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1. Introduction
1.1. Motivation

Let X be an algebraic variety defined over the complex numbers C, and let ® : X — X
be a morphism. For any integer n > 0, we denote by ®(™ the n-th iteration of ® with
®©) denoting the identity map.

Throughout the paper, a single integer is viewed as an arithmetic progression with
common difference 0.

The following is the well-known dynamical Mordell-Lang conjecture for self-morphisms
of algebraic varieties in the dynamical setting; see [11,16,17].

Conjecture 1.1 (Dynamical Mordell-Lang Conjecture). Let X and ® be given as the
above, let V. C X be a closed subvariety, and let P € X(C). Then, the following subset
of integers

{n>0:3M"(P)eV(C)
is a finite union of arithmetic progressions.

Conjecture 1.1 has been studied extensively in recent years. However, so far there are
only a few related results. These include results on maps of various special types [4,5,7,
14,16,17,23,24] (especially diagonal maps), and analogues for Noetherian spaces [6] and
Drinfeld modules [15].

Recently, Silverman and Viray [23, Corollary 1.4] have given results regarding the
uniform boundedness (only in terms of m) of intersections of orbits of the power map
(with the same exponent) at a point of the projective m-space P (C) with non-zero
multiplicatively independent coordinates, with any linear subspace of P™(C). However,
they have not provided quantitative results. In fact, such a result follows, even in a more
general case, directly from the uniform bound on the number of zeros of simple and
non-degenerate linear recurrence sequences.

We also note that the uniform boundedness condition has recently been considered
in [10], where several results are given for the frequency of the points in an orbit of an
algebraic dynamical system that belong to a given algebraic variety under the reduction
modulo a prime p.

1.2. Our results

In this paper, we study the quantitative version of Conjecture 1.1 for polynomial
morphisms of several special types when X is the affine m-space A™(C) and V is a
hypersurface; see Section 3. Our main objective is to find as many classes of polynomial
morphisms as possible having uniform bounds (or as close as possible to uniformity), and
not to investigate detailedly the quality of the bounds. To the best of our knowledge,
this is the first work on the quantitative dynamical Mordell-Lang conjecture.
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