moreover,
if @ is a soft normed quasilinear space and every soft quasi vector ¢ in @ has an inverse, then @ is
called a soft normed linear space and partial order relation on @ turns into equality relation. Besides,
ho(@. @) = g - @l

Theorem 3.3. In a quasilinear soft normed space, the limit of a sequence is unique if it exists.

PROOF.
Let (@, HH,P) be a soft normed quasilinear space. Suppose that {g,} is a sequence of soft quasi
vectors in Q such that h(Gn,q) — 0 and h(Gn, @) — 0 as n — oo where § # w. If h(Gn,q) — 0 as
n — oo, then for every & > 0 there exists N € N such that the following conditions are satisfied for
n>N,

o~ ~~ o~ 13
anq+§§na qun +(T2:n7 and H@fn” < 5

Further, if h(g,, W) — 0 as n — oo, then, for every & > 0, there exists M € N such that the following
conditions are satisfied, for n > M,

Do )

G =W + Wy, WGy + Wy, and |5, ]| <

If we get K = max{N, M}, then we get Gn=q + Ty G=Gn + B> and |T,|| < § and G, =@ +
W5, WGy + W5, and [|@5,|| < 5, for every n > K. Since Q is a soft normed quasilinear space, we
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obtain
I=Gn + G2 2W + Wy, + Gy
and
W=y + 03, 2q + 1y, + W,
for every n > K. Thus, we find
1Gin + Winll < €

since |75, < 5 and ||@5,| < &, for every & > 0. This gives §=@ + @5, + Gy, T=G + Tp + Ton,

and ||, + w5,| < &, for every £ > 0. Since @ is a soft normed quasilinear space, we get §=@ and
w={q from Definition 2.7. Thus, we obtain § = @. This is a contradiction. In this way, the proof is
complete. [

Definition 3.4. Let (@, Il P) be a soft normed quasilinear space and {g, } be a sequence of soft quasi
vectors in Q. If {h(Gn, @m) : m,n € N} is a bounded set, i.e., there exists N>0 such that h(qn, Ejm)glv,

for every n,m € N, then {g,} is called a bounded soft quasi sequence in Q.
Theorem 3.5. In a soft normed quasilinear space, every convergent sequence is bounded.

PROOF.
Assume that {g,} is a convergent sequence converging to ¢ in @ Then, for every & > 0, there exists

an N € N such that, for all n > N, there are soft quasi vectors ¢5,,,G5,, € @ satisfying the conditions
=G+ Ty G200+ By and @5 ll <€
This means h(g,,§) — 0 as n — co. For an arbitrary soft quasi element Gy € Q, we can write
W(Gn, G0) =M(Gn, @) + P(q; Qo)
from properties of Hausdorff metric. Let
M = max {h(@, @), M@, @), 1+ (@ @) |
Then, we find h(g,, 'qvo)g]\A/f, if we take h(Gy,,§)=1, for every & > 0. This gives g, € gﬂ(qﬁ)). O

Every bounded soft quasi-sequence is not necessarily convergent. For example, we take a bounded
soft quasi sequence in soft normed quasilinear space Q¢(R) such that g, (v) = {(-=1)"} € Qc(R), for
~ € P. Clearly, this sequence is bounded in Q¢ (R). However, §, is not convergent in Q¢ (R).

Definition 3.6. Let (@, [BIR P) be a soft normed quasilinear space and {g,} be a sequence of soft

quasi vectors in @ If, for every & > 0, there exists an M € N such that h(@n, Gm) = €, for every
n,m > M, then {g,} is called a soft quasi-Cauchy sequence in @

Theorem 3.7. In a soft normed quasilinear space, every convergent sequence is a Cauchy sequence.

PROOF.
Assume that {g,} is convergent to ¢ in @ Then, for every & > 0, there exists an N € N such that, for
n > N, there are soft quasi vectors ¢5,,, g5,, € @ satisfying the conditions

Gn2q+ iy G300+ Gy and G5l <€

Then, we clearly get @5, @5, € Q such that G, =G+ 05, §=Gm + @5, and [|@5, || < &, for all m > N.
Similar to the proof of Theorem 3.5, if we get K = max{N, M}, then

@20 + G =G + W5y, + G
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and
30+ 5,3 + T3+ 0,
for every n,m > K. Moreover, if we take 2-& = &, then we have g5, + s, || < g’ since IG,l <€

and ||@g, || < & This gives that every & > 0, there exists a K € N such that h(gn,Gm) < &, for every
n,m>K. [

The converse of Theorem 3.7 is not always correct.

