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Abstract. In this work, we are going to prove the fixed point theorems (FPT’s) for the existence and
uniqueness of soft tripled coincidence point for contractive maps in the setting of soft fuzzy metric space
(SFMS). We have also given an application to our new results in finding the solution of an integral
equation.
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Introduction

The concept of uncertainty was very well handled by Zadeh [1] by introducing the concept of
fuzzy sets. Fuzzy set was then generalized to fuzzy metric space by Kramosil and Michalek [2] and
George and Veeramani [3]. In case of uncertainties in data consisting of parameters, Molodstov [4]
introduced soft sets. The concept of soft set was further generalized and formulated to other
spaces and hence new spaces were introduced. The concept of soft set was applied to fuzzy
metric space by Ferhan SBéla Erduran, Ebru Yigit, Rabia Alar and Ayten Gezici [11] and hence
presenting SFMS.

The tripled point concept was given by Bernide and Borcut [9]. Further A Roldan, J Martinez-
Moreno and C Roldan [10] gave FPT’s for the existence and uniqueness of tripled fixed point for
contractions in fuzzy metric space (FMS).

In this work we are going to extend the FPT’S given in [10] to SFMS by introducing the
concept of soft tripled coincidence point.
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1. Preliminaries

In this section, we are going to discuss some basic definitions and results already present in
the literature.

Definition 1.1 ([10]). A t-norm is a map * : [0,1] x [0,1] — [0, 1] which is associative, commu-
tative and increasing and has 1 as its identity. Further, a H-type t-norm is defined as a t-norm
x, if for a sequence {n * a}, where n € N is equicontinuous at o = 1.

For example: Define x = min, that satisfies min(¢, k) > ik for every ¢,k € [0, 1], then x is a
continuous H-type t-norm.

Definition 1.2 ([11]). Consider T an arbitrary non-empty absolute soft set, w be a map from
SP(T)x SP(T)x(0,00) to[0,1] and * is a t-norm, then the 3-tuple (Y, w, x) is known as SFMS
if it satisfies the following assertions for all T,kR, A € T and p,v > 0,

T,R,.):[0,00) = [0,1] is left continuous;

0.k, 0) *w(k,\v) < @B\ 0+ v).

2. Main Results

In this section, we are going to define our main fixed point theorems.

Definition 2.1. Consider (Y, @, *) be a SFMS and a function g Y — T, then g is continuous
at T € Y if for a sequence {T., } in T that converges to T, the sequence {gt., } s also convergent
and converges to gt.

Remark 2.1. For 0 < 7 < 1 and 0 < o, 3 < o0, then o < B implies 1* > i? | i.e. for
0<a<pB<1, wehawe w(i, R, 0)* = w(i, R, 0)° > w(T, R, 0).

Definition 2.2. Consider G: T x T x Y =Y and h: ¥ — Y be two functions, then
(i) G and h are commuting if for every i, &, A € T, we have hG(i, &, \) = G(hi, h&, h\);

(ii) for (1,7, A) € T x T x Y is known as a soft tripled coincidence point of functions G and h
if G(t, 7, \) = hi, G(R, \,0) = h and G(\,7,&) = hx.

Now, we are going to state and prove our main FPT’s.

Theorem 2.1. Consider x be a H-type norm so that x xy > xy. Consider 0 < 7 <1 and 0 <

a, B, <1 sothat a+ B+~ < 1. Consider (Y, w, *) be a complete SEMS and G : T x T x T — T
and h : T — T be two functions so that G(Yx T xT) C h(T) and h is continuous and commuting
with G. Let for all Tk, \, & f,g € T and o0 > 0, (1) is satisfied,

w(G(T, R, N),G(e, f,7), 70) > w(hi, he, 0)* * w(hR, hf, 0)° * w(h\, hg, 0)". (1)

Then, G and h possess a unique soft tripled coincidence point. Moreover, if we consider h~1 = {1}
and G =T is constant, then also (T,7,7) is the unique soft tripled coincidence point of G and h.
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(In the proof, we will consider w(h, hi, 0)° = 1 for every ¢ > 0 and 7,& € T).

Proof. Consider G be constant, i.e. there exists 7., € T, so that w(z, &, 0) = I.,. As G and h are
commuting, we have hi., = hG(i, i, A) = G(ht, hi&, hA) = ie,. Thus, ., = hic, = G(le,, e, le,)-
Let h™'(ic,) = {te,} and (5,7, A) € T x T x T be another soft tripled coincidence point of G
and h. Then, ht = G(7,R,\) = I, hence 7 € h='(z.,) = {f,}. On similar lines 7 =% = X\ = I,
and thus G and h possess (e, , Ze,, Le,) as its unique soft tripled coincidence point.

Now, consider G is not constant, then («, 3,7) # (0,0,0). In this case the proof is divided into
5 steps as follows:

Step 1: Consider z.,, ke, and Ae, be any arbitrary elements of Y. As GIxTxT)Ch
choose T¢,,Re,sAe; € Y so that hie, = G(ie,,Re,,Ne,)s hFe, = G(Fe,,Ne,sle,) and h,
G(Ae,,le,, Fe,)- ChoOSe ey, Reys Aey € T 50 that hie, = G(le,, Feys My )y R, = G(Fe, 761,%1)
and hX., = G(Ae,, e, , Re, ). Continuing like this, we can construct sequences {z., }s {Re, } and
{)\en}, so that for n > 0 we have hi., , = G(Leﬂ,ﬂ@n,)\en) he, . = G(Re,,Aensle,) and
h)\en+1 = G( envbenﬂkaen)

Step 2: Consider ¢ > 0, 0,(0) = w(hic,, hte, ., 0) * @(hke, , hRe, ., 0) * w(hXe,, h;\enﬂ,g). As
0
p

0., is increasing (because @ (7, K, ) is an increasing function with respect to g) and p—790 < 0 <
0.(2).
T

(hLena hben+17 Q) W(G(Len 19 Hen 19 )\6n71)7 G(Zenv R./en ) 5\871)7 Q)

«@ B N 0 B
w(h ley,— 17hLen’7) *w(hﬂen_lahﬂen,*)
T

thus we have
On(0—70) < 6n(0)

N

From (1), we have

(hnen’hﬁen+1’g) w G(’fen I P 1) G(Ren75\en7zen)7g)

Z>w

(h Re,_;PRe, , g) * w(h;\ewl,hj\en, g)ﬁ * w(hZenfl, hte,,, g)v; @)

(
w(h/\enah en+179) W(G(S‘ en_13len_ 17 Re, 1) G(/_\enazem’_{en)ag)
. 0\ _ N _ oy ()
w(h en_1 ean) *w(hLenfl,hLe",T> *w(h/{ewl,hmen,T> .

Thus, we have

hte , ht, > . AN R R 2)” ) AN
w(hte,,, hie, ., 0) =@ hLenfl,hLeM; * 70 hlienil,hlien,; * T h/\enfl,h)\en,;

> @ (e b, 2) e (Wi e, ) e @ (Bhe, B, 2) = 001 (2):

o N . 0\® 5 o o0\f ~ AN
w(hke, ,hRe,.,,0) > w(hﬁe”fl, hR&e, , 7) * w(h)\enfl ,he,, 7) * w(hLew1 , hie, 7)
T T T

> @ (Wi, e, 2 ) e (e, s bhe, 2 ) o (b, b, 2 ) = 001 (£):

T T 5 T 0\® _ _ 0\’ _ AN
w(h)\en,h)\en+1,g)>w(h)\en_l,h)\en,;) *w<men_1,men,;) *w(hnen_l,hmen,;>

w(hj\enfl,hj\en, Q) * w(h[enfl,hlen, Q) * w(hl%en71 , hRe, Q) =0, (Q)
T T T T
Hence, we have

