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B paGore HaiigeHbl YyCJOBMSA Pa3pelIMMOCTH IEPHOAUYECKOH KpaeBoil 3ajauyM UIA  OJHOIO
auddepeHIHANBHOIO YPABHEHHs NePBOr0 MNOPSIAKA, He Ppa3pelieHHOr0 OTHOCHUTEJLHO IPOU3BOJHOINA.
ITocTpoenne MaTeMaTHYeCKHX MojeJeli HEKOTOPHIX peajbHBLIX MNPOLECCOB MPUBOAUT K 3ajayaM s
00bIKHOBEHHBIX IM(pdepeHHAIBHBIX YPABHEHMI, He pa3pelieHHbIX OTHOCUTEJIBHO cTapiiel Npou3BOAHOM U,
B YacTHOCTH, K 3ajaye, paccMaTpuBaeMoii B padorte. Ilo3Tomy mccieroBaHHe Takux 3ajay siBJsieTcsl
akTyaJabHbiM. C NOMOIIBI0O MeTOJa SIBHON JIMHeAPU3ALMU HMCXOJHAsl 3aJa4Ya CBOAUTCH K KBAa3WJIHHEHHOMH
KpaeBoii 3a1ave, 115 J0Ka3aTeJbCTBA CYIIeCTBOBAHMS PelleHHs] KOTOPOii NMpUMeHsieTcsl TeopeMa 0 HesIBHOM
oneparope. B padore noka3piBaeTcs cylecTBOBAHHE PellieHHsl paccMaTpuBaeMoii 3a1a4u Ha mape paguyca R
¢ LIEHTPOM B HyJe NPOCTPAaHCTBAa HelpepbIBHO AU depeHnMpyeMbIXx pyHkmmuii. Pe3yabrarel padoTsl MOTyT
OBITh MCHOJIL30BAHBI NPH HCCICJI0BAHMM KPpaeBbIX 3ada4y sl OOBIKHOBeHHBIX AU depeHIHAILHBIX
YPaBHEHHI MePBOro NOPSIAKA, He pa3pelieHHbIX OTHOCUTEILHO IPOU3BOHOM.
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ABOUT EXISTENCE PERIODIC SOLUTION OF BOUNDARY VALUE PROBLEM FOR
ONE DIFFERENTIAL EQUATION OF THE FIRST ORDER WHICH HASN’T BEEN
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Conditions of solvability of a periodic boundary value problem for one differential equation of the first order
which hasn't been resolved by rather derivative are found in work. Creation of mathematical models of some
real processes leads to problems for the ordinary differential equations which haven't been resolved by rather
senior derivative and, in particular, to a task, considered in work. Therefore research of such problems is
actual. By means of a method of obvious linearization the initial task is reduced to a quasilinear boundary
value problem, the theorem of the implicit operator is applied to the proof of which existence of the solution. In
work existence of the solution of a considered problem on a sphere of radius R with the center in zero of space
of continuously differentiable functions is proved. Results of work can be used at research of boundary value
problems for the ordinary differential equations of the first order which haven't been resolved by rather
derivative.
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PaccmoTpuM mepuonuYeckyro KpaeByloo 3amady Ui Jud¢epeHIHaTbHOr0  YpaBHEHHS
MIEPBOTO MOPAJKA, HE Pa3pEIIEHHOI0 OTHOCUTEIBHO IPOU3BOIHON

g(t,x)= f (t,x),

x(0)=x(T),te[0;T], 1)



rne pynknuu f, g :[O;T]x RLSR npearnonaraeTcsi, 4ro GyHKUUs ( HENpepbIBHA, (YHKIIHS
f ynosmnerBopsier ycnosuto Kapateonopu.

[Tycte C - mpoCTpaHCTBO HEMPEPHIBHBIX Ha OTpPE3Ke [O;T] ¢bynkuuit, L, — npocTpaHCTBO

U3MEPUMBIX OIPAaHUYEHHBIX B CYIIECTBEHHOM Ha OTPE3KE [O;T] byHKINH, ct - IIPOCTPAHCTBO

HEenpepbIBHO AU(GEepeHIIUPYEMbIX Ha OTPE3Ke [O;T] byHKIUE ¢ HOPMOI
[Xlez =X + Xl

[lon pemieHneM MNOHMMAETCS TaKOM 5SJIEMEHT MPOCTPAHCTBA Cl, KOTOpBIM TOYTH BCIOAY
YIOBJIETBOPSICT YPAaBHEHHIO M KPaeBOMY YCJIOBHUIO 3a1a4 (1).

