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ABSTRACT
On the pattern of most classical Banach contraction theorem, now the mathematicians are using Jungck contraction
theorem. In this paper I Introduced Jungck contraction and Jungck contraction theorem and using to it | proved
coincidences point theorem in b-metric space

I.  INTRODUCTION AND PRELIMINARIES

Fixed point theory in cone metric space is important field in nonlinear analysis. From 2005, several authors have
studied cone metric spaces on Banach spaces and proved some fixed point theorems in that spaces. The idea of
Banach contraction principle was extended for single valued contraction on different spaces.This has been
generalized and extended by several researchers [2-5] in different spaces. Following the Banach contraction
principle Nadler [2] introduced the concept of set valued contractions and established that these possess a fixed point
in complete metric space. The concept of b-metric space was introduced by Stefan Czerwik[3] as a generalization of
metric space.Kir and Kiziltunc[6] studied Kannan and Chatterjea type contractive mappings and showed that these
have unique fixed point in b-metric space. In 2016 Agrawal S., Qureshi K., Verma J [7] studied b-metric space and
proved fixed point theorem. In this paper | proved coincidence point for two mappings in b-metric space.

Definition: [1] In the metric space (X,d), a mapping T: X — X is said to be contraction if 3 k € [0,1), such that
Vx,y €X;d(Tx, Ty) < kd(x,y)

Definition: Let X be a non-empty set and let d: X x X — R, then, (X,d) is b-metric space if the following
conditions hold:

Ddx,y) =0 x=y;

(2) d(x,y) = d(y,x);

) dx,z) <k{d(x,y) +d(y,2)}Vx,y,z €X, k=1

If k = 1, every b-metric space is metric space.

I1.  MAIN RESULT

Theorem 1: Let (X, d) be a metric space and Y be any set. Suppose f, g: Y — X are mapping, such that
W) fr) s g)
(2) d(fx, fy) = amin {d(gx, fx),d(gy, fy),d(gx,gy)} + b {d(gx, fy) + d(gy, fx)}
(3) Either g(Y) or f(Y) is complete, then f and g have coincidence point.
Proof: Let x, € X and consider a sequence{gx,, }-; in X which is defined by
9%, = fx,_1 = f"xyn=1,2,3...
Now,
d(gxn'gxn+1) = d(fxn—lifxn)
= amin {d(gxn—lifxn—l)v d(gxn'fxn)' d(gxn—llgxn)}
+b {d(gxp-1, fx,) + d(gx,, fxn-1)}
d(fxn—lifxn) = amin {d(gxn—l'gxn)' d(gxn'gxn+1): d(gxn—ligxn)}
+b { d(gxn—l' gxn+1) + d(gxn'gxn)}
= amin {d(gx,-1,9%,),  d(gXn, gXn11)} + b {d(gXn_1, 9% 41)}
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d(gxn'gxn+1) = amin {d(gxn—ligxn)'d(gxn'gxn+1)} +
Sb { d(gxn—l' gxn) + d(gxn—l' gxn+1)}
=a T+ Sb { d(gxn—l' gxn) + d(gxn—l' gxn+1)
whereT = min {d(gxn—li gxn)'d(gxn'gxn+1)}
If T=d(gx,,gx,.1), then
d(gxnlgxn+1) =a d(gxn'gxn+1) +sb { d(gxn—l' gxn) + d(gxn—l' gxn+1)}
(1 —a- Sb)d(gxn'gxn+1) >sb { d(gxn—l' gxn)}
S
d(gxn'gxn+1) = m{ d(gxn—l' gxn)}
2 k{d(gx,-1,9%,)} k<1
repeatedly using the above result
= kz{d(gxn—Z'gxn—l)}
= k3{d(gxn—3'gxn—2)}

