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In 1976, S. Newhouse, J. Palis, F. Takens [2] introduced the concept of a
stable arc connecting two structurally stable systems on a manifold. Such an
arc does not change its qualitative properties under small perturbation. In the
same year, Sh. Newhouse and M. Peixoto [3] proved the existence of a stable
arc between any two Morse-Smale flows. For Morse-Smale diffeomorphisms on
manifolds of any dimension, examples of systems that cannot be connected by
a stable arc are known. This leads to an important question about finding an
invariant that uniquely determines the equivalence class of a Morse – Smale
diffeomorphism with respect to the connectedness relation by a stable arc
(the stable connectedness component). So for orientation-preserving rough
transformations of a circle, such an invariant is the Poincare rotation number
[4]. For Morse-Smale diffeomorphisms on surfaces P. Blanchard [1] established
certain necessary conditions for the existence of a stable arc connecting them.
From these conditions, in particular, it follows that even on a two-dimensional
sphere, there are infinitely many components of stable connectivity. In the
present report necessary and sufficient conditions for the existence of a stable
arc connecting gradient-like diffeomorphisms on a 2-dimensional sphere will
be established.
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