Theorem 3.8. If there is a convergent soft quasi subsequence of a soft quasi-Cauchy sequence in a
soft normed quasilinear space, this soft quasi-Cauchy sequence converges to the soft quasi vector at
which the soft quasi-subsequence converges.

Proor.
Let {Gn} be a soft quasi-Cauchy sequence in CNQ Then, for every € > 0, there exists an N € N such
that, for n,m > N,

I ™

We define a convergent soft quasi subsequence of {g,} with {g,, } and ¢,, — ¢ as n — co. Since {g,}
is a soft quasi-Cauchy sequence and {gy, } is a soft quasi subsequence of {g,}, then

G =G + Ky Gu=dn,, + Sy, and RG] <

DN ™

Moreover, since g,, — ¢ as n — oo, then, for n,m > N and for every € > 0, there exists an N € N
such that, for all n > N,

DO ™

G 20+ s G200, + 15, and 1G] <
Then, from the above two inequalities,
G=Gn + U5, + K5, and  Gu=q+ 15, + kS,

for all n > N. Further, we find Nﬁn + Egn

’g?. This gives ¢, — g as n — oco. [
Theorem 3.9. In a soft normed quasilinear space, every Cauchy sequence is a bounded soft quasi-

sequence.

PROOF.
Let {gn} be a soft quasi-Cauchy sequence in Q. Then, there exists N>0 such that h(Gi, @) =1, for

every k,l > N. If we take K (y) = | Inax {h(Gk,q1) ()}, for all v € P, then
—" —m

Mk, @) (7) = 1@k Gm) (V) + h(dm, @) (7)
<K()+1(v)
= (K+1)(3)
for 1 <k <m and [l > m. Thus, we find h(g,q) < (%—l—f), for every k,l € N. This gives that {g,}
is a bounded soft quasi sequence in Q. [

Definition 3.10. Let (@, 11, P) be a soft normed quasilinear space and (5, P) be a soft quasi subset

in Q such that S () # 0, for every v € P. If there exists a soft real number m such that ||g|| < m, for
every q € S , then the soft quasi subset (.S, P) is referred to as bounded in @
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Example 3.11. Let B = {G: G (y) € [0,1],~ € P}, a soft quasi subset of soft quasilinear space Q¢ (R)
with [|g] = sup |g(7)[lq.r)- Then, the soft quasi subset B is bounded since

Ig]l = sup [|g(¥)lloc @) < sup ([0, Ullopm) =1

Definition 3.12. Let (@, HH,P) be a soft normed quasilinear space. If every soft quasi-Cauchy

sequences in () converges to a soft quasi element in @, then CNQ is called a complete soft normed
quasilinear space. Generally, a soft quasilinear Banach space can be described as a complete soft

normed quasilinear space.

Theorem 3.13. Let (@, Il P) be a soft normed quasilinear space. Then, the following statements
are valid:

1. If ¢, — ¢ and w,, — w, then ¢, + w, — ¢ + W, i.e., according to the Hausdorff metric, the

algebraic sum is continuous.

7. If ¢, — ¢ and 5, — 7, then ¥, -¢, — 7-¢, i.e., according to the Hausdorff metric, multiplication

by soft real numbers is continuous. The sequence 7,, consists of soft scalars.

PROOF.
Let (@, 111l P) be a soft normed quasilinear space.

i. Suppose that ¢, — ¢ and @,, — @. Then, for every & > 0, there exists an N € N such that, for
alln > N,

and

2@ + T, =, + @5, and |@5,| <&

Therefore,

Gn + O =G+ @+ Gy + Ty G+ G2y + W+ Gy + Ty, and |G, + 05, <&
such that & = 2&. Thus, §, + W, — § + ©.
Similarly, it can be demonstrated that soft real number multiplication is continuous. [

Theorem 3.14. Let (@, Il P) be a soft normed quasilinear space. The soft quasi-norm is continuous
according to the Hausdorff metric.

