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2. The geometry of the two-dimensional surface of Minkowski space and its grassman image

Pedepar:

1. Incepralist IpUCBAYEHA 3HAXOIKEHHIO 3B'I3KiB MK AuepeHliaTbHUMUA T€OMETPiSIMU IIOBEPXOHb IIPOCTOPY
MiHKOBCBKOTrO Ta iX rpacCMaHOBUX 00pasiB. B mimMHOXMHAX |-11y10mKH TpocTOopy MiHKOBCHKOTrO NOGYZ0BaHa
CTPYKTYypa IJIaJIKOTO MHOTOBUY Ta JOCJIiIKeHa Ooro reomeTpis. [1okaszaHo, 110 TOYKOBi paCCMaHOBI MHOTOBUIY
I BOBMMIPHUX IIJIOWVH € YOTUPUBUMIDHMMU IICEBIOPIMaHOBUMU MHOTOBUJIAMU MIECTUBUMIPHOTO IIPOCTOPY,
3HaNeHO GOPMYJIM [1J1s1 OOUUCIIEHHS iX CEeKIiITHOI KDUBUHM Y3[I0BX JOTUYHMX IJIOIMH Pi3HUX TUIIIB i TOBEAEHO,
1110 BOHA MOXXe NIpUMMaTy OyIp-sIKi AificHI 3HaYeHHs!. [17151 IBOBUMIPHUX HEi30TPOIHUX [TIOBEPXOHb IIPOCTOPY
MiHKOBCBKOroO 3HailIeHO BU], iHIUKATPUCU HOPMaJIbHOI KDUBUHHY, aHayoru popmysnu KapraHna s 064uCaeHHs
rayccoBOi KpMBAHU. PO3IJISIHYTO OHSTTS TPACCMaHOBOrO 06pasy MOBEPXHI Ta MOT0 3aBJIaHHS [IJIIOKKEPOBUMU
KOOpJMHAaTaMU. BupineHi Kkyiacu NoBEPXOHbD, AJ11 IKUX KPMBUHA IPAaCCMaHOBOTO MHOTOBUY Y3[IOBXK IJIOLIMH,

IOTUYHUX JIO PAaCCMaHOBOr0 00pasy, puiiMae cTalioHapHi 3HayeHHs. OTprumMani apiHHa Ta rpaccMaHOBa



kacu@ikalii TouoK Hei30TPOIIHOI MOBEPXHI Ta 3HAlIeHi yMOBU €KBiBaJIEHTHOCTI LUX Kaacudikaliil. Po3p’a3aHa

33/1a4ya BiIHOBJIEHHS IOBEPXHi IpocTopy MiHKOBCHKOTrO 32 ii rpacCMaHOBUM 0OPa30M.

2. The thesis deals with the research of the links between the differential geometries of the surfaces and their
Grassman images in Minkowski space and with the use of these links for the investigation of the surfaces. The
concept of the stationary angles of the couple of the I-planes has been defined on the set of the 1-planes in
Minkowski space, the relative positions of the 1-planes have been investigated. The smooth manifold structure has
been constructed on the subsets of the timelike, the spacelike and the isotropic l-planes. Analogues of Cartan
formula for the calculation of Gauss curvature have been obtained. The submanifolds of Grassman manifold are
mapped by the algebraic surfaces in the six-dimensional space; it is proved that on these surfaces the pseudo-
Riemannian metric is induced and the form of this metric has been obtained. Some properties of the submanifolds
of Grassman manifold and of its point images are studied. The tensor of the curvature of the submanifolds of the
non-isotropic planes has been constructed. The formulas for the calculation of the sectional curvature of the
submanifolds along the different types of the tangential planes have been obtained and it has been proved that the
sectional curvature of this manifold can take on any real values. The concept of Grassman image of the surface and
its determination by Plucker coordinates has been considered. A link is found between the curvature of the
submanifolds of the non-isotropic planes along the domains which are tangential to Grassman image of the two-
dimensional surface in Minkowski space and the intrinsic geometry of the surface. The classes of the surfaces in
Minkowski space with the stationary values of the sectional curvature of Grassman manifold along the domains
which are tangential to Grassman image have been found. The affine classification of the points of the non-
isotropic surface in the four-dimensional Minkowski space and the classification with the help of Glassman image
are provided. Conditions of the equivalence of these classifications have been found. The problem connected with
the finding of the surface in Minkowski space with the given Grassman image has been solved. The procedure of
the reconstruction of the surface, Grassman image of which coincides with the given two-dimensional surface on
Grassman manifold is presented. Theorems on the existence of the surface with boundary which has the given
Grassman image are proved.
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