B paGote pokaspiBaeTcs cylecTBOoBaHME pemieHus 3amgaud (1) B mape paaumyca R ¢

LEeHTpoM B Touke X =0 mpocrpaHcTBa C!. C nomousio Metona sBHOI JTuHeapu3auuu 3anada (1)
CBOOUTCA K KBAa3WJIMHEHHON KpaeBOW 3ajade, sl JTOKA3aTeNbCTBA CYIIECTBOBAHUS PELICHUS
KOTOPOIi IPUMEHSIETCsl TeopeMa u3 padboTsl [8].

bynem paccmarpuBaTth 3amauy (1) B Hpeanosio>kKeHWH, YTO CYIIECTBYET Takas (YHKIUS
Jdo (t,v) =1 (t)v, YAOBJIETBOPSAIOIIAS YCIOBUSM:

- I KaKI0ro (uKcupoBaHHOTO te[0;T] Ha uMckoMOM Iape ¢ IEHTPOM B Touke X=0
npocrparcta  Cl  BBINONHAETCS HEPABEHCTBO: |90 (t,v)—g(t,v)|£k1|v| (manHOE  yCIOBHE

npejmnosaraert, 4to GyHKus g (t,v) JI0JKHA yJIOBJIETBOPATH YCIOBUIO (g (t, 0) -0 (t, O) =0);

t
- ontepatop M :Ct — C, onpenenenuprit pasenctroM: (Mx)(r)= Il_l(s)(go (s.%(s))- g(s,x(s)))ds :
0

SIBJISIETCS BIIOJIHE HETIPEPBIBHBIM OMIEPATOPOM.
Hekotoprle MareMaThueckne MOJENHM pealbHBIX MPOLIECCOB MPUBOAAT K 3ajadyaMm JUis
OOBIKHOBEHHBIX AU(PEpEeHIINANTbHBIX ypaBHEHUH, HE pa3pelIeHHBIX OTHOCUTENIBHO CTapliieit
MIPOU3BOTHOM M, B YACTHOCTH, K 3a7ade (1). OObIYHO TpH KCCIIeIOBAaHWN HETMHEWHBIX 3a71a4, B TOM
yucie u 3aaa4u (1), ucronb3yercs siBHas WM HEsIBHAsI JIMHeapu3alusi. B yactHocTH, B pabdortax [4,
6,9] ucnonb3yercs peayKIus HEMMHEHHOU 3a/1a4l K HEKOTOPOH BCIIOMOTaTeIbHOM KBa3UIMHEHHOM,
K KOTOPOI IPUMEHSIOTCSI U3BECTHBIE CXEMBbI UCCIIEIOBAHUS HAa Pa3peIIMMOCTh KBa3WJIMHEMHBIX WU
PE30HAaHCHBIX KpaeBbIX 3amad. K uuciay MeTOJ0B, HCIOJB3YIOMIMX HESBHYIO JHHEAPU3AIHNIO
HEJTMHEHWHBIX 3a/1a4 MOXXHO OTHecTH MeToll Hrtotona-KanTopoBuda, MEeTO 1 IPUMEHEHHUS TEOPEM O
HESBHON (YHKIIMH, METOJbI TEOPUU HEIMHEWHBIX (DPEATrOIbLMOBBIX OMEpaTopoB. B sTom ciyuae

HEJTMHEHHBII orepaTop anmnpoKCUMHUPYETCs CBOei mpousBoanoi [2,3,5,10].



Kak yxe Obl10 yKazaHo paHee, B pabOTe MCIONB3YyeTCs MepBbIi moaxoa. OTMeTuM, 4To B
OTJIIMYUE OT paHee IHUTUPYEMBIX paboT, B HACTOALICH paboTe MpEeIroiaraeTcsi, YTo HEJIMHEHHYIO

3amaqy s audepeHnanbHOr0 YpaBHEHUS IIEPBOTO MOPSIKA, HE Pa3pelIeHHOT0 OTHOCHTEIHHO

POM3BOIHOM MOKHO 3amucath B Buae (1) i, uto cymecrsyer Takas pynkuus go(t,v)=1(t)v, wis
KOTOPOH  BBINOJHAETCS HEPABEHCTBO |go (tv)—g (t,v)| <k|v|. Homumo otoro, B pabore

UCIIOJB3YeTCsl MOJAXOJ, NPEJIOKEHHBIH aBTopoM [1] Juis J0Ka3aTelbCTBA Pa3pelIMMOCTH

KBa3WJIMHEWHBIX KPAeBbIX 3314 B CIy4yae pe30oHaHca.