Proor.
Suppose that §, — ¢. Then, for every & > 0, there exists an N € N such that, for all n > N,

Gn2q+ iy G300+ By and Gl <€
Since @ is a soft normed quasilinear space with |.||,

1Gnll < llgll + g5, ]l and 7l < llGull + (15,
This gives ||gn|| — ||g|| as m — oo because ||, || <&. O

Theorem 3.15. Let (@, -1l P) be a soft normed quasilinear space and {¢,} and {w,} be two soft

quasi-Cauchy sequences in @ Then, {g, + wy,} is soft quasi-Cauchy sequence in @

Proor.
Let {g,} and {w,} be two soft quasi-Cauchy sequences in Q. Then, for every & > 0, there exist
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N, M € N such that, for all n,m > N and n,m > M,

"~ o~ g
and -
~ -~ ~& ~ I~ ~& ~c €
Wy Wy, + W],y Wy =Wy, + W5, and  ||w5,]| < 3

If we take K = max{N, M}, then, for every & > 0, there exists a K € N such that, for all n,m > K,
Gn + Tn 2 + B + G + 05, and G+ D= + D + Gy + W3,y

Moreover, ||g5, + w5, || < € since ||, || < %and |ws, || < g This gives {¢, + Wy, } is a soft quasi-Cauchy

sequence in @ ]

Theorem 3.16. Let (@, I, P) be a soft normed quasilinear space. The following statements are

provided:

i. Assume that §, — ¢ and W, — @. If §,< Wy, for every n € N, then <.

#. Assume that §, — ¢ and @, — . If G, <My, = Wy, for every n € N, then m, — q.
#ii. If Go+ Wy — G and @, — 0, then G, — .

PROOF.

Let (@, IBIB P) be a soft normed quasilinear space.

i. Let Gp — 4, Wy, — W, and §,= Wy, for every n € N. Then, for every & > 0, there exists an N € N
such that, for all n > N,

o~ o~ g

anQ"’_qﬁnv quH+q§n7 and ”aan < 5
and ~
~ ~ o~ ~ ™~ ~ - (3
Wy W + wi:nv WRWy, + wgnv and ||wfn|| < 5

Moreover, since g, = Wy, for every n € N,
q=n + B S Wn + By =20 + G,y + DY,
Further,
1@, + Wil <€
This gives G=w because Q is a soft normed quasilinear space.

. Let §n — 4, Wp — q, and Gn=mn= Wy, for every n € N. Then, for every & > 0, there exists an
N € N such that, for all n > N,

Gn2q+ @iy G300+ Gy and Gl <€

and
W30 + W5, W2y, + @5,, and @5, || <&

Moreover, since (Yng my, for every n € N,

q=mn + 3y,
Further, as m,< W, for every n € N|

M =W + W5,

Besides, because ||¢5, || < € and ||@5,,|| < &, for every n € N, m,, — q as n — oc.
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7. Let g+ w, — ¢ and w, — 9. Then, for every & > 0, there exists an N € N such that, for all
n >N,

_ o~ o~ _ 5
qn—i_wnjq—i_ﬁn? qun+wn+z]§n, and ngzen” S 5
and _
o~ —— ~ ~ 5
wnje + wi:nv ijn + wgna and ||szn ‘ < 5
From these above relations,
Gn + 0= + @y + W5, 27 + G5, + W5,
and
Besides, ||q5,, + w5, || < & and [|¢5,, + w5, || < € since [|¢;,|| < § and ||w§,|| < §. This gives ¢, — ¢ as

n—oo. U

4.Some New Results Concerning to Soft Quasi Subspaces of Soft Normed
Quasilinear Space

In this section, we provide some results on soft quasilinear subspaces of soft normed quasilinear spaces.
Further, we define the regular and singular soft quasi vectors of a soft quasilinear space and exemplify
them.

Lemma 4.1. Let W and Z be soft closed subspaces of a soft normed quasilinear space Q satisfying
Condition 1 and W be a closed proper subset of the subspace Z. Then, for £>0, there exists z € @\W
with ||Z]| >1 such that, for all @ € W, the inequality ||z — @ >1 — € is satisfied.

PrOOF.

Suppose that £>0 and £(y) = ey > 0, for every parameter v € P. Since @ satisfies Condition 1,
Z (v) = Z, is a closed subspace of the normed quasilinear space @ such that @(7) = @. From Reisz’s
Lemma for normed quasilinear space provided in [4], there exists Z(y) € Q\Z, with [|Z(7)], > 1 such
that for all w(y) € W, the inequality

[2(v) —w(ll, 21—
is satisfied. This gives that, for £>0, there exists Z € Q\W with ||Z]| >T such that, for all @ € W, the
inequality ||Z — @|| >1 — & is satisfied. [
Lemma 4.2. Let @ be a soft quasilinear space. Then, in the soft quasilinear space @, the soft element
0 is minimal in @, ie,q= 0 if 535
PROOF.
Assume that § is a soft quasi vector in Q and §=6. Since (—Nl)(jg(:l)cj, for soft scalar —1, and Q is
a soft quasilinear space, then
g+ (-1)g=0 + (-1)g = (-1)q
Further,
0= (T+(-1)7=q+(-1)a=0+ (~1)g = (~1)q

from properties of soft quasilinear space. Thus, (—1)6=(—1) ((—Nl)(j) = §. Moreover, (—1)§ = 6.
Therefore, 53@ This gives ¢ = 6. Consequently, the soft element 6 is minimal in soft quasilinear
space @ ]
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Definition 4.3. Let @ be a soft quasilinear space. A soft quasi vector § € @ is named an inverse of
a soft quasi vector g € @ if §4 ¢ = 0. The inverse of a soft quasi vector is unique if there exists.

Lemma 4.4. If any soft quasi vector in the soft quasilinear space @ has an inverse soft quasi vector
in @, then the partial order relation in @ is achieved through equality. As a result, the distributive
property is valid. Therefore, @ is a soft linear space.

PROOF.

The proof is similar to the quasilinear spaces if take as § () = ¢ and ¢’ (v) = ¢, for all parameter ~.
]

Definition 4.5. In a soft quasilinear space Q, a soft quasi vector with an inverse is called a regular
soft quasi vector, and a soft quasi vector without an inverse is called a singular soft quasi vector. The

set of all the regular and singular soft quasi vectors of CNQ is denoted by QT and @5, respectively.

Here, the subspace of all the regular soft quasi vectors of the soft quasilinear space @ is called the
soft regular subspace of @ Similarly, The subspace of all the singular soft quasi vectors of the soft
quasilinear space @ is called the soft singular subspace of @

Definition 4.6. Let @ be a soft quasilinear space and W C @ If W is a soft quasilinear space
with the same operations in @ and the same partial order relation in @, then W is called a soft

sub-quasilinear space of @

Theorem 4.7. Let @ be a soft quasilinear space and W C @ Then, W is a soft sub-quasilinear space
of @ if and only if aw; + fwe € W, for every soft quasi vector wy,ws € W and soft scalars a;, 3.

PROOF.

The theorem can be proved in a similar way to that of soft linear spaces. [

Example 4.8. Consider the absolute soft quasi set generated by Q¢ (R) and defined by Q¢ (R), i.e.,
Qc(R) (7) = Qc(R), for every v € P. Let

W ={w:w(y) =[ab], a,b R, a<b, andnyP}U{G}

Clearly, W consists of all the soft quasi vectors in which image is a singular element of Q¢c(R) under
the parameter . Since

(@@ + B2) (1) = & (1) @1 (1) + 5 (7) @2 (7) = @iy (3) + B2 (7) € Qe (R)

for every soft quasi vectors wi, we € W and soft scalars a, E , then W is a soft subquasilinear space of
Qc(R). Moreover, by Definition 4.5, we get W is a soft singular subspace of Q¢(R). For another soft
quasi set

M = {m :m(y) = {m} € R,Vy € P}

M is a soft subspace of Q¢(R) since
(@ + B ) (1) = & (1) 1 (3) + B () a (7) = ama + B € R

for every soft quasi vectors m1,meo € M and soft scalars a, B . Further, every soft quasi vector m € M
has an inverse because Q¢ (R) is an absolute soft quasilinear space. Thus, M is a soft regular subspace
of Qc(R).

