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Abstract: In this paper, we introduce the concept of compatible mapping
for trivariate self mapping F and self mapping g having mixed g-
monotone property in GV-fuzzy metric space and establish tripled
coincidence point theorem for such nonlinear contractive mappings. More
to the point together with several recent developments, our result
fuzzyfies and extends recent tripled fixed point theorem by Borcut and
Berinde [Borcut M, Berinde V. Tripled fixed point theorem for
contractive type mappings in partially ordered metric spaces. Nonlinear
Anal. 75(2011) 4889-4897]. Finally, we construct an example to support
our result.
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1. Introduction and Preliminaries

Fuzzy metric space is an important notion in fuzzy analysis. The concept
of fuzzy metric space was introduced by different authors (see'?
different ways and further using these different concepts various authors
proved theorem which assures the existence of fixed point. Here, we use
notion of fuzzy metric space established by George and Veeramani'.

Specifically, Bhaskar and Lakshmikanthan' established coupled fixed
point for mixed monotone operator in partially ordered metric spaces.
Afterward, Lakshmikanthan and Ciric'® extended the results'> by furnishing
coupled coincidence and coupled fixed point theorem for two commuting
mappings having mixed g-monotone property. In a subsequent series, B. S.
Choudhary and A. Kundu'” introduced the concept of compatibility and
proved the result'® under different set of condition. Very recently Borcut
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and Berinde'® introduce tripled fixed point theorem for contractive type
mapping in partially ordered metric spaces.

The main reason of our being interested in such type of spaces is that of
important applications in engineering problems, such as for access history
prediction, to achieve accesses optimization in information systems, in
quantum particle physics particularly in concern with both string and E-
infinity theory which were given and studied by El-Naschie?*. Tt seems
that E-infinity may be first journal theory which can calculate
electromagnetic fine structure constant from first principle, rather than just
except it as an experimental quantity, determine in laboratory.

Recently, fuzzy metrics have been applied to color image filtering,
improving some filters when replacing some classical metrics®™2’. Also
fixed point theorems play central role in proof of existence of general
equilibrium in market economics as developed in the. 1950’s by economics
noble prize winner Gerard Debrew and Keneth Arrow, a financial equilibiria
and incomplete market. Equilibrium price is fixed point in stable market

Motivated by Bhaskar and Lakshmikanthan'® and Borcut and Berinde'®,
the purpose of present study is to investigate tripled coincidence point
theorem for mappings that possess monotonicity type properties, in the
context of GV-fuzzy metric space which combine method of contraction
principle with method of monotone iterations.

In what follows, we collect some relevant definitions, results, examples
for our further use.

Definition® 1.1. A fuzzy set 4 in X is a function with domain X and
values in [0, 1].

Definition 1.2 A continuous t-norm (in sense of Schweizer and Sklar'
is a binary operation 7" on [0, 1] satisfying the following conditions:

(1) T is a commutative and associative;
(ii) T(a, 1) = a forall a€[0,1];
(iii)T (a, b) < T(c, d)whenever a < cand b < d, (a, b, ¢, d €[0,1])
(iv) The mapping T : [0,1] x [0,1] — [0,1] is continuous.
Remark 1.3 The following are classical example of continuous t-norm

(i) Tm(a, b)=min {a, b}, minimum t-norm.
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0 ifa=b=0,
(i) Ty(a,b)= ab Hamacher product.

otherwise,
a+b+ab

(ii1)) Tp(a, b) = ab, product t-norm.

i b / b>1
(iv) Tn(a,b)= {Snm 2, bj fa+b>l, Nilpotent minimum.

otherwise,
(v) Ti(a,b)= max{a +b — 1, 0} , Lukasiewict t-norm.
b if a=1,
(vi) Tp(a,b)=1<a ifb=1, Drastic t-norm.
0 otherwise,

The minimum t-norm is point wise largest t-norm and the drastic t-norm is
point wise smallest t-norm; that is, 7, (a, b) > T(a, b) > T, (a, b) for

any t-norm t with a, b € [0,1].

Kramosil and Michalek? generalized the concept of probabilistic metric
space given by Menger to the fuzzy framework as follows.

Definition 1.4. A fuzzy metric space (in sense of Kramosil and
Michalek?) is a triple (X, M,*), where X is a nonempty set, * is a
continuous t-norm and M is a fuzzy set on X2 x [0, ) such that the
following axioms holds:

(FM_I) M(X, Vs 0) =0 (X, yE),
(FM-2) M(x, y, t) = Lforallt>0iff x = y;
(FM-3) M(x, V, t) = M(y, X, t) (x, yet > 0);

(FM-4) M(x,y, -) : [0, 0) — [0, 1]is left continuous for all
x,ye X,

(FM-5) M(x, z, t + s) > M(x, V, t)*M(y, z, s)for all x,y,zeX
and s, t > 0.

We will refer to these spaces as KM-fuzzy metric spaces.
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Lemma’ 1.5. For every x,ye X, the mapping M(x, v, ) is non-
decreasing on (0, OO).
In order to introduce an Hausdorff topology on the fuzzy metric spaces,

George and Veeramani' modified in a slight but appealing way the notion of
fuzzy metric spaces of Kramosil and Michalek.

Definition 1.6. A fuzzy metric space (in sense of George and
Veeramani') is a triple (X, M,*), where X is a nonempty set, * is a

continuous t-norm and M is a fuzzy set on X°x (0, oo)such that the
following axioms holds:

(GV-1) M(x, y,t) > 0 (x, yeX);

(GV-2) M (x, y, I,forallt>0iff x = y;

t)
(GV-3) M (x, y, t) M(y,x t) (x,yeX,t > 0);
):

(

(
(GV-4) M (x, Vv, ( ) (O, 1] is continuous for all x, y € X ;

(.

(GV-5) M
and s, ¢t > 0.

, t+ S) > M(x, v, t)*M(y, z, s) forall x, y,ze X

We will refer to these spaces as GV-fuzzy metric spaces.

Notice that condition (GV-5) is a fuzzy version of triangular inequality. The
value M(x, y, t) can be thought of as degree of nearness between x and y
with respect to t and from axiom (GV-2) we can relate the value 0 and 1 of a
fuzzy metric to the notions of co and 0 of classical metric respectively.

Definition® 1.7. A fuzzy metric M on X is said to be stationary if M
does not depend on t, i.e., the function M, () = M (x, y, t) is constant,

We can fuzzify example of metric space into fuzzy metric spaces in a
normal way:

Example 1.8. Let (X, d)be metric space and g: R* — R'is an

increasing continuous function, for m > 0, we define the function M by
g(t)

g(t)+ m-d(x, y)

Then for a*b = a-b, (X, M,*)is a GV-fuzzy metric space on X .

(1.1) M(x,y,t) =
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As a particular case if we take g(7) = " where ne N and m = 1. Then
(1.1) becomes

n

(12) M(X, y, t):m

Then for a*b = T, (a, b), (X, M,*)is a GV-fuzzy metric space on X .

If we take n = 1, in (1.2), the well-known fuzzy metric space is
obtained.

On the other hand, if we take g as a constant function in (1.1) i.e.,
g(t) =k > 0 and m = 1, we obtain

M - =~
(x, > t) k+ d(x, y)

and so (X, M,*)is a stationary GV-fuzzy metric space for a*b = a-b
but, in general, (X, M, T,, )is not.
Definition 1.9. Let (X, M,*)be a (KM or GV) fuzzy metric space. A

sequence {x, } is said to be

(i) convergent to a point x € X (denoted by lim x, = x), if

lim M (x,, x, t) = 1,forall ¢ > 0.

(i1) a Cauchy sequence if

lim M(pr,xn, t) = 1,forall # > Oand n, pe N.

n—oo

(i11) a complete if every Cauchy sequence in X is convergent to some
pointin X .

Amap f:X — X is called continuous at x, if { f(x, )} converges to
£ (x,)for each {x,} converges to x, .

In 1994, Mishra et. Al® introduced the concept of compatible mapping in
FM-space akin to concept of compatible mapping in metric space as
follows:
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Definition 1.10. Let f: and g be mapping from a fuzzy metric space
(X, M,*)into itself. A pair of maps {f, g}is said to be compatible if
lim M ( fgx,, gfx,, t) = 1, whenever {x,}is a sequence in X such that

lim fx, = lim gx, = u forsome u € X and forall z > 0.

n—oo

Definition'® 1.11. An element (x, )€ X x X, is called a coupled fixed
point of mapping F: X x X — X if F(x,y) = x and F(y,x) = y.

Definition'® 1.12. An element (x, y) € X x X, is called a coupled
coincident point of mapping F: X xX — X and g: X — X if

F(x,y) = g(x)and F(y, x) = g(»).

Definition'” 1.13. The mappings F and g where F: X x X — X
and g: X — X, are said to be compatible if

lim d(g(F(xn,yn)), F(gx,. gyn))) =0 and

n—oo

lim (g(F(,, x,)), F(g,, gv,)) = 0.

n—oo

Whenever {x,}and {y,}are sequences in X, such that lim F(x,,y,)

n—oo

=lim gx, = x andlim F(yn,xn) =gy, =y, for all x,yeX are

n—oo n—oo

satisfied.

2. Main Results

Let (X , S)be a partially ordered set and M be a fuzzy metric on X

such that (X, M,*) is a complete fuzzy metric space. Consider on the
product X xX xX the following partial order: for
(x, ¥, z), (u, Vv, w)eX x X x X,

(u, v, w) < (x,y, z)<:>x 2 X220,y S v,z 2 wW.

Definition"®  2.1. Let(X , S)be a partially ordered set and
F: X xX xX — X.Wesay that ' has the mixed monotone property if
F (x, v, z) is monotone non decreasing in x and z, and is monotone non
increasing in y, thatis, forany x, y, ze X,
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X, X, € X,x, < x, :F(xl, Vs z) < F(xz, v, z),
Y V2 €X, » < y2:>F(x,y1,Z) > F(x,yz,z),

and z,z,€X,z < 22:>F(x,y, zl) SF(x,y, zz).

Definition'® 2.2. Let (X, <)be a partially ordered set
andF: X x X xX — Xand g: X — X. We say that F' has the g-
mixed monotone property if F (x, v, z) 1S monotone non decreasing in x

and z, and is monotone non increasing in y, that is, for any x, y, z€ X,

x,x,eX,g(x) <g(x)=>F(x,rz) <F(x, z),
Yoy €X,g(n) < gn)=F(xn, 2z) 2 F(x, 3, 2),

and z,z,€X, g(zl) < g(zz) :>F(x, Y, zl) < F(x, Y, 22).

Definition'® 2.3. An element (x, y, z) € X is called tripled fixed point
of Fl: X x X xX —)XifF(x,y,z) =x,F(y,x,y) =y, and
F (z, y, x) =z.

Definition 2.4 An element (x, y, z)e X is called tripled coincidence
fixed pointof F: X x X xX — X.and g: X — Xif

F(x,y,2) = gx, F(y,x,y) = gv,and F(z, y,x) = gz

Now, we introduce the notion of compatibility of mappings for g-mixed
monotone mapping in fuzzy metric spaces.

Definition 2.5 The mapping ' and g
where F': X x X x X — Xandg: X — X are said to be compatible if
forallt>0

lim M (g(F (%, v, 2,))s F (&%, @, &2,), 1) = 1
lim M (g(F (7, %, »,))s F (2, &%, 2,), 1)) = Land

lim M(g(F(zn, Vs xn)), F(g,, g, 8%,). t)) = 1.

n—oo

whenever {x,},{y,}and {z,} are sequences in X, such that
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lim F(x,,y,,z,) =g, =xF(y,x,z2) =g, =»

n—oo

and F(z,, y,, x,) =gz, =z forallx,y, z € X are satisfied.
Now we are ready to establish the main result:

Theorem 2.6. Let (X , S)be partially ordered set and let there be a
fuzzy metric M on X such that (X, M,*) be a complete fuzzy metric
space. Let ¢ [0, +oo) - [0, +oo) be such that qo(t) >t andlim ¢(r)

r—>t

> tforall t >0. Also let F: X x X xX — Xand g: X - Xare
such that F' has mixed g -monotone property and satisfy

(2.1) M(F(x,y, z), F(u, v, w), t) > (p(M(gx, au, t)*M(gy, v, t)*M(gz, f t)),

for all x,y,z,u, v, weX and t > 0, with gx < gu, gy > gv and
gz < gw. Let F(X x X x X)gg(X), g be continuous and monotone

increasing and F and g be compatible mappings. Also suppose
(a) F is continuous or

(b) X has following properties

(i) if a non-decreasing sequence {xn} — X, then x, < x forall n = 0,
(ii) if a non-increasing sequence {yn} — y,then y >y foralln > 0,

(iii) if a non-decreasing sequence {zn} — z, then z, < z foralln > 0.

If there existx,, y,, z, € X , such that g(x,) < F(xy, ¥y 2,), &(3) 2
F(yo, Xy» ZO) and g(zo) < F(ZO, Vo> xo),there exist x,y,ze€X such
that g(x) = F(x, v, z), g(y) = F(y, X, z) andg(z) = F(z, v, x),
that is, F' and g have tripled coincidence point in X.

Proof: Let x,,v,,z, be such that gx < F(xo, Voo zo),
& 2 F(yO’ Xo> yo)a and 8z, < F(Z(p Yoo xo)- Since
F(X xX xX)cg(X), we can choose x,y,z€X such that
gx, = F(x,, ¥o> 20)s &1 = F(¥y, X5 yy)and gz, = F(z,, y,, X,). Again we

can  choose  x,,,,z,€X such that gx,= F(x,,z),
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g, = F(y,x,y) and gz, = F(z,y, x,).Continuing like this we can
construct three sequences {gx, }, {gy, } and {gz,} such that forall n > 0.

