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Abstract. Gronwall’s inequality plays an important role in producing new research and in the
learning and teaching of differential and integral equations. The purpose of this work is to ad-
vance and simplify the current state of knowledge and pedagogical approaches regarding Gron-
wall’s inequality. In particular: we extend known versions of Gronwall’s inequality for fractional
calculus; and we provide simpler and more accessible proofs that can be easily transferred to the
classroom. Our work is also timely in the sense that it may be considered as a celebration of
the upcoming centenary of the publication of Gronwall’s original results. Thus, we believe this
paper is important from mathematical research, pedagogical and historical viewpoints.
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[20] D. A. SÁNCHEZ, Ordinary differential equations. A brief eclectic tour, Washington (DC): The Math-
ematical Association of America, 2002.

[21] C. C. TISDELL, On the application of sequential and fixed–point methods to fractional differential
equations of arbitrary order, J. Integral Equ. Appl. 24, (2012), 283–319.

[22] C. C. TISDELL, Solutions to fractional differential equations that extend, Journal of Classical Analy-
sis, 5, (2014), 129–136, http://dx.doi.org/10.7153/jca-05-11.

[23] C. C. TISDELL, When do fractional differential equations have solutions that are bounded by
the Mittag-Leffler function?, Fractional Calculus and Applied Analysis, 18, (2015), 642–650,
http://dx.doi.org/10.1515/fca-2015-0039.

[24] C. C. TISDELL, Basic existence and a priori bound results for solutions to systems of boundary value
problems for fractional differential equations, Electronic Journal of Differential Equations, vol. 2016,
(2016), no. 84, pp. 1–9.

[25] C. C. TISDELL, Z. LIU AND S. MACNAMARA, Basic existence and uniqueness results for solu-
tions to systems of nonlinear fractional differential equations, Dynamics of Continuous, Discrete and
Impulsive Systems Series A: Mathematical Analysis, 24, (2017), 181–193.

[26] F. VERHULST, Nonlinear differential equations and dynamical systems, Berlin: Springer, 1990.
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