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1. Introduction

Banach [5], introduced fixed point result, besides known as the Banach contraction principle. The
Banach contraction theorem and its many extensions have been generalized by latest growing
concept of weakly contractive mappings. Alber and Guerre-Delabriere [[1] was defined the
concept of ¢p-weak contraction mappings. In 2001 Rhoades [13] proved the ¢-weak contraction
single-valued mappings. Later Dutta and Choudhury [8]] extended this concept to (¢, y)-weak
contraction mappings and proved fixed point theorem for (¢,w)-weak contraction mappings.
Many authors proved fixed point for (¢, y)-weak contractive mappings (see for example [6,7]).
Lately, Zand and Nezhad [14] established a new generalized metric space G, based on the two
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over metric spaces as both a generalization of the partial metric space and a G metric spaces.
Some of these works may be considered in [4,(9]]. Lately, Nadler [[11]], established the notion
of multivalued contractive mapping and demonstrated well recognized Banach contraction
principle. Several authors followed Nadler’s opinion and offer their supports in that sense, see
for example [2,3]. Aydi et al. [3] introduced the Banach species fixed point results for set valued
mapping in partial metric spaces.

Now, we mention briefly some fundamental definitions.

Definition 1 ([14]). Let X be a nonempty set and let G, : X x X xX — R be a function satisfying
the following properties:

(GP1) 0=Gp(a,4,4)<Gp(A#,#,w)<Gp(#,w,v), for all #,w,veX;

(GP2) Gp(a,w,v)=Gp(A,0,w)=Gpw,v,#)...;

(GP3) Gp(4,w,v)<G(#,k,k)+Gpk,w,v)—Gp(k,k k), for any k, #,w,v € X;
(GP4) A=w=vif Gp(#,w,v) =Gp(#,#,#)=CGpw,w,w)=Gp{,v,v);

Then the pair (X,G)) is called a G, metric space.

Proposition 1 ([14]). Every G ,-metric space (X,G p) describes a metric space (X,d,) as follows:
dg,(#,w) =Gp(#,w,w)+Gpw, #,#) = Gp(#, #,#)—Gp(w,w,w) (1.1)

forall A,weX.

Definition 2. The two classes of following mappings are defined
¥ = {y : [0,00) — [0,00)| ¥ is continuous, nondecreasing, and w(#) =0 < ¢ =0} and ¥~ 1(0)=0
and

® = {¢: [0,00) — [0,00)|¢ is lower semi continuous and ¢(¢) = 0 < ¢ =0} and ¢ 1(0) = 0.

2. Multivalued Mappings in G, Metric Spaces

The following expressions and Lemma’s will be significant in the main results. (X,G), G-
metric space can get its respectively for the metric case in [11]], generalized metric space in [10]
and partial metric space in [3].

Let X be a G, metric space. We would state CB%»(X) the family of all nonempty closed
bounded subsets of X. Let Hg; L(50) be the Hausdorff G, distance on CB% (X)),

He,(K,L,M)= max{ sup G, (#,L, M),supG,(#,M,K), sup Gp(ﬂ,K,L)},
reK #€EL AEM

where
Gp(#,L,M)=dg,(#,L)+dg,(L,M)+dg,(#,M),
dg,(#,L)=infldg,(#,w),w € L},
dg,(K,L)=1infldg,(k,]),k € K,l € L}.
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Remind that G,(#,w,M) = infi{G,(#,w,v),v € M}. A mapping E : X — 2% is named a
multivalued mapping. A point # € X is called a fixed point of E if # € E #. Express by P(X) the
family of all nonempty sub-sets of X, CB% (X) the family of all nonempty, closed and bounded
sub-sets of X and K%»(X) the family of all nonempty compact subsets of X.

Lemma 1. Let (X,G,) generalization of partial metric space, K,L € CB%(X) and h > 1. For
any k € K, there exists [ =1(k) € L so much so that

Gp(k,l,l)<hHg,(K,L,L).
Lemma 2. Let (X,G,) generalization of partial metric space, K,L € CB%(X) and k € K.
Therefore, for £ > 0, there exists a point [ € L so much so that

Gp(k,l,l)<Hg,(K,L,L)+¢.
Lemma 3. Let (X,G ) generalization of partial metric space, K,L € CBS%»(X). Therefore, For
any keK,

Gp(k,L,L)<Hg,(K,L,L).

