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METOJ OTPUMAHHSA ITOYATKOBUX POSMIIIEHD B
3ATAYI ITAKYBAHHSA TPUBUMIPHUX OB’€EKTIB

Anapiii Uyrai

[HcTutyT pobnem MamuHoOynyBanHs iM. A. M. [lizropaoro HAH VYxpainu,
chugay@ipmach.kharkov.ua

3amadi maKyBaHHS IPUBEPTAIOTh 10 ceOe yBary BUCHHX HE TUTBKH TOMY, III0 BOHH €
(yHOAMEHTaNTPHUMH 3aJadaMH y MareMatuii Ta ¢i3umi, a me i ToMmy, IO
3HAXOJATh CBOE 3aCTOCYBaHHS y 0araTboX Tally3sX HayKH, IPOMHCIOBOCTI Ta,
HaBiTh, y TOBCSKICHHOMY JKUTTi. Taki 3amadi 3BOAATBHCA IO MOAECTIOBAHHS
B3a€MO/IIT pi3HUX TEOMETPUYHUX 00'EKTIB 1 32 CBOEIO CYTHICTIO € ONTUMIi3allitHIMHU
3agadaMu. [l moOynoBHM afeKBaTHUX MAaTEeMaTHYHHX MOJENeHd 3amad ONTH-
MAJIEHOTO PO3MIIIEHHS TEOMETPUIHNX 00'€KTiB HEOOXiTHO BUKOHATH aHATITHIHUI
omuc ix B3aemonii. OmHaK, y 3B'S3Ky 3 BIICYTHICTIO KOHCTPYKTHBHHX 3acCO0iB
MaTeMaTUYHOTO MOJETIOBAaHHA B3a€MHH KJacy HEOPIEHTOBAHUX TPUBHMIPHHUX
00'exTiB icHYe TIpoOIeMa 3aCTOCYBaHHA BiJOMUX METOIB JOKaIBHOI Ta rI100aIpHOT
onTHMIi3amii A7 TOIIYKy BHUPIIICHHSA PO3IIISHYTHX 3aBAaHb. KOHCTPYKTHBHHH
migxig, 3acHoBaHW Ha Mertoni D-¢ymkmiii [1] H03BONAE BUPIMIATH [OaHY
npobiemMy.

e nocnikeHHS pPO3IIUPIOE MHOXWHY TPUBHMIPHHUX HEOPI€EHTOBAHHX
00'ekTiB, AN AKHX MOke OyTH moOyIOBaHa MaTeMaTHYHa MOJENb 3aaadi
po3MimmieHHs. MHOXHHa pO3MITHYTHX Yy pPOOOTI TPUBHUMIPHHX T€OMETPHYHHX
00'€KTIB MMOPOKYETHCS MOHATTAM C(PepOKOHYCY.

