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PaccMOTpUM 0HOPOIHOE XapaKTePUCTUUECKOE CUHTYIIAPHOE MHTErPalb-
HOe ypaBHEHUe '

_ t4i [ g(rdr e tos
(K0¢)(t)_a(t)¢(t)+b(t) i (T+i)(T—t) - 0’ te L= ( ) + ) (1)

—00

B IPEONOJIOXKEHUAX!

1) a(t) — b(t) = g1(t) exp {i[c1 - h(—t)In? |t] + a3 - h(t) In” |t|]},
2) a(t) + b(t) = ga(t) exp {i[B1 - h(—t) In® |t| + B2 - h(t) In® [t|]}, roe h(£t) = 0,
0 mpu t<-—R,
mpu [t| < R; h(t) = { 1 nzu t>R,
3) peN (p>1); «i,(;—BemecTBeHHbe NOCTOARHEE (i = 1,2),
(o2 — B2)% + (01 — B1)? # 0;
4) ge(t) e Hiyy(mk), O0<me <1, g(t) #0, teL(k=1,2).

R > ¢

3necn uepes Higj(nk), 0 < mk < 1, oBosHaueH kiacc QyHKuMH, yros-
neTBopAOmUX ycaosmio [enbaepa Ha coMkHyToM mpamolt. ®@ymkmua f(t) €
Hj;j roraa u Tonbko TOrAa, Koria oHa ynoBiaerBopser yciosuio ['enbnepa
B OKDEeCTHOCTH TI060}t Touku BemecTBeHHOH mpsaMo#t paBHOMepHO Ha Bceit
IpsiMoit, ee OMHOCTOPOHHKE Npeelbl Ha GECKOHEYHOCTH CYMECTBYIOT M COB-
najgaioT Mexay cobo#t.

BynmeMm paccMaTpuBaTh ypaBHEHHE (1) B knacce H ¢oynxkuutt, orpanuyen-
HEIX I —o0 £ t € +00, yAOBJIETBOPAIOMUX YyCIOBUIO Tenvnepa Ha mo0GoM
KOHEYHOM IPOMEeXyTKe BellleCTBeHHO! npamol.

Ouesuano, uro Hyy;y € H. Oxaszanocs ([1], (2]), uro knacc H nocra-
TOYHO yHoGeH MIs UCCIeNOBAHUA Pa3PelIMMOCTH MHTErPaJbHLIX ypaBHeHuM
¢ BeCKOHEeYHMM MHIEKCOM cTeleHHoro nopsaxa. CxeMa uccileIOBaHUA ypas-
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nenuu (1) 3auMMcTBOBaHa U3 paGoTH [2].

BpezeM $yHKIMIO, 3aJaHHYIO aHajoroM MHTerpaia Tuna Komm, mior-
HOCTLIO KOTOPOTO CJIYXUT MCKoMoe pemenue ¢ € H unrerpanbHoro ypas-
Henusa (1): '

d%(2) = .' / G f(g()ft_ m ze D* = {z: £Imz > 0}. 2

Ina ¢ € H unrerpan (2) cxoaurcs npu mo6oM koneunoM z € D*, apaserca
ananuTuueckod ¢yHkuuel B D%, mpuuem ®~(—i) = 0, u mna Mo6LXx —00 <
t < +oo umelot Mecto popmyant Coxoukoro-Ilnemenn ([3], c. 39):

o(t) = ®1(t) — @7 (1), 3)

t+1 T o(r)dr
i (r+i)(r—1)

—00

=®*(t) + & (2). 4)

UnTerpan, crosmuit B eBolt yacTu paBeHCTBa (4), GyneM Ha3LIBATH aHAJO-
[OM CHMHTYJISPHOIO MHTerpaa.

Moncrapnss B ypaBHenue (1) 3HaueHus ¢(t) M CHHTYNADHOrO WMHTe-
rpana u3 dopmyn (3) u (4), nomyumm, uro ¢pyrknus $*(z) ynosnersopser
KpaeBOMY YCJIOBMIO OAHOpPOIHOHW 3anaun Pumana ¢ GecKOHEUHLIM MHIEKCOM
JorapupMUYecKoro NOPAIKa VIS MONYIIIOCKOCTH:

&*(t) = G(t)d~(t), tel, (5)
rae
a(t) — b(t
G(t) = ZL_({;-}-—Z)E?;- = GO(t)Gl(t)a (6)
(t)
Golt) = Z:_(t)’ K = IndLGo(t), )

Gi(t) = A1) In" [t +A2h(t) n” [t}

(8)
M=ai—0 d=az—PF, X#A,peN (p>1).

O6o3naunm uepes B — knacc pynkuuit, ananuruvecknx 8 DE, orpanuues-
+ .

HHX B MoGol obnactu Dy, = {z: (|2| < R1) N (£Imz > 0)} u menpepuBHLIX

smtotsk 1m0 L, a wepes Bt — nmoaxnacc B¥, cocroamuit us ynxnut ®*(2),
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orparnvesHsx B D¥, ynosmersopsiomux ycaosuio &~ (—i) = 0.

OcHoBHasa npoGieMa UCCIeTOBaHUA — YCTAHOBUTh PABHOCUILHOCTD HHTE-
rpasnsHoro ypaprenus (1) B xacce H u xpaeso#t 3anaun (5) B knacce B,

OmnoponHas kKpaeBas 3anaya PuMmana ¢ GeCKOHEUHBIM MHJIEKCOM JIOTap-
MMUIECKOrO NOPAAKA IS MOMYIIIOCKOCTH B knacce BY nocratouno xopomo
usydeHa [4].

Ilns anayioros uHTErpaJia TUna Koy ¥ CHHIyISPHOro MHTErpajia BBeIeM
obo3HayeHus:

(8%¢)(z) = zzJ;:_/ G f (z;()fT- o 2€Dh ©)
(So)(t) = Lt $(r)dr teL. (10)

2mi (r+i)(r —t)’
—00
CdopmynupyeM ocHOBHOR pesyinTar.

Teopema. O0ropodHoe TapamepuUCTULECKOE CUNZYATPROE UNMEZPAALHOE YPas-
nenue (1) 8 npedaoacenusz 1) —-4) e xaacce H pasrocuasro 00nopodnol xpaeaot
3adave Pumana c naroc-6ecxoneunim uniexcom L02apuPMunecrozo nopaoxa 0as
noaynaocxocmu (5)-(8) e xaacce BE.

Zoxazamenscmeo. Iycts ¢(t) € H — pemenne ypasuenus (1) B npemnoxennsax
1) - 4). Toraa KycOuHO-aHATUTUYECKAS QyHKIMUA

oo
~ z+1 o(r)dr +
BE(2) = (5 == / _ zeD 11

(2) = (5¢)(2) 2mi (r+i) (1 —2)’ an
ABIseTCA pemenueM 3anaun (5) B kracce BE. Ocraercsa nokasats, uTo aTO
pemenue aBaseTca orpanndeHHLIM. s aTOro Bocnoab3yeMcs popmyiroht 06-
IIero pemeHuUs oXHOpOIHOR KpaeBol 3anaum (5) — (8) B kacce orpaHuUyeH-
HBIX dynkuuit BE.

WUseectno ([2] — [4] ), uro moGoe pemenue oamopoxuo#t sanaum (5) B
Knacce B¥ mosker 6LITH MOMyyeHO ciaeayomuM obpasom. CHavala cTpourcs
KaHOHUYeCKasa (QyHKIUS

z+1 T InGo(7)
2mi (t+i)(r—2)

-—00

Xoi(z) = exp (12)
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BCIoMOraTenbHOM 3anmaum c¢ kosdppummentom (7). Hanee, dpymkmus Gi(t),
3ajaHHas popmyioft (8), pakTopusyerca B BUIE:

X7 ()

Gl(t) = Xl_(t), tel,

rie BCIIOMOTATeJbHbIe aHAJINTUYECKUE B D* pynxmuu X (z) onpenensiores
dopmynot

XE(2) = exp {iM U5 (2) + ida¥5 ()} L (13)
3necs¥i(z)(k = 1,2) — ananuTHIeCKue B D* ¢ynkuuu, Takue 4To
h(=t)lnP [t] = T (t) — LT (), h()WPJt] = T3 () - ¥5(t), t€L. (14)

Cnenys, nanpumep ([3], c. 74), B kauecTBe W (z) moxmo BLIGpaTL aHATMTHY-
eckne B DF pynkuun

UE(2) = —wpr1(-2), U5 (2) =wpi1(2),

rae ¢pYHKIUA wpy (2) onpeneseHsl PeKYPEeHTHEIMM COOTHOIIEHUAMU

1
wl(z) = —%IHZ,
1 1
wz(z) = _E1n2 z+ 5 In z, (15)
P k 27|"L)
wp<z)=— -In” 2 Zc (), (>1),

rme C" , — 6buHOMMAJIbHEIE KO3 QUUMeHTL!, a BeTBb QpyHKIMHU w)(z) c nunKeH
paspesa no Jydy arg z = 0 BH6paHa Tak, 4To6H wi (t) —wi (t) =1 nput > R.

