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Abstract :
This paper is review about fixed points in G —spaces. We see the conditions where the map has unique fixed
points in G —spaces.
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1. Introduction

fixed point theory is an important concept due to its applications in many branches like optimization, and
approximation theory. in metric spaces , The fixed point theorems are using to solve problems in applied
mathematics and sciences. Some authors extended them to G —metric spaces as we see in this paper. Let 9t is
G — space such that G:93 - R, . We said that a sequence (%) converges if there is # € 9 such that
lim G(n,;,n;) = 0, and it called G —Cauchy if given ¢ > 0, there exists 9t € N such that G(w;, i, 1) <
l'éjofor all 1,1, = JN. If every G —Cauchy sequence is G —convergent in 9) then 9 is complete. The two
self-mappings 7~ and £ of 9 are be satisfying condition G — (E.A) - property if there is a sequence (x;)
in 9 such that (#(»;)) and (£(»;)) are G — convergent to some t € 9. The map Q:[0,1) - [0,1) is an
altering distance if it is increasing and continuous and t = 0 if and only if Q(t) = 0 . Let F; be the set of
all continuous functions F(t,...,ts) : RS - R satisfying : (F1) : F(4,1,0,1,1,t)0 implies t<t’, for all
t'> 0; (F2): F(1,0,0,t,0,t) > 0, forall t> 0. (V. Popaand A. M. Patriciu, 2015).

2. Unique Fixed Points

2.1 Proposition (Z. Mustafa, H. Obiedat and F. Awawdeh, 2008)

The mapping £: 9t — 9 on complete G —metric space Jt has a unique fixed point if one of the following
hold forall n,, 3 € N

o G(EGO),E£(®),£(3)) < (UGG, v, 3) +2AG(2, Y(0), £00)) + kG (v, £(%), £(¥)) +1G( 3, £(3),£(3))}
o G(EGO,E®),E(3)) < {uGGe, v, 3) + AG (3,3, £00)) + kG (v, v, £(%)) + G( 3, 3,£(3))}
where 0 < p+A+x+1<1.

2.2 Proposition (K. Rauf, B. Y. Aiyetan, D. J. Raji and R. U. Kanu, 2017)

The mapping £: 9t = I on complete G —metric space It has a unique fixed point if one of the following
hold for all #,¢, 3 €

o G(EGO,E(®),£(3)) < uG(x, £(0), £G0)) + AG(%,%, 3)
o G(EGO,E®),E(3)) < uG(x,#,£060)) + 2G(, v, 3)

,where 0 <p+2A< 1.

2.3 Proposition (S. K. Mohanta and  S. Mohanta, 2012)

The mapping £: 9t — 9 on complete G —metric space Jt has a unique fixed point if one of the following
hold for all »,& € N
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. ggf(x).f(v),f(v)) < u{ggx,f(v).ﬁ(v))+g(v,£(u),£(u))}
o GEGO.E®),EW)) < u{G(, 1, £®)) + G(%, %, £G0))}
, where p € [0,%).

2.4 Proposition (Z. Mustafa, H. Obiedat and F. Awawdeh,2008, S. K. Mohanta and S. Mohanta, 2012)

The mapping £: 9t — 9t on complete § —metric space I has a unique fixed point if one of the following
hold forall »,¢, 3 € N :

o G(EGO,E®),£(9) < p max{G(, £00), £00)), G (v, £(v), £()), G (3 £(3), £(3))}
o G(ECO,£(%),£(9)) < p max{G(x, 1, £00),G(v, v, £%)), G(3 3 £(3))}
o GEG)EW),E®)) < p max{G(x, £(v), £®)), G(%, £00), £00)), G (v, £(), £®¥))}
o G(EGO,E®),£(®)) < pmax{G(x,#,£®)),G(%,v,£00)), (%, %, £(%))},

o G(EGO,£®),£(9) <
g(z,E(v),£(v)).g(u.£(3).£(3)).g(v.£(x).£(x)),g(v,E(@.E(@),g(ﬁf(u),E(u)),}
G(BE®),E(®))
g(m,£(v)),g(x.x,£(3)),g(v,v,£(z)),g(v.v,£(@),g(33,£(x)),}
G6(33£®))
o GEC)E®),E®)) < pmax{G(x,£(%),£%)),G(v,£0),£G0))}
o G(EGO,£E®),£(®)) < pmax{G(x,x £®%)),G(¥, %, £(0))},

