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MATEMATHYECKHA CEOPHUK Tom 215, M 8

A.B. Hsanos

O pasMepHOCTH KBAHTOBAHHS BEPOATHOCTHBIX Mep

HasecTHo, 4T0 PAIMEPHOCTE KBAHTOBAHMA BEPOATHOCTHON MEpEL, O0peie-
JEHHON HA METPHUECKOM KOMIAKTe X, HE DPeBOCOOINT CMEOCTHON PaIMepH-
orH ee Hoturenn. B pabore qoxazano, 410 HA J000M METPHYECKOM KOMIAKTE
esxocTnodi pazseprocts dimp X = a £ oo aus mobeix geyx uscen b € [0, a)
u e € [ba] cymecTryer BEPOATHOCTHAR MEPA, HHACHAR PAIMEPHOCTL KBAHTO-
BAHKA KOTOpO# pasba b, & BepXHAs PAIMEDHOCTL KBAHTOBAHMS DABHA .

Euﬁnmrpm:l:mﬂ: 6 mazpan il

Kmouensle c0Ba: NpOCTPAHCTEO BEPOSTHOCTHELX MEpP, @MKOCTHAR [3-
MEPHOCTE, PAIMEPHOCTE KBAHTOBAHME, TEOPEMA O NPOMEAY TOMHEIX IHAYCHHAX
PAIMEPHOCTH KEAHTOBAHNA.

DOIL: hitps: //doi.org,/10.4213 /sm 10047

MaremMaTndeckne 3aMeTKH

Towm 115 Bemyck 3 mapr 2024

YK 515.12+519.21

(0] NpOMEeKYTOUMHBIX 3HAYMCHHAX

HEKHEe PasMepHOCTH KBEAHTOBAHMH

A.B. Heanos

HasecTso, oTo HGHHAR pasMepHOcTh ksantosamn Dij) Gopenescxkoil bepost-
HOCTHOM MephL 1, 3aianB0it Ha MeTprueckon kKoMnakre (X, p), HE NPEBOCKOINT HHAK-
meil emxoctHolt pazsepaoctn dimp X komnaxkra X, Jokazana coemyioman reopesa
O NPOMERYTOUHBIX SHAMCHHAX HIAHT PAIMEPHOCTH KBAHTOBAHIA BEPOHTHOCTHED
Mep: AnH moforo BeOTPHUATENLHOND MHCAA G, MEeHBEro pazsepooctn sdimp X
wommaxTa X, ua X CymecTByeT BepOSTHOCTHAS MEPA fi, C HOCHTenes, pasxss X,
ana koropoit D(p,) = a. Benmunsa zdimp X xapaktepirayer acHMOTOTHHECKOS
MOBEICHHE HIGKHEH eMEOCTHON PAIMEPHOCTH SAMKHY TBIX S-OKPECTHOCTER HYIhMep-
ahix B esuiene dimp zassny e noguackects komnakra X opi e = 0. s nmpo-
KO KNACCA METPHUECKHX KOMIAKTOR MAMeeT MecTo papencreo zdim g X = dimg X,

Bufimorpapua: T nazsanmii.

Kmoyensle cloBa: NPOCTPAHCTEG BEPOATHOCTHRIX MED, EMEOCTHAR PA3Mep-
HOCTH, PAIMEPHOCTE KEAHTOBAHKA, TEOPEMA O HPOMERY TOMHEIX JHAMEHHAX PAIMEp-
HOCTH KEAHTOBAHMA.

