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Abstract
In this paper we obtain common fixed points of two self mappings defined on a compact metric space using the hybrid generalized 
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-weak contractions.
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1.   Introduction


Many mathematical researcher obtained fixed points and fixed point results on contractive mappings viz, Song [12, 13, 14], Al-Thagafi and Shahzad [10], Reich [4], Kalinke [5], Paliwal [7] Rhoades [8], Hussain and Jungck [11] and others.  The concept of weak contraction in fixed point theory was introduced by Alber and Guerre – Delabriere [6] in 1997 for single – value mappings in Hilbert space and proved existence of fixed points using 
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- weak contraction on a complete metric space.  He also highlighted the relation between 
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 - weak contraction with that of Boyd and Wong type [2] and the Reich type contraction [4].  Qingnian Zhang, Yisheng Song [16] proved the existence of fixed point in complete metric space for generalized 
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 - weak contraction.


The aim of this paper is to prove the existence of a unique common fixed point of a hybrid generalized 
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- weak contraction mappings for a pair a pair of self-mappings in compact metric space.


Before proving the main results we need the following definitions for our main results.

Definition 1.1 : Let 
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Definition 1.2 :
A self – mapping g from a metric space 
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- weak contraction if for each 
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Definition 1.3 :
Let 
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 be a self-mapping f is said to have a fixed point on X if there exists 
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Example 1.1:

Let 
[image: image26.wmf]R

X

d

X

=

),

,

(

 be the usual metric space.  For 
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 the fixed points of R are 0, 1 and – 1.  This shows that the fixed point, if exists may not be unique.
Definition 1.4: Let S and T be two self-mappings from a metric space 
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Consider 
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 and hence S and T are also commutative on R.

2.  Main results

Theorem 2.1: Let 
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(2.1.1)


(ii)
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where 
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(2.1.3)


then S and T have coincident points 
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 which are also the unique common fixed points of the mappings S and T.

Proof:
Let 
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 be any arbitrary point.  There exists point 
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Inductively, we have,
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Choosing 
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(using (ii))
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If
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Also,
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which is a contradiction.  Similarly, we have another contradiction if n is taken an even number.  Thus, 
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(2.1.5)


Since 
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Now,
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From (2.1.4), we have,
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i.e.,
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i.e.,
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Thus,
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To prove that 
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Letting 
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We shall prove that 
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which is a contradiction and hence, 
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 is a common fixed point of the mappings S and T.


For uniqueness, let there be another fixed point of the mappings S and T and 
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a contradiction
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Thus, the fixed point is unique.

Theorem 2.2: Let 
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then S and T have a unique common fixed point 
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Theorem 2.3: Let 
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they S and T have a unique common fixed point 
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Theorem 2.4: Let 
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then there exists a unique point 
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Proof:  The details of the proofs of the theorems 2.2, 2.3 and also 2.4 are omitted.

Example 2.1: Let 
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the mappings 
[image: image176.wmf]S

¢

 and T satisfy all the condition of Theorem of 2.1 and hence 
[image: image177.wmf]0

x

=

 is the unique common fixed points of S and T.

References:
[1] Kannan R., Some results on fixed points, Bull. Calcutta Math.  Soc. 60 (1968), pp. 
71-76.

[2] Boyd D.W., Wong T.S.W., on non linear contractions, Proc. Amer. Soc. 20 (1969), pp. 458-464.

[3] Reich S., Some fixed point problems, Atti. Accad. Naz. Lincei 57 (1974), pp. 194-198.

[4] Wong C.S., on kannan type, Proc. Amer. Math. Sci. 105 – III MR 50# 10929 Zbl 292-47004 (1975).

[5] Kalinke A.K., on a fixed point theorem for Kannan type mappings, Math. Taponic. 33, No. 5 (1988), pp. 721-723.

[6] Alber Y.J., Guerre-Delabriere S., Principles of weakly contractive maps in Hilbert Spaces, in: I Gohberg, Yu lyubich (Eds). New Results in operator Theory, in : Advance and Appl., Vol. 98, Birkhauser, Basel (1997), pp. 7-22.

[7] Paliwal V.C., Fixed point theorems in metric spaces, Bull Cal. Math. Soc. 80 (1998), pp. 2005-2008.

[8] Rhoades B.E., Some theorems on weakly contractive maps. Non linear Anal. 47 (2001), pp. 2683-2693.

[9] Shahzad. M., Invariant approximation, generalised I-contractions and R-sub weakly commuting maps, Fixed Point Theory Appl. 1 (2005), pp. 79-86.

[10] Al. Thagafi M.A., Shahzad M., Non commuting self maps and invariant approximations, non linear Anal. 64 (2006), pp. 2778-2786.

[11] Hussain N., Jungck G., Common fixed point and in variant approximation results for non commuting generalized 
[image: image178.wmf](

)

,

fg

 - non expansive maps., Journal of Math. Anal. Appl. 321 (2006), pp. 851-861.

[12] Song Y., Coincidence points for non commuting f - weakly contractive mappings, Int. Compute. Appl. Math. (IJCAM) 2 (1) (2007), pp. 51-57.

