MHUHUCTEPCTBO OBPA30OBAHUS PECITYBJINKU BEJIAPYCb
BEJIOPYCCKHUI TOCYJIAPCTBEHHbI YHUBEPCUTET
MEXAHUKO-MATEMATUYECKUA ®AKYJIbTET

Kadenpareopunynkumni

AHHOTAIMSA K JUILVIOMHO# padore

«I'eone3snyeckas 3a1a4a B KBa3UMETPUYECKOM IPOCTPAHCTBE)
Tuxomupos

Apcenuii Buxroposuy,

PykoBoaurtens KporoB Bennamun I'puropseBu4

Munck, 2016



JlumiomHast pabota CoIEepKUT

e 32 cTpaHHUIIbI,

¢ 4 1CHOJIBb30BAaHHBLIX UCTOYHUKA.

KnroueBsie CJIOBA: KBA3SMMETPUKA, KBA3SMMETPUYECKOE
[IPOCTPAHCTBO, TEOJIEBUYECKOE PACCTOSIHUE, TPAHCIIOPTHBIN
[IJIAH, OIITUMAJIbHBIN TPAHCIOPTHBIM IYTh, IPOCTPAHCTBO JIJIVH,
OPMEHTHMPOBAHHOE JIEPEBO.

B JTUTIOMHOM pabote dbopmynupyercs reoje3nyeckas 3a7a4ya
JUISIKBa3UMETPUUYECKUX IMPOCTPAHCTB. BBOIMUTCS TOHATHE M CBOWCTBA ONTUMAJIBHOTO

TPAHCIIOPTHOTO ITyTHU MCKIAY aTOMHYCCKUMU BCPOATHOCTHBIMH MCpPAaAMMU.

HGHBIO I[HHJIOMHOﬁ pa60TBI ABJIACTCA M3YUYHUTb HCKOTOPBIC KIIACCHUYCCKUC 3aJavuu
aHaJIM3aB KBASHUMCTPUYCCKUX IIPOCTPAHCTBAX, B KOTOPLBIX (I)YHKI_II/ISI PaCCTOAHUA

(kBazuMeTpuKa J) y1oBIETBOpSIET 0000IIEHHOMY HEPABEHCTBY TPEYTOJILHHUKA.
JJist TOCTHXKEHUSI TOCTABIICHHOM 1I€TU HCTIOIh30BAIHCH

® CBOICTBa METPUYECKHUX IMPOCTPAHCTB,

® HayyHas JUTeparypa.
B nunnomHoi#t paboTe moy4eHbl CAeAYIOIINE pe3yIbTaThl:

e chOpMyIHpPOBAaHBl  TOHSTHS  KBa3UMETPUKA M  KBA3UMETPHUYECKOTO
IIPOCTPAHCTBA,

® PAacCMOTPEHBbI HEKOTOPHIE TOIMOJOTMYECKUE CBOMCTBA KBAa3MMETPUUYECKHUX
IIPOCTPAHCTB,

® BBEJCHO MOHATHE JIJTMHBI KPUBOM B KBa3UMETPUUECKOM IPOCTPAHCTBE,

e cdopMmynupoBaHa  reoJle3UyYecKas  3agadya A KBa3UMETPUUYECKUX
MpOCTpaHCTB. BBeIeHO MOHATHE BHYTPEHHEN METPUKH,

® JIaHbI ONPEJECIECHUS UICANTBHBIX U COBEPIICHHBIX KBAa3UMETPUK. IIpuBeneHsI

MIPUMEPBHI,



® [I0Ka3aHO, YTO ONTUMAJIbHBIA TPAHCHOPTHBIM IIyThb HMEET CTPYKTYpYy

OPUCHTUPOBAHHOI'O ACPCBA.

Pe3ynbTaThl IUIUIOMHOM paboOThl HOCAT TEOPETUUECKUN XapakTep, HO MpHU
HEOOXOJMMOCTH MOTYT OBITh TIOJIOKEHBI B OCHOBY aJTOPUTMA, HMMEIOIIETO

MPAaKTHYCCKOC 3HAYCHUC.

Bce pe3ynbTarhl JUIUIOMHOM pabOThI MOJYyYEHbl B COOTBETCTBUU C MPUHSATHIMHU B
MaTeMaTuke npaBuigamMu. OG0CHOBaHHOCTh U JJOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIHTATOB
oOycJiOBJI€Ha CTPOTMMH MaTeMaTHYECKUMH J0Ka3aTelIbCTBAMU C(POPMYIUPOBAHHBIX B
paboTe J1eMM U TEOPEM M COITIaCOBAHHOCTBIO C PE3yJIbTaTaMH, U3BECTHBIMU paHEe IS

KOHKPCTHBIX YaCTHBIX CIIY4YacB.

JlumioMHasi paboTa BBIIIOJIHEHA aBTOPOM CaMOCTOSITENIBHO.



