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Abstract

In this paper the concept of intuitionistic fuzzy soft normed linear space of set of all soft points over

a scalar field K is studied in a different way. Also the concepts: Cauchy, convergence are defined.

Some theorems related to these concepts are proved.
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1. Introduction

The concept of fuzzy was introduced by Zadeh [18]. The definition and notion of intuitionistic fuzzy
set introduced by Atanassov [1] in 1986.Katsaras [8]in 1984, introduced the concept of fuzzy normed
space.R. Saadati and M.Vaezapour [14] in 2005,studied fuzzy Banach spaces. In 2006, Saadati and
Park [13] introduced the concept as the intuitionistic fuzzy normed linear space. The definition of
intuitionistic fuzzy n-normed linear spaces was introduced by S. Vijayabalaji, N. Thillaigovindan
and Y. Jun [16] in 2007. T.Samanta and Igbal H. Jebril [15] in 2009, introduced the definition of
finite dimensional intuitionistic fuzzy normed space.In 2010, B. Dinda and T.K. Samanta [7]
introduced the concept of intuitionistic fuzzy convergence and uniformly intuitionistic fuzzy
convergence of a sequence of functions. T. Beaula and D. Esthar[2] in 2013, introduced the
definition of strong fuzzy continuity and weak fuzzy continuity and boundedness in intuitionistic 2-
fuzzy 2-normed space.In 1999, D. Molodostov [12], introduced soft set theory. In 2002, Maji[10]
studied a new concept called fuzzy soft set. The same authors [11] also extended crisp soft sets to
fuzzy soft sets. In2012, S. Das, P. Majumdar and S.K. Samanta[4],are introduced soft linear spaces
and soft normed linear spaces.In 2013 Zahedi,A. Kilicman and A. RazakSalleh [9] coined fuzzy soft
norm over a set and established the relationship between fuzzy soft norm and fuzzy norm over a set.
T. Beaula and M. Merlin [3] in 2015,introduced the concept of fuzzy soft convergence and fuzzy soft

Cauchy in fuzzy soft normed linear space.

2. Preliminaries

Definition (2.1)[18]:
Let X be a non-empty set and I be the closed interval I = [0,1] of real numbers. A fuzzy set uin X

(or a fuzzy subset from X) is a function from X into I = [0,1]."If pis a fuzzy set in X then u is
described as characteristic function which connects every x € X to real number u(x) in the interval

I. u(x)is the grade of membership function to x inu. ucan be described completely as":

p={(x,pu@):xeX, 0<ukx) <1} or u={“(x)'xEX}

x
whereu(x) is called the membership function for the fuzzy set p.

The family of all fuzzy sets in X is denoted by I*.
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Definition (2.2)[1]:

"Let X be a non-empty set. An intuitionistic fuzzy set (In short, IFS) A is an object having the form:
A={(x, us(x),v,(x)),x € X }, where the functions p,: X — [ and v,:X — I denote the degree of
membership and the degree of non-membership of each element x € X to the set A (respectively) and
0 < py(x) +vy(x) <1 forall x € X. The family of all intuitionistic fuzzy sets denoted by IF(X).
Furthermore, we call:

ma(x) =1 —pu(x) — vy(x), x € X, the intuitionistic index or hesitancy degree of x in A. It is

obvious that 0 < mu(x) <1 forallx € X."

Definition (2.3)[13]:
The 5-tuple (X, 1, v,%,0) is said to be an intuitionistic fuzzy normed linear space (In short, IFNLS) if

X is a linear space over field F,* is a continuous t-norm , ¢ is a continuous t-conorm and p ,v are
fuzzy sets in X x (0,00)(i.e. pu,v:X X (0,00) — [0,1]) satisfying the following conditions: for all
x,y€X and t,s >0,"