DRl i, 100, (B, s e,y 0). (W he, B, 1 0) 2 00t (2) 2 0nma(e). (6)
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Changing o by o — 7o in (6), we have
w(hzen ) h[enJrl y 0 — TQ)) w(h/"?‘en 1) hRen+1 , 0 — TQ)? W(hj\en ) hj‘en+17 0 — TQ) 2 91’7,—1(:9 - TQ)
Therefore, we have
0, (0) = w(hie,, , hie,,,,0) * @W(hke, , hke,, ,, 0) * w(hXe, hj\enﬂ, 0)
S ~ _0\° _ _0\F 5 A
> (wl(hie, y,hle,, =) *w(hke, ,,hRe,, =) *wlhAc, ,,hA,, —
T T T

* (w (hlen_1 ,hie,, 2
-

_ _ 0\ 0 _ A
= w(h%T l,hLeL,;) *w(luenfl,heen, ) *w(hl'e",phl'env ) )
_ _ 0 B _ & _ _ Y
* (w(hﬁ“en—l’hﬁ“€n77> *w(hﬁ“en 1’hl€6n7 ) *w(h‘,{en*17hﬁ€“" ) )
T
_ _ _ _ B _ _ a
. (w(h/\eﬂ_l,hAen,g>7*w(h>\en_l,h)\en,g) *w<h/\en_1,h>\en,€) )
T T T
« ¥ B8
> w(hzen l,men,g) .w(hzenfl,hzewg) .w(hzenfl,hzen,g) )
T T T
_ o\" _ _0\“ _ _0\"
* (w(hﬁe” l,h;‘ie",;> .w(hlienil,hlien,;) .w(hmewl,hme",;> )
3 VA NI, A 3 A
*(w(h)\e%l,h/\en,;) w(h)\enfl,h/\en, ) .w(h)\enfl,h/\en,ﬂ )
B _ o\otBhty 0\ B+ - < o\aotBty
:w(mew 1,men,7) *w(hﬂen_l,hnen,f) *w(hken_l,h)\en,f)
T T T
> w(h[e B 9) *w(hkenﬂ,hken, Q) *w(hﬁem,hi\en, 3) - en,l(g).
T T T T

on(g) 2 an—l(g) 2 en—l(Q) 2 on—l(Q - TQ)- (7)
Similarly, we get 6,,(0) > Qn_l(g) > Hn_Q(T% > > 90(—"), where n > 1. Thus, we have
. 1Y .
> —_— = = M
Jm (@) > fim (Z5) =1 fim 0ul0) =1 ®

and

@(hie,, hic,.., 0), W(hke,, hFe, .., 0), W(hAc,, hAc, 11, 0) = On(0) = Op-1(0—70).  (9)
Claim that for every o > 0, n,m > 1 (10) is satisfied,
w(hie,, hic, .. 0), @ (hEe,, hFe, ., 0),@(hAc,, h)c, .., 0) = m*0,_1(0 — To). (10)
If m=1 (10) holds trivially. Now, let (10) holds for some m. From (1), we have
T (M, s ey T0) = @(Glle,s Fens Aen)s Glles s Fenims Aenyn ) TO)
> w(hte, , hie, ., 0)" * w(hFe, , hke, .., g)ﬁ * w(hXe, hS\eHm, 0)”
> (m#0p1(0—70)" % (m*0p_1(0 = 70))" * (m*0,_1(0 — 70))
> (m#0,_1(0—710))*(m*0,_1(0—70)".(m*0,_1(0 — T0))"
)

=(m*0,_1(0—70)*P =mx0,_1(0—T0).
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Similarly, we have w(hie, e, i1, 70)s @ (hEe, s Mee, 1> TO), @W(hAe, s hAe, iy, TO) =
m*0,_1(0 — T0). Thus, we get

w(hlen ’ hzen+m+1’ Q) = w(h[en ) hz€n+m+1 V0 —TO+ 7—9)
w(hie,  hie, 0 —T0) ¥ @(hic, s hic, .1 TO)
0

=
>0 1(0—T0)*x (m*0p_1(0—70) =(m+1)*0,_1(0— T0).

