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iTpo mmkHi THOR
d-cyorapmoniuanx QyHKIiH HeniIoro nopaary

[oxasano, wo nuxkni thou ynkuifi T (r, ) i N (r, u) = N (r, u,) + N (z, u,) Biggocno yrou-
nenoro nopsaky p (r) 8-cy6rapmoniunoi B IR™, m > 2, ¢pynkuif = Uy — ty HENiJOTO MOpsiA-
Ky p cniBnajaaioth, To6TO oaHouacHo MiHiMadbHi aGo cepeani, Y BHNAAKy JAOBiIBHOTO yTOWHE-
HOTO MOPAAKY P (r) TBepAXeHHs, B3araii Kaxydd, xuGue,
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IMoxkasano, wro nuxuue THIE Gyukuult T (r, u) 0 N (r, ) = N (r, u;) + N (r, u,) oTHOCHTEB-
HO yTouHeHHOro mopsiaka p (r) 6-cyGrapmonuueckoit B IR™, m == 2, dyHxuuu u = u; — u, He-
[e/oro MOPsAAKa P COBNAXAlOT, T. €. OJIHOBPeMeHHO MHHHMAJALHE HJAH cpeiHHe. B cayuae npo-
H3BOABHOTO YTOYHEHHOTO nopsaaka p (r) yTepxaenste, BooGlle roBopsi, JOMKHO.

Hexafi u — §-cy6rapmoniuna B R™, m = 2, ¢dyHKUig, To6Tr0 (YyHKLiD «
MOJKHA 300pasHTH B BHIISIAL 4 = 1y — U,, A€ Uy i U, — cyGrapMoHiyni B R™
¢dyukuii. [TosnaunMo uepes p,, p, piciBebki Macu OyHKuUiH u, i u,. Bynemo
BBaXKaTH, IO Wi MacH 3o0cepe/KeHi Ha MHOXKHHAX, sIKi He NepeTHHAIOTHbCH.
Sk BunuiHBae 3 Bifomol Teopemu Xana [1, c. 350], e He ameHInye 3araabHOCTI,
ajle JI03BOJISIE CINIPOCTHTH BHKJaJKH. He 3MeHInylouH 3arajbHOCTI, IpHIYCKae-
MO TaKOX, L0 NOPSAKH (GYHKLIH i, i 4, He MEePeBHILYIOTL NOPSAKY dyHKuil
u, QYyHKUIT 4, i 4, — rapMoHiuHi B ONHHHUHOMY OKOJI HYJIA 1 iy (0) = u, (0)=

Hexan
c(a,r)={x€R™ x—a|<r}, S(ar)=€R":|x—al=1},
n(t,u)=p;(c(0,?),d,=m—2, m=3,dy=1,
N(r,u;)=d, {u(r, w) ' mdt, i=1,2,
. 6
T(r,u)=—— | wt(x)do(x)+ N(r,uy), )
Cl S(0,r)
ae do (x)— enement naomi Ha S (0, r), ¢,, = 2n™2/T' (m/2), ut(x)=max{u(x),0}.
Hexat N (r, u) =N (r, u) + N (r, u), A(T)j A (T) — Binnosinno
HHXKHSI 1 BepXHsi rpanHuni ¢yukuii T (r, u)/re(r) npﬁ r— oo, ne p (r) — yrtou-
HeHHH mopsifok (MHB., Hanpukaaxn, [2, c. 69]). Beanunnu A i A(T) na-
BHBAIOTh THIOM i HHXHIM THNOM yHKUil u (abo T (r, u)) BiAHOCHO YTOYHEHOrO
nopsiaky p (r). Amanoriuno A (N)=lim N (r, u)/r*¢) (ue Tun i HHXKRil THO

r—»oo

dyuknii N (r,u)). ByneMo roBopuTH, o THI (HHKHIH THI) MakKCHMAaJbHHI,
cepenniii abo miniMasbHHH, B 3ajexHocti Big Toro, A(T)= - oo, 0 <<
<A(T)<<+ o0 un A(T)=0(A(T)= + oo, 0<TA(T)<< o0 abo A(T)=0).

Binomo [2, c. 81], mo aaa MepomopdHHX (QYHKIIH HeNiJoro nopsixy p
tune Qyukuia T (r,f) i N(r,0, c0,[) = N (r,0,f) + N (r, oo, ) Binnocuo no-
BIJILHOTO YTOYHEHOrO MOpsAaKy p(r) cniBmafatoTh, To6TO o0HABA OAHOYACHO
MaKCHMaJibHi, cepeini aGo MiniMaabui.

B nauift crarri nokasaHo, 1o crnpapelJIHBe aHAJOTiuHe TBEepIMKEHHS JUIf
O-cyGrapmoniuaux B R™, m == 2, QyHKUiA u, a TAaKOXK JOCHI/KYeThes s
X (yuknii cnieBigHowenna mix wwknivu thnamu T (r, ) i N (r, w).

Teopema 1. Hexad u— S-cybeapmonivna ¢ R™, m = 2, ¢pyukyia
nopadky p, p — Heyine qucao. Todi munu pynxyid T (r, u) i N (r, u) gidnoc-
HO dosiabH020 ymownenozo nopadky p (r) cnienadaroms.

Jdoeepennsa Bpaxosywoun, mo [3, c. 145, 146]

Nru)= [ g0,8)dp,®) = § 4, (x)do (x),

1
c,r) Cl” cxe S(0,r)
ne g(0,8) =1In|r/E] npu m=2i g(0,8) = |t ™ — 7" npu m=3,3 (1)

O/lepPIKYEMO
—emr | max iy (9, s (9} do () @

m

Hexait |x|=r, g=Ipl, B(r,u;) = S}lp u;(x), é=1,2. Tomi 3 (2) i nemn
|xl=r

T(r,u)=

4.4 3 [3] maemo
T (r,u)<<max{B(r,u,), B(r,u,)} <C (g, m)r’ ( j‘ N (t,u) t7""dt 4
1

+ r? N (¢, u) t*‘*-’*d:) ; 3)
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pe C(g, m)— nocriitna, wo 3a/JexHTh TIAbKH Bix ¢ i m. Hamani taki noc-
Tiltni Gynemo nosHauath uepes Cj;(q, m).

[punycrimo, mo A (N) = A <<+ oo. Toni N (r,u) <(A + &) " nan
r=ryle) i

r? 5 N u)t™ 7 dE N (g, u)lgre + (A + &) | £97"dir" <O (%) +
; )

Ta

+(A +e)r° f ey

;.
BpaxoBywouH, mio
j: PD=0—15;
lim 'i-—'-(‘ﬁ:}“— lim I = 1 3
e rsee P(r)— g+ rp"(r)Inr p—q
OJlEDIKYEMO

rvg N (t, 1) £="dt < Cy (g, m) (D + &) 1.

Ta

Otxke, aad r

s 1
T (r, u)/re < C, (g, m) (A + s)(l o PRIRH j t"(“_"“"gdt] Cy (g.m)(A-+e).

r

o(8) 3 (3) maemo

3 ocrannboi mepipmocti i 3 cmipBigmomenns A (V)<< 2A (T) oaepikyemo
0,5A (N) << A (T) <C,(q, m)E (N), {0 NOBOAHTL TEOpeMy.
Hexait p” (r) — yrounennii nopsjiok  (gvekuit u, robro, p*(r) e yroune-
numM nopsakoM i 0 << Tim T (r, u)/r” "7 << 4 co. ¥ upomMy BHNAAKY HHAHI
r—»o0
tuou dyukuiin T (r,u) i N (r, u) 6ynemo noanauary Bianosiano A(T) i A"(N).
Ouesnano, wo A*(7) << 4 oo, A'(N) << - co. B -

Teopewma 2. Hexat u— 6- CUUB(?,D}IOHH‘HG ¢ R", m=>=2, ¢ynxuia no-
padky 0, p — Heyire wucao. Todi A*(T)= A"(N)=0 "a6o 0 < A (T)<+oo

i 0<<A"(N)<<+ oo.
BayBaxenus B [4] mas S-cy6rapmoniunnx B R™, m>2, dynxnii
nopaAky o, 0 <<p <<, 3HalifeHO TOUYHY OIIHKY 3BepXYy BEJHUHHH é"(T) e-

pes Besuunnn A (N,) i A*(Ny), ne Ny(r,u) =max{N(r,u,), N (r,u.)}. Tlpu
1bOMY {\_(N) i A{N ) onHOYACHO JAOpIBHIOTL HYJO. 3 i€l OLiHKH BHILIH-
Bae A*(T) =0, skmo A"(N,) =0. Tomy Teopemy 2 aoseaemo pas 0= g== 1.
HoBegenns. Bpaxorsylo‘m, 110 A (N){QA'(T){—I— oo, JAOCHTL IO~
kasatd, mo A(T) =0, skwo A'(N)= 0. Hexait o' (r)=p, =1, A(N)=A,
0<<A < o0, N(ry,u)= epre, “ne (ry), (ey) — nocnifoBHOCTI JORATHIX M-
ced, r,— -+ oo, g,—0, npu L—» co. Toai A™(N)=0. Hexaii A, =A + &,
0<<e<<l, s,="Ve, rp. 3 (3) aan k> k,(e) onepiyemo
Vers g
T (s a)<Clgmsg(dy [ ™+ N(su) | ¢7dt+
: Veese
e

