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O6 oxmoii 3agade Jdupuxae aas O/1Y derBepTOro
TIOPSI KA,

IO.A. Knokos

AnHOTanmms. YKa3aHbl JOCTATOYHbIE YCIOBUS CYHIECTBOBaHUS pellieHus 3ajaa4u /u-
puxJie
" / " "
xz :f(t7$?x7x?x )7

z(0) = 2"(0) = (1) = 2"(7) = 0.

YK 517.927.4

DTa cTaThs ABJISAETCS TMPOMOTZKEHneM padoT [1]-[4], MOCBSNEHHBIX HETHHEHHBIM Kpae-
BbIM 33/1a4aM JIJIsi OObIKHOBEHHbIX i depeHnaibHbIX YPaBHEHHUIT 4eTBEPTOIO HOPSJIKA.

Paccmorpum 3amaqy
l‘/”/ — f(t,f,l‘/,l””,l‘/”), (1)

z(0) = 2"(0) = x(7) = 2"(7) =0, (2)

ruae
feCIxRY, 1=10,7], I,=(0,7).

Teopema 1. Ilyctn

rne H € C(I), H(t) >0, Vte& Iunepasencrsa (3) Beimonusiores Vi € I uV(a' 2" x")
€ R3. TlpeamonoxuM gagee, 910 a1 mo6erx Ng > 0,  N; > 0 cymectByer B > 0 Taxoe,

9710 .
|f(t,z, 2 2" 2" < B(1+ |2"° + [2"]3) (4)

g x| < Ny, 2| < Nym V(2" 2") € R
Torya pemenne 3aga4n (1),(2) cymecTsyer.

s mokazaresbcTBa Teopembl 1 HAM TTOHAI0OUTCS
JIemma. Ilycts x(t), t € I, ecTsb pemenue ypaBuenus (1), 171s1 KOTOPOTO BBITIOTHSETCSI
T

yenosue (4) n, kpome Toro, [ x"?(t)dt < M (mna mekoroporo M > 0.)
0

Torna cymecrsyer nocrosiaaast N > 0 takas, aro |2”(t)| < N, |2"(t)| < N, Vtel,
npuYdeM MOCTOsSHHAsA [N 3aBUCUT TOJBKO OT mocTosgHHbX No, Ny, M, B.
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Dra JemMMa ABJISETCS YACTHBIM CIydaeM Teopembl 2, ToKaszaHHOil B pabore [5].

Bamernm, uro B yciaosun (4) mokasaresu creneHeil 5 u g SABJISIOTCI TOYHBIMUA U He

MOTYT OBITh YBEJINYCHDI.

HokazarensctBo teopemsr 1. I[lycts x(t), t € I, ectsb pemenne 3amaun (1), (2).
YCTaHOBHM AIpPHOPHbIE ONEHKH JIJIsl STOTO PEIIeHHsl W ero MPOU3BOAHBIX. YMHOXKas (1)
wa x(t) u yuursBag (3), waiinem za”’ < |z|H(t), VYt € I. JIBaxKapl UHTErpUpyst TO
HepaBeHCTBO OT t = 0 10 t = 7 u yunThiBag (2), Haiigem

/x"Q(t)dt < /|x(t)|H(t)dt. (5)

[Iycrs G(t, s) ectb dbyuknusa ['puna s 3agaun 2’ =0, 2(0) = z(7) = 0, tak 910

G(t,s) =71 r—t)s, t>s, G(t,s)=7't(r —s), t<s. (6)
Torna
x(t) = —/G(t,s)x”(s)ds (7)

Ucnonb3ysa nepasenctso [émbaepa, u3 (7) u (5) Haiigem

T

G*(t,s)ds [ 2"(s)ds

0

(1) = (f G(t,s>a:"<s>ds)2 <

C—=

< ng(t, s)dsof ()| H (s)ds

lanee nerko nmpoBepseTcsa paBeHCTBO

T

(1 —t)°
2 _
/G (tsyis =T e, ()
0

-
3
max [ G*(t, s)ds = s Aocturaerca npu t = 2. Ilycts 1y € Iy ecTh TouKa MakCUMyMa 15

0
|z(t)|. Torga uz (8) caexyer

t0|_48/H (10)

13 (8), (9), (10) maxommm

22(t) < -t /H(s)ds
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nJIn
-

/H(s)ds =Ny, Vtel. (11)

Tt(T — 1)

()] < T

3 (11) u (5) cremyet, uro

T

/x”2(t)dt <M (12)

0

2
rae M = Z—; (f H(s)ds) . M3 (7) m (6) maxomum, ncnonb3yst HepaBeHCTBO [ éibaepa

<

t T !
|Q§’(t)| _ | <g‘ S(TT_t):E”(S)dS + f t(TT_S):E"<S)dS)
t

t

t T
< ff|x"(s)|ds+f%|x”(s)|ds <
0 t

<[(Fa)  fera) ] (o)

2 ()] < (%)%M% =N, WVtel (13)

N

OTKY/Ia CJIeyeT

Tenepsb u3 eMMbl s nocTosHubIX No, N1, M, B (onpenenrennsix Hepasencrsavu (11),
(12), (13)) caeayer cymecTBoBanue NOCTOSTHHO# [NV, JJ1s KOTOPO# BBITIOJIHSIIOTCST HEPABEH-
crea |2"(t)] < N, [2"(t)| < N Vtel.

