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ABSTRACT

I n this paper we prove a common fixed point theorem for a class of weakly commuting mappings in complete D*-

metric spaces. This theorem is general extension of results of Shaban Sedghi and Nabi Shobe and Haiyun Zhou [11].
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1. INTRODUCTION:

Many authors have studied the fixed point theorem in metric
space, general metric space, fuzzy metric space, probabilistic
fuzzy metric space. One of such generalizations is generalized
metric space (or D-metric space) initiated by Dhage in 1992.
Shaban Sedghi and Nabi Shobe and Haiyun Zhou [11] give
new definition D* - metric space which is some modification
of Dhage metric space (D-metric space).

In this paper, we establish a common fixed point
theorem for a class of weakly commuting mappings in
complete D* - metric space.

Definition 1.1. Let X be a nonempty set. A generalized
metric (or D* -metric) on X is a function,D*: X’—[0,00) that
satisfies the following conditions for each x, y, z € X.

(1) D*(x,y, 2) 2 0,

(2) D¥*(x,y,z)=0ifandonly if x =y =z,

3) D*(x, y, z) = D*(p{x, y, z}), (symmetry) where p is a
permutation function,

(4) D*(x, y, z) < D*(X, y, a) + D*(a, z, z).

The pair (X, D¥) is called a generalized metric (or D*-metric)
space.

Examples 1.2
(a) D*(x, y, z) = max {d(x, y), d(y, 2), d(z, x)},
(b) D*(x, y, z) =d(x, y) + d(y, z) + d(z, X).

Here, d is the ordinary metric on X.
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(c) If X = R " then we define

D*(x,y,z) = (Ix — yll P+ lly — zIl P + llz — x| ) /P for every
peR*
(d) If X = R then we define

0 ifx=y=z
D*(x,y,z) =
max{x,y,z} otherwise,
Remark 1.3.
D*(,y,y).

In a D*-metric space, we have D*(x, x, y) =

Proof: We have triangular inequality

() D*(x, x,y) < D*(x, x, x) + D*(x, y, y) = D*(x, y, y) and
similarly

(ii) D*(y, y, x) < D*(y,y, y) + D*(y, x, x) = D*(y, x, x).

Hence by (i), (ii) we get D*(x, x, y) = D*(X, y, y)-
Open ball with centre x and radius r : Let (X, D*) be a D*-
metric space. For r > 0 define

Bp: (x,1) = {y eX: D*(x,y,y) <r}

Example 1.4. Let X = R. Denote D*(x,y, z) = Ix -yl + ly —
zl+ |z —xlforall x,y,z e R.

Then Bp«(1,2)={y € R:D*(l,y,y) <2}

={ye Rily=-1l+1ly-11<2}

={ye R:ly-11<1}=(0,2).
Definition 1.5. Let (X, D*) be a D*- metric space and A c X.
(1) If for every x € A, there exists r > 0 such that Bp«(x, r) C

A. We say that A is open in X
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(2) A subset A of X is said to be D*-bounded if there exists
r > 0 such that D*(x, y, y) <r for
allx,y € A.

(3) A sequence {x,} in X converges to x if and only if D*(x,,
Xn, X) = D*(X, X, X,) — 0 as n —oo. That is for each € > 0,
there exists nop € N such that for all

n>n, — D*X, X, x,) <€ (*)
This is equivalent with, for each € > 0 there exists nyp € N such
that foralln >n, .
D*(x, Xp, Xp) <E.

(4) Sequence {x,} in X is called a Cauchy sequence if for each
€ >0, there exists ng € N such that D*(x,, X,, X,,) < € for
each n, m > ny . The D*-metric space (X, D*) is said to be
complete if every Cauchy sequence is convergent.

(5) Every convergent sequence in D*-metric space is Cauchy
sequence.

(6) Let T be the set of all A ¢ X with x € A if and only if
there exists r > 0 such that

Bp« (x,r) < A. Then 7 is a topology on X induced by the D*-
metric.

Lemma 1.6. [11] Let (X, D*) be a D*-metric space. If r > 0,
then ball Bp- (x, r) with center x € X and radius r is open set.

Definition 1.7. Let (X, D¥) be a D*-metric space. D*- is said
to be a continuous function on X° if

lim D* (x,, yn, z,) = D*(x, y, 2)

n—o0
Whenever a sequence {(X,, Yn, Z,)} in X® converges to a point
(x,y,z) e X, thatis,

lim x,=x, lim y,=y, lim z,=z .
n—o0 Nn—oo

n—oo

Lemma 1.8. [11] Let (X, D*) be a D*- metric space. Then
D#*- is a continuous function on X°.