+ suN (ry, 1) f 1%t - Ass, S tp""‘gdf) < Cy (g, m) s7 (A, == -

Sk Ly

+ N (ry, ) 797579 + efrisg? + Aysry=7=") = C, (g, m) s (Aefp=072 -
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+ 792 (rplsy )P + € (ri/s )P + Ay (si/ry ) +H1=P) = C, (¢, m) s (A,efP—97% +
+ e 4 g0/ - A eltl—0)2),

3 ocraunboi HepiBnceri maemo A* (T) = 0. [lepexin Bin p*(r) =p 10
sarajgbHOro BHNAAKY 3iiiicHIoeTbest, sk B [5]. _

[TokaxeMo, 110 Y BHNAaAKy MAOBIJIBHOIO YTOUHEHOTO MOPSAKY (v {r)
TBCP/KCHHSA TeopeMH 2, B3araji Kamyud, XHOHe, TOOTO MOMKJMBHH BHIIAI0K
A(N) =0, A(T)= 0.

Poarnsnemo cyGrapmoniuny B IR™, m = 2, ¢yHKUil0O nopsaky o, 0 <
< p<< l v (0) = 0, rapMOHiYHY BCIOJIH, 3a BHHSTKOM IiBoci x; =1, v, —=
=0, m= 0, Taky, 1o

prorem=, F ST T

L -
n(r,v)= {protm=2, r, <r<<r,lnr;
—p —
pritm=21nm—tter,, o dnr, <r<<r,,

ne (r,) — nocaijoBHiCTL JojaTHIX uHced, ;’rk—yoo npH kR—co, r; ==
= 1, In"tVm=240)r, ri = 1. Jlerxko ﬁaum‘l{. I.LJ,O N (r,v)=Cd,,r* Inm=1"4or,

3EiAKH 01192p>rcyemo, o nopsiok GyHKUii v Jopismioe p. Bpaxoﬁylom, HLo
NpH 1M =
N(rplnrg,v)=prfInlnr, (1 4o0(l)), k— oo,

anpu m>=3
rplnrg

N(rylnry, v) = O0(rf) + pdprp—2te [ ¢'=Mdt = 0(rp), k- oo
g
maemo A(N) =0 aaa p(r)=p. Toxkaxkemo, mwo A5 p(r)==p BUHKOHYETHCH
A(T):>O
Hexaii r, <<r <C2r,Inr,. 3a nemoio 4.6 3 [3] npu m = 2

2rplnrg 2rplnrg,
¢
Bir, v+ g‘ .r:t(—f u}) dt > rmn(ry Inr,, v) \‘ >
(lkltnrl,rl 1 ?h_]” I ’k]'ﬁf‘@

nirplnry, ov)r

= 6lnry,-r, = (p/6) r-ry="InPry,
anpu m=3
2rplnrg
B (I’, U) ; dm j‘ n (f, U) ((f + r)m.——i . fm—’);"{fm_I (! _}_ r)m-—I} (ﬂ}

rplnrg

2rplnry,
>d,n(r,lInr,,v) ( (m— D) "2 r (2 (1 4 )™ dt >

rkl:"lrk

=C,(0,m)rn(r, Inry, v)(ry, Inry)'=m = C, (0, m) rro—=tnfr,.
3BiacH
B p—
(r Bir) =C, (0, m)( ) pInfr, = C, (0, m) p In" r,,. (4)

Hexait 2r, Inr, <<r <<r,. Toni aas m =2 maemo

B(r,v) 1—p ’ n(t,v) n(rylInry, v) r
—_—=r di = k K i
R 5 (C+n Y= o Mg,

rplnrg

r P r
S pfoe Lo N s fig s -
P rpinr, e o & Inr,=*in<,
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a npu m=3

B(roo) _ d, ( {t 4 =t — g1 dpr (m—1)
#TE 15 R ST S
4 n(ryInry, v) r
X 5 n(t, v)/tdt = C, (0, m) er - e

rplnrg
=C.(0,m)p Inryv—rt>=minr,
e v=rl(ryInry), 2< v < (In ry,)Vm—2+0),

Pyuxuia P(t) = P>~ Int e 3pocraiouoio npH 2=t << exp (1/(m —
— 24 p)) i cnagnoo npu T > exp (1/(m— 2+ p)). Orxe,

B(r,v)/r* = C, (0, m) p In r, min {3 (2), $ (In"/(m—250)r, )} =

= C,(0,m)p/(m— 2 - p)Ininr,. (5)

Haa r,<<r grﬂ_, MaeMo
B(r,v)lr°= N (r,v)/rP = 1. (6)
3 (4)—(6) omepxyemo lim B(r,v)/r° > 1. Bpaxoeyloun, mo [3, c. 162]

r—ro0

T (r,v) < B(r,0) <3-2"7°T (r,v), maeMo A(T)>0.
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