Bol. Soc. Paran. Mat. (3s.) v. 2022 (40) : 1-8.
©SPM -ISSN-2175-1188 ON LINE ISSN-0037-8712 IN PRESS
SPM: www.spm.uem.br/bspm d0i:10.5269/bspm.51387

Characterization on Fuzzy Soft Ordered Banach Algebra

Boushra Y. Hussein and Sara Fahim

ABSTRACT: In this paper, we define fuzzy soft ordered Banach algebra with fuzzy soft alfebra cone, and
introduce the character on fuzzy soft ordered Banach algebra in both cases real and complex. Also, we deduce
some of its basic properties and we define a new concept which is a maximal fuzzy soft algebra cone and
showing that the set of all fuzzy character is isomorphism to the set of all maximal fuzzy soft algebra cone.
We prove that the set of all real F'S*—characters is convex and extreme point, we applied Gelfand-Mazur
theorem on fuzzy soft Banach algebra, we showed that F'S*—character (the set of all complex continuous
FS*— character) is fuzzy soft ordered Banach algebra. Also, any F'S*-OBA with inverse -closed FS%-algebra
cone C' and a non-zero element in A has inverse we have it is an isomorphism to Banach space Ch(é).
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1. Introduction

Lotif, Z. [5] introduced fuzzy sets in his famous paper. Which have found wide’s applications in
many fields including: computer science, economics, control engineering, robotics, etc. Bekir and Bur [1]
introduced the notion of fuzzy topological vector space, later the concept of fuzzy norm was introduced
by Reza and Ranjit [10] and define the fuzzy Banach spaces and it’s quotient. Sadeqi and Amiripour [4]
in 2007 gave a definition of fuzzy Banach algebra. Dmitir [3] initiated the theory of soft sets. Pabitr,...
etc [9] initiated the theory of fuzzy soft sets, when the introduced a concept parametrized family of sets
which applied by him in many fields including basic notions of soft normed space. P.k. Maji and A.R. Roy
[8] defined basic notions of soft normed spaces. Reza and Ranjit [10] studied fuzzy normed linear spaces
and later Sujoy, Pinaki and Syamal [11] found the concet of soft normed space. Tangaraj and Nirmal
[13] introduced new notion yn fuzzy soft bormed spaces. Thakur and S. K. Samanta [14] introduced the
definition of soft Banach algebra and studied some of its properties, and preceded that they introduce
a new concept of convergence sequence of soft elements and they arrived to that finiteness of parameter
sets is not necessary in many cases. Tudor and Ftavius [15] gave sturdiness fuzzy normed space. Zdzistaw
[17] intrudes the concept of rough sets. Boushra [2] formulated the concept of real character in ordered
Banach algebra. Sonja [12] solved some spectral problems in ordered Banach spaces.

In this paper we will combine the concepts of functional analysis with other algebraic concepts in
fuzzy soft theory by creating the construction of the space of fuzzy soft ordered Banach algebra with
study and proof of many properties in this space. We define fuzzy soft ordered Banach algebra in both
cases real and complex. Also, we deduce some of the basic properties and we define a new concept which
is a maximal fuzzy soft algebra cone and showing the set of all fuzzy soft character is isomorphism to
the set of all maximal fuzzy soft algebra cone. We prove that the set of all real F'S*—character is convex
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and extreme point, we applied Gelfand-Mazur theorem on fuzzy soft Banach algebra, we showed that
FS*—character (the set of all complex continuous F'S*—character) is fuzzy soft ordered Banach algebra.
Any FS*—OBA with inverse closed F.S*—algebra cone C' and a non-zero element in A has inverse, we
have it is an isomorphism to Banach space Ch(é). The outline of this paper, section 2 we introduce
the historical introduction and we will introduce many concepts which we need like fuzzy soft set, fuzzy
soft normed space and many properties which we need. In section 3, we will define new many definitions
like F'S*—algebra cone, F'S*—ordered Banach algebra, F'S*—Maximal algebra one and define ordered
isomorphism between two F'S*—ordered Banach algebras. In section 4, we introduce many of results
as proved that the set of real character in F'S*—ordered Banach algebra is convex and extreme point
and proved that the set of all complex F'S*—characterization in FS”—ordered Banach algebra Ch(A) is
isomorphism with F'S*—Maximal algebra cone. Finally we proved that there is a F'S*—character between
(A,C) and C,(Ch(A)) = {k : k : Ch(C) — C,k continuous }. In section 5, we clear the conclusion of

our work.

