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CONVEXITY IN FRACTIONAL /-DISCRETE CALCULUS

FERHAN M. ATICI* AND JAGAN M. JONNALAGADDA

Abstract. In this paper, we consider a time scale hN,, where a € R and h € R" . The fractional
h-difference operator is defined in the sense of Riemann—Liouville with the forward difference
operator A. First, we discuss monotonicity concept via fractional /-difference operators for the
functions defined on AN, . Second, we obtain some criteria to have the functions be v -convex.

Mathematics subject classification (2020): 39A12, 39A70, 26A33.
Keywords and phrases: Convexity, fractional /-discrete operators, monotonicity.

REFERENCES

[1

—

THABET ABDELJAWAD AND BAHAAELDIN ABDALLA, Monotonicity results for delta and nabla
Caputo and Riemann fractional differences via dual identities, Filomat 31 (2017), no. 12, 3671-3683.
FERHAN M. ATICI AND MELTEM UYANIK, Analysis of discrete fractional operators, Applicable
Analysis and Discrete Mathematics 9 (2015), 139-149.

RAJENDRA DAHAL AND CHRISTOPHER S. GOODRICH, A monotonicity result for discrete fractional
difference operators, Arch. Math. (Basel) 102 (2014), no. 3, 293-299.

FEIFEI DU, BAOGUO JIA, LYNN ERBE, AND ALLAN PETERSON, Monotonicity and convexity for
nabla fractional (gq,h)-differences, J. Differ. Equ. Appl. 22 (2016), no. 9, 1224-1243.

LYNN ERBE, CHISTOPHER. S. GOODRICH, BAOGUO. JIA, AND ALLAN C. PETERSON, Survey of
the qualitative properties of fractional difference operators: monotonicity, convexity, and asymptotic
behavior of solutions, Adv. Differ. Equ. 2016 (2016), no. 43, 1-31.

LYNN ERBE, CHISTOPHER S. GOODRICH, BAOGUO JIA, AND ALLAN C. PETERSON, Monotonicity
results for delta fractional differences revisited, Mathematica Slovaca 67 (2017), no. 4, 895-906.
CHRISTOPHER S. GOODRICH, A convexity result for fractional differences, Applied Mathematics
Letters 35 (2014), 58-62.

CHRISTOPHER S. GOODRICH AND CARLOS LIZAMA, A transference principle for nonlocal opera-
tors using a convolutional approach: fractional monotonicity and convexity, Israel J. Math. 236 (2020),
no. 2, 533-589.

XIANG L1U, FEIFEI DU, DOUGLAS ANDERSON, AND BAOGUO J1A, Monotonicity results for nabla
[fractional h-difference operators, Math. Methods Appl. Sci. 44 (2021), no. 2, 1207-1218.

[10] IYAD SUWAN, SHAHD OWIES, AND THABET ABDELJAWAD, Monotonicity results for h-discrete
[fractional operators and application, Adv. Differ. Equ. 2018 (2018), no. 207, 1-17.

[2

—

[3

[t}

[4

=

[5

[t}

[6

—

[7

—

[8

[t}

[9

—

© ﬂ€I"€l\T Zagreb Differential Equations & Applications

Paper DEA-14-22 www.ele-math.com
- dea@ele-math.com


http://dx.doi.org/10.7153/dea-2022-14-22