B mpami [2] 3 MeTor 3MEHIICHHS OOYMCIIOBAIBHOI CKIAJHOCTI OIUCY B
AHATITHYHOMY BUTJISIIII YMOB HETIEPETUHAHHS BBEACHO MOHATTA KBa3i @ -(yHKI.
Us ¢yHKOis 3aleXUTh HE TUTBKH BiJ MapaMeTpiB PO3MIMICHHS Ta METPHUYHHX
XapaKTEePUCTUK TEOMETPUYHUX OO'€KTIB, a i BiJ AESKUX JOJATKOBHUX 3MiHHHX,
KUTBKICTh SIKHX 3QJIC)KHTH BiJl PO3MIPHOCTI IPOCTOPY, B SIKOMY 3afaHi Ii 00'€KTH.
Ockinbku kBasi ®-pyHKuis Tak camo, 5K 1 P-(yHKIIS K03BOJISIE 3aMUCATH YMOBU
B32€EMHOTO HENIEpEeTHHAHHA 00'€KTIB Y BUTJIAJII CHCTEMH HepiBHOCTEH (1110 € OJTHIEI0
3 BOXKJIMBUX BIACTHBOCTEH IJIsi MOOYIOBM MaTeMaTH4HOI MOAeNi 3ajad po3Mi-
IICHHS) 1 OJJHOYACHO 3MCHIIUTH OOYMCIIOBANBHY CKJIAIHICTh 3a/iavi, TO B JaHil
poboti Oynyerscst kBaszi PD-dyskuis i mapu cepokonycis. IloOynoBana B
poboTi kBa3i P-¢pyHKIIS MOXe OyTH BHKOpHCTaHa Ul MOOYIOBH MaTeMaTH4HOI
MOJIeT 33/ja4i ONTUMAJbHOTO PO3MIIIEHHS HEOPIEHTOBaHUX C(HEPOKOHYCIB,
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cepoIIiHAPIB, KOHYCIB, YCIYeHHX KOHYCIB, HWIIHIPIB, CPEPUIHUX CETMEHTIB Ta
chepuunnx muckiB. s yHKIis 103BONSE 3HU3UTH OOYKCIIOBAIBHI BUTPATH TPU
BU3HAYCHHI yYMOB HENEPETHHAHHS PO3ISIHYTHX TPUBHMIPHUX HEOPIEHTOBAHUX
00'eKTiB.

Crpateris po3B’si3aHHs 3a/adi CKJIANAE€ThCI 3 TPhOX OCHOBHUX CTalliB:
no0yZi0Ba MPUITYCTUMUX ITOYATKOBHX TOYOK, IMONIYK JIOKATBHUX MIHIMYMIiB 1
mepexiz BiJ OJHOTO JIOKAJBHOTO MiHIMyMa A0 IHINOrO 3 KpaliuM 3HAa4eHHSIM
1ib0BOT (QYHKIIIT.

Y po06OoTi 3ampoONOHOBAaHO CHEIATBHUNA MIAXiA JUIS MOOYIOBH MMOYATKOBHX
TOYOK, L0 IPYHTYIOThCSI Ha TOMOTETHYHHUX NEPETBOPEHHSX 1 3MIHHUX METPUYHUX
XapakTepucTHKax 00’€kTiB. Ha BiMiHy BiJi eBPUCTHYHHMX 1 Ka/1i0HUX alrOPUTMIB,
3aIpOIIOHOBAHMI ITi/IX1]T JO3BOJISIE TEHEPYBATU Pi3HI MPUITYCTHMI MOYATKOBI TOYKH
i, TAM CaMHM, PO3LIMPHUTH MHOXHHY OJEP)KYBAHUX JOKAIBHUX MIHIMyMIiB 3a1ad
PO3MIIICHHSI.

Merto/ ckiagaeTbesl 3 TPhOX OCHOBHHX eTarriB. Ha meprimx 1BoX po3B’s3yI0Th
3a/1a4i HETIHIHHOTO MPOrpaMyBaHHS, SKi J03BOJISIOTh OTPUMATH ITOYATKOBE PO3Mi-
meHHs1 00’exTiB. Ha ocTaHHBOMY eTari BU3HAYar0Th apaMeTPH BiJTOKPEMITIOBAHUX
TUTOLIMH JUIs KBa3l O-(yHKITIH.
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A METHOD OF GENERATION OF STARTING ARRANGEMENTS
IN A PACKING PROBLEM OF 3D OBJECTS

In the work a mathematical model of optimization packing problem of non-oriented 3D
objects is constructed. For modelling an interaction of considered objects the quasi @-
functions are constructed. The functions allow us to formulate objects non-intersection
conditions as a set of inequality systems which left sides are infinitely differentiable
functions. For construction of different starting points a special method is proposed. The
method includes three stages. On the first and second stages helper problems are solved.
The first helper problem allows us to find a covering of objects by spheres of minimal
radius. The second one allows us to find a dense packing of spheres in an arrangement
region. At the third stage parameters of separating planes between the dense packing
spheres are calculated.
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