GG6%, 3,606, £G0), £00), (%, £(), £(%)), G (3 £(D), £(F)),
GOEWE®)+G(3EGN)EG))  GOLER)E®))+G(v.£00),E(x))

D max{

o G(EGO.£(®),E£(9) < pmax{

o G(EGO,£(®),£(3)) < pmax - .
GWED)E+G(BEM®E®))  GOLE(DE(D)+G(3E(),E(x))
2 ! 2

GOt 3,60, 1,£00), (v, %, £8)), G (3 3£(I)),
GO E®))+G(33£060))  G(3£®))+G(v,9,£G0)

o G(EGO,E£(®),£(3)) < pmax . .
GONEGN+GAIER) GOuRED)+G(AIECD)

2 2
o G(EG),£®),£(3) <
p max {9(%, %, 3),6(1,£00),£00), G (¥, £®), £)), G (3, £®), £()), G (¥, £G0), E(H)),}
G(BE(3),E(I)
o v(E00)£®),E(D) < pmax{G(x,v, ), G0t 1, £(2)), §(¥,%, £()), § 06, %, £(%)), G (0, %, £(0)), G (3 3 £(3
N}

,where 0 < p < 1.

2.5 Proposition (Z. Mustafa, H. Obiedat and F. Awawdeh, 2008)

The mapping £: 9 — N on complete § —metric space It has a unique fixed point if one of the following
hold forall »,¢, 3 € 9N :
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o G(E™GO,E™®),£™(3)) < {uGGe, v, %) + AG(3, £™(0), £™ (o)) + kG(¥, £™(%), E™ (%)) + 1G( 3
EM(3),£m(3)))
o G(E™G0),E£™(®),£M(3))
< {ug(%,v,v) + A5 Em () + kG (%, %, £m®)) + lg(B, 3,£m(3 ))}
,where m €N, 0 < p+ A+ x4+ 1 < 1.

2.6 Proposition (Z. Mustafa, H. Obiedat and F. Awawdeh, 2008)

The mapping £: 9t — 9t on complete G —metric space Jt has a unique fixed point if one of the following
hold for all #,¢, 3 € I

. ggfm(x),f’"(v),fm( 3 )g

<
o GEMG),EM(0),£M(3)) <

k max{G (s, £™ (), £E™ (%)), G (%, £€™ (%), E™ (%)), G( 3, £™(3),£™(3))}
k max{G (s, £™ (%)), G(¥,%, £™(*)),G( 3, 3,£€™(3))}

2.7 Proposition (Z. Mustafa, H. Obiedat and F. Awawdeh, 2008)
The mapping £: 9t — It on complete G —metric space It has a unique fixed point if one of the following
hold for all u,¢, 3 € N
o G(E™GOEM(®).E£M(I) <
» max {g(x EM@), £M(9)), G (3, £(D), £7(D), G (v, £™ (), £ (1)), G (%, £™(3), £’"(3))}
G(ZE™G0,E£™(0),G(ZE£™ @), £™(%))
Gl 5, £™(%)), G (3,3, £™(3)), G (v, %, £™(0)), G (%, %, Em(o’))}
G(33£m(0)),6(3 3£™®))

o G(E™GO),E™®), £m(®)) < p max{G(x, £™(®), £™(*)), G(¥, £™ (%), ™ () ), G (¥, E™ (%), E™ (%))},

.« G(Em(0,Em@),E"(D) < pmax {

o G(E™GO),E™®), £m(®)) < p max{G(x,», £m(*)),G(%,%,£m(0), 6(v, v, £™(%))},

, for some m € N, where p € [0,1).

