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1. Introduction

Functional analysis plays a fundamental and important role in the development of applied sciences, as its modern
applications are used to analyze complex problems. Therefore, it is considered a fruitful field of study for many
researchers; see [1-6]. The fuzzy theory presented by Zadeh in 1965 [7], attracted the attention of researchers in the
field of artificial intelligence ,as he showed through his theory that an element can belong to a set partially through the
membership fuction ,and this is considered his development of the classical concept. After that, many researchers
worked on fuzzy theory with different research trends, see[8-12]. In 1999 , Molodtsov challenged traditional theories by
introducing a soft set, which is flexible in dealing with time-varying data to obtain accurate results [13].In 1994
,Matthews [14]created partial metric spaces and introduced a relation in this space through which we can generate
classical spaces .The importance of the fixed point is not limited to proving the existence of solutions to differential
equations without solving them ,but rather its importance extends to being an effective tool for studying the stability of
some dynamic systems, and it has various applications in physics, computers ,and functional analysis. In 2019, Hashim
and Bakry, [15] circulated the common fixed point theories under the influence of Ciric contractions in this spaces of
Partial b-Metric with applied examples in these spaces. In 2023, Kumari et al., [16] circulated the applied results of the
fixed point theory for Kannan contraction in the strong partial b- metric spaces, expanding the principle of Banach
contraction. In 2024. Massit and Rossafi [17] proved the existence of single fixed point for the integral equations in the
b- metric space with algebraic values C*. This research is considered abridge between the concepts of abstract algebra
and the fixed point theory.In 2025,Rani et al., [18] presented KransnoselsKij repetitive method, supported by
illustrative examples, to confirm the efficiency of that method in the convex G- metric space, where they proved the
existence of single fixed points under the influence of expanded contraction in this space. Tarte and Borgaonkar in
2025[19] contribute to the development of the classic concept of fixed point theory by adjusting the contraction in the
compact metric spaces, as the proved that self -derives have unique fixed point in that space. Fuzzy soft is one of the
most powerful and modern mathematical tools ,combining fuzzy theory and soft sets, which gives it great flexibility in
analysis ,as it combines the theoretical and applied aspect ,thus attracting thee interest of many researchers to work in
this modern And flexible field see [20-28].
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Now we will introduce the definition of fuzzy soft Ib - Partial metric space, which is a generalization of the definition
that appeared in [29] ,where in this study the fuzzy soft fixed point of the contractionary functions defined on this space
is found.

2. Preliminaries

In this section we will provide some basic definitions about fuzzy and soft sets as well as some fuzzy soft
metric spaces related to b -partial metric space(bpm.s).

Definition 2.1: [7] Let uz(u) Be the degree_membership of « in X into | = [0, 1], U be a universal set
and . Then the fuzzy set X can be defined by ordered pair X={( («,uzw)) : u € U,uz(u) €1)}

Definition 2.2: [13] The soft set of U is the ordered pair (G, A)can be defined as G4, = {(e, G4(e): G4(e) €
P(U),e € E} ,where G:A— P(U) be mapping, A < E(collection of parameters) and P(U) be a power set
of U.

Definition 2.3: [21] The fuzzy soft is the ordered pair (G, A)can be defined as the collection{e € A, G4(e) €
1Y}

where G:A— 1Y be mapping, and denoted by f.

Definition 2.4: [22]
1- If uG(e) = 1forall e € A then s — (G, A) is said to be absolute —f , symbolized by C,.
2- If uG(e) = 0forall e € A then Fys — (G, A) is said to be null—f,, symbolized by @.

Definitions 2.5: [21] Let (G4, A) and (G5, B) be two fs; for common universal set U then:
1- (G4,A) € (G,,B) ifforalle € A wehave A € B,and G,(e) € G,(e) , uG,(e) < uG,(ey).
2' (GI,A) =(G2,B)if (GI,A) g (Gz, B)and(Gz,B) g (Gl,A)

p if v=vgande=1¢,€ A
0 ifue U—{vg}or,e € A—{ey} wherep € (0,1]

when v € U and e€ 4, then fg; — (G, A) is said to be fg; —point and symbolized by v, (e) -

Definition 2.6: [23] IfuG (e) = {

Definition 2.7: [24] 1. The fs; —point 1,6 is said to be belong to (G4, A)if forall € A,G(e) < G, (e).

