JIEKIIN A 3
Teopema o Henpo/iozKaeMoM perieHun 3agauu Komm
JJIs HEAaBTOHOMHOT'O ypPaBHEHUS

C OrpaHHUY€HHO JII/IHIHI/IH-HEHpeprBHOﬁ HpaBOﬁ 9acCTbIO

B mannoii ekiun O6y1eT joKa3aHa TeopeMa O CyIeCTBOBAHUH, € TMHCTBEHHOCTH U CBOICTBE HEIIPO-

JIOJIZKAEMOCTH perrernst abcTpakTHoro jud depernuaibHoro ypasuenus y' = A(t, y).
§ 7. Teopema o Henmpo/io/i2kaeMoM penieHnu 3aga9u Komm

Ilycte B — 6amHaxoBO IPOCTPAHCTBO ¢ HOpMOit ||.||. Paccmorpum rakzke Merpudeckoe mpocTpan-

ctBo R, X B ¢ paccrosinuem

p((t1, 1), (b2, 92)) = max(|ty — taf, Iy — w2|)). (1)

[IycTh oTobpazkenue
A(t,y) : Ry, x B— B

obasmaer cBoiictBamu (Ap) n (Ag):
(A1) ono HenpepbiBHO B cMbice MeTpukl (1)) (T. . «110 COBOKYIHOCTH epeMeHHbIX» );

(As) cymecTByer Takast (yHKITHs
p(t,s) :R2 = Ry,
oepanunennan na kaxrcdom npamoyzorvrure [0; 1] x [0; S] (1,5 > 0), aro
Vt > 0; V1, 22 € B [|A(t, 21) — A(t, 22) || < p(t, max([[za ], [|22]]) 21 — z]|-

Samevanue 1. Oyuxiun A(t,y), yaorerBopsiomue yciaouio (Ap) (Kak 9acTHbIA cirydail, oHI
MOTYT BOODIIE He 3aBUCETH OT 1), OyIeM HA3BIBATH 02PAHUYEHHO AUNUWUY-HENPEPbieHbiMmU. CMBICT
HA3BAHUS: OHU JIAIIIAI-HEIPEPBIBHLI B KaK/0il OMPAHUYEHHOIl 9acTu HpocTpaHcTBa B (Ipu 9TOM
KOHCTaHTa JIMIIHIa 3aBUCAT OT ¢ 1 OrpaHNYIeHa KOHEYHON BEJIMIHHOI, eC/In ¢ HM3MEHsIeTCs Ha Orpa-
HIYEHHOM MHOYKECTBE).

Cpasy ormernm, 9ro u3 (A;) BbITeKaeT cBOiicTBO (Aj3):

(As) dyukuus v(t) = ||A(t,0)|| (rme @ — myseBoit smemenT npocrpancTBa B) orpamnudena Ha
kak oM orpeske [0; 7). deitcrBurensro, B cuiy (A;) anciosas dyukuns ||A(t, 0)|| nenpepsisia mpu
Bcex t > 0.

Hanee, u3 (A2) n (As) ciemyer cBoiicTBO

(A4) cymecTByeT Takast QyHKITH

A, s) : RY = Ry,



oepanusennan na kaxrcdom npamoyzorvrure [0; 1] x [0;.S] (1,5 > 0), aro
Vit > 0;Vz € B ||A(t 2)|| < A, ||2]))-
JeiicTBUTEBHO, TMeeM
[A( )| < NAE O+ |AGE, 2) — AL O)|| < w(t) + pl, 1zIDII=]] = A, [I2]])
(. e. A(t,s) = v(t) + spu(s)), npuaém

sup A(t,s) < sup v(t)+ S sup u(t,s).
te[0;7T) Le[0;T t € [0;7T)
s € [0; 5] s € [0; 5]

JToKazkeM Terephb OJHY TIPOCTYIO, HO BasKHYIO JIEMMY.