2.8 Proposition (A. Branciari, 2002)

Let £: 9t » 9t be a mapping on complete G —metric space 9t , and a Lebesgue measurable 8 be
mapping with finite integral on each compact subset of [0, o), such that for ¢ > 0, foga(t)dt >0 .Y hasa
unique fixed point if, forall »,¢ € 9 , it is satisfying

d(£G0).£(%)) aGe)

f ot)dt<c bf o(t)dt

0
, where ¢ € (0,1).

2.9 Proposition (V. Popa and A. M. Patriciu, 2015)

Let »,%£: 9t - 9t be weakly compatible mapping on complete G —metric space 9t , and a Lebesgue
measurable 8 be mapping with finite integral on each compact subset of [0, ), such that for ¢ > 0,
f:é(t)dt >0 .Then ~ and ¢ have aunique fixed point if, forall n,¢ € N , F € g, the following hold :
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fog(f(%)m(v)m(v)) a(H)dt, fog(t(%),t(v),t(v)) a(t)dt, fog(t(v).r(v)m(v)) a(t)dt,

fog(r(;t),t(v),t(v)) d(t)dt, fog(”r(V),t(M),t(V)) a(t)dt, fog(r(x).t(x).t(v)) a(t)dt

e Thetwo maps 7 and % are satisfying G — (E:A) - property,
e t(J) isasubspaceand closedin .

2.10 Proposition (V. Popa and A. M. Patriciu, 2015)

Let 7,7 : 9t - N be weakly compatible mapping on complete G —metric space N, F € F; and let
be an altering distance. Then the two maps #~ and ¢ have unique fixed point if the following hold for all
n¥ e It

o F(G(r 00, r® 1)), (G(t00,t(),t®))),

2(6(t@), @), 7®)),0 (G(r 00, @), £())), 2 (G(£ 00, (), £(®))),

QG G, £060),£[®)))) <0
The two maps 7~ and £ are satisfying G — (E:A) - property,
£ (M) is a subspace and closed in .

2.11 Proposition (V. Popa and A. M. Patriciu, 2015)

Let 7,4: 9 —> N be weakly compatible mapping on complete § —metric space N,

F € §g. Then rand ¢ have a unique fixed point if , for all 3, € N, the following hold :

o FG(r60,»®),r®),6(£00),£®),£(®)),G(£(®), (%), (®)),G(+ (), £(%), (%)), G ( (¥), (), £ (%)),
G(r (o), £(1),£(%))) <0
e Thetwo maps = and % are satisfying G — (E:A) - property,

e (M) isasubspace and closed in M€,

References

A. Branciari, (2002), A Fixed Point Theorem for Mappings Satisfying a General Contractive Condition of
Integeral type, Int. J. Math. Sci., 29, 531-536.

K. Rauf, B. Y. Aiyetan, D. J. Raji and R. U. Kanu, (2017), Some Fixed Point Theorems for Contractive
Conditions in a G-Metric Space, Global Journal of Pure and Applied Sciences, 23, 321-326.

S. K. Mohanta and S. Mohanta, (2012), A Common Fixed Point Theorem in G- Spaces, CUBO Mathematical
Journal, 14, 85-101 .

V. Popa and A. M. Patriciu, (2015), On Some Common Fixed Point Theorems in G-Metric Spaces Using
G-(E.A)-Property, Palestine Journal of Mathematics, 4, 65-72.

Z. Mustafa, H. Obiedat and F. Awawdeh, (2008), Some Fixed Point Theorem for Mapping on Complete G-
Metric Spaces, Fixed Point Theory and Applications, 12 pages.

75


http://www.iiste.org/