The similar holds for w(hEe, , hke, .. 1, 0), @(hAe,, R, .15 0)- Thus, (10) is satisfied.
Claim that {hZ., } is a Cauchy sequence.

Consider ¢ > 0 and 0 < ¥ < 1 be given. Then, as * is a H-type t-norm, there exists § € (0,1),
so that m*xa > 1 — X for every o € (1 — 4,1]. Thus nhHH;O 0, (0) = 1, that implies the existence

of m, € N so that 0,,(¢0 — 70) > 1 — § for every n = m,. By (8), we get
w(h[jen7hzen+7n7 0) w(h’%enah’%efwmv 0), w(hj‘envh;\en+ma 0)>1-%.

Hence, {ht., } is Cauchy. On similar lines it can be easily proved that {h7., } and {h\., } are
also Cauchy sequences.

Step 3: Claim that h and G possess soft tripled coincidence point. Consider T is complete,

which implies the existence of 7,%, A € T so that lim 7., =, lim k., =& and lim A, = \.

By the continuity of h, we have lim hhi., = ht, lim hhk., = h& and lim hh)\., = hi. As G
n—0o0

n—oo n—oo

and h are commutative, we have hhi, ., = hG(le, , Fe,,Ae,) = G(le, 1 Fenyrr Aenis)- From (1)
we have

w(hhie,,G(T, &, ), 70) = w(G(hie, , hFe, , hAe,), G(T, R, A), T0)
w(hhi., , ht, 0)* * w(hhFe., , h&, 0)° * w(hh., , b, 0)7
w(hhte, , ht, 0) * w(hhFke, , hE, 0) * w(hhc, , R, 0).

=
=

Taking n — oo, we have lim hhi., = G(T,R,\). Thus G(7,%,\) = ht. Similarly, we can prove

_ n—>90 _ _
that G(R, A\, 7) = hk and G(\, T, R) = hA, therefore G and h possess (7, %, A) as their soft tripled
coincidence point.

Step 4: Claim that t = G(\,1,k), kK = G(i, &, \) and A = G(&, \, 7). From (1)

w(ht, hke,, ,,T0) = w(G(L, R, A), G(Ren,;\en,%n), T0) ) ()
> w(hi, hie,, 0)* * w(hF, hAe, , 0)° * w(hX, hie, , 0)7;

w(hkg, hj\enﬂ,rg) = w(G(R, f\, ), G(S\en,ien_, e, ), TO) 12)
> w(hi, hAe,, 0) * @w(hA, hie, , 0)° * w(hi, hie, , 0)";

w(hA, hte,.,,70) = w(ij\, 5,R),G(le,  Re, s A, ), TO) ) (13)
> w(h, hie, , 0)* * w(hi, hie, , 0)° * w(h&, hAe,,0)".

Consider I1,,(¢) = w(hi, hie, , 0) * w(hF&, ke, , 0) * @w(h\, hic, , 0) for every o > 0 and n > 0.
Then, we have

I, 1(70) = w(hi, hEe, ., T0) * w(hE, h;\en+1 ,70) * w(h, hte, ., T0)
> (w(hi, hFe,, 0)* * w(hR, ke, , 0)° * w(hX, hi,, 0)")
« (w(h&, hXe,, 0)* * w(hX, hie,, 0)° * w(hi, hFe,, 0)7)
s (w(h, hie,, 0)* * w(hi, hie, , 0)° * w(h&, hXe,,0)7) =
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= (w(ht, hFe,,0)" * w(hi, hi.,, 0)" * w(hi, hke, , 0)")

s (w(hR, hXe,, 0)" * w(h&, h),, 0)* * w(hR, hAc,, 0)")