2. The fss —point v’ 6.,y is said to be equal to fss —point v 45(e,) if uG1(e1) = uG,(ey) and if vt = v2.

Definition 2.8: [25] The Fg, — (G5, A) can be defined as a intersection of f,; — (G1,4) and (G, B)
UGy (e(v),ife€ A—B,vEU
Where G ¢ ()= UGy ()(V)if e€EB—-AVEU
min[uGl (e)(V), uG, (e)(v)] ,ife € ANB,v € U, wherev € U, BUA =Cande € C

Definition 2.9: [26] Let f4(U) be a non empty fys of U then D : fo(U) X fos(U) = RY(A) is said to be
fuzzy soft metric on o (U) if forall v! 6.y, V2u6(e,)» V2 uc(es) € Tss(U). the following conditions are
satisfy:

1DV 16(er) VP uten)) = D02 u6(e V u(en)):
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2DV yG(er) VP G(en)) = 0.
~(n1 2 =~ 1 ~ .2
3= D e,y V nG(e) = 0 © Upge) = Vua(ey)-

4BV (e V3 uc(en) 2 [DW s (er) V2uc(en) + DV u(en) V2 ucen)]

and (F4(U), D) is fuzzy soft metric space and denoted byfg, — m.s.

Definition 2.10: [27] Let ®°:f (U) xf (V) — R*(A) be function where fs(U)is non- emptyfs of U

~b . . .
and S> 1, then ©" said to fuzzy soft b- metric on fs(U) if for all v 5,y V2 uc(e,) V3 uc(es) € Tss(U),
the following conditions are satisfy:

1 B (0661 Vscep) = 0 if and only ifol (e, = viser-
2BV ug(ey) V2 uc(en) =0

3- D (v u6(er) V2 uG(en)) = D (V% u6(er) V' 6cen)

4B (0 oo VP ucten) TS [BP W usteny Viucien) + D W’ g0y Vucien))

and (fSS(U), :Bb) fuzzy soft b- metric space and denoted by fs; — bm.s.

Definition 2.11: [28] Let fs5(U) is non- empty fo; of U and S > 1 be real number, then D, : f  (U) X
f(U) » R*(A) iscalled fuzzy soft partial on fs(U) if the following conditions are hold:

DBy (0" w6y V2 u6ter)) = Bp(V2u6cer) V' 6en)-

20 6o = V2 (e, iFand only if D, (V2 6(e,) V2 uc(es)) = Dp(U uger) Vi ncen) = Dp(V uaer) V2 u6(en))-
3)D, (V' u6(er) V2 uter)) = Dp (V' u6er) v uticen))-

)0y (" ue1) Vi 6(en) =

B (v e ey Vusen) + BV ueten Viusten) = DoV ueten Vinseen)l for all viigiey) vug(en,
V3 46 (es) € Tss(U)and (ss(U),D,) is a fuzzy soft partial metric space and denoted by fgs — pms.

3. Generalization of Banach s principle contraction with fuzzy soft b-partial metric space

In this section ,some of theorems of Banach contractionary principle are generalized to b -partial
metric space(bpm.s) under the influence of single-valued and multi-valued fg; — mapping with a variety of
contractionary condition.

Definition 3.1

A function 72 = (T, 2): (fSS(U),ﬁﬁ) - (fss(U),Dh) is said to be f; — contraction mapping if there exist
A€ R*(A) with 0 <2 <1 such that for each fuzzy soft point v, see,) V% uc(e,) € Tss(U) We have

D (TR V2 6ep) TAV i) < 2 dp (V% us(ey) V2 uc(en)):
Now, let's take the following example to illustrate the definition.

Let Fo(U) = R*(A) and®: Fo5(U) X Fos(U) = R (A) defined by:

~ 4 4 ~ .

B8 (v e Vo t(en) =V ucter) = Viusten| + (Max{vlusie, v usen)) s then (i,(U),5,) s
1

f,, — »ms. with S=3 and 72 is be f,; — contraction mapping where Tﬂ(vluG(el)) = U”z&

since 5 (T2 ug(e)) TAV2ug(e,))) = 1505 (0 us(er) Viucer)) A€ RT(A)
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Definition3.2
Let (FSS(U), :T)z) be Fss — bpm.s,and CB(fss(U) the collection of all non empty

fss —Closed and bounded subset of f¢(U)then for all M,N € CB(fs(U),define }[,?(M,N):

~b ~ - - -
Max{subq o 20 Bp(@uce) N), SUbb g0 Dp(Buce) M)} s called the fg; —Hausdorff b-partial metric

where D5 (Xu6(e) M) = inf {D5(Xu6e) Aucee)) Auce) € M} is the distance of fg; —point x,6 (o) to M.

