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1Introduction
TheBanachcontractionmappingprincipleisaclassicalandpowerfultoolinnonlinearanalysis.WeakcontractionsaregeneralizationsofBanachcontractionmappingwhichhavebeenstudiedbyseveralauthors,andinparticularsometypesofweakcontractionsincompletemetricspaceswereintroducedin[].LetTbeaself-mapofametricspace(X,d)andφ:[,+∞)→[,+∞)beafunction.WesaythatTisaφ-contractionif
d(Tx,Ty)≤φd(x,y),∀x,y∈X.
In,Browder[]provedthatifφisnondecreasingandrightcontinuous,and(X,d)is
complete,thenThasauniqueﬁxedpointx∗andlimn→+∞Tnx=x∗foranygivenx∈X.
Subsequently,hisresultwasextendedinbyBoydandWong[]byweakeningthehypothesisonφwhereitsuﬃcestoassumethatφisrightuppersemi-continuous(notnecessarilymonotonic).Foracomprehensivestudyofrelationsbetweenseveralcontractiveconditions,see[,].
In,Geraghty[]introducedtheGeraghty-contractionandobtainedtheﬁxedpointtheorem.
Deﬁnition.Let(X,d)beametricspace.AmappingT:X→XissaidtobeaGeraghtycontractionifthereexistsβ∈Γsuchthatforanyx,y∈X,
d(Tx,Ty)≤βd(x,y)d(x,y),
wheretheclassΓdenotesthosefunctionsβ:[,+∞)→[,+∞)satisfyingthefollowingcondition:β(tn)→⇒tn→.
Theorem.([])Let(X,d)beacompletemetricspaceandT:X→XbeaGeraghtycontraction.ThenThasauniqueﬁxedpointx∗andforanygivenx∈X,theiterativesequenceTnxconvergestox∗.
In,Sametetal.[]deﬁnedthenotionofα-admissiblemappingsasfollows.
Deﬁnition.([])Letα:X×X→[,+∞)beafunction.Wesaythataself-mapping
T:X→Xisα-admissibleif
x,y∈X,α(x,y)≥⇒α(Tx,Ty)≥.
Byusingthisconcept,theyprovedsomeﬁxedpointresults.
Theorem.([])Let(X,d)beacompletemetricspaceandT:X→Xbeanα-admissiblemapping.Assumethatthefollowingconditionshold:
(i)forallx,y∈X,wehave
α(x,y)d(Tx,Ty)≤ψ(x,y),
whereψ:[,+∞)→[,+∞)isanondecreasingfunctionsuchthat
+∞
ψn(t)<+∞,∀t>;
n=

(ii)thereexistsx∈Xsuchthatα(x,Tx)≥;
(iii)eitherTiscontinuousorforanysequence{xn}inXwithα(xn,xn+)≥foralln≥
andxn→xasn→+∞,thenα(xn,x)≥.ThenThasaﬁxedpoint.
Inparticular,existenceofaﬁxedpointforweakcontractionsandgeneralizedcontractionswasextendedtopartiallyorderedmetricspacesin[,–].Amongthem,someinvolvealteringdistancefunctions.SuchfunctionswereintroducedbyKhanetal.in[],wheretheypresentedsomeﬁxedpointtheoremswiththehelpofsuchfunctions.Werecallthedeﬁnitionofalteringdistancefunction.
Deﬁnition.Analteringdistancefunctionisafunctionψ:[,∞)→[,∞)whichsatisﬁes
(a)ψiscontinuousandnondecreasing;
(b)ψ=ifandonlyift=.