(IFN.1) u(x,t) +v(x,t) <1,

(IFN.2) p(x,t) >0,

(IFN.3) u(x,t) = 1ifand only if x =0,

(IFN.4) p(ax,t) = n (x,ﬁ)for each F|{0},

(IFN.5) p(x +y,t +s) = u(x, t) * u(y, s),

(IFN.6) u(x,») : (0,00) — [0,1]is continuous,

(IFN.7) P_}rg ulx, t) =1 andlti_r)r(} u(x,t) =0,

(IFN.8) v(x,t) <1,

(IFN.9) v(x,t) = 0ifand onlyif x =0,

(IFN.10) v(ax,t) = v (x, ﬁ)for each F|{0},

(IFN.1D)v(x+y,t+s) < v(x,t) ¢ v(y,s)

(IFN.12) v(x,s) : (0,00) - [0,1]is continuous .

(IFN.13) tlLrg vix,t) =0 andlti_r}r& vix,t) = 1.

Definition (2.4) [12]:

Let X be a universe and E be a set of parameters. Let P(X) denote the power set of X.

A pair (F, E) is called a soft set over X, where F is a mapping given by F: E - P(X).
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In other words, a soft set over X is a parameterized family of subsets of the universe X.

n

Definition (2.5) [111:
(1A soft set (F,E)over X is said to be null soft set denoted by @, if for all e € E, F(e) = @.

(2)"A soft set (F, E)over X is said to be an absolute soft set denoted by X, if for all e € E, F(e) =
X."

Definition (2.6) [6]:
Let R be the set of real and B(R) be the collection of all non-empty bounded subsets of R and E

taken a set of parameters. Then a mapping F: E — B(R) is called a soft real set. If a soft real set is a

singleton soft set, it will be called a soft real number and denoted by 7, 5, { etc.

Remarks (2.7) [6]:
(1)0, Tare the soft real numbers where 0(e) = 0,1(e) = 1, Ve € E (respectively).

(2) The set of all soft real numbers denoted by R(E) and the set of all non-negative soft real numbers

by R(E)*.

Definition(2.8)[6]:

Let 7, § be two soft real numbers, then the following statements:
)7 <35 if #(e) <3(e) forall e € E;

)7 =5 if ¥(e) = 3(e) forall e € E;

N7 <5 if Fle) < §(e) forall e € E;

H7>5 if 7(e) > 5(e) forall e € E;

hold.

Definition(2.9)[171:

Let X be a vector space over a field K and let E be a parameter set. Let (F, E) be a soft set over X.
The soft set (F, E) is said to be a soft vector and denoted by X, if there is exactly one e € E, such
that F(e) = {x} forsome x € X and F(e') = @,Ve' € E/{e}.

The set of all soft vectors over X will be denoted by SV(X).

Definition(2.10)[17]:

YVY
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Two soft vectors X, , J,» are said to be equal ife = e’ and x = y.Thus X, # ., & x #yore #

I

e .

Proposition(2.11)[17]:

The set SV ()? ) is a vector space according to the following operations:
D) Xe + Jor = (X +¥) (e4er) fOT every Xe, e E sV (X).

2) 7. %o = (TX)(re)for everyx, € SV (X)and for every soft real numberf.

Definition(2.12)[17.5]:

Let SV()?) be a soft vector space. Then a mapping ||-||: SV(X) - R*(E) is said to be a soft norm on
SV()? ), if ||-|| satisfies the following conditions:

DIzl = 0 and ||zl =0 < %, = 6.

2) |7 %, || = |7|l|%,||for all X, € SV()?) and for every soft scalar 7.

3) 1% + Forll 2 Il + 19, lIfor all %, , 5, € SV(X).