O603Haunm uepes h(t)= 1 , TIPH 9TOM OyIEM IPEAIOIAraTh, 4TO (QYHKIUSL I_l(t) el, Ha

()
OTpe3Ke [O;T] . CymectBoBanue Takoil pyHKIMHU O3BOJIsET 3aAa4y (1) mepenucars B BUje

X(t)=h(t)(go(t.X)—g(t,x)+ f (t,x)),

x(0)=x(T),te[0;T]. @

O6o3HaunM uepes X u Y TpocTpaHcTBa X = {x € Cl[O;T]| x(0)= x(T)} uY =C[0;T]

COOTBETCTBeHHO. Tornaa 3agauy (2) MOXKHO 3amucaTh B BUJE ONEPATOPHOTO YPaBHEHUS
Lx = Fx (2%)
B IpoctpancTBe X , rae onepatopsl L, F: X —Y omnpenenensl paBeHCTBAMU
Lx =x, Fx=h(t)n(t, x, %),
rae n(t,x, X) =dJo (t, X)— g (t, X)+ f (t,X). OTtmeruMm, YTO KpaeBas 3amada (2) sBiseTcs
pe30HaHCHOM, Tak Kak oneparop L: X —Y He oOpatum.
O0603HauuM s1po U 00pa3 JimHeHoTro onepatopa L uepe3 kerL wu R(L) COOTBETCTBEHHO.

HeHOCpeL[CTBeHHa}I HpOBepKa IIOKAa3bIBACT, YTO HI[pO OHepaTOpa L umMmeer BHU/.
kerL:{ X e X | x(t)zconst}.

OnepaTop L sBmseTcs HETCPOBBIM OIICPATOPOM. HpOCTpaHCTBO X MpeacTaBuMoO B BHUJIC:

X=X,®kerL, rme mnoampocrpancTBo X, :{ Xe X| X(O) = 0} . Torma »snement Xe X
IpeJCcTaBUM B BUJE X=y+U,Tae y € X, u uekerL.

Ilycts P:X — X mpoekrop na kerL, ompenenennsni pasencrsom (Px)(t)=x(0), a

T
1
Q:Y =Y mpoektop Ha R(L), Qy=y —?J. y(s)ds. Torga cOOTBETCTBYIOMIMI JOMOTHUTEIbHBIN
0

T
1
npoektop Q¢ mumeer Bug Q°y = - I y(s)ds , OTKyZa oOpa3 onepatopa L:
0



R(L):{y eY ]'y(s)ds:o}.

Hanum onpenenenue 00o6menno obparnoro oneparopa [1]: Omeparop K, :R(L) — X

Ha3bpIBaeTcsi 0000IIEHHO OOpaTHBIM K JHMHEHHOMY omepatopy L: X —Y, accommupoBaHHBIM ¢
npoekTopoM P : X — X, ecnu cripaBeJIMBbI PaBEHCTBA:

1) LK,y =y nus moboro Y € R(L);

2) Kplx =P®x gt moboro X e X ;

3) P°K pY =Kpy mus moboro y e R(L).

YcnoBumcs B lanbHelieM 0000meHHo oOpatHslii k L orneparop K, 3anuceiBars npocro K.

M3 HerepoBocTH omepatopa L cieayer, 4To CyHIECTBYeT O00OOLIEHHO OOpaTHbIA K L

t
onepatop K :R(L)— X, onpenensemsiit o dopmymne: (Ky)(t)= _[ y(s)ds.
0

Tak kak omeparop L me obparum (R(L)#Y ), To HYXHO I0Ka3aTh CYIIECTBOBAHHE TAKHX

MHOXkecTBa M 1 HempepbiBHOTO omeparopa T : Xg — KerL, uto oneparop F(I +T) NEPEBOAUT

3TO MHOX>KCCTBO B O6p33 oreparopa L. I[JIH 9TOI'0 MPUMCHACTCA TCOPEMA O HCABHOM OIICPATOPE K

OIICpaTOPHOMY YPABHCHULO!:

Q°F(x,u)=0. 3)
3ameuanne. Cnenys [7, ctp. 670] Oynem otoxaecTBisaTh nmpocTpaHctBa X @Y u X xY ¢

COTJIACOBAHHBIMH HOPMAaMH: ||(x; y)” =[x +[¥ly (to ecte X @Y <> X xY, x+y<>(X;Y)).
ITooTomy, nmanee mpu HEOOXOAMMOCTH IpAMYIO Tomojorudeckylo cymmy Xg@kerL Oynem
paccMaTpuBaTh Kak mpsiMoe mpomsBeneHne XgxkerL c¢ msomerpuuHOi HOpMOH, TpH 3TOM
3HaueHue ornepaTopa F Ha amemeHTe X = y+U Oynem 3amuceIBath B BUAe F ( 7 u).

PaccMmoTpum npousBoHyO oneparopa F B HEKOTOpOit Touke ( X0 uo) KaK oreparop BUja:

F'(x0. Up): Xo@kerL—Y,
TOTJIa OTIepaTop F'( X0 UO) MOJKHO TIPEJICTaBUTh B BHJIE CYMMBI OIIEPAaTOPOB
F'(x0. o) =F (%0, Uo)+Fi (0. Uo).

rie Fy, (X0, Ug): Xo =Y u Fj(x0,Up):kerL—Y.

Jlst periennst BOIpoca o pa3pemnMocTy ypaBHeHus (2*), a, ciemoBarenbHo, u 3agaun (1),

BOCIIOJIb3yeMCsl TeopeMoii u3 [8]:



Teopema 1. Ilycts onepatop L - HerepoB, K - 00606menHo oOpaTHbIi kK L omepatop,
npousBeneHne KF  BronHe HeNnpepblBHO, omepatop F  HempepblBEH W HMMEET 4YacTHYIO

npousBoaHyo F (XO: uo), HEMpephIiBHYIO B Hylde O € X (B manpHe#ieM MosoxuMm 0 = (O;O)).

[Tycte panee F(0,0)e R(L), onepatop Q°F (0,0) HENPEPBIBHO OOpaTUM ¥ CIPABEIJIUBBI

CJICI[yIOH.[I/IC OILICHKU:
1) H[QCFU’ o)
2) |Q° (! (z.u)~ F(0.0)) <c (2] +Jul) . ¥ Gou)e X ;

3) ‘Q°(F(;{,O)—F(0,0))H£k||;(||, vy e Xo;

4) |Fx| < a+b|x];

<m,;

5) bK| <1;

5 IKl@+bp) _ 1 e p— Jmk |
1-bJK] ™ ek 1+ Jmk | melymk +1+/mk)

Torpa cymectByer peuienue ypaBHeHus: LX = FX.

Bynem mpoBepsTh ycloBHS TeopeMbl 1 ans  omepaTropHOro  ypaBHeHus  (2%)

IMOCJICA0BATCIIbHO, C IIPUBCACHUCM Tpe6yeMHX IIpHu 3TOM OFpaHHHCHHﬁ.

1. [Tokaxkem, uto onepaTop F sBisieTcs HenpepblBHBIM. [TockonbKy QyHKIUS h(t) el,,a
dynkms N(t,X,X) TpeAcTaBuseT pasHOCTh HenpepbiBHOM dynkumn g(t,v) u dynkumn f(t,X),
yaoBIieTBopsitote ycnosuto Kapareogopu, To oneparop FX = h(t)n(t, X, X) - HEMPEPHIBEH.

2. TlepelineM K YCIOBHIO F(0,0)e R(L). 3anuimem ypaBHeHue (3) Ans omepaTOpHOTO

ypaBHeHus (2%*), 11 3TOro onpeaenuM BUj oreparopa F Ha sieMeHTe ( V2 u) eX:

F(zu)=h(t)(do(t, #,0)—g(t #.0)+ f (t, x.u)).

Otkyna Q°F (z,u)==|h(s)n(s,x+u, 7)ds u, cnenoBaTenbHO, ypaBHeHHue (3) 3anuuIeTcs B BUJE:

—|
O — -

Tij[h(s)n(s,;ﬁu,;g)ds:O.