2. Preliminaries

Definition 2.1 (6). Let B is a universe and E be a set of parameter. Let P(B) is the power set of B
and X be a non-empty set of E. A pair (S, X) is called soft set over B, where S is a mapping given by
S: X — P(B). That is, a soft set over B is a parametrized family of a subsets of the universe B. For e
belong to X, f(e) may be considered the set of e—approzimate elements of the soft set (S, X).

Definition 2.2 (8). Let (V,+,.) is a vector space over a field F' and E be a set of parameter. V is said
to be soft vector space over F if V(B) is a vector space of V', for all 8 € E.

Definition 2.3 (13). Let B(R) the collection of all non-empty bounded subsets of R and E be a set of
parameters. Then a mapping F : E — B(R) is called a soft real set. It is denoted by (F, E). If specifically
(F, E) is singleton soft set, then (F,E) is soft element. The set of all soft real numbers is denoted by
R(E) and the set of all non-negative soft real numbers by R*(E).

Definition 2.4 (8). Let V' be a vector space over a field F and E the parameter set is a real number set
F. A soft set (S, X) is said to be soft vector in V if there is unique element e € E, such that S(¢) = {a}
for some a € V. Such that S(¢) = 0, for all ¢ € E\{e}, the set of all soft vector spaces is denoted by
Sv(V).
Definition 2.5 (8). Let Sy (V) be a soft vector space. The mapping ||.| : Sy (V) — R*(E) is said to be
soft morm on the soft vector space V is ||.| satisfies the following conditions: For all Ge,b. € V
(i) lae|| = 0, for all G, € V.
(ii) ||ae| = 0, if and only if G. = 0.
(iii) || Bael| = |8l ||del|, for all G € V and all soft scalar 3.
(iv) ||de + bell = l|aell + [|be]|- 5

Then the soft vector space with soft norm ||.|| on V is said to be a soft normed space and denoted by

(V111D

Definition 2.6 (15). Let {i&,} be a sequence of soft elements of a soft normed space (V,||.||) such that
{@,} is said to be a Cauchy sequence if for every €>0, there is k € N such that: ||%; — Z;||<€, for all
i,j > k. That is ||#; — Z;|| — 0 as4,j — oo.

Definition 2.7 (15). A soft normed space (V,|I.|) is said that V is complete if every Cauchy sequence
{&n} in V converges to a soft element in V. A complete soft normed space is called a soft Banach space.

Definition 2.8. The set (S, X) is said to be a soft Banach algebra if salisfies:
(i) (S, X) is a soft Banach space

(ii) (S, X) is a soft algebra, that is (S, X) satisfies: For all a, b,ée (S, X)

(a) (ab)é = a(b

(iii) A soft norm satisfies the inequality ||ab|| < ||a||||bl| and é& = a& = a, & is a soft element with ||&|| = 1.
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Definition 2.9 (6). Let X be a non-empty set and I = [0,1] and I* : X — I such that I = {B :
B is a function from X into I}. A set B C X is a fuzzy set in X such that B : X < I, that is B € IX
and let b € B and I is denote to the set of all fuzzy sets of X. A fuzzy set X in X is characteristic by
a membership function and it is connect with every point b € B by the real number Fp(b) in I = [0,1]
such that Fg(b) is the grad membership function for the fuzzy set B.

Definition 2.10 (11). Let V' be a vector space and * is a continuous t—norm and B is a fuzzy set on
V % (0,00), then (V, B, *) is said to be fuzzy normed space if salisfies the following conditions for every
a,beV and t,k € (0,00):
(i) N(a,t) > 0.
(ii) N(a, t)-l(r)a:O
(iii) N(Ba,t) (a IL for all B # 0.
(iv) N(a, t)*N(b k) < N(a+b,t+E).
(v) N(a,.): (0,00) — [0,1] is continuous.
(vi) 1imt_>OO N(a,t) =1.

Definition 2.11 (16). (V, B, ) is said to be fuzzy Banach algebra space if satisfies:

(i) V is an algebra.

(ii) (V, B, ) is fuzzy vector space.

(iii) N(ab,tk) > N(a,t) * N(b, k), for all a,b € V and t,k > 0. If (V, B, %) is fuzzy complete space, then
(V, B, %) is fuzzy Banach algebra.

Definition 2.12 (17). Let B be a linear algebra if ab = ba for all a,b € V we say that V' is a commutative
linear algebra.

Definition 2.13 (3). Let (V,+,.) be a linear algebra and Vs C V', Vs is a subalgebra if satisfies the same
condition of linear algebra.

Definition 2.14 (17). We called a linear algebra V is unital, if it has a unit element e such that
ea=a.e=a forallacV.

Definition 2.15 (2). Let B is a universe and E be a set of parameters and I” is denote to the set of
all fuzzy sets of X, a pair (IS*,E) is called a fuzzy soft set over X. Where F : E +— IX is a mapping
from E into I*, F((e)) =0 for all e € E — B such that BC E

Example 2.16. Let X = {ry,ro, 73,74} which is set of all cars purchase specifications. Take E = {e; =
solid, eo = cheep, ez = collor full,eq, = modern}.
ch(el) — T To T3 T4

1,2,3,4} of I is fuzzy soft set (FS*, E).

Definition 2.17 (10). Let (FS*, E), (GS*, E) be two fuzzy soft sets. Then

(i) We say that the pair (FS*, E) is a fuzzy soft subset of (GS®,E) if F*(e) C G*(e), for every e € E.
Symbolically, we write (FS*, E)=(GS*, E) if (FS*, E)S(GS*, E) and (GS*,E)S(FS*, E), the pairs
(F'S*, E) and (GS™, E) are said to be fuzzy soft equal. Symbolically, we write (FS”,E) = (GS*, E).

(ii) Null fuzzy set denoted by 0 if for all e € E, F.S*(e) = ().

(iii) Absolute fuzzy soft set denoted by X, if foralle € E, Fo(e) = 1.
(iv) The complement of fuzzy soft set (FST E), denoted by (FS*,E)¢, is defined by (FS¥, )C =
((FS™),E), (FS®)¢ : E — I* is a function given by (FS*)¢(e) =1 — FS%(e), for alle € E. (FS*)©
is called the fuzzy soft complement function of F. Clearly, ((FS®)%c)¢ = FS* and ((FS*, E)°)° =
(FS*,E). Clearly X¢ = () and §° = X.

(v) The difference (HS*,E) of two fuzzy soft sets (FS*, E) and (GS*, E) denoted by (HS*, FE)
(FS* E)/(GS*,E), is denoted by HS” (e¢) = F'S*(e)/GS"(e), for all e E.
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Definition 2.18 (10). Let two fuzzy soft sets (FS*, E), (GS*, E) over a common universe X, we say
that (FS*, F) is a fuzzy soft subset of (GS*, E) if:

(i) AC B

(ii) Ye € A, F(e) is fuzzy subset of G(e).

Definition 2.19 (10). Two soft sets (F, A) and (G, B) over a common universe X are said to be fuzzy
soft equal if (F,A) is fuzzy soft subset of (G, B) and (G, B) is a fuzzy soft subset of (F, B).

Definition 2.20. Union of two fuzzy soft sets (F'S*, A) and (GS®, B) over a common universe X is a soft
set (HS®,C') where C = AU B and which is defined as follows: HS*(e) = F'S*(e), e € A— B = GS*(e),
e€ B—A=FS%)UGS*(e), e € ANB, for all e € C and write (HS*, E) = (FS*, E)U (GS*, E).

Definition 2.21 (10). Let FS*(V) be a fuzzy soft on a vector space V. A fuzzy soft subset on FS*(V)xR*
is said to be fuzzy soft norm on the fuzzy soft vector space V if N satisfies the following conditions:

for all 4,b& FS*(V) and t,k € R*(E)

(i) N (a,t) = 0, for all t<0.

(ii) N (a,t) =1 iff a = 0, for all t>0.

(i) N (5, 1) = N, 1) i 6 0,

(i) N (d.b,t : k) SN (4,1). N (bk)

(v) N(a,.) is continuous non-decreasing function of F™.

That is FS*(a,.):R*(E) — [0,1] and limy oo FS® (4,t) =1 . Then (V,N,.) is a fuzzy soft normed space
and if V is complete said that it is fuzzy soft Banach space.

Definition 2.22 (17). Let V' be a linear space and C C V', C is called convex set if for tC(1—t)C C C,
for all0 <t <1.

Definition 2.23 (7). IfV is a linear space and K C X, such K is convex and x € K, then x is extreme
point, that mean if x = ta+ (1 —t)b, such that a, b € K and 0 <t < 1 then a = b. And we denote to the
set of extreme point by e (K).

Theorem 2.24. (Gelfand-Mazur)[17] Let A is Banach algebra which is every non-zero element is in-
vertible. Then there is a unique isomorphism from A in to C.

