CHI/IC'I)K C HAYYHHUTE IIPpUHOCHU Ha HY6.TII/IK3J_II/II/IT€
Ha j1-p Maagen CserocinaBoB CaBoB

3a y4dacTHe B KOHKypC 3a joreHT Ha BAH
(Maii 2014)

1. Savov, M. (2008) “Curve crossing for the reflected Lévy process at zero and infinity’, Elec-
tron. J. of Probab. 13, No.7, 157-172, IF: 0.72

Hayunu npunocu: 3a egnomepen mporec Ha Jlesu (Xy),~, ¢ oTpasen mporec Ry =

SUPg<s<y Xs — X¢ Ce PasryexaT BPEMEBHTE MOMEHTH Ha IIPecHYaHe Ha TPACKTOPHATA HA
R; na moymuoMun KpusH, T.e. T,(r) = inf{t > 0: R; > r(t+1)"}, k > 0. OcroBHusT pesynrar
riacu, |e
11
T(r) < oo a.s. < E[X]] /H:OO,K,>1

1 X
1] /H:oo, AN hmlnf—t:oo,/-fgl,
t—oo tF

T(r) < oo as. <= E[X

kbgaero X; = max{—Xi,0}. Kakro ce Bmxna nHeobxoxumure u pocrarbann yciaosus ( HIAY
) 3aBHUCAT OT MOBEJCHUETO Ha X ¥ Ce OTHACAT 3a JaJjied HO-CJIO0KHUs IpobiieM, Kacaerr Ty (7).
CbITo Taka, KpUTEPUH, 3aBUCEIN CAMO OT CIydaifHaTa BeJIwmdnHa X1, ca HAMEPEHU 3a

E [T%(E [X7] ’I“)] < oo, >0u E[r(r)] <oo,r > 0.

Kommecrsoro limsup, o2& = a, € [0,00] e npecmernaro 3a Bemuku mpouecn Ha Jle-
Bu. Koraro nporecnr na JleBu e ¢ kpaiina Bapumanusi, a, 3aBucu oT jgpudra d > 0 u ganu
f01 IT_ (2%) dz € [0, o0] e kpaitro uncio wam we. Koraro mporechT Ha JIeBn e ¢ Heorpanmdena
BapHallysi, TO @, 3aBUCH OT TOBA JAJIN fol TI_ (z")dx € [0,00] e kpaiiHo YmMCIO WK HE U OT
KpaitnocTTa Ha lim inf;_ g %

B mepuoma 2004-2008 umariie gocTa 3acUjieH WHTEPEC KbM TOBa Kak Iporecu Ha JleBu u
oTpazeHure mporecu Ha JleBu , R;, npecuyaTt KpusBu. Pe3yaTaTsbT € OCHOBEH, 0COOEHO B 9acTTa
cu, xkorato t — 0, THit KATO B TO3W CJIydail TPOIechT Ha JIeBU He MOXKe J1a ce TPUOIMKA ChC

cayvaiino OJyzKiaeHe.

2. Savov, M. (2009) “Small time two-sided LIL behavior for Levy processes at zero”, Probab.
Theory and Related Fields 144, No.1-2, 79-98, IF: 1.39

Hayunu mpunocu: 3a jajen mpornec ma Jlesu X ¢ ocnoprn mapamerpu (o2, 7, II) (0

2_

Bpaynos koeduruent, v - apudt u Il - sigma—kpaitnata MspKa, OmuCBaIia CKOKOBETE HA
Hpoueca) u byskius b : [0, 1] — R ¢ HgKon ecrecTBeHU, HO CJIA0U OIPAHUYEHMs, OCHOBHUSIT

pes3yJITar Ha CTaTusaTa e ceMelicTso or unrerpaiauu kpurepuu I(a) := I(a;b,0,v,1I), > 0, 3a
1



KOUTO € BAPHO, Y€

1
limsup X = inf{a: I(a) < oo} € [0,00] <= / TH(b())dt < oo
-0 b(t) 0
X T
lim sup X = 00, aKO / I1(b(¢))dt = oo.
t—0 b(t) 0

To3u pesysrar uMa JiBe OCHOBHU IIPEIMCTBA: TOii € 06l 1 ce Ipusara KbM OrPOMEH KJIac OT
byuxmun b u I(a) 3aBucu camo or (02, ,1I). Taka dyHIAMEHTATHAAT BEPOATHOCTEH HPO6-
. X
JieM 3a M34ncjeHnero Ha limsup, g L)(—gl € [0,00] ce cBexza 10 aHAJMTHYHATA 3aJa9a JIa
| —
ce mpecmerne I(a) u [y II(b(t))dt. Taxa 3a najena gerepmunncTidaHa GyHKIUs b MOKEM [Ia
YCTaHOBUM JIMPEKTHO KaK X pacre Cupsmo b.

Herro nopeve, nsnoa3Baitku

X 1
lim sup X =inf{a: I(a) < o0} € [0,00] <= / II(b(t))dt < o0
t—0 b(t) 0
HIIe MOYKeM Jia KOHcTpyupame dyrkiumsTa b*(t) Taka e lim sup,_, % = 1. ToBa cTaBa 4upe3

u3bop na b(t), Taka e inf{a : I(a) < oo} = 1. Ba cbkajeHne ToBa He € BAJUIHO 33 BCEKH
. 1w
nporiec X Thil KATO MOHSKOTA fo II(b*(t))dt = co. Hamupanero B siBeH Buji Ha pbera b*, Taka
: |Xe|
ve limsup,_, 4= o = 1, e Bce ormie oTBOpeH mpobJieM, Makap 1e chinectByBaT HJLY 3a HEroBOTO

CBIeCTBYBaHe.