(22) gxn = F(xn—v yn717 Zn—l)’ gyn = F(yn—l’ xnfl’ yn—l)

and an = F(anli ynfl’ xn—l)
We shall show that
(23)  gx,< gx,.,,8,2 &, and gz, < gz,

Since gxo S F(XO, yOa Zo)a gyo Z F(y()a an yo)a and gZO S F(ZOa yOa xO)
and 8X = F(xoa Yos Zo)> & = F(J’o: Xo> yo)andgzl = F(Zoa Vo> xo)a
we have gx, < gx,, gy, > gy, and gz, < gz;; thatis, (2.3) hold forn=0.

We presume that (2.3) hold for some n > 0. As F has mixed g-monotone
property and gx, < gx,.,,gv, > g,,,and gz, < gz, ,, from (2.2), we have

Q24 gu=F(x, 0 2,) < F(%0 0, 2,),
i =F (Vs %0 3,) 2 F (V00 %0 )
and  gz,,= F(z,,9,,%,) < F(z, 9, %)
Also for the same reason, we have
(2.5) F(% 0 2,) < F(%0 Vots Za) = Sias FWts %0 3)

2 F(yn+19xn+l’ yn+1) = &

and
F(ZnH’ yn’ xn) S F(ZnH’ yn+1’ xn+l) = anJrZ.

From (2.3), we have that gx , < gx ,,gy,., > gy, ,and gz < gz ,.

Then by mathematical induction it follows that (2.3) hold for n > 0.
Therefore

(2.6) gx, < gx, <gr, < gx;<...gx, < gx ., < ...

Q7)) 202128,2852..2,2 &2 -
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and
(2.8) gz,< gz,<g7,< gz,<...g2,< gz,., < ...

If for some n, we have (gx,,ﬂ,g)/nmgzm) = (gx,,,g)/,,,gz,,),then

gxn = F('xn9 yn’ Zn)’ gyn = F(yn’ xn’ yn) and gzn = F(Zn’ yn’ xn)that is’
F and g have a coincidence point. So from now we assume

(&0 Q> Zou) # (&%, g0 g2,) for all ne N, that is, we assume that
either gxn+l = F(xn’ yn’ Zn) * gxnor gyn+l = F(yn’ xn’ yn);é gyn

or gz, = F(zn, Vo xn) * gz,.

Let, 8, = M(gx,, 8%, 1)*M (g, &> 1)*M(g2,, 82,1 1)
Now, we prove that

29 6,2 ¢(5,,).

Since for all n > 0, g(x,_) <g(x,), g(y.) = g(y,)and
g(z,.,) < g(z,),thenby (2.1) and (2.2),

M(gxn’ gxn-%—l’ t) = M(F('xn—l’ yn —1° Zn —l)’ F(xn’ yn’ Zn)’ t)
(2.10) >0 (M(gx, 1> 8%, 1)*M (20, 1> &, t)*M (g2, > 22, 1))
= (0(5n—1)'

Similarly, we have from (2.1) and (2.2),
(211) M(gyn’ gynH’ t) Z (0(5/1—1)’ M(gzn’ anJrl’ t) 2 (0(5/171)'
Combining (2.10) and (2.11), we obtain (2.9).

Since go(t) > t for t > 0, it follows from (2.9) that the sequence {5n} isa

monotone increasing sequence of non-negative real numbers. Hence there
exist 8 >1such that lim 6, = . If possible, let 6 > 1, Taking the limit as

n—oo

n — in(2.9) and using lim ¢(r) > ¢ forallz > 0.
r—t*

§=lim=5, > lim (5, )= lim

lim (5

n—1

) > 0,

which is a contradiction. Thus 6 = 1. Hence we have
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(2.12)  lim [M(x,, X,.;, t)*M (y,, Y,u» 1)*M(z2,, z,,,, t)]=1im &,=1.
n—o n—o

Next, we show that {gx, |, {gv,}and {gz,} are Cauchy sequences. Let at
least one of {gx,}, {gy,}and {gz,}is not a Cauchy sequence. Then there
exist ¢ > 0Oand the sequence of natural numbers {m(k)} and {l(k)} such
that for every natural number & with m(k) >1(k) = k

(2.13) m = M(gxl(k)’ iy t) *M(gyl(k))’ &y t)*M(gZI(kP &y Z) <l-e.

Now corresponding to /(k) we can choose m(k) to be smallest positive
integer for which (2.13) holds. Then,

(2.14) M(gx,(k), &) - 1> t)*M(gy,(k), &nih) - 17 t)*M(gZuk)’ &t -0 f) >1-¢

Further from (2.9), (2.10) and using GV-5, for all £ >0, we have
t t
l—&2m2 M(gxl(k): EXn(k) - 1° 5) *M(gxm(k) — 1> &Xnry» 5)

t t
*M(gyl(k)ﬂ 8ym(k)_la§) * M(gym(k)_l’ 8ym(k)_1: 5)

t t
*M(gzl(k)n 82k - 10 5) * M(gzm(k) — 1> 8Zmky» 5)

t t
= M(gxl(k)a gxm(k)—l’ 5) * M(gyl(k)ﬂ g}’m(k)_p 5)

t
* Mgz, EZm(k) - 1° 5) MG
>1-¢ + Moy 1
Proceeding with limit as & — oo, we have by (2.12)

(2.15) }(im my = 1-¢.

Again, by GV-5, for all k > 0, we have

m, = M(gxl(k)’ EXm(ky» t)*M(gyz(k)» EVm(iey> t)*M(ng(k)’ 8Zmky> t)
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ZM(gxl(k),gx( 12 ) M(gxl )+ 10 Xk +1’_)

t t
M(gxm(k) 10 &gy Z)*M(gyl(k)a & (ks 10 E)
t

t
*M(&Vik) 1> &)+ 10 Z) *M Y4y 15 &miars Z)

*M(gzl(k),gzl( 10 ) M(ng )+ 12 8Zm(k +1a_)

t
M(gzm(k) 10 &Znky» Z)

t

:M(gxl(k)a gxl( +1° ) M(gyl(k)a gyl( +1° ) M(gzl(k)a ng( )+1a E)

* M(gxl(k) v 8% m(k) + 12 )* M(gYI(k)ﬂ,gYm(k)ﬂ,_) *

t
M(ng(k)+l’gZ (k)+1° )*M(gx l’gxm(k)ﬂz)*

t t
M(gxm(k) +1° gxm(k)’ Z)* M((Zm(k) +1° me(k)J Z )
Hence, forall £ > 0

t
(2.16)  m, = 6,4 %0, *M(gxl(k)+ 1> %) + 1’2)