Definition 3.3

Let fss(U) be any non empty fgs an element x,; ) in fss(U) is said to g5 — fixed point of a multi valued
fss —mapping , T0: Fss(U) - 26 if XuG(e) € T'Q(xllG(e))

Where 2*k6( | denote the collection of all non empty sub set of ., (U)

Remark 3.4
Iet(fss(U), :Bz) be bpm.s and A be any nonempty -f in(fss ), 552) then a,ge) € A

if and only if, :Bi (aug(e) A) = iiz (@uc(e) Auc(e)) Where A closure Fgg of A with respect to5 .

Proof. Let a, ;) be arbitrary A to prove D5 (a6, A) = D5(aucee) Qucce))

. ~ ~ ~b ~b ~ = .. =
Since A = {uﬂc(e) € Tss(U): D, (wug ey A) = Dp(uﬂc(e).uuc(e))} and let a,g(e) € A by definition of A
52(%6@,0‘1) = 52((1”6(3), a#G(e)) must be hold.

Now ,to prove the converse let D5 (aucee) A) = D5(Augey Auce) and  let wyge) be anyfgs —point in
fss(U)

Such  that D5(uugee) A) = D5 (Uuseey Unceey) that is mean the  definition of A is hold therefore
Auc(e) €A.

Lemma 3.5 Let (fss(U),ﬁz) be fs; — bpms .Then forany M, N, W € CB(f.(U) we have:
~ ~b ~

1-8, (M, M)= sup{D, (auc(e), W (e) ) Guce) € M}

2-85(m, M) SH(M, V)

3- 65(M, V)= 0 implies that M € v

~ . ~b
4-50(M, ) £ S[EH (M, W) + 8L (W, V) —lnfwuc(e)gwibp(wuc(e), W)l

Proof.(1) from Remark 3.4, if M' € CB(fss(U),then for all a,ge) € M, we have

D5 (auce) Auce)) = D5(augeerA) and A = A.
~ ~b -
So 5{,’(1\/[, M)=Z sup {ibp (aﬂg(e), aﬂG(e)), QG (e) € M} —

~b ~
6{,’(]\/[, M)= sup{Dp(aHG(e),]V[), Auc(e) € M}

(2)Let aﬂa(e) é M,since 52 (aﬂg(e), a#G(e)) § 52(61#(;(9), byG(e)) for all bﬂg(e) EN
SO (Autey Qo)) S BL(Augey N) L So(M, V). From (1), we have

~ ~b ~ ~
82 (M, M)Z sup{®,(auc(e) Quc(e) ) Quce) € M} < LM, V)
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(3)Let 85 (M, V) = 0 for all aygee) € M, that isD5 (a6, N) = 0
Forall augee) € M ,from (1) and (2) we have D5 (aueee) Guce)) S So(M, N)= 0
for all () € M, that isD(augcey Ausee)) = 0, 50 Bj(@usier V) = Dp(@useer Ausee))

Forall a,ge) € Mby Remark 3.4, a,ge) EN =ENs0M E N

(4) Letayge) € M, buge) € Nand wyge) EW
Dp(@usce buce)) < SIBp(auaer Wice)) + D (Wut(e) bucie)) = Do (Wus(ey Wue)]

5085 (@uger V) + SDE(Wogier Wieer) Z SDS(ayer Wusce)) + Op(Wuscerr bucee))]

since wyg(e) is any fss —elment of W
80, Dp(@uger V) + S{inf,, . e D (Wutter Wus)} <
~b
S[D,(auce) W) + 5 (W, N))]
since a g (e) is any fg; —elment of M

~ . ~b
50, 65 (M, V) < S[SH(M, W) + ) (W, V) — lanMG(e)gwap(WuG(e), W6(e))]

Lemma 3.6 Let M, N, W € CB(f.(U),then :
Q) HE, V) £ MYV, M)
) HE (v, ) Z HE (v, )

(3)) HE (M, ) Z S [HE M, W) + HLW, V) — inf(B, Wye o) Wac(e)): Wua(e) € W)

Proof .By (2) of Lemma (3.5) Then 2 (M, M) = §(M, M) £ 85(M, )
< Hp (M, ) . By (4) of Lemma (3.5.)

