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1) d(x,y)=0Y4HA Yx = yif Alo7

2) d(x,y)=d(y,X):
3) HEFEHM =1, MMEEMX Y, ze X, AdXYy)<Md(x,z)+d(z,Y) -

MFRd 2 X Lt (X, d) BRoAD R,
Jo RS A — A O P RS A, ER, DR R R AR
Bl #ES X ={012}, EXd: XxX >R}

d(0,0)=d(L) =d(2,2) =0
d(01) =dL0)=d(12) =d(21) =1,
d(0,2) =d(2,0) = 3

Md: X x X — RUBARWLE X 1 HRTHN AN, IR, ISR Xy, zeX, H
d(x,y)<2d(x,z)+d(z,y),
B, (X,d) 2 EEsE; mTd0,2)=3>d0)+d@2)=2, Lk, (X,d) NEEREE0.
MR A (X, d)2EESRE, Wd(xy)=0, VX,yeX.
ERA Wx,ye X, H
0=d(x,x)<Md(x,y)+d(y,x)=(M +Dd(x,y),
M, d(x,y) =0, VX,yeX. JEEE

M2 (X, d) & EEaE, Md(xy)<d(x z)+Md(z,y), VX,y,ze X .
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2 FEH

R (X, d) RE&BWEERER, T:X - X RE-LREGHRRER, 8, T ieRC,
e BIRIOE L a(t) . b(t), c(t): (0,+00) —>[0,1) i/ a(t) +b(t) +c(t) <1, Vte (0+0), ff
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d(Tx, Ty) <a(d(x, y))d(x, y)+b(d(x, y))d(x,Tx) +c(d(x, y))d(y, Ty), Vx = y € X

WT 78 X h7EfEm— AR X, BB X, e X, x, =Tx , =T"%(n=1,2,3L), & {x, 6T x".
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by =d (X0 Xo) =d(TX, 4, TX,) <

a(d (Xn—l’ Xn))d (Xn—l’ Xn) + b(d (Xn—l’ Xn ))d (Xn—11 Xn) + C(d (Xn—l’ Xn ))d (Xn ' Xn+1) !

i, 15

a(d (Xn—l’ Xn )) + b(d (Xn—l’ Xn )) _
d(X,, X,.y) < - o(d (X, %) d(x,,,X,) (n=1,2,3L), 1)

a(t)+b(t)

0=

» T alt), b(t). c(t) £ (0,+00) WAR T B K, H 2 te(0,+0) I, A

a(t) +b(t) +c(t) <1, Mifi, q(t):(0,+c0) —[0,1) ik, (1),
b, =d(x,,x,,) <q(b )b, <b, .

B, {o, | AR G Rs, R AR, limb, = p.

PUEp=0. k& p>0, 1 Fb, >p>0(n=123L ), q(t):(0,+0) —[0,1) Hifdizhek, Mifi,
q(b,) <a(p) <1(n=123L ), H

p<b,, <q(b,)b, <a(p)b, <L <(q(p))"b, »0(n—x),

X5 p>0F)&, Hit, limb, =p=0.

sk, B {x, } & X Pty Cauchy K.
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d(x,,X,)=d(Tx, ;,Tx, ;)<
a(Kny, 0 )d (g0 %, 1) + DKy ) (650 %) + (K, )d (X4, X,) <
a(Ky, , )JIM (X, g %) +d (% X, )]+b(Ky ) (X X5 ) + (K ) (X, X,) <

a(km,n)[Md (mel’ Xm) + d (Xm’ Xn) + Md (Xn ! anl)] + b(km,n)d (mel’ Xm) + C(km,n)d (anl7 Xn)
efa, 15

- Ma(k,, ) +b(k, )

d(Xp, X,) < d (X 40 %) + I\/Ia(kmv”)—H:(km,n)

1-a(k,,) 1-a(k,,)

d(xn—l’ Xn) ’ (2)



RN (E R M) http://www.cgnuj.cn ¥32%

Ma(t) +b(t)
1-a(t)

May(t) +c(t)

©rH= 1-a(t)

o s(t) = , T alt), bt), ct):(0,+w0) —[0,1) H i,

M, r(t) A1 s(t) #£ (0, +oo) A HLIF . H(2)5, 15

d (X ) < r(k )d(xmfl’ Xm) + S(km,n)d (anl’ Xn) : (3)
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T M d (X, 5, %,) =0, MHEELENE >0, FEAREN . 4n>Nif, #

d( nl,x)<1m|n{ i }
2 r(e)’ S(e)
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m,n

d(X ) < r(k )d (mel7Xm)+s(km,n)d(xnfl7xn) < r(g)d(xm&’Xm)+s(‘9)d(xnfl’ Xn)
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2) £0<k,, =d(X, . %) <&, Ml
d(Xp, %) =d(TXp4,TX,4)
<a(ky,,)d (X1, X, 1) +b(ky, ) d (%, %) + ek, )d (X, %)
<a(k,,)e+bk, )e+ck, )e<e.
3) #HA(X, 4, X,4)=0, Wd(x,,x,)=d(x,,,TX,,) =0<e.
g, WHEBAEN e >0, FEAKREN, 2mn> N, #Ad(x,,x,)<e, 0, {x }&X
i) Cauchy F#51. i1 T (X, d) R5E & MR, B limx, =X
=, WX RT ASE. TEAREREN, B =d(x,X) =0, 8, x, =X i, A