Recently,HarjaniandSadaranganiprovedsomeﬁxedpointtheoremsforweakcontractionandgeneralizedcontractionsinpartiallyorderedmetricspacesbyusingthealteringdistancefunctionin[,]respectively.Theirresultsimprovethetheoremsof[].
Theorem.([])Let(X,≤)beapartiallyorderedsetandsupposethatthereexistsametricd∈Xsuchthat(X,d)isacompletemetricspace.Letf:X→Xbeacontinuousand
nondecreasingmappingsuchthat
df(x),f(y)≤d(x,y)–ψd(x,y)forx≥y,
whereψ:[,∞)→[,∞)isacontinuousandnondecreasingfunctionsuchthatψispositivein(,∞),ψ()=andlimt→∞ψ(t)=∞.Ifthereexistsx∈Xwithx≤f(x),thenfhasaﬁxedpoint.
Theorem.([])Let(X,≤)beapartiallyorderedsetandsupposethatthereexistsametricd∈Xsuchthat(X,d)isacompletemetricspace.Letf:X→Xbeacontinuousandnondecreasingmappingsuchthat
ψdf(x),f(y)≤ψd(x,y)–φd(x,y)forx≥y,
whereψandφarealteringdistancefunctions.Ifthereexistsx∈Xwithx≤f(x),thenfhasaﬁxedpoint.
Subsequently,Amini-HarandiandEmamiprovedanotherﬁxedpointtheoremforcontractiontypemapsinpartiallyorderedmetricspacesin[].Thefollowingclassoffunctionsisusedin[].
Theorem.([])Let(X,≤)beapartiallyorderedsetandsupposethatthereexistsametricdsuchthat(X,d)isacompletemetricspace.Letf:X→Xbeanincreasingmappingsuchthatthereexistsanelementx∈Xwithx≤f(x).Supposethatthereexistsβ∈Γsuchthat
df(x),f(y)≤βd(x,y)d(x,y)foreachx,y∈Xwithx≥y.
AssumethateitherfiscontinuousorXissuchthatifanincreasingsequencexn→x∈X,thenxn≤x,∀n.Besides,ifforeachx,y∈Xthereexistsz∈Xwhichiscomparabletoxandy,thenfhasauniqueﬁxedpoint.
In,Yanetal.provedthefollowingresult.
Theorem.([])LetXbeapartiallyorderedsetandsupposethatthereexistsametricdinxsuchthat(X,d)isacompletemetricspace.LetT:X→Xbeacontinuousandnondecreasingmappingsuchthat
ψd(Tx,Ty)≤φd(x,y),∀x≥y,
whereψisanalteringdistancefunctionandφ:[,∞)→[,∞)isacontinuousfunctionwiththeconditionψ(t)>φ(t)forallt>.Ifthereexistsx∈Xsuchthatx≤Tx,thenThasaﬁxedpoint.
SeveralproblemscanbechangedasequationsoftheformTx=x,whereTisagivenself-mappingdeﬁnedonasubsetofametricspace,anormedlinearspace,atopologicalvectorspaceorsomesuitablespace.However,ifTisanon-selfmappingfromAtoB,
thentheaforementionedequationdoesnotnecessarilyadmitasolution.Inthiscase,itisworthconsiderationtoﬁndanapproximatesolutionxinAsuchthattheerrord(x,Tx)isminimum,wheredisthedistancefunction.Inviewofthefactthatd(x,Tx)isatleastd(A,B),abestproximitypointtheorem(forshortBPPT)guaranteestheglobalminimizationofd(x,Tx)bytherequirementthatanapproximatesolutionxsatisﬁestheconditiond(x,Tx)=d(A,B).SuchoptimalapproximatesolutionsarecalledbestproximitypointsofthemappingT.Interestingly,bestproximitypointtheoremsalsoserveasanaturalgeneralizationofﬁxedpointtheoremssinceabestproximitypointbecomesaﬁxedpointifthemappingunderconsiderationisaselfmapping.Researchonthebestproximitypointisanimportanttopicinthenonlinearfunctionalanalysisandapplications(see[–]).LetA,Bbetwononemptysubsetsofacompletemetricspaceandconsideramapping
T:A→B.Thebestproximitypointproblemiswhetherwecanﬁndanelementx∈Asuchthatd(x,Tx)=min{d(x,Tx):x∈A}.Sinced(x,Tx)≥d(A,B)foranyx∈A,infact,theoptimalsolutiontothisproblemistheoneforwhichthevalued(A,B)isattained.
LetA,Bbetwononemptysubsetsofametricspace(X,d).WedenotebyAandBthefollowingsets:
A=x∈A:d(x,y)=d(A,B)forsomey∈B,
B=y∈B:d(x,y)=d(A,B)forsomex∈A,
whered(A,B)=inf{d(x,y):x∈Aandy∈B}.
ItisinterestingtonotethatAandBarecontainedintheboundariesofAandBrespectivelyprovidedAandBareclosedsubsetsofanormedlinearspacesuchthatd(A,B)>[,].
Deﬁnition.([])Let(A,B)beapairofnonemptysubsetsofametricspace(X,d)withA=∅.Thenthepair(A,B)issaidtohavetheP-propertyifandonlyifforanyx,x∈
Aandy,y∈B,
d(x,y)=d(A,B),⇒d(x,x)=d(y,y).
d(x,y)=d(A,B)
In[],theauthorsprovedthatanypair(A,B)ofnonemptyclosedconvexsubsetsofarealHilbertspaceHsatisﬁestheP-property.
In[],P-propertywasweakenedtoweakP-propertyandanexamplesatisfyingP-propertybutnotweakP-propertycanbefoundthere.
Deﬁnition.([])Let(A,B)beapairofnonemptysubsetsofametricspace(X,d)withA=∅.Thenthepair(A,B)issaidtohavetheweakP-propertyifandonlyifforany
x,x∈Aandy,y∈B,
d(x,y)=d(A,B),
d(x,y)=d(A,B)⇒d(x,x)≤d(y,y).
Example([])Consider(R,d),wheredistheEuclideandistanceandthesubsetsA=
√{(,)}andB={y=+–x}.
√
Obviously,A={(,)},B={(–,),(,)}andd(A,B)=.Furthermore,
√