4
*M(gy[ )+ 10 8V )+ ) M(gZ/ )+ 12 me(k)Jrl’Z)
From (2.1)-(2.3) and (2.13), for all k > 0, we obtain

t t
2I17)M(g (xl(k) ) g (xm(k) s 5 )= M(F (xl(k)a Vit Zl(k))7 Fi (xm(k)a Yontiey» Zm(k))a Z)

! t t
< ¢(M(gx/(k): gx’"“‘)’z) *M(gx/(k): gxm(/{):z) *M(gxl(k)a gxm(/{):z)
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- ¢’(mk)_

Similarly, from (2.1) - (2.3) and (2.13), for all k > 0, we get

t

+ 1’5) =¢)(mk)

(218) M(gyl(k) +1° gym(k)

and M(gz,(k)H, gzm(k)ﬂ,%) =qo(mk). Using (2.17) and (2.18) in (2.16),
for all k > 0, we have m, = &, %5, *¢@(m,).Letting n — o in the

above inequality and using (2.8)-(2.11), we have

- = lim m =lim @(m)= lim ¢(m)>lim m >1-¢,

which is a contradiction. Therefore, {gx,}, {gy,}and {gz,}are Cauchy

sequence in X and hence they are convergent in the complete fuzzy metric
space (X, M,*)Let

(219) F(an’ yn+1’ Zn+1) = gxn =X }(lil;lo F(ynJrl’ xn+1’ yn+1) = gyn

= y’ }(lll;lo F(Zn+1’ yn+1’ xn+1)= an =z
Since F and g are compatible mappings, we have by (2.15)

(220) lim M(g(F(xn,yn, z,)) F (g%, 2v,» &, f)) =1

k—o0

@21)  lim M(g(F (3, %, 3,))> F(gv,» &%, 20,0 1)) = 1,

k—o0

(222)  lim M(g(F(z, v, %,)), F(87, @, g%, 1)) = 1.

k—o0
Finally, we prove that gx = F(x,», z),gy = F(y,x,y) and
gz = F(z, ¥, x).
Let (a) holds. For all n > 0, using GV-5, we have

t
M(gx, F(gx,, g, &), t)>M(gx, gFx,, y,, 2,), b
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t
M(g(F(xn’ yn’ Zn)’ F(gxn’ gyn’ an)7 5)

Proceeding with the limit as » — oo, using (2.3), (2.19) and (2.20) and the

fact that F and g are continuous, we have M (gx, F(x, y, z),é) =1.

Similarly, from (2.3), (2.19) and (2.20) and continuity of F and g, we
have

M(gy, F(y, X, y), l) = OandM(gz, F(z, v, x), l) =0.
Combining the above three results we get g
g(x) = F(x, ¥, z), g(y) =F(y, X, y)and g(z) = F(z, ¥, x).

Next we suppose that (b) holds.
By (2.3), (2.19) and (2.20), we have { gxn}, { gzn}are non-decreasing

sequence, gx, — X, gz, — z respectively and {gy,}is non-increasing

sequence, gy, — y as n — oo. The by (i), (i1) and (iii) of (b), we have for
n >0,

(2.23) gx,<x, gy, 2y and g(zn) <z.

Since, F' and g are compatible mappings and g is continuous, by (2.20)-
(2.22) we obtain

(2.24) lim g(gx,.,) = gx = lim g(F(x,, 7, z,))
=lim F(gr,, g,, g2,)

(225) lim g(gy,.) = g =lim (g(Fy,, x,. 3,))
= lim F(gy,, gx,, gv,)

(226) lim g(gz,.,) = gz = lim (g(Fz,, y,, x,))
= lim F(gz,, gy, &v,)-

Now we have by GV-5
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M(gx’ F(X, ya Z)) 2 M(gxa g(gxn+1)’%)*M(g(gxn+l)9 F(X, y? Z)’%)

Taking the limit as n — oo,in the above inequality and using (2.2) and
(2.20) we have,

. t ) t
M(gx, F(x, v, 2), 1) > limM(gx, g(gx, . 1),5)* limM(g(gx,.. ). F(x, y, Z)’E)

:limM(F(gxn, ., gzn), F(x, v, z),%)*l

n—0

=limM(F(gxn, <, gzn), F(x, V, Z),é).

n—0

Since the mapping g is monotone increasing, by using (2.1). (2.23) and the
above inequality, we have for all n > 0,

M(F(gxn, 2, gzn), F(x, v, Z), t)
>limfp (M (g(gx,), g, 1)*M (g(2,). &, 1)

M (g(gz,), gz ).

Using (2.24) and the property of ¢ -function, we obtain,
M ( gx, F (x, v, z), t) = 1, which further implies that

gx = F (x, v, z)
and similarly by virtue of (2.1), (2.25) and (2.26) we can prove
gy = F(y, X, y)and gz = F(z, Vv, x).
Thus we have proved that /' and g have coupled coincidence point in X .

Remark 2.7. Theorem 2.1 fuzzy and generalize the results'*'>'7 by

setting F(x, y, z) = F(x, y)and F(u, v, w) = F(u, v).Also by further
setting E(x, y) = fx and Fl( V, x) = fy it reduces and generalizes the

results”! and references there in.

Corollary 2.8. Let (X , S) be partially ordered set and let there be a
fuzzy metric M on X such that (X, M,*) be a complete fuzzy metric
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space. Let F: X x X xX — X and g: X — X are such that F has
mixed g-monotone property and for p € [0, l)satisﬁ/

(2.27) M(F(x, ¥, z), Flu, v, w), t) <pIM(gx, gu, 1)*M(gy, gv, 1)*M(gz, gw, 1)]

for all x,y,z, u, v, we X,with gx < gu, gy > gv and gz < gw. Let
F(X xX xX)c g(X), g be continuous and monotone increasing and
F and g be compatible mappings. Also suppose

(a) F is continuous or

(b) X has following properties

(i) if a non-decreasing sequence {xn} — x,then x, < x forall n = 0,
(ii) if a non-increasing sequence {yn} — y,then y, 2y foralln 2 0,
(iii) if a non-decreasing sequence {zn} — z, then z, < z foralln > 0.

If there existx,, y,, z, € X , such that g(x,) < F(x,, ¥y, 2,). g(3o) 2
F(yo, X, zo)andg(zo) < F(ZO, Vos xo),there exist x, y, ze X such that

g(x) = F(x, v, z), g(y) = F(y, X, z) andg(z) = F(z, v, x), that is,
F and g have tripled coincidence point in X.

Proof: By setting ¢ (t) = pt,the proof follows easily from theorem
2.1.

Remark 2.9. If we put g(x) = x for all xe X in corollary (2.8) it
generalizes and fuzzify particular case of theorem' 7 and 8 (with setting
i=j=k=p/3).

Example 2.10. Let X = [0, 1]be endowed with Euclidean metric, we
define a*b = a.b and

M(x,y,1) =M,forall x,yeX.
t+d(x,y)

Then, (X , S)is a partial ordered set with natural ordering of real numbers.

