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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi cybrpasiieHTHi Ta eKCcTparpajieHTHi MEeToH AJ1s1 HETJIaAKuX 3a71a4 perpecii

Ha3sBa po6oTH aHIJIilICbKOIO:

New Subgradient and Extragradient Methods for Non-smooth Regression Problems

Pedepar yKpaiHCBKOIO:

[IpoBeneHo aHasli3 OCHOBHUX IIOCTAaHOBOK 33/1a4 Ta CyOrpajiieHTHUX i eKCTparpagi€eHTHUX METOMIB, 30KpeMa
OIKCAHO -aJITOPUTM 3 AJANTUBHAM CIIOCOOOM PETYJIIOBAHHS KPOKY Ta BapiaHT METOZY HETJIAIKUX ITPAPHUX
dYHKIil; TapaMeTpUYHY BEpCil0 METOAY eJIIICOifiB [J1s 3a/la4 OIMYKJIOro IIPOrPaMyBaHHS Ta OMYKJIO-yTHYTUX
cigyoBux 3aay; cGOpMyJIbOBAHO NIPSIMO-BOICTI IJIafKi Ta HErJIaIKi TOCTAaHOBKYU 33/1a4 PErpeciiHOro TUIly 3
TbOJIbIEPOBUMU HOPMaMU, [1JIs SIKUX 3aIIPOIIOHOBAHO HOBI €KCTPArpajiieHTHI aropuTmMu; cpOpMYIbOBAHO Pi3Hi
BapiaHTU IIOCTAaHOBKU 33724 HENapaMeTPUYHOI OIyKJ0i perpecii. locnigKeHo 3aCTOCYBaHHS aJlTOPUTMY METOLY
esincoinis emshor aJ1s1 po3p’a3aHHd 3aa4i CuibBeCTpa PO HalIMEeHIy 00MeXXyBaJlbHY rinepcdepy Ta ii
y3araJibHEHHs Ha BUNIAJ0K CKIHU€HHOTr0 Habopy -~BUMIPHUX KYJIb, 33IaHUX iX LIEHTpaMu Ta paniycamu. Ha ocHOBI
Mertoay emshor no6ynoBaHo anroputmu sylvesterl 11s1 po3s'si3aHHs 3aa4i MiHiMi3allii OMyKJ10i KyCKOBO-
KBalpaTU4YHOI PYHKILi], 1110 € €eKBiBaJIEHTHOIO 3a/1a4i 3HAXO KEHHSI KyJIi MiHIMasIbHOTO pajiyca Jjisl CKIH4eHHOTO
HabOpy TOYOK, Ta sylvester2 gjis1 MiHiMi3alii onyksoi QyHKILi, 1110 € €eKBiBaJIEHTHOIO y3arajbHeHii 3a1ayi
3HAXO[’KEHHS KyJIi MiHIMAJIbHOTO pajiiyca AJ1s1 CKIHU€HHOTO Habopy KyJib 3 33JaHUMM iX LIEHTPaMU Ta paliyCaMH.
PosrsisHyTO BapialiliHi HepiBHOCTi 3 MOHOTOHHHUMMU OIlepaTOpaMH, IO Ail0Th B riIbOEPTOBOMY IIPOCTOPI, Ta ABa
METOJIY iX Ha6GJIVDKEHOTO PO3B’I3aHHS — aJIFTOPUTM €KCTPAIOJIALii 3 MUHYJIOTO Ta aJITOPUTM OIlePaTOPHO]
€KCTparnoJALii, 171 SKUX TOBEAEHO TEOPEMU 301’KHOCTI Ta HEACUMITOTUYHI OL[iHKY JIiHiHOI IBUAKOCTi 361)KHOCTI.
[To6ynoBaHO HOBUI AELIEHTPAJI30BaHUI PO3NOLiIEHUI aJITOPUTM [J18 3a[1a4i IIOMIYKY CiflJIOBOi TOYKU CyMU

OIYKJIO-YTHYTUX (PYHKLi.

Pedepar aHIJ1iHCBKOIO:

The main problem statements and subgradient and extragradient methods are analyzed, in particular, an -
algorithm with an adaptive step adjustment method and a variant of the non-smooth penalty function method are
described; a parametric version of the ellipsoid method for convex programming problems and convex-concave
saddle problems are described; direct-dual smooth and non-smooth statements of regression-type problems with
Holder norms are formulated, for which new extragradient algorithms are proposed; various variants of the non-
parametric convex regression problem statement are formulated. The application of the emshor ellipsoid method
algorithm to solve the Sylvester problem of the smallest limiting hypersphere and its generalization to the case of a
finite set of -~dimensional balls given by their centers and radii are investigated. Based on the emshor method, the
algorithms sylvester] for solving the problem of minimizing a convex piecewise quadratic function, which is
equivalent to the problem of finding a sphere of minimal radius for a finite set of points, and sylvester2 for
minimizing a convex function, which is equivalent to the generalized problem of finding a sphere of minimal radius
for a finite set of spheres with their given centers and radii, were built. Variational inequalities with monotone
operators acting in Hilbert space are considered, and two methods of their approximate solution are considered -
the algorithm of extrapolation from the past and the algorithm of operator extrapolation, for which convergence
theorems and non-asymptotic estimates of the linear rate of convergence are proved. A new decentralized
distributed algorithm is constructed for the problem of finding the saddle point of the sum of convex-concave

functions.
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