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Abstract: 

In this paper, we develop the approach and techniques of [Boucherif A., Precup R., Semilinear evolution 

equations with nonlocal initial conditions, Dynam. Systems Appl., 2007, 16(3), 507–516], [Zhou Y., Jiao F., 

Nonlocal Cauchy problem for fractional evolution equations, Nonlinar Anal. Real World Appl., 2010, 11(5), 

4465–4475] to deal with nonlocal Cauchy problem for semilinear fractional order evolution equations. We 

present two new sufficient conditions on existence of mild solutions. The first result relies on a growth condition 

on the whole time interval via Schaefer fixed point theorem. The second result relies on a growth condition 

splitted into two parts, one for the subinterval containing the points associated with the nonlocal conditions, and 

the other for the rest of the interval via O’Regan fixed point theorem 
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1. Introduction 

The nonlocal condition has a better effect on the 

solution and is more precise for physical 

measurements than the classical condition alone. 

For the contribution to the nonlocal Cauchy 

problem for nonlinear evolution equations we refer 

the reader to Byszewski [5, 6], Jackson [14], Deng 

[8], Liang et al. [17], Ntouyas and Tsamatos [25] 

and other papers (see for instance [4, 7, 11–13, 18, 

30, 35] and references therein). Boucherif and 

Precup [2] explored a new approach and conditions  

 

 

 

to study existence of solutions to the following 

initial value problem for first order differential 

equations with nonlocal conditions: 

 

 

where F : J ×R → R is a given function and ak are 

real numbers with Pm k=1 ak 6= −1 and tk , k = 1, 

2, . . . , m, are given points satisfying 0 < t1 ≤ t2 ≤ . 

. . ≤ tm < 1. The idea was to put less restrictive 
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conditions on F by splitting the growth condition 

on F into two parts, one for t ∈ [0, tm] and the other 

for t ∈ [tm, 1]. In [3] Boucherif and Precup adopted 

the idea of [2] via fixed point methods and 

presented existence results for mild solutions to the 

following nonlocal Cauchy problem for first order 

evolution equations: 
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