JIemma 1. Ilycrs y(t) € C([a;b], B), [a;b] C Ry. Torna caoxuas dynkus f(t) = A(t, y(t)) (rue
A — BBegiénHOE Bbie oTobpazkenue) uenpepbieaa: f(t) € C([a;b], B).

Jlokasamenvcmeo. 3amernm, 1to otobpazxkenue F : t — (t,y(t)), neiicrBytomiee u3 [a;b] B Ry x B

¢ merpuxoit (1)), menpepeiero. B camom gene, mpu ¢ — to mveen ||y(¢) —y(to)|| — 0 1, coenosarensho,
max(|t —tol, ||ly(t) —y(to)||) = 0 mpm t — .
Ho rorpa dyukiust f(t) HenpepblBHA KaK KOMIIO3UIUS HEIPEPBIBHBIX OTOOPasKeHM
E (1 y(0) ¥ Al (D)),

(Mer Bociosib3oBasich coiicteoM (Ap).) A

Paccmorpum Teneps B ipoctpanctse B abcmparmuyro 3adavy Kowu

{y®=A@w,t>m 2
y(0) = yoo; Yoo € B.

Hapsamy c¢ meit paccmorpum 3a1a41y Ko ¢ HagajibHBIM YCJIOBHEM B IIPOU3BOJILHBINT MOMEHT Bpe-

MmeHu ty = 0:

{yszmw,t>m; )

y(to) =yo; Yo € B, to =0,
Owuesnyno, ([2) — gacTHblil ciydait .

Onpenenenue 1. I[lycts
T =1[te;T), to<T <400, wm T =][t;T], to<T <+c0.
Pewenuem sadavwu Kowu (3) na npomesrcymre T GyjeM HA3bIBATh BCAKYIO aOCTPAKTHYIO (DYHKITHIO
y(t) € CH(T, B),

2



VJIOBJIETBOPSIIOIILY O

1) magasbHOMY yesoBuio y(ty) = Yo;

2) nmpu kaxkgoM t € T ypasuenuto y'(t) = A(t, y(t)), e nuddepeHnupoBanne MIOHUMAETCSA B CMBICIIE
CUJIBHO#T TPOU3BOJIHOM B IPOCTPAHCTBE B, NPUYEM B IDAHUIHBIX TOUKAX IIPOMEXKYTKA 7, IIPUHA I/Ie-
JKAIUX €My, OIPa3yMeBaeTCsl OJIHOCTOPOHHSS IPOU3BO/HASL.

Bamevanue 2. Ecrm z(t) — pemenue 3amaun Ko (2)) ma npomexxyrke 7 = [0, T] (mm T = [0, 7)),
To orpanndeHne GyHKIWN z(t) Ha JI000i MPoMeRyTOK T = [to, t1] C T (mwmu Tp = [to,t1] C T) ecthb
pemenue 3aaqu Ko (3) ¢ yo = 2(ty) ma npomexyrtke Tq. (OdueBumamo. )

Omnpegnenenne 2. Pemenue y,(t) € C'(T7, B) 3amaun Komu (2) na npomexyTtke T; Gyjaem Ha-
3BIBATD HENPOJOAICAEMDLM, €CITU HE CylecTByeT pemenus ys(t) € C'(T, B) na npomexkyTke Ty Toit
JKe 33/1a4H, YJIOBJIETBOPSAIONIEr0 YCIOBUIM
1) T2 2 T
2) Vt € Ty ya(t) = yi(2).

Hawm norpebyercst psiji IpejiBapUTEIbHBIX PE3YJIbTATOB.

Paccmorpum uHTErpasibHoe ypasHeHue Bosibreppa

¢
) =+ [ Aty dr @
0

Omnpepenenne 3. Pewenuem urmezpasvhozo ypasnenus (A) na npomescymee [to, to+T) HazsoBém

dyHKIIMO

y(t) € C([to, to + T); B), (5)
VJIOBJIETBODSIIOIILY IO TIPU KaXKJIOM t € [tg, Lo+ T'] ypasaenuto (4)), rie nHTerpas HOHUMAETCA B CMBICJIE
Pumana (cM. jekrmio 1).

Bamenwanue 3. Kak caemyer uz nemmbr 1, npu yenosuu (B)) mveem A(t, y(t)) € C([to, to + T, B),
a 109TOMY B CHJIy pe3ysbraron jekiuu 1 uarerpas B (4) cymecrsyer npu Beex t € [to, to + 7.

JIemma 2. [Tt Beex T > () 9KBUBAJEHTHBI CJIEJYIONHE YTBEPK ICHUS:

(diff) y(t) € C'([to, to + T], B) u y(t) — pemenue 3anaun Komu (3)) na npomexyrke [to, to + T;

(int) y(t) € C([to,to + T, B) u y(t) — permenue unrerpajabroro ypasuenus (4] na mpomexyt-
Ke [to, to + 1.

Jokazamenvbcmeo.

1) (diff) = (int). Ouesnmuo, C'([to, to + T, B) C C([to,to + T], B). anee, npaBas 4acTh ypas-
nennst y'(t) = A(t,y(t)) HenpepsiBHa (TOCKOILKY HenpepbiBHA ¥y (1)), a mostomy upu Beex t € [0; 7]

CYIIECTBYET UHTEIPAJT
t
[ Ay an ©)
to

Unrerpupyst obe uactu ypasuenus y'(t) = A(t,y(t)) or ty mo t, B cuiny dopmynsl Hboorona—

JleitGuua (em. sexiwio 1) u HagaabHOro yeaoBus y(ty) = yo MOTyIaeM:

WG%@+ﬂy®—m=/Ahwmm,

to
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9TO U TPebOBAJIOCE.

2) (int) = (diff). B cury siemmst |1] u menipepbiBHOCTH byHKINE (1) TOABIHTErpaIbHAsT (DYHK-
mus B () menpepbibHa, a nosromy narerpan (6) mpu Beex t € [to,to + )] cymecrsyer u mormyc-
kaer juddepennupoBanne 110 BepxuemMy npejaeny. Ho Torma ns nostyuaem: y(t) € CH([0; 7], B),
y'(t) = A(t,y(t)) upu Beex t € [ty,to + T, y(to) = yo, 9T0 U TpebOBATIOCH. A

Buauenue jeMMbl [2] B TOM, 9TO BOIPOC O CyIIECTBOBAHUKM U €IMHCTBEHHOCTH DPEIICHHUS 3aa41
Kommu (3) (mmm (2)) Ha KOHEIHOM OTpE3Ke CBOMUTCS K AHAJIOTUIHOMY BOIIPOCY /IS HHTETPAJIbHOTO
ypasuenust (4)).

Kak HETPYAHO JO0Ka3aThb (CM. 3a1aTy , JAHEIHOe IIPOCTPAHCTBO
Bto,T = O([to, to + T], B)
ABJISIETCS OAHAXOBBIM OTHOCHTEIHHO HOPMBI

1yllg,,r = sup [ly(®)]]- (7)
tE[to,t0+T]

CJIQ,HOB&TGJH)HO, JJIA CbI/IKCI/IpOBaHHOI‘O 3JIEMEHTa 2g € B «mojiocay

B o = U(t) €Bror | sup [ly(t) =zl < R
tE[to,t0+T]

SBJIIETCS 3aMKHYTBIM IIApOM B GaHAXOBOM IPOCTPaHCTBe By, 1, a cienoBaTe/bHO, IOJIHBIM METPHU-
YEeCKUM MIPOCTPAHCTBOM OTHOCUTETHHO PACCTOSHUSI, TOPOXKJIEHHOIO HOPMOi ||. ||Bt0’T. 3/1ech mapamer-
pol tg = 0, 20 € B, R > 0 npon3BOJILHBI.

Jlemma 3. Ilycrs tg > 0, R > 0, yo € B upoussosbubl. Torma mainércs Takoe 1" > 0, 1ro

npu Beex T € (0, 7"] pererne unTerpaibHoro ypasHenus (4)) #a mpomexyTke [tg, to+ T cymectByer

R

to 0.1 (Mapivu ciioBaMu, nHTErpajbHOE ypaBHEHUE nMeeT HEKOTOPOe

R
t0,Y0,1"

1 eJIMHCTBEHHO B Kjiacce B
pellieHre Ha MPOMEKYTKe [tg, o + 1’|, upuHajexaiiee MHOKecTBY B a JIDyI'uM pelreHuii u3
2M020 MHOICECBA YPABHEHNE He UMeeT. )

Zloxazameavcmeo.

JList moKazaTebCTBa BOCIIOJIb3YEeMCs METOIOM CKUMAIOMINX oToOpaxkKenuit. Breém oreparop
Ato,yO,T : BtmT - IBgl‘/o,T

(aBucsmwmii ot tg = 0, yo € B, T' > 0 Kak oT napamerpos) 1o ¢GpopmyJie

t

Ay yorz = Yo + / A(r, z(1)) dr. (8)

to
(TOT (baKT, YTO IIPpU KazKA0M 3HAQYEHHUU ITapaMeTpPOB 3TOT OlIepaTop ,H‘GIL/'ICTBI/ITGJH:;HO CTaBUT KazKJ/IOMY
3JIeMeHTy OaHaxoBa IPOCTpaHCTBa B, r HEKOTODBIIl 3JIEMEHT TOIO Ke IIPOCTPAHCTBA, CJICLyeT U3
JIEeMMBI |1| 1 HENIPEPBIBHOCTU MHTETPaJia C IMePEMEHHBIM BEPXHUM IIPEJIE/IOM OT OrPaHUYeHHON (hYyHK-

I1n. )



Hawm nazo Beibpars 7" takum obpasom, 4rober npu Beex I € (0,77] a) oneparop Ay, r 0T0O-

R
to,y0,1"

MHOXKECTBE CKUMaOIMM orieparopoM. (B jrasbHeiinenm jjisi COKpallieHns 3aiucu mapaMeTpsl tg, Yo,

pazKa.Ji Ka)K,HbeI JIeMEHT MHOKecTBa B CHOBa BO MHOXKECTBO BtRO vo,T n 6) ABJIAJICA B 9TOM

T y oneparopa A omyctum.)

s a) mpoBeiém OreHKy

t
< sup [A(T, 2(r)) || d7 <

[A2(t) = yollB,yr =  sup
te[t(),to-i-T] to

te [to ,to +T]

/ " A(r () dr

to

to+T
< / |A(T, z(m))||dr <T sup AL, s).

to t € [0;t0 + T
s € [0 ]lyoll + R

s 6) mpoBesém OIeHKy

[Az1(t) — Az (t)|le,, » = sup
tG[to,to—l—T]

<

/tA(T, 2 (1)) dr — /tA(’T, 2o(T)) dr

to to

< sup [A(T, 21(7)) = A(7, z2(7)) [l dT < /0 [A(T, 21(7)) = A(7, za(7))[|dT <

tefto,to+T] J to t)

/N

/0 p(r, max([[z1(n)|, [[z2(T) [N 21(7) = za(T)] d7 <

to

<T  sup  w(t,s)]|z1 — 22HBt0,T'
t € [0;t0 + T

s € [0; |lyoll + R]

Urak, jyist BeIOJIHEeHYs yeioBuii (a), (6) npu HekoropoM T’ J0CTATOYHO, YTOObI JIJIsd 9TOT0 T BBIOJI-
HSUIACH YCJIOBHS
(T sup A, s) <R,
t € (05t + T
s € [0 llyoll + R]
T sup pu(ts) <
t € [0;t0+ T
\ 5 € [0;]lyoll + R

N | —

Ham tpebyercst, 4T00BI yC/10BUA @ BoinosHsmch npu Beex T € (0, T'] ms mekoroporo T”. Beibepem

cuadasia T mpousBosIbHO, 3areM nojabepém 17 < T takoe, 410

(T sup A, s) <R,
t € [0;tg+ T)

s € [0; |lyoll + R]

N | —

T sup  p(t,s) <
t € [0;to + T

L 5 €[0;llyoll + RI



(3TO MOXKHO CfleJIaTh, TIOCKOJIBKY Tpu (hukcupoBanHoM T’ B JieBbIX dacTsx oboux nepasercts ((10) 77

YMHO2Ka€TCA Ha KOHCT&HTy). Ho TOI'Ja TEM boJtee

(T sup At s) <R,
t e [0;5to + T
s € [0 [lyoll + R]

T s plts) < g
t € [0;to+ T

\ s €[0llyoll + R]

a TaKzKe
(T sup At s) <R,

t € [0;¢0 + T

s € [0;[lyoll + R]

N | =

T sup plts) <
t € [0;to + T

\ s €[0s]lyoll + R]
nist goboro T € (0,7']. A

B cuiny stemmMmbl 2| pe3ysibTar JieMMBbI |3| TOJTHOCTBIO IIePEeHOCUTCs Ha 3ajady Korm . Cdhopmyn-
PyeM COOTBETCTBYIOIIEE YTBEPIKICHNE.

Jlemma 4. Ilycts tg > 0, R > 0, yg € B dukcupoBaHbl TPOU3BOJILHBIM 00pa3oM. Torma Haiiaérces

trakoe 1" > 0, uro jya Beex T € (0,7"] permenne 3agaau Komm (3)) na npomexyrke [to, to + 7]

R

CYIIECTBYET U €AMHCTBEHHO B Kyacce By .

[Ipsimo ceityac BBIBeJEM OTCIOA YTBEPXKIEHUE 00 OTCYTCTBUM <«Pa3BETBJICHUIT» pEIIeHUd 3a/1a-

an (2).
JIlemma 5. Ilycts y(t), yo(t) — pemenns 3aa4au COOTBETCTBEHHO Ha, IIPpOMexKyTKax T; u Ts.

Torja ojHO U3 ITUX pelleHuil ABJIsIeTCs MPOJIOJIKEHHEM JIpYyroro (B YacTHOCTH, OHH COBIAJIAIOT,
ecn T1 = Ta).

Joxazameavcmeo. Ilpeanosoxkum NpoTuBHOE:

i (t) Zy2(t) ma TN Ta

Paccmorpum MHOXKECTBO
TZ={teTinTz|nt)# @)}

Cpasy samerum: 0 ¢ T7 (B cily HAYaabHOTO YCIOBHS 3aJaHH ) JlaJsiee, MHOXKeCTBO T 7 OTKPBITO
KaK IIOJIMHOXKECTBO 71 M 73, HOCKOJIBKY SIBJISETCs TPO0OpasoM MHOKecTBa (0, +00) 1pu HEIPEPBIBHOM

orobpaxkenun t — ||y;(t) — ya(t)||, onpenenénrom ma T; N Ty. Tomoxum
T* =inf 77

Bamerum: T* ¢ T7 (cneposarensho, yi(T*) # y2(T*)). B camom geme, ecin T* = 0, 310 yxKe

nokazano panee. Eciam sxe T > 0, To T* — rpanndHas TOYKa MHOXKeCTBa 7T 7, a CJIeJI0BATEIbHO,
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T ¢ 77, HOCKOJIbKY 3TO MHOMKECTBO OTKPBITO B 77 N T3. 3HauuT, cymecrsyer Takoe t; > 1%,
gro t; € T7 C Ti N Ty, upuuéM Iepecedenue Joboil mpasoil mojayokpectrocTu Touku 1% ¢ T7
HEeILyCTO.

B cuny sameqannus 2] dyuxmuu vy (t) u yo(t) aisores pentennsvu 3agaqu Korm
{ y(t) =Alty), t>T7
y(T7) = (1)

Ha npomexkyTtke [T%¢1]. B cuy nenpepsiBaocTr 41 (t), y2(t) umeem

(11)

Riz =max sup |y (t) — 1 (T7)]| < +o0. (12)
1=1,2 te[T* t1]

B cuny nemwmbt (4| cymectByer Takoe 77 > 0, aro mis soboro T € (0, 7] permenne 3amaan Ko ((11])

Ha nipomexxyTke [T%,T* + T, yaoBieTBopsifoliee yCIOBHIO

ly(¢) =y (T7)|| < Ruo, (13)

enuaCTBeHHO. B3sB T = min(7",t; — T™), mosydnmM IpOTHBOpPEYNeE, MOCKOIBKY B CHITY yCJI0-
BUE BBITIOJIHEHO, & Y1 Z Yo B JIIOOOH 1paBoit moayokpectaoct 1. A

Tenepb MbI TOTOBBI ¢(HOPMYJIUPOBATE U JIOKA3aTh OCHOBHYIO T€OPEMY 3TO JIEKIHH.

Teopema 1. (O HenpogomkaemoMm perrennn.) CyliecTByer 1 eJIMHCTBEHHO HEIIPOJI0/IZKAEMOe
pemenne §(t) € C*(To; B) samatu Koum ([2). OHO yIoBIeTBOpseT CIeyomuM yCIOBIsIM:

1) To = [0;Tp), 0 < Tp < +o0;
2) B ciaydae Ty < 400 BEPHO TIPEJIEJIbHOE COOTHOIIEHUE

im0 = oo (14)
3) Besikoe Jipyroe perenne 3ajaqu (2]) siBiisiercst orpanndenuem perenns §(t) #a npomexyTok T C 7.

Samevanue 4. B ciyqae Ty = +0o coornomenue lim;, 4o [|7(f)|| = +00 MOKeT Kak BBIIOIHATHCH,
TaK U He BBIIOJHATHCA.

Jlokazameavcmeo. B cuiy semmbl [4| cymecrsyer pertenne 3aja4un Kommn ([2)) xorst 661 HA HEKO-
topom orpeske [0,7]. B cusy stlemmbr 5| 3 Jr00bIX ABYX perenuii 3agadn Ko OJTHO ABJISIETCSI
[POJIOJIZKEHUEM JIPDYTOTo (B YaCTHOCTU, OHU MOI'YT COBIAJIATH).

Paccmorpum Teneph st Kaxgaoro T > 0 sece dyuxkuun us C1([0; T); B). Cpeau HUX uin ecThb

perrerne 3a1a4un (2)) Ha npomexyTke [0; 7], wan wet. [Tomoxkmm
T = {T > 0: 3 pemenne samaun (2) uz C*([0;T],B)}, Top=supT.

Ecmu Ty = +00, To cymecryet pemenue j(t) € C([0; +00), B). B camom zesie, BrIGupast 11oc/ie1o0Ba-
TesIbHOCTD 1), 1 400 U COOTBETCTBYIOIILYIO eii Toce0BaTebHOCTD perennii {y, (t)}, B cuity ieMMbr
HOJIyIMM, 9TO 1pH Beex n € N perrierne ¥, 11 €CTh IPOJIOIZKEHNE PeIeHns Yy,. [losromy dynKIms
yn<t)7 t e [Tn—l;Tn)a n 2 27
yl(t), t e [O, Tl)

y(t) =
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1 Oy/leT HeIpoJI0JIZKAeMbIM pellleHneM, onpe/eJéHubiM Ha [0; +00). Ipyrux e pemenuit (He ¢BO/Is-
muXcsl K orpaHndenno §(t) Ha MeHbIIHil IIPOMeXKyTOK) He Oyjer B cuity jeMubl 5]

[Iycrs Tenepn Ty < +oo. Torma runorerndeckn BO3MOXKHEI jiBa ciaydas: a) Ty € T; 6) Ty ¢ T.

B ciyuae a) cymecrsyer pemenne y(t) € C([0; T, B). Ho Torna 5 cuy semmbt [ npuvenénnoit
K 3azade (3) ¢ ty = Tp, perieHne MOXKHO IPOJIOJIZKATE 3a TOUKY 1p, IpUIéM 00€ 0THOCTOPOHHUE PO~
ussoznbie Y’ (To) n y' (Th) 6yayr cymecrsosars u pasusaTbea A(Ty; y(1p)): neBasg — 110 oIpeIeICHHIIO
periernst Ha [0; Tp|, mpaBast — 1O OIIPEJICJICHUIO PEIIeHnst 3aa9u Kol ¢ Ha9aaoM MpoMeKyTKa B
touke Ty. CiieoBaTeIbHO, MBI [TOJIYIUM DeIleHne Ha OOJIbIIEeM MTPOMEXKYTKe U MPHUIEM K POTHBO-
peunto ¢ onpenesnenneM Ty. Utak, ciaydait a) nekIodaeTcs.

B ciaydae 6) paccyKJIeHHsIMU, aHAJOIMIHBIME [IPOBEJEHHBIM it Ty = 00, ycTaHaB/IMBaeM
CYIIECTBOBAHME ¥ €JIMHCTBEHHOCTH perieHus y(t) 3a1aqu ua nosyuarepsase [0; 7). Coydait 6)
pacrajaercst Ha JiBa [MOJICITydast:

(61) lim;_7_o|ly(t)|| = +oc (T. e. permenue HeorpaHUYEHO B JIO6OH JIEBOIl TIOTYOKPECTHOCTH TOY-
ku Tp);

(62) Timy 7 olly(1)]| < +oc.

[Tokazkem, uro BapuanT (63) mck/OUaeTcsa. B camom neste, mycth yHKnus y(t) orpaHnveHa B

HekoTopoM mosyunTepsaie (Ty — v;Tp):
AC >0Vt e (To—vTo) [ly@®) <C.
Torya B cuny (Ay) nmeem

vt e (To — v To) AR y@))] < sup At s) =: L.
t € [0; To]
s €1]0;C]

Ho rTorma w3 ypaBHeHust 3aJa4u BBITEKAET, 4TO IpousBogHas ¥y (t) orpanndena BeguauHoil L
uput € (To—;Ty). Crnenoarensro (eM. jgeknuto 1), byuakims y(t) mummun-wenpepsisaa Ha (To—7; To),
a 3HAYUT, yJ0BJIeTBOpsieT B Touke T cieBa ycsouio Komm. Urak, cymecrByer mpejes

Yo = lim y(t).

t—To—0

Hoonpenernm dyukmuio y(t) B rouke Ty snauanuem Yy. [onyuennas dynknus Y (t) Oymer HempepbIB-
Hoit B Touke T ciea. Torma B cuity jiemmbl 1 91oit eknuu dyuaknusa A(t, Y (t)) Toxke HenpepbiBHA

B TO4YKE To CJieBa, a CJIeJ0BaTeJIbHO,

lim A(t,y(t) = lim ALY (8) = A(To, Vo). (15)

t—To— t—Tp—0

Ho mockosbky mipu ¢ < Ty Bepuo pasenctso 3y’ = A(t, y(t)), uz (15)) momygaem coornorenue

lim y'(t) = A(To, Yo). (16)

t—To—



OJiHAKO OTCIO/Ia B CHJLY JIEMMBI O MPOJIOJIZKEHUH B TOUKY Cjiejyer, uro (dbyHKius y(t) mpogoKuma
¢ [0;Ty) ma [0;7y] ¢ coxpanenuem HenpepbIBHOI i depeHimpyeMocTi (0003HAYUM TIOJTY YEHHY IO
dbyukmuio gepes Y (1)), npuaém Y'(Ty) = A(To, Yo), T. e. Y(T') — perenne na [0, Tp| u Mbr mpuxo/m
K IIPOTHBOPEIHIO ¢ ycsaosueM ciydast (6) (perrenns na [0; 7o) me cymectsyer).

Takum ob6pazom, ipu Ty < +00 peanusyercs JInib ciaydail (61):
limy 7, o[y (t)|| = +o0. (17)
3. YeraHOBUM Teleph, YTO UMeeT MecTo Gojiee cusibHoe, yeM ((17)), coorHorenue

iy (6] = +oo. (18)

Uraxk, Tpebyercst 10Ka3aTh:
VM > 036 >0Vt € (Ty — 0;To) N [0; Ty) |ly(t)]| > M.
[TpeoI0KIM IIPOTUBHOE:
M > 0V6 >0 3t € (To — ;o) N [0;Ty) |ly(t)] < M. (19)
Badukcupyem uncio M uz (19). B cuny (A4) Gynem umers
Vt € [0;Tp), V2 € B (||lz]| <2M = ||A(t,2)|| < sup A(t,s) =: E). (20)

t € [0; To]
s € [0;2M]

s u ypasaenus y'(t) = A(t,y) nomydaem:

Iy @I < E mpu |y(@)l| <2M, ¢ €[0;Tp). (21)
BoiGepenm 0 < £ n Bosbménm u3 (19)) coorsercrsytomee ¢ = t*: [|y(t*)|| < M, To—§ < t*. B cuy
CYIIIECTBYET TaKOe t** gro To— 8 < t* < t** < Ty u ||y(t™)|| = 2M. Ho Torga B cuity HenpepbIBHOCTH

dbyukmum y(t) («mpoobpas 3aMKHYTOTO0 MHOXKECTBA 3aMKHYT» ) CYIIECTBYeT Takoe t*** € (t*; t**], uro

ly(t ) = 2M, vt e (57) |ly(®)]] < 2M,

OTKY/Ia B CHJLY
ly'(t)|| < E npm seex t € [t5;¢™].

O/1HaKO B 9TOM CJIydae OJJHOBPEMEHHO

SE

ly(™) =y < [ =] E<d-E <

ly (&™) =y @) = [y = Ny@E) = M

-E <M (cm. mexrmio 1),

l\DI»—l



[Toyuennoe nporuBopedne jgokasbiBaer ((18). A
Samevwanue 5. Oyuxus f(y) : By — By Ha3bIBaeTCS 02DAHUMEHHO AUNUUY-HENPEPLIEHOT, €CITH
cymectByer Takasg dyuknug pu(x) : [0,4+00) — [0, +00), orpaHnvueHHAs Ha KarXKJOM OrPAHUIEHHOM

MHO2KeCTBE, 9TO

Yy, 42 € By [[f (1) — f(y2)ll2 < plmax({lyally, lw2ll2)lly2 — g2l

Mupivu ciioBaMu, 910 (DYHKIWS, JIUIIIAI-HeIPepbIBHAs B KazKJIOM I1ape (BO3MOXKHO, CO CBOEH KOH-
crauroit Jlummmna).

Samevwanue 6. Oyuxnusa f(y) : By — By Ha3bIBACTCS A0KAALHO AUNUWUY-HENDEPLIGHOT, €CIIN
JUTsT KasKJI0i TOUKM Yy € Bj cymiecTByer Takas OKpeCcTHOCTh Bs(yp), B KOTOPOii JaHHast DyHKIH

ABJIAETCA JII/IHHII/IL[—HereprBHOI?’I, T. €.
Vo€ By 30 >0, 3L >0 Vyr € By [y —wolr <6 = [|f(y1) — f(wo)ll2 < Lilyr — wol|1-

B reopeme dpurypupyer orpaHudeHHO JUIIIUI-HENPEPbIBHAA (PYHKITUA. YCJIOBUE JIOKAJTHHO JIMITIIIHIL-

HEIPEPBIBHOCTH sABJIsieTcst 6oiee CabbiM.
Samaun 1JIsi CAaMOCTOSITEJILHOTO PEIeHUsT
1. lokazars, uro smHeitnoe npoctpanctso B = C([a, b]; B), cHabkEHHOE HOPMOIT

lylle = sup [y@)],

t€la,b]

e B — 6aHaxoBO NPOCTPAHCTBO, sABJsIETCS OAHAXOBBIM ITPOCTPAHCTBOM.
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