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COMMON FIXED POINT THEOREMS

FOR WEAKLY COMPATIBLE MAPPINGS IN MENGER SPACES
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VIA COMMON LIMIT RANGE PROPERTY
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Abstract. Inspired by the well-known concept of common limit range property
due to Sintunavarat and Kumam, we prove common fixed point theorems for
two pairs of weakly compatible mappings in Menger spaces. Some illustrative
examples are given in order to demonstrate the validity of our main result. We
extend our results to four finite families of self-mappings.

MSC 2010. 47H10, 54H25.

Key words. t-norm, Menger space, weakly compatible mappings, common limit
range property, common fixed point.

REFERENCES

AAMRI, M. and MOUTAWAKIL, D.EL, Some new common fized point theorems under
strict contractive conditions, J. Math. Anal. Appl., 270 (2002), 181-188.

Avr, J., IMpAD, M. and BAHUGUNA, D., Common fized point theorems in Menger
spaces with common property (E.A), Comput. Math. Appl., 60 (2010), 3152-3159.
Avri, J., IMDAD, M., MIHET, D. and TANVEER, M., Common fized points of strict
contractions in Menger spaces, Acta Math. Hungar., 132 (2011), 367-386.

CHAUHAN, S., BEG, L. and PaNT, B.D., Impact of (CLRst) property and existence of
fized points using implicit relations, J. Indian Math. Soc., 81 (2014), 45-59.

CHAUHAN, S., DALAL, S., SINTUNAVARAT, W. and VUJAKOVIC, J., Common property
(E.A) and ezistence of fized points in Menger spaces, J. Inequal. Appl., 2014, Article
No. 56.

CHAUHAN, S. and PANT, B.D., Common fized point theorem for weakly compatible
mappings in Menger space, J. Adv. Res. Pure Math., 3 (2011), 107-119.

CHAUHAN, S. and PANT, B.D., Ezistence of fized points in Menger spaces using common
property (E.A), Indian J. Math., 54 (2012), 321-342.

DALAL, S., CHAUHAN, S. and VUJAKOVIC, J., Employing common property (E.A) on
new contraction condition in Menger spaces, Far East J. Math. Sci. (FJMS), 83 (2013),
145-165.

FaNG, J.-x and GAO, Y., Common fized point theorems under strict contractive condi-
tions in Menger spaces, Nonlinear Anal., 70 (2009), 184-193.

IMDAD, M., AL1, J. and TANVEER, M., Coincidence and common fixed point theorems
for nonlinear contractions in Menger PM spaces, Chaos Solitons Fractals, 42 (2009),
3121-3129.

IMmDAD, M., PANT, B.D. and CHAUHAN, S., Fized point theorems in Menger spaces
using the (CLRsT) property and applications, Journal of Nonlinear Analysis and Opti-
mization, 3 (2012), 225-237.

JUNGCK, G., Compatible mappings and common fixed points, Int. J. Math. Math. Sci.,
9 (1986), 771-779.



[13]
[14]
[15]
[16]

[17]

18]
[19]

[20]
21]

22]
23]
[24]

[25]

[26]
[27]

[28]

[29]

[30]

31]
32]
[33]
[34]

[35]

JUNGCK, G. and RHOADES, B.E., Fized points for set valued functions without conti-
nuity, Indian J. Pure Appl. Math., 29 (1998), 227-238.

KonLi, J.K. and VASHISTHA, S., Common fized point theorems in probabilistic metric
spaces, Acta Math. Hungar., 115 (2007), 37-47.

KuBiaczyk, I. and SHARMA, S., Some common fized point theorems in Menger space
under strict contractive conditions, Southeast Asian Bull. Math., 32 (2008), 117-124.
KuMAR, S., CHAUHAN, S. and PANT, B.D., Common fized point theorem for noncom-
patible maps in probabilistic metric space, Surv. Math. Appl., 8 (2013), 51-57.
KuMAR, S. and PANT, B.D., Common fized point theorems in probabilistic metric spaces
using implicit relation and property (E.A), Bull. Allahabad Math. Soc., 25 (2010), 223
235.

