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YUCJEHHAS UHTEPIIPETALIASI HEPABEHCTBA I'YPOBA - PEIHIETHSIKA
HA JEMCTBUTEJIBHOH OCH

We find the “norm” of a power function in the Gurov —Reshetnyak class on the real line. Moreover, as a result of numerical
experiments, we establish a lower bound for the norm of the operator of even extension from the semiaxis onto the entire
real line in the Gurov —Reshetnyak class.

OoumncneHo ,,HopMy” creneHeBoi (yHkuii B kinaci ['yposa— Pemrernsika Ha nilicHiit oci. Kpim Toro, B pe3ynbsrari 4ncioBux
EKCIIEPUMEHTIB OTPHMAaHO OLIHKY 3HH3y HOPMH OIlepaTopa MapHOro npoaopxkeHHs GyHKiii 3 kinacy ['yposa— PenierHsika 3
HamiBOC1 Ha BCIO JiHCHY BiCb.

Beenenne. Paccmarpusarorcs Gpynkuun f : R — RT, tne R — unrepsan u3 R. B nanbueiimem B
xayecTBe R OyleM MCIIONB30BaTh BCKO JEHCTBUTENBHYIO 0ch R mmu monyock RT = [0, c0). [peamo-
naraetcs, 4To QyHKIus f JOKaIbHO CyMMHpyeMa Ha R, T. €. cyMMupyemMa Ha KaKIOM OTPaHHYSHHOM
nonsiaTepBaie I uz R.

CpenHee WHTETrpalibHOE 3HAa4YeHUE (QYHKIUHM [ Ha OrpaHMYEHHOM WHTepBaie [ ompenensiercs
PaBEHCTBOM

1
f I = 77 f (‘T; ) dx ’
1|
I
a CpeZ[HI/IM I/IHTerpaHLHLIM KOHC6aHI/IeM 3T0ﬁ (byHKHI/II/I HaA3bIBACTCA

(f: 1) = |}| / (@) — f1] de,
I

e | - | o3Hauaet mepy JleGera.

Juust 3aganHoro € € (0,2] kmace I'ypoBa—Pemernsika GR = GR(e) = GRR(e) onpenemnsiercs
KaK COBOKYITHOCTb BCEX HEOTPHULIATEIBHBIX, JIOKAJIFHO CyMMUpPYeMbIX Ha R dyHKiuil f, yaoBneTBo-
psaromux ycnoButo ['ypoBa—PemeTtHska

Qf; 1) <efr

Ha KakaoM orpannueHHoM uHTepBaie I C R (cm. [7]). [lockonbKy Kaxkaasi HeOTpHLATeIbHAS (QYHK-

uust f Ha mrobom mHTepBate I ymomnmerBopsier HepaseHctBy 2(f;1) < 2fr, To kmacc GRR(2)

TPUBHAJICH M COBIAJAeT C KJIACCOM BCEX JIOKAIbHO CyMMHUpyeMbIX Ha R dynkimit. C apyroii cropo-

Hel, ecmu € € (0,2), To kacc GRi(e) He sBustercst TpuBnaibHbM (eM. [10, ¢. 112; 16]). Ecmm I —

nozsiHTepBan u3 R, To Beipaxenue ( f); = Q(f;I)/fr Ha3bIBaeTCs OTHOCUTEIBHBIM KOJNEOaHHEM

dynkuun f Ha untepane I. Jlanee, Benunna ((f)) , = sup ( f); Ha3bBaeTcs ,,HOPMOII” QyHKIMH
ICR

f B kmacce I'ypoBa — Pemetnsika GR .
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1608 B. . JUJEHKO, A. A. KOPEHOBCKMIA, H. JI. TYA

OyHnnameHTanbpHOE CBOMCTBO QyHKIUHU M3 Kiacca ['ypoBa— PemieTHsika 3akitodaercs B BO3ZMOX-
HOCTH MOBBIIIECHHUS TIOKA3aTellsl €e CyMMUpyeMOocTH. Ha HCIoJb30BaHMM 3TOTO CBOMCTBA OCHOBAHbI
MHOTOYHCIICHHBIE IPHIIOKEHHS 3THX KiiaccoB GyHKumid. menHo, st smo6oro € € (0,2) cymiecTsy-
10T Takue pj, = ph(e) > 1 u pp = pr(e) < 0, uro u3 ycnosust f € GRp(e) ciemyer noKanbHAs
cymmupyeMocTs GyHkumn fP mpu 166X p € (pg,pL) (em. [1,3-5,7, 8, 16, 18]). Jus R = R
TOYHBIM MPEIEITHHBIM 3HAYCHUEM pﬁ@r = prer (€) > 1 MONOXKHUTENBHOTO MOKA3aTeNsl CYMMHPYEMOCTH
P SBISIETCSI KOPEHb YPaBHEHUSI

pP 2

(-1 e

)

a pﬂ§+ =1- p§+ < 0. TouHOCTB 3TUX 3HAUYECHUU pﬂg+ 51 pﬁ+ MOXKET OBITh YCTAHOBIICHA Ha MPUMEPE

crenennbix Gynkumii g(z) = 2/P~Y u h(z) = 2=YP (x € Ry, p > 1) coorBercTBeHHO. UMeHHO,

(p—1)P!

- (1)

e, (0) = (9)g, = (A)g, =2
[10, c. 131, 144; 11, 12, 14, 15]. DTi npuMepsl TaKkxke MOKa3bIBAIOT, uto Ui QyHKimit f € GRR ()
bynxums fP He JoiuKHA GBITh JIOKAILHO CYMMHPYEMOIA ¢ IPECIBHBIM IIOKasaTenem p = pg, (€) < 0
WK p = p§+ (e) > 1.

C npyroii croporsl, 111 R = R TouHbIe Ipe/iebHbIE TTOKA3aTelI CyMMHPYEMOCTH Py (€) < 0 u
pi(e) > 1 Qynkumit f € GRr(c) HenspecTHbL. OueBH/HO, UTO g (£) < P, (€), pg(e) > p£+ (e).
Kak v ipu R = R, eCTECTBEHHO MPEIOIOKUTD, uTo it R = R crenennbie dyukimn fo(x) = |z|*
(reR, a>-1)mpua=1/(p—1) ua=—1/p (p > 1) Takke ABIAIOTCS IKCTPEMATLHBIMH.
Onnaxo Bhiumcienne ,Hopm” I'yposa-Pemernsika i (p) = (f1/p-1))r ¥ (@) = (f-1/p)r

B OTOM Cllydae He SBIISIETCS TakuUM NpocThiM, Kak miusi R = R, . Kak mokazano B pabore [11],

er(p) > er, (p) u e (p) > er . (p)-

OnvH U3 IIaBHBIX PE3y/IbTaTOB JaHHOH PabOThl COCTOMT B BBIUMCIICHUH ,,HOPMBI” (( fo))p QYHK-
uun f, B kiaacce ['yposa— PemerHsika Ha nefictBuTensHol ocu R (cm. Teopemy 1). 13 aToli TeopeMsl,
B YaCTHOCTH, BBITEKAET PABEHCTBO £y (p) = ft (p) = er(p) (p > 1) (cm. cnencteue 3).

3aTpOHYTHIN BBIIIE BOMPOC MOXKHO TaK)Ke TPAKTOBATH CIICAYIOMIMM 00pa30oM: eClii MOHOTOHHAs
dynxmms f npunamnexur knaccy GRg, (€) npu HekoropoM € € (0,2), To ee YeTHOE NPOJOIIKEHHE
Ha R, KoTopoe Takxe 00603HaunM uepe3 f, Toke MpