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Soft interval spaces and soft interval sequence spaces

Hacer Bozkurt?

?Batman University, Department of Mathematics, Batman, Turkey

Abstract. In this article, we present the two new kinds of examples of soft quasilinear spaces namely
“IIR* soft interval space” and "Is, I, Il., and Icy soft interval sequence spaces”. We give some properties

of these spaces. We study completeness of IR" soft normed quasilinear spaces. Further, we obtain some

results on these soft interval spaces and soft interval sequence spaces related to concepts of soft quasilinear
dependence-independence and solid-floored.

1. Introduction

In 1999, Molodtsov [1] introduced the soft set theory. Then he showed various applications of this
theory on economics, engineering, medical science, etc. Then, Maji et al. [2], presented several operations
on soft sets. After, Das and Samanta introduced the notions of soft element in [3], soft real number in [4].
After these studies, they worked on soft linear spaces, soft normed linear spaces , soft linear operators, soft
inner product spaces and their some properties in [5], [6], [7] and [8]. Later, Yazar and et al. introduced
the soft normed space in a new point of view, soft inner product space and soft Hilbert space on soft linear
spaces respectively in [9], [10].

On the other side, in 1986, Aseev presented the notions of quasilinear spaces and normed quasilinear
spaces in [11]. Then in [12], Levent and Yilmaz researched bounded quasilinear interval-valued functions
and in [13] , they investigated new function space consists of set valued functions. After, Yilmaz and
Bozkurt, in [14], [15], [16] and [17] introduced the concept of quasilinear inner product and presented some
properties of quasilinear inner product spaces.

After these studies on soft linear spaces and quasilinear spaces, Bozkurt, in [18], introduced the notions
of soft quasilinear spaces and soft normed quasilinear spaces. Afterwards, Bozkurt and Gonci, in [19], they
given definitions of soft inner product quasilinear spaces and soft Hilbert quasilinear spaces. They worked
on some properties of soft inner product quasilinear spaces.

In this paper, we presented the two new kinds of examples of soft quasilinear spaces namely "IR"
soft interval space” and "Is, Il, Il and Icy soft interval sequence spaces”. We given some properties of
these spaces. We studied completeness of IIR" soft normed quasilinear spaces. We showed that IIR" is a

soft inner product quasilinear space with the inner product we defined on [R". Further, we obtain some

results on these soft interval spaces and soft interval sequence spaces related to concepts of soft quasilinear
dependence-independence and solid-floored.
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2. Preliminaries

In this section, we will give some notions related to soft set theory and some basic notions such as soft
quasilinear spaces, soft normed quasilinear spaces and soft inner product quasilinear spaces.

Let Q be an universe and P be a set of parameters, P(Q) indicates the power set of Q and B be a
non-empty subset of P.

Definition 2.1. [1] A pair (G, P) is called a soft set over Q, where G is a mapping defined by G : P — P(Q).

Definition 2.2. [6] A soft set (G, P) over Q is said to be an absolute soft set represented by Q, if for every A € P,
G(A) = Q. A soft set (G, P) over Q is said to be a null soft set represented by @, if for every A € P, G(A) = 0.

Definition 2.3. [4] Let Q be an non-empty set and P be a nonempty parameter set. Then a function g : P — Q is
said to be soft element of Q. A soft element q of Q is said belongs to a soft set G of Q, which is denoted by q € Q, if
g(A) € G(A), A € P. So, for a soft set G of Q with respect to the index set P, we get G(A) = {q (/\),)\EP}. A soft
set (G, P) for which G(A) is a singleton set, YA € P can be determined with a soft element by simply determined the
singleton set with the element that it contains YA € P.

The set of all soft sets (G, P) over Q will be described by S ((5) for which G(A) # 0, for all A € P and the

collection of all soft elements of (G, P) over Q will be denoted by SE (@
Now let’s give a definition that is meaningful in soft quasilinear spaces that are not in soft linear spaces.

Definition 2.4. [18] Let Q be a quasilinear space and P be a parameter set. Let G be a soft set over (Q, P). G is said
to be a soft quasilinear space of Q if Q (A) is a quasilinear subspace of Q for every A € P.

[18] We use the notation q,w,z to indicate soft quasi vectors of a soft quasilinear space and 7,b,T to

specify soft real numbers. If a soft quasi element 7 has an inverse i.e. §— 7 = 0 such that (1) — 7 (1) = 6 (1)
for every A € P then it is called regular. If a soft quasi element ¢ has no inverse, then it is called singular.

Also, Q, express for the set of all soft regular elements in Q and Q, imply the sets of all soft singular elements
in Q.
Definition 2.5. [18] Let Q be the absolute soft quasilinear space i.e. QW) =Q for every A € P. Then a mapping

IIlIl - SE (@ — R(P) is said to be soft norm on the soft quasilinear space Q, if ||.|| satisfies the following conditions:

i) [7]| 20 if 7 # 6 for every 7 € Q,

ii) || + @|| < |[g]| + |[&]| for every }1",? €Q,

iii) ||E . ﬁ” = |E) . Hﬁ” for every g € Q and for every soft scalar a,

iv) if <, then |[7]| <|[&|| for every 7, € Q,

v) if for any ¢>0 there exists an element 7, € Q such that, §=<w + 7. and |[7:|| <& then §=@w for any soft
elements g, w € Q.

A soft quasilinear space é with a soft norm||.|| on é is called soft normed quasilinear space and is

indicated by (é, I11) or (é, 1111, P).

Theorem 2.6. [19] If a soft norm ||.|| on soft normed quasilinear space Q satisfied the condition " & € Q, and A € P,
{“ﬁ” )= 5} is a singleton set.”. If for every A € P, |||l : Q — R* be a mapping such that for every & € Q,
1€l = ||'zﬂ| (A), whereq € ésuch that q (A) = &. Then for every A € P, ||.||, is a norm on quasilinear space Q.

Let Q be a soft normed quasilinear space. Then, soft Hausdorff or soft norm metric on Qs defined by

7l

hQ(l’Tr%) = 1nf{7§0 qugﬁ_’_’q‘il' , Zfa‘grqv_l_,q_g/
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Definition 2.7. [18] Let Q bea soft quasilinear space. (qi),_; C Qand (@%)p=; are soft scalars. If
O<a - qi+ 0z - o+ . + @y -
implies & = & = ... = &, = 0, then (), is said to be quasilinear independent, otherwise (qi);_, is said to be
quasilinear dependent.

Definition 2.8. [19] Let Q bea soft quasilinear space, W C Qand qe W. The set

qu" ={meWw,: m=q},
is called floor in W of q. If W = Q then we will say only floor of q and written shortly F5 instead of F;g .

Definition 2.9. [19] Let Q bea soft quasilinear space, Q is called a solid floored soft quasilinear space whenever

q = sup{m € W, : m=<q}
for everyq € Q. Otherwise, Q is called a non-solid floored soft quasilinear space.

Theorem 2.10. [19] Absolute soft quasilinear space (ch\m/{)) is a solid floored.

Definition 2.11. [19] Let Q be a soft quasilinear space. Consolidation of floor of Q is the smallest solid floored soft

quasilinear space (é) containing Q, namely, if there exists different solid floored soft quasilinear space W including

J——

é, then (@EW .
Definition 2.12. [19] Let Q be the absolute soft quasilinear space i.e. Q(A)=Q,YA€P. Thena mapping
(:SE(Q) x SE(Q) » Q) (P)

is said to be a soft quasi inner product on the soft quasilinear space Q, if {.) satisfies the following conditions:
i) (7,@) € (QR)), =Rifg,weQ,
i) (7 +W,2)C(@,Z) + (W,Z) forall ,W,Z € Q,
iii) (& - 7, W) = a - (q,@) for all §,w € Q and for every soft scalar @,
iv) (7, = (,q) for all §,W € Q,
v) (7,0)20if 7 € Qrand (3, 7) = {0} & 7= {0),

o0 |G Dy =500 {0l € KO,y € £,

vii) (7, W) (z, ) if §<z and W= for all §,W,,7 € Q,

viii) V20, Igz € Q such that G<w + e and (qz, G=) CS(0) then G=<iw.

A soft quasilinear space Qwitha soft quasi inner product {.) on Qs called a soft quasilinear inner product space
and denoted by ((5, (), P).

Remark 2.13. If Qisa soft linear space, then above conditions are determined by conditions of the real soft inner

product spaces. Moreover, a regular subspace Q, of a soft quasilinear inner product space Q is a soft (linear) inner
product space with the same inner product.
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Definition 2.14. [19] A soft quasi vector q of soft quasilinear inner product space Q is said to be orthogonal to soft
quasi element w € Q if

||<q' w>||Q(]R)

It is also denoted by qLw. Let M be a non-null soft quasi subset of soft quasilinear inner product space Q such that
M) #0 for every A € P. If a soft quasi vector g qof soft quasilinear inner product space Q orthogonal to every soft
quasi vectors of M, then we say that q is orthogonal to M and we write qLM. A non-null orthonormal soft quasi
subset M of soft quasilinear inner product space Q such that M) #0 0 for every A € P is a orthogonal soft quasi
subset in Q whose soft quasi vectors have norm 1; that is, for all ,w € M
— 0,
1l = {3

==
[

w
W

3. Main Results

This section introduces the two new examples of soft quasillinear spaces as well as some properties of
them. The first one is soft interval spaces and other one is soft interval sequence spaces.

Let IR is the whole compact-convex subset of real numbers and IR be a set of all soft quasi vectors
defined from parameter set M to IR i.e.

IR={7:9(A\)=q€lR, A € M}.

So, a set of two dimensional soft quasi vectors is represented by

IR? = (7 = (1,32) : A) = (F(A), 52(1) = (q1,92) € IR, A € M},

Thus, we can define a set of n- dimensional soft quasi vectors by

ﬁz‘n:{~ @@ ) }
GA) = @A), A), oor Tu(D) = (91,92, Gu) € IR, A€M |-

We know that IIR" is an example of quasilinear spaces from [16].

Theorem 3.1. Let q,w € IR". The set IR" is a soft quasilinear space according to the following operations and
partial order relation;

D@+ =@ ) + @ (), -

i) (a-q)(A) = a(A) - (g) (A) for every soft scalar a,

i) g=w © gi<w; © (i) (A) <R (w;) (A) for every A € M.

From Theorem 3.1, we get that IIR” is a different example of soft quasilinear spaces.

Remark 3.2. The soft quasilinear space IR and Qc(R") are different from each other for n # 1. For example;

7 : M- Qc(R?
A — gA)={@b):a=0,-2<b<2}

is a soft quasi element of Q/CFI-{/Z), but it is not soft quasi vector of IR2. Also,

w : Mo IR?
A = wd)={@ab):a=[1,2]b=[-23])

is a soft quasi element of IR2 but it is not soft quasi vector of Qrc(Tliz).
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Example 3.3. Letq,w € IR3 and A is a parameter such that
q(A) = (@1(A), 92(A), g3(A) = ([-1, 2 0 11, {-1})
w(A) = (Wi (A), wa(A), w3(A)) = ({1}, {0}, {-1}). B
Te (I]Rz)r because of (@0 — ZTJ)(/\) (w1 A) = Wi(A), Wa(A) — Wa(A), W3(A) — Ws(A)) = ({0}, {0}, {0}) = 0. But,

qe (f]f{E)s since (g —q) (A) = (1(A) — 1 (1), g2(A) = 72(A), g3 (L) — g3(A)) = ([-3,3,[-1,1],{0}) # 0. Further, for
every parameter A we get w=q because of (w) (A) € (@) (A).

Theorem 3.4. [R" is a soft normed quasilinear space with
[l ) = sup |7 W7 e
1<i<n
for everyq € IR" and parameter A.

Proof. Clearly, “” >0 since ”q,”HR >0. If |H| 0, then we getsup,_;_, ”qIHHR
every A parameters and 1 < i < n. So, we obtain g = 0. On the other hand, if 7 q= 0, the we getq; = 0 for

=0. This glves gi(A) =g; =0 for

every 1 <i < n. Thus, we obtain ”ﬁ” = 0 because of IR is a soft normed quasilinear space with norm ||.|| -
For every , & IR", we find [[7+ ]| = supyic, |fi + @il = supscico [l + suprcica 1 = [l + ]|
Clearly, |la _” =a- @ € IR". I qu forgq,w € IIR”, then we have 21'127721 foreveryl1 <i<mn
and q = (71,92, ...,q~n) e IR, @ = (w1, Wy, ..., w,) € IR". Since IR is a soft normed quasilinear space with
<||@i||=. This gives |[g]| < ||@]|- Let for any €50 there

” IR — ”I]R'
exists a soft quasi vector 7, € [R" such that g<w + 7. and “’76” <e. From Theorem 3.1 and definition of norm,

“?ﬁ”ﬁ = SUpP,cz(1) |a| for a parameter A, we obtain Hq,

” = <efor every 1 < i < n. Thus, we find g;<w; for every 1 < i < n since IR is a soft

normed quasilinear space with norm ||.||. This gives j<w. O

we get EEZE +4c, and qu

Example 3.5. Let R be a parameter set and q,w € IR such that

7 : R-IR?

n - Fli(?l) = ([_Tl, 7’1] 7 [O/ n])
and

w R — IR?

From here, we find “ﬁ” (n) = sup,_;, Ha;(”)Hﬁ{ = sup {n,n} = nand ||13|| (n) = sup,_;, HZE (”)HIT{ =sup{n,n} =
n.

The soft Hausdorff metric on IR” is defined by

for every q,w € IR".

Theorem 3.6. The soft normed quasilinear space IR is a soft Banach space with (1) norm.
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Proof. Let g" be a Cauchy sequence in IR" such that for every €0 there exists 119 € N such that for every
n,m > ng, we find

<e.

P07+ 7S+ Ty |

For every parameter A and for every 1 <i < n, we obtain
TN W)+ (75,), ), 7 D) ZF D) +(65,). () 2)

(7,), 0| 2

‘71 is a Cauchy sequence in IR. Since IR is a complete, there is a g; € IR such that hHR(qZ q,)<e and

<e(A) from (1). So, we get hﬂR(q q”)<e for every i € [1,n]. This gives

q="(71,92,--qn) € IR" because of qi € IR for every i € [1,n]. If we take m — oo at (2), for every €50 there
exists 1y € IN such that for every n > ny, we have

—

TOZZW+ ()W, FWZT W +(6) W, <e).

(ﬁﬂm

<e. Further, we get

<]+ T ?Er? o
This gives, §" converges to 7 in IR". So, we can say IR" is a soft Banach space with (1) norm.
Definition 3.7. (Soft Q—Space) Let Qbea soft normed quasilinear space. If
e
satisfy for an element Eé # 0, then we say that Qisa soft Q—space.
Theorem 3.8. IR" is a soft Q-space with norm (1).

Proof. Let E—qv = {w} and w(A) = ([-2,2],[-2,2],....[-2,2]) € IR". Then, we obtain ||~” = |H|()\ =
sup,_;., HZf, ()\)”ﬁg ||§;|| A) = 2 from definition of soft Q— —space. So, we have ||q1||
This gives 7; (1) C[-2,2] = B -(A). Thus, IR" is a soft Q- -space.

= <2 for every i € [1,n].

Theorem 3.9. The soft normed quasilinear space IR" is a soft quasilinear inner product space with
n
(g, w) = Z (qi, wi)ig - 3)
i=1
Proof. Clearly, {g;, w;)% € Q(R) for every i € [1,n]. For every q,w,z € IR", we get

(q+w,z)

Z @+ @, T

< Z <‘71/ZI>HR + Z <wl/Z1>HR

- @D+ @D
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because of IR is a soft inner product space with soft inner product {, )ig- Also, we find (& - q,w) = é (@-qi,wi)g =
a- Zn“l(fﬁ,zﬁ)ﬁ =a-(q,w). Clearly, if (q,q) = Zn:l(fy'l, Iy = 0, then § = 0. The converse is similarly true. If we
take q € (W)y , then we get {q,q) = é i 9% >0. For every q,w € IR, we get

1@ @l 1)

sup {[x| : x € (g,w) (1)}

= sup {le x € Z <‘7le>nR (/\)}

= sup {|x| xe€ Z ab:a€q;(L),bew, (/\)}}
= sup{ ab a € Fza), b € Fg }

R" R
= sup {Il(a Dl tae P(w),b FSU(A)}

Let g<w and <k for every g, 0,7k € IR". Then, we find q;<w; and Zi<k; for every q;, w;, %,k € IR. Since IR is a
soft quasilinear inner product space with inner product (, )7 , we obtain

@z <@ ki)
From (3), we get (~~)~<~ .> For every € > 0 there exists a X, € IR" such that g<w+ X, and {x.,x.) <€. From

Theorem 3.1 and (3), we obtain §;<w;+ X; and (Xz, xle) <€. Because of IRisa soft quasilinear inner product space

with inner product {, )7 , we obtain g gi<w; for every i € [1, n]. This gives g=<w.
Now, let’s we define an another norm on soft quasilinear space IR".

Theorem 3.10. IR" is a soft normed quasilinear space with

" 1/2
i <A>={Z||'qz<»\>ufﬁ] "
=1

for every q € IR" and parameter A. Further, IR" is a soft Banach quasilinear space with norm (4).

Proof. The norm (4) is satisfies all soft norm axioms. So, IR is a soft normed quasilinear space with norm (4).
We only show that IR" is a soft Banach quasilinear space with norm (4). Let q" be a Cauchy sequence in IR such
that for every €0 there exists ny € N such that for every n, m > ng, we find

el L € e 4 € ~ || ==
qnsqm+qln’ qmgqn+q2n’ q]n <€

For every parameter A and for every i € [1,n], we obtain

TOZFW+ ()0, TFWZF W+ () W ©)

2
- (z (7)™ (),
iell, n] This gives q isa Cauchy sequence in IR. Since IR is a complete, there isaq; € IR such that hHR(q ,q)<€e

1/2
) <€ (A) from (4). So, we get <e(A) and hx (!, ”)ggfor every
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and § = (71,2, -, G) € IR" because of ; € IR for every i € [1,n]. If we take m — oo at (5), for every €0 there
exists ng € IN such that for every n > ny, we have

\/ﬁ( ).

—~—

OO+ (), 0, TOZF W+ (45),0,

(w5,

<e. Further, we get
aﬁgﬁ+ affn’ Egé‘ﬁ + a):gn
This gives, q" converges to q in IR". So, we can say IR" is a soft Banach space with (4) norm.

Example 3.11. Let us take soft quasilinear inner product space IR3 and A = {9, w,z} is a soft quasi set of soft quasi
vectors of IR such that q (A) = ({1},{0},{0}), w (A) = ({0}, {1}, {0}) and Z(A) = ({0}, {0}, {1}) for a parameter A. A
is a orthonormal subset of IIR3.

Example 3.12. Let B = { m,n Q} is an another soft quasi set of soft quasi vectors of IR? such that m(A) =
([-1,2],15,6],{0}), n(/\) = ({0}, {5},{0}) and k(/\) = ([-1,0], {6} )forapammeter/\ Floor ofsoft quasi vector
mat Bis F2 = {_e B, : I(A)<i (A } =T71. Also, floor of soft quasi vector il at IR is F“R3 {_e IIR3 1N (/\)}.
FIR = {1(0) = (I (1), L), (1) : =1 < i (1) <2,5 < [ (A) < 6,13 (1) = 0} for a parameter 1.

Theorem 3.13. Soft quasilinear space IR" is a solid-floored quasilinear space.

Proof. Let q = g, is a soft quasi vector of IR". From Definition 2.9, we obtain 7 q = sup{m € IR, :
m<~} Since IR" is a quasﬂmear space if m<q, then we find m;< gi and m;, q; € IR for every 1 <i < n.
For a A parameter, we have m; M < g gi (A) for m; (A),q:(A) € IR. Thus, we obtain g; (1) = sup Fz) =

{171} (A) € IR : 113; (A) <g; ()\)} since IR is a solid-floored quasilinear space [16]. This gives g; = sup F5 for
every 1 <i<n. So, we getq = sup Fz.

Example 3.14. Let A = {q,w,z} is a soft quasi set of soft quasi vectors of IR? such that q(A) = ([1,2],{1)),
w(A) = ({1}, [1,3]) and z (A) = ([-1,5], {O}) for a parameter A. The soft quasi set A is quasilinear dependent because
of
(0}, DM E(@-g+B-@w+7Z)(A)
= AT+ T A>+7<A> Z(Y)
= a(A)- (1,21 {1) + B () - ({1}, [1,3]) + ¥ (1) - ([-1,5], {0})
fora(d) =y(A) =1 and E(/\) = —1. If we take soft quasi set B = {m, n} ofITIEE such that m (1) = ([2,3],{0}),
n(A) = ({0}, [1,2]) for a parameter A. The soft quasi set B is quasilinear independent because of
({0}, (O (M E(@- 1 + B-7) (A)
= @) mA)+ )7
= () ([12,31,{0) + B (A)- ({0}, [1,2])

fora(A) = B(A) = 0. Also, dim [R2 = 2.
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Let us consider soft normed quasﬂmear space IR". A soft quasi vector g of IR" is a soft quasi regular
element of IR" if and onlyifg—q= 0. Otherwise, we say thatq at g is a soft quasi singular element of IR2. For
example; in Example 3.11, the soft quasi vectors g, w, z, 1 of IR are regular with respect to parameter A, but

i, k are singular with respect to parameter A.
Now, we will define a new soft interval space. The set

Is = {7= @) = @, ) € R : (1) = @A), BA), -, §x(A), ..) € IR™, A € M|

is called all soft interval sequences space. The interval sequence space Is is a soft quasilinear space with

Gn + W) (A) = (@) (D) + (@) (1), ©)
@ qu)(A) =a(A) - (Ga) (A )
In =0y & (3n) (A) <R (@) (A) ®)

for (qn) = (1, 92, ---), (wy) = (w1, w3, ...) € Is, soft real scalar @ and parameter A.

Example 3.15. Let g, € Is. Then
hig (qi, i)
i@, w) = Z 5 ]

1+ h (q;,w1)
is a soft metric on soft quasilinear space Is. Here, h represents the soft Hausdorff metric on soft quasilinear space IR.

Definition 3.16. Let § = (7,) = (71,42, --) € IR®, (7u(A)) = @A), 22(A), ., u(A), ..) € IR™ for A € M. If
sup {”q,”m} < oo, for a soft quasi sequence (; (7:(A) = (q1(A), g2(A), ..., Gu(A), ...) € IR™ then the set of these soft quasi

sequences is called as a soft quasi Il set. Il is a soft quasilinear space with (6), (7) and (8). The sum operation and
soft scalar multiplication are well-defined because of

sup {[[7: + @1} < sup {7l + |[@l)
< sup {|[7i]l} + sup {[[@] )

and
sup {7} = sup {1 [ )
& - sup {[17] )

< o9,

Theorem 3.17. Let g =g, € 1., and the function ||.|| : oo Il — R (M) is defined as

] = sup {[l9:]z - € N} ©)

where M = R. The function ||.|| is a soft normed on soft quasilinear space l and (1 ( oo |- ||) is a soft normed quasilinear
space.

Proof. We will only prove the last condition because of the other conditions of soft normed quasilinear

75| <eforallneN.
_ . . ®

Moreover, we have §,<w, + ¢S foralln € N and g, w, € IR from (8). Since IR is a soft normed quasilinear
space, we obtain g, <w, for every n € N. This gives g<w. [J

space are very easy. Let g=<w + ¢¢ and “q~5“ <& for every 4, @ € Ilco. Then, we obtain
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Theorem 3.18. Let § = {7,}, @ = {@,) € Il and the function d : Ilox Iy — R (M) is defined as
d(, @) = sup {h_ (G, Wy) : n € N} (10)
where M = R. The function d is a soft metric on soft quasilinear space Tl

Proof. Firstly, the metric (10) is well-defined. d(7, )0 since 1_(qy, @,)>0 for every 4, w € lloandn € N.
If d(g,w) = 0, then we get h_(q,,w,) = 0 for every n € IN. Since h is a soft Hausdorff metric on IR, we
obtain 7, = @, for every n € N. This gives 7 = @. Clearly d(g, @) = d(@,q) for every §,@ € Il,. Since h is a
soft Hausdorff metric on IR, we write

b G )R G ) + (T 53)
for every q,, Wy, z, € IR. Then, we have

sup{hﬁ(é;,fn) ‘ne Ng}gsup{hﬁ(é;,iﬁ;) :ne€N}+ sup{hﬁ(@,iﬂ) :n €N}
This gives d(§,2)<d(d, @) + d(@,Z) for every 7, @, € Il...

Definition 3.19. Let ¢ = (9,) = (91,92, --) € IR, @A) = (1 (A), 12(A), ..., Gu(A), ...) € IR™ for A € M. If
Gn — 0, for a soft quasi sequence (§,(A)) = (q1(A), g2(A), .., gu(A), ...) € IR™ then the set of these soft quasi sequences
is called as a soft quasi Ico set. Namely, the soft set Ico consist of all soft convergent sequence g, whose limit is 0. Ico
is a soft quasilinear space with (6), (7) and (8).

Theorem 3.20. The soft quasilinear space Igisa soft normed quasilinear space with the norm (9).

Proof. The proof is similar to Theorem 3.17.

Definition 3.21. Let § = (7,) = (1,72, ) € IR®, (7u(A)) = G1(A), }2(A), ., Gn(A), ...) € IR® for A € M. If
Y2 ”é}”m < oo, for a soft quasi sequence (4,(1)) = (q1(A), g2(A), ..., gn(A), ...) € IR™, then the space of these soft

quasi sequences is called as soft quasi Il space. Il is not a soft linear space.

Theorem 3.22. Il isa soft normed quasilinear space with norm

-5 ) a

Proof. ITZ is a soft quasilinear space with (6), (7) and (8). Since

& )@II%T =h ua-nfﬁ]é <o

and

=7 (S <o

sum operation and scalar multiplication is well defined. Further, the norm in (11) satisfies all norm axioms

in I1,. Additionally, the soft quasilinear space 11, is not complete with norm (11) because of the quasilinear
space Il is not complete.
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Corollary 3.23. I, is not a soft Banach quasilinear space since 7' — 4 = gi" — 3 but §;" — §; = 7" - 7.

Proof. We know that Il is a soft quasilinear space with norm (11). Let 4" be a convergent to 7 € [R"
such that for every >0 there exists 1y € IN such that for every n > ny, we find
<e.

TS0+ T ST+ P |[Ts

For every parameter A and for every 1 <i < oo, we obtain
7WZFW + (), 0, TWZF W+ (), 0.

(%)

every €20 there exists 1y € N such that for every n > ny. But, " - § since

‘ <€ for j = 1,2. This gives tﬁ — 7; in IR. Now, we assume that ;" — §; for
R

= (Z (),

Example 3.24. I, Il and Ico are soft solid floored quasilinear spaces. If we take q € Il, then we have 5 =
=z~u € (Ilz) w<.} This gives Fgy {w (A) € (), : w(A) <q (/\)} for every parameter A. Since Ilz soft quasilinear
space, we obtain w; (1) gq, (A) for every wi(A) € R, g;(A) € IR and 1 < i < oo. From [16], IR is a solid-

From (11), we have

2

fh ) £& may

not be satisfy.

floored quasilinear space, we obtain q; (A) = sup {ZE (D) eR:w; (/\)221'1 (/\)} for every 1 < i < co. So, we have
q(A) = sup Fyy, because of Il is a soft quasilinear space with relation "<”. We can show that Il., and Icy are

solid-floored similar to Il. But the singular subsapce of Ily, Il and Icq are soft non-solid floored quasilinear spaces.

For example, if we take q € (TEOJ)S such that g (A) = ({0}, [-2,2],{0}, {0}, ...), then FgEJ)S = {55 € ((E)s), : %gé‘} For
every parameter A, we obtain F(Ic") { (A) € ((Icp)y), : ZTJ(/\)E?J'(/\)} = ({0},1{0},{0},...). So, sup ngg)s # q. This

gives Icq is a non-solid floored quaszlznear space.

Example 3.25. Let us consider soft quasilinearspaceﬁgandw 71,92, - } C Ico suchthat g, (1) = ([2,3],0,0,0,...), 42 (A) =
0,12,31,0,0,...), ... for every parameter A. The set W gl-independent in Ico because of

6 = ©W),001),000),.)05a () q1 (D) + @2 (A) - T2 (A) + e + T (A) - T (1)
= mW)-(23],0,0,0,..)+a(1)-(0,[2,3],0,0,..) + ...
+a, (A)-(0,0,...]2,3],0,,..)
e aM=mlW)=..=a,(A)=0(A).

4. Conclusions and Future Works

In our study, a special examples of soft quasilinear spaces, which are soft interval spaces and soft
interval sequence spaces have been introduced. Moreover, some related properties and examples of soft
interval spaces and soft interval sequence spaces have been given. Finally, related theorems including soft
quasilinear theory and many conclusions are researched. Some algebraic properties of soft interval spaces
and soft interval sequence spaces such as basis, dimensions and properness will be studied in further
investigations depending on the descriptions of soft interval and soft interval sequence spaces given in this
research.
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