3. Fuzzy Soft Ordered Banach Algebras

In this section, we define many basic definitions like, fuzzy soft algebra cone, fuzzy soft ordered Banach
algebra, and maximal fuzzy soft ordered Banach algebra.

Definition 3.1 (Fuzzy Soft Linear Algebra). Let V be a vector space with respect to F'=C or R. V is
called fuzzy soft linear algebra, if there exists an operation which is called multiplication satisfying that
for all a, b, €V and f € F.

(i) 6 (3.5) = (8).b— a. (30)
(ii)(d.zé).éza.(é.é),

(i) (@ + D). 5 = (@.5+b. %), anda.(5+z) —a.b+a
We say that e €V is identity element if satisfy e .a =a.¢=a ForallaeV.

538

Definition 3.2 (Fuzzy Soft Banach Algebra). Let FS””(V) be a fuzzy soft on a vector space V , which is
called Fuzzy Soft Banach Algebra if satisfies that:

(i) Fuzzy soft Banach space.

(ii) Fuzzy soft algebra.

(iii) N(d.b,t- k) > min{N(a, ) (7), k)} for all @,bEFS*, for all t,k € R*(E).

(iv) If ¢ € FS* then N(é,t) =
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Definition 3.3 (Fuzzy Soft Algebra Cone). Let A be a real or complex Banach algebra with identity and
0+£CC A We call C a Fuzzy Soft Cone if it satisfies the following:
foralla,be C,a+be C.for alla , b EC, Ba & C for all a¢ C and B> 0.

In addition, if C satisfies C Nn-C= {6}, then C will be called a proper cone induced an ordering
(<) on A bya < b Jif and only ifE— a&eC for all a, beA. We say that C' is FS— algebra cone if it is
satisfies the following:

(i) ae bEC foralla, b e C.
(ii) ¢ & C.

Definition 3.4 (Fuzz;: Soft Ordered Banach Algebras). Let A be a complex ordered Banach algebra with
identity generated by C , and F4 the set of all fuzzy soft sets of ordered Banach algebra A, A= (FAE)
18 calledvfuzzy soft ordered Banach algebra F'S*™ — OBA if A is ordered by a relation < such that for

So zf/ul is ordered by an FS"-algebra cone C', we will obtain (ful,Cu’) is a F'S* — OBA.

Definition 3.5 (Maximal F'S”-Algebra Cone) Let (fl C’) be a F'S* — OBA with fuzzy soft algebra
cone C and M is FS*— sub algebra, cone of (A, C) is called Mazimal FS*— algebra cone in (A, C) zf
for each a, be M satisfies @ . b=b. @ and M is not a proper subset of another commutative subset of C.

Definition 3.6 (( FS®— Character)). Let A be FS* — OBA, for all 4,b € A and 8 € F, we call the
Junctional f is F'S™— Character if it satisfies: 5 y

(1) f is Linear that is f(a +b) = f( )+f( ) and Bf(a) = f(B a).

(2) f is Multzplzcatwe that is f(a.b) = f(a)- f(b).

(3) f (e) =

Definition 3.7. Let (A, C‘) ,(B , C') be FS* —OBA , we say that A is fuzzy soft isomorphism to B if
there exist a homomorphism bijective from (A, C) to (B, C).

Definition 3.8. Let (A C) (B, C) be a FS* — OBA we say that (A C) is Juzzy soft ordered-
isomorphism to (B , C) if there exists a bijective FS*— character from (A , C) to (B, C).

Definition 3.9 (Inverse-closed FSw—aulgebra cone). Let C be a FS*— algebra cone we say that it is
inverse-closed F'S™—algebra cone if & €A and a is invertible then, a=* EC.

4. Main Results

In this section, we introduced many theorem and properties about fuzzy soft ordered Banach algebra
like, convex and extreme point, and character on fuzzy soft ordered Banach algebra.

Theorem 4.1. Let (A, C) be a FS* — OBA with FS*— Algebra cone C, then Ma is conves.

