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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 28.23.15

Tema guceprauii:
1. KBagpaTruuHe po3nizHaBaHHS MHOUH Ta AOCIIIKEHHS II1aJKUX MEeTPUK

2. Quadratic recognition of sets and investigation of smooth metrics

Pedepar:

1. CTBOp€HO TE€OPETUYHI OCHOBM Ta OOI'PYHTYBaHHS [1J14 [100YI0BU eJlinica MiHiMasIbHOI IO, eJincoiga
MiHiMa/IbHOTO 06'eMy, TPMKYTHHMKA Haii6inb1oi mtomi. Po3pobaeno anropurmu nodynosu EMIT ta THIT Ha
€BKJIiTOBiH muomuHi, a Takoxk EMO ta CHO B cKiHUeHHOBUMIPHOMY IIPOCTOPI, a TaKOX iX HabmukeHb. [1o6ynoBaHi
aJITOPUTMHU 32 CKiHYEHY KiJIbKiCTb KPOKiB 6yay1oTh TouHUi EMIT Ta EMO, npu nepexopi Bifi KpOKy 40 HAaCTYIIHOTO
KPOKY He BiI0yBa€eTbCsl HAKOMMYEHHSI TIOXMOKU. PO3po6sieHni MeTo, MO6Y0BY 33 CKiIHUE€HHY KijlbKicTb KpOKiB E[J®
ta CIQ misxom 3BefieHHs Lijei mpobiemMu abo 1o 33a4i KBaAPATUYHOTO MPOrpaMyBaHHs, 260 0 METOy IT0OY0BU
JO®. Ons nobynosu JIID posrisiHyTo Ba METOIYM - TEOMETPUYHMIL Ta 3BEIeHHS 10 3a1ayi JIiHiliHOTrOo
[IpOrpaMyBaHHs; 1J1s1 OCTaHHbOI HaBEJIEHO aJITOPUTM ii pO3B's13aHHS 3 JIIHINHUMY BUTPAaTaMy. BU3Hau€HO METPUKY
IOTUYHUX, IPOBEJEHO JOCJiIPKEHHS ii BIaCTUBOCTE, PO3IJISIHYTO 3015KHOCTI OCiIOBHOCTEN (Piryp B Liil METPULI.
[TokaszaHo, 110 BOHA € IJ1aIKO0I0; MakKopye (y BiZilIoBiIHOMY Kiaci Qiryp Ha IJIOLIUHI) METPUKY HellepepBHO



nudepeHLiioBaHUX QYHKIi. Po3po6eHo MporpaMHi KOMIJIEKCH, 10 Peali3yloTh aITOPUTMU, SIKi HABOASITHCS B
JIUCepTallii, a TAKOK BKa3aHO iX IPaKTUYHi 3aCTOCYBAaHHS [IPY PO3B'SI3aHHI aKTyaIbHUX 33724 HAPOJIHOTO

rOCIIOOApPCTBA, 4 TAKOX IMMEPCIIEKTHBU I10JaJIbIIIOTO ix 3aCTOCYBaHHS.

2. Theoretical basis and framework for construction of the Smallest Enclosing Ellipse (SEE), Smallest Enclosing
Ellipsoid (SEEd), Largest Inscribed Triangle (LIT), and Largest Inscribed Simplex (LIS) are created. Algorithms for
constructing SEE and LIT on a plane, SEEd and LIS in a finite-dimensional space, and their approximations are
developed. The algorithms construct exact SEE and SEEd in a finite number of steps with no error accumulation
during transition between the steps. A method of constructing Elliptical Discriminant Functions (EFD) and
Spherical Discriminant Functions (SDF) in a finite number of steps is developed. It reduces the problem either to
the quadratic programming problem or to the problem of constructing Linear Discriminant Functions (LDF). Two
methods of constructing LDF are considered - geometric and reducing to the linear programming problem. For
the latter, an algorithm that solves the problem in linear time is presented. The tangent metric is defined, its
properties are studied,and convergence of sequences of figures in this metric is considered. It is shown that the
tangent metric is smooth and majorizes (in the corresponding class of figures on a plane) the metric of
continuously differentiable functions. Software that implements the algorithms presented in the dissertation are
developed. Also, applications of the algorithms to some practical problems of the national economy are described
along with the perspective of their future applications.
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