[13] Song Y., Common fixed points and invariant approximations for generalized 
(f-g) non-expansion mappings, Common. Math. Anal. 2 (2007), pp. 17-26.

[14] Song Y., Xu S., A note on common fixed points for Banach operator pairs, Int. J. Contemp. Math. Sci. 2 (2007), pp. 1163-1166.

[15] Shambhu L., Mahendra Y., Singh M.R., Some common fixed point theorem in complete in complete metric spaces IJMSEA, Vol. 2 No. IV (2008), ISSH : 0973-9424, pp. 263-271.

[16] Zhang Q., Song Y., Fixed point Theory for generalized 
[image: image179.wmf]j

 - weak contraction, Applied Mathematics letters 22 (2009), pp. 75-78.

PAGE  
2

_1465982412.unknown

_1465983351.unknown

_1466322397.unknown

_1466322903.unknown

_1466322934.unknown

_1466323035.unknown

_1467959940.unknown

_1467960110.unknown

_1467960180.unknown

_1467960258.unknown

_1467960039.unknown

_1466323036.unknown

_1466322958.unknown

_1466322962.unknown

_1466323034.unknown

_1466322946.unknown

_1466322921.unknown

_1466322928.unknown

_1466322911.unknown

_1466322476.unknown

_1466322516.unknown

_1466322534.unknown

_1466322571.unknown

_1466322887.unknown

_1466322642.unknown

_1466322560.unknown

_1466322527.unknown

_1466322492.unknown

_1466322508.unknown

_1466322481.unknown

_1466322458.unknown

_1466322469.unknown

_1466322452.unknown

_1465985072.unknown

_1465985285.unknown

_1465985468.unknown

_1465985673.unknown

_1465985767.unknown

_1466321750.unknown

_1466322265.unknown

_1465986144.unknown

_1465986330.unknown

_1465985782.unknown

_1465985713.unknown

_1465985757.unknown

_1465985681.unknown

_1465985538.unknown

_1465985560.unknown

_1465985614.unknown

_1465985548.unknown

_1465985512.unknown

_1465985527.unknown

_1465985504.unknown

_1465985364.unknown

_1465985441.unknown

_1465985457.unknown

_1465985407.unknown

_1465985313.unknown

_1465985339.unknown

_1465985297.unknown

_1465985167.unknown

_1465985233.unknown

_1465985241.unknown

_1465985214.unknown

_1465985141.unknown

_1465985158.unknown

_1465985112.unknown

_1465983567.unknown

_1465984896.unknown

_1465985019.unknown

_1465985025.unknown

_1465984908.unknown

_1465984849.unknown

_1465984876.unknown

_1465983568.unknown

_1465983430.unknown

_1465983450.unknown

_1465983499.unknown

_1465983566.unknown

_1465983433.unknown

_1465983407.unknown

_1465983416.unknown

_1465983395.unknown

_1465982780.unknown

_1465983149.unknown

_1465983259.unknown

_1465983281.unknown

_1465983300.unknown

_1465983268.unknown

_1465983174.unknown

_1465983243.unknown

_1465983161.unknown

_1465982962.unknown

_1465983106.unknown

_1465983136.unknown

_1465983062.unknown

_1465982805.unknown

_1465982951.unknown

_1465982791.unknown

_1465982604.unknown

_1465982732.unknown

_1465982749.unknown

_1465982761.unknown

_1465982736.unknown

_1465982647.unknown

_1465982659.unknown

_1465982634.unknown

_1465982517.unknown

_1465982552.unknown

_1465982578.unknown

_1465982539.unknown

_1465982475.unknown

_1465982509.unknown

_1465982434.unknown

_1465981036.unknown

_1465981770.unknown

_1465982126.unknown

_1465982351.unknown

_1465982396.unknown

_1465982406.unknown

_1465982382.unknown

_1465982251.unknown

_1465982283.unknown

_1465982154.unknown

_1465981944.unknown

_1465982044.unknown

_1465982068.unknown

_1465982028.unknown

_1465981820.unknown

_1465981889.unknown

_1465981799.unknown

_1465981300.unknown

_1465981410.unknown

_1465981579.unknown

_1465981733.unknown

_1465981565.unknown

_1465981336.unknown

_1465981391.unknown

_1465981320.unknown

_1465981194.unknown

_1465981241.unknown

_1465981271.unknown

_1465981219.unknown

_1465981076.unknown

_1465981140.unknown

_1465981068.unknown

_1465980720.unknown

_1465980830.unknown

_1465980951.unknown

_1465980964.unknown

_1465980999.unknown

_1465980959.unknown

_1465980913.unknown

_1465980941.unknown

_1465980842.unknown

_1465980779.unknown

_1465980793.unknown

_1465980816.unknown

_1465980790.unknown

_1465980764.unknown

_1465980770.unknown

_1465980738.unknown

_1465980367.unknown

_1465980497.unknown

_1465980570.unknown

_1465980696.unknown

_1465980502.unknown

_1465980468.unknown

_1465980478.unknown

_1465980414.unknown

_1465980305.unknown

_1465980323.unknown

_1465980344.unknown

_1465980317.unknown

_1465980273.unknown

_1465980294.unknown

_1465980259.unknown