d(X,,.,TX)=d(Tx ,Tx) <a(l )d(x,,x)+b( )d(x,, X, )+c( )d(x Tx) <

n+1?
a(l,)d (%, x) +b(1,)d(x,, X,..) +¢(l,)[ MA (X", x,,,) +d (%, TX) |,
7T, R, A
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d(x ., TxX)=d(Tx",Tx ) <a(l )d(x",x )+b(l )d(x",Tx) +c( )d (X ,X ) <

n+1?

a(l,)d (%, X)) +b(1,) [ Md (X, X,.,) + A (X,.0, TX) [+ €1, )d (X, %) -
Y B L A RAR I, 13

2d (x,.,, Tx') < 2a(l,)d(x,, x") +[b(l,) +c(l,) ]d (X, X,.1) +

M [C(In) + b(ln)] d (X*’ Xn+1) + [C(In) + b(ln)]d (Xn+1’TX*) <

2d(x,,X)+d (X, X )+Md(x",x ) +d(X ., TX),

d(x,,, TX) <2d (X, X)+d (X, X .,)+Md (X", X, ,) ()

n+1?

2x, =X, (X, TX) =d(Tx,, TX) =0, @RERKT, B, M FERATNAAEN, @

A, o lim =X () BRI A lim X, =TX

nN—o0

Y B PR R — 1k, 15

X =limx, =limx_, =Tx", B, x" 2T KR35,

n—o n—oo

HIUE, WX T MM —AREh . R X R T RSN, B x=Tx, #X £X, H&HEC,,

an

d(x",x) =d(Tx", Tx) <
a(d(x",x))d (x",x) +b(d (x",x))d (X", Tx") +c(d (X", x))d (x, Tx) =a(d (X", x))d (x", X) <d (X", X) .
FIE, M, X =xo L, T R RE iEEE

M 1S, Bbt)=c(t)=0, Vte(0,+00), MAWFHL 1.

I 1 (X, d) REAMNERSE, T:X o> X 28 FRIEHMME, B, TiHEREC,:
EE IR R R B a(t) : (0,4+00) —[0,)) , fF5 d(Tx, Ty) <a(d(x,y))d(x,y), Vx=ye X, WT 1
X MR, A X € X el {x, =T % b # T X

FE2 (X, d) REAMNEESE, T:X o> X REARELHERE, B, TiLsEC,:
fifEw$ia,b,c> 052 a+b+c<l, 3 d(Tx Ty) <ad(x,y) +bd(x,Tx) +cd(y,Ty), Vx,y € X,

WT 78 X hFEfEmE— AR X, BB X, e X, x, =Tx , =T"%(n=1,2,3L), & {x, 6T x",
IR R

d(xn,x*)si"_ﬁﬁ"d(xo,xl),
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Teop, ,B_a+b
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IERR 7R 1, HUESra(t),b(t),c(t) 4% TH Ha,b,c, WHER 1, T 78X PEfemE—i

a+b

REEX, ER X, e X, 2% =Tx , =T"%(=142,3L), W{x T x . & 4= T
,Be[O, 1), Ii!(l)ﬁ’ ?Ef
a+b
A0 %) ST A% %) = B, 1. %,) <L < A6, %) (N=1.2,3L),
IRYE D EE R EHE S MMERSEWBEREm AN, f
d(xn' n+m)<Md(X Xn+l)+d(xn+1’ n+m)<Md(X Xn+1)+Md(Xn+1’ n+2)+d(xn+2’ n+m)
Md(Xn’Xn+1)+Md(Xn+l’Xn+2)+L +Md(xn+m 27 n+m—l)+d(xn+m—1’ n+m)
n N+ n+m- M g"
MO+ 47 L+ B )00, ) < 100, %).
ikm—oo, fE E KPS, MRS {x, JI8T X 1k 2 it R
d(xn,x*)sMﬁ d(Xy, %) IEEE
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fesemn 2 h, Exﬁiﬁzemo,b:c:he[o,%), WA T A 2.
Wb 2 B (X,d) R MR, T:X — X RRIKEAIEIE, B, T HEEMHEC, .
ﬁﬁﬁ%&he[o,%), i
d(Tx, Ty) <h[d(x, TX) +d(y,Ty)], ¥Xx,ye X,
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Abstract: This paper introduces pseudo-metric space by weakening the triangle inequality condition in the definition of metric
space as d(X,y) <Md(X,z)+d(z,y) holdsforall X,y,ze X, where M >1 is a constant. An example in this paper
shows that the class of metric spaces is a proper subset of the class of pseudo-metric spaces. In a complete pseudo-metric space,
it is proved that the seventh class contraction type mapping has a unique fixed point and the iterative sequence converges to the
unique fixed point. Furthermore, the error estimates for the sixth class contraction type mapping are given.
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