The soft vector space S V(X ) with a soft norm ||. || on X is said to be a soft normed linear space and is

denoted by (X, I.1I).

finition (2.13)(31:
The 3-tuple ()?, F,*) is said to be a fuzzy soft normed linear space (In short, FSNLS) if X be an
absolute soft linear space over the field K, * is a continuous t-norm, R(E)* is the set of all positive
soft real numbers, SSP()?) denote the set of all soft points on X and ' is a fuzzy set in X X
R(E)*(i.e.T: X x R(E)* - [0,1])  satisfying  the  following  conditions:  for  all
X,,9. €SSP(X),£,550and k € K,
(FSN.1) T'(%,,t) >0,

(FSN.2)I'(%, ,f) = 1ifand only if %, = 8,,

£
Ik|

(FSN.)T(%, + V.1 ,t +8) ST(%,,E) * T(F,,3),

(FSN.3)I'(k.%,,t) =T (aze , )and k+0,,

(FSN.5)I' (%, ,*)isa continuous non-decreasing function of R(E)* and flim rix,,t)=1

3. Main Results

Y\Y
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Definition (3.1):

The 5-tuple ()? A, V,*,O) is said to be an intuitionistic fuzzy soft metric space (In short, IFSMS) if
Xis an arbitrary absolute soft set, *,0 is a continuous t-norm, R(E)* is the set of all positive soft real
numbers, SSP(X') denote the set of all soft points on X and A,V is a fuzzy set in SSP()?) X
SSP(X) x R(E)*(i.e. A, V: SSP(X) x SSP(X) X R(E)* - [0,1])  satisfying  the  following
conditions: for all%,, , Je,, Ze, € SSP(X~), {550,
(IFSM.1) A(%,, , ., , ) + V(%,, , 5., , ) < 1
(IFSM.2) A(%,, , 7., ,t) >0,
(IFSM.3)A(%,, , 3., ,t) = 1ifand only if %, = J,,
(IFSM.4) A(%,, , 3., t) = A(Fe,, %o, ),

(IFSM.5)A(%,, ,9,,,t +35) S A(%,, , Ze,, E) * A(Ze,, e, ,5),

(IFSM. 6)A(5c'e1 Ve, ,-): R(E)* - [0,1]is continuous;
(IFSM.7)V(%,,t) <1,

(IFSM.8)V(%,, ,7.,,t) = 0ifand only if %, = J,,
(IFSM.9) V(%,, , 9., t) = V(3,,, %, ©), ,

(IFSM.10)V(%,, ,3,,, t +5) 2 V(% ,2,,,t) © V(Z,, For ,3),
(IFSM.11)V(%,, ,3,, ,»): R(E)* - [0,1]is continuous.

Definition (3.2):

The 5-tuple ()?, (, n,*,<>) is said to be an intuitionistic fuzzy soft normed linear space (In short,
IFSNLS) if Xbe an absolute soft linear space over the field K, 0 is a continuous
t-norm, R(E)* is the set of all positive soft real numbers, SSP ()? ) denote the set of all soft points on
Xand {,n is a fuzzy set inX X R(E)*(i.e.{,n : SSP(X) X R(E)* - [0,1]) satisfying the following
conditions: for all X, ,J, € SSP(X~), {§50andk € K,
(IFSN.1) (%, ,t) +n(x,,t) <1

(IFSN.2) (%, ,t) > 0,
(IFSN.3){(%, ,t) = 1ifand onlyif %, = 6,,

t
|kl

(IFSN.4){(k.%, ,T) = ((fe, )andk # 0,

(IFSN.5){(%, + 7,/ ,E+8) S U(&,.D * (F,,5),

YV¢
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(IFSN.6){(%, ,*)is a continuous non-decreasing function of R(E)* and th_)rg (x%,,t)=1
(IFSN.7)n(%, ,©) < 1,
(IFSN.8)n(%, ,t) = 0ifand only if %, = 0,
(UFSN.9)n(k.%, ) =1 (fe ,l%)and k+0,,
(IFSN.10)n(%, + §,1 , £+ 35) S (%, B) o n(F.r,9),
(IFSN.11)n(%, ,*)is a continuous non-increasing function of R(E)* and gl_)rglo n(%,,t) =0

Furthermore, assume that (X~ .G n,*,<>) satisfying the following conditions:

(IFSN.12)a*a=a and a 0 a = a ,Va € [0,1],

(IFSN.13){(%,,t) > Oandn(%,,5) <1, ViSO = %, =6,."