0

Cornacro Teopeme 1 pomkuo Bmmonusthes yenosue F(0,0)eR(L), ¢ yuerom toro, uro
ycoBHe |go (t,v)—alt, V)| <k |V| IpeonaracT BBHIIOJIHEHHE DPABEHCTBA (g (t, 0) -0 (t, 0) =0,

nomyanm: F(0,0)=h(t)(go(t,0,0) - g(t,0,0)+ f(t,0,0))=h(t) f(£,0,0).



Torza nockonbky yenosue F(0,0) e R(L) osnauaer, aro Q°F(0,0)=0, momyqmm ycnosue:

%_Tfh(s) £ (5,0,0)ds =0.

0

3. Jlanee ompenenuM Buj omeparopa F ( 20 uo) :ker L —>Y . Ilockonmbky y omeparopa
F(x u) snement u eker L conepxur Tonbko dynkuus f(t, y,u), To
R (zu)=h(t) 3.4 (t zU).
rae f5, (t, x,u) osmauaer wactHyio mpomsBomHylo ¢ymkmmu f(t,x) mo Bropomy aprymenry,

neiicteyromyro u3 ker L B Y . Toraa oOparHblii oneparop ais oneparopa Q° Fu'(O, O) UMEET BUJIL:

(QCFU’ (o,o))_1 =T [T[h(s) 5. (s,0,0)dsJ .

TakuM 06pa3oM, OLIEHKA ETO HOPMBI [QCFU' (0, O)} <M onpenensercs KOHCTAHTOIM:

T -1

jh(s) f3.,(5,0,0)ds
0

m=T

4. Haiinem KOHCTAHTY C U3 YCJIOBHUS HQC ( R (;(,u) -F (0,0))H < C(”;(” + ||u

). b

TPE/ITOIOKCHHH, YTO YacTHas npowsBoinas pyukuwun f(t,x) mo X ymoBmerBopser ycrnoBuio
Jlunmmna mo BTopoMy apryMeHTy ¢ KOHCTAHTOM C, | f,(tx)—f,(t, %, )| <G, [% =X,
T

2 [0 545,200~ T (500

[° (i (o)~ Ry 0.0))] . = max <

<p

fyu(tyu)—f3, (t,O,O)HC < ﬂ02||;(+u||c < B, | x + u||C1 < B¢, <||;(||C1 + ||u||C1).
Takum 00pa3oM, KOHCTaHTa C = f3C,, rae [ = vrali Sup|h(t)| .

, B

5. Jlamee wHailimeM KOHCTaHTy K W3 ycioBus HQ° (F(x.0)-F(o, 0))” <k|x
npeanonoxenny, uro ¢ynkums  f(t,x) yzmosmerBopsier yciosumio JlMmumna o BTOPOMY
apryMeHty ¢ KOHCTaHtod K, : | f(t,x)—f(t,x )| <K, [% =X, m ¢ yuerom ycnoBus

|90 (V) =g (LV)[ <k M:

T

HQC(F (z,0)-F (0,0))HC = r[gaﬁ leh(s)(n(s,;(,;‘()— n(s,0,0))ds| <



< B|(90(t. 2,0~ 9 (t, £,0)) + ( f (t. 2.0) - f (£.0,0))| <

< A(|90(t #:0)~ 9 (t £0) +[ f (t.2.0) = T (1.0,0)] ) < Akl + kel ) < Arll e

Taxum oGpasom, korcranta kK = By, rae y =max(ke;ky).

6. Haiinem Temnepb OIICHKY HOpPMBI ||Fx||£a+b||x , B TPEANONIONKEHUH, YTO (GYHKIUSI

f(t,x)  ymoBmeTBOpseT  YCIOBHIO: ‘ f (t, X)‘ <o+ bl|X|, M C Y4ETOM  YCIOBHS
190 (V) =g (t.v)| <k [V]:

IFX]lc :[rg;eﬁ h(s)n(s,x,%)| < B0 (t. %)~ g (t.X) + f (t.x)] . <

sﬂm%ﬁfyg@@k+WGJMJgﬁ“ﬂﬂc(q+qhk» B(ay+a|X|c: )
Takum oOpa3oM, koHcTauTsl a = 38, b=fa,rae a= max(bl; kl) .