Kurtukcu, S. and SHARMA, S., Compatible maps and common fixed points in Menger
probabilistic metric spaces, Commun. Korean Math. Soc., 24 (2009), 17-27.

Liu, Y., Wu, J. and L1, Z., Common fized points of single-valued and multi-valued
maps, Int. J. Math. Math. Sci., 19 (2005), 3045-3055.

MENGER, K., Statistical metrics, Proc. Natl. Acad. Sci. USA, 28 (1942), 535-537.
MisHRA, S.N., Common fized points of compatible mappings in PM-spaces, Sci. Math.
Jpn., 36 (1991), 283-289.

O’REGAN, D. and SAADATI, R., Nonlinear contraction theorems in probabilistic spaces,
Appl. Math. Comput., 195 (2008), 86-93.

PaNT, R.P., Common fized point theorems for contractive maps, J. Math. Anal. Appl.,
226 (1998), 251-258.

PANT, B.D. and CHAUHAN, S., A contraction theorem in Menger space, Tamkang J.
Math., 42 (2011), 59-68.

PaNT, B.D. and CHAUHAN, S., Common fized point theorems for two pairs of weakly
compatible mappings in Menger spaces and fuzzy metric spaces, Sci. Stud. Res. Ser.
Math. Inform., 21 (2011), 81-96.

PanT, B.D. and CHAUHAN, S.; A common fized point theorem in Menger space using
implicit relation, Surv. Math. Appl., 8 (2013), 1-10.

PatHak, H.K., L6PEZ, R.R. and VERMA, R.K., A common fized point theorem using
implicit relation and property (E.A) in metric spaces, Filomat, 21 (2007), 211-234.
PaTHAK, H.K. and VERMA, R.K., Common fixed point theorems for weakly compatible
mappings on Menger spaces and application, Int. J. Math. Anal. (Ruse), 3 (2009), 1199—
1206.

RAzANI, A. and SHIRDARYAZDI, M., A common fized point theorem of compatible maps
in Menger space, Chaos Solitons Fractals, 32 (2007), 26-34.

SAADATI, R., O’REGAN, D., VAEZPOUR, S.M. and KM, J.K., Generalized distance
and common fixed point theorems in Menger probabilistic metric spaces, Bull. Iranian
Math. Soc., 35 (2009), 97-117.

SCHWEIZER, B. and SKLAR, A., Statistical metric spaces, Pacific J. Math., 10 (1960),
313-334.

SEHGAL, V.M., Some fized point theorems in functional analysis and probability, Ph.D.
Thesis, Wayne State Univ., 1966.

SEHGAL, V.M. and BHARUCHA-REID, A.T., Fized points of contraction mappings on
probabilistic metric spaces, Mathematical Systems Theory, 6 (1972), 97-102.

SINGH, S.L., PANT, B.D. and CHAUHAN, S., Fized point theorems in Non-Archimedean
Menger PM-spaces, Journal of Nonlinear Analysis and Optimization, 3 (2012), 153-160.
SINGH, B. and JAIN, S., A fized point theorem in Menger space through weak compati-
bility, J. Math. Anal. Appl., 301 (2005), 439-448.



[36] SINTUNAVARAT, W. and KumaM, P., Common fized point theorems for a pair of weakly
compatible mappings in fuzzy metric spaces, J. Appl. Math., 2011, Article ID 637958,
14 pages.

[37] SINTUNAVARAT, W. and KuMmaM, P., Common fized points for R-weakly commuting in
fuzzy metric spaces, Ann. Univ. Ferrara Sez. VII Sci. Mat., 58 (2012), 389-406.

Received February 19, 2012 Government Degree College
Accepted March 5, 2014 Champawat-262523, Uttarakhand, India
E-mail: badridatt.pant@gmail.com

Near Nehru Training Centre

H. No. 274, Nai Basti B-1/
Bijnor-246701, Uttar Pradesh, India

E-mail: sun.gkvOgmail.com

Aligarh Muslim University, Aligarh
Z. H. College of Engineering and Technology
Department of Applied Mathematics
Uttar Pradesh 202002, India



