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1. r-AnropuTMu Ta KBa3iHbIOTOHIBCHKI METOZIY B IPUKJIANHUX 334a4aX HETJIaAKOi ONTUMIi3allil

2. r-Algorithms and quasi-Newton methods in applied non-smooth optimization problems

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA AOCTIIPKEHHIO KBa3iHbIOTOHIBCHKUX aJITOPUTMIB Ta CyOrpaziieHTHUX
aJITOPUTMIB 3 PO3TSITOM IPOCTOPY, PO3POOLIi HOBUX I'PAlieHTHUX Ta CyOrpaflieHTHUX aJITOPUTMIB 3 IEPETBOPEHHSIM
IIPOCTOPY, a TAKOXX pO3p0OLi HOBUX MaTeMaTUYHUX MOJiesIel 1711 PO3B’s13aHHS HU3KYU NPUKJIAAHUX 337a4. 30Kpema,
3aIpOIIOHOBAHO i onucaHo B-gopmy anropurma JJaBunona — Gaerdepa - Iayena (DFPR(alpha)-anroputm)),
IIPOBELEHO HU3KY O0YMCIIIOBAJIbHUX €KCIIEPUMEHTIB IJ1s1 MOTO MOPIBHSIHHSA 3 I-aJITOPUTMaMU. 3alIpOIIOHOBAHO HOBE
ciMeNCTBO CybrpaziieHTHUX aJITOPUTMIB 3 PO3TSTOM IIPOCTOPY Y HANPSIMKY MOAM(IKOBAaHOI pi3HUL IBOX
CyOrpazlieHTiB y N€peTBOPEHOMY ITPOCTOPI, YACTKOBUM BUIIAJKOM SIKOTO € r-airoputm. OKpiM 1jbOTO,
3aIIPOINIOHOBAHO OINTMMI3aLifHy MOZEJb AJ1 3aJa4i 3HaXOI)KEHHS OLiHOK [TapaMeTpiB KBAaHTUJIbHOI perpecii, sfika
(dopmymoeThCs 5K 3a71a4a 6€3yMOBHOI MiHiMi3allii KyCKOBO-JIiHiIHOI QyHKILi{; 3aTIpONTOHOBAHO ONTUMI3aLiHy
MoZesb 17151 3a7a4i Mooy 0By S-110i6HOi KpYBOi, 110 POPMYJIIIOETHCS SIK 3aia4a MiHimizanjii rnankoi QyHkuii cymu



HEB'SI30K 3 IIPOCTUMU JIBOCTOPOHHIMU OOMEXXEHHSIMU Ha 3MiHHI; 3a[IpOIIOHOBAHO JBa KJIACH ONTUMi3al[iliHuX
MoJesnel s 3a4a4i 3HaXOIPKEHHSI IPOIYCKHUX CIIPOMOKHOCTEN YT BilMOBOCTIMKUX OPi€HTOBAHUX MEPEXK, Ki
ONMCYIOTHCS 33/4a4aMU JIiHIMHOTO, 3MiIIaHoro 6yJ1eBOro JiHiHOro Ta HEeJliHIMHOrO IPOrpamMyBaHHs 3 6JI0YHOIO
CTPYKTYpOIO MaTpulli o6Mes>xeHb. TakoX 0Oy I0BaHO KBaZpaTUYHe (POPMYJIIOBAHHS ONTUMI3aLiNHOI 3aad4i A5
3HAXO/KEHHSI MaKCUMaJbHOTO k-Ty1ekca y HeopieHToBaHOMY rpadi Ta po3po6sieHO aJIrOPUTM IOUIYKY BCiX
MaKCUMaJbHUX k-TI71€KCiB HeopieHToBaHOTro rpada. JJocinkeHo nBoeTanHy TPaHCIIOPTHY 3a7a4y KBaAPaTUYHOTO
IIpOrpamMyBaHHsl, OIIMCAHO ii BJJAaCTUBOCTI Ta BCTAHOBJIEHO YMOBY, 32 SIKUX BOHA Ma€ €JMHUI po3B’s130K. OTpuMaHi
PEe3yJIbTaTU MIiCTATH SIK TEOPETUYHUM, TaK i IPaKTUYHUNA XapaKTep. BOHM BHOCATb CYTTEBUM BKJIAJ, B PO3BUTOK
Teopii KBa3iHbIOTOHIBCHKUX METO/IB Ta CYyOrpalieHTHUX aJropyuTMis. [106ynoBaHi Mozesii eMOHCTPYIOTh HOBI
CII0COOY PO3B's13aHHS HU3KY NPUKJIAAHUX 33724 32 JOTIOMOTOI0 3alIpOIIOHOBAaHUX METOJB Ta aJITOPUTMIB.

[IpoBeneHi 064KMCII0Ba/IbHI €KCIIEPUMEHTH MigTBEPIKYIOTh MPAKTUYHY JOLIIbHICTh 3aCTOCYBAaHHS LIUX METOJiB.

2. The dissertation is dedicated to study of quasi-Newton algorithms and subgradient algorithms with space
dilation, development of new gradient and subgradient algorithms with space transformation, as well as
development of new mathematical models for solving a number of applied problems. In particular, the B-form of
the Davidon-Fletcher-Powell algorithm (DFPR(alpha)-algorithm) has been proposed and described, and a number
of computational experiments have been conducted to compare it with r-algorithms. A new family of subgradient
algorithms with space dilation in the direction of modified difference of two subgradients in the transformed space
is proposed, a partial case of which is the r-algorithm. Moreover, an optimization model is proposed for the
problem of finding estimates of quantile regression parameters, which is formulated as a problem of unconditional
minimization of a piecewise linear function; an optimization model is proposed for the problem of constructing an
S-shaped curve, which is formulated as a problem of minimizing a smooth function of sum of residuals with simple
two-side constraints on variables; two classes of optimization models are proposed for the problem of finding the
throughput capacities of arcs of fault-tolerant oriented networks, which are described by problems of linear,
mixed Boolean linear and nonlinear programming with block structure of constraint matrix. A quadratic
formulation of the optimization problem for finding the maximum k-plex in an undirected graph is also
constructed and an algorithm for finding all maximum k-plexes of an undirected graph is developed. The two-
stage transportation problem of quadratic programming is studied, its properties are described, and the conditions
under which it has a unique solution are established. The obtained results contain both theoretical and practical
character. They make a significant contribution to development of theory of quasi-Newtonian methods and
subgradient algorithms. The built models demonstrate new ways of solving a number of applied problems using
the proposed methods and algorithms. The conducted computational experiments confirm the practical feasibility
of using these methods.
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