* (w(h\, hie, , 0)" * w(hX, hie, , 0)° * w(hX, hic, , 0)%)

> (@ (hi, hie,, 0)* w(hi, hisc,,, 0) w(hi, hFc, 0)°)

# (w(hR, hXe,, 0)° @ (hR, hXc,, 0)* @ (hR, hXc,, 0)7)

s (w(h\, hie, , 0)".@(h, hic, , 0)°.w(hX, hic, , 0)%)

= w(hi, hie,, 0)* P17« w(hi, b, , 0)* TP x (w(hX, hie, , 0)* TP

w(hi, hize, , 0) * w(hE, hXe, , 0) * @ (b, hie, , 0) = I, (0).

Hence, Hn+1(7‘g) > II,,(0) for every n > 0 and ¢ > 0. Thus, we have (14) for every o > 0 and
n>=1,

L(e) > Wt (2) 2 a(5) 2 > 1), (14)

Therefore, we get

WV
=

(hi, hfse, ,, 70) > (BT, hte, , 0)** w(hFE, hAe, , 0)% % w(BA, hi, , 0)" > T, (o) (T%) (15)

DR, e, 1, 70) 2 DR, hAe, . 0) % D, i, , 0)° 5 (R, B, 0) > Ta(0) > T (5 )i (16)

™n

@(hX, hie, s 70) = w(hX, hic,, 0)** w(hi, hFe, , 0)°* w(h&, ke, , 0)7 = 1L, (0) > 11, ( n) (17)
T

So, w(ht, hie, ., 70), w(hF, hj\en+1,7'g)7w(h5\, hte, ., ,T0) = 11, (T") for every o > 0 and n >
As 1i_>m HO(T%) = 1, we have li_>m hie, = A\ lim hEe, = ht and lim h)\en = hk. Thus, we

n—oo n—oo
get
G(t,k,\) = ht = lim hk., =&,
n—oo
G(R,\,7) = hk = nh_}n;() hXe, = A, (18)
G(\,1,k) = hA = lim hi., =1,

=
I
>
Q
O
=
&
o
@
=
i
—
N~—
g
~
=
S
N~—
*
g
—
EN\
>l
N~—
—
>

Step 5: Claim that 7 = 7, o) for every o > 0.

Then, by (1)

(hi, h&, 0)* * w(h&, A, 0)° * w(hA, i, 0)” (19)
(G(r,

(h&, hX, 0)® % w(h\, hi, g)ﬁ « w(hi, h&, 0)” (20)
( _

(
(R, hi, 0)® % w(hi, h&, 0)° *w(/m hA, 0)” (21)
( )7
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From (19), (20) and (21) we have

H
=
c
k2
&
\]
&
\Y%
iy
S
=+
=
&
E.
§=s
=
9]
&
¥
\Y%
i
RS
WV
i
m"b
vV
WV
i
3 "0
an
[¢]
=
Q
fD

(A 7,70) > w(i, K, 0)* * @ (R, A, 0)” * w(A, 7, 0)7
> w(i, R, 0) * w(R,\, 0) *w(\, T, 0) = ®(0) = ( i)
-
Taking n — oo, we get lim @(T%) = 1, that implies @(z, &, 70) = w(Fk, A\, 70) = w(\, I, 70) = 1
1'7/4)007
for every o > 0, i.e. £ =k = \. Hence done. O

Now, we will give an example to show the validity of Theorem (2.1).

Example 2.1. Let T_: R and_(T,u) be a SMS under t-norm x defined as ¢ * £ = min{¢, k}.
Define SFM, @ : SP(T) x SP(T) x (0,00) — [0,1] as

—u(Z,R)
_ e e or 0
w(L,m,g):{O ;OerO.

