F3R2EHE1LM wo#fE B

2017 £2 H

T B K % % it
JOURNAL OF CHENGDU UNIVERSITY OF INFORMATION TECHNOLOGY

Vol. 32 No. 1
Feb. 2017

XEHE: 2096-1618(2017)01-0082-04

TEUMD EETEHREIRFHN—EARHT A EE

(R EIRRF R AT FRE, @ RE 610225)

FE AR D A B RUE BB R — DR SR, T | R A S SUE B, i 4 T Alghamdi /Y
U b B2 s )5 SR AU b B2 2s A RE L, HUGE — X AR PR O HE &, R HTIX R BRI 1232 bR
M EE AR LN ST P AL T R A W B TR E SCT PRICRT B PR . LW RO PR R A WL B PR A, A
FHIX PR IR IE B — SR Bl U B, i, TR IR AN Bl 5 B fi 5 AL B0 40 b B8 4k 2 18] v [ s, O FLIE i
it — BN 8 A B0 b B s ) ) 511 U ] LW B R SRR AT A

*x 8 RG2S AERESA RS E B b ) R et

FES%S.0177.91 AR A
doi:10. 16836/j. cnki. jeuit. 2017.01.014

0 5§

1922 4F | 76338 B F 23 [6] ' Banach!' JEB] —A4> %
TR WS AN Bl U B e R AR — Bt ] B e K
T ANIFFEH T L A3 E ™ ) Bakhtin! Fl Czer-
wik V@7 T b BEREZS[A] ; Amini-Harandi' ) 8 — N
A 2 1] . ARLRE 5 25 8] ; 2012 4F, Shah Al Hussain'®’ 2
SEARXFR b FEREA5 18] ;2013 4, Alghamdi®' #5748 b JiE
B TE], 2003 4R, Kirk 55 B2 RIA MU I
WHAB) SAETEE 5 S A 17 22 G T8 5 H 40 b 5
B E BN RS, 2010 4F , Karapinar[m £ X Kannan
RUNE PRI, FE N7 AR N AN Bl U BESC o SCT I
BRI . LW YA PR A WL B PR S 7
SEACAU b BE A3 [A] s 8k T AR IR B LS AN Bl Y
FEAEPERIE— 1 o 38—~ 150 BT Y S A
M

1 &R

EX 1P X RS LS, JFH r XxX—[0,)
R s =1 2 —DEEL (X, r) FRIESL b A
23 [i] ( b-metric-like space ) QA 2 T3 5104

(1) r(z,,2,)=0=z,=2,;

(i) r(z,2,)=71(2,2);

(iii) r(z,,2,) =s(r(z,,2)+r(2,2,)), V2 ,2,2€X.

EX 2P Az VX, ) P —A T,z e X FR

¥ #5 B #A:2016-06-09
E&£WA . FHEARPEESEIINE (11171046)

VER 2, | BIRPR Y HALY r(z,2) = limr(z,z,) NISEN
AEXS T r WSk, I HEE R 2, e

EX 3P P REX, ) P — A7, iR
ml’iglwr(zm ) AFE HA R IBAFR 2, | H—HIPEF51).

EX AP WL b BE RS B (X, r) o
VAP HISCT r W8 R4 (X, r) BN SE A 1.

EX S5 6,6, RERA R EHES T4,
R B(G,)CG, HS(G,)CG, ,HA(B,S) :6,x6,—G,
XG, FRAE—XF ARG X L B FRAE R 2RI
S FRAE PRI s 24 B=S B, Bk B /2 0R R LGT.

IR (X, r) Mo RS U b R 2sh).

EX6 G ,G, /& X hiydEsF48. Wk (B,S) &
G xGy FH)—X IR HAF AR 01 528y, 8,0
FAMERER ue G, ,ve G, W2 TH &M,

r(uw,v) =yr(u,Bu)+6r(v,Sv) +tr( Bu,Sv)

A (B,S) BRIE LW BUAE IR BLGT.

