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Abstract: Here, the Cauchy problems for linear and nonlinear nonlocal Schrédinger equa-
tions are studied. The equation involves convolution integral operators with general kernel
operator functions whose Fourier transforms are operator functions defined in a Banach
space E together with some growth conditions. By assuming enough smoothness on the initial
data and the operator functions, the local and global existence and uniqueness of solutions
are established. We can obtain different classes of nonlocal Schrodinger equations, by choos-
ing the space E and linear operators, which occur in a wide variety of physical systems.

The aim here, is to study the existence, uniqueness and regularity properties of solution of the
initial value problem (IVP) for nonlocal nonlinear Schrodinger equation (NSE),

id;u+alu+Axu=A[Bx*f(u)]te(0,7T),x€eR" (D
u(x,0) = p(x) for a.e. x € R", (2)

where A = A(x), B = B(x) are linear and nonlinear operator functions in a Hilbert space H,
respectively, a is a complex number, T € (0, ], f(u) is a given nonlinear function and ¢(x)
is a given E-valued function. The existence and regularity properties of solutions of IVP for
Schrodinger equations (SE) were studied e.g in [1-4] and the references therein. The construc-
tion of general solutions of nonlocal SE was studied e.g. in [5-7]. Also, the existence and
uniqueness of solutions of IVP for abstract SE were investigated in [8, 9]. Moreover, abstract
evolution equations were studied e.g. in [10-17] and the references therein. In contrast to the
above mentioned results, we will study the existence, uniqueness of local and global solution
of (1)-(2). Moreover, in this paper, the method of proofs naturally differs from those used in
previous works. Indeed, since the problem includes an abstract operator in the leading part
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and the problem is considered in E-valued LP-spaces, we need some extra mathematics tools
for deriving considered conclusions. For this reason, in the proof we use modern analysis tools
such as the following: (1) Operator-valued Fourier multiplier theorems in abstract LP spaces;
(2) Embedding and trace theorems in Banach space valued Sobolev-Lions and Besov-Lions
spaces; (3) Theory of semigroups of linear operators in Banach spaces; (4) Perturbation the-
ory of operators; (5) Interpolation of Banach Spaces.

The LP-regularity properties of (1)-(2) depend crucially on the presence of suitable kernel.
Then the question that naturally arises is which of the possible forms of the operator kernel
functions are relevant for the global well-posedness of (1)-(2). In this study, as a partial an-
swer to this question, we derive the LP-well posedness of the corresponding linear problem.
By choosing the space E and operators 4, B, we obtain different classes of nonlocal SEs which
occur in applications.
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