P (M, N) = max{ 85 (M, N), 85 (N, M)}

= max{S(SF(M, W) + 85(W, V) — infy . ewDy (Wi (e) Wus(e)))s

(LW, W) + 8E(W, M) — infy, . ewDy Wuc(e) Wia(e)))}
= max{S(6L(M, W) + 85 (W, N) + 8L (N, W) + 85 (W, M) } = S{inf oy, ew D, (Wa(e) Wus(e))}
< max{S(65(M, W), 82(W, M))}+ max{S(65 (W, N), 55 (N, W))}
~S{nf w1500 WDy (Wi 02 Wi (@)}
= SHEM, W) + SHEW, N) = SEnF{B, W6y Wus(e)): Wuace) € W}

~ . ~b ~
= S[HYM, W) + H)(W, N) — 1nf{:op(wuc(e),wﬂG(e)): Wygee) € WH

Corollary 3.7  Let (fSS(U),f)ﬁ) be fss — bpmsthen for all M,V € CB(fss(U) if HH(M,N)=0
implies that M = N

Proof .Let H2 (M, M) = 0, by definition of HY , 77 (M, V) = (N, M) =0
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By (3) of Lemma (3.5) ,we have M’ € NandN' € M Thus M = V.

Remark 3.8
The converse of corollary 3.7 is not necessary to be true ,to illustrate this, take the following example:

Example 3.9

Let where E={ e, e ,}, U=[0,1] and D5:f. (U) x . (U) = R(E) defined by:
- 2 ~by - :
Db (ulu(;(el),ul uG(ez)) =(max{v' (e, V% uc(e, ) then (fSS(U),Dz) isfgs — bpmas with S=2

}[zl)j(fss(U) Hss(U)) = 6£(fss(U) Hss(U))= 1#0.

Lemma 3.10

Let (fss(U), 52) be Fg —bpms, if M,N € BC(f,(U)), then for any auge) €M, there
buc(e) = buc(e)(@uce)) € N such that D) (aHG(e),b#G(e)) <bh }[{,’(M,N)here h>1.

Proof. If M = WV then from (1) of Lemma 3.5, we get on

HE (M, N) = HEOM, M) = SEM, M)Z supys e By (4 ug o) W uen)

Now , let a,g(e) € M since h > 1then we have

B (aucee) buce)) < SUP 41 o EM 52(’%1#6@1)'%1#6@1)) = HE(M, M) £ YHE (M, N)
Then by ey = auce) satisfies DY (aue ey, buce)) < b HE (M, N)

If M E N et aygee) € M such thatdl (auce Puce)) S HHLM, N forall buge) € N

Then inf{B, (@u6(e) Pug(e)): buc(e) € NS HE (M, N). That is BE(aueey V) S b HLM, )
And HP (M, ) S 8R(M,N) = sup,a ., ene By (U yi (e V) SHHL (M, N)

Since M # N ,from corollary (3.7 ) we get 3£ (M, V') # 0 and we have h < 1thisis contradiction.

Theorem 3.11

~b ~b ~b . .
let (fSS(U),bp) be a complete Fys- bpms and T12: (fss(U),Dp) - (fss(U),Dp) be fss — mapping with
coefficient S> 1 ,that is B5( T2( v 6ee) T(V2u6eep)) < 4 DLV 6y V2 uc(ey) then

) T has afg, —fixed point v, (e in f5s(U)
i) If vu6e, IS an arbitrary point of fss(U) and (V")) Is defined
vn+1uG(en+1) = T'Q(vnuG(en)) , n= 0,1,2,.... ,then limn_,oo Un”G(en) = UucG(e) and

~.n
=b =S =pryl
:Dp(vn,uG(en)r UyG(e)) < 1-s1 po(U uG(eq)’ UyG(eo))

Proof. Let 1 € [0, 1) be a 55 — contraction constant for 7.2 and vy (e,) € fss(U)
A sequence (V™6 e, is defined by v™1 co ) = TOW"46¢,)) »n=0,1,2,....

