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1. Incepralist pUCBsAY€HA AOCHIIPKEHHIO KJIaCiB HEQAUTUBHUX Mip, IOPOIPKEHUX TPUKYTHUMU HOPMaMU *-Mip).
Taki mipu 03HaueHi SIK QYHKIIOHAIM Ha MPOCTOPAX HeNepepiBHUX (PYHKLIN 31 3HAYEHHSIMU B OLUHUYHOMY BiIPi3Ky.
[TpocTopu *-Mip HaZiNAI0ThCS C1a6KOI0* TOIOJIOTI€EIO i B L1if TOMOJIOTI] yTBOPIOIOTh KOMIIAKTHI rayciop@osi
npoctopu. I[Tokazana pyHKTOPia/IbHICTh KOHCTPYKLii IPOCTOPY *-Mip y KaTeropii KOMINakTHUX raycgopgoBux
IIPOCTOPIB Ta iX HelepepBHUX BioO6pakeHb. [I71s1 TPOCTOPIB *-Mip MOOYA0BAaHO aHAJIOT BijoOpakeHHs! MimIOTiHa,
BilOMOTO [J151 IPOCTOPiB MOBIPHICHUX Mip Ta iI€MIIOTEHTHUX Mip, L0 JO3BOJISIE 3BOIUTH 3arajIbHAN BUIIAA0K 4O
HYJIbBUMIpHOTO. [IeMIIOTEHTHA MaTeMaTHKa — YaCTUHA MaTeMAaTHKHY, B sIKiil ofHa 3i 3BM4aliHMX apuPMETUIHUX

onepaliil B R 3aMiHIOETbCS iIeMIIOTEHTHOIO ONepalii€lo (HalpuKiak, MaKCUMyM). Pe3ysibTaTi Ta MeTOOU