Proof. Let fi, f26M ; and § € [0,1], &, b&(A, C):
() (875 (1-5) fz) (a40) = 811 (di ); (1-
Bfi(@) + BF1(0)F(1 = B) fa(@)F(1 = B) fo(b).
(i) (Bf1 + (1 = B)f2)(a) = /3f1(06a) (1-

Since fi, fo€M 4 then we obtain [aBf; (&)—T—a 1
B) fa)(@).
(ifi) To prove (/1 (1= 8) f2) (a3) = (814 (1= B) /o) (@) (8/14 (1 = 8) 12) ()

Let t € [0,1], @ > 0 and fi,fo € M. Let t = o for some i,n € N such that |3 —t| <€ and
tfi+ (1 —t)fo € M, let {f)\}AeA be a net in My satisfy fx — 8, A € A and f f1(a.b)+(1 — 1) fo(d.b) =
(AL = f)F2)@)-(fafir + (1= £2)f2) (D) for every 4.b € A

= B)ja(d] = alBA @01 - B)fad] = alBAT( -
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Hence, (Bf1(@0)+(1 — £)f2(ab) = (BAi+(1 = B)f2)(@):(Bf1F(1 = B)f2) (D), for every 4,b € (4,0).
Then, from (i (i), (i 1)’ (iii) we obtain /3f1—|—(1 — B) f2EM,.
(BAF(1 = B)f2)(8) = BH1(E+ (1= B) f2(#). O

Proposition 4.2. Let (A, C‘) be a FS* — OBA with FS®— Algebra cone C' and let F the set of extreme
points of M x. Then every F'S*— character in M 5 is extreme point.
Proof. Let f be a character and f: t fl +(1- t)fg such that fl, fQéMA

To prove that fi = fo Assume that f; # fo ,there exist @,b& A such that fi (@) # fa (i)) Then

tfi(a) £ tfy (5) and (1—t) f1(a) # (1—1) fo (5) , and since M 4 is F'S®— character implies that
t fi @ fi (v) (1—t) fi(a): fu (7)) # tfo (@) fa ( ) FA =) f2 (@) fs ( ) for some b # 0,

th@: A (B)Fa-th@h(0) £ (¢t A@Ta-0k@) ¢k () +0-05k (b))

Then f (d . I;) #+ f(d) °f (5) which is impossible because of f F.S%— character. O

Theorem 4.3. Let (A,C) be a FS* — OBA with FS*—Algebra cone C' and M be a mazimal FS*—
Algebra cone. Then there is isomorphism from the set of all complex F S*—characters Ch (A) to the set

of all mazimal algebra cones (M(A)).

Proof. Let ¥ : Ch (;1) — M(A) defined by ¥(f) = Kerf
To prove that % is isomorphism, first we prove that % is homomorphism
Let f1, fo& Ch( ) 3> 0.
(i) ¥ (f1+f2) = Ker (f1+f2) = Kerfi+Ker fa = 5(/1)¥5(f2)-
(il) B(Y(f1)) = BKer(f1) = KerB(f1) = (Bf1).
(iii) 5(fiefo) = Ker(fiefo) = KerfiiKerfy = 5(f1):(f2)-
To prove that % is bijective. Let fl, fQE Ch (;1) . Suppose that Kerfl = Ker fg. The functional
fi : A\Kerf, +— C defined by f(a+f1) = fi1(@), fo : A\Kerfs +— C defined by fo(a+Kerfs) = fod).
To prove that fi (@) = f2 (d) since fi (@) — f2 (4) = fi (di—Kerfvl) —fs (d—T—Kerfg) that is Kerf; =
Kerfg and since fl is a unique by Gelfand-Mazur. Then f (&) — fa (@) = 0, that is f1 (@) = f5 () for all
GéA. Then, f1 f2 So ¥ is injective.

Suppose M EM(A), then there is an _isomorphism ¥ : A/M — C defined by 9 (a +M) = f( ) such
that f is character from A into C and M is a maximal F.S%— Algebra cone such that Ker f = M that

is (@ +Ker f) = 1(a). Then fé(Ch(A)). Hence ¥ (f) = kerf =M. O

Theorem 4.4. Let (A, C) be FS“ OBA with FS*— Algebra cone C. Then (A, C) is a FS*— character
to Co(Ch(C)) such that Co(Ch(C)) = {k:Ch(C) — C, kcontinuous }.