Let F: X xX xX — X and g: X — Xdefined as g(x) = x for all
xe X and
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2
X+z-y

F(x,y,z) = ( 3 ) . i xyzel0 ] x>z y

1, if x<yOrz<y
respectively.
Clearly, F(X x X)c g(X),also F obeys mixed g-monotone property.
Let ¢: [0, 1] — [0, 1]be defined as ¢(¢) =+t for 1€[0, 1].

We define the sequences {x,} = %, {n.} = ni and {z,}= 1 .

Obviously the pair {F, g} is compatible.

Also, x,= 1, y,= 2¢c,z = ¢ ( < 1) are tree point in X such that

and g(z,) =

We next verify inequality (2.1) of theorem 2.6. We take x, y, u, ve X such

that x >wu,z 2w,y <vor (x, v, w) > (u, v, w).We have the
following cases
Chs’e_l.]f(xayaz) =( v,

wywor(x2) =(000), (wnw =(QL1)or(xyz)
=(LL1), (u

W
W =011,

v’
One can easily see
M(F(x,y,z), Fu, v, w), t) 2 o(M(gr.gu, t)xM(gv, gv, t)*M gz, gw, 1)).
Hence inequality (2.1) holds.

Case-Il If (x,»,z) = (1, 1, 0), (u, v, w) = (0, 0, 0),then

M(F(x, y,2), Fu, v, w), £) = M(F(1, 1, 0), F(0, 0, 0, 1) = ﬁ

1
tvt+1

>

= @(M(gl. g0, 1)*M(gl, g0, 1)*M(g0, g0, 1)).
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Hence inequality (2.1) holds.

Case-IIl If (x, y,z) = (L, 1, 0), (u, v, w) = (0, 1, 1),then, we obtain
M(F(x,y,z), F(u, v, w), t) = M(F(1, 1,0), F(0, 1,1), ¢)) =1

>

— = (M (gl. g0, t)*M(gl, gl, t)*M (g0, gl, t)).

Therefore, all the condition of theorem 2.6 is satisfied. Hence (0, 0, 0) is the
coupled coincidence point of F and g.

Remark 2.3 As an application of theorem 2.6, the existence and
uniqueness of common solution of periodic boundary value problem can be
established™***%* and references therein.

3. Conclusion

In this paper, the concept of tripled coincidence point has been
introduced in setting of partially ordered GV-fuzzy metric spaces and a
theorem for compatible trivariate self mapping F and self mapping g has
been proved, which reduces in special case to a (coupled) fixed point
theorem and coincidence point theorem in fuzzy metric space.
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Abstract: In this paper, we introduce the concept of compatible mapping for trivariate self mapping F and self mapping g having  mixed g-monotone property in GV-fuzzy metric space and establish tripled coincidence point theorem for such nonlinear contractive mappings. More to the point together with several recent developments, our result fuzzyfies and extends recent tripled fixed point theorem by Borcut and Berinde [Borcut M, Berinde V. Tripled fixed point theorem for contractive type mappings in partially ordered metric spaces. Nonlinear Anal. 75(2011) 4889-4897]. Finally, we construct an example to support our result.
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1. Introduction and Preliminaries

Fuzzy metric space is an important notion in fuzzy analysis. The concept of fuzzy metric space was introduced by different authors (see1,2,3) in different ways and further using these different concepts various authors4-13 proved theorem which assures the existence of fixed point. Here, we use notion of fuzzy metric space established by George and Veeramani1. 


      Specifically, Bhaskar and Lakshmikanthan15 established coupled fixed point for mixed monotone operator in partially ordered metric spaces. Afterward, Lakshmikanthan and Ciric16 extended the results15  by furnishing coupled coincidence and coupled fixed point theorem for two commuting mappings having mixed g-monotone property. In a subsequent series, B. S. Choudhary and A. Kundu17 introduced the concept of compatibility and proved the result16  under different set of condition. Very recently Borcut and Berinde18 introduce tripled fixed point theorem for contractive type mapping in partially ordered metric spaces.


       The main reason of our being interested in such type of spaces is that of important applications in engineering problems, such as for access history prediction, to achieve accesses optimization in information systems, in quantum particle physics particularly in concern with both string and E-infinity theory which were given and studied by El-Naschie19-24. It seems that E-infinity may be first journal theory which can calculate electromagnetic fine structure constant from first principle, rather than just except it as an experimental quantity, determine in laboratory. 


Recently, fuzzy metrics have been applied to color image filtering, improving some filters when replacing some classical metrics25-27. Also fixed point theorems play central role in proof of existence of general equilibrium in market economics as developed in the. 1950’s by economics noble prize winner Gerard Debrew and Keneth Arrow, a financial equilibiria and incomplete market. Equilibrium price is fixed point in stable market 


       Motivated by Bhaskar and Lakshmikanthan15 and Borcut and Berinde18, the purpose of present study is to investigate tripled coincidence point theorem for mappings that possess monotonicity type properties, in the context of GV-fuzzy metric space which combine method of contraction principle with method of monotone iterations. 


        In what follows, we collect some relevant definitions, results, examples for our further use. 

Definition28 1.1. A fuzzy set 
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Remark 1.3 The following are classical example of continuous t-norm 
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(iii)   TP(a, b) = ab, product t-norm.
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Kramosil and Michalek2 generalized the concept of probabilistic metric space given by Menger to the fuzzy framework as follows.


Definition 1.4. A fuzzy metric space (in sense of Kramosil and Michalek2) is a triple 
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We will refer to these spaces as KM-fuzzy metric spaces.


Lemma7 1.5. For every 
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In order to introduce an Hausdorff topology on the fuzzy metric spaces, George and Veeramani1 modified in a slight but appealing way the notion of fuzzy metric spaces of Kramosil and Michalek. 


Definition 1.6. A fuzzy metric space (in sense of George and Veeramani1) is a triple 
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We will refer to these spaces as GV-fuzzy metric spaces.


 Notice that condition (GV-5) is a fuzzy version of triangular inequality. The value M(x, y, t) can be thought of as degree of nearness between x and y with respect to t and from axiom (GV-2) we can relate the value 0 and 1 of a fuzzy metric to the notions of ∞ and 0 of classical metric respectively.


Definition5 1.7. A fuzzy metric 
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We can fuzzify example of metric space into fuzzy metric spaces in a normal way:


Example 1.8.  Let 
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        If we take n = 1, in (1.2), the well-known fuzzy metric space is obtained.


On the other hand, if we take g as a constant function in (1.1) i.e., 
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Next we suppose that (b) holds.
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We next verify inequality (2.1) of theorem 2.6. We take 
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Hence inequality (2.1) holds. 

Case-II 
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Hence inequality (2.1) holds.


Case-III 
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Therefore, all the condition of theorem 2.6 is satisfied. Hence (0, 0, 0) is the coupled coincidence point of F and g.