Our results is related to mappings E : X — K% (X). Then, we shall use the following Lemma:
Lemma 4. Let (X,G)) generalization of partial metric space and a compact subsets of X. Then,

for ~ € X, there exists k € K such that
Gp(#a,k,R)=Gp(4#,K,K).

3. Main Results

In this section, firstly, we present an extension of the concept of f-weak compatibility of Pathak
[12] on metric space in generalization of partial metric space. We obtain some common fixed
point theorems for multi-valued mappings using generalized weak contraction and f-weak
compatible of multivalued mappings on G, metric space.

Definition 3. Let (X,G,) be G, metric space. The mapping f: X - X and £ : X — CBS%r(X)
are f-weak compatible if and only if fE4 € CB% (X) for all # € X and the following limits
exists and supplying

1) lim HGP(fEﬁn,EfAn,Efﬂn) < lim HGP(Ef,An,EAn,Eﬁn),
n—oo n—-o0
(ii) lim G,(fE#,,f #n,f #,) < lim HGP(Efﬂn,Eﬂn,Eﬁn),
n—oo n—oo
whenever {#,} is a sequence X such that E#,, — N € CB%»(X) and fA,—heN.
Lemma 5. If a sequence {#,} in X is not Cauchy, then there exist ¢ >0 and two subsequences
{#Am,} and {#,,} of {#,} such that my, is the smallest index for which mj >nj; >k
Gp(Any> Amp Amy) 2§ (3.1)
and

Gp(ﬁnk,ﬁmk—l,ﬁmk—1)<é (3.2)
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Moreover, suppose that lim G (A, A4+1, #An+1) = 0. Then we have:
n—.-oo
(1) JLI&Gp(ﬂnk,ﬂmk7ﬂmk):€)
(ii) nli_)I{.loGp(ﬂnk—l,’ﬁmk—l,ﬂmk—l):é-:
(iii) r}i_)rgoGp(ﬂnk—lyﬂmk,ﬂmk):f;
(iv) r}i_{gloGp(ﬂnk,ﬂmk—lyﬂmk—l):f-

Also, let a function f : X — [0,00), here X is a metric space, is named lower semi continuous
if, for all # € X and #, € X with lim 4, = #, we have f# < lim inff #,.
n—o0 n—oo

Theorem 1. Let (X,G,) be a complete G, metric space, [ : X — X and E : X — CB% (X) be
f-weak compatible continuous mappings such that E(X) <€ f(X) and

Hg,(E#,Ew,Ev) < aGy(f #,fw,fv) (3.3)
is satisfied for all A,w,v € X, a €(0,1). Therefore there exists a point h € X such that fh e Eh.

Proof. Let #g be an arbitrary point of X and choose #1 € X such that f#, € EAqg. This is
probable from E sy < f(X). If a =0, we have
Gp(fﬁl,Eﬁl,Eﬁl)SHGP(Eﬂo,Eﬂl,Eﬂl) =0
fA1€ Esq since Eaq is closed. We given that that 0 < a <1 and let s = ﬁ Now using
description of Hg ,, there exists a point y; € E#1 such that
Gp(foprl,yl,yl)SSHGP(Eﬂo,Eﬁl,Eﬂl).

From this E#1 € f(X), let #9 € X be such that y; = f #2. Generally, hands chosen #, € X we
choose #,.1€X,sothat w, =v,, =f#A,+1 € E#, and

Gp(f #nsYnsyn) = Gp(f #n, f #ns1, f An+1) < sHg(E #n—1,E #n, E#p) (3.4)
for each n = 1. Now using we obtain
Gp(f #n, [ An+1,f #An+1) SsHg ,(EAn_1,E #Ap, E#y)
< VaGy(f -1, f #ns f #n)
for each n € N. If we continue in similar, we obtain
Gp(f #nsf #nems [ #Anem) < Gp(f #n, f Ans1, [ An+1)

+Gp(fﬁn+1,fﬂn+2,fﬂn+2)+"'+Gp(fﬁn+m—1,fﬂn+m,f”q’n+m)

s(Vart+var+---+Varm2)G o (f #1, f Ao, [ #2)
=Varll+va+VaZ++V am NG, (f A1, f #2,f #2)

VT
< :lix—\/aGp(f‘ﬁ17fﬂ2afﬂ2)?

