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This is a study of the solutions of both the scalar resolvent equation

R(t) = λtq−1 − λ
∫ t

0

(t− s)q−1R(s) ds, (Rλ)

where λ > 0 and q ∈ (0, 1), and of the initial value problem

Dqx(t) = −λΓ(q)x(t), lim
t→0+

t1−qx(t) = λ, (Fλ)

where the fractional differential equation is of Riemann-Liouville type. First, a priori bounds on potential solutions of

(Rλ) are established. Then, for given λ > 0 and q ∈ (0, 1), it is proved with Banach’s contraction mapping principle

that a unique continuous solution of (Rλ) exists on a short interval. Using the a priori bounds, Schaefer’s fixed point

theorem, and a “uniqueness of continuation” result, it is shown that this solution—the resolvent—exists and is unique

on the entire interval (0,∞). Important properties of the resolvent are also obtained. It is also shown that the resolvent

is also the unique continuous solution of (Fλ). Finally, a closed-form formula for the resolvent expressed in terms of the

two-parameter Mittag-Leffler function is derived. (Received August 18, 2015)
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