Example(3.3):

Let()?, l]. ||)be a soft normed linear space, and leta * b = a.b and a ¢ b = min{1,a + b} for

all a, b € [0,1], ¢, nis a fuzzy set in SSP()?) X R(E)* defined as:

= 7 h(@®™ = 7 miell +
(%,,0) = PYEEETr and n(%,,t) = —k(f)um”fe”for all h,k, m,n € R*.
Then (X, ¢,7,%9) is an IFSNLS.
. A S s o _ & N A
In particular, if h = k = m = n = 1, we have {(X, ,) = P and n(x, ,t) = IR

forall £330,

In this case, we said ()? Né n,*,<>) standard intuitionistic fuzzy soft normed linear space.

Definition (3.4):

Let ()? .G n,*,O) be an intuitionistic fuzzy soft normed linear space and let {JZZ}]} be a sequence of soft
vectors in X, then:

1)A sequence {J?Q]} is said to be converges to )?gj w.r.t. (,n), if for eacha € (0,1) and £ S 0, there
existsn, € Z* such that Z(fg‘j - )?gj , f) S1—aandn (f};} - J?gj, f) < a for everyn = n,.

(or equivalently gl_)rg ¢ (f?j - 9?2]. , f) =1 andfli_)rg n (9?3}}. — J?g]. , f) =0,as t - ).

2) A sequence {J?Qj} is said to be Cauchy sequence w.r.t. ({,n7), if for each a € (0,1) and £ S 0,
there existsny € Z* such that Z(J?Z}] - %, E) S1—aandn (JZZ}] - %, f) < a for every n,m =

ng.

Y\o
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(or equivalently 21_)12 4 (JZQJ — X, f) = landlim 7 (JZQJ — X f) =0,ast - o).

t—oo

Definition (3.5):

Let (X~, (, 77,*,0) be an intuitionistic fuzzy soft normed linear space. Then ()?, (, n,*,O) is said to be

complete if every Cauchy sequence in SSP(X) converges to a soft vector of SSP(X).

Definition (3.6):

Let (X,7,1,%,) be an intuitionistic fuzzy soft normed linear space. Then open ball B(%,,, 7, £), the
closed ball B[%,,,7,t| and a sphere S(%,,,7,f) with center at %,, € SSP(X)and radius 0 < r <
1, S 0 are defined as follows:

B(%,,,7,t) = {7, € SSP(X): Y%, — Fo, ,{) S 1 —r and n(%,, — 5., ,{) <1}

Bl%.,,r.t| = (9., ESSP(X): {(%., — 5., ,£) S 1 —rand n(X,, — ., ,T) 7}

S(%, 7, t) ={J., ESSP(X): Y%, — Fe,,T) =1 —randn(%,, — 3., ,t) =7}

Definition (3.7):

Let (X’ G r],*,<>) be an intuitionistic fuzzy soft normed linear space and A be a subset of
SSP(X) . Then:

1)Ais said to be open set if for cach %, €A, there exists £ S 0and 0 <7 <1 such that
B(%,,,7,t) € A
2)Ais said to be closed set if for any sequence {)?3}} in A converges to 3?2]. € A.

3)Ais said to be bounded set if there exists £ S 0 and 0 < r < 1 such that
(%,,)>1—rand n(x,,t) <r,vVZx, €EA.
4)Ais said to be compact set if for any sequence {3?2}} in A has s subsequence is converging to an

element of A.

Theorem (3.8):

In intuitionistic fuzzy soft normed linear space the intersection finite numbers of open sets is open.

Proof

AN
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Let ()?, g r],*,<>) be an IFSNLS and let {B;:i = 1,2,3,....,n} be a finite collection of open set in
IFSNLS,

Let H = {B;:i = 1,2,3, ....,n} we must to prove H is open set.