HenocpeACTBEHHEIMM BLIYMCIEHUAMM JNOKA3LIBAETCHA, YTO (QYHKUUA wp(Z)
npu n060M p € N yIoBIeTBOPSET COOTHOWEHHUIO

wi(t)—w; (t) ="'t mpu t>R.

Toraa OpU COOTBeTCTBYIOmeM BLIGOpe BeTBM Jorapummueckodt ¢yHkuum
“MeeM:

X (re?®) = exp {—iMwp41 (ref®+M) +idowpyy (re?®)}, 0< 6 <,

X (re®®) = exp {~iAiwp41 (rei®2) + idgwpy (re®)}, m < 6 < 2. (16)
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Briuncnsas maubBonbmuit unen B popmynax (16), 3ameuaem, UTO paBHO-
MepHO 1o 6:

Xit(z)=exp{%)21np|z|+o(lnp|z|)}, mpu |2| — oo. a7

Hcnons3sys mocTpoeHHble (VHKLUK XZE(2) u Xi(2), c nomompio MeTona
AHAJNTUYIECKOTO NPOJOKEHUA NOyyaeM obiee pelleHne ONHOPOIHON Kpa-
eBolt 3anaum (5) — (8) B Kmacce B* s Buge:

&*(2) = X& (2)X{(2)F(2), ze€D?, (18)

rae F(2) — mpousBonsHas nenas ¢pyukmua. CrenosaTenbHO, Takolt ke BUX
JOMKHO MMeTh 1 obllee pemerne B kiacce B, IpeJICTaBJIeHHOE aHaJIoroM
nnrerpana tuna Komnm (11) c sanaﬂnoﬁ nnorHoctsio ¢(t) € H, T.e. $%(2)
umeer Bux (18).

BLisscHMM, NpM KakKMX YCJIOBMAX Ha Ledylo ¢ykumio F(z) aro pemenue

3% (z) = XF (2)X{E(2)F(2) € BE.
W3 sToro PaBEHCTBa UMEEM:

In|F(2)| = In|3*(2)| - In|X& ()| — In | X (2)]. (19)

-

/3 acuMOTOTMYECKOTO paBeHC:i'Ba €17) cile Iy€eT, UTO PaBHOMEDHO 10 6
(.10 A=A »
In|X{(re')| € 2p +0(1) |In?|z| mpu r=|z] = o0. (20)

Ilns xanonudeckolt pynkumn X (z) ussecrna onenxa ([3], c. 109):
XF(2) =0(2™), lz| - oo. @1
Ilns uererpana (11) ucnonnsyem onesxy ([1], c. 45)

Cir

+ 6
FEre)l < i

mpu r>Ro>R, 0<|f <,

KoTopyio B cury aHajora teopemu B.X. Manaesa ([5], c. 102) moxHo ym-
POCTHTL TakK:

|8%(re®®)| < Cyr mpu r>Ro>R. (22)

IloacraBnsas mnoiydeHHbIE »:)".'(em\n (20) — (22) B pasencrso (19), mra
a106oro € > 0 monyvaeM:

ln|F(re®)| < <’\22p a e) InPr mpm 7>Ro>R. 23)
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Orciona cienyeT, uro nenas Gpynkuua F(z) nveeT HyleBol MOpANOK POCTa.
BBejeM crenuaibLHbI yTouHeHHBIA Mopanok p(r) = 7%’;1}3 >0 mpm r— 00
(r’”) =1InPr) u oBosHauMM OF THN nenott ¢ymxumu F(z) mpu BBeIeHHOM

yTounenHOM nopsuke p(r).

Torma u3s Teopemsl 2 ([4], c¢. 10) BuiTexaeT, yro npu 0 <op < ’\2;:‘ pelu-
enve *(z) € BE.

Ecmu Ay — A1 < 0, To, Kak BumHO u3 paseHctsa (23), F(re®) — 0 mpu
r — oo mpu moBom ¢ukcupoanHoM §. Toraa mo npurUMIY dparmena-
Junnenega F(z) = 0. CnenosaTeabHO, ONHOPOIHASA 3a]a4a (5) — (8) umeer
ToNbKO TpUBMaNLHOE pemenne ®(z) = 0.