Remark 2.3 As an application of theorem 2.6, the existence and uniqueness of common  solution of periodic boundary value problem can be established5,6,9,22,23 and references therein. 

3. Conclusion


 In this paper, the concept of tripled coincidence point has been introduced in setting of partially ordered GV-fuzzy metric spaces and a theorem for compatible trivariate self mapping F and self mapping g has been proved, which reduces in special case to a (coupled) fixed point theorem and coincidence point theorem in fuzzy metric space.


References

1. A. George and P. Veeramani, On some results on fuzzy metric spaces, Fuzzy Sets Syst., 64(1994) 395-399.


2. O. Kramosil and J. Michalek, Fuzzy metrics and statistical metric spaces, Kybernetika. 11(1975) 336-344.


3. O. Kaleva and S. Seikkala, On fuzzy metric spaces, Fuzzy Sets Syst., 12(1984) 215-229. 


4. M. Grabiec, Fixed points in fuzzy metric spaces, Fuzzy Sets Syst., 27(1988) 385-389.


5. V. Gregori, S. Morillas and A. Sapena, Examples of fuzzy metrics and application, Fuzzy Sets Syst ., 170(2011) 95-111.


6. V. Gregory and S. Romaguera, Characterizing compliable fuzzy metric spaces, Fuzzy Sets Syst ., 144(2004) 411-420.


7. M. Abbas, B. Damjanovic and R. Lazovic, Fuzzy common fixed point theorems for generalized contractive mapping, Applied Math. Let., 23(2010) 1325-1330.


8. D. Mihet, Fixed point theorem in fuzzy metric spaces using property E. A., Nonlinear Anal., 73(2010) 2184-2188. 


9. S. N. Mishra, N. Sharma and S. L. Singh, Common fixed points of maps on fuzzy metric space, Int. J. Math Sci., 17(1994) 253-58.


10. B. Singh and M. S. Chauhan, Common fixed point of compatible maps in fuzzy metric spaces, Fuzzy Sets Syst., 115(2000) 470-475.


11. S. Sedghi, I. Altun and N. Shobe, Coupled fixed point theorems for contractions in fuzzy metric spaces, Nonlinear Anal ., 72(2010) 1298-1304.


12. B. Schweizer and A. Sklar, Probabilistic metric spaces, Amesterdam: N. Holla., 1983.


13. P. V. Subrahmanyam , Common fixed point theorem in fuzzy metric spaces, Inf. Sci., 83(1995) 109-112.


14.  R. Farnoos, A. Aghajani and P. Azhdari, Contraction theorem in fuzzy metric space, Cha. Sol. & Frac., 41(2009) 854-858.


15. T. Gana Bhaskar and V. Lakshmikantham, Fixed point theorems in partially ordered metric space and applications, Nonlinear Anal., 65( 2006) 1379-1393.


16. V. Lakshmikantham and L. Ciric, Coupled fixed point theorems for nonlinear contractions in partially ordered metric spaces, Nonlinear Anal., 70( 2009) 4341-4349.


17. B. S. Choudhary and A. Kundu, A coupled coincidence point results in partially ordered metric space for compatible mappings, Nonlinear Anal., 73(2010) 2524-2531.


18. M. Borcut and V. Berinde, Tripled fixed point theorem for contractive type mappings in partially ordered metric spaces, Nonlinear Anal., 74( 2011) 4889-4897.


19. M. S. El Naschie, A review of E-infinity theory and the mass spectrum of high energy particle physics, Cha. Solit. & Frac., 19(1) (2004) 209-236.


20. M. S. El Naschie, On a class of fuzzy Kahler-like manifolds, Cha. Solit. & Frac., 26(2) (2005) 257-261.


21. M. S. El Naschie, From experimental quantum optics to quantum gravity via a fuzzy Kahler manifold, Cha. Solit. & Frac., 25(5) (2005) 969-977.


22. M. S. Naschie, On the uncertainty of Cantorian geometry and the two slit experiment, Chaos, Solitons & Fractals., 9(3) (1998) 517-529.


23. M. S. El Naschie, Quantum gravity, Clifford algebras, fuzzy set theory and the fundamental constants of nature, Cha. Solit. & Frac., 20 (3) (2004) 437-450. 


24. M. S. El Naschie, A review of applications and results of E-infinity theory, Int J Nonlinear Sci Numer Simula., 8(1) ( 2007) 11-20.


25. S. Morillas, V. Gregori and G. Peris-Fajarnes, A fast impulsive noise color image filter using fuzzy metrics, Real-Time Imag., 1(5-6) (2005) 417-428.


26. S. Morillas, V. Gregori, G. Peris-Fajarnes and A. Sapena, Local self-adaptive fuzzy filter for impulsive noise removal in color images, Signal Proc., 88(2) (2008) 390-398. 


27. S. Morillas, V. Gregori, G. Peris-Fajarnes and A. Latorre, A new vector median filter based on fuzzy metrics, In Lec Notes in Comp. Sci., 3656 (2005) 81-90.


28. L. A. Zadeh, Fuzzy Sets, Inf. & Cont., 8(1965) 103-112.


29. F. Sabetghadam, H. P. Masiha and A. H. Sanatpour, Some coupled fixed point theorem in cone metric spaces, Fixed Pt. Theo. Appl., 2009 Art. ID 125426, 8 pp.


30. A. Sedghi, N. Shobi and T. Z. Dosenovic, A common fixed point theorem in two complete metric spaces, Cha. Sol. & Frac., 64(2009) 2590-2596. 


31. B. Samet,  Coupled fixed point theorem for generalized Meir-Keeler contaction in partially ordered metric space, Nonlinear Anal., 72( 2010) 4508-4517.


32. L. Ciric and V. Lakshmikantham, Coupled random fixed point theorems in partially ordered metric spaces, Stoch. Anal., 27( 2009) 1246-1259.


33. N. V. Luong and N. X. Thuan, Coupled fixed point theorem in partially ordered metric space, Bul. Math Anal & Appl., 2( 2010) 16-24.




