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Pedepar:

1. ¥ nucepTauiiiniili po60Ti PO3IJISHYTO 3a/ia4y IIOUIYKY METPUYHOI PO3MIPHOCTI 4J151 CKIHU€HHUX YIbTPaMEeTPUYHUX
IIPOCTOPIB, & TAKOXK OIMCAHO METPUYHY PO3MIPHICTb [ [IE€SKUX KOHCTPYKUINA METPUYHUX ITPOCTOPIB 3 yMOBaMU
CKiHY€HHOCTI. Bu3HaueHHs METPUYHOI PO3MIPHOCTI METPUYHOTO MIPOCTOPY OYJIO 3allpONIOHOBaHe BitomeHTaneM B
1953 poui.20 pokiB notromy Xapapi Ta Menrtep y cBoill pobOTi 3aCTOCYBajM Lie BUSHAYEHHS O METPUYHUX
MpOCTOPiB Bu3HaYeHuX rpadamu. ITicyist 4oro, KOHIENT METPUIHOI PO3MiPHOCTI 3HAKUIIIOB IUPOKE KOJIO
3aCTOCYBaHb: KOMOIHATOPHMII aHai3, pOOOTOTEXHIKA, 6i0sIoris, XiMis Ta iHmi. Y 2013 poui C. Bay ta ®. Beapnon
[IPOJOBXUIN imel biiyMeHTasns o0 JOCIiIKeHHI METPUYHOI PO3MIPHOCTI METPUYHUX NIPOCTOPIB. BOHM BMBYanu
METPUYHY PO3MipHiCTh nipnpocTopis EBkiinosoro npocropy. Ilisnime, M. Xeiinapnyp ta C. Marcaypi nigpaxyBaiamn
METPUYHY PO3MIPHICTb F€OMETPUYHMX IIPOCTOPIB. BilOMO 1110, NOLIYK METPUYHOI PO3MIPHOCTI METPUYHOTO
npoctopy € NP-ckiagHOIO 3aa4delo. € fAeKisbKa MUISAXiB JOCIiIKEHHS METPUYHOI po3MipHOCTI. OJIMH 3 HUX —
IOCJIiIPKEHHS METPUYHOI PO3MIPHOCTI 7151 TIEBHUX POJMH METPUYHUX IIPOCTOPIB UM rpadis. [Ipyrum migxomnom e

IOCJIiI)KeHHSI METPUYHOI pO3MipHOCTI KOHCTPYKLili METPUYHUX IIPOCTOPIB, 110 MOOYI0BaHI HA OCHOBI METPUYHUX



IIPOCTOPiB, METPUYHA PO3MIPHICTb SIKUX BXE Bifjoma. Y IUCepTaLiliHiil pob0Ti OCTiIKEHHS 3[iICHIOIOTECS B 000X
ONMCaHMX BUIIE HaNPsIMKaX. A came MOBHICTIO 0XapaKTePU30BaHO METPUYHY PO3MIPHICTb CKiHUEHHUX
yJIbTPAaMETPUYHUX 200 HeapXiMeoBUX MPocTopiB. [TokazaHo, 10 /1J1s JOBIBHOIO CKIHYEHHOTO YIbTPAMETPUYHOTO
IIPOCTOPY MOr0 METPUYHA PO3MIiPHICTh MOXe OyTU 3HAIEHA 3a II0JliHOMiasIbHUM Yac. HaBeneHo nosiiHoMiabHUM
aJITOPUTM 3HAXO/KE€HHS METPUYHOI PO3MIPHOCTI IJ11 JOBiZIBHOTO YJIbTPAMETPUYHOTO IPOCTOPY. 17151 106y 10BU
LIbOTO QJIFOPUTMY OyJI0 BUKOPHCTAHO i30METPUYHE 300Pa’KE€HHS YIbTPAMETPUYHUX [TPOCTOPIB A€PEBAMMU.
[TokazaHo, 0 CKJIAAHICTb TOOYI0BU TAaKOTO 300pakeHHs fopiBHIOe O(n5), ie N — KiJIbKiCTh TOYOK
YJIBTPAMETPUYHOTO NPOCTOPY. TaKoXK IOBENEHO, 0 METPUYHA PO3MIPHICTD YIIbTPAMETPUYHOTO ITPOCTOPY, SIKUN
BM3HAYA€EThCSI HA KOPEHEBOMY JiepeBi, a00 NOPiBHIOE METPUYHIN PO3MipHOCTI LIbOTO AepeBa sk rpada, abo Ha
OIMHMLIO MeHIIe. B pobOTi TaK0XX MOBHICTIO ONMCAHO yJIbTPAaMETPUYHI IPOCTOPYU METPUYHA PO3MIPHICTb SIKUX
IopiBHIOE oguHULi. OKpiM yJIbTpaMEeTPUYHUX TPOCTOPIB B IUCEPTALiliHi! pOOOTi PO3IJISHYTO METPUYHY
PO3MIpHICTb Pi3HMX KOHCTPYKLiN METPUYHUX [IPOCTOPIB. 30KpeMa MOKA3aHO, 10 AJ1s1 JOBIJIbHOI LIKAJIN
TpaHcopmaliii MeTpryHa po3MipHiICTb METPUYHOTO [IPOCTOPY NOPiBHIOE METPUYHIN PO3MIPHOCTI 1Oro
TpaHcopmaii. HaBeneHo popmysty 18 MifpaxyHKy METPUYHOI PO3MIPHOCTI BiHII€BOTO NOOYTKY CKiIHUEHHOTO
METPUYHOTO NPOCTOPY i PIBHOMIPHO AUCKPETHOTO METPUYHOTO IIPOCTOPY. Y BUIMAJKY KOJIM METPUYHA PO3MipHICTh
PIBHOMIPHO JUCKPETHO METPUYHOTO IIPOCTOPY AOPiBHIOE HECKIHYEHHOCTI, METPUYHA PO3MIPHICTb KOHCTPYKILii
TaKOX JOPiBHIOE HECKIHYEHHOCTI. Kpim TOro, 11 IpsIMOi CyMU METPUYHUX IIPOCTOPIB CKiIHYEHOTO JiaMeTpa
[TI0Ka3aHo, WO ii METpUYHA PO3MIPHICTb AOPIBHIOBATUME CyMi METPUYHUX PO3MIPHOCTEN LMX ITpoCcTOpiB. [loKkasaHo,
110 4J151 OBUIBHMX METPUYHMX IIPOCTOPIB CKIHYEHHOTO JiaMeTpa METPUYHA PO3MIPHICTD iX IIPSAMOI CyMU JOPiBHIOE
IIBOM TOZ| i TIIBKY TOA1 KOJIX METPUYHA PO3MiPHICTh KOJKHOTO 3 IIPOCTOPIB JOPiBHIOE 1. B oCTaHHBOMY pO3zii
TaKOX PO3IJVISIHYTO METPUYHY PO3MIPHICTb IPSIMOTr0 NOOYTKY €KBiIMCTAaHTHMX METPUYHUX IPOCTOPIB 3 METPUKaAMU
d1, d2 ta doo. [Ioka3aHo, 0 X04a Lii METPUKHU € TOMOJIOTIYHO €KBiBaJIEHTHUMHU, BiJITOBiIHI METPUYHi IPOCTOPU
MaloThb Pi3Hy METPUYHY po3MipHicTb. TakuM YMHOM, B IMCEPTaLliiiHiil pOOOTi MiCTAThCS HACTYIIHI HOBi HAYKOBI
pesysbraTi: 1. HaBeleHO airopuTm 300pakeHHS yIbTPAaMETPUYHOTO IIPOCTOPY KOPEHEBUM JIEPEBOM, 4aCOBa
CKJIQAHICTh sikoro O(n5). 2. 17151 LOBIIBHOTO CKiIHYEHHOT'O YJIbTPaMETPUYHOTO IIPOCTOPY MOKAa3aHO, 10 iCHye
N0JIIHOMiaJIbHUI aJITOPUTM OOYMCIIEHHS HOTO METPUYHOI po3mipHOCTI. 3. OXapaKTepu30BaHO BCi yIbTPAMETPUYHI
IIPOCTOPY PO3MIPHICTb SIKMX AOPiBHIOE OAUHULLi. 4. OTpUMaHO POPMYIy 11711 OOYUCIIEHHSI METPUYHOI PO3MipHOCTI
BiHIIEeBOTO 1O6YTKY CKIHU€HHOTO METPUYHOTO Ta PiBHOMIPHO IUCKPETHOTO MTPOCTOPiB. 5. OXapakTepu30BaHO
METPUYHY PO3MIPHICTb PAMOi CYMU METPUYHUX IIPOCTOPIB CKIHYEHHOTO HiaMmeTpa. 6. OnrMcaHo METpUYHY
PO3MipHICTh IPSIMOTO OOYTKY €KBiIMCTaHTHUX METPUYHUX IPOCTOPIB 3 MeTpukamu dl, d2 ta deo. [TpakTuyne
3HAYEHHS OTPMMAaHUX Pe3yJIbTaTiB. PesybTaTy guceprallii MaroTh TEOPETUYHUI XapakTep. BOoHM MOXYTb
BMKOPHCTOBYBATHUCS B Teopii rpadis, po60TOTEXHIlli, TeOpii MEeTpUYHUX IPOCTOPIB. [lucepralis Moxe OyTU
BUKOPUCTAHA /11 YUTAHHS CIIELKYPCiB 3 Teopii rpadiB AJ1s1 CTyIeHTiB MaTeEMAaTUYHUX clielianbHOCTeN. Kito4oBi
CJIOBA: METPUYHUI IIPOCTip, Y/IbTPAaMeTPUYHUI IPOCTip, MEeTPUYHUY 6a3uc, METPUYHA PO3MIPHICTb, KOpeHeBe