JIpImiomMHas mpata aTpbIMOyBae

e 32 cTapoHkKi,

e 4 cKapbICTaHbIX KPBIHIIBL

Kirrouassis ciiossl: KBASIMETPBIKA, KBASIMETPBIYHA A ITPACTOPA,
I'EAAD3IMMHAA AUJIETJIACLL, TPAHCITAPTHBI ITJTAH, AITTBIMAJIBHBI
TPAHCITAPTHBI LIVTSX, ITIPACTOPA JAY)XbIHb, APLIEHTABAHAE JIPOBA.

VY apimioMHai mpaiisl papmysroeriia reaid3iyHas 3agaqa s KBa3iMeTPhIYHBIX

npactop. YBoA3ila naHsauie 1 yiaaciiBaciyl anTbiMaibHara TpaHcrnapTHara nuisxy

MaMiXK JI3BIOMa aTaMI4HbIMI IMaBEPHACHBIMI MepaMmi.

MbrTail npimioMHail npaisl 3'syisenia BbIBYyUblllb HEKATOPBISL KIACIYHBIS 3a1a4bl

aHai3y ¥ KBa3IMETPBIYHBIX MPACTOpax, y AKiX QyHKIbISA aanernacili (KkBa3iMeTpoika J)

3a/laBajibHsie abaryJibHeHal HAPOYHACIl TPOXBYTOJIbHIKA.

JIJ1st nacsirHeHHs macTayieHail MIThl BEIKAPBICTOYBaJIICsA

YnacuiBaciii METPBIUHBIX IIPACcTOP,

HaBYKOBas JiTaparypa.

VY nplTuioMHai mpaiibl aTphIMaHbl HACTYITHBIS BBIHIKI:

chapmymsiBaHbI MAHSIIII KBa3IMETPBIKI 1 KBa3iMETPBIYHAN MPACTOPHI,
pasriemKaHbl HEKaTOPBIS TanalarivyHels YaaciiBacil KBa3iMETPBHIYHBIX
pacTop,

yBeJ[3¢Ha MaHsAIIIe JaYyKbIHI KPHIBOM y KBa3IMETPBhIUHAN MPACTOPHI,
chapmymsiBaHa reand3ivHas 3agava Jisl KBa3iMETPBIYHBIX MTPAcTop.
VYBea3eHa naHsnue YHyTpaHald METPBILEI,

Ja3¢Hbl BEI3HAYIHHI 1IDANBHBIX 1 TACKAHATBIX KBa3iMeTphIK. [IphiBe13eHbI
MPBIKIIAIBI,

nakaszaHa, IITO alThIMAJIbHbI TPAHCHIAPTHBI LIUISIX Mae CTPYKTYpPY

dpbICHTaBaHara aApsBa.



BrIHIKI IbITIIOMHAN Mpaliibl HOCSIb TIAPITHIYHBI XapaKTap, ajie mpbl HeabXoaHaCI

MOTYIIb OBIIb TAKJIAA3€HBI § ACHOBY allTapbITMY, SIKI Mae MPAKThIYHBI CIHC.

VYce BBIHIKI ABITIIOMHAN Npallbl aTpbIMaHbl ¥ ailiaBeHaCIl 3 IPbIHATHIMI ¥
MaTAMaTHIIbI paBiiaMmi. AOTpyHTaBaHACIb 1 TIYHACIH aTPHIMAHBIX BBIHIKAY
abyMoyJieHa CTpOTiMi MaTIMAThIYHBIMI JIOKa3aMi chapMyIIsIBAaHBIX Y TIPALIbI JIEM 1
TIapOM 1 Y3rOJHEHACIIIO 3 BEIHIKAMI, BAIOMBIMI PaHEH JIJIsl M3YVHBIX MPBIBATHBIX

BBINAJKAY .

I[LIHJIOMH&S[ IIpala BbIKaHaHa a}”ITapaM caMacToMHa.



The thesis contains

32 pages,

e 4 used sources.
Keywords: QUASIMETRIC, QUASIMETRIC SPACE, GEODESIC DISTANCE,
TRANSPORT PLAN, OPTIMAL TRANSPORT PATH, LENGTH SPACE,
DIRECTED TREE.

The geodetic problem for quasimetric spaces is formulated in this thesis. The
concept and properties of an optimal transport path between two atomic probability
measures is entered.

The purpose of the thesis is to study some classical problems of the analysis in
quasimetric spaces in which function of distance (quasimetric J) satisfies to the relaxed
triangle inequality.

For achievement of a goal were used

properties of metric spaces,
scientific literature.

The following results are received in the thesis:

concepts of a quasimetric and quasimetric space are formulated,

some topological properties of quasimetric spaces are considered,

the concept of length of a curve in quasimetric space is entered,

the geodetic problem for quasimetric spaces is formulated. The concept of
an intrisic metric is entered,

definitions of ideal and perfect quasimetrics are given. Some examples are
given,

it is shown that the optimal transport path has the structure of the directed
tree.

Results of the thesis have theoretical character, but if necessary can be the basis
for the algorithm, which has practical value.

All results of the thesis are received according to the rules accepted in
mathematics. Validity and reliability of the results is caused by strict mathematical
proofs of the lemmas and theorems formulated in this thesis and coherence with the
results known earlier for concrete special cases.

The thesis is performed by the author independently.