_1432193044.unknown



_1432193177.unknown



_1432193244.unknown



_1432193279.unknown



_1432193311.unknown



_1432193946.unknown



_1433757637.unknown



_1433758401.unknown



_1433758430.unknown



_1433758457.unknown



_1433758473.unknown



_1433758479.unknown



_1433758718.unknown



_1433758467.unknown



_1433758444.unknown



_1433758451.unknown



_1433758439.unknown



_1433758415.unknown



_1433758420.unknown



_1433758408.unknown



_1433757920.unknown



_1433757940.unknown



_1433757956.unknown



_1433757927.unknown



_1433757846.unknown



_1433757913.unknown



_1433757648.unknown



_1432194899.unknown



_1432196225.unknown



_1433757235.unknown



_1433757420.unknown



_1432196241.unknown



_1432196258.unknown



_1432195958.unknown



_1432196033.unknown



_1432194913.unknown



_1432194331.unknown



_1432194778.unknown



_1432194798.unknown



_1432193963.unknown



_1432193327.unknown



_1432193335.unknown



_1432193343.unknown



_1432193347.unknown



_1432193352.unknown



_1432193354.unknown



_1432193356.unknown



_1432193357.unknown



_1432193358.unknown



_1432193355.unknown



_1432193353.unknown



_1432193350.unknown



_1432193351.unknown



_1432193349.unknown



_1432193345.unknown



_1432193346.unknown



_1432193344.unknown



_1432193339.unknown



_1432193341.unknown



_1432193342.unknown



_1432193340.unknown



_1432193337.unknown



_1432193338.unknown



_1432193336.unknown



_1432193331.unknown



_1432193333.unknown



_1432193334.unknown



_1432193332.unknown



_1432193329.unknown



_1432193330.unknown



_1432193328.unknown



_1432193319.unknown



_1432193323.unknown



_1432193325.unknown



_1432193326.unknown



_1432193324.unknown



_1432193321.unknown



_1432193322.unknown



_1432193320.unknown



_1432193315.unknown



_1432193317.unknown



_1432193318.unknown



_1432193316.unknown



_1432193313.unknown



_1432193314.unknown



_1432193312.unknown



_1432193295.unknown



_1432193303.unknown



_1432193307.unknown



_1432193309.unknown



_1432193310.unknown



_1432193308.unknown



_1432193305.unknown



_1432193306.unknown



_1432193304.unknown



_1432193299.unknown



_1432193301.unknown



_1432193302.unknown



_1432193300.unknown



_1432193297.unknown



_1432193298.unknown



_1432193296.unknown



_1432193287.unknown



_1432193291.unknown



_1432193293.unknown



_1432193294.unknown



_1432193292.unknown



_1432193289.unknown



_1432193290.unknown



_1432193288.unknown



_1432193283.unknown



_1432193285.unknown



_1432193286.unknown



_1432193284.unknown



_1432193281.unknown



_1432193282.unknown



_1432193280.unknown



_1432193263.unknown



_1432193271.unknown



_1432193275.unknown



_1432193277.unknown



_1432193278.unknown



_1432193276.unknown



_1432193273.unknown



_1432193274.unknown



_1432193272.unknown



_1432193267.unknown



_1432193269.unknown



_1432193270.unknown



_1432193268.unknown



_1432193265.unknown



_1432193266.unknown



_1432193264.unknown



_1432193252.unknown



_1432193256.unknown



_1432193259.unknown



_1432193262.unknown



_1432193257.unknown



_1432193254.unknown



_1432193255.unknown



_1432193253.unknown



_1432193248.unknown



_1432193250.unknown



_1432193251.unknown



_1432193249.unknown



_1432193246.unknown



_1432193247.unknown



_1432193245.unknown



_1432193210.unknown



_1432193226.unknown



_1432193234.unknown



_1432193238.unknown



_1432193242.unknown



_1432193243.unknown



_1432193241.unknown



_1432193236.unknown



_1432193237.unknown



_1432193235.unknown



_1432193230.unknown



_1432193232.unknown



_1432193233.unknown



_1432193231.unknown



_1432193228.unknown



_1432193229.unknown



_1432193227.unknown



_1432193218.unknown



_1432193222.unknown



_1432193224.unknown



_1432193225.unknown



_1432193223.unknown



_1432193220.unknown



_1432193221.unknown



_1432193219.unknown



_1432193214.unknown



_1432193216.unknown



_1432193217.unknown



_1432193215.unknown



_1432193212.unknown



_1432193213.unknown



_1432193211.unknown



_1432193194.unknown



_1432193202.unknown



_1432193206.unknown



_1432193208.unknown



_1432193209.unknown



_1432193207.unknown



_1432193204.unknown



_1432193205.unknown



_1432193203.unknown



_1432193198.unknown



_1432193200.unknown



_1432193201.unknown



_1432193199.unknown



_1432193196.unknown



_1432193197.unknown



_1432193195.unknown



_1432193186.unknown



_1432193190.unknown



_1432193192.unknown



_1432193193.unknown



_1432193191.unknown



_1432193188.unknown



_1432193189.unknown



_1432193187.unknown



_1432193182.unknown



_1432193184.unknown



_1432193185.unknown



_1432193183.unknown



_1432193179.unknown



_1432193180.unknown



_1432193178.unknown



_1432193111.unknown



_1432193145.unknown



_1432193161.unknown



_1432193169.unknown



_1432193173.unknown



_1432193175.unknown



_1432193176.unknown



_1432193174.unknown



_1432193171.unknown



_1432193172.unknown



_1432193170.unknown



_1432193165.unknown



_1432193167.unknown



_1432193168.unknown



_1432193166.unknown



_1432193163.unknown



_1432193164.unknown



_1432193162.unknown



_1432193153.unknown



_1432193157.unknown



_1432193159.unknown



_1432193160.unknown



_1432193158.unknown



_1432193155.unknown



_1432193156.unknown



_1432193154.unknown



_1432193149.unknown



_1432193151.unknown



_1432193152.unknown



_1432193150.unknown



_1432193147.unknown



_1432193148.unknown



_1432193146.unknown



_1432193129.unknown



_1432193137.unknown



_1432193141.unknown



_1432193143.unknown



_1432193144.unknown



_1432193142.unknown



_1432193139.unknown



_1432193140.unknown



_1432193138.unknown



_1432193133.unknown



_1432193135.unknown



_1432193136.unknown



_1432193134.unknown



_1432193131.unknown



_1432193132.unknown



_1432193130.unknown



_1432193121.unknown



_1432193125.unknown



_1432193127.unknown



_1432193128.unknown



_1432193126.unknown



_1432193123.unknown



_1432193124.unknown



_1432193122.unknown



_1432193115.unknown



_1432193119.unknown



_1432193120.unknown



_1432193116.unknown



_1432193113.unknown



_1432193114.unknown



_1432193112.unknown



_1432193079.unknown



_1432193095.unknown



_1432193103.unknown



_1432193107.unknown



_1432193109.unknown



_1432193110.unknown



_1432193108.unknown



_1432193105.unknown



_1432193106.unknown



_1432193104.unknown



_1432193099.unknown



_1432193101.unknown



_1432193102.unknown



_1432193100.unknown



_1432193097.unknown



_1432193098.unknown



_1432193096.unknown



_1432193087.unknown



_1432193091.unknown



_1432193093.unknown



_1432193094.unknown