Lemma 1.9. [11] Let (X, D*) be a D*-metric space. If
sequence {x,} in X converges to X, then X is unique.

Lemma 1.10. [11] Let (X, D*) be a D*-metric space. If
sequence {x,} in X is convergent to x , then sequence {x,} is a
Cauchy sequence.

Definition 1.11. Let A and S be two mappings from a D*-
metric space (X, D¥) into itself. Then {A, S} is said to be
weakly commuting pair if D¥(SAx, ASx, SAx) < D*(Ax, Sx,
Sx), for all x € X. Clearly, a commuting pair is weakly
commuting, but not conversely as shown in the following
example.

Example 1.12. Let (X, D*) be a D*-metric space,
where X = [0, 1] and D*(x,y,z) = Ix =yl +ly — zl + Ix — zl.

Define self-maps A and S on X as follows:
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X X+3 .
Ax = E and Sx = for all x € X. Then for all x in X

one gets
X+6

XxX+3 x+6
- l +

D*(SAx, ASx, ASx) =
10 10 10

x+6H4x+3 x+ﬂ
10 10 10

=2

— |
10
X+

6
<2 | ,forall x e X.

X+3 X X X+3
-—1+0+] —-
2 2

D*(Sx, Ax, Ax) = | |

i_x+%
2 5
X+6
10

=21

=21

Hence
D*(SAX, ASx, SAx) < D*(Ax, Sx, Sx),
{A - S} is a weakly commuting pair.

However, for any nonzero x € X we have

X+3 x+6
<

10 10

Thus A and S are not commuting mappings.

ASx =

= SAX.

2. THE MAIN RESULTS

Throughout this section (X, D*) denotes a D*-metric
space and @ denotes a family of mappings such that each ¢ €
®,0:(R"Y — R* and ¢ is continuous and increasing in
each co-ordinate variable.

Example 2.1. Let ¢ : (R")° — R* be defined by ¢ (t;, ty, ts, t,.
t5) = 7 (t1+ L+ t3+ 4+ t5).

Alsoy (1) = ¢ (t, t, a; t, ast, t) < t forevery te R*
where a; + a,= 3.

The following lemma is the key in proving our result.

Lemma 2.2. [ 11] For every t > 0, y (t) < t if and only if lim

n—oo
y" (t) = 0, where y" denotes the composition of vy with itself n
times. Our main result, for a complete D*-metric space X,
reads follows:

Theorem 2.3. Let A and B be any two a self- mappings of a
complete D*- metric space (X, D*) and

S, T be continuous self-mappings on X satisfying the following
conditions:

(1) {A, S} and {B, T} are weakly commuting pairs such that
B(X) cS(X) & AX) cT(X),
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(ii) there exists a ¢ € ® such that for all x,y,z € X,

D*(Ax, By, Bz) < ¢ { (a;D* (Sx, Ty, Tz) + a, D* (Sx, Ty, By)
+ a; D*(Sx, Ty, Bz) +a, D* (Sx, Ty, Ax) + as D*(Tz, Ax, Ax) +
ag D*(Tz, By, By), D*(Sx, Ax, Ax),

D*(Sx, By, By) , D*(Ty, Ax, Ax) , D*(Ty, By, By)}

where a;,a, a3, a4,4as,ag = 0 and art+a+az +a4 +as + ag
=1,
Then A, B, S and T have a unique common fixed point in X.

Proof: Let X, € X be an arbitrary point in X. Then Bx, € X .
Since BX is contained in SX . There exists a point x; € X such
that Sx; =Bxo=y,.

Since AX is contained in TX . There exists a point x, € X such
that TXZ = AXI =Y.

Continuing this way, we define by induction a sequence { y,}
in X such that

Sxons1 =BXon =yan |
TXons2 = AXons1 = Yonet |

n=0,1,2...
n=0,1,2...

Letd, =D*(yn , Ynt1 » Yne1) >, 0=0,1,2 ...

We prove that dy,y; < dp,,foralln>0.
Now if dypy; > dy,, forsomen e N,

Since ¢ is increasing function, then

danst =D*(Yonet > Yons2 » Yons2) » 0=0,1,2 ...

= D*( AXops1 , BXons2 » BXoni2)

< ¢ { (aiD* (Sx2n 41, TX2n42, TX0p42)

+ 2 D* (Sxon41, TXons2,2n42 ) a3 D*(SXon41, T Xani2, BX2ns2)

+ a4 D* (Sxons1, TXons2, AXoner) +as D¥(TXzn42, AXoner, AXoper)
+ a5 D*(TX2n42, BXons2, BXoni2),

D*(SXan41, AXonet, AXonet)s D*(SXone1, BXons2, BXonio) o
D*(TXan42, AXone1, AXone1) s D*(TX2n42, BXons2, BXonio) }
< ¢ { @iD* (Y2n, Yonsts Yone1) + @2 D* (Y20, Yont1, Yons2)
+ a3 D*( Yan, Yonet> Yone2) a4 D* (Yan, Yone1s Yone1)

+ a5 D*( yourt, Yonsts Yone) + 36 DF( Yonet, Yone2s Yoni2)s

D*( Yan, Yans1s Yons1)s D*( Yon » Yone2s Yous2) » D¥F( Yonets Yonsis
Yane1) » D¥(Yonets Yone2s Yone2) }

<0 { (aidan + ax(dyn + dpsr ) + a3(day + doger) + a4 (day)
+a5(0) + agdansr , don (dog +done1 ) 0, dansr }

<o {(aj+ay+az+ay)dy +(ar+az+ag) daner, don s

dan + dangr» 0, danys

<0 {Yadop +Y2done1, doner > 2d2ns1, 0, doper }

<0 {dos1 > donsr > 2dansr 50, doner }

<0 {1 > doner > 2dansr , doner 5 doner } (since dopyy > 0)
< dypy1 , a contradiction.

Hence dan1 <day
Similarly, we can prove that dy,, < dpy, forn=0,1,2...

Now if dypyp > dopy forsomene N,

doniz =D*(Yone2 > Yone3 » Yome3) » 0=0,1,2 ...
= D*( BXans2 » AXone3 , AXope3)

< ¢ { (aiD* (SX2n 42, TX2n43, TX0n43)
© 2010, IUMA. All Rights Reserved

+ a; D* (Sxoni2, TXone3, BXonss ) +a3 D*(SXons2, T Xan43, BXone3)
+ a4 D* (SXoni2, TXoni3, AXons2) +as D*(TXone3, AXone2, AXone2)
+ a6 D*(TXo443, BXona3, BX2n43),

D*(Sxon42, AXons2, AXons2), D*(SX2n42, BX2nas, BXonss)
D*(TXan43, AXons2, AXons2) s D*(TX2n43, BXonss, BXones)}

< 0 { (@D* (Yons1» Yone2s Yone2) + @2 D¥(Yone1> Yone2, Yone3) + @3
D*( Yons1s Yons2> Yone3) 24 D* (Yanet, Yans2, Yone2)

+ a5 D*( Yans2, Yons2s Yone2) + 86 D*( Yons2, Y2ne3, Yone3)s

D*( yone1s Yone2> Y2n42)> DF( Yonsts Yone3s Yans3) »

D*( yons2, Yons2> Yone2) 5

D*( yons2, Yone3> Yone3) }

< 0 { (a1dans1 + ax(donsr + donsz ) + @3(doner + danso)
+ a4 (dane1) +a5(0) + agdansz »doner 5 doner + donez

+ donsz 0, donin }

<O {(aj+ay+az +a3) dopyy + (@2 + a3+ ag) dons , donar
done1 +2d2n42, 0, dopen }
<o {(Yadonr +Y2doniz, donsz s 3donin, 0, danyy }

< ¢ {doans2, dons2 > dons2 » 3donsn donsn  donsa }
< dyn4s , @ contradiction.

Hence dinz < dpnyg <doy

Consequently {d,} is non increasing sequence of non —
negative real’s.