So ,by contraction property, one get
52 (vn+1HG(en+1)’ UnHG(en)) g I 52 (vn,uG(en)' vn_l,uG(en_l))

= 52 &b -1 -2
<A po(Un #G(en—1)'vn ﬂG(en—z))
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2 2, (0" g en) V" utten-n)
By repeating the same process we get:
B (Ve Vu6en) E By (0 ey Vi)
Now to show that (v™,6(,)) be fss —Cauchy sequence in in (fSS(U), 52)
For all m> n ,and by applying the triangular property of the bpm.s ,one get
DY (V" ey V uGen) < SI D} (Umua(em).vm_lua(em_l))
D (V™" (e V" uGten) — B (U™ ubien V™ uGiem-n)]
2SI AP (V™ e emy ™ b em ) +S2 B (0™ om0 V™ P em o)
+5 (V™2 ey V" uGien)) — Dp (Um_zuG(em_z) 'Um_zua(em_z))) = B (V™ 6o V™ ten_p)]
B (V™ e V" u6en) TS By (V™ w6 ey V™ i emr))
+528, (0™ o) V™ (o) T ST (U G )V o)
DB (U™ ey V' Geny) S S AT 52 (UluG(eﬂ'UﬂG(eo))
+S2AM2 B (U i) Vo)) 7 ST, (0 o0 Vo)

S

~b - .
mﬁp(vluc(el),vﬂc(eo)) this ImplleS

By (V" 6oy V' iGen) =
%@(Uluc(el)'l’uc(eo)) — 0asn- oo that is mean (V™ 46(e,? 1S afss —Cauchy sequence in inf,(U) and
since fss(U) is complete , (v"5e,)) 10 fss —€lement v, e in f5s (V).

Now ,to show that 72(v6(e)) = Uuce)

B (V" u6teny Vuc) = STBY (0" 6o V™ L ucensn)) + D5 (V™ u(ens)s ViGee) —
By (vn+1llG(€n+1)’ Un+1#G(en+1))]

since DY (V™ yG(er1) Vo) A D50 uaer)s Ve

By repeat the same appreciation on D5 (vn+1y6(en+ 1):UyG(e)) then

~ ~ ~n+1 o ~
1 2
BE (V™ i(ensr) Vuc@) SSA D0 uger) Vucten) + D5 (V260100 Vb))

By repeating the substitution we get

_ - ~ 2 _
D5(, UnuG(en)'UuG(e)) SSAM1+SA+ (5’1) + ]bz(vlﬂG(eﬂ'qu(eo))

=b = ‘i)n N 1
Bp (V" u6teny Vu6() = =55 Dp(V 6 (er)s Vus(eo))

Theorem 3.12 let (fss(U),fBz) be a complete f- bpms with coefficient S> 1 and T2 be a single self
valued fs — mapping defined on F (U) such that :

1) :512 (T“Q( UlﬂG(el))’ T“Q( UZHG(Ez))) <

~b ~b
agp(vzuG(ez) ’Tﬂ(“1uG(e1)))[1+Dp(“1uG(e1)’ 79( ”zuG(ez))]
~b
148, (U 4G eV uGes))
&bro1 2 1 2 87
+ 59, (v 46 ey V2 uc(e,)) TOr €ach vty e,y v2u6(e,) € (0, 1) such that

a+b<iand5(%)<i
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2 For some v,¢(e,) € fss(U), the sequence (T02(v,6(e,)) has a subsequence (TO™% (ng(eo))) with
U u6(e) = liMpyeo TO™ (V46 ), then T2 has F fixed point , that is v*,6(e) = T2V 46 (e))

Proof .Let g e, € fss(U) such thatv!,ge.y = T2(vu6(e,)) define the Fgg sequence

V™6 (e BY V" G ens) = TRW u6(ey))

Dy (TQ( V" e ) T UnuG(en))) <

~b ~b —
By (V™ uG(en) V™ p6(en e )| 10 (0 pG(en_y) VuGien))]

b, o _
1+D,(v" 1,uG(en_1)' V™ G len)

~b —
+63, V" g iens) U uG(en) )
~b
(1- a)i)p(v"ug(en), uG(en+1)) b3, p (O™ uGen_r) VM uG(en) )

b +1 = b (yn—1
B} (V"6 V" iensn)) = ey DH " e Vo)

- b b _
= (1-a) [(1 —a) po(vn 1MG(6n—1)' UnuG(en))]