Let¥, EH = %, € B;,Vi=1,23,...,n and B; open set Vi

= 3r, € (0,)andt, S 0s.t.B(%,,1,t) EB;,i =1,2,3,.....,n

Let £, = max{ty, t3,t5, ..., 0} and 1, = min{ry, 1y, 13, ..., T}

= B(%,, 1, tx) € B; foralli=1,23,..,n

= B(%,,7,£;) ENB; = B(%,,1,f.) CH

= His open set. [

Theorem (3.9):

In intuitionistic fuzzy soft normed linear space, the union of an arbitrary collection of open sets is
open.

Proof

Let ()? , ¢, r],*,O)be an IFSNLS and let {G,: A € A} be arbitrary collection of open set in X.

Let G =U {G;: 1 € A} we must prove G is open set,

Now, let X, € G then X, € G, for some A € A

Since G, is open set

=there exist v € (0,1), S 0s.t. B(X,,7,t) € G, and since G; € G

= B(%,,r,t) G

= (s open set. [ ]

Theorem (3.10):

Let ()? , ¢, r],*,<>) be an intuitionistic fuzzy soft normed linear space if Ais open set in soft linear space
X and B € X then A + B is open setin X.

Proof

Let %, € SSP(X) and @,/ € A

Since A is open set

=there exist 7 € (0,1),£ S 0s.t. B(d,,r,{) €A

= B(d,,rt)+% SA+X,

= B(a, + %,,r,t) SA+X,

= A + %,is open set in X for all %, € SSP(X) and since A + B =U {A + b: b € B}

YV\V
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= A+ BisopensetinX. m

Theorem (3.11):

Every convergent sequence is Cauchy sequence.

Proof

Let {9?2}} be a sequence in an IFSNLS (X~ , G n,*,O). Consider {)?Z]} converges to fgj.
=if for each & € (0,1) and £ S 0, there exist n, € Z* such that

Z(JZ;‘] - x'g]. ,f) >1— aandn (%, — 553]., f) < a for everyn = ny.

= sm 7\ — = = 0 ~0 7
= (% - E) = §(%2 - 25 + 38 - 28,.F)

- - N . N[ ot _ ot
() (- ) 2e{e -, D)ol )
SA-a)x(1—-a)=1-aq,

And

n(f?,.—fé’},f)= n(:z;lj—azg;+fgj—fgj,f)

. - _ N N~ (. ot . ot
ol )+ (5-) 2o, D on -,
Saca=a
:((f];],—fg},f)g 1—aand 77(3?2).—3?];;,5)Zaforeveryn,mZno
and a € (0,1),

Thus {3?2]} is a Cauchy sequence. ®

Theorem (3.12):

Limit of a sequence in an IFSNLS, if there exists is unique.

Proof

Let {J?Z}J} be a sequence in an [IFSNLS ()? ,C, 77,*,0), such that

%Lr?oi(f%—fe,f)=1and_lim77(f2j—fe,f)=0and

t—>oo

%im ¢ (,zg] — %, f) = landlim n (J?Qj — X, ,E) = 0 are two limits of the sequence {J?Qj}.

t—> oo

Then by definition there exists positive integers n; , n, such that Z(i;‘] - %, ,f) S1—a

and n (xg]. - %, ,f) < a foreveryn =>n, and a € (0,1)

YA
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And

((fgj — X, ,f) S 1—a and n(f;‘] — Xy ,f) < a for everyn = n, and a € (0,1)
Choose n > ny,ny, = min{n, ,n,}

U(Fe — T 1) = (%o — T2 + 25— Ty E) = c((azgj — %)+ (22— %) ,E)