Consider a,b >0 and 0 <7 <1 so that 6a < br. Now, defineG: RXRXR— Randh: R— R
as G(T,R,\) = a(T—R) and hi = bt for every T, R, A € Y. It is easy to show that h is continuous,
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G and h are commuting and G(R x R x R) = R = h(R). Also,

R, A e, f,g —&)+(f—R)|\ 72 —2max(|i=a|.|B=r]) | &
W(G(L,H,/\),G(e,f,g)’rg) — (e|(L e)+(f n)|) e > (6 = )7—
> (¢TI (oag ) mex(irablf R
= =
— min (¢S5 o) = min (o7 o o

Wl

= min([w(hi, hai, o)), [@(hk, 1B, )} [w(hA, 17, 0)]F).
Hence, all conditions of Theorem (2.1) are satisfied that implies the existence of soft tripled
coincidence point of G and h.

Now, we are going to prove our next Theorem.

Theorem 2.2. Consider (Ti,,u)ibe a_complete SMS and let G : TXYxY—=>Yandh:T > 7T
be two functions so that G(T x T x T) C h(Y) with h being continuous and commuting with G.
Let G and h satisfies the following assertions for every t,k, A\, e, f,g € Y,

i. for some 0 <7 <1, we have p(G(t, &, N), G(e, f,§)) < Tmaz(u(ht, he), p(hi, hf),
p(hA, hg));

ii. for some 0 < 17 <1 and 0 < a,b,c < %, we have p(G(7,R, \), G(e, f,3)) < au(ht, he) +

bu(hk, hf) + cu(hA, hg);

i1, for some 0 < a,b,c <1 anda+b+c <1, we have w(G(T, R, N),G(e, f,3) < au(ht, he) +
bu(hi, hf) + cp(hA, hg).

Then, this implies the existence of a unique t € Y so that 1 = hi = G(1,1,1).

Proof. i. Let

As (T,u) is complete, then (Y,w,min) is a complete SFMS. Consider 7,7, \, ¢, f,g € T
be fix. Substitute « = 8 = = % and * = min in (1). Now, if (hL,he 0) = 0 or
w(hk,hf,0) = 0 or w(hA, hg,0) = () then (1) holds trivially. Consider w(ht, he, ) = 1 or
w(hi,hf,0) = 1 or w(hA,hg,0) =1 that implies u(z,€) < o, u(%, f) < o and pu(hA,hg) < .
A hg)) >

Thus, ¢ > max(u(ht, he), u(hk, hf), ( ,hg)) and 7o > max(u(ht, he), u(hi, hf), p(h
w(G(t, R, N),G(€, f,g)). Therefore, w(G(z,,\),G(e, f,§),70) = 1.

(ii) Now, we have
1(G (5,7, N),G(e, f,9)) < m(ap(hi, he) + bu(hk, hf) + cpu(hA, hg))
< T(%u(hz, he) + %,u(h/%, hf)+ éu(hx, hg))
(u(hz, he) + p(hi, hf) + p(hX, hg))

x 3max(u(ht, hé), u(h&, hf), n(hX, hg)).
(i1i) Let T=a+ b+ ¢ < 1, then
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WG %, N),G(e, f.9)) < ap(hi, he) + bu(h, hf) + cpu(hX, hg)
< amax(u(ht, he), p(hi, hf), u(hA, hg))
+ bmax(u(ht, hé), u(h&, hf), p(hX, hg))
+ cmax(u(ht, he), u(h&, hf), p(h, hg))
= (a+ b+ c)maz(u(ht, he), w(hi, hf), u(hX, hg))
= 7 max(u(ht, he), w(hi, hf), u(hX, hg)). O
Following is an example to show the validity of Theorem (2.2).