3. Doney, R., Maller, R. and Savov, M. (2009) “Renewal theorems and stability for the re-
flected process’, Stochastic Process. Appl. 119, No.4 , 1270-1297, IF: 1.54

Hay4ynu npunocu: Hexka S, = X1+ -+ X, n > 1 e ciyuaitHo OJ1y2KIaeHe CbhC CThIKA

X un R, = maxp<,{Sk} — Sp e orpazennsit nporec. Heka 7(r) = min{n > 1 : R, > r},r >0,
e I'bPBUAT MOMEHT Ha IIpeMuHaBaHe HaJl HUBO r > 0 Ha nporneca I,.
Koraro E [X] < 0,E[|X|] < oo nm E[X] = 0,E [X?] < oo nokassame, e
E [Rr(r)]

lim ———= =1
7—00 T

B mbpBus ciydait gonsaantenno lim, o E [7(r)] /7 = —1/E [X]| u BbB Bropus

B[] _ 1
r—oo 12 E[X?]

CbI10 Taka ce pasuCcKBaT U APYIU CUTyaruu, Korato Hskoe ot yejaosusta B [X]| < 0,E[| X|] <

oo wm E [X] = 0,E [X?] < co e napymeno.



3

OsnavaBaiikn e_q (1) = P (ST[_a,b](v") < O) ,a>0,b>0, xbaero Ti_qp(r) = min{n > 1:

Sn ¢ [—ar,br]} ¢ ycnoBueTo e_q o (A1) < e_q4(7), VA > 1, ce 106HBa pe3yaTATHT, Y€

A :=limsup ) € [max{1,c}, 1+,
r—00 r

KbJeTo ¢ > 0 Moxe J1a ce pecMmerHe siBHO. OT 0cobeH mHTEpec e ciydasar, korato ¢ = 0 win
¢ = 00, Thil KaTo ToraBa A MoXkKe Jia ce mpecMeTHe TOYHO ChOTBeTHO 1 mim 0o. OCHOBHUSIT,
HO MOKe OH HEIIPeoIonM, HeJJOCTATBK € U3UCKBAHETO €_g q(AT) X e_qq(r), VA > 1, Te. 30 <
Ci1(A) < Ca(N) < oo rakuBa ge C1(N)e—qq(r) < e—qa(Ar) < Co(N)e—qq(r), 3a mocTarbano
FOJIEMH T.

Teopemure OT TO3U TPY/| HE Ca KJIacCHIecKu. Pe3yrraru OTHOCHO MO3UIMSITA HA CJIYYaifHOTO
OsIyKIaeHe, cael KaTo mpeMune HuBo 7 > 0, T.e. IOBEIEHUETO HA ST(T),T(r) = min{n > 1:
Sy > r}, ca uzBectu. Te 3aBucaT oT DyHIAMEHTAJIHITE CBONCTBA Ha CIyYaiiHOTO Oy KIaeHe
- HEe3aBHCUMU ¥ CTaIlMOHAPHU HapacTBaHusi. B ciydas ¢ R, Te3u CBOICTBa ca HApPYIIEHH W
METOJIUTE Ca J0cTa HOo-cJoxKHU. ToBa Hajara U M3UCKBAHETO €_q q(AT) <X e_qq(r), VA > 1. B
JOI'bJIHEHHE e YTOYHHM, Y€ HPOOJIEMU CBBbP3AHH C IPECMATAHETO HA €_gq(7) Ca eIH:H OT

Haﬁ—CHO}KHHTe B TeOpI/IH Ha CJIy‘IafIHHTe pa,BXO,HKI/I " 3aTOBa IIO-HaTaTbh4Y€H Ka4dYeCTBEH Hanpe-
Br@r)

r

JUbK 110 nm3unciennero Ha A = limsup,_, M3JIeZK /18 HEBb3MOXKEH.

4. Doney, R. and Savov, M. (2010) “The asymptotic behavior of densities related to the
supremum of a stable process’, Ann. of Probab. 38, No.1, 316-326,IF: 1.47

Hayunu npunocu: Heka X e ycroiiuus nporec Ha Jlesu ¢ ungekc a € (0,2) u S; =

sups<1 Xs. Axo f(x) = P(S1 € dr) /dx,x > 0, TO OCHOBEH M TPY/JIEH BBIIPOC € JIa Ce OlpPe/Ie/n
ACUMITOTUIHOTO HoBeAeHue Ha f(z),x — 0, x — oo. 3Hae ce mosenennero Ha P (S > x) ~
Aa=lz7 2 — oo m P (S < ) ~ Bz, xpero p = P (X7 > 0) e koedunmenta Ha MO3UTHE-
moct. Tesn pesynararu ca KIacHIecKd TpuUIoxkeHus Ha Taybeposure Teopemu. [Ipomssomna-
ta f(x) e MHOTO moO-Tpy/IHa 3a u3ydasaHe. V3no/3Baiiki Teopusi Ha €KCKypsuuTe (excursion
theory) Ha mporeca U3BbH MUHUMYMa M MAKCHUMyMa, HUEe JOOUXME YDABHEHUSsI, TIPEJICTABSIIH
f(x) upe3 oCHOBHU KOJIMYESTBA OT TEOPUSI HA €KCKYP3UUTE M OTTaM aCHMTOTHKATA.

Tazu pabora 3a momenta 2008-2010 Gemre B ocHOBaTa Ha MOPEIUIla OT M3CJIEABAHUS HA
MaKCHMyMa Ha OOIIMs Iporec Ha JIeBu u 11o-3a1bJI00UeHN PaspabOTKU BbPXY S1 3a yCTONIUBI
nportecu Ha JleBu. BpoaT ma nuraruTe e arecrar 3a ToBAa.