— t t)
2((9?2}.—3?8,5)*((3?2],—3?9/,5)>(1—a)*(1—a)=1—a,

N(Ee = Zor B =1 (%o — X2, + X2 — %1, ) =n((£,§j—5€e)+ (72 — /) ,f)

ir)(f}}}.—fe,%>on<igj—fer,%)2 aoa=a,

=X, — %, ) >(1—a) and nx, — %, ,0) < «a

= lim {(%, — %', D) = Landlim 5(%, = %1, D) = 0

= (%, — %y ,£) = Landn(%, — %, ,©) = 0

By using the conditions (IFSN.3)and (IFSN.8), we get
Fo—%y =0)= X, =F%,.1

Theorem (3.13):

Let {fg}} , {}7;11] be a sequences in IFSNLS()?, g 17,*,0) and for all a; € (0,1) there existsa € (0,1)
suchthat a xa > a; and aoa = a;:

1) If ¥ — X, then ¢x, - &%, ,¢ € K\{0}(K is field).

2) If JEQ] - X, and Jg — J. then fcgj + Ve, > Xe + T -

Proof

1) Since ¥g, — %,

= for each a € (0,1) and £ S 0, there exists n, € Z*such that Z()?Q] - %, ,f) S1—-a

and n(fgj—a?e,f) < a foralln=n,.

putf = = suchthat &, S 0,¢ € K/{0}

el
AT A T sn ¥ El — F1 ¥y I

¢ CXe;, — CXe s 1y = xej—xe,m = Xe; — Xe ot >1l—-a

andn (23, — c%, &) =1 (%8, — %o, 1) = (28 - % ) T a = &xF, - 0%, .

2)Since )?Z}J - X,

Y4
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= for each a € (0,1) and £ S 0, there exists n, € Z*such that Z()Z}}] — X, ,é) S1—a
t\ -

and 11(9?{}1 —fe,z) <a foralln>=n,

And sinceJg; = Vo

= for each a € (0,1) and £ S 0, there exists n, € Z*such that Z(}”/;; — Vo ,g) S1—-a

t\ -
and 1 <)7en, —Ve! 5) <a foralln = n,.
Taken, = min{n,,n,} for all a € (0,1), there exists n, € Z*, (a is arbitrary)

o (5, +72) = G+ 700 8)

- Z((fg}.—fe)+(37£—yef),f> = z(xz;j —52%) *(<ygi_ye,é> S(1-a)

*x(1l—-a)=1—«a

And

1 ((x", +528) = Ee +T0), f)

=0 -2) + 1 =920, 1) 20 (38 - 205 ) on (-5 5) e =a
By taking limn — o

lim ¢ ((f{;j F32) — (Fe + 30, f) = 1and lim 7 ((553]. F )~ (Fe +500), E) —0

e e
= Xe; T Ve, 2 Xe t Vel u

Theorem (3.14):

Let {9?2]} , {)72} be a sequences in IFSNLS()?, 4 n,*,O) such that 3?];] - X, and Jg. > Jor. & [ €K\

{0}thenaf (J?Z}}) +p5 g(yg.) - @f (%) + fg(F,/) whenever f and gare two identity function.

Proof

Since 322] - X,

_t
2a

= for each € € (0,1) and £ S 0, there exists n, € Z*such that Z(JZZ}] —X,, ) S1-—¢

t

— | < >
2|d|> <e€ foralln=>n,

and n <3?2]. — X,
and since Jg; = Vr

= for each e € (0,1) and £ S 0, there exists n, € Z*such that ((37;; — Vo ,i> S1-—¢

2|



Journal of College of Education for Pure Sciences

Volume 8, Number 2, June 2018
Website: jceps.utq.edu.iq Email: jceps@eps.utg.edu.iq

t
—— | <€ foralln>n,.
2|ﬁ|> / 2

Take ny = min{n,,n,} for all € € (0,1), there exists n, € Z*, (¢ is arbitrary)

‘((df (3) + Bg(2)) - (af o) + Bg @) ,z)

and 1 <372 Ve

=((d(f(f?j)—f(fe))‘l'ﬁ(g(%;)—g(fe'))'E)§Z<f (%) - 1@ 33 |>

t n - t o t\ - a1
<g(y) g(ye') W>=<<XEj_xe’2|dl>*z<yEi ye'12|ﬁ|>>(1 6) (1 6)

=1-—¢€

And
o (ar (s1) + Botom) - (ar e + Ba50) )
=7 (c? (f (,zg']) - f(fe)> +i (9(3751.) —~ g(yze,)) ,E) Zn <f( ) ), o |>

t ~ ~ t ~ ~ t ~
<>n(g(y ) =9, m)=n(x£§-—xe,m)on(ye’i—yeum)<6°6=6f0ralln2no.