d(,),(–,)=d(,),(,)=;however,
=d(,),(,)<d(–,),(,)=.Wecanseethatthepair(A,B)satisﬁestheweakP-propertybutnottheP-property.Deﬁnition.([])Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d).Amappingf:A→Bissaidtobeweaklycontractiveprovidedthat
df(x),f(y)≤¯α(x,y)d(x,y)forallx,y∈A,wherethefunctionα¯:X×X→[,)holds,forevery<a<b,that
θ(a,b)=sup α¯(x,y):a≤d(x,y)≤b<.
Theorem.([])Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d)suchthatA=∅.LetT:A→BbeaweaklycontractivemappingdeﬁnedasinDeﬁnition..SupposethatT(A)⊆Bandthepair(A,B)hastheweakP-property.Then
∞
Thasauniquebestproximitypointx∗∈Aandtheiterationsequence{xk}n=deﬁnedby
xk+=Txk,d(xk+,xk+)=d(A,B),k=,,,...
converges,foreveryx∈A,tox∗.
Theaimofthispaperistoproveafurthergeneralizedcontractionmappingprinciple.Byusingthisfurthergeneralizedcontractionmappingprinciple,theauthorsproveafurthergeneralizedbestproximitytheorem.Someconcreteresultsarederivedbyusingtheabovetwotheorems.Theresultsofthispapermodifyandimprovemanyotherimportantrecentresults.
2Furthergeneralizedcontractionmappingprinciple
Inwhatfollows,weprovethefollowingtheoremwhichgeneralizesmanyrelatedresultsintheliterature.
Theorem.Let(X,d)beacompletemetricspace.LetT:X→Xbeamappingsuchthat
ψd(Tx,Ty)≤φd(x,y),∀x,y∈X,(.)whereψ,φ:[,+∞)→[,+∞)aretwofunctionswiththeconditions:
()ψ(a)≤φ(b)⇒a≤b;
()ψan(a→n)ε≤,φ(bnb),n→ε⇒ε=.
ThenThasauniqueﬁxedpointandforanygivenx∈X,theiterativesequenceTnx
convergestothisﬁxedpoint.
ProofForanygivenx∈X,wedeﬁneaniterativesequenceasfollows:

x=Tx,x=Tx,...,xn+=Txn,....(.)Then,foreachintegern≥,from(.)and(.)weget
ψd(xn+,xn)=ψd(Txn,Txn–)≤φd(xn,xn–).(.)Usingcondition()wehave
d(xn+,xn)≤d(xn,xn–)
foralln≥.Hencethesequenced(xn+,xn)isnonincreasingand,consequently,thereexistsr≥suchthat
d(xn+,xn)→r
asn→∞.Byusingcondition()weknowr=.
Inwhatfollows,weshowthat{xn}isaCauchysequence.Supposethat{xn}isnotaCauchysequence.Thenthereexistsε>forwhichwecanﬁndsubsequences{xnk},{xmk}withnk>mk>ksuchthat
d(xnk,xmk)≥ε(.)
forallk≥.Further,correspondingtomkwecanchoosenkinsuchawaythatitisthesmallestintegerwithnk>mksatisfying(.).Then
d(xnk–,xmk)<ε.(.)From(.)and(.),wehave
ε≤d(xnk,xmk)≤d(xnk,xnk–)+d(xnk–,xmk)<d(xnk,xnk–)+ε.Lettingk→∞,weget
lim d(xnk,xmk)=ε.(.)
k→∞
Byusingthetriangularinequality,wehave
d(xnk,xmk)≤d(xnk,xnk–)+d(xnk–,xmk–)+d(xmk–,xmk),
d(xnk–,xmk–)≤d(xnk–,xnk)+d(xnk,xmk)+d(xmk,xmk–).

Lettingk→∞intheabovetwoinequalitiesandapplying(.),wehave
lim d(xnk–,xmk–)=ε.
k→∞

Since
ψd(xnk,xmk)≤φd(xnk–,xmk–).
Byusingcondition()weknowε=,whichisacontradiction.Thisshowsthat{xn}isaCauchysequenceand,sinceXisacompletemetricspace,thereexistsz∈Xsuchthatxn→zasn→∞.From(.)and(.)wehave
ψd(xn,Tz)≤φd(xn–,z).
Byusingcondition()weget
d(xn,Tz)≤d(xn–,z),
sothatd(xn,Tz)→,asn→+∞.Therefore
d(z,Tz)≤d(xn,z)+d(xn,Tz)→
asn→+∞.Thisimpliesz=Tzandprovesthatzisaﬁxedpoint.Nextweprovetheuniquenessoftheﬁxedpoint.Assumethatthereexisttwoﬁxedpointszandw.Thenfrom(.)wehavethat
ψd(z,w)=ψd(Tz,Tw)≤φd(z,w),
byusingcondition()weknowd(z,w)=andhencez=w.Thiscompletestheproof.� 
Example.Thefollowingfunctionssatisfyconditions()and()ofTheorem.:
⎧
(a)⎨ψ(t)=t,
⎩φ(t)=αt,
where<α<isaconstant;
⎧
⎨ψ(t)=t,
(b)
⎩φ(t)=ln(t+);

⎧
⎪

⎪ψ(t)=⎧t,
⎪
⎨
⎨

(c)⎪φ(t)=t,≤t≤,
⎪
⎪
⎩⎩t–,<t<+∞;
⎧
⎪
⎪⎨t,≤t≤,
⎪
⎪
⎪ψ(t)=
⎪
(d)⎨⎩t–,<t<+∞,
⎧
⎪⎨t

⎪≤t≤,
⎪,
⎪
⎪φ(t)=
⎪
⎩⎩t–,<t<+∞;⎧⎧⎪⎨t,≤t<,
⎪
⎪
⎪
⎪ψ(t)=
⎪
⎨⎩αt,≤t<+∞,
⎧
(e)	⎪⎨t⎪,≤t<,
⎪
⎪φ(t)=
⎪
⎪
⎩⎩βt,≤t<+∞,
where<β<αareconstants.
Ifwechooseψ(t),φ(t)inTheorem.,thenwecangetthefollowingresult.Theorem.Let(X,d)beacompletemetricspace.LetT:X→Xbeamappingsuchthat
≤d(Tx,Ty)<⇒d(Tx,Ty)≤d(x,y),
d(Tx,Ty)≥⇒αd(Tx,Ty)≤βd(x,y)
foranyx,y∈X.ThenThasauniqueﬁxedpointandforanygivenx∈X,theiterativesequenceTnxconvergestothisﬁxedpoint.Ifwechooseψ(t),φ(t)inTheorem.,thenwecangetthefollowingresult.Theorem.Let(X,d)beacompletemetricspace.LetT:X→Xbeamappingsuchthat
≤d(Tx,Ty)≤⇒d(Tx,Ty)≤d(x,y),

<d(Tx,Ty)⇒d(Tx,Ty)≤d(x,y)–
foranyx,y∈X.ThenThasauniqueﬁxedpointandforanygivenx∈X,theiterativesequenceTnxconvergestothisﬁxedpoint.Ifwechooseψ(t),φ(t)inTheorem.,thenwecangetthefollowingresult.Theorem.Let(X,d)beacompletemetricspace.LetT:X→Xbeamappingsuchthat
	≤d(x,y)≤
	⇒
	d(Tx,Ty)≤d(x,y),