DOI: https://doiorg/ 10,4213/ mezm]1 3839
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MaremaTniecKkue 3aMeTKu @
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O npejgeinsbHOM pacupeje/leHHH YHCIA BEPIITHH oA , > PR S a2 oA C omr w g W e & e oA e — o v
B caoax Jepepa npouecca lanprona—Barcouna . _ —
0. JL oB 2 1 ~vin 7o ~ AN 4 ~ - 1 IY AN vy N s X L 3 2 ~ AN - ? 1 g < ~ ]
- [ DAY 4 ’
B cratee pacemarpusaiores aepessa Lansrona Barcona, 00pasoBaHube KpiTi- A v 1 77 N\ 1] e R ~ A? a2 ~ 2 ® 3ugye ? . ~ v (1 v T W Ou " "
HOCKHM BETBHIIMMCH Nponeccon. Pacnpeienenne 4ucia HenocpeicTBeHHBX I0TOM- a . -
KOB HACTHL Opouecea umeet Deckoneqnyn aucnepono. Hpn crpessmeses & Gecwo- ' o n 1 vy o m ,r 2 A% 7 y ~ - ' v oeoAn V(P n - T 3 v v
HEMHOCTH SHCIE BEPIIMH HARJEHO TPeIEIbHOE PACTIPEICIEHNE “TACIA BEPILNH B HM#- .
MM CAOMEN PR, - - ¢ , _ , o, _ o
Bufimorpadms: 8 mamsanmii. ~ v ~ n n A\ 1 ~ ~ AR\ ~ ~ ~ ~i o ~ LY ~ ~ ~ "
Kmogepne caosa: aepeso lanprosa-Barcona, kpurinaeckudl sereammiies npo- , L _ - - - 1
nece, caoil Aepena, NpeielbHoe PACIpeIeIeHne. ~ 1 A T v ¥ vy w T ~ 2 ou " n 2 ovoow
DOL: https://doiorg/ 10,4213 /mezm1 4254 a4 . N - N

1. Beegenne. B [1: ro II, §3] pacemarpapanocs maosectso Ty Beex KOpPHEBRIX
JIEPEBLER € Tt BEPIIMHAMM, KOPHH KOTOPRIX ODO3HAYEHE! eIHHANEH, A HEKOPHEBLIE Bep-
IIMHEL 3AHYMEPOBAREL THCIAME 2, .. ., 7. X0OPOIMO H3BECTHO, 9TO YHC/I0 PASIHYHLIX TAKHX
Aepesbes pasio n 2. Ha T, 3ajasanoch paBHOMEDHOE PACTIPEIeTeHHE BEPOSTHOCTEL
Buwcomaoii sepuiuns depesa HasbBaeTes M0 pebep, obpasyiolix IVTh 0T KoPH:A K 3Toil
sepmiie. MuosecTso sepumn BeicoTsl £, £ = 0,1, ..., n — 1, Hazosem f-M cooey aepesa.
Obosnamas p(t, T,,) wmeno sepnms -ro cnoa. B [1] msyuanocs npegensnoe nosegenne
4HCIA BEPIIMH B CJI08X caydafinoro gepesa w3 T, npe n,t — oo, B wacrrocrn, s
HIGKHHX CI0€E DBUIO JOKAZAHO CIEIYIONEs YTEEPHIEHHE,

TeOPEMA 1. Ecaun, t — 00 max, umo £/yR7 — 0, mo dua awbozo durcuposanozo

x 0
P{ 2p(t, T,)

. i:l:}—?l—e_:—ze_:.
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Dynamic stability of coalition formation in dynamic games

Vladimir Mazalov®™*, Jiangjing Zhou®"*

* Smint Petersburg State University, Saint Perersburg, 199034, Kussia
® Karelian Research Center of the Russian Academy of Sciences, Karelia, 185610, Russia
© Qingdao Lindversity, School of Mathematics and Statistics, Qingdao, 26607 1, PR China

ARTICLE INFO ABSTRACT

Article history:
Received 13 Novemnber 2023

This paper explores the stability of coalition partitions in dynamic games, specifically introducing

Received in revised form 12 June 2024
Accepted 20 June 2024
Available online 27 June 2024

Keywords:
Dynamic game
Dynamically Nash stable coalition partition

a concept of dynamically stable Nash coalition partition for dynamic games. We focus on a Nash
equilibrium where coalitions act as unified players and discuss dynamic stability, where players have
no incentive to switch coalitions. A case study on “fish wars” illustrates conditions under which dynamic
stability occurs, utilizing a time-consistent imputation distribution procedure to allocate payolfs along

optimal trajectories.
2 2024 Elsevier BV. All rights are reserved, including those for text and data mining, Al training, and
similar technologies.

Time-consistent 1DP
Fish wars
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Potential Game in General Transport
Network with Symmetric Externalities

Julia V. Chirkoval=)

Institute of Applied Mathematical Research of Karelian Research Centre of RAS,
Pushkinskaya Street 11, Petrozavaodsk, Russia
juliafkrc.karelia.ru
http://www.krc. karelia.ru/HP/julia

Abstract. The paper considers a model of a general transport network
and BPR linear delay functions with externalities, We consider the case
where the impact of channel loads to the delay is pairwise symmetric. For
this case, it is proven that the game of traflic allocation among channels
is potential, and the price of anarchy is limited by the value

i

Keywords: Wardrop equilibrium » Optimal profile - Social costs -
Price of Anarchy + Syvmmetric externalities + BPR-lunctions « General
network
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Article
Regenerative Analysis and Approximation of Queueing Systems
with Superposed Input Processes

ey

Irina Peshkova (), Evsey 123405 and Michel Pagano At

! Dep of Applied Math and Cybernetics, P dsk State University, Lenin str. 33,
185910 F dsk, Russia; i ru (LP); lia.ru (EM.)