Now d;, =D*(y;,y>,Yy2) =D*(Ax;,Bx,,Bxy)

< q) { (alD* (SX], TXZ, TXz) + a D#* (SX], TXz, BXz) + as
D*(SX], T X2, B X2) +a, D* (SX], TXz, AX]) + as D*(TXz, AXI,
A Xl) + a¢ D*(T X2, B X2, B Xz),

D*(S x;, A x;, A x1), D*S x4, B x5, B x3) , D*(T x5, A x, A
x1) , D*(T x5, B X2, B x2)}

< ¢ { @D* (yo, y1i, y1) + &2 D* (yo, y1, y2) + a3 D*(yo, y1, y2) +
as D* (yo, y1, YO+ as D*(y1, y1, y1) + ag D*(y1, y2, ¥2), D*(yo,
Y1, Y1), D*(yo, Y2, ¥2) » D*(y1, y1, Y1) .D*(y1, y2, y2)}

<0 {(ady +a, (dy +d; ) +az(dy +d; ) +aydy + a5(0 )+
a¢d; ,do,do+d;, 0, d;}

q) {(a1+a2+a3+a4)d0 +(az+a3+a(,)d1,d0, d()
d;,0, d;}

q) {1/2d0+1/2d] R do, d()+d],0, d] }
¢{di,d;,d;,2d, ,0, d; }

{di,di.dy2dy ,dy, dy }

(do)

IIA 1IN + DA

=<2

Similarly d, <y (d, ) <y (ydy ) =2 (do )

In general we have d, < y" (dy)
so, if dy > 0, then lemma 2.2 gives

lim d, =0, for dy = 0. We have d, = 0, for each

n—oo
Now we prove that { y,} is a Cauchy sequence in X.
For m >n>n, forsome nyp € N

We have

D*(Yna Yns ym) = D*(Yn’ Yo, le+1) + D*(YH-Hv Yms Ym)
< D*(Yn’ Y, Yn+1) + D*(Yn+1v Yn+1s Ym)

S D*(Ym Yn’ Yn+1) + D*(Ynﬂ, Yn+1, Yn+2) +...
83



T.VEERAPANDI et. al. [ A common fixed point theorem in D*-metric spaces/IJMA- 1(3), Dec.-2010, Page: 81-85

+D*(Yine15 Ym-1, Ym)
=d,+d,+...+dn,

—0asm,n — oo,

Thus { y, } is a Cauchy sequence in X.

In the same way we can show that { y,, } and { yy,.} are
Cauchy sequence in X.

Since X is D*-complete y,— z in X and { y2, } , { yaus1} are
subsequences of { y, }.

We have y,,— z and y,,41— Zasn — oo.

As S and T are continuous, we have STxX,,,0 = SAXon41 = Syans
— Sz (as Y1 — 2)

TSxsn+1 = TBXgp = Tyzn — Tz (as yzn — 2)

Now we prove that Sz = Tz.

Suppose Sz # Tz. Now consider

D*(Sz Tz, Tz) = lim D*(STXan2 ., TSXans1, TSXap41)

n—o0

= lim D*(SAXans1 ,TBXan, TBX2n)

n—oo

= lim D*(SAXans1 , SAXons1, TBXop)
n—oo

< lim {D*(SA Xons1 » SAXone1 ., ASXony) + D*(ASXonet
n—oo

TBX2n 7TBx2n)}
< lim {D*(SAXon+1 > SAXone1 ,2ASXoni1) + D¥(BTXy, , TBXs,

n—o0
,TBx2n)
+ D*(BTX2, , ASXon41 , ASXone1)}

< lim {D*(SAxan+1 » SAXane1 » ASXa1) + D*(BTxX,, , TBxs,

n—oo
,TBXZn)
+ D*( ASx3n41 , BTX2n, BTX2,)}

= lim {D*(Sxans1 > SXane1 » AXaner) + D*¥(BXan » TXpn , TX21)

n—oo

+ D*(ASXan41 , BTX2, , BTX2,)} { there fore {A, S} &{B, T }
are weakly commuting }

< hm ¢ {dZn »d2n7 2d2n ao» dZn}

n—yeo

IN

lim d,,

n—oo

Y D*(Y2n, Yone1s Yane1)
D*(Sz,z,z)

= 0. Which is a contradiction.

INIA

Therefore Tz = Sz.
Now we prove that Sz = Az.
Suppose Sz # Az.