TpsibBa na ce orbesexku, Ye U3M0J3BaiiKu IbJIO0K KOMILIeKCceH anann3, Kysueros (2011),
BUXK 110-JI0J1y, YCIIsiBa Jia J0Oue acCUMIITOTHYHO pas3BuTue B pex Ha f() u 1opu 3a KJjac or

napamerpu « - ja jobue pasputue B pej Ha f(x). Tesu pesynararu ca ecrecTBeHUsI 3aBbPIIEK



Ha TI0pe/UIa OT U3CjeBanus. HamusaT BeposTHOCTEH METOJL 110 CHIHOCTTA CU HsMA CUJIATa
Ha KOMIUIEKCHUSI aHa/In3 B ciydasl, HO e jocra 1o-obm. Tosa ce Bmzkaa or paspaboTKuTe
ua [Tomon (2013) u Illomon n Maseuku (2013+), Kouro 0606ImABAT U M3IIOA3BAT HAIIATA
METOHOJIOTHA N KbJEeTO KOMIIJICKCHUAT aHaJIlu3 € 6e3CI/I.HeH, opeaBua HesdBHaTa (bOprIa. Ha MHOI'O
KOJIMYECTBa OT TeOpHsl Ha IpolecuTe Ha Jleswu.

Bubauozpaduyura cnpasra:

(1) Kuznetsov, A. (2011) “On extrema of stable processes’, Ann. Probab. 39, No.3, 1027—
1060, IF: 1.79

(2) Chaumont, L. (2013) “On the law of the supremum of Lévy processes’, Ann. Probab.
41, No.3A, 1191--1217, IF: 1.79

(3) Chaumont , L. and Malecki, J. (2013) “ The asymptotic behavior of the density of the

supremum of Lévy processes’, arXiv preprint arXiv:1310.1587

5. Doney, R. and Savov, M. (2010) “Right inverses of Lévy processes’, Ann. of Probab.
38, No.4, 1390-1400, IF: 1.47

Hayuynu nmpunocu: Heka X; e npornec Ha JleBu. B Tasu crarust Hue xapakrepusmpame

BCUYKHM Ipolecu Ha JIeBu, KOUTO IIpUTeXKaBaTr IsSCHO-HEIIPEKbCHAT IPOoLeC, T.e. 3a AaueH X
cblectyBa Hapacrsarl mporec Ha Jlesu (K ),>0, Taka e Xk, = « none 3a = € [0,¢], KbaeTo
¢ > 0 m.c. . IIpobieMbT 3a CbIIECTBYBAHETO CE€ CBHP3Ba JAUPEKTHO C MOTEHIIMAJIHATA TEOPUs
na Mapkosckure npornecu 1 HITY 3a Herosoro chiectByBane ca najenu Bbs Bunken (2002).
TomemusT HegocTaThk Ha Tesn H/Y e, 4e Te 3aBUCAT OT KOJIUTIECTBA, KOUTO €& MPAKTUIECKN
HeM3YHUCINMHE TIPH 3a,13/IeHH OCHOBHHI XapakTepucTuku Ha X, T.e. (02, ,I1). B mamara crarus
HUe JOoKasBaMe, M3I0JI3Baliku Teopus Ha UIyKTyalmuTe Ha IporecuTe Ha JleBu, ye Koraro
02 =0

:L‘2

1
I(Kyp)eso <= /0 (foz f; H(S)dey)2H(dar:) < 00,

kbiero 1_(z) = H({—oc,—2}),2 > 0. B ciyuas, xorato o

2 > 0 ce 3mae, ge IK,. Taxa

Ipob/IeMbT 3a CHIIECTBYBAHETO HA JICHO-HEIIPEKbCHAT IIPOIEC CE CBEXKA [0 M3YUCJICHUETO
Ha KOHKpETeH MHTerpaJi 3apucerr camo ot 11.

Bubauozpaguyura cnpasra:

(1) Winkel, M. (2002) Right inverses of non-symmetric Lévy processes, Ann. Prob., 30,
382-415



6. Doering, L. and Savov, M. (2010) “Application of renewal theorems to exponential
moments of local times’, Electron. Comm. in Probab. 38, No.15, 263-269, IF: 0.56

Hayynu npunocu: Tasu kpaTka cTaThsi U3M0J3Ba CTAHJIAPTHU PE3YITATH, 38, 12 10100pu

ACUMITOTUYHU PE3YJITATH 3a TpaHchopManuaTa Ha Jlanmac Ha BpeMeTo Ha IIPecToil B JaJieHa
Touka Ha naJeH Mapkoscku nporec. Ako L} e akyMyJIMPAaHOTO IIOCEIIeHHe Ha CbCTOSIHUE %,

o . %
3aIl09YBailku OT ¢, TO Hue pasriexiame E [eVLt} 3a v > 0 u noKka3BaMe, Ye B 3aBHCUMOCT OT 7y

aCUMIITOTUKATa Ha [ [e7Li} upu £ — 00 MOXKe JIa Ce PeCMeTHE C MOMOIITA Ha BEPOATHOCTHUTE
Ha TIPEIXOT, Ps(i,1).

PesynraruTre nmocrpupar cuiaTa Ha TEOpUs Ha BL3CTAHOBABAHETO 34 JOKA3BAHETO Ha HO-
BU MU IOoA0OpsaBaHeTo m3BecTHU pesyararu. OCHOBHATA Ie Ha IMyOIMKAIUATA € HOIYJIsApHU-
3UpaHeTO Ha TEOPHd Ha Bb3CTAHOBABAHETO 33 OIPOCTIBAHE HA JOKA3aTEICTBATA HA PEIUIa

pobjieMu, KOUTO MHAYE U3MOJI3BAT CIEKTPAJIHA TEOPUS.