3ameuyanue. [l gokasarenbcTBa IMOJHOM  HempepblBHOCTH  IpoumsBeneHus  KF
paccmoTpuM pacmperue omepatopa K Ha mpoctpanctBo C, TO ecTb OyIdeM CYMTaTh, YTO
oneparop K neiictByer u3 npoctpanctBa C B C. Torma omeparop K BHoaHe HelnpepslBeH, a,

cienoBarenbHo, npousBeaeHue KF  Taxke BrosnHe HenpepelBHO. He TpyaHOo mokasarb, 4TO

||K||C_)C <T.

I[OKEI)I(CM CYLICCTBOBAHUC PCUICHUA YpaBHCHU | + T ds Ha

oc_,.—p

noanpocrpancTse X, copepkamierocs B npocrpanctse C. Toraa, BCIEICTBUE HENPEPLIBHOCTH

onepatopa F, mpaBas 4acTh AHHOTO ypABHEHMS TPMHALICGKHT Co M, CIEIOBATENIBHO, CAMO
pemenne X(t) Taxke MpUHAIEKAT C!. D10 nOKA3BIBACT CYLIECTBOBAHME PELICHUS MCXOIHOI
3agauu (1) B mpoctpanctee C L

7. IlpoBepuM BBINOJIHEHUE YCIOBUS b||K||<1. C yuerom ”K”C—>CST U paBEHCTBA
b = fa , nonyunm cnenyromiee ycnosue: affT <1.
[K[(a-+bp) _ 1

1-b[K] mc(\/mk +1+ \/W)Z

8. Haxonern ocraeTcs TPOBEPHUTH YCIIOBHE , TIe

o Jm
mc(\/mk +1+\/W)'

HEpaBEHCTBA:

I[J'I}I 3TOro IOJACTaBUM HaMIEHHBIEC BBIIIE KOHCTAHTHI B JICBYKO 4aCTb



T,B(a1+ap)< 1

1= paT mc(\/mk +1+\/ﬂ)2 .

Takum o0pa3oM, 0ObeqUHSS HaliIeHHbIE paHEee OLCHKH, MOJTYYUM YCIOBUS Pa3pelInMOCTH

KpaeBoi 3amauu (1):
Teopema 2. ITyctp dynkmus f (t, x) yIIOBJIETBOPsIET yciioBusiM Kapareogopu u BMecTe co
CBOCH YacCTHOW MPOU3BOJHOM MO X YIOBJIETBOPSIOT YCIOBHIO JIMMIIIMIIA TTO BTOPOMY apryMEHTY C

KOHCTaHTamu K, u C, [UIs Beex (t,x)e{(t,x) | te [O;T], —w0< x<+oo}, TO €CTh
[F(tx) = (1) <k, % =X,

£5(tx) - £ (tx)[<c,]x =%,

T -1

[h(s) f3(s,0)ds

0

[lycte nanee fz'(t,x) HerpepbiBHA B Touke X=0, T =M, QyHKIHUSI

g(t,v) HenpepbiBHA U CymecTBYeT Takast yHKLUA g (t,v) =1 (t)v, YJIOBJIETBOPSIOIIAs YCIOBUSM:

- I KaKI0ro (uKcupoBaHHOTO te[0;T] Ha uMckoMOM Iape ¢ IEHTPOM B Touke X=0

npoctpancTBa C BHINONHACTCS HEPABEHCTBO! |go (tv)—g (t,v)| <kq|v[;

t
- omepatop M :Ct — C, olpe/ieneHHbIHi PaBEHCTBOM: (Mx)(t)= Il_l(s)(go (sx(s)) - g(s,jc(s)))ds :
0

SABJISICTCSA BIIOJIHE HCIIPEPBIBHBIM OIICPATOPOM.

Torna ecnu pyHKIMSA h(t) = L el [O;T] U BBINIOJIHEHBI YCIIOBHUS:

I(t)
1) T[h(s) f (s,0)ds =0;

2) | (t.x)|<a +by|x];
3) affT <1
Bag+ap)T - 1

1-paT mc(\/mk +1+\/ﬂ)2 ’

4) rie  a=max(b;k), ,8=vraisup|h(t)|,

1 1 Jmk
=max(k;ky ), =+—==1, p= k= pr.c=pc,,
4 (1 2) q p r mc(\/mk+1+\/mk) Pr Pe.
B +ap)T

TO CyIIECTBYeT perieHue 3aaaqn (1) Ha mape Sg (0) c Cl[O;T] ¢ paguycom R = 1 faT
- Pa
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