IlepPEBO, 4aCOBA CKJIQIHICTb, ITOJIIHOMiaJIbHUI aJITOPUTM.

2. In the thesis, the problem of search of metric dimension for finite ultrametric spaces and for some finite metric
spaces constructions is described. The thesis considers the problem of finding the metric dimension for finite
ultrametric spaces, as well as for some constructions of metric spaces with finiteness conditions. The Definition of
the metric dimension for metric spaces was firstly introduced by Blumenthal in 1953. 20 years later Harari and
Melter in their paper applied it to the metric spaces defined on graphs. After that, the metric dimension concept
found a range of applications, like in combinatorial analysis, robotics, biology, chemistry, etc. In 2013 S. Bau and F.
Beardon proceeded with the research of Blumenthal's ideas about the metric spaces metric dimension. They have
calculated 6 the metric dimension of the k-dimensional sphere in Euclidean space. Later, M. Heydarpour and S.
Maghsoudi calculated the metric dimensions of geometric spaces. It is known, that finding the metric dimension of
a metric space is an NP-hard problem. This is why there are several ways of conducting metric dimension
research. One of those is researching the metric dimension of some specific families of metric spaces or graphs.
Second one - research constructions of metric spaces, which is being created using metric spaces for which
metric dimension is known. In thesis research is being conducted in both ways. Namely, the metric dimension of



ultrametric spaces is completely characterized. It is shown that for an arbitrary finite ultrametric space its metric
dimension can be found in polynomial time. To do this, it was shown that the tree image of ultrametric space can
be constructed by O(n 5 ), where n - the number of points of ultrametric space. It is also shown that the metric
dimension of the ultrametric space defined on the rooted tree is either equal to the metric dimension of this tree
as a graph, or is lesser by one. The paper fully characterizes ultrametric spaces whose metric dimension is equal to
one. In addition to ultrametric spaces, the thesis considers the metric dimension of different constructions of
metric spaces. In particular, it is shown that for an arbitrary transform scale the metric dimension of the metric
space and its metric transform coincide It is shown that isomorphic spaces have the same metric dimensions. A
formula for calculating the metric dimension is given for the wreath product of finite metric space and uniformly
discrete space. Besides, for the direct sum of metric spaces of finite diameter, it is shown that its 7 metric
dimension will be equal to the sum of the metric dimensions of these spaces. All direct sums whose metric
dimension is equal to two are characterized. The last section also considers the metric dimension of the direct
product of equidistant metric spaces with d1, d2 6a de metrics.It is shown that although these metrics are
topologically equivalent, the corresponding metric spaces have different metric dimensions. Thus, the thesis
contains the following new scientific results: 1.The algorithm of constructing isometric tree to the ultrametric
space by a rooted tree with time complexity O(n 5) is given. 2. For an arbitrary finite ultrametric space, it is shown
that there is a polynomial algorithm for calculating its metric dimension. 3. All ultrametric spaces whose dimension
is equal to one are characterized. 4. The metric dimension of the metric transform of the metric space is described.
5. The metric dimension of the wreath product of a finite metric space and uniformly discrete metric space is
described. 6. The metric dimension of the direct sum of metric spaces of finite diameter is described. 7. Describes
the metric dimension of the direct product of equidistant metric spaces with metrics d1, d2 and de. The practical
significance of the results. The results of this work are mainly theoretical. They can be used in graph theory,
robotics, theory of metric spaces. The thesis can be used for lecturing special courses of the graph theory for
students learning at mathematical specialties. Key words: metric space, ultrametric space, metric basis, metric
dimension, rooted tree, time complexity, polynomial algorithm.
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