7.  Bertoin, J. and Savov, M. (2010) “Some applications of duality for Lévy processes in
a half-line’, Bull. of London Math. Soc. 43, 97-111, IF: 0.63

Hayuun npunocu: Heka & e mponec na Jlesu ¢ oo > E[¢] > 0 (wmoc ecrectBeHo

TEXHUIECKO OrpaHUYeHNe, KOeTo HMa Jla BbBex/jaMe 3a sichora). Heka T, = inf{t > 0: & >

x},x > 0. 3uHae ce, ue

lim (€7, — z,2 —€&r,-) £ (0,U),

T—00

kbgero O,U ce Hapuyar cboTBeTHO "Hadsuwasaw,o nueo na npemunasane(overshoot) u
"omemoanue npedu npemunasane” (undershoot). Hexa cbino & () 03HaYaBA KOHCCPBATHEHILS
Mapxkoscku nporec (r.e. ¢ 6e3kpaen "»xupor"), Koiito onmcsa npoieca Ha Jlesu £ craprupan
or z > 0 ¢ ycsioBue jia ipuemMa caMo noJioxkuresinu croiinocru (conditioned to stay positive),
Bk Beproan (1996) 3a 1s10cTHA €KCIIO3UIUS HA TeOpUsITa Ha mporecute Ha JleBu.

C o3HadeHusATa IO-TOPE HEKA O3HAYUM IIPOIIECa

&+ 0 t>0
— ) t<o

9

kbaero & &7, (O,U) ca He3aBUCHMH KOIWs HA BEJUYUHUTE W IIPOIECUTE BHBEJCHH TO-TODE.
Toect npu 3anaaenn (O,U) craprupaMe HaJsICHO OOUKHOBEH mporiec Ha JleBn u mpuiensive
3a OTPHUIATE/IHU BpeMeHa t Ipolieca —£L(U ). B mamara cratusi Hue uscjesBame CBOHCTBATA

Ha mporieca 1. [IporechT uma ciaeaunTe 3abe/IC2KUTE/IHE CBOMCTBA!



w

I: Axo T e 0OTHOBO MOMEHTBT Ha IIPEXOI, HAJ T Ha (1T, 4¢)1er = (T + Mt)icr, T-€. BPeMe-
BaTa TPaHCJIAIUs C KOJIUIECTBO 1, € eKBUBAJIEHTHA Ha IIPOCTPAHCTBEHATA TPAHC/IAINS
C KOJINYECTBO .

II: n, 4 limg 00 (ffsz — 3:) ,t € R, T.e. e cmabara rpaHuIa Ha TPAEGKTOPUUTE HA IIbP-
BOHAJAJIHUS Tporiec Ha JleBu, TpaHcaIupaH BbB BPeMETO B MOMEHTa Ha IIPEeMUHaBaHe
Ha HUBO T W B IOCJIEITBUE HUBOTO CE€ yCTPEMABA K'bM OE3KPATHOCT.

III: Tlpenxomaure cBoOicTBa MO3BOJISIBAT (DYHIAMEHTAJIHOTO IPEICTABAHE HA ITOJIOXKH-
resHUTE cebernonobun MapKoBCKH IporiecH, 3amo4Baiu oT () KaTro cMsiHa Ha BpeMe-
To Ha 7). Heka X e cebenonoben mosoxkuresied MapKOBCKH IIpoIec, T.e. 33 BCIKO

¢> 0,2 > 0 mvane (Xf%),00 2 (eX2

tc*a) >0 3 HiAKOE o > 0. Torasa nmame 3abesie-

JKUTEJTHOTO MPEACTABIHE
X,? =,
KBJIETO T3 € TOIXOISINa CMSIHA Ha BPEMETO.
IlocitemHOTO CBOMCTBO € OT OCOOEHO 3HAYUEHME Tbil KATO JaBa II'bJAHOTA HA TaKa HAPEUEHUTE
IIpeJcTaBsTHAA Ha JlaMIepTn Ha MOJIOKHUTETHUTE cebernomo0Hn MapKOBCKHU MIPOIECH CTapPTH-
pammm ot x > 0.
Bubauozpaguura cnpasra:

(1) Bertoin, J. (1996) Lévy Processes. Cambridge University Press.

8. Savov, M. (2010) “Small time one-sided LIL behaviour for Lévy processes at zero”, J. of
Theoret. Probab. 23, No.1, 209-236, IF: 0.60

Hayunu mpunocu: EcrecTtBeHOTO TpOmb/KEHWE Ha MPOOJEMUTE B CTaTHsS 2 € Ja Ce

nscjaeaBa KOJIM4IeCTBOTO

. Xy
L(b) :=limsup ——~ € |0,
=t gy © 0]

WA eJHOCTPAHHUA 3AKOH 3G NOGMOPHUA Ao2apumem 3a upouecu Ha Jlesn X. B Tasu crarus
Hye I11ocruramMe cJjiegHnure peSy.HTaTI/I7 BCUYKUTE OT KOUTO Ca HOBI/I7 TbI KaTO Ce OTHaCAdT 3a
1oBejieHneTo, Kkorato t — 0 :
I: Jdedunupame KoukperHa GpyHKIus by ¢ IOMOLITa Ha Ha MapKaTa Ha Jlesu II u mokas-
BaMe, Je
. Xi !
limsup —— € [1,1.8] <= / IT ({bo(t), 00}) dt < oc.
t—0  bo(t) 0
II: Tnit kato by He BUHArM € HpaBUIHATA (PYHKIWMS, KOITO Ja OIKMCBA PbhCTa Ha X, BIHK

I, To Hue paszpaboTBaMe MHTErpaJieH KpUTepHUH, KOiTo 3a npoussosHa dbyukus b(t) (



¢ HsIKOU JIpeOHY CTaHapTHU OrpanndeHus ), Hu nokassa jgaau L(b) = 0, L(b) € (0, 00)
wim L(b) = oo.
OcHOBHHTE TPYHOCTH IIPH TE3M 3a/a49H € JIa Ce M3PADOTH TEXHUKA, crieruduaHa 3a IPOIEeCuTe
ua JleBu, Thit KaTo noBejieHNeTO Koraro t — () HaMa aHaJjor npu ciydaitnoro oiyxiaaene. [loc-
JIEJIHOTO JIaBa JJOOPU MHMKAIMY U METO/IH 3a CBOMCTBATa Ha Iporecure Ha JleBu koraTo t — 0o
upes paznuynn Baaranus. [puvep (X,),,~; = (X1 + (Xo — X1) + - + (X, — Xpm1)) 5 Je€-
dbuHUpa ciaydaiino OJyxKIaeHe.
[To npuHImI ednocmpannus 3aK0H 30 NOGMOPHUA A02APUMBM € TIO-CJIOXKEH OT 3ajadara
pasriiefiana B CTaTUs 2 U TOBa ce OTpa3siBa B camuTe pesyararu. Te ca Mo-HETOYHM M HE M03-

BoOJIABAT TOYHUTO n3uncyenue Ha L(b).

9. Savov, M. and Winkel, M. (2010) “Right inverses of Levy processes: the excursion mea-
sure in the general case’, Electron. Comm. in Probab. 38, No. 15, 572-584, IF: 0.56

Hayunu nmpuwnocu: B tasm kparka cratust Hue pasBuBame uiaeunte or cratusa 5. Heka

npumomuuM tpobsiema. Heka X; e mporec na Jleu. B crarus 5 xapakrepusupame BCUUKU
mportecu Ha JIeBH, KOUTO IpUTEXKaBaT ASICHO-HEIIPEK'bCHAT IIPOIIEC, T.€. 3a AajdeH X CbIIeCTyBa
HapacTBal nporec Ha Jlesu K, taka ue X, = x noue 3a x € [0,¢], kbgero ¢ > 0 1.c..

CreiBaina ecrecTBeHa CT'BIIKA € XapaKTepusnpaHeTo Ha mporieca K,, KOTo e m HapacT-
Baur nporec Ha JleBu (cybopdurnamop). Lenra ua Tasu craTus e ja onuiine Mspkara Ha Jlesu,
acoruupana ¢ K. Crarusita nocrura Topa. JlokasBame, de CKokopeTe Ha K, ca cymara OT
CJIEJIHATE KOJIMYIECTBA @ B3eMaMe eJIHa eKCKyp3us Ha Imporieca X HM3BbH MakcuMyMa (ToecT
epememo do docmuz2aHemo Ha HOB MakKCuMyM Ha X cJIeJl KaTo IOMaJHeM B TEKYIIl MaKCH-
KyM); IpeCMsITaiiku pas3jimkKara OT HOBUsI MAKCUMYM Ha X, peajin3upaH 4pe3 Tas3u eKCKypP3usi
U IPEeIXOJHUsI MAKCHMYyM, Jia IIPHEMeM, 4e pasjukara e 1, craprupame Ipolec Ha JleBu or
HuBo 1" u B3emaMe spememo 00 nspeo 3aspsuiate 68 Hyaama. ChOUpailku JIbJIXKUHATE
Ha JBEeTe BpEeMeEHa HOJIyLIa.BaMe TUIINYHNA CKOK Ha KZ‘ ’I‘GXHI/I“IQCKI/I7 N3I0JI3BaMe TeOpHus Ha
eKCKYP3UnTe, 3a J1a JOKayKeM TO3U (hakT.

[Tornmeamnaro mpe3 nmpuaMaTa Ha CIyIallHUTE Pa3XOIKHU, PE3YJITATHT € eCTECTBEeH, HO J001-

BaHETO MY 3a IIPOIECHU Ha JleBu m3ucksa OIIpeIEeJICHO HUBO Ha TE€XHHKA.



10. Chan, T., Kyprianou A. and Savov, M. (2011) “Smoothness of scale functions for spec-
trally negative Lévy processes’, Probab. Theory and Related Fields 150, 691-708, IF: 1.53

Hayynu npunocu: Heka kakTo e obukHOBeHO X e mporiec Ha Jlesu. Heka monycuem, ge X

MMa CaMO OTPHUIATESHN CKOKOBe. ToraBa Ka3Bame, €Ue MPOIECHT € CIEeKTPATHO-OTPHUIIATEICH
mportec Ha Jlesu. Thit KaTo TO3W WPOTEC MMaA CKOKOBE CAMO KOTATO C€ JBUYKHU HATOJY, TO
JTOCTa KOJIMIECTBA UMAT MOJIYsIBEH BUJI. B OCHOBATa Ha MHOTO CMETKH CTOM TaKa HapedeHaTa
cxaaupawa gynryus (scale function). BepositHocTHO postsita Ha Tasu dyHKIMs Haii-100pe ce
BIIKJIA B COTHOIIEHHETO
W (x)
P, (T(a,oo) < T(—oo,())) = W’

kbgero 7 = inf{t > 0: X; € B} ua >z > 0. Toect dyHKnusaTa onucsa BepOsTHOCTTA HA
mporieca X, cTapTUpaH OT TO3UIMS T, Ja MpeMuHe ¢ mpeau Ja mpemune mog 0.

Oyukiusita W npucbhbcTBa B MHOTO JIPYTH KOJUYECTBA U ChOTHOIEeHUs. Helinnure cBoiicTBa
ca OT MHTEpPEeC He CaMO 33 TEeOPUATa, HO U 3a MPUIOKEHUSTa, OCOOEHO 3a TEOPHs Ha 3acTpa-
XOBaHETO, K'bJAETO CIAyIaifHUTE TPOIECH Ha TPUXOIN U PA3XOIN €CTECTBEHO CE MOJETUPAT ChC
CTIIEKTPATHO-OTPUIIATETHI TIPOTIeCH Ha, JIeBu.

3a J1a ce M3MOI3BA B PEIATA M3CICIBAHNS € HeOOXOIMMO JIa Ce 3Hae TIIAIKOCTTa Ha (DYHKITHSI-
ta W : [0, 00) — [0,00). B 1031 Tpys HEe nzseiBame riaakocTTa Ha (DYHKIUATA B 3aBHCHMOCT
OT TPHTE OCHOBHM XapaKTEPHCTHKH Ha mporeca ma Jlesu - (02,7, 1I). Tloutn n3uepnaresmo

oKa3Bame, e
W e C"3([0,00)) = M ({—00,—z)} € C"(]0,0)), ako ¢ > 0,

BKTIOUmTe THO 1, Ue Bunaru W € C2([0, 00)), korato 02 > 0. CbIo Taka pascuKBaMe U CTydas

korato II ({—o0,0}) < co u nmokasBame, e IPH HIKOU JOMbIHUTE/HH YCIOBHS
W e C"([0,00)) <= TI({—00, —x}) € C™([0,00)) ako o = 0, I ({—o0,0}) < co.

Meroabr HEu ce Oasupa Ha dakrta, ye W ymosiierBopsiBa ypaBHeHue Ha Bojrepa oT BTOPH
B OasmpaHo Ha MapKara Ha Jlesu II. Makap n 106pe nsyvenun, 3al0ToO pPeIleHnusITa Ha Te3U
ypaBHeHusi ce pas3puBar B pej Ha dbon Hoitman, koraro II ({—o00,0}) = oo, usneasanero Ha
TO3U PeJi € TEXHUIECKN HeJleKa 3ajia4da. V3mom3Baiiku pa3iniiu OCHOBHU TEXHUKHU OT aHAJIN3a,
HHe TIoJIydaBaMe TOPHUTE Pe3yJITaTH.

Koraro 02 = 0,11 ({—00,0}) = oo, ypaBnenusTa Ha Bonrepa ca oT WbpBH BUJ W H3JIE/I-
BAHETO UM € JIOCTa IO-TPYAHO. 3a TO3W CJIydail HsaMaMe JIOOUTH Pe3yJITaTh U ChIIeCTBYBaT

HSIKOJIKO XMIIOTE3M 338 3aBHCHUMOCTTa Ha rytajkocTTa Ha W or riajakocrTa Ha II.



CraHgapTHA €KCIIOHEHIMAJHN (PYHKIMOHAJIM Ha IIpoliecu Ha JleBu
13. Pardo, J.C., Patie, P. and Savov, M. (2012) “A Wiener-Hopf type of factorization for
the exponential functional of Lévy processes’, J. of London Math. Soc. 96 (2), 930-956, IF:
0.80

14. Patie, P. and Savov, M. (2012) “Eztended factorizations of exponential functionals of
Lévy processes’, Electron. J. of Probab. 17, No.38, 1-22, IF: 0.785

17. Patie, P. and Savov, M. (2013) “ Exponential functional of Lévy processes: Generalized

Weierstrass products and Wiener-Hopf factorization", Comptes Rendus Mathematique 351,
No.9-10, 393-396. IF: 0.477
Hayunu npunocu: Heka &; e nporec na Jlesu. la medpunupame ekcrioneHImaHuTe QpyH-

KIIMOHAH (C HESBHO JOIyCKaHe 3a 100pa 1edUHIPAHOCT)

o eq
I:/ e S ds; I, :/ e S ds,
0 0

KbJIETO €4, ¢ > 0, e HezaBuCHMa OT § €KCIOHEHIIMAJIHO paslpejie/ieHa ciydaiiHa BeJudnHa.

Hexka

0.2 oo
¥(z) =In (E [e*]) = bz + 7+ / (e =1 = 2yl 1) M(dy).

Ja osnaunm ¢ My (s) =E [Ij;l] u M (s) = E [I*7!]. Buae ce, ue koraro 1(z) e aHamuTHIHA
dbyukims none Ha usuiata Re(z) € (0,a) u ¢¥(Re(z)) < 0, 3a Re(z) € (0,a), To

0.1) M(z+1)= —ﬁ/\/l (2) Mg(z+1) = _ﬁ

VYpasuenusTa (0.1) ca or Buga f(z + 1) = g(x)f(z). B rpure crarun, usnoissaiiku crangap-

Mg (2); 3a Re(z) € (0,a).

THOTO IIpejicTaBsiHe (3a M, € CXOIeH MOIXOIbT),

(0.2) P(z) = =91 (—2)9-(2),
napudano Bunep-Xond daxropusalyst, KOeTO BOIN 10
z
(03) M (Z + ].) = mM (Z) 3a RG(Z) c (O,a),

HUE yCIIdXMeE Ja JOKazKeM, de
M(z) = Mi(z) x Ma(2),

K'bJIETO

z 1

Mi(z+1) = m./\/h(z); Mo(z+1) = m/\/lz(z)
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Tosa He e TpuBHaJIHA 3a/1a4a, Makap Ha [IPbB IOMIE] Ja € ecTecTBeHo, e M(z) = Mi(z) X
Moy(z). VIznonssannTe TeXHUKU BapupaT OT cTanuoHapHu MapKOBCKM IIPOIECH U TEXHUTE CTa-
[UOHAPHU PA3IPEIe/IeHNsT 10 TeOPpHUs Ha aHanTuIHnTe QyHKIWMI. OCBEH YNCTO aHATUTUIHUS

upobsiem (0.1) HEe HaMUpaMe KaTo CJIeJICTBHE, de
I = Il X 12,

KbJIeTO caydaiinure Besmaunu 1, I ca jocTa 10-J1eCHE 3a OIMCBAHE U TaKa MapaHTHPAT MO/
pobHOTO M3yvaBaHe Ha cBolicTBaTa Ha I.

