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Abstract—We consider submanifolds of non-isotropic planes of the Grassman manifold of the
pseudo-Euclidean space. We prove a theorem about the unboundedness of the sectional curvature
of the submanifolds of the two-dimensional non-isotropic planes of the four-dimensional pseudoEuclidean space with the help of immersion in the six-dimensional pseudo-Euclidean space of
index 3. We also introduce a concept of the indicatrix of normal curvature and study the properties of
this indicatrix and the Grassman image of the non-isotropic surface of the pseudo-Euclidean space.
We ﬁnd a connection between the curvature of the Grassman image and the intrinsic geometry of
the plane. We suggest the classiﬁcation of the points of the Grassman image.
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INTRODUCTION
The Grassman manifold and the Grassman image of Euclidean space surfaces theory is well-studied
and plays an important part in the study of the internal and external surface geometries. In the study
of pseudo-Euclidean space surfaces we ﬁnd a useful analogy with the theory of the Euclidean space
surfaces making it possible to apply a number of results and methods of this theory. The works by
Yu. A. Aminov [1], A. A. Borisenko [2], Y. A. Nicholas and other geometricians concern the question
of the surface restoration from a given Grassman image. We have a number of important results that
make the Grassman image theory a well-built area of a modern diﬀerential submanifold geometry. In
this paper we investigate some questions of pseudo-Euclidean space surface diﬀerential geometry: the
normal curvature indicatrix, Grassman image, relation between the Grassman image curvature and the
surface inner geometry and the Grassman image point classiﬁcation.
1. GRASSMAN PLANE MANIFOLD OF THE PSEUDO-EUCLIDEAN SPACE
We consider a set of l-planes passing through the ﬁxed point O in the pseudo-Euclidean space 1 Rl+p
(endowed with the metric of signature − + + + . . . +). Similarly to the case of the Euclidean space, we
will call this set a Grassman manifold and denote it by P G(l, l + p) [2]. Each of these l-planes of the
pseudo-Euclidean space 1 Rl+p is an l-plane of the following type set: space-like, time-like or isotropic,
i.e., the Grassman manifold of the pseudo-Euclidean space can be represented as the disjoint union of
the following three subsets:
P G(l, l + p) =

S

P G(l, l + p) ∪ T P G(l, l + p) ∪

Iz

P G(l, l + p).

Paper [3] contains these subsets inner geometry research: the authors introduced the smooth structure,
gave the metric type deﬁnition in local coordinates and in terms of the angles between planes. Recall also
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