EXT 6,6, %X THE= 4, R (B,S) &
G, xG, L1 AEFARIRT H @ [0, 40 ) [0, +e)
=R EE BN ue G, ,ve G, W2 TFINE
.

e(r(u,v))=M(u,v)

HrP M(u,v)=max{r(u,Bu),r(v,S0),r(Bu,S)}, ¢
i J2 T 91 %A

(1) @ ZAFEBWY;

(2) Xs""(t)<oo ,te R*, HH " 8102 ¢ HEE
n WA
FR(B,S) N WL BUE RIS,

Wl SCER[ 15 ] A @ (v) <t, Y 1>0.

EX 8T R < 2 (X, r) R —MEFE, IR 4



%1 # &

B RAEM b EF R R P AR — RS BT 83

(X,r, <) FRVERFAL b J3E 2 .
2 FEFELER

EE1 (B,S)Z(X,r) LiY LW BIESRBLST, H
G,,G, & X WAEZS 4. Q1SR y+6+t>s,t>1, IBAAF
TEME—z" e G, NG, ffiBz" =z" =Sz" BV B 1 S Mt
— A L

ERR E Xz, A0F

z,€6G,,z,=Bz,,2,=5z, ,z,=Bz, , - (1)

R (B,S) & LW BIFESRBLS BT L

r(z,,2,) =yr(z,,Bz,) +6r(z,,Sz, ) +ir( Bz, ,Sz, )
=yr(z,,z, ) +0r(z, ,z,) +tr(z, ,z,)
=yr(zy,z,)+(8+t)r(z,,2,)

NID]

1-
r(zl ,Zz)sgijr(zo’ﬁ) (2)
Kb, A
r(z2 ,2) =yr(z, ,Bz2)+8r(z1 ,Sz, ) +tr( Bz, , Sz, )

= 'yr(zz ,z3)+5r(z, yzz)‘l'lr(Z} azz)

=6r(z,,2,) +(y+i)r(z,,z;)

Hp
r(zz ’z3) Sgr(zl azz) (3)
é\
_ 1=y 1-6 -
L—max{8+t,y+t}, M=r(z,,z,) (4)
#ig(2).3) k(4) A
r(z,,2,) <L'M (5)
RsL iR, nTfe
r(2,,2,,) SL'M,YneN (6)

KA y+8+t>s, T L L<1 ,sL<1.
L m>n,Ym,neN, A

r(Z" ’z’") Ssr(zn ’Zn+l >+32r<z

zzzzz

zu+2)+'“+‘s r<znrl ’zm)

n+l o
< (SL”+32L”+1+"'+Sm_an_l )M
=[(SL>+(3L)2+(SL)3+--.+<SL>’"—":|LH—IM
1_<SL)m—n .
s——sL'M
1-sL °

< 1
1-sL

ik n—+eo [ H

L'M

lim r(z,,2,)= 0 (8)

n—+ow

K (8) AT |z, | J2—1 Cauchy J¥41.
o (X, r) Z5E &0, B AA
z,—z" eX (9)

TiEz, >z 2,2 .
BH 2,0 C6y Lzt ©6,, 6 F1 G, ZHY, BTLA
z" eG,NG,.
TIE Bz  =2" =8".
R (B,S)J& LW UG IRBLE , BT LA
r(z" 2" )y=yr(z" ,Bz" )+6r(z" ,Sz" ) +tr(Bz" ,8z")

(10)
oy
r(z" 2" )= lim r(5,.2,) (11)
FEL, 54 (10) I (1) A1
r(z" ,Bz" )=r(z",82")=0
By
B:*=z" =5z (12)

TNIE B, S WA A D .
Wu,veX & B,S AT L 4
r(u,v) =yr(u,Bu)+6r(v,Sv)+ir( Bu,Sv)

=yr(u,u)+6r(v,v) +tr(u,v)

Kk e>1, frLL
u=v
JE FRIEEE.
EE2 (B,S) & (X,r)HHy WL BIE R ML H

G,,G, & X TyAES 745 IR 47 2" e G, NG, fH
BB =z"=8".