Theorem 4.9. Every regular soft quasi vector in a soft quasilinear space @ is minimal.
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Proor.
Let § € Q, be an arbitrary soft quasi vector and @w=g, for any @ € Q. Then,

G+q3q+q =0
since ¢ is a soft quasi-regular vector in @ From Lemma 4.2, @ + § = 0. Thus, w = ¢ because the

inverse of a soft quasi vector is unique if there exists. Hence, an arbitrary soft quasi vector ¢ in @) is

minimal. O

Theorem 4.10. Let @ be a soft normed quasilinear space. Then, the soft quasi set @T is a closed
subspace of @

PRrROOF.
Let q,w € @T and soft scalars a, B € R(P). Tt is necessary to prove that aq + B@ € @r to show that

@T is a subspace of @ As §,w € Q,, there exist § , 0 € @ such that §+ ¢ = 0 and @ +w = 0.
Since @ is a soft normed quasilinear space,

G+pPu+aq +po' =a(q+7)+B(v+a) =0
This gives aq + BLE €Q,.
The soft quasi sequence {g,} in @r converges to ¢ € @, ie., g, — g € Q as n — co. Since @ is a soft
normed quasilinear space, —g, — —q as n — oo. Hence, G, — Gn — G — 4. Since G, € Qr, G — Gn = 0
and then ¢ — q = 0. This gives g € @T. Therefore, @r is a closed subspace of Q O

Theorem 4.11. Let CNQ be a soft quasilinear space and ¢q,w € Q. If g+ w € CNQT, then g € @r and
W € Q.

PRrROOF.

Assume that ¢+ w € @r and q are not soft quasi-regular vectors of @ Then, there exists a soft quasi
vector m € Q, such that (+w)+m = 0. Thus, § + (w+m) = 0 because Q is a soft quasilinear
space. This implies that the soft quasi vector ¢ has an inverse soft quasi vector w + m. However, this
contradicts the assumption q ¢ @r. Because, if ¢ € @r, then § has an inverse soft quasi vector § € @T
such that §+ ¢ = 0. As a result, the assumption is not correct and thus g € @T. In a similar way, it

can be observed that w is a soft quasi-regular vector of @ O
Theorem 4.12. Let Q be a soft quasilinear space. If § € Q, and @ € Qs, then §+ @ € Q,.

Proor.
The proof is similar to the proof of Teorem 4.11. [

As in quasilinear spaces, soft quasilinear spaces have a soft quasi-singular vector containing each soft
quasi-regular vector.

5. Conclusion

This study provided some results on the convergence and boundedness of a soft quasi sequence in a
soft quasilinear space. Further, it investigated some properties of regular and singular subspaces of a
soft quasilinear space. In future works, some algebraic properties of soft quasilinear spaces, such as
basis, dimensions, and properness, can be studied depending on the descriptions of soft quasilinear
spaces. Moreover, whether the class of soft fuzzy sets has a soft quasilinear space structure can be
investigated. Applying the soft quasi concept to them is worth studying.



Journal of New Theory 43 (2023) 11-22 / On Soft Normed Quasilinear Spaces 21

Author Contributions

All the authors contributed equally to this work. They all read and approved the final version of the
paper.

Conflicts of Interest
All the authors declare no conflict of interest.
References
[1] S. M. Aseev, Quasilinear Operators and Their Application in the Theory of Multivalued Mappings,

Proceedings of the Steklov Institute of Mathematics 2 (1986) 23-52.

[2] Y. Yilmaz, S. Cakan, S. Aytekin, Topological Quasilinear Spaces, Abstract and Applied Analysis
2012 (2012) Article ID 951374 10 pages.

[3] Y. Yilmaz, S. Cakan, Normed Proper Quasilinear Spaces, Journal of Nonlinear Sciences and
Applications 8 (2015) 816-836.

[4] S. Cakan, Some New Results Related to Theory of Normed Quasilinear Spaces, Doctoral Disser-
tation Inonii University (2016) Malatya.

[5] H.Levent, Y. Yilmaz, Translation, Modulation and Dilation Systems Set-Valued Signal Processing,
Carpathian Mathematical Publications 10 (1) (2018) 143-164.