_1432193092.unknown



_1432193089.unknown



_1432193090.unknown



_1432193088.unknown



_1432193083.unknown



_1432193085.unknown



_1432193086.unknown



_1432193084.unknown



_1432193081.unknown



_1432193082.unknown



_1432193080.unknown



_1432193062.unknown



_1432193071.unknown



_1432193075.unknown



_1432193077.unknown



_1432193078.unknown



_1432193076.unknown



_1432193073.unknown



_1432193074.unknown



_1432193072.unknown



_1432193066.unknown



_1432193069.unknown



_1432193070.unknown



_1432193067.unknown



_1432193064.unknown



_1432193065.unknown



_1432193063.unknown



_1432193054.unknown



_1432193058.unknown



_1432193060.unknown



_1432193061.unknown



_1432193059.unknown



_1432193056.unknown



_1432193057.unknown



_1432193055.unknown



_1432193050.unknown



_1432193052.unknown



_1432193053.unknown



_1432193051.unknown



_1432193046.unknown



_1432193049.unknown



_1432193045.unknown



_1432192912.unknown



_1432192978.unknown



_1432193011.unknown



_1432193028.unknown



_1432193036.unknown



_1432193040.unknown



_1432193042.unknown



_1432193043.unknown



_1432193041.unknown



_1432193038.unknown



_1432193039.unknown



_1432193037.unknown



_1432193032.unknown



_1432193034.unknown



_1432193035.unknown



_1432193033.unknown



_1432193030.unknown



_1432193031.unknown



_1432193029.unknown



_1432193019.unknown



_1432193023.unknown



_1432193025.unknown



_1432193027.unknown



_1432193024.unknown



_1432193021.unknown



_1432193022.unknown



_1432193020.unknown



_1432193015.unknown



_1432193017.unknown



_1432193018.unknown



_1432193016.unknown



_1432193013.unknown



_1432193014.unknown



_1432193012.unknown



_1432192994.unknown



_1432193002.unknown



_1432193007.unknown



_1432193009.unknown



_1432193010.unknown



_1432193008.unknown



_1432193004.unknown



_1432193005.unknown



_1432193003.unknown



_1432192998.unknown



_1432193000.unknown



_1432193001.unknown



_1432192999.unknown



_1432192996.unknown



_1432192997.unknown



_1432192995.unknown



_1432192986.unknown



_1432192990.unknown



_1432192992.unknown



_1432192993.unknown



_1432192991.unknown



_1432192988.unknown



_1432192989.unknown



_1432192987.unknown



_1432192982.unknown



_1432192984.unknown



_1432192985.unknown



_1432192983.unknown



_1432192980.unknown



_1432192981.unknown



_1432192979.unknown



_1432192945.unknown



_1432192961.unknown



_1432192970.unknown



_1432192974.unknown



_1432192976.unknown



_1432192977.unknown



_1432192975.unknown



_1432192972.unknown



_1432192973.unknown



_1432192971.unknown



_1432192966.unknown



_1432192968.unknown



_1432192969.unknown



_1432192967.unknown



_1432192964.unknown



_1432192965.unknown



_1432192963.unknown



_1432192953.unknown



_1432192957.unknown



_1432192959.unknown



_1432192960.unknown



_1432192958.unknown



_1432192955.unknown



_1432192956.unknown



_1432192954.unknown



_1432192949.unknown



_1432192951.unknown



_1432192952.unknown



_1432192950.unknown



_1432192947.unknown



_1432192948.unknown



_1432192946.unknown



_1432192929.unknown



_1432192937.unknown



_1432192941.unknown



_1432192943.unknown



_1432192944.unknown



_1432192942.unknown



_1432192939.unknown



_1432192940.unknown



_1432192938.unknown



_1432192933.unknown



_1432192935.unknown



_1432192936.unknown



_1432192934.unknown



_1432192931.unknown



_1432192932.unknown



_1432192930.unknown



_1432192920.unknown



_1432192924.unknown



_1432192927.unknown



_1432192928.unknown



_1432192925.unknown



_1432192922.unknown



_1432192923.unknown



_1432192921.unknown



_1432192916.unknown



_1432192918.unknown



_1432192919.unknown



_1432192917.unknown



_1432192914.unknown



_1432192915.unknown



_1432192913.unknown



_1432192848.unknown



_1432192880.unknown



_1432192896.unknown



_1432192904.unknown



_1432192908.unknown



_1432192910.unknown



_1432192911.unknown



_1432192909.unknown



_1432192906.unknown



_1432192907.unknown



_1432192905.unknown



_1432192900.unknown



_1432192902.unknown



_1432192903.unknown



_1432192901.unknown



_1432192898.unknown



_1432192899.unknown



_1432192897.unknown



_1432192888.unknown



_1432192892.unknown



_1432192894.unknown



_1432192895.unknown



_1432192893.unknown



_1432192890.unknown



_1432192891.unknown



_1432192889.unknown



_1432192884.unknown



_1432192886.unknown



_1432192887.unknown



_1432192885.unknown



_1432192882.unknown



_1432192883.unknown



_1432192881.unknown



_1432192864.unknown



_1432192872.unknown



_1432192876.unknown



_1432192878.unknown



_1432192879.unknown



_1432192877.unknown



_1432192874.unknown



_1432192875.unknown



_1432192873.unknown



_1432192868.unknown



_1432192870.unknown



_1432192871.unknown



_1432192869.unknown



_1432192866.unknown



_1432192867.unknown



_1432192865.unknown



_1432192856.unknown



_1432192860.unknown



_1432192862.unknown



_1432192863.unknown



_1432192861.unknown



_1432192858.unknown



_1432192859.unknown



_1432192857.unknown



_1432192852.unknown



_1432192854.unknown



_1432192855.unknown



_1432192853.unknown



_1432192850.unknown



_1432192851.unknown



_1432192849.unknown



_1432192815.unknown



_1432192831.unknown



_1432192839.unknown



_1432192844.unknown



_1432192846.unknown



_1432192847.unknown



_1432192845.unknown



_1432192842.unknown



_1432192843.unknown



_1432192840.unknown



_1432192835.unknown



_1432192837.unknown



_1432192838.unknown



_1432192836.unknown



_1432192833.unknown



_1432192834.unknown



_1432192832.unknown



_1432192823.unknown



_1432192827.unknown



_1432192829.unknown



_1432192830.unknown



_1432192828.unknown



_1432192825.unknown



_1432192826.unknown



_1432192824.unknown



_1432192819.unknown



_1432192821.unknown



_1432192822.unknown



_1432192820.unknown



_1432192817.unknown



_1432192818.unknown



_1432192816.unknown



_1432192799.unknown



_1432192807.unknown



_1432192811.unknown



_1432192813.unknown



_1432192814.unknown



_1432192812.unknown



_1432192809.unknown



_1432192810.unknown



_1432192808.unknown



_1432192803.unknown



_1432192805.unknown



_1432192806.unknown



_1432192804.unknown



_1432192801.unknown



_1432192802.unknown



_1432192800.unknown



_1432192790.unknown



_1432192795.unknown



_1432192797.unknown



_1432192798.unknown



_1432192796.unknown



_1432192792.unknown



_1432192794.unknown



_1432192791.unknown



_1432192786.unknown



_1432192788.unknown



_1432192789.unknown



_1432192787.unknown



_1432192784.unknown



_1432192785.unknown



_1432192782.unknown