Therefor @ f (xe ) + ,Bg(y ) - af(x,) + ﬁg(ye') L

Theorem (3.15):

An IFSNLS ()? .G, n,*,<>) in which every Cauchy sequence has a convergent subsequence is complete.

Proof

Let { } be a Cauchy sequence in an IFSNLS (X q, r],*,<>) and{ } be a subsequence that
converges to J?Sj.

We prove that {9?2}} converges to 9?2]..

Lett S 0and @ € (0,1)

Since {)?2}} be a Cauchy sequence, there exists ny € Z* such that Z( e~ xé‘l ;) 1—a

t
and ((ie] —xe] 2) <aforallnk =n,

s1nce{x } converges to xe ., there is a positive integer i;, > ng, such that Z( - xe] 2) >1—-a

£\ -
and Z( .—xe ,2><a

v
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Now,

t ; ; t t T ; t
~ ~0 _ ~ ~l ~L ~0 < ~ ~1 ~l ~0
Z(xgj _xe]- 'E> - <<x£lj - xe,; +xe,; - xej :E+§> = <<x£lj —Xe’;,§> * Z(xelj{- _xe]-:E)

SA-a)*x(1l-a)>1—«a

ot ; t
-~ ~ ~1 ~l ~ ~
> < 77<xg] _xe’;IE> °n <er; _xgji§> <aoca

Therefore {JZQJ} converges to J?Sj in ()? , (,r;,*,O) and hence it is complete. ®

And

t . .
sn __ =0 _ _ sn __ ~lk ~Llk _ =0
n (xej Xe; ,2> =7 (xej xe]_ + xe}, Xej

N |

_|_

N | o+

<a

Definition (3.16):
Let ()? , ¢, r],*,<>) be an IFSNLS satisfying the condition (IFSNLS.12) and (IFSNLS.13).

Define [|%ll, = inf{f S 0: {(%,,0) S a and n(%,,0) < 1—a, a € (0,1)}.

|||l zare called a — soft norms on SSP(X) corresponding to the IFSNLS.

Theorem (3.17):
Let ||e||4, a € (0,1), be defined in definition (3.16), then {||e||,: a« € (0,1)} is an ascending family
of @ — soft norms on SSP(X).

Proof

(1)From definition ||%,]|, S 0

And let ||%,||, = 0

= inf{tS0: (%, DS aand n(%, DX 1-a,a€(01)}=0
= Forall tS0: (% ,0)=aS0and n(%,0)< 1—a <1,a€ (0,1)
By condition (IFSNLS.13), we get %, = 0.

Conversely, let %, = 6,.

= u(%,,t) = 1andv(%,,) =0,viS 0

= Forall a € (0,1)

inf{tS0:9(%,,0) S a and n(%,,0) < 1—a,a € (0,1)} =0
= [|%lle = 0.

(2) For all

[
H
[e]]

=inf{s50:9(%.,%) S a and n(é%,,5) < 1—a,a € (0,1)} -
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) e~ 8N o 8N -
= mf{s > 0: Z(xe ,m> >a and 7 (xe ,m) <l-aqac€ (0,1)}
- § ~ =~
Let t=—=—2>0,
[l
= [|&. %l

= inf{lélES0: (%, ,D) S a and n(%.,0) < 1—a,a € (0,1)}
= lélinf{t S0: (%, ,0) S a and n(%,,0) < 1—a,a € (0,1)}
= élllz

If ¢=0= 6. %, = ||6.aze||a =0 =07, = I¢llI%|l 4, VE € K.