R E Xz, AT

z,€ G, ,z,=Bz,,2,=52, ,2,=Bz, ,*** (13)
KN (B,S) & WL RIfEERmL S, BT L
go(r(zo,zl))EM(zO,z]) (14)

Horp
M(z,,z,)=max|r(z,,Bz) ,r(z ,S2,) ,r(Bz,S2 ) |
=max{r(z,z),7(z,2) |
UK M(z2y,2,)=1(2,7,) B4
r(z9,2,)>0(r(z,2,) ) =M(zy,2,)=1(z,2)
XA IEH S H

M(z,2,)=1(z,2,) (15)
#itX(14) k:L(15) A
o(r(zy,2,)) =71(z,2) (16)

Ll
Qp(r(zl,zz))zﬁo(r(zzazl)) ZM(Zz’Z1> (17)
Hrp
M(z,,z,) = max{r(z,,Bz,) ,r(z,5%, ) ,r(Bz,,5)}
= max{r(z2 az3> 9r(zl ’Zz)}

ﬁn% M(zz ,z1> = r(zz ’Zl) ,jjlz/é\

r(ZZ’Zl) > §D<r<zz’zl)) = M(zz’zl> :r(ZZ’zI)
XAFJE A



84 ®oOAH OE 8 T

£ XK F ¥ R %32 %

M(z,,2,) =1(2,,2;) (18)
giaX(17) &L(18) A
o(r(z,2)) =1(z,2) (19)
giaa(16) XX (19) 6
r(z,,2) <0 (r(z,7,)) (20)
#i5a0(16) 2 (20) A
r(z,,z,,,) <¢"(r(z,,2,)),¥n e N (21)
L m>n, A
r(z,,z,) <sr(z,,2,,,) + (2, ,2,.,) + = +

s"7'r(z,_,,2,)
Ss@"(r(2,2)) + 579" (r(2,7,)) +
s (r(2,7,))
<"@"(r(z9,2,) ) + S"H@"H(r(zo 2)) +
5" " (r(2,2,)) (22)
ffin—+ o, FH
}ir&r(zu ,2,) =0
FIELA €z 3 4 X H Y Cauchy J¥581. R (x,p) J2&
TN TUAFTE 2" e Xl

limr(z,,z")=0

lim. (23)
AR {2, C6 Hizn,,l C6Lz,—2" 5, —
2" B GG, AR L 2T e G NG,
TIEBz" =z =Sz".
HH (B,S) & WL AVERBL, BT
r(z,,,2°) > @(r(zy,,2°)) = M(z,,,2") (24)
Hrp
M(z,, ,z" )=max{r(z,,,Bz,,) ,r(z",82" ) ,r(Bz,,S52" )}
% n—+ o H8 5 (24) ,F
r(z",82")=0
Bl Sz" =27
F
r(27 ,25,,)>@(r (27 ,25,,,) ) ZM(27 ,z,,,,)  (26)
Horp
M(z" ,z,,,,) = max{r(z" ,Bz") ,r(zy,,,,5,.,)
r(Bz" ,8z,,,) |
% n—+ o H&5H5(26)

(25)

r(z",Bz")=0
Bl Bz =z~ (27)
gax(25) Mi(27)  F
Bz" =z" =8z"
FEHIEEE.
WIS 1 FEE R SUER 2 L A () B

Wl x,r, <) JBAFTEE AR,
WERR e XF v < Busu e G, & v <

Svew e G,. A% T RIE BRI I ) BEAR ).
HEBIESE.

3 Ll

2 X=10,1,2},6,=10,1} ,6,=1{12}. r: X xX
— 10, +00) AT E LAY PREL
r(0,0)=r(1,1)=0,r(2,2)=1,r(0,1)=r(1,0)=4,
r(0,2)=r(2,0)=2,r(1,2) =r(2,1) = 1.
Gy X, r) B SE 8 b RS H s=1. 4.
EXB0)=2,B(1)=1,5(1)=1,5(2)=1,3%2%4
4% BG, CG,,S6, CG,, Wik, (B,$) &G, xG, I
B — X G PR
WHREO0 € 6,,1 € G,, A
r(0,1)=yr(0,B(0))+6r(1,5(1))+tr(B(0),S(1))
XZEEHE
vr(0,2) +1tr(2,1) <r(0,1)
N
2y + 14
WmEmo0 e 6,,2 € G,, A
r(0,2) =yr(0,B(0))+8r(2,5(2))+tr(B(0),5(2))
XS E
(6 +1)r(2,1) <(1 =y)r(0,2)
R

(28)

0+t +2yL2
WMHEE 1 e G,l € Gz,ﬁ
0=r(1,1)=yr(1,B(1))+6r(1,S(1))+r(B(1),5(1))=0
MR € 6,2 € G, , A
r(1,2)=yr(1,B(1))+6r(2,5(2))+r(B(1),5(2))
Wt

(29)

5 <1 (30)
H LW BRS04 A
t > 1
Yy+8+t > (31)

PUE ST
y=0.2,6=0.1,t=1.5
B2 EA T /X (28) A1l (31). It B Ml S A
ME—HALAFL0 e 6, NG,

S
[1] Banach S. Sur les operations dans les ensembles
abstraits et leur applications aux equations inte-

grales[ J]. Fundam Math,1922,(3) :133-181.
Kannan R. Some results on fixed points[ J]. Il Am

[2]



g F OB F &M D AT RN PR — RS B R 85

Math Mon, 1969 ,76 :405-408.

Ciric LB. A generalization of Banach contraction
principle[ J]. Proc Am Math Soc,1974,45.267 -
273.

Ume JS. Fixed point theorems for Kannan-type
maps[ J]. Fixed Point Theory Appl,2015,38.
Bakhtin TA. The contraction mapping principle in

[10]

[11]

Kirk, WA, Srinivasan, PS, Veeramani, P. Fixed
points for mapping satisfying cyclic contractive
conditions[ J]. Fixed Point Theory, 2003, (4) .
79-89.

A A Eldered, P Veeramani. Convergence and ex-
istence for Best proximity Points[]J]. J. Math A-

nalysis and Applications,2006,323:1001-1006.

quasimetric spaces| J]. Functional Analysis, 1989, [12] G Petrushel. Cyclic representations and Periodic

30.26-37. points [ J ]. Studia Univ Babes-Bloyai Math,
[6] Czerwik S. Contraction mappings in b-metric 2005,50.:107-112.

spaces [ J ]. Acta Math. inform. Univ. Ostrav, [13] Pacurar M, Rus I A. Fixed point Theory fore -

1993,(1) :5-11. contractions [ J ]. Nonlinear Analysis, 2010, 72,
[7] Amini Harandi A. Metric-like spaces partial metric (3-4):1181-1187.

spaces and fixed points [ J]. Fixed Point Theory [14] Karapinar E,Erhan IM. Best Proximity on differ-

Appl,2012,204. ent type contractions [ J]. Appl. Math. Inf. Sci,
[8] Shah MH, Hussain N. Nonlinear contractions in 2010, (5) :558-569.

partially ordered quasi b-metric-spaces[ J]. Com- [15] H Aydi, A Felhi, S Sahmim. On common fixed

mun Korean Math. Soc,2012,27(1) :117-128.
Alghamdi MA, Hussain N, Salimi P. Fixed point
and coupled fixed point theorems on b-metric-like

spaces[ J]. J. Inequal. Appl,2013,402.

points for (a,i) -contractions and generalized
cyclic contractions in b-metric-like spaces and
consequences[ J ]. J. Nonlinear Sci. Appl, 2016,
(9) :2492-2510.

Fixed Point Theorems Concerning New Type Cyclic Maps in
Complete B-metric-like Spaces

LEI Ming, WU Ding-ping
(College of Applied Mathematics, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; The research of Fixed point theorems is a important field in nonlinear analysis. First, for the purpose of intro-
ducing new fixed point theorems, we give the definitions of b-metric-like spaces which is introduced by Alghamdi and
the definitions of partially ordered b-metric-like spaces. Second, we introduce the semicyclic pair map. We define two
new cyclic maps with the semicyclic pair map and contraction maps in functional analysis or nonlinear analysis: LW-type
and WL-type cyclic maps. We prove some fixed point theorems for such maps. At last, we prove that these fixed point
theorems are right too in the partially ordered b-metric-like spaces. And we construct a example in discrete complete b-
metric-like spaces to illustrate our main results.

Keywords : functional analysis; nonlinear analysis; fixed point; b-metric-like spaces; cyclic maps