Now consider
D*(Sz ,Az, Az) = lim D*(ST Xons2 , AS Xope1, AS Xons1)

n—o0
= llm D*(SA Xon+l » AB X2n, ABin)
n—oo
= lim D*(SAxans1 , SAXan1, ABXay)
n—o0
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< lim {D*(SAXans1 » SAXons1 » ASXons1)

n—00

+ D*(BAxz, , ABXy, , ABXy,) + D*(BAXy, , ASXone1 ,ASX2n41) }
< lim {D*(SAXaus1 , SAXons1 , ASXans1)

n—soo

+ D*(BAX;, , ABXz, , ABXy,) + D¥*(BAXy, , BAXy, , ASXp041)}
Iim {D*(SxXans1 , SXonet s AXopet) + DF(BXan , AXoy ,AXay)

n—oo

+ D*(BAXon1 , BAXy, , ASXoni1)}
llm ¢ {d2n ’ d2n ’ 2d2n ’ O ’ d2n }

n—oo

lim d,,

n—eo

Y D*(Y2n, Yon+1s Yane1)
D*(Az,z,z)
= 0. Which is a contradiction.

IA IA

INIA

Therefore Az = Sz.
Now we prove that Bz = Tz.
Suppose Bz # Tz.

Now consider

D*(Tz ,Bz,Bz) = lim D*(TSxpns1 , BTXan42, BTX2p42)

n—oo

= llm D*(TBin, STin_l, STXZn-l)

n—oo

< lim { D*(STXans1 5 STXan41 5 TSXans1)

n—>e
+ D*(TBxXy, , TBXs, , STX»,)
+ D*(STXq , TSXon41 , TSX201)}

lim { D*(SXans1 » SXont1 » TXons1) + D*(TxXap , TXay ,.STX00)

n—oo

+ D*(STXpq , TSXon41 , TSXop41) }
hm q) {d2n > d2n ) 2dZn ) 0 ) d2n }

n—o0

lim ds,.

n—o0

Y D*(Y2n, Yon+1s Yane1)
D*Bz,z,z)

= 0. Which is a contradiction.

IA

IN

IA

INIA

Therefore Tz = Bz = Sz = Az.

It now follows that
D*(Az, z,z) = lim D*(Az, AXn, AXan)
n—oo
<¢ { (aD* (Sz, Txyp, Txon) + 2y D* (Sz, TX3p, BX2y)
+ a3 D*(Sz, Tx,,, BXo,) +a4D* (Sz, TXo,, Az)
+ a5 D*(Txa,, Az, Az) + a5 D*(Txap, BX2y, Bxan),

D*(Sz, Az, Az), D*(Sz, Bxy, BxXs,) , D*(TXz,, BxXon, BXap)
D*(T Xon, B X2n, B XZn)}
<¢ { (a;D* (Sz, z, z) + a, D* (Sz, z, z) + a3 D*(Sz, z, z)

+ a4 D* (Sz, z, Az)+ as D*(z, Az, Az) + ag D*(z, z, z ),
D*(Sz, Az, Az), D*(Sz, z, z) ,D*(z, z, z) , D*(z, z, 7)}

<¢ { (aD* (Sz, z, z) + a, D* (Sz, z, z) + a3 D*(Sz, z, z)
+ a4 D* (Sz, z, Az)+ asD*(z, Az, Az) + a5(0),
D*(Sz, Az, Az), D*(Sz,z,z2),0,0}

vyD*(Az,z,z)
D*(Az, z , z ) . Which contradiction

INIA
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There fore Tz=Bz=Sz=Az=z.
Now to prove uniqueness,

It possible y # z be another common fixed point of A, B, S and
T.

Then D*(y, z, z) = D¥*(Ay, Bz, Bz)

<¢ {(a;D* (Sy, Tz, Tz) + a, D* (Sy, Tz, Bz)

+ a3 D*(Sy, Tz, Bz ) +a, D* (Sy, Tz, Ay) + as D*(Tz, Ay, Ay)
+ ag D*(Tz, Bz, Bz),

D*(Sy, Ay, Ay), D*(Sy, Bz, Bz) , D*(Tz, By, By),
D*(Tz, Bz, Bz)}

< ¢ { (alD)k ()’» z, Z) + aZD* (y7 z, Z) + a3 D*(Ya Z,7 )
+ a4D* (y, z, y) +asD*(z,y,y) + asD*(z, z, z), D*(y,y, y),
D*(y, z,z) ,D*(z,y, y) , D*(z, z, )}

<yD*(y,z,z)
<D*(y,z, z).

Which contradiction. Therefore y = z.
Then z is a common fixed point of A, B, S and T.
This completes the proof of the theorem.

Remark 2.4
Putting A =B and a,=a;_ a;- as - ag- 0. We get the following
theorem as corollary.

