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Fixed point theorems for the generalized contractive mappings and

mapping pairs in cone metric spaces

YUAN Qing', GAO Jian-jun’, WANG Yan-wei’
(1. School of Science, Hangzhou Normal University, Hangzhou 310036, Zhejiang, China;
2. Engineering Training Center, Shandong University, Jinan 250061, Shandong, China)

Abstract: Since the notation of cone metric spaces was raised, several authors have studied its constructions and properties. The
results on the existence of fixed points of generalized contractive mappings were extended by relaxing the contractive conditions.
The existence of common fixed points of generalized contractive mapping pairs was also discussed. The obtained results extend the
recent relative results and the classical theorems in metric spaces.
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EX 0.3 B X MAR S W d: X x X~ E iR

(d1) Osd(x,y),Vx,yeX;d(x,y)ZO%Eﬂ'X% X =y;

(d2) d(x,y)=d(y,x),¥x,y€X;

(d3) d(x,y)<d(x,z) +d(y,z),¥Vx,y,2E Xo
MR d Ky X ER)—DHEFE R, (X, d)FRA—AHERE RS H]

EX 0.4" (X, d)JE—MHERERZSA], {w, 2 X PFS], 2 € Xo WRIHMTEEM € E,0<c fF1EIE
BN n > NI A d(x,, ) <o, PR x, HEIEY , B0FR o, OSSN &, B & A2 {x, FIOIRRR . 30K
lim, ., x, =%, 88 x,~>x,(n—>%),
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fo, PUCERE] x M HAY Y d(w, ,x)—>0,(n>o),
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SI32 0.4 M (X, d)RHERE RS, PO IEMLE B0 K IERSE, int P 6, (a1, Ly, [ X PIOFSI,

%, %, y, >y, (nm>0) W d(x,,y,)>d(x,y), (n—>%),
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513 1.1 (X, d)@HEFE RS, PO IERE RO K BIEMAE, int P~ 6. {x, & X HRIFH, L
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Hrr he[0,1), 0, | j& Cauchy 1],

HEAH
d(anrl ,x”)shd(x,,,x,l,1)$h2d(x,l,l ’xn72)$”'$hnd(xl ’xO)O
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d<xn5xm)$d(xn 7xn—l) + d(xn—l 7xn—2> + 0+ d(xm+1 ’xm>$
B4 b7 et W) d (s x) < (o)
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I d(x,,2,) [ >0,(n,m>w),
FrLl 513 0.3, { , | /& Cauchy 51,
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d(Trx,T'y)sald(x,Trx)+azd(y,T'y)+a3d(x,Try)+a4d(y,Trx)+a5d(x,y),
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d(x,,1,%,)=d(Tx,, Tx, )< a d(x,,Tx,) + ayd(x,_,,Tx, ) + ayd(x,,Tx,_;) +
ayd(x,_1,Tv,) +asd(x,,2,_)=a,d(x,,%,,,) +ad(x,_,x,) +
asd(x,_1,%,,,) +asd(x,,%,_1),
RIS AE AN«
2d(x, ,%,,,)<(a, +a, +2as)d(x,_,,x,) + (a, +a,)d(x,,0,,,) +(ay+a,)d(x,_,%,,,)<
(a; +ay +2as)d(x,_,0,) +(Ca; +ay)d(x, ,%,,,) +(Cay +ay)d(x,_,,x,) +
(ay+a)d(x,,%,,,)=Ca, +ay,+2as+as+a,)d(x,_,,x,) +
(ay+ay+as+ay)d(x,,%,,,),
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Hi5 13 1.1 19501 x, | /& Cauchy 51, FTLAHT X WS84 MEAG o, PICEAEIE A po
FERRIEM Tp = p,
d(Tp,p)<d(Tx,,Tp) +d(Tx,,p)<a,d(x,,Tx,) + a,d(p,Tp) + a;d(x,,Tp) + a;d(p, Tx,) +
asd(x,,p) +d(Tx,,p)<<a,d(x,,Tx,) +a,d(p,Tp) + a;d(x,,p) + a;d(p,Tp) +
a,d(p,Tx,) +asd(x,,p)+d(Tx,,p)=a,d(x,,%,,,)+(a,+a;)d(p,Tp) +
(as+as)d(x,,p)+(1+ay)d(x,,,,p),
e LA
(1-a,-ay)d(Tp,p)<a,d(x,,x,,,)+(as+as)d(x,,p)+(1+a)d(p,x,,1)o

ﬂi]é}lai<l,l—a2—a3 >0, LA
O<(l-a,-a;) | d(Tp,p) [ <K(a |l d(x,,x,.) | +(as+as) | d(x,,p) [l +
(1+a,) | d(p,x,,,) [[)>0,n>,

FRUA d(Tp,p) | =0, F=&H Tp=p-

Woq & T W —DA3 R, N

d(p,q)=d(Tp,Tq)<a,d(p,Tp) + a,d(q,Tq) + a;d(p,Tq) + a,d(q,Tp) + asd(p,q) =
(as+a,+as)d(p,q)o

A as + ay + as < 1,07k d(p,q) =0, T2H p=q-

(2) B ret i, (D), TAME—ADh R,

NIRRT TR A S LB F(T) = F(T) o YpEF(T), T(p)=po M T°(p)=T(p) =
p, T (p)=p, Bl pEF(T"),
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d(T'x,Sy)<k(d(T'x,x)+d(y,Sy)),Vx,yEX,
W T, S 76X PAFAEME— A ISR po
HEBR I 20 € X, 2 2o, = Thogn » Koy = Sy 0
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d( 2oy, 1 %oy ) = d( Tray, Stoy ) < k(d( Ty s x5y ) + d(xpy 1, Sxoy 1)) =
kCd(waysy s x0y) + d(xoy_y 520y ))

LA d(xzmrl’xz\) d(%\’xzz\ 1)0
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d(x2N+2’x2N+l) = d(sxzwn ) szw) = d(sz;w”sx2;\f+1)$k(d(Tx2N’xzw> + d(xz.w'ﬂ ’Sxmn)) =
k(d(xz/\url ’xzw> + d(xzwn ’xze\wz)),

FrLA:
d(Xoy,as Xy, ) < k d(x2\+1ax2\)
25 b Pk
d(x,,1,x, )<1 (2,05 Y ne
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PELEE X
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O<d<TP P) kd(le\ sxn-1) + d(x,y ,P>
T8
Fd(Tp,p) | <7- K( | kd (xyn s 20y ) |+ | dCay s p) )00

A (| d(Tp,p) | =08 Tp = po FIFATLIES Sp=po FTLA p 2 T,S HAIARSL,
W g T, S Wr—PAAG AN
d(p,q)=d(Tp,Sq)<k(d(Tp,p) +d(q,Sq)) =0,

JikLA d(p,q) =0 Bl p =q.
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(1), 7RIS AME— SIS p, FHAEY p 42 T, S FAFEAD R

PR T'p=p,BtlL T (Ip) =T (p) = T(T'p) = Tp, BT Tp W) T BIAZNAL, T

d(SsTp,Tp)sd(SsTp,TtTp)+d(TtTp,Tp)sk(d(T'Tp,Tp)+d(Tp,SsTp))=

kd(Tp,S'Tp)
Bk k€ [0,%)@?& d(S'Tp,Tp) =0,B0 S'Tp = Tpo FrLA Tp HJE T A S PIAIERSS . Al S ARSI A
HE—PEAS Tp = po [FIBEATHIE Sp = ps
#op &S, T ARG SRR p B2 TS WA S, FrLL S, TR T, S AR AR
4R, NIy A —1 o
EHE 2.2 W(X,d)RTERMWHERE RSN, P OIEREECON K WIERAE, int P2 ¢, T,S: X>X Z&X
WGP RAFAETE R R, s MAECRE [0, ), (78
d(T'x,Sy)<k(d(T'x,y) +d(x,Sy)),¥Vx,y€EX
W7, S AEX P ARSI p.
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IR 2.1 W (X, d)RTRAMHEE RSN, P OIEREEC K WIERAE, int P2 ¢, T: X—>X 2 X B
R AFTE RE[0,1) 5 :d (T, Ty) <kd(x,y), V2, y € X, U T 7EX PAAAEME— B A, HAMEE
x € X, S &, = T'x, (n=1,2,3) JX8E] T RIS

R HEEH1.1%% r=1,a,=a,=as=a, =0,

PEHES BRI SCER 1 i e 2 1,

L 2.2 W(X,d)RTEENHERZSE, P NIEREE K BIEMHE, int P2¢é, T: X—>X & X Bk
G AAE REL0, L) MM d(Te, Ty) < k(d( T, ) + d(y 1)), Y oy € X T A2 X PAEAEE— R34

HAMEE x€ X, 3B 0F5 x, = T'x, (n=1,2,3)ILEE] T AT S,

WER fEEF 2.1 1=s=1,T=S,8fEEM1.1F2 r=1,a, = a,,a; = a, = a5 =0, MAHEHH SCHER
(1R e 3,

WIS 2.3 (X, d) RS RASE, P OMIERHE BON K FIEMHE, int P2 ¢, T: X—>X J& X Pk
S0 1 AETE ké[o,%),ﬁﬁ% d(Te, Ty) < k(d(Tx,y) +d(Ty,x)), ¥ x,yE Xo W TTEX PAFFEME—AT)

Mo HXMERE x€ X, Picard #ECFF) x, = Tx, ., = T'x,(n=1,2,3 )IELH] T BOAS S,
R 2294 1 =5=1,T=S,8fEEM1.1H4 r=1,a;= ay,a, = a, = a5 =0, BLIHERRPX
KL 1TP RS B 4,
2.0 WX, d) ARSI, R ) SR G GBSOk (3] P AR 4R 3 L. BT A
KT ICHRL3 ] rp o SCAY 2 WG 1) 25 2R DA R s ) ) 30 e R A s
a2y M W SCHR (1 ] P 45 Hh AR R A AEME— AN Bl A
B B X=1(x,00ERI0<a<1IU1(0,x) ER10<w< 1] WIEMHE P=1{(x,y) ER Ix,y=0l,
S8 ST IR B R
d((x,0),(y,0) = (F1x—yl,lx-y1),
4((0,2).(0.3) = (1w =y 212 - y1),

dﬂxﬁkﬂlw)=d«&yL(%0n=(%x+%x+%y%

EXLT:X—~>X N

ﬂWﬂWZWJLwa»4%%®,
YOI ABRAE 7 2

d(T(<x"x2)>’T((yl’yz)))$%d((ﬁc1,x2>,(y1,y2)),v(xl,xz),(yl’y2>€X’

S2BF b, A5 S 5

(.00 = (42.0) . P((0.0)) = (0.3 4).
TR 5 B I AE— IR PR RS BT 7 W T 1.1 TR 4 P (r = 2)  WOAEAEE— Bl A
S Ak
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