2 Institute of Applied Mathematical Research, Karelian Research Centre of Russian Academy of Sciences,

Pushkinskaja str. 11, 185910 Petrozavodsk, Russia

Moscow Center for Fund. I and Applied Mathematics, L

Leninskie Gory, 119991 Moscow, Russia

+ Dep of ion Engineering, University of Pisa, Via G. Caruso 16, 56122 Pisa, ltaly

* C dence: michele.p ipi.it

These authors contributed equally to this work.

Moscow State University, GSP-1,

Abstract: A single-server queueing system with n classes of customers, stationary superposed input
processes, and general class-dependent service times is considered. An exp ial splitting i
proposed to construct classical regeneration in this (originally non-regenerative) system, provided
that the component processes have heavy-tailed interarrival times. In particular, we focus on input
processes with Pareto i ival times. Moreover, an approximating G1/G/1-type system is con-
sidered, in which the independent identically distributed interarrival times follow the stationary
Palm distribution corresponding to the stationary superposed input process. Finally, Monte Carlo
and regenerative simulation techniques are applied to estimate and compare the stationary waiting
time of a customer in the original and in the approximating systems, as well as to derive additional

is

information on the regeneration cycles’ structure.

. mathematics

AN

AN

V4

AN

ANN

V4

1 ANY
~ 2
T
\\ —
Vo

T 4
4
y ~ - n 1
> »
1 ] 1
4
4 4 ’
\\ ~ n
r
N\ ~ N\ ~

3.5 1

3.0 4

2.0

density. f(x)

2.5 1

(]

AN

AN

ANN

ANN

Vs

ANN

ANN

]
~ t .
~
]
2
1 1
’

0.75xExp (4)
0.95=Exp (4)
0.75xExp (1)
Pareto (1,3)

ANN

ANN

AN

ANN

AN

AN

AN

ASN

15

v,



IS5N 19950802, Lobachevskii Journal of Mathematics, 2024, Vol. 45, No. 10, pp. 5126-5140. © Pleiades Publishing, Ltd., 3024,

Quantum Circuit Optimization Via Graph Partitioning
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Abstract—In quantum computing hardware, physical limitations are defining the connectivity of
qubits, with Linear Nearest Neighbor being a convenient ordering for guantum mapping. To make
quantum circuit Linear Nearest Neighbor-compatible, significant overhead ( given by the so-called
Nearest Neighbor Cost) may be caused by a set of additional gates necessary to make qubit lines of
each gate of the circuit adjacent. In this work, the problem of quantum circuit optimization for Linear
Nearest Nelghbor architecture according to Nearest Neighbor Cost is treated by global qubit lines
reordering. Such a reordering may be obtained as a result of graph partitioning heuristics. In this
paper, we perform recursive graph partitioning on a quantum annealing hardware, thus making use
of quantum optimizer to optimize a quantum circuit, to the best of our knowledge, for the first time.
Extensive numerical experimenis are performed for several circuits from various quantum circuit
libraries, which demonstrate perspectives of the proposed approach.
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Anvomagus. Letso paboTs! ABISETCH NOCTPOSHHE I AHATHE THGPHIHOI MOEIH, OMHCHBAOWLEH JHHAMIKY GiocoofiecTsa , ¢ ¢ 4
YUACTKA ¢ NepeMeHHol cTPYRTYpoll MeRBHI0RLIY BIanMoelicTrri. Havenenne cTpyKTYpLl umn.no;lem_runu BHAOB BEIIBAHO 1 4 - ~ ’ 7 - n 4 2 = 2 n r 1 ? e e A y ~ ~ w y ¢ t y I y ~ ™ w yod
Murpanpeil XHIHHEL H3 YHACTEL B CIYHAE HELOCTATED NHINEBEIX PECYPCOB H KO { 1Ak

i) yHacTka B Clydae JOCTATOMHOIO MX KomisecTsa. Memode. Moneis npeacrasnset coboii rpevmepuvm HEMHEHYIO 7N - 4 "
rUGPHAMYI CHCTEMY, COCTORLIYID HI TPEX AHMHAMMYECKHX MOJcHCTeM. [Teperiiouerie Mesy MOICHCTEMAMH PeryIHpy- ¢ (v v g ~ AW v ~ o our” 7 I N x| ~ v y ¢ y ~ag 1 o1 v
eTca BelHHHHD HIeBoil NPHEIEKATENLHOCTI YHACTK, NONATHE KoTOpOH BBEIEHO padee oiHUM 13 asTopos. Bnarotaps T H

HCTIOJ IOCTH CHCTEMA OGIAI3eT MAMATERY, H HIMEHeHHe CTPYKTYPhl MEKBHI0BOIO BIIH-

MoAelicTRIA NpHOGpeTaET nHepunuumc‘n. XAPAKTEPHYHO ANA IKOIOTHUECKIX Npoleccos. Pezvimmanmet. BEEICHE PeainEl ~ b
BHOCcO0BIIECTEA YIACTKA: BIAHMOEHCTEIE BIIOR, MUTPALHA XHINHKED I AWHAMHKE HEPTRLL B OTCYTCTRHE XHIHIKL. Heote- .
JI0BAHA CHMBOMHYECKAS AHHAMMKA, COOTBETCTRYIONAN HIMEHEHHIO PEKUMOB yuacTka. JTOKaAH Piil PEyILTATOR, 1A0MIHY ,

YCIOBHA CYILECT KM BT CHCTEME H Tef MECKHN CHMEBO! HOCHeq0n-

TensHOCTEd | Onpeneneno Gudiy and PEAHMOB I P, XApaKTEPHIYHLIErD .
mrrpeﬁkucm XHILMHER B HIERE pecypeax. Tipusefen YHCIEHHE npusep. Jaxtouenne. Ha 0CHOBE NOXYYEHHE YCI0BHT

CYIECTBOBAHHA NEPHOLHYECKHX CHMBOIHYECKHX NOCHEI0BATENLHOCTE PEKIMOB BOIMOKHO NPOTHOIHPOBIHHE MUTPALHH

NONYNALHE XHUHEKD 03 YHACTRA 1 er0 pekolonniaumn. TIpH 5ToM, B YaCTHOCTH, CTAHOBNTCA PA3peinMoli npakTiuecki

BAAHAR B IKOTOTHE 337843 OLEHIBAHIA BPEMEHHEX NEPHOAOE NPOLIECCA PERNIOHIIAIINIL

! TIPVRTIATHAS HEMAHEZRAI DRAMYIA y X

H J N3BecTUsa BbICLLUNX yl-lesHbIX 3aBe,quv||71 A

v Ty T T T 88RB 8’ 8 L 8°8" BBAR-T 87 ¢
R 8 3 .
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the inversion of the three-stream > v - T e e D
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Inversion models, in the context of oceanoguphy, relate the observed ocean color to the
concentrations of the different biog P p in the water of the ocean. L < — L ——
F building accurate i ion models can be quite complex due to the many factors that can 1 ANY 1 ] AN 1 N A 1 w 2 1 3 ~ 1
mﬂuence the observed ocean color, such as variations in the composition or the optical properties of
biogeochemical products. Here we assess the feasibility of the inversion approach, by implementing —_— —_— N "
the three-stream light inversion model in a one-dimensional water column configuration,
represented at the BOUSSOLE site in the northwestern Mediterranean Sea. Moreover, we provide a
comprehensive sensitivity analysis of the model’s skill by perturbing the parameters of the bio-optical e e e e e e ety S .
properties and phytoplank hysiology. Analysis of the inversion indicates that the model is able to g ( T o et s S s S e S A T S T R N S ey \
reconstruct the variability of the optml constituents. Results indicate that chlorophyll-a and coloured = BIO-OPUCR' model
dissolved organic matter play a major role in light modulation. The ivity lysis shows that g | —_—_————— e —— — — — |
the parameterluuon of the ratio of chlorophyll-a to carbon is important for the performance of the E | { ) |
model. A ¢ i ion model, as pr , can be used as an observational operator | l | |
to assimilate remote sensing refl e E
° | | Forward model ¢—|—( Observed 10Ps & AOPs ) |
= | | | |
| | | |
| ( ) [
| |
| [ |
' l Inversion model ’
CMEMS multispectral | Rrs JnCas hnctin |
measurements | =l | |
(4125, 442 :“ )490, 510, 555 | Optimization of J |
J=F(Rrs wea () - Rrs ces () | =l (LAFGS-A 5P
| Minimize |
OASIM data | » 1
(a) (b) | |
| |
| ) Highlighted box refering to l
| B ™ ine forward model |
- P Arrows refering only 10 model
_— | o)