where we get the limit for m,n — oo, this show that G,(f #n,f Am+n, [ Am+n) — 0. As Va<1
and X is complete, this demonstrate that {f #,} is a Cauchy sequence converging to some point
heX. Then

1im Gp(f #n, f #ms f #m) = im G p(f #n, 1, h) = Gk, h,h) = 0. (3.5)
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Further, we attain
I_IGP(E”C*n—l,Eﬂn;Eﬁn)S aGp(fﬂn—lyfﬂnyfﬁn)-

This refer that {E #,} is a Cauchy sequence in the complete G, metric space (CB% (X ),Hg,).
Thus, let E#, — N € CB%»(X). Now, we get

Gp(h,N,N)<Gp(h,f #n,fAn)+Gp(f #n,N,N)=Gp(f An,f #n,f #r)
<Gph,fAnfA)+Gp(EA,_1,N,N)—0. (asn— oo)
Since N is closed, 2 € N and the f-weak compatibility and the continuity of / and E refers that
Hg,(fN,Eh,ER)<Hg,(ER,N,N),
Gp(fh,h,h)<Hg,(Eh,N,N).
Now, we have
Gp(fh,Eh,ER)<Gp(fh,ff Ani1,[ [ #An+1)+Gp(f [ ns1, ER,ER) = Gp(ff Ani1, [ [ #ns1, [ [ Ans1)
<Gp(fh,ff #An+1,ff An+1)+Hg,(fEAn,Eh,Eh)
<Gp(fh,ff#ni1,f [ An+1)+Hg (FEAn Ef An,Ef #n)+Hg (Ef #n,Eh,Eh)

- inf {Gp(u,u,u)}
ueEf Ay

Letting n — oo in the upper inequality, we obtain
Gp(fh,Eh,ER)<Hg,(ER,N,N).
Now, using (3.3), we have
Hg,(Eh,E #n,E#y) < aGp(fh,f #n, [ #n)
=aGp(fh,h,h) (asn— oo)
<aHg,(Eh,N,N).
Then
Hg,(Eh,N,N))<aHg,(ERh,N,N).
This is only with HGP(Eh,N,N) = 0. Therefore, G,(fh,Eh,Eh)=0, fh € Eh since E closed. [
Corollary 1. Let (X,Gp) be a complete G, metric space. Given that E : X — CB%»(X) supplied
the chase condition
Hg,(E#,Ew,Ev) < aGp(#,w,v) (3.6)
forall A,w,veX, a€(0,1). Therefore, E has a fixed point. That is, h € Eh.

Theorem 2. Let (X,G,) be a complete G, metric space, f : X - X and E : X — K@ (X) be
f-weak compatible continuous mappings such that E(X) <€ f(X) and

Y(Heg,(E#,Ew,Ev)) = y(Gp(f#,fw,[v)—PGp(f #,fw,fv)) 3.7

is supplied for all #,w,ve X, ¥y eV and ¢ € ®. Therefore, there exists a point h € X such that
fheEh.
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Proof. Let s~y be an arbitrary point of X and choose #1 € X such that f#1 € E4q. This is
maybe since E#¢ S f(X). In general, having chosen #, € X we choose #,.1 € X, so that
Wpn =Vp =f An+1 € E A,. Given that there exists n € N for which y, = y,.1. We obtain f A, € EA,.
Now assume that n € N for which y,, # y,.1. Since E #,, is compact, we give that y, € E#, such
that Go(f #n,Yn,Y0) = Gp(f An,E Ay, E #,). This implies that

Y(Gp(f Ay Yns Yn)) = Y(Gp(f An, E A, EAp)) < w(Hg, (E#p-1,E A, E#p)) (3.8)
for each n = 1. Now, using (3.7), we have

W(Gp(f #n, [ Ans1s [ An+1)) SY(Gp(f An-1,f #An, [ An)) = PG p(f An-1,f #n, [ A1) (3.9)
for each n € N. Since v is nondecreasing, therefore we possess

Gp(f #n, [ Ans1, f Ans1) SGp(f An-1,f An,f An).