By repeating the same process we get:

~ ~ p I ~

B (Ve V" utensn) = o) B} (Vutteny V' e
1)

To show that (v™ 5 (e,)) be fss —Cauchy sequence in in (fss ), 52)

By using the trigonometric property in bpm.s then we have

~ ~ ~b ~
b + +1 b (;n+1 +
Dy (UnllG(en)'Un mMG(€n+m)) < S[dl’ (vnHG(en)’ " HG(9n+1)) +Bp (vn uG(eny1)’ vt m“G(enH")) -
b (,n+1 n+1
Dy (U HG(en1)’ Y uG(en+1))]
By repeating the same process we have:
b + = cAib(,n n+1
bp(vnuG(en)'Un muG(en+m)) < Sd, (U uG(en) V HG(3n+1))
2&bn n+2
+ 828, (V™ w6 ey V" kG ensn)) Fooee

&P, n+m—1 +
+Sm®P(Un ™ MG(en+m—1)’Un mﬂG(en+m))

()
Substitute (1) in (2 ) then we have

B (V" Gy V" " i) = Sdp (U#G(eo)'vluG(el))(u a)) L
m b m—1
("]

((1 a))
1- ((1 a

N + < Jb 1 0N
:Dg(vn,uG(en)'Un m,uG(en+m)) d (UHG(eo)'U MG(€1)) —>0asn - o

~ ~b ~ R

AISO’ db(vnﬂG(en)’Un+mﬂG(en+m)) = :?P(Unﬂc(en)’Un+mHG(en+m)) —~0asn—o ’that IS mean <vn#6(en)>
isfss —Cauchy sequence in in (fss(U), d?)

Since in (f5(U), d") is complete then (u™,6(c,)) CONVETrges to vy (e,) iNfss (V).

Now, by using the trigonometric property in bpm.s for each i we get
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5 (Vuoteo T2Wus () 2 S, (Voo T2 ueen)) + By (720" 60 T2 is(en)) = B
(T'Q (U nHG(en))’ TN (Un#G(en)))

Y (Vs eoty T2Vt eniy)) Z SIE5 (Vuceni TR o)) (T w0 TA(Vnsenn))) =

By (V" uen) T2V  uien) ) [ 1485 V™ u6en)y T usemy))|

por
1+Dp (V™ uGen) V™ uGlen))

—bB, (V" (e V" uc(ey )] = 085 — oo that is

@g (UMG(eOi)'TQ(UuG(eOi))) = 6 ,hence T'Q(v,uG(eoi)) = qu(eoi) for each i.

Theorem 3.13 Let (TSS(U), 52) be acomplete - bpms and Z02, WA be a two set valued f,; — mapping
defined on fss(U) such that the contraction condition

Hy (ZQ( Uy (e) ) W12 (VMG(E))) < L (Uug(e), Vg (e)) Where
Ly (Uug(e) Vi (o)) = max{@Z(uuG(e)' Vug(e)): 52 (uuG(e)’ z0( uuG(e))) , 52 (VItG(e)'m}f2 (VMG(G)))}

And b € (0,1), then 202, WA have a fg;-common fixed point

Proof. Let u®,cee.) € fss(U), v ug e,y € W2(uy6e,) ) then we have two cases:

First:

If L5 (06 ee) U ucten) = 0.then uuGieq) = v ugien) 50 Wit(eq) € WR( ue))
Hence u®,¢e,) is a fss — fixed point for 22, Wa.

Second:

If L5 (u®6(e0) VM ucey)) = 0, then by lemma(3.10) with o > 0 such thath + o < 1

There is v2,6(e,) € Z2(v'y6(e,)) Such that
B (V2606 v o) E HE (Z0(0 460 W0 s(en)) ) + 0L (0 use) ¥V uccen))
Also, there is v 5(e,) € 22(v?,6(e,)) such that

By (V3 uen Vusten) < Hp (ZQ (v2u6(en) WO (Ulua(el))) + oLy (V' ug e Vuc(er)

Then, we have a fss —sequence (V™ ¢ (e,,)) N fss(U) such that

a) U™ Gtemin) € WU 6 (e ) V™ P uG(emsn) € 2™ uGtemin)):
b 0 1 T A

b) Lp( UG (eo) VU MG(91)) > 0-~

) B (V™ () uGem) =

Hy (ZQ( V"6 () WA( Um_luG(em—d)) + oLy (V"6 tem) V™ iGtemo)) -
B B (V™ ) V™ (enen) T Hp (22 (0 ) WAV )
+oLh( V™ G ems) UmuG(em)) -