Retrieved |IOPs & AOPs

(Chia, Norvalgal particles,
’\ CDOM), bbp, and Kd ~/

Observed 10Ps & AOPs
(Chia, Non-algal particles,

Tio AMSO CDOM), bop, and Kd
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AHHOTAIHA

Beenenne. lionukosckoe Hapeune 0Kaszanock Ha nepuiepui PEBHTATHIANHOHHLIX Nponeccos: B Pocenn na ném noka
He pazpaloTaHe HH OAHOTO AKAACMHUCCHOTD CIOBAPA (10 CPABHCHHIO ¢ MHBBHKDBCKHM HAPCIHEM ), UTO BIHACT HA HCBLICO-
KHE TEMIIEI HATIOIHACMOCTH MIOIHKOBCKOTO noaxopnyca & BenKap.

LenTpamsnoil 4acTeio HameH paboTel ABNAIOTCA pa3pabOTAHHLIC TPABHIA ICHEPAITHH HMCHHEIX caoBodopn. [TpusognT-
ca obocHoBanHe BHOOPA IMHOMIONHKOBCKOTO IHACKTA [UIN CO3aHHA npasu. B noarotorneHHuIX Tabnuuax reMoHcTpH-
PYIOTCH NPHMEPE! NAPAIHIME HMCHHOTO CIOBOHIMCHCHHI JOMKOBECKOrD HAPEUHA I8 OHOOCHOBHEIX H JIBYOCHOBHBIX
cnos. DopMaTHIOEaHE! CIOBOHIMCHHTEIBHEIC THIIL HMEH WKHOMIOIHKOBCKOTO AHanckTa. [Ipeanokens npasiia BLaene-
HHA OCHOB, KOTOPBIC HY#HB IS NOCACHYIONIeH reHepalnl HMCHHBIX CIOBOGOPM CEBATOICPCKOTO IHANCKTA.

Onucana nporpaMma, ARNSOMARCH YacTLI0 kopryca BenKap, B koTopoii sanporpammuposans 3Tk npasiia. [porpam-
Ma MO3BOIACT YCKOPHTE TCHCPALIHIO CIOBOMOPM B CIOBAPHLIX CTATLAX /UIA MOCICAYIONICH Pa3MCTKH TEKCTA.

Heas: npoRTIOCTPHPOBATE NPABHIA JTH ABTOMATHYCCKOH reHepalHH cIoBoOpOPM, OATOTORICHHEIC IPH MOMOIIH CITH-
CKd OCHOB HMCHHBIX YacTeil PeuH MOAHKOBCKOTO HAPCYHA KaPe/IbCKONO S3bIKa.

MaTepHaILI HCCASTOBAHNAL TEMMEL H C10BodopMEl 13 OTKPLITOND KOPNYyca BENCCKOIO H Kapeibororo asukos (BenKap).

PesyasTarnl 0 payunan Hopusna. Ha 0CHOBE H3YUCHHEIX TCOPETHUECKHMX HCTOMHHKOR HCCICOBATEIAM YIATOCH Bhif-
BHTE IPaMMATHUCCKHC 3aKOHOMEPHOCTH. B X01e npoBeAEHHBIX IKCICPUMEHTOR G cOPMHPOBAH CIHCOK OCHOB H NCCH-
JIOOCHOE HMCHHOTO CIOBOHIMCHCHHA TIOIHKOBCKOTO HAPCHMHS KAPEILCKOTO S3LIKA (HOMHOMOMHKOBCKHIT IHANCKT), paspa-
foTana CHCTCMA MPaBHI TCHEPALUMH CTOBOGOPM, NONTOTORICHA H anpofHpPOBaHa COOTRETCTRYIOmAn nporpavya. Hayunas
HOBH3IHA HCCICAOBAHMA IAKTI0MACTCA B Pa3paboTke CHCTEME! CIHHBIX NPABHI ABTOMATHUCCKOH ICHCPALIMH CIOBOHOPM JUTA
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