> k" {d(gxy,gx1)} k<1
If T=d(gx,_1,9x,), then
d(gxn'gxn+1) =a d(gxn—li gxn) + sb { d(gxn—li gxn)} +sb {d(gxn—l' gxn+1)}
(1 - Sb)d(gxn'gxn+1) =a d(gxn—l'gxn) +sb { d(gxn—l'gxn)}
(1 - Sb)d(gxn'gxn+1) 2 (a + Sb) { d(gxn—li gxn)}
+sb
b

a
>
d(gxn'gxn+1) = (1 s

){d(gxn—l'gxn)}
2k{d(gx,—1,9%,)}, k <1
< kz{d(gxn—Zngn—l)}

> k"{ d(gxo, gx1)} k<1
Again | want to show that the sequence is a Cauchy serquence
LetmneN, m>n
d(gxn'gxm) =S { d(gxn'gxn+1)} + d(gxn+1'gxm)}
=S { d(gxn'gxn+1)} +s {S [d(gxn+1l gxn+2) + d(gxn+2’ gxm)]}
= s {d(gx,, 9%,41)} + s2{d(GXp 11, 9Xn42)} + 5*{d(gXn 12, 9Xn)}
> 5 {d(gx,, 9%n41)} + sH{d(GXn11, 9% 12)} + 5*{d (g% 42, 9% 43)}

> sk™{ d(gxg, gxy)} + s k™ H{d(gxo, 9%1)} + Pk H{d (g X i2) G )} o oon
> sk™{d(gxy, gx)} [1 + sk + (sk)? + -]

n

>
1-—sk

d(gxo, gx1)

d(gx,,gx,) =0 as n,m — o

since k < 1,and n— o %d(gxo,gxl) =0 asnm- o,

So{gx, }5-; is a Cauchy sequence in X.

Ifg(Y) is complete thensince {gx, }5—; is a Cauchy sequence so{gx, } convergestop € g(Y), i.e 3t €Y, such that

gt=p
Putx = x, , y =t inthe given condition (2), we get:

d(fx,,fz) = amin {d(gx,,92),d(gz [z),d(gx,,gz)} + b {d(gx,,fz) + d(gz fx,)}
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taking n - o, fx, - p,

d(p, ft) = amin {d(p,p),d(p, f2),d(p,p)} + b {d(p, fz) + d(p,p)}

d(p,ft) z a{d(p, f)} + b {d(p, f1)}

so{d(p,ft)}=0

i.eft=p

i.e. tis the coincidence point of f and g.

Now, if f£(Y) is complete, then fx, = p € f(Y) S g(Y)
Hence, as above t is coincidence point of f and g

(1—a-b){dp, ft)}=0 (1—-a-b)=0

REFERENCES

1. Banach. S, “Sur les operations dans les ensembles abstraits et leur application aux equations
integrals ”,Fundam. Math. 3 (1922), 133-181. (in French).

2. Nadler S. B., “Multivalued Contraction Mappings, Pacific J. Math., Vol. 30 (1969), pp. 475-488.

3. Czerwik, S., “Contraction mappings in b-metric spaces”, Acta Math. Inform. Univ.Ostraviensis, 1 (1993), pp.
5-11.

4. Babu, G.V.R,, Sailaja, P.D., “A Fixed Point Theorem of Generalized Weakly Contractive Maps in Orbitally
Complete Metric Spaces”, Thai Journal of Mathematics 9(1) (2011), pp. 1-10.

5. Hussain, N., Kutbi, M.A., Salimi, P., “Fixed point theory ina-complete metricspaces with applications”, Abstr.
Appl. Anal., 2014 (2014), 11 pages.

6. Mehmet Kir and HukmiKiziltunc, “On Some Well Known Fixed Point Theorems in b-metric spaces”, Turkish
Journal of Analysis and Number Theory, Vol 1, No. 1, (2013), pp. 13-16.

7. Agrawal S., Qureshi K., Verma J., “A Fixed Point Theorem for b-metric space”, International Journal of Pure

and Applied Mathematical Science, Vol. 9, No. 1, (2016), pp. 45-50.

138
(C)Global Journal Of Engineering Science And Researches



