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Moga guceprariii:
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Tema guceprauii:
1. MaTemaTryHe MOZEIIOBAaHHSI TEOMETPUYHUX OO'EKTIB y MapajiesIbHUX KOMITIOTEPHUX CUCTEMaxX

2. Mathematical modeling of geometric objects in parallel computer systems

Pedepar:

1. Incepraniiina po60Ta IpUCBIYE€HA MaTeMaTUYHOMY MOJEJIIOBAHHIO TEOMETPUYHHUX 00J1acTe! CKIaNHOI GOpPMU Y
napa’sesyibHUX KOMITIOTEPHUX CUCTeMaxX. 3allpONIOHOBaHi HOBI apasnesnbHi ningxonu no dopmasizauii onucy,
no0Oyi0BY AUCKPETHUX MoJesiell Ta Bidyasizallii reoMeTpuyHuX obsacteit. [I1s dopmarisaLii onucy
(YHKLiOHATIBHUX MOJEJIEN reOMEeTPUYHUX 0bJ1acTel Y 3pYy4Hiil 17151 HapasesbHoi 06pobky popMi po3pobdiieHa
crienjianizoBaHa npegMeTHO-opieHToBaHa MoBa RFL, sika 103B0OJIsSI€ ONUCYBAaTU MaTEMAaTUYHY MOZEJIb TEOMETPUYHOI
obsacTi noBinbHOI Gopmu. PeanizoBani napasiesbHi aroOpuTMy 064K CIeHHS aOCTPAKTHOI'O CUHTAKCUYHOIO IEPeBa,
1110 peaslidye po3paxyHOK PyHKIiOHAIbHOI Moei, onrcanoi Ha MoBi RFL, a Takoxx o6y j0BY BifIIOBiAHO]
IVCKpeTHOI Mogesi. Po3po6ieHO iHTeIeKTyalbHUI IporpaMHUi 3aci6 QVoxel aHaliTUYHOTO KOHCTPYIOBaHHS
MaTeMaTUYHUX MOJlesIel TeOMeTPUIHUX 06IacTell CKIagHoi GopmMu 3 BUKOPHUCTAHHSIM IIapajeibHUX 004nCIeHb. Y

pOOOTi HaBeleHO Pe3yJIbTaTU OO0YMCIIIOBAJIbHUX €KCIIEPUMEHTIB, SIKi i TBEPIPKYIOTh aJIleKBaTHICTb i KOPEKTHICTb



PO3pO6JIeHUX NapalesIbHUX METOIB i aITOPUTMIB, IO iX peaisyloTs.

2. The thesis is devoted to problems of mathematical modeling of solids in parallel computer systems. There have
been described new parallel approaches for meshing, visualization, and formalization of the solids’ representation
in computer-aided engineering. The suitable for parallel processing domain-specific language RFL has been
developed. The language uses implicit functions and the theory of R-functions to represent solids. Algorithms for
parallel processing of an abstract syntax tree have been developed. In these algorithms, the longest independent
branches of the abstract syntax tree are processed in parallel. New software QVoxel has been implemented. This
software allows to construct mathematical models of solids and to visualize these models using voxels in shared
memory parallel architectures.
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