Karo gomrbiauresna undopmanus moLyIuxmMe J0CTa TOYHOTO TIOBEJICHIe Ha
f(0) = M(a+10),|0] — oco. Tosa me 6bjie CHIIECTBEHO U3MOJ3BAHO B IIOCIEIBAIIOTO HU
u3ydyaBaHe Ha CIIEKTpAJHATa Teopus Ha cebenonbauTe MapKOBCKU MPOIECH.

HeH_LO II0B€4YE C IIOMOIIlTa Ha HpI/I6JII/I}KeHI/IH U BEPOATHOCTHU METOAU YCIIFAXME JIa PEITUuM
(0.1) u koraro ¥(z) e nedpunupana camo 3a z € iR, KOeTo He € AIPUOPH BBH3MOXKHO C aHAJU-
TUYHE cpejicTBa. ToBa Jiajle Bb3MOKHOCT 3a I'bJIHOTO IpecMsiTane Ha TpaHcdopManuure Ha
Mesun, T.e. Ha M(2) Ha BCHMYKM eKNOHeHIUA HN (DYHKIMOHAIM Ha JleBu upes dyHKImMuTE
G-

Ha ceramuus eran pesysnrarure HU ca Hail-TOUHUTE 3a Te3u (DYHKIMOHAIN, KOUTO UI'PAAT
OCHOBHA POJIsI B (PUHAHCHUTE, 3aCTPAXOBAHETO, HIKOW (DUNTHU MOJIEN U He Ha MOCIEIHO MSIC-

TO 3aeMaT BazKHa POJIs B TE€OPpHA Ha BEPOATHOCTUTE.

O06006I11IeH eKCHOHEHITNAJIHA (PYHKIMOHAJIN Ha IIporecu Ha JleBu

12. Kuznetsov A., Pardo J.C. and Savov, M. (2012) “ Distributional properties of exponen-
tial functionals of Lévy processes’, Electron. J. of Probab. 17, No.8, 1-35, IF: 0.785

Hayunu npumocu: Heka £, 7 ca nBa mHesasucumu mporeca Ha Jlesu. ledunupame dop-

MAaJTHO
o0
I:=1(&n) :/ egS*dns.
0

Korato 1 = s, T0 nMaMe CTaHJapTeH eKCIOHeHIaleH (byHKIMOHA, Thil Kato £ = &5, ds—
nourn curypro. Heka m(dx) := P (I € dz).
Tbit Karo I e CTaIOHAPHOTO PasIpe/e/leHne Ha KJlaca CTalnoHapHu nporecy Ha OpHinaiiH-

Yrenbek ¢ rereparop L, nmame 3a Besko f € Domain(L)

0= <£f>m> = <f7£*m>a
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Kbjero L* e reHepaTopbT Ha Ayanannsd mnpoiec Ha OpHimaita- Yiaenoek. Ciem ToBa ¢ IIOMOIITA
Ha Teopus Ha pasupenenenusTa na [Isapn nokassame, ye gopu L*m = 0, KoeTo JaBa HHTEPO-
JuepeHIaiio ypaBHEeHHe 3a pasnpejeaunnnero Ha I, T.e. m(dx).

BbBe BrOopara uwacr Ha crarugra nscieapame m(dxr) = k(z)dr B ciydas kKoraTto 1y =
0 Bs+ ps, T.e. korato umame Bpaynoso nsukenne. Jlokazsame pasjandHn cBoicTBa 3a k(X)) Ka-
TO moBeeHneTo npu r — 0, x — +00, TIagKocTTa Ha PYHKIMUATA K U JIOPU HEHOTO pasBuTHE
B pen. 3a m3cieasaHero uanossBame rpancdopmarmaTa Ha Memmn M(s) = E [I s=L T > O].
JlokaspaMe pelniia HEHU MPEICTaBAHUS C IIOMOIITA HA XUIIEPreOMeTPUYIHU (DYHKIWMH, U3Y-
JapaMe HeHHNTe CBOMCTBA KATO aHAJUTHYUHA (DYyHKIUs, HEHHOTO IOBEHHUE 10 IIPOTEXKEHUEe Ha,
KoMILIeKcHuTe Tpasy, T.e. M(x 4 if), 0 € R. Tlocienpaio obpbinane Ha TpaHchOpMAIUITa

Ha MesinH HI JJaBa BBb3MOXKHOCT Jia TOJIyYUM CBoiicBara Ha £(x), m36poeHn mo-rope.

11.  Doering, L. and Savov, M. (2011) “(Non) Differentiability and asymptotics for re-
newal densities of subordinators’, Electron. J. of Probab. 16, No.17, 470-503, IF: 0.79

Hayunn npunocu: Heka ¢ e napacrsai JleBu npomec ¢ ngpudr, Toect & = ds+ >, - A,

e cyma Ha JimHeeH JApudT U MOJIOKUTETHI CKOKoBe. Heka

(0.9}

Ud(dx) = / e P (& € dx)dt, ¢ >0
0
ca g—mnorenraanre. Koraro § > 0 3uaem, ue U?(dzr) = ui(z)dr u e B cuja ypaBHEHHETO
T —
(0.4) oul(z) =1— / ul(x —y) (H(m) + q) dy,
0

kbjero 11 e msipkarta na Jlesu na cxokosere Ha & u [I(x) = I{z,00},z > 0. Uznonssaiiku
(0.4), nue moxassame, ue ud ce pasBuBa B peJl OT KoHBosonuu Ha 11(z) + g
ui(w) =y = (1= (M) +9))™ (@),

n=0

Tosa ypasuenue u tpanchopmaruu Ha Oypue IO3BOJIABAT B ACTANI 12 Ce U3CTIEIBA TIQITKOCT-
Ta Ha u! B 3aBUCMMOCT OT riajgkocrTa Ha 1. Haii-sabenexxurennuar pesyarar e, qe (u?) e