Omupegennm vedernyo ynknuwo o(s), s € R, pasencrBamu o(s) = s, 0 < s < 1,
o(s) =1,s > 1 u paccCMOTPUM BCIIOMOTATEIbHOE YPABHEHUE

T .,L,/ x// .,L,///
2" = ft,no(=),no(=),no(—),no(—) |, 14
f(tno oy (S no ) (14
rae n = max(Ny, N1, N). Tak kak ypasnenue ' = 0 ¢ yciaoBusimu (2) umeer ToIbKO

TPUBHAJILHOE DENIeHUe, U T. K. npasas 4acthb (14) orpanudeHa HEKOTOPOI MOCTOSHHOIM, TO
pemenue 3agaun (14), (2) cymecrsyer (cm. [6], cTp. 25). O6o3naunm ero depes xo(t),t €
I. TloBropsist MpeabIAyIHe PaCcCyKIeHUs, HalijeM, 910 Jjisi To(t) BBIMOJHSIOTCS Te Ke
AlpUOpHBIE ONEHKN, 4T0 u jiag 2(t). IIpu BBIMOJHEHUH STUX ONEHOK ypaBHenue (14)
coBuajaer ¢ ypasnenuem (1), u nosromy xo(t) ecrs peutenne 3agadu (1), (2). Tem cambim
TeopeMa 1 JIoOKa3aHa.

Sameuanume 1. Kak ciegyer m3 pokazareabcTBa Teopembl 1, yciaoBue (3) MOXKHO
3aMeHUTh OoJiee cjadbIM, & UMEHHO

F<H({), 0<xz< Ny, f>-H(), —Ng<z<0

|2/ < Ny, m V(2 2") € R?, rne Ny u Ny onpejienenst nepasenctsamu (11), (12), (13).
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Bameuanue 2. PaccMoTpuM MHOKECTBO ypaBHeHuit (1), 1711 KOTOPBIX BBITOJTHSIOTCSI

.

yenosus (3) (¢ pasasivu H (1)), npuaem cymectsyet nocrosuaas Hy takas, aro [ H(t)dt <
0

Hy noist moGbIX ypaBHEHHI U3 5TOr0 MHOXkKecTBa. B sroM ciayuae onenka (11) sBisercs

TOYHOI U B OOIIEM cjiydae He MOXKeT ObITb yJIydIlleHa.
PaccmorpuM 3a1auy (2) ajst Gosiee obmero ypaBHeHus

2" =c(t)r+ f(t,x, 2 2" ") (15)

Teopema 2. Ilycrs f yaosierBopsier yciaosusim teopembl 1, o € C(I), o(t) >
0, Vte I. llpeamonoxkuMm jaJiee, 9T0O

T
//GQ(t, s)o(t)dtds < 1. (16)
00

Torpa pemenne 3aga4au (15), (2) cymecrByer.

DTa Teopema JOKa3bIBACTCS ¢ ITOMOIIBIO TEX JKe PACCY K ACHMUIT, KOTOPbIe OBLIN HCIOIb-

30BaHbI B TeopeMe 1.
PaccmorpuM 3aady (2) ajist ypaBHeHUsI

2" = oox + (1), (17)

rie o9 = const, ¢ € C(I). Bamaua (17), (2) nmeer eJUHCTBEHHOE DEIICHUE, €CJIH
op < 7744 = 771.97,409... (Ilpu 0y = 7 *7* oamoponmoe ypapnenne (17) mmeer
pemenue r(t) = sin 2t u nosromy 3azada (17), (2), Boobure TOBOPs, pelIeHHs He HMeeT. )
13 yenosus (16), ncnonssys (9), maxommm, 4to 3ama4da (17), (2) umeer pemrenue, ecian
oo < 774 90.

Teopema 3. Ilycts H(t) >0 Vtel, n
F>—H(@), 0<a"<hy, f<H{), —hy<2"<0, (18)

nupuuem HepaercTsa (18) Boinonnsores ais Beex || < hg,  |2/| < hy,upaa V(¢ 2") €
1

I x R, rne hy = %hg, hy = %ThQ, hy = (%3 sz(s)ds) . [IpeanonoxuM gasnee, 9To
0

cymectByer B > () Takoe, 4TO BBINOIHSAETCS HEPABEHCTBO
\f(t,z, o' 2" ") < B (1 + |w”’\3) (19)
s |z| < hg, |2 < hy, |2 <hgwmwmna  VY(t,2") € (I x R).
Torya pemenne 3agaun (1),(2) cymecTsyer.

Teopema 3 10Ka3bIBaeTCA C HOMOUIBIO TEX K€ PACCY2K/IeHUil, KOTOpbIe ObLIM UCII0IbL30-
BaHbI B TeopeMe 1. 3aMeTnM, 9TOo MOKa3aTesb CTeneHn 3 B yciosud (19) sB/sercs: TOUHbIM
1 B 00IIeM ciydae He MOXKeT OBITh yBeJndeH.
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Yu. Klokov. On the Dirichlet problem for nonlinear ordinary differential
equation of the fourth order.
Summary. Sufficient conditions for solvability of the Dirichlet problem

x//// — f(t7$’x/7x//’x///)7

are given.

1991 MSC 34B99

J. Klokovs. Par vienu Dirihle tipa problemu ceturtas kartas PDV.
Anotacija. Ieguti Dirihle problemas

ZL‘”// — f(t,I,:L‘/,ZL”H,ZL‘/”),

z(0) =2"(0) =z(7) =2"(7) =0

atrisinajuma eksistences pietiekamie nosacijumi.
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