Tenepnb oKaxeM OGPaTHOE, 4.0 KAKIOMY PelleHMIOo oxHOpOAHOM KpaeBoit
sanaum (5) — (8) ®*(z) € B* coorsercrsyer no popmyie (3) pemenue uH-
TerpanbHoro ypasHenns (1) u3 xnacca H.

Bo3sMeM HeKoTOpOe pellenue KpaeBod samaum (5) - (8) d%(z) € B=.
O603HaUMM PA3HOCTL NpelelbHLIX 3HadeHUH ¢yHKIuM 5f(z) uyepes ¢1(t):
$1(t) = ®F (t) — @7 (t). Ouenmano #1(t) € H. IokaskeM, uro dpyHKumua ¢;(t)
eCTL pelleHMe OIHOPORHOro MHTerpaisHoro ypasrenus (1). Jlna atoro pace-
MOTDPMM KYCOUHO-aHAJUTUYUECKYIO QYHKIMIO

dE(z) = (ST1)(2), z€ D¥,
rae onepaTop ST onpexnenen B (9).

Tlockoanky ¢1(t) € f—i, TO oI <I>2i(z) BepHa popmyna Coxonkoro-Ilnemenn
(3). Takum obpa3om,

ot (t) - &7 (t) =1 (t) = D3 (t, - ®5 (t), teL
orkyna 7 (t) — &7 (t) = &5 (t) — &1 (¥)-

B neBo¥# yacTy NONYyUeHHOTO PaBeHCTBa — IIpelelIbHOE 3HaUeHNe (YHKIHU,
aHalMTHYecKo# m orpanuuenno#t B DT, a B npaBoll yacTu — mpenennHOE
3HaueHne QYHKUMM, aHAIUTUUecKOH u orpanuuenHolt B D~. Ilo Teopeme 06
aHAMMTUIECKOM INPOJOJKeHun U obobmenHo# teopeme Jlmysmmaa ([3], c.
100) momyunm:

8 (2) - ¥ (2) = €5 (2) — @5 (2) = C.

Tak xak &7 (—i) =0 u &5 (—i) =0, T0o C =0. Orcrona dE(z) = 9L (2).
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DTo o3HayaeT, YTO (YHKIUS <I>’1k(z) OpeACTaBMMa aHAJOroM HHTerpaJa
tuna Komu ¢ mioTHOCTHIO ¢4 (t), T.e. ®F(2) = (S¥¢1)(2). [Ipumensas gpopmysl
Coxouxoro-Ilnemenu mna ®F(z) = (S*¢1)(z), BuamyM, uro QyHkuma ¢,(t)
ABJIAETCA pellleHreM OJHOPOIHOrO MHTerpajibHoro ypaBHeHus (1) B kimacce
H. Iloka3aTelbCTBO TEOPEME! 3aBePUIEHO.

CrnencrBue. OqHOpPOIHOE XapPAaKTePUCTUUECKOE CUHIYJISPHOE MHTErPajlbHOE
ypaBHenne (1) c 6eckOHEUHBIM MHIEKCOM JorapupMmudueckoro mnopsika B
npeanoxeHuax 1) — 4) npu A — A; > 0 uMeeT GeCKOHEUHO MHOTO pemeHu# B
kaacce H, koTopsie AafoTcs Gopmyitoh

$(t) = ¥ (t) - 27 (1),

rae ®*(t) — mpenenbHEIe 3HAUEHMA KyCOUHO-aHamuTHYecKol ¢pynkmmm $*(2),
3amanHO#t paBencTBamu (18), B koropnix F(2) — memas ¢yHKmus co crme-

LMATBLHEIM YTOUYHEHHEIM HopaakoM p(r) — 0, r— oo (rP™) = InP r) u TUnOM

2=\
or < S

Ipu A3 — A1 < 0 ypasrenne (1) B knacce H umeer Tonbko TpuBMasibHOE
pelmenue.
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Logaritminés eilés begalinio indekso homogeniné charakteristiné
integraliné singuliarioji lygtis
P. Alekna (SU)

~ Specialiai apibréZus integralinés lygties koeficientus a(t) ir b(t) gauti homogeninés charakte-
ristinés integralinés lygties apréZti sprendiniai, irodZius ¥ios lygties ir ja atitinkan¢io homogeninio
kraitinio Rymano uzdavinio ekvivalentuma.