[6] H. Levent, Y. Yilmaz, Hahn-Banach Extension Theorem for Interval-Valued Functions and Exis-
tence of Quasilinear Functionals, New Trends in Mathematical Sciences 6 (2) (2018) 19-28.

[7] H. Bozkurt, Y. Yilmaz, Some New Properties of Inner Product Quasilinear Spaces, Bulletin of
Mathematical Analysis and Applications 8 (1) (2016) 37-45.

[8] H. Bozkurt, Y. Yilmaz, Some New Results on Inner Product Qusilinear Spaces, Cogent Mathe-
matics 2016 (3) (2016) Article ID 1194801 10 pages.

9] Y. Yilmaz, H. Bozkurt, S. Cakan, On Orthonormal Sets in Inner Product Quasilinear Spaces,
Creative Mathematics and Informatics 25 (2) (2016) 237-247.

[10] H. Bozkurt, Y. Yilmaz, New Inner Product Quasilinear Spaces on Interval Numbers, Journal of
Function Spaces 2016 (2016) Article ID 2619271 9 pages.

[11] Y. Yalmaz, H. Bozkurt, H. Levent, U. Cetinkaya, Inner Product Fuzzy Quasilinear Spaces and
Some Fuzzy Sequence Spaces, Journal of Mathematics 2022 (2022) Article ID 2466817 15 pages.

[12] H. Levent, Y. Yilmaz, Inner-Product Quasilinear Spaces with Applications in Signal Processing,
Advanced Studies: Euro-Tbilisi Mathematical Journal 14 (4) (2021) 125-146.

[13] H. Levent, Y. Yilmaz, Analysis of Signals with Inexact Data by Using Interval Valued Functions,
The Journal of Analysis 30 (2022) 1635-1651.

[14] D. Molodtsov, Soft Set-Theory First Results, Computers and Mathematics with Applications 37
(4-5) (1999) 19-31.

[15] P. K. Maji, R. Biswas, A. R. Roy, Soft Set Theory, Computers and Mathematics with Applications
45 (2003) 555-562.

[16] S. Das, S. K. Samanta, On Soft Metric Spaces, Journal of Fuzzy Mathematics 21 (2013) 707-734.



Journal of New Theory 43 (2023) 11-22 / On Soft Normed Quasilinear Spaces 22

[17]

[18]

[19]

[20]

[21]

S. Das, S. K. Samanta, Soft Real Sets, Soft Real Numbers and Their Properties, Journal of Fuzzy
Mathematics and Informatics 6 (2) (2012) 551-576.

S. Das, S. K. Samanta, Soft Metric, Annals of Fuzzy Mathematics and Informatics 6 (1) (2013)
77-94.

S. Das, P. Majumdar, S. K. Samanta, On Soft Linear Spaces and Soft Normed Linear Spaces,
Annals of Fuzzy Mathematics and Informatics 9 (1) (2015) 91-109.

S. Das, S. K. Samanta, Soft Linear Operators in Soft Normed Linear Spaces, Annals of Fuzzy
Mathematics and Informatics 6 (2) (2013) 295-314.

S. Das, S. K. Samanta, On Soft Inner Product Spaces, Annals of Fuzzy Mathematics and Infor-
matics 6 (1) (2013) 151-170.

M. I. Yazar, T. Bilgin, S. Bayramov, C. Giindiiz, A New View on Soft Normed Spaces, Interna-
tional Mathematical Forum, 9 (24) (2014) 1149-1159.

M. I. Yazar, C. G. Aras, S. Bayramov, Results on Hilbert Spaces, TWMS Journal of Applied and
Engineering 9 (1) (2019) 159-164.

H. Bozkurt, Soft Quasilinear Spaces and Soft Normed Quasilinear Spaces, Adiyaman University
Journal of Science 10 (2) 2020 506-523.

H. Bozkurt, M. S. Gonci, Soft Inner Product Quasilinear Spaces, TWMS Journal of Applied and
Engineering Mathematics (2022) (Accepted).

H. Bozkurt, Soft Quasilinear Operator, Mathematical Sciences and Applications e-Notes 10 (2)
2022 82-92.



	Introduction
	Preliminaries
	Some New Results Related to Soft Quasi Sequences
	Some New Results Concerning to Soft Quasi Subspaces of Soft Normed Quasilinear Space
	Conclusion