Corollary 2.5. Let A be a self-mapping of complete D*-
metric space (X, D*) and S, T be continuous self-mappings on
X satisfying the following conditions:

(1) {A, S} and {A, T} are weakly commuting pairs such that
AX) cS(X) N T(X);

(ii) there exist a ¢ € @ such that for all x, y,z € X,

D*(Ax, Ay, Az) < ¢ {D*(Sx, Ty, Tz), D*(Sx, Ax, Ax), D*(Sx,
Ay, Ay) , D*(Ty, Ax, Ax),

D*(Ty, Ay, Ay)}

Then A, S and T have a unique common fixed point in X.

Corollary 2.5. Let A;and B;be two a self-mapping of
complete D*-metric space (X, D*) and S, T be continuous self-
mappings on X satisfying the following conditions:

(1) {Ai, S} and { Bj, T} are weakly commuting pairs such that
B;(X) cSX) & A; (X) cT(X);

(ii) there exist a ¢ ® and i, j, ke N such that for all x, y, z € X,

D*(Aix, Bjy, Bxz) < ¢ { (a,D* (Sx, Ty, Tz)
+a, D* (Sx, Ty, Bj y)+a3; D*(Sx, Ty, Byz) +a, D* (Sx, Ty, Aix)
+ as D*(TZ, AiX, AiX) + ag D*(TZ, Bly’ Bjy),

D*(Sx, Aix, Aix),
D*(Ty, Bjy, Bjy)}
where a; a,, a3, a4 a5, a6 >0

and a; + a,+ a3 + a4, +as + a5 = ¥2. Then A;, B; ' S and T have
a unique common fixed point in X.

D*(Sx, Bjy, Bjy) , D*(Ty, Aix, Ax) ,

© 2010, IUMA. All Rights Reserved

REFERENCE:

[1] B.Ahmad, M.Ashraf, and B.Rhoades, “Fixed point
theorems for expansive mappings in D- metricspace”, Indian
Journal of Pure and Applied Mathematics, vol. 32, no.10, pp —
1513 -1518, 2001.

[2] B.C.Dhage, A.M.Pathan, and B.E.Rhoades, “A general
existence principle for fixed point theorems inD- metric
spaces”, International Journal of Mathematics and
mathematical sciences, vol.23, no.7, pp. 441 — 448, 1999.

[3] B.C.Dhage, “ Generalised metric spaces and mappings with
fixed point”, Bulletin of the Calcutta Mathematical society,
vol.84, no.4,pp . 329 — 336, 1992.

[4] B.C.Dhage, “A common fixed point principle in D-metric
spaces”, Bulletin of the Calcutta Mathematical society, vol.91,
no.6, pp .475 — 480, 1999.

[5] M.S.El Naschie, “ On the uncertainty of Cantorian
geometry and the two slit experiment”, Chaos, Solutions
Fractals, vol. 9, no. 3, pp. 517 — 529, 1998.

[6] O.Hadzic, Fixed point Theory in Probabilistic Metric
spaces, University of Novi Sad, Yugoslavia, 1995.

[7] S.V.R.Naidu, K.P.R.Rao and N.Srinivasa Rao, “ On the
topology of D- metric spaces and generation of D-metric
spaces from metric spaces”, International Journal of
Mathematics and Mathematical sciences, vol.2004, no. 51,
pp-2719 -2740, 2004.

[8] S.V.R.Naidu, K.P.R.Rao and N.Srinivasa Rao, “On the
concepts of balls in a D- metric space”, International Journal of

Mathematics and Mathematical sciences, vol.2005, no. 1, pp.
133 - 141, 2005.

[9] S.V.R.Naidu, K.P.R.Rao and N.Srinivasa Rao, “On
convergent sequences and fixed point theorems in D — metric
spaces”, International Journal of Mathematics and
Mathematical sciences, vol.2005, no. 12, pp. 1969 - 1988,
2005.

[10] B.E.Rhoades, “ A fixed point theorem for generalized
metric spaces, International Journal of Mathematics and
Mathematical sciences, vol.19, no. 3, pp. 457 — 460, 1996.

[11] Shaban Sedghi, Nabi Shobe, and Haiyun Zhou “A
Common Fixed Point Theorem in D* -Metric spaces”, vol.
2007 pp.1-13

[12] B.Singh and R.K.Sharma, “Common fixed points via

compatible maps in D-metric spaces”, Radovi Matematicki,
vol. 11, no.1, pp. 145 — 153, 2002.

85