	
	
	

	⇒
	
	



<d(x,y)d(Tx,Ty)≤d(x,y)–
	
foranyx,y∈X.ThenThasauniqueﬁxedpointandforanygivenx∈X,theiterativesequenceTnxconvergestothisﬁxedpoint.
Itiseasytoprovethefollowingconclusionandcorollary.
Corollary.Letψ,φ:[,+∞)→[,+∞)betwofunctionswiththeconditions:
(i)ψ()=φ();
(ii)ψ(t)>φ(t),∀t>;

(iii)ψislowersemi-continuous,φisuppersemi-continuous.Thenψ(t),φ(t)satisfyconditions()and().
Corollary.Let(X,d)beacompletemetricspace.LetT:X→Xbeamappingsuchthat
ψd(Tx,Ty)≤φd(x,y),∀x,y∈X,
whereψ,φ:[,+∞)→[,+∞)aretwofunctionswiththeconditions(i),(ii)and(iii).ThenThasauniqueﬁxedpoint,andforanygivenx∈X,theiterativesequenceTnxconvergestothisﬁxedpoint.
3Furthergeneralizedbestproximitypointtheorems
Beforegivingourmainresults,weﬁrstintroducethenotionof(ϕ,ψ)-P-property.
Deﬁnition.Let(A,B)beapairofnonemptysubsetsofametricspace(X,d)withA=∅.Thenthepair(A,B)issaidtohavethe(ψ,ϕ)-P-propertyifandonlyifforany
x,x∈Aandy,y∈B,
d(x,y)=d(A,B)⇒ψd(x,x)≤ϕd(y,y),
d(x,y)=d(A,B)
whereψ,ϕ:[,+∞)→[,+∞)aretwofunctions.
Theorem.Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d)suchthatA=∅.Letψ,ϕ,φ:[,+∞)→[,+∞)bethreefunctionswiththeconditions:
()ψ(a)≤φ(b)⇒a≤b;
()	ψ(an)≤φ(bn),⇒ε=;
an→ε,bn→ε

()ψ(tn)→⇒tn→;
()tn→⇒ϕ(tn)→;
()ϕ(a)≤φ(b)⇒a≤b.
LetT:A→Bbeamappingsuchthat
ϕd(Tx,Ty)≤φd(x,y),∀x,y∈A.	(.)
Supposethatthepair(A,B)hasthe(ψ,ϕ)-P-propertyandT(A)⊆B.Thenthereexistsauniquex∗inAsuchthatd(x∗,Tx∗)=d(A,B).
ProofWeﬁrstprovethatBisclosed.Let{yn}⊆Bbeasequencesuchthatyn→q∈B.Itfollowsfromthe(ψ,ϕ)-P-propertythat
ϕd(yn,ym)→⇒ψd(xn,xm)→
asn,m→∞,wherexn,xm∈Aandd(xn,yn)=d(A,B),d(xm,ym)=d(A,B).Thistogetherwithconditions()and()impliesthat{xn}isaCauchysequencesothat{xn}converges
stronglytoapointp∈A.Bythecontinuityofmetricdwehaved(p,q)=d(A,B),thatis,q∈B,andhenceBisclosed.
LetAbetheclosureofA.WeclaimthatT(A)⊆B.Infact,ifx∈A\A,thenthereexistsasequence{xn}⊆Asuchthatxn→x.From(.)andcondition()wehave
d(Tx,Ty)≤d(x,y),∀x,y∈A.
ThistogetherwiththeclosednessofBimpliesthatTx=limn→∞Txn∈B.Thatis,T(A)⊆B.
DeﬁneanoperatorPA:T(A)→AbyPAy={x∈A:d(x,y)=d(A,B)}.Sincethepair(A,B)hasthe(ψ,ϕ)-P-propertyandTsatisﬁescondition(.),wehave
ψd(PATx,PATx)≤ϕd(Tx,Tx)≤φd(x,x)
foranyx,x∈A.ThisshowsthatPAT:A→AisamappingfromacompletemetricsubspaceAintoitself,anditsatisﬁestheconditionsofTheorem..ByusingTheorem.,wecangetthatPAThasauniqueﬁxedpointx∗.Thatis,PATx∗=x∗∈A.Itimpliesthat
dx∗,Tx∗=d(A,B).
Therefore,x∗istheuniqueelementinAsuchthatd(x∗,Tx∗)=d(A,B).Itiseasytoseethatx∗isalsotheuniqueoneinAsuchthatd(x∗,Tx∗)=d(A,B).� 
Theorem.Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d)suchthatA=∅.Letψ,φ:[,+∞)→[,+∞)betwofunctionswiththeconditions:
()ψ(a)≤φ(b)⇒a≤b;
()ψan(a→n)ε≤,φ(bnb),n→ε⇒ε=;
()ψ(tn)→⇔tn→
andψ(t)isnondecreasing.LetT:A→Bbeamappingsuchthat
ψd(Tx,Ty)≤φd(x,y),∀x,y∈A.(.)
Supposethatthepair(A,B)hastheweakP-propertyandT(A)⊆B.Thenthereexistsauniquex∗inAsuchthatd(x∗,Tx∗)=d(A,B).
ProofLetϕ(t)=ψ(t)forallt∈[,+∞).Thenthepair(A,B)havingtheweakP-propertyimpliesthatthepair(A,B)hasthe(ψ,ϕ)-P-property.Condition()ofTheorem.impliesconditions(),()ofTheorem.and(.)implies(.).ByusingTheorem.wegettheconclusionofTheorem..� 
Ifwechooseψ(t),φ(t)inTheorem.,thenwecangetthefollowingresult.
Theorem.Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d)suchthatA=∅.LetT:A→Bbeamappingsuchthat
	≤d(x,y)≤
	⇒
	d(Tx,Ty)≤d(x,y),