Thus, the sequence {G,(f #,,f #n+1,f #n+1)} is monotone nonincreasing and bounded below
and hence there exists j* = 0 such that

r}i—gloGp(fﬂn,fﬂn+1’fﬂn+l):.]'*‘

Suppose that j* > 0. Letting n — oo (3.9), by the continuity of ¥ and the lower semi continuity
of ¢ it follows that

YU <y = Mm inf$(Gp(f #n-1,f #n, [ #2))
<y - oG

Since j* >0, ¢(j*) > 0. Hence

v =y -G <y (),
a contraction. Then

r}LIgloGp(fﬂn,fﬂn+1,fﬁn+1) =0. (3.10)
We indicate that the sequence {f #,} is Cauchy. If {f #,} is not Cauchy, then by Lemma [5|there
exist { >0 and subsequences {f #,,} and {f #,,,} such that and hold. From (3.7), we
have

Y(Gp(f Anys1,EAm,  Efm,)) < Y(Hg,(E #n,, E Am,, EAm,))

Sw(Gp(f’ﬂ'nk9fﬂmkafﬁmk))_(P(Gp(f’ﬂ'nk’fﬂmk,f‘ﬁmk))'
(3.11)

Letting £ — 0o in (3.11) and applying Lemma [5, the continuity of 1, the lower semi continuity
of ¢ and (3.10), we have

Y (&) =y(S) — (&),

that is a contraction because ¢(¢) > 0. Hence the sequence {f #,} is Cauchy. Therefore X is
complete, these show that {f #,} is a Cauchy sequence converging to some point 4 € X. Then

r}i_)rgoGp(fﬂn,fﬂm,fﬂm) = rgl_)I{.loGp(fﬂnyh,h) = Gp(h,h,h) =0. (3.12)
We obtain

W(HGP(Eﬂ’n—laEﬂnaEﬂn))SW(Gp(fﬂn—l,fﬁnaf’ﬁn))_(;b(Gp(fﬂ’n—lafﬂn,fﬂn))-
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This refer that {E#,} is a Cauchy sequence in the complete G, metric space (K Gr(X),Hg )
Therefore, let E #,, — N € KGr(X). Now, we get

Gp(h,N,N)SGp(h5fﬂn’f‘ﬁn)+Gp(f‘ﬁn’NyN)_Gp(f‘ﬁn’f‘ﬁnyf‘ﬁn)
<Gp(h,f An,fAn)+GpEsn 1,N,N)—0 (asn— oo).

Since N is closed, 2 € N and the f-weak compatibility and the continuity of f and E implies
that

Hg,(fN,Eh,Eh)<Hg,(Eh,N,N), (3.13)

Gp(fh,h,h)<Hg,(Eh,N,N). (3.14)
Now, we have

Gp(fh,Eh,Eh)

<Gp(fh,ffAns1, [ An+1) +Gp(ff Ans1, ER,ER) =G p(f [ Ans1, [ [ Ans1,F [ An+1)

=Gp(fh,ffAns1,ff #n+1)+Ha,(fE Ay, ER,Eh)

<Gp(fh,ffAne1,ff#An+1)+Ha, (fEAREf #n,Ef #n)+Hg,(Ef #n,Eh,Eh)

— inf {Gp(u,u,u)}

ueEf ap

Letting n — oo in the upper inequality, we get

Gp(fh,Eh,Eh)<Hg,(Eh,N,N).
Now, using (3.7), we have

Y(Heg,(Eh,E £y, E#0) <Y(Gp(fh,f An, [ #0) = QGp(fh,fAn, [ Ar)

=y (Gp(fh,h,h))—P(Gp(fh,h,h)). (asn— oo)

Therefore, using (3.14), we get

y(Hg,(Eh,N,N))<y(Hg,(ER,N,N))-¢(Hg,(Eh,N,N)).
Therefore Hg ,(ER,N,N)=0. Then G,(fh,Eh,Eh)=0, fh € Eh since E closed. O

Corollary 2. Let (X,G,) be a complete G, metric space. Given that E : X — KGr(X) satisfied
the following condition

W(Hg, (E #,Ew,Ev)) < 9(G p(#,w,0) = (G p(#,w,0)) (3.15)
forall #,w,veX, weV¥ and ¢ € ®©. Therefore, there exist a point h € X such that h € Eh.