Gl Zellg + IFerlle
=inf{tS0:0%,,0)Sa and n(x,,0) < 1—a,a € (0,1)}
+inf{§S0: (. ,5) S a and n(Fer ,5) £ 1—a,a € (0,1)}
=inf{t+550 : Y&, ,D* ((P,,3) S aand n(%,,E) 0 n(F,,5) X 1—a, a €(0,1)}
Sinf{E+550: (% +7.,t+8)Saand n(X, + 3, ,t+5) 21— a,a € (0,1}
=inf{fS0: (F 4+, Sa and n(F+9.,7F) <1—a,a € (0,1}
= 1% + Ve lla-
Thereforel| X, + Jorlla < IZellq + 1Ferlla
Then ||¢|| 4is a-soft norms on SSP(X).
We show that forany 0 <a; <a, <1
Then [|%,lle, < lI%ella,
Since oy <
={{S0:U%,,0) S a, and n(%,,0) 2 1—a,,a, € (0,1}
e{tS0:Ux,, D)= and (%, D) < 1—ay,ay € (0,1)}
= inf{tS0: %, ,0) S a, and n(%.,0) < 1—ay,a, € (0,1)}
Sinf{tS0:0%,0)Sa and n(&%,,0) < 1—ay,a, € (0,1}

= [[%ella, < I%llq,
Then {||e]l,: @ € (0,1)} is an ascending family of a -soft norms on SSP(X) corresponding
IFSNLS."

Theorem (3.18):

Every intuitionistic fuzzy soft normed linear space is an intuitionistic fuzzy soft metric space.

Proof

Yyy
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Let (X,,7n,%°) be an IFSNLS.

Define the intuitionistic fuzzy soft metric space by A(%,, , Ve, , £) = (%, — o, , )

and V(%,, , 3., ) = n(%., — Je, . t)for every %, , 7, € SSP(X).

Then it is clear to show that IFSMS axioms are satisfied.
(IFSM' 1) A(f‘-ﬁ ’yez ’E) + V(jze1 ’yez ’E) = z(f‘ﬁ - 5}92 ’E) + n(xtﬁ - }792 ’E) =1
(UFSM.2) A(%,, , Fe, , ) = §(%e, = Te, ,T) > 0

(IFSM.3)A(%,, , Ve, , t) = (%, — F, ,t) = 1ifand only if %, — J,, = 6, if and only if

x€1 = yez'

(IFSM.DA(%,, , Ve, F) = Y%, — To,  E) = U(F, — Ko, B) = AT, %o, D)
(IFSM.5)A(%e, , 5o,  E+35) = Y(%e, — Fo, £ +5) = YR, — Zo, + Zo, — Fo,, E +5)

= (%o, = Zey ) * Y(Zey = T, §) = BFe,  Zey , E) * A(Ze, . T, , T)-

From definition of IFSNLS, we get (IFSM. 6)A(%,, , 7, ,»): R(E)" - [0,1]is continuous.

Similarly with respect to 1, we getconditions(IFSM.7), (IFSM.8),(IFSM.9),
(IFSM.10)and (IFSM.11). Therefor (X,A,V,x) is an IFSMS.
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Isolation and diagnosis of some pathogenic bacterial species contamination from

red meat in shops and markets in Thi- Qar city
Athraa. O. Hussain
Dept. of Biology, College of Science, Thi-Qar University, Iraq

Abstract

After the application of the possible purification and sterilization procedures, 100 fresh meat samples

were collected from local cattle and sheep carcasses. The samples were selected in order to detect

some pathogenic bacteria that might be present in the laboratory fresh red meat and categorize them

in ways Microbiological methods generally applied.

S6bacterial isolation Isolated from fresh sheep meat samples, classified into the following genotypes

and genotypes:




