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Abstract. In this article, we introduce the notions of F -contractions and Hardy-Rogers type F -

contractions via w-distances in the backdrop of an orthogonal metric space. After this, we prove

some fixed point results concerning the said kind of contractions by taking a weaker version of
completeness of the underlying space instead of completeness. Further, we employ the results to

obtain some existence and uniqueness criteria of the solution(s) to a certain type of second order
initial value and boundary value problems. Along with these, we illustrate some numerical examples

to interpret our achieved fixed point results.
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[3] LB. Ćirić, B. Samet, C. Vetro, Common fixed point theorems for families of occasionally weakly
compatible mappings, Math. Comput. Modelling, 53(2011), no. 5-6, 631-636.

713



714 S. KARMAKAR, H. GARAI, L.K. DEY AND A. CHANDA

[4] S. Czerwik, Contraction mappings in b-metric spaces, Acta Math. Inform. Univ. Ostrav.,

1(1993), no. 1, 5-11.

[5] P. Das, L.K. Dey, Fixed point of contractive mappings in generalized metric spaces, Math.
Slovaca, 59(2009), no. 4, 499-504.

[6] L.K. Dey, S. Mondal, Best proximity point of F -contraction in complete metric space, Bull.

Allahabad Math. Soc., 30(2015), no. 2, 173-189.
[7] M. Edelstein, On fixed and periodic points under contractive mappings, J. London Math. Soc.,

37(1962), no. 1, 74-79.

[8] H. Garai, L.K. Dey, A. Chanda, Positive solutions to a fractional thermostat model in Banach
spaces via fixed point results, J. Fixed Point Theory Appl., 20(2018), no. 3. Article Number

106.

[9] M.E. Gordji, M. Rameani, M. De La Sen, Y.J. Cho, On orthogonal sets and Banach fixed point
theorem, Fixed Point Theory, 18(2017), no. 2, 569-578.

[10] M. Jleli, B. Samet, A generalized metric space and related fixed point theorems, Fixed Point
Theory Appl., 2015(2015), no. 61.

[11] O. Kada, T. Suzuki, W. Takahashi, Nonconvex minimization theorems and fixed point theorems

in complete metric spaces, Math. Japon., 44(1996), no. 2, 381-391.
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