i€MIIOTEHTHOI MAaTEMATUKY 3HaXOMSTh YMCJIEHHI 32aCTOCYBaHHS B Pi3HUX YaCTUHAX MAaTEMATHKH, a TAKOX B
inpopmaruLi Ta iHIKX TUCLUIIIIHAX. MeToo gucepTalifiHOi poOOTH € NOCiI)KeHHS! TPUKYTHUX HOPM O B KaTeropii
KOMITaKTHUX raycopdOoBUX [IPOCTOPIB; LOCiI’KEHHS IIPOCTOPIB O-Mip 3 KOMIIAKTHUMMU HOCISIMU Ha
yJIbTPAMETPUYHUX (HeapxiMe[0BUX) IPOCTOPAX; JOCIIKEHHS CTPYKTYPU MOHAIY, TIOPOAKEHOI (PYHKTOPOM O-Mip 3
KOMIIaKTHMMU HOCISIMU Ha KaTeropii yJibTpaMeTpUYHUX IIPOCTOPIB i HEPO3TTYIOUMX BilOOpakeHb, i BCTAHOBJIEHHS
Ieskux GyHIaMeHTaJbHi BJIaCTUBOCTI TaKMX MOHAJ, O3HaY€HHSI irop B 0-3HAYHUX CTPATeTisX i JOBeIeHHS
HEeINEePEPBHOCTI (PYHKLIN BUIJIAT 17151 LUX irop AJ1s1 3aCTOCYBaHHS B TeOpii piBHOBAaru. Y LOCHIIKEHHSIX
IpO6JIEMATUKU JCEPTaLlii 3aCTOCOBYIOTbCS METOIY TEOPii (PYHKTOPIB Y TOMOJIOTIYHMX KATErOpisix, METOAU
3araJjipHOi TOIOJIOri], ineMIoTeHTHOI MaTeMaTUKH, Teopii kaTteropiil Ta Teopii piBHOBaru. Y po3zini “IIpoctopu *-mip
Ha KOMIIaKTHUX raycgop@oBux NpocTtopax” [jsl KOKHOI TPUKYTHOI HOPMU * MU 3alIPOBaI)KYEMO IIOHSITTS *-MipH sIK
(dyHKUioHaa Ha mpocTopi HenepepBHUX ¢yHKUi C(X, I). MHOKXMHA ycixX *-Mip Ha KOMIIAKTHOMY raycgop(poBOMYy
IIPOCTOPI HAZISIETHCS CIAOKOI0* TonoJIorieto. [TokazaHo, 10 YyTBOPEHUI IPOCTIp *-Mip € KOMIAKTHUM
raycpop@oBum. List KOHCTPYKIIisl BU3HaYae KOBapiaHTHUI PYHKTOP Ha KaTeropii KOMINAaKTHUX raycqoppoBux
IIPOCTOPIB i HelepepBHUX BiioOpakeHb. TakoXX NOOYJOBAaHO aHAJIOT BioOpakeHHsI MisOTiHa, Blieplie 03Ha4€HOro
17151 IMOBIPHICHUMX Mip, 71 *-Mip Ta HaliBHENEPEPBHUX 3ropy eMHOCTeN. KpiM TOro, no6yzoBaHo onuc *-Mip sIK
3aMKHEHHX MHOXXUH JJOOYTKY [IPOCTOPY Ha OAVHUYHUM CETMEHT 3 [IeBHUMU BJIACTUBOCTSAMMU. JloBeieHo, 110
MHO>KMHA O-Mip 3i CKIH4EHHMMU HOCISIMU BCIOJM 1LIijIbHA B IIPOCTOPI BCix 0-Mip. OJJHUM 3 OCHOBHMX P€3YJIbTaTiB
PO3JiJly € OIUC IPOCTOPIB *-Mip fK riNeprpoCTOPiB MHOXKMH 3 [IEBHUMU BJIaCTUBOCTAMM. Lle mae 3mory
NOPiBHIOBATU MK CO60I0 IPOCTOPHU *-Mip 117151 Pi3HUX TPUKYTHUX HOPM *. YV po3gini “TIpoctopu *-mip 3
KOMITaKTHUMU HOCISIMU Ha yJIbTPaMEeTPUYHHUX [IPOCTOPAX” PO3IJISAIAETHCS YIbTPaMeTPUYHUI BUIIATOK (HarajaeMo,
1110 METPHKA HAa3UBAETHCS YIIbTPAMETPHUKOIO, SIKIIO BOHA 33JI0BOJIbHSIE CUJIbHY HEPIBHICTb TPUKYTHUKA), TOOYJOBaHA
yJIbTPaMeTpU3allisl IPOCTOPIB *-Mip 3 KOMIIAKTHYMU HOCISIMU Ha yJIbTPaMeTPUYHUX ITpocTopax. [lokaszano, mo
yTBOpEHA KOHCTPYKIIisi BUBHAYa€ KOBapiaHTHUM PYHKTOP y KaTeropii yJipTpameTpuIHUX POCTOPIB Ta
HEpO3TATYIUMX BiloOpaXkeHb. BiH € aHanorom g1 *-Mip GyHKTOPiB, 03HAUE€HUX 11 UMOBIPHICHUX Mip,
iIeMNOTEeHTHUX Mip Ta HalliBHENEPEPBHUX 3BEPXY EMHOCTEN 3 KOMIIAKTHUMU HOCISIMU. Y AucepTalii JoBeIeHO, 10
el GyHKTOP € JIOKAJIbHO HEPO3TATyI0YMM. TakoXK I0BeeHO, 10 MIPOCTip *-Mip 3 KOMIIAKTHUMU HOCIsIMU Ha
[TIOBHOMY YJIbTPAaMETPUYHOMY IIPOCTOPIi € IIOBHUM YJIbTPAMETPUYHUM NNPOCTOPOM. OHMM 3 OCHOBHUX P€3YyJIbTATIB
LIbOT'O PO3[iy € 36epeskeHHs1 PYHKTOPOM *-Mip KJjlacy MOBHUX yJIbTPaMeTPUYHUX IpocTopiB. Po3zin “Monany,
NOpPOJKEeHI PyHKTOpaMuy *-Mip” IPUCBSYEHUI CTPYKTYPi MOHAIH, IO BU3HAYAETHCSI PYHKTOPAMU *-Mip Ha
kareropii Ultr ynbTpaMeTprYHUX IIPOCTOPIB i HEPO3TATYIOUMX BiloOpakeHb. BcTaHOBIIEHO AesiKi GyHAaMeHTaJbHi
BJIACTMBOCTI TakKUX MOHa/. HaBeneHo Npukiagy HeisoMOpHUX MOHA/, JJ1s1 Pi3HUX TPUKYTHUX HOPM *. 30Kpema,
TaKa CTPYKTypa A03BOJIsie BUBHAUMUTHU TEH30PHUI J06YTOK *-Mip y Kateropii Ultr. 17151 ibOro po3risiHyTO
MaKCHMaJIbHY YJIbTPAMETPUKY Ha JOOYTKY YIbTPAaMETPUYHUX IPOCTOPIB. Y CBOIO Y€pry, M BUBHAYAEMO irpu B *-
3HAYHUX CTpATETisiX Ha yIbTPaMEeTPUYHUX ITPOCTOPax i JOBOAMMO HellepepBHiCTh QYHKIIiM BUIJIAT AJIsI LIKX irop.
HapemrTi, noBeneHo, 1o 6yAb-sKy piBHOBAry 1jisl irop y *-3HayHUX CTpaTerisx MOXHA allpOKCUMYBaTH Maiike

piBHOBaramy, 110 CKJIAJAIOTbCA 3 *-Mip 3i CKIHYEHHUMU HOCISIMU.

2. The dissertation is dedicated to the study of classes of non-additive measures generated by triangular norms *-
measures). Such measures are defined as functionals on spaces of continuous functions with values in the unit
interval. The spaces of *-measures are equipped with the weak* topology and form compact Hausdorff spaces in
this topology. The functoriality of the construction of *-measure spaces in the category of compact Hausdorff
spaces and their continuous mappings is demonstrated. For *-measure spaces, an analogue of the Milyutin
mapping is constructed, which is known for probability measures and idempotent measures, allowing the
reduction of the general case to the zero-dimensional one. Idempotent mathematics is a part of mathematics
where one of the usual arithmetic operations in R is replaced by an idempotent operation (such as maximum). The
results and methods of idempotent mathematics find numerous applications in various branches of mathematics,
as well as in computer science and other disciplines. The purpose of the dissertation work is to investigate
triangular norms * in the category of compact Hausdorff spaces, to study *-measure spaces with compact
supports on ultrametric (non-Archimedean) spaces, to explore the structure of the monad generated by the



functor of *-measure spaces with compact supports in the category of ultrametric spaces and non-expanding
mappings, and to establish certain fundamental properties of such monads. Furthermore, the dissertation defines
games in *-valued strategies and proves the continuity of payoff functions for these games for applications in
game theory and equilibrium. It also covers the structure of the monad generated by the *-measure functor and its
application to equilibrium in games with *-valued strategies. The research in the dissertation employs methods
from functor theory in topological categories, general topology, idempotent mathematics, category theory, and
game theory. In the section “Spaces of *-measure on Compact Hausdorff Spaces”, for each triangular norm *, we
introduce the concept of *-measure as a functional on the space of continuous functions C(X, I). The set of all -
measures on a compact Hausdorff space is equipped with the weak* topology. It is shown that the resulting *-
measure space is a compact Hausdorff space. This construction defines a covariant functor in the category of
compact Hausdorff spaces and continuous mappings. Moreover, an analog of the Milyutin mapping, first defined
for probability measures, is constructed for *-measures. Additionally, a description of *-measures as closed
subsets of the product space with a unit segment and certain properties is provided. It is proved that the set of o-
measures with finite supports is everywhere dense in the space of all 0- measures. One of the main results of this
section is the description of *-measure spaces as hyperspaces of sets with certain properties. This allows for the
comparison of *-measure spaces for different triangular norms *. In the section "Spaces of *-measure with
Compact Supports on Ultrametric Spaces", we consider the case of ultrametric spaces (recall that a metric is called
ultrametric if it satisfies the strong triangle inequality) and construct the ultrametricization of spaces of *-
measures with compact supports on ultrametric spaces. It is shown that this construction defines a covariant
functor in the category of ultrametric spaces and non-expansive mappings. It serves as an analogue for *-
measures of functors defined for probability measures, idempotent measures, and upper semicontinuous
capacities with compact supports. The dissertation proves that this functor is locally non-expansive. Additionally,
it is demonstrated that the space of *-measures with compact supports on a complete ultrametric space is itself a
complete ultrametric space. One of the main results of this section is the preservation of the class of complete
ultrametric spaces by the functor of *-measures. This section, "Monads generated by functors of *-measure" is
dedicated to the structure of a monad defined by *-measure functors on the category of Ultr, which consists of
ultrametric spaces and non-expansive mappings. Several fundamental properties of such monads are established.
Examples of non-isomorphic monads for different triangular norms * are provided. In particular, this structure
allows for defining the tensor product of *-measures in the category Ultr. For this purpose, the maximal
ultrametric on the product of ultrametric spaces is considered. Furthermore, we define games in *-valued
strategies on ultrametric spaces and prove the continuity of payoff functions for these games. Finally, it is proven
that any equilibrium for games in *-valued strategies can be approximated by almost equilibria composed of *-
measures with finite supports.
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