Example 2.2. Consider ¥ = R, p(t,k) =| 1 — & | for every 1,k € 'f_' and p,q,r,s € R be

so that L >| p | + | ¢ | + | 7 |. Define maps G : T x T xT = YT and h : T — T as

_ T4 gF 4 7\ _
G, R, \) = w and ht = T for every t,k,A € R. Then, it is trivial that part

(iii) of Theorem (2.2) is satisfied and G and h possess (Te,,le,,le,) S their unique soft tripled
s

coincidence point, where l., = ﬁ
-p—q-r

3. Application

Now, we are giving an application to our newly developed results in finding the solution of
an Integral system: B
Consider p, 7 € R where p < gand d = [p, q]. Let T = ®*(9), where u(M,N) = [ | M(0)—N(o) |
G}

do, where f is the Lebesgue integral.
6]

Then, (®1(9), i) is a complete SMS. Consider 7,71,72,73 € R and H : R x R x R — R a map
defined as follows, for every (Te,,Zeys Zes )s (Reqs Reps Rey) € R X R X R,

3

| H(leys ey teg) = H(Reys Fey, Fey) | TZW | e, — Fe, | -
i=1

Claim that for A € R, there exists M;, My, M3 € ®1(d) so that (22) holds for every 7 € 0,
J=12,3,

M;(z) = A+ - H(n;(e),nj+1(0), nj+2(e))de. (22)

Y2
Now, for every My, Mo, M3 € ®1(8) and 7 € 8, define
G(My, Mz, Ms) (1) = A+ | H(Mi(o), Ma(e), Ms(0))do-
[17721

Hence, G(My, My, M3) € ®1(9) so that G : ®1(9) x ®1(d) x ®1(d) — ®1(0) is well defined. And

also we have,

H(G(My, Mz, Ma) GV Noy V) = [ | G0y, Mo M)(0) — G(Na, Na, Na)() | i <
0

</8(/W] |H(Ml(g),Mz(9),M3(g))H(Nl(g),Ng(g),Ng(@))d@)d2<

< /a (/[I)’L]Ti:??j | M;(0) — N;(o) | d9>dt<

j=1
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<Tim/§</6lMj(g)—Nj(g)Idg)sz

3 3
ZTZUjAM(Mj»Nj)dZZT(fi—ﬁ)anM(ijNj)-
j=1

j=1

Let A = 7(q—p)(m1 +m2 +n3) < 1, then G satisfies (1) for every M € ®'(9). Then, integral
equation (22) possess a unique solution of the form (M,, M,, M,), where M, € ®1() i.e.

M,(t) = A+ . H(M,(0), Mo(0), My(0))do.

Conclusion

In this work, we have given new FPT’s for the existence and uniqueness of soft tripled
coincidence point in SFMS. To support our new results, we have given examples along with an
application to show the existence of a solution to a Lebesgue Integral system. These new results
can also be extended and formulated to other new spaces together with the development of other
new results.
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Msarkue TpoiitHbIe TeopeMbl 0 (PUKCUPOBAHHOI TOYKE
COBIAJIEHNsI B MATKOM HEYETKOM METPUYUYECKOM IPOCTPAHCTBE
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Maxapumu Mapkangemsap (CIUTAETCS YHUBEPCUTETOM )
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Awmbana Curn-134003, Xapbsana, Mumgus

Awnnoranmsi. B sToit paGoTe MBI cobupaeMcsl JOKa3aTb TeopeMbl o Henoasuxkuoil Touke (FPT) s
CYIIECTBOBAHUS W €IUHCTBEHHOCTH MSITKOM TPOWHON TOYKM COBIAIEHUS JJIsI CKUMAOITUX OTOOPaXKEeHUH
B YCJIOBHSIX MAIKOIO HEYETKOro Merpudieckoro npocrpascrsa (SFMS). Mbl Takke Jaau OpUIOXKEHUE
HAIIIUM HOBBIM De3yJIbTaTaM II0 HAXOXKIEHUIO PeIleHUs] HHTEIPAJIBHOTO YPaBHEHHS.

KuroueBbie cjioBa: MSTKOE MHOYKECTBO, MSITKO€ TPOIHOE COBIaJieHWe, KOHTPAKINHU, (DUKCHPOBAHHAST
TOYKA.
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