Then we have, 75 (Z2(0™ g (e ) W20 ™ u6(e) ) Z L5 ( V™ ey V" G em))

ThusH2 (Z2(0™  yepy)) W20 ™ i) ) 2 RES( V™ ey V™))
whereR=ph+o0<1

b +1 = b -1
hence Dj (um ”G(em+1),vmua(em)) < ERLP( U™ UG em1) V" G em))
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2 RMax(B, (0™ o enr) V" 6 em)) By (V" u6emoy Z200™ s en ) )
B (™ i6temr WAV ™ i6te) )}

- —~b _ ~b
< RMax(D,(v™ " 6 (em-1) V" u6 (em) ) D (V" w6 (em) V™ i eman)) -

Now, we have two cases:

First: if Max{®, (™ ug ey V™ w6 em) ) B (V™ w6 ey V™ i eman))

=05 (V™ 6em V™ o)) 1N D (V™ 01 V6 em)) 2 RO (V™ V™ i)

Z B, (V™ e V™ e,y ) that is contradiction.

Second: if Max{®, (V™ 4(ep) V" w6 em) )» Do (V™6 ey V™ i eman))

=B (V"™ e V" uGen) EN DS (V™ G 0™ e, ) E RV e V" o)
< 9{Zijz(Um_luG(em_l)' Um_zuG(em_z))

~ ~b 1 0
< iRn'Dp(U pG(e) U ItG(eo))

Since R =h+ o < 1then (W™ 5, isfss — Cauchy sequence
Since (FSS(U), 52) be acomplete Fy,- bpms then(u™ (., )) IS converge to u,ge)
iNFys (U), that is 1imy,_e0 By (V™ 4o ) Unae)) = By (Uuae)r Uncie) )
since, B4 (V™60 WAoo ) 2 Hp (20 (0™ ge,) W (Unoce)
< RLp (V™ u6eman) YG(e))
2 RMax (B, (0™ e ey a6 By (V™ (e Z20™ g o))

B2 (Wuecer W2(uye0)) )}

By applying the triangular property of the bpm.s ,one get
ol (uuG(e)'W-Q (uuG(e))) < SB35 (V™ u6(emy WuGie)) + Dp (UmuG(em)'W-Q (uuG(e))) — D} (Wu6(ey Utce))]
<S [52 (UmuG(em)' U6 (e)) + 52 (uuG (e) Wﬂ(uuG(e)))

1m0 B (W0 W(Wig()) T R DY (W0 W)
Then, Db (uﬂg(e),W!)(uﬂG(e))) =0, hence uyge) € W2(uug(e))
That is uyg ey Is fss —fixed point for W
A0, B (V™ 50e,., Z2(Wucco) ) 2 33 (20 (™ e )) W)

< R (0™ uemen) Yuc(e))

2 RMax(®, (V™ 6 W) By (0™ u o V™ 2 (omrn) )
ok (uuG(e)' wa, uuG(e)))}
B8 (V™ uteny Z2(Uuccer) ) £ SIS V™ e W) + Db (Wuser Z2(Wuscer) ) = D5 (Wacer Wucce)]
but limy,,e 52 (UmuG(em)'Zﬂ(uuG(e))) <R, (uﬂG(e)'Zn(uuG(e)))
Then, B (Wugce 22(WuGee) ) = 0, hence () € Z2(uyge))

That is uyg e) Is fss —fixed point for 20
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That is meanu,,; ) is common f,; —fixed point for 22 and WAQ.

4. Conclusion

In this paper ,a new and flexible theoretical framework is studied that combines b-partial metric space and
the concept of fuzzy soft set by introducing the definition of the b -partial Hausdorff metric. In addition,
some theorems related to the Banach principle were developed under new contractionary conditions .we
generalized these theorem to the fuzzy soft b -partial space ,proving the existence of common point for both
single-valued and multi-valued fg, — mapping in this soft fuzzy space .Finally, this framework provides a
bridge to many diverse applications ,as it is used in fuzzy dynamical systems and to improve many artificial
intelligence algorithms.
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