Torma ansa moboit dyuxknuu f € L*(R) u moboro nesoro yuciaa n > 0 Bbi-
HOJIHAETCA HEPaBeHCTBO

IR0 < guin § (VE+ =) atrz ) + o1

rae A = \/(5 + v/153)/32 = 0,737, a C' > 0 — abcomoTHas MOCTOSTHHAS.
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Paccmorpum ypasuenune IItypma—J/Inysuis:

y"(x) — q(x)y(z) = Ny(z), = €l0,1], (1)

riae ¢(x) — KOMILUIEKCHO3HAYHAS HENPEPbIBHAS DYHKITHS.

B [1] B. A. MapueHKO iaJl eCTECTBEHHOE JI0KA3aTeIhCTBO (He CBA3AH-
HOEe ¢ MeTomoM PuMaHa) cieyromeil Tenepb XOpOIo U3BECTHON TeopeMbr |2,
c. 17,23].

Teopema. Ecau y(x) — pewenue ypasnerus (1) ¢ HA4aAbHBMU YCAOBU-
AMU

mo cnpasedsusa Popmyia

y(z) = e + / K(z,t)eMdt, (2)

PaGora Bomosmnena pu dpunancosoit noyiepskke PODOU (npoekt 13-01-00238).
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ede K(x,t) — nenpepwsno dugddeperyupyeman dyrryua no x u t npu 0 <
<|t| <z <1 (K(x,t) ne sasucum om A).

B [3] aromy mokaszaresbeTBY ObLT HpuIaH Oojiee SjIeMeHTapHbIi BuI. Te-
ephb MBI €Ille yCOBEPIIEHCTBYeM J0Kas3areabcTB0. OHO Oy1eT OKOHYATEIHLHO
9JIeMEHTAPHBIM.

[Ipencrasum (1) B Buge

(D +AE)(D = AE)y = q(x)y, (3)
d
rme D = —, ' — eauHUYHBIN omepaTop.

dx
[Monoxkum y; = y u yo = (D — AE)y;. Torna (3) mepexogur B cucremy

Hupaxa:

y1(7) — y2(x) = Ayi (), (4)
ya(z) — q(z)y1(z) = —Ayz(z). (5)

Cucrema (4), (5) 9KBUBaJIEHTHA CHCTEME MHTErPAJbHBIX yPaBHEHU

x

y1(x) = cre™ + / eA(“’_t)yg(t) dt, (6)
0

T

wle) = cae ™ 4 [ N g(e)y(e)dr 7
0
TJe C1, Co — TPOU3BOJIbHBIE TOCTOSTHHBIE.
[Tonoxxum zi(z) = yi(x)e ™, z(x) = yo(x)e?®. Torma, cumras, 9TO
c1=1,¢c=0,u3 (6), (7) moayuum

xr

z(z) =1+ / e M2 (t) dt, (8)

0
T

2o(x) = /e”tq(t)zl(t) dt. (9)

B semme 1 u3 [4] nonyuena snementapuo Takas dbopmysa s zq (), u3
KOTOpOIii cpasy cieyer Harra Teopema, HO npu K (z,t) Juimb HempepbIBHOM.
Hawm Temeps ym00HO HOJYyYUTH 3TOT PE3y/IbTAT HECKOJIBKO IO-IPyTOMy H 60-
nee upocro. [loacrasus (9) B (8), mosyanm

x t1

Zl(ib) =1+ / 6_2>\t1 dtl / €2>\t2(Z(t2)Zl (tg) dtg

0 0
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Orcrona

7) =14 Au(z,N),
n=1

riae
x t1
Ay, \) = / e~ gy, / €220 (1) A1 (ta, \)
0 0
T t1
Al(fl?,)\) = /6_2>\t1 dt1/€2xt2Q(t2) dtg
0 0

Jlemma 1. Umeem mecmo dopmyna:

xr

Al(xa)‘) :/6_2A§K11(x7€) dé.a
0
2de Kll .’L‘ é- fq tl - dtl

,Z[OKaBaTeJ'II)CTBO Nneem

x t1

Ai(z,A) = / dtl/Q(t2)€_2’\(tl_t2) dty =

0 0

x t1 T

:/dtl/q(tl —f)e‘mdﬁz/6_2A£K11($,5) dg.

0 0 0

Jlemma 2. Umeem mecmo dopmyna:

x

Ay, \) = / e Ky, €) de,

0

ede Kip(z,&) = f dty f q(ta) Kqi(te, &) dta, & =& —t + ta.

3 t1—¢
JlokazaresabcTBOo. Meem

x t1

AQ(IL‘, )\) = / dtl /g(t2)€_2>\(tl_tz)A1(tQ, )\) dtg =

0 0
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t1 t2

= / dtl/q(tg) dtg/6_2>\(t1_t2+t3)K11(t2,t3) dtg
0 0

0
BoimosauMm 3ameny: € =t — to + t3. Torma

t1

Ag(z,\) = / dt, / q(t) dts / e Ky (b, &1) dE =
0 0

t1—t2

x

N / dtl/q(tg) dt2/6_2A§5(t17§)5(§7t1 — 12) K1 (f2, &) dE,

0 0 0
rie e(z,t) = 1 HpI/I t < zue(z,t) =0 opu t > z. Orcroga mosyuanm (10),
rae K12 SC é' f dtl fq tg tl 5) (f,tl —tg)Kll(tg,gl) dt2 OCBO60)K,ZL&HCB

371€Ch OT d)yHKuHI/I 6( +), mosy4aum Tpebyembriii Bun Kis(z, ). ]
JokazaTebCTBO JIeMMBI 2 TI0 MHAYKIUHA JIETKO IPUBOINT K
Jlemma 3. Hmeem mecmo popmyia:

xr

An(x: )‘) = /6_2/\5[(111(177 f) d§7

0

2de Kip(z,€) = f dty f q(te) Kin—1(te, &) dta, & =& — 1 + to.
13 t1—¢
3 nevmbl 3 wHIYKIMEH ¢ odeBuaHOM onerkoit |Ki1(x,&)| < M, rne M =
= m[%x lg(z)|, momyuaercs onenka:
1

x2n—2

| Kin(z,8)| < Mnm

(n=1,2,..). (11)

Taxkum obpasom, Ki(z,&) = > Ky, (x, ) nenpepbisaa 110 z u t.
n=1
[Tepexoaum Tenepb K MOIyYEHUIO TPOU3BOAHBIX (byHKImu K (z, §).

Jlemma 4. Hmerom mecmo Popmyao.:

T

Kln(ﬂﬁ,g) = / q(tg)Kl’n_l(tg, f —x + tz) dtg, (12)
z—¢

a
dzr

150



4t = [qm Ol — 6,0+

3

"‘/ qt )dZKm 1(t2,f1)dt2] diy,

t1—-¢

eden>2ué =& —1t) +ts.

DTa JIeMMa BBITEKAET OYeBUIHBIM 00pa30M U3 JIEMMBI 3, €CJIA YIECTh €IIIE,
aro Ky ,—1(z,z) = 0.

Jlemma 5. Amerom mecmo ouenku:

372”_3

d
‘ @n —3) (n=2,...).

— Ky, (z, < M"
dr 1(355)‘_

Dra jsemma cieayer cpady u3 (12) u omenok (11).
JIlemma 6. Hmerom mecmo ouenri:

dK . x2n—3 B
‘df 1n (2, f)‘ <nM @n =3 (n=2,...). (13)
JokazareabcTBo. [lomoxxum
R, (z) = max iKln(:)z,ﬁ)‘
0<¢<z | d€

Torma w3 (11) u gemmbr 4 unveem
d

t1

+]dt1/

1 t1—¢

t2n4
/ n—1 2n 1 dt1+M/dt1/ Ro_1(ty) dty =
0

2n—3

i
:Mnm+M/ dtl/Rn_l(tg) dts.

d

a, — K 1(t2, &)

dts

0
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Orcrona
x t1

. x2n—3
Rn(x) S M m—FM/ dtl/Rn_l(tg) dtg. (14)
0 0
YTBep:KIaeM, 9To
2n—3
<nM"—— =2,...). 1
Ru(e) SnM' iy (n=2,..) (15

Dty onenky noxyuuM u3 (14) mo mraykunm. Umeem
d
g Kl 8 =lgz -l < M,

T.e. Ri(z) < M. Torma us (14) momyanm
x t1 5
Ry(z) < M?z + M/ dtl/Mdt2 = M?z + MQ% < 2M?z
0 0 '

u reMm cambiM (15) mpu n = 2 mosyuena. omycrum, uro (15) BepHO mpm
n — 1. Torna u3z (14) nonyvaem

z t 2(n—1)—3

x2n—3 t
R,(z) <M"—— + M(n—1)M"" [ dt 2 dty =
(@) < M gy + M= 1) / 1/ 2n—1) -3
0 0
$2n—3 $2n—3 $2n—3
I Y | A )
on gy T DM G = M
T.e. (15) Bepua. U3 (15) caemyer (13). O

N3 pemMm 5 u 6 mosrygaem

Jlemma 7. Pad Ky(z,€) = Y, Kin(z,€) donyckaem nounennoe duggpe-

n=1
peryuposarue no x u € u noamomy Ki(x, &) nenpepwviero duddeperyupyema
noxr u & npu0<E&<x<lI.
[Ipucrynaem K goKas3aTeJbCTBY TeopeMbl. VMMeem

y(z) = ez (z) = M 4 M Z Ap(z,N) =

n=1
Az Mz —2¢) IV pY: r—1
=+ [ e Ki(z,6)d¢ =e —|—§ eV K | x, 5 dt
0 —x

152



1 TeM caMbiM uMmeer mecto (2), rue K(z,t) = %Kl (az, - 5 t).
CIIMCOK JINTEPATYPBI

1. Mapuenxo B. A. Hekoropbie BOIIPOCHI TEOPUU OJHOMEPHBIX JIMHEHHBIX I1h-
dbepenmnuaabHbBIX OnepaTopos Broporo nopsaka. I // Tp. MMO. 1952. T. 1. C. 327-
420.

2. Mapuenxo B. A. Oneparops! IlItypma—/Iuysuiig u ux npunoxkenns. Kues :
HayxkoBa mymka, 1977. 392 c.

3. Xpomos A. II. Oneparopsl npeobpazoBanus I qguddepeHnaabHbIX YPaB-
HeHUii TPOu3BOALHBIX MopaakoB // VccnemoBanus mo auddepeHnuanbHbIM ypaB-
HeHHsM u Teopun (pyaknmii : ¢6. Hayd. Tp. Caparos : 3a-o Capat. yr-Ta, 1971.
Boim. 3. C. 10-23.

4. Bypayuxas M. II., Kyporomos B. II., Xpomos A. II. YTOUHEHHBIE ACHMIITO-
Tudeckue POPMYJIbI 1711 COOCTBEHHBIX 3HAUYEHUH 1 COOCTBEHHBIX (DYHKIINI CHCTEMBI

Hupaka // Hokn. AH. 2012. T. 443, Ne 4. C. 414-417.
VIK 534.11

IIOITEPEYHBIE KOJIEBAHUN 4
BSIBKOYIIPVI'OI'O KAHATA ITEPEMEHHOWM JJINHBI,
OBJIAJIAIOIIIETO N3TNBHOM YKECTKOCTBIO,

C YUETOM BJINAHNSA CJI COITPOTUBJIEHN YA CPE/IbI
B.JI. JIurBunoB (Camapa, P®)
vladlitvinov@rambler.ru

Paccymorpum momepeunbie KoJsiebaHus, ABJIEHHE YCTAHOBUBIIEIOCSA PE30-
HaHCa U IPOXOKJICHUE Yepe3 PE30HAHC KaHaTa IIepeMeHHONH JIINHBI, obJiaia-
IOIIIEr0 U3TUOHOM JKECTKOCTHIO, C YYEeTOM BINAHNSA CUJI COPOTUBJICHUS CPEIbI
U BA3KOYIIPYT'OCTH.

Juddepenruaabuoe ypaBHEHNE, OINUChIBaOIIee KoJaeOaHus KaHaTa, mMe-
eT BUI:

A Bl I
Uy (@,1) — a2Usu(,t) + 2Uy(2,8) + —Uppea(, ) + "= Upprat(z, ) = 0. (1)
P P p

['paHuYIHbBIE YCIOBUS MOXKHO 3aINCATH CJIEAYIONNM 00pPa3oM:

U(0,t) =0, Us(0,t) =0, 2)
U(lo(t), 1) = B cos Wo(wot), Us(lo(t), ) = 0. (3)

HauanbHble yc/ioBusi He OKAa3bIBAIOT BIUSHUE HA PE30HAHCHBIE CBOWCTBA
JIMHEIHBIX CUCTEM, II09TOMY B JaHHOMW 3aJa4ye OHU He paccMmarpuBarorcs [1].
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