Theorem 3. Let (X,G,) be a complete G, metric space, f : X — X and E : X — KGr(X) be
f-weak compatible continuous mappings such that E(X) < f(X) and

Y(Hg,(E#,Ew,Ev)) < a(Gp(f #,fw, fv)) = B(Gp(f #,fw, fv)) (3.16)
(1) a:[0,00) — [0,00) is continuous, nondecreasing and a(y)=0< y=0
(i) B:[0,00) — [0,00) is lower semi continuous and Bf(x) =0« y=0
(i) w(y)—aly)+B(x) >0, forall y >0
is satisfied for all #,w,v e X, we V. Therefore, there exists a point h € X such that fh € Eh.
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Proof. Let s~y be an arbitrary point of X and choose #1 € X such that f#1 € E4q. This is
hands since E#¢ € f(X). In general, having chosen #, € X we choose #,+1 € X, so that
Wwpn =Vp =f An+1 € E A,. Given that there exists n € N for which y, = y,+1. We attain f A, € EA,.
Now, suppose that n € N for which y, # y,+1. Since E 4, is compact, we attain that y, e E#,
such that G,(f #n,yn,Y0) = Gp(f Ay, E#p,E#,). This implies that

Y(Gp(f An, Yn, Y = W(Gp(f An, Etn, Esn)) s W(Hg,(E An_1,E#,,E#y)) (3.17)
for each n = 1. Now, using (3.16), we have

Y(Gp(fAn, [ Ane1, [ A1) S UG(f An-1,f An, [ A = B(Gp(f An_1,f #An, [ #r))  (3.18)
for each n € N. Since ¥ and «a is nondecreasing, therefore we have

Gp(f #n, [ Ans1, f Ans1) SGp(f An-1,f An,f #n).

Thus, the sequence {G,(f #,,f #n+1,f #n+1)} is monotone nonincreasing and bounded below
and so there exists j* =0 such that

r}i—gloGp(fﬂn,fﬂn+1’fﬂn+l):.]'*‘

Suppose that j* > 0. Letting n — oo in (3.18), by the continuity of ¥ and a and the lower semi
continuity of § it follows that

v =a() - lim inf f(Gp(f #n-1,f #n, [ #2))
<a(j*)-pG").
Hence
w(i*) < a(i*) - G,
but
(") —a(G)+pG*)>0
a contraction. Hence
JLI&Gp(fﬂn,fﬂn+lyfﬁn+l):O- (319)

Now, we demonstrate that the sequence {f #,} is Cauchy. If {f #,} is not Cauchy, thus using
Lemma [p|there exist { >0 and subsequences {f #,,,} and {f #,,} such that (3.1) and (3.2) hold.
From (3.16), we have

W(Gp(f’ﬁnk+1’E’ﬁmkaE’ﬁmk))SW((HGP(EﬂnkyE‘ﬁmkaEﬁmk))
Sa(Gp(fﬁnkafﬂ'mk7fﬂ'mk))_ﬁ(Gp(fﬂnk,fﬂ'mkafﬂmk))' (320)

Letting £ — oo in (3.20) and applying Lemma [5, the continuity of v and a the lower semi
continuity of 8 and (3.19), we have

Y ($) = ald) - B(C),

which is a contraction because

w(§)—a(d) + (&) > 0.

Hence the sequence {f #,} is Cauchy. Therefore X is complete, these give that {f #,} is a Cauchy
sequence converging to some point 2 € X.
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Then
lim G,(f An,f Am,f Am) = lim G,(f A,,h,h)=Gy(h,h,h)=0. (3.21)
n—00 n—oo

We obtain

W(HGP(Eﬂn—l,Eﬂn,Eﬂn))Sa(Gp(f”q’n—l;fﬂn,ffﬁn))_IB(Gp(f”q’n—lyfﬂn,ffﬁn))-

This refer that {E#,} is a Cauchy sequence in the complete G, metric space (K Go(X ),Hg,).
Therefore, let E 4, — N € K% (X). Now, we hold

Gp(haNyN)SGp(h?fﬂnafﬂ'n)'i'Gp(f’ﬂ'rLaN,N)_Gp(f’ﬂ'n)f’ﬁnaf‘ﬁn)
<Gph,fAn,fA)+Gp(EA,,_1,N,N)—0 (asn— o0).

Since N is closed, 2 € N and the f-weak compatibility and the continuity of f and E implies
that

Hg,(fN,Eh,Eh)<Hg,(ER,N,N), (3.22)
Gp(fh,h,h)<Hg,(Eh,N,N). (3.23)

Now we have
Gp(fh,ER,ER)<Gp(fh,ff Anst,ffAr+1) +Gp(ff Ans1,ER,Eh)
—Gp(ffAnst, [ Ane1, [ Ans1)
=Gp(fh,ff #An+1,f [ Ans1)+Hg,(fEAn,ER,ER)
< Gp(Fhoff Ans1, ffAns1)+ He (FE #n, Bf #n, Ef #7)
+HGp(Efﬂn’Eh’Eh)_ueiEI}f&n{GP(u’u’u)}'
Letting n — oo in the upper inequality, we attain
Gp(fh,Eh,Eh)<Hg,(Eh,N,N).
Now, using (3.16), we possess
Y(Hg,(Eh,E #p,E#p)) < a(Gp(fh,f #n, [ #0))— BGp(fh,f#n,f#n))
=a(Gp(fh,h,h)—-B(Gy(fh,h,h)). (asn— oo)
Then, using (3.23), we possess
y(Hg,(ER,N,N))<a(Hg,(ER,N,N))—- p(Hg,(Eh,N,N)).
Therefore, Hg ,(Eh,N,N)=0. Then G,(fh,Eh,Eh) =0, fh € Eh since E closed. O

Corollary 3. Let (X,Gp) be a complete G, metric space. Given that E : X — K% (X) supplied
the chase condition

Y(Hg,(E#,Ew,Ev)) < a(Gp(#,w,v)) — f(G p(#,w,V)) (3.24)
(i) a:[0,00) — [0,00) is continuous, nondecreasing and a(y)=0< y=0
(i) B:[0,00) — [0,00) is lower semi continuous and Bf(x) =0 y=0
(i) w(x)—a(y)+p(x) >0, forall x>0
for all #,w,veX, yweW. Therefore E has a fixed point. That is, h € Eh.
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Example 1. Let X =[0,1] and define
Gp(#,w,v) =max{|# —wl,lw —vl,|# —vl},
for all #,w,v € X. Thus (X,G,) is a complete G, metric space. Also, defined E : X — K% (X) a
compact mapping, where
A
E(#)= [0, §]

and f: X — X, where f# = # for all # € X, E(X)< f(X). Let ¢(s) =s and ¢(s) = §. Then, from
Theorem [2l we obtain

y(Hg,(E#,Ew,Ev)) <y(Gp(f #,fw, fv)) = PG p(f #, fw, fv)). (3.25)
By (1.1I), we have
da,(#,w) =24 -w| (3.26)

for all A,weX.
To see (3.25), let #,w,ve X.If # =w =v =0, then

Hg,(E#,Ew,Ev) =0 <y(Gp(f#,fw,fv) = PGp(f #,fw, [v)).
Thus, with out loss of generality, we suppose that # <w <v. Therefore

o 0= (0.5 0.5] o)

sup Gp(a,[0,%].[0,5]),

O<asg

= max OEZLPWGP (b’[o’%]’[o’%])’
=b=%
sup Gp(c,[0,5].[0,%])
O<c=g

Since # <w < v, we obtain
o,f] c [0,3] c [0,9]
8 8 8
which implies that
de, (03] 0.2]) = (02]0.2]) =t

Foreach 0<a < %, we possess

Gpla.[o.5]-[0.5])=de, [ |0.5])+de, (0.5 [0.5]) +da, (@ |o.5]) =
Moreover, for each 0 < b < %, we obtain
Gy (. [0.5).[05]) =, (b [0.51) +da, ([0. 5. [0.5]) + o, (b 0. 5])
_Jo, ifb< g
_{2b—§, if b>%

0.2] foz])-0

this show that
sup G, (b, [O,%] , [O,g]) = %— %.

0<b<%g
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Also, foreach 0 <c < g we obtain

G e |o 5] [0.5])=do (e ]0.5])+ 6, [0.5] - [0.5]) +des (e [0, 5]

0, ifc<g
=1{2c-7%, if g§<c=<g

A w . w

4C—Z—Z, lfC>§

which implies that

sup Gp ( [O 8] [0 8]) 5_2_%'

05cs§
We conclude that
A W
HG (Ea,Ew, Ev)——————.

2 4 4
Then by (3.25))

1
HGP(EA,Ew,Ev) < §max{|{ﬁ —wl|,lw—-vl,|#& —vl}.

Thus, this is satisfying the condition of Theorem
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