Proof. Let L:A — C, (Ch(C)) defined by L(a) = k(fs) such that k(fs) = f(@) for all @&&(A, C) such
that f is every F'S*—character from closed algebra C into C. Let a, l;véCu’, acC. o

(i) L@ +b) = k(fy5) such that k(f, ;) = f(a+b) = f(@)+£(0) = k(fa) + k(f;) = L(@) + L(b)

(ii) a(L(a) = ak(fa) such that ak(fs) = af(d) = f(ad) = k(fs) = L(ad)

(iii) L(ab) = ku(f& ¢) such thatuk( o 2 = f(ab) = kf(a)kf(b) = k(fa)k(fy) = L(a).L(b)

(iv) L(€) = k(fs) such that k(fs) = f(€) = €. Then L is F'S*—character. O
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Theorem 4.5. Let (/i, é’) be a FS* — OBA with inverse —closed F'S™— algebra cone C. If a non-zero
element in A has inverse. Then, (jl, C’) s an isomorphism to Banach space Ch (é’) .

Proof. Let ¢:(A,C) — Ch (C’) define by ¢(@) = f such that f5(#) = a.2 for all ££C, for all 2€A and
f: C — C is a FS®—character.
To prove that Ch (C’) is Banach space. First, we prove that Ch (C’) is a closed subspace of the set

of all continuous functions on (4,C): Let f,, f, ECh (C’) . To show that:

(1) fl—T— 2 is a FS7— character
i) (it f2)(a+0b)
=/ i . ; L
= f1(a) + fa(b) + F12(b) = (fr-+f2)(@) + (fi+£2)(b)

¢ o v v ¢ o v o\ 2 v g oy o\ 2 v oo v

w( fi¥ f) (a-0) = (T fa(d) [(a+b) —@—B() =3[ (FiFf) (a+0) —(fiEf)@)-
(ot B = (52) (F+ B @ (/3 0= (15 B @ L5 R0 o
(i) B (f,+ f2)(@) =8 (fi(@+ foa)= fi(Ba)+ fa(Ba) = (fi+ fo)(Ba). Foralla, beA
and 3 € C.

(2) B f, is FS"— character

o o

W8 fi(a+8) =8 (fi@+ [HL10) =8 fi@+ Ai)
() A (ab) = B8(f @ f (0)
(iii) u(B)f1 (@) =3 (fl (na)), p,p € C. Then Ch (é) is subspace

Now we will prove that Ch (C’) is closed. We have to prove that Ch (

A
N——
I
Q
>
/N

A
N——
=
a
[l
kﬁ(
MC
Q
>
VS
A
N———

Then, there exists a sequence {fl } in Ch (C’) such that lim, ful = f

To prove fé(]h (é)

Let @, b& C so, f(d+l;) =lim, 00 f, (G+ u): lim, oo fo (@) +lim, 00 f (Z;) = u(d) + f(l;)
Let e C, aeC f(Bd) =lim,so0 fi  (B) = lim,so0 Bf, (4) = Blim, o fo (@) = Bf (d)
Let beC, f(é.B) lin, o0 f, ( ) (B) = limuseo £ (8) limuseo £, (B) = F(a) .S (D).

Ch (

Then f € Ch (c we obtain (Jh( ) ( ) since Ch (0) C Ch (0) o Ch
Then Ch (C’) is Banach space.

To show that ¢ is an isomorphism.
First to prove that ¢ is a homomorphis

m
L ¢a+b)=f, +5 such that Fari(®) = (@+0(2) = ax + bi = fa(%) + f3(&
2. flad) = f(m such that foq(# ):a(a.é):af«(g%)za“(a).
3. ¢(d.b) = fa.y such that f, ;(% ):(a.zé);%:a.(z?.;%):a.fl;gf far fid
a.

Let (a,b)& (A C') such that i # b since # invertible, so @ .4 # b. i for each #&C.
Implies that fa( ) + fa( ) we obtain qS(a) #* (b( ). Then  is injective. Suppose fz ECh (C’), Since

f is a FS®— character functional. Then we can define f5 by fa(#) = @ . & for all # EC. Then there
exist @ €A such that ¢(a) = f; such that f5(%) =a. &.
Hence (4, C) is an isomorphism to Banach space Ch (C’) . O
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5. Conclusion

In fuzzy soft Banach space, we needed define soft Banach algebra [14] and fuzzy Banach space [10],

in our paper, we define a new concepts called fuzzy soft algebra cone, fuzzy soft ordered Banach algebra
and maximal fuzzy soft algebra cone, we then proved many properties about real and complex F.S*—
character like the convexity and the extreme point to the F.S*— character in real numbers and shown
that there is isomorphism from the set of all complex F.S*— character to the set of all maximal algebra
cone, more than we arrived to that the fuzzy soft ordered Banach algebra is a F'S*— character with the
set of all continuous F'S*— characterization which is a set of functions from fuzzy soft algebra cone in to
the set of complex numbers.
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