HEIPEK'bCHATA TOraBa M caMo Torasa, koraro x He e atoM Ha II, re. IT ({z}) = 0. B nporusen
cyaait (ud)(x+) — (ud) (z—) = 67211 ({x}).
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15. Kolb, M., Savov, M. and Wiibcker, A. (2013) “ Geometric ergodicity of a hypoelliptic
diffusion modelling the melt-spinning process of nonwoven materials’, SIAM J. Math. Anal.
45 No.1, 1-13, IF: 1.573

Hayunu nmpuaocu: Tazu paszpaborka pasriekia 3a/ada OT UHIYCTPUITA, KOATO ITOCTaBSI

naTepecTHu pobsemu. [Ipu npomsBoacTBOTO Ha PUATPU U MaTepHUAINA 33 H30JIAIUsl I€CTO
ce WM3MOJI3Ba CJIeIHUs MOAXO: B TypOyJe€HTEH Bb3JYIIeH IMOTOK OT BUCOYNHA C€ M3IYCKAT
BJIAKHA OT TOJIMMepH (HemmoJJIeyKallli Ha ThKaHe), Te3W BJIAKHA MAJAT BbPXY CTAIMOHADHA
WJIN JIBUKEIA Ce MIOBbPXHOCT, KATO CE€ YCYKBAT U 00pa3yBaT 1oodue Ha HeperyJsipHa MpexKa.
EcrecTBennTe BhIIpocH ca CBbP3aHU ¢ TOBA JAJIK JOOUTATA MPEXKa, I € JIOCTATHLIHO (DUHHA, 38
Ja 0bae 100bp GUATHP WK J1a usoaupa. ZICHO e, Ue Ta3u HePeryJIapHOCT BOJM 0 MO-TOJISIM
pasxojl Ha MaTepuasl 3a Io-(PUHHA MpeXka CIPsSIMO ODMKHOBEHATa Mperka, HO W3IOJI3BaAHUTE
MaTepHUaJi U IPOCTOTATA Ha METOOJIOTUSITa KOMIIEHCUPAT IeHATA.

ITporecbT Ha WHPBO HPHUOJIMZKEHUE Ce MOJIEJINPa YPe3 yPaBHEHHUATA:
(0.5) dé; = (o) dtday = odBy — V(&) - 7 (o )dt,

kbjero 7(a) = (cos(a),sin(e)). Nmame, ue & e nBymepHara KpHBa BbLPXY KOHBeiipa, Kosi-
TO OIIMCBa BJIAKHOTO, NI (x € HOPMaJIHUAT KbM BJIAKHOTO BEKTOD. B € BpayHOBO JABU>KeEHUe,
onmcBaIoO TypOyJIEeHTHUsI Bb3/yIeH MOTOK. B craTusTa U3c/jaeBaMe pa3JIudHu CBOMCTBA Ha
Mapkosckust iponiec (€, o) u gobusame 00K YCJIOBHS 38 HETOBATA T€OMETPUIHA €PTrOJAUTHOCT.
Tsa rapanTupa, 9e IPOIECHT IMIE Ce Ce 3aBPbINa OKOJIO IEHThpa Ha KOOpJMHAaTHATa cucTeMa (
KOHBelpa) U Taka Ie ce TMoJIy4dH J06pO HAC/IarBaHe Ha BJIAKHATA U ChOTBETHO J100bD durep,
M30JIAIMOHEH MaTepuaJl. MeToaure, KOUTO HOJI3BaMe Ca KIaCHIeCKH U Pa3vIuTaT OCHOBHO HA

HaMHUpaHeTo Ha To4Ha (hyHKIud Ha JIgnyHOB.

16. Aurzada, F., Doering, L. and Savov, M. (2013) “Chung LIL for Lévy processes at
small times’, Bernoulli 19, No.1, 115-136, IF: 0.94

Hayuynu npunocu: Heka X e npornec Ha Jlesu. B To3u Tpyn Hue naenTudunmpame KJac

ot bynkmuu by, A € RT, kouto ce nzumciassar ¢ nomomira camo Ha Msapkata Ha Jlesn IT (
caydagr o2 > 0, T.e. nporechbT Ha JleBu e cymara Ha BpayHOBO JBHYKEHHE ILTIOC CKOKOBE, €

KJIacuaeckn) takuba, de 30 < A\ < Ag < 00, Taka 4e

Jim inf SRt X sups<y Xs
t—0 b)q (t) t—0 b)\z (t)
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Tosu Tun 3aKOHU ce HapuyaT 3aKOHU Ha UbHI 38 IHOBTOPHUS JIOTAPUTHM. 3a I'OJISIM KJac OT
nporecu Ha JleBn Hamupame 0 < A < A < Ay < 00

SUps<y X _

lim inf by (t)

Texaukure ce 6asupar Ha pe3yaTaTH B craTusita Ha Aypsaga u Jlupaiix mo-moiry, HO MO Xa-
paKTepa CH ca KJIaCHIEeCKU M M3MOJJ3BAT ONMEHKN HA MaJKHUTe JEeBUAINU, MOJO0OPEHN JIeMH Ha
Bopen-Kanremn u jp.

Pesynrarure ca mo-mobpu OT CHIMECTBYBAIATE, Thil KATO YCJIOBUATA Ca aHAJUTHIHU, T.€.
ce mpecMsTaT ¢ omotTa Ha 11, mokaro npeaxogaure 3asucar or liminfyoP (X > 0) =p €
(0,1), 3a KOETO HsIMa YJIOBJIETBOPUTE/HH KPUTEPUH.

Bubauozpagpuura cnpasra:
(1) Aurzada, F. and Dereich, S. (2009). Small deviations of general Lévy processes. Ann.
Probab., 37, 2066-2092.
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