	
	
	

	⇒
	
	



<d(x,y)d(Tx,Ty)≤d(x,y)–

foranyx,y∈A.Supposethatthepair(A,B)hastheweakP-propertyandT(A)⊆B.Thenthereexistsauniquex∗inAsuchthatd(x∗,Tx∗)=d(A,B).
Ifwechooseψ(t),φ(t)inTheorem.,thenwecangetthefollowingresult.
Theorem.Let(A,B)beapairofnonemptyclosedsubsetsofacompletemetricspace(X,d)suchthatA=∅.LetT:A→Bbeamappingsuchthat

≤d(Tx,Ty)≤⇒d(Tx,Ty)≤d(x,y),

<d(Tx,Ty)⇒d(Tx,Ty)≤d(x,y)–

foranyx,y∈X.Supposethatthepair(A,B)hastheweakP-propertyandT(A)⊆B.Thenthereexistsauniquex∗inAsuchthatd(x∗,Tx∗)=d(A,B).
Example.LetX=Rand
A=(,y)∈R:≤y≤ory=–n,n=,,...,

B=(,y)∈R:≤y≤or–∞<y≤–+.
Itiseasytoseethat
A=(,y)∈R:≤y≤,
B=(,y)∈R:≤y≤.
LetT:A→Bbedeﬁnedby
⎧
⎨(,y)if≤y≤,T(,y)=⎩(,–n+n)ify=–n,n=,,....

ItisobviousthatA,BareclosedsetsofR,A=∅,thepair(A,B)hastheweakP-propertyandT(A)⊂B.Ontheotherhand,fromthedeﬁnitionofT,itisnothardtoseethat

≤T(,x)–T(,y)≤⇒T(,x)–T(,y)=(,x)–(,y),

<T(,x)–T(,y)⇒T(,x)–T(,y)≤(,x)–(,y)–
forall(,x),(,y)∈A.Therefore,byusingTheorem.,thereexistsauniquex∗=(,)inAsuchthatd(x∗,Tx∗)=d(A,B)=,whereTx∗=(,).NotethattheabovemappingTisafurthergeneralizedcontraction,butnotacontraction.Infact,forany(,–n),(,–m)∈A,m>n,wehave
mn
	T,–n
	
	–T,–m
	=m–
	+–n
	,

	hence
	

	|T(,–n)–T(,–m)|=+
	
	m–n
	→



|(,–n)–(,m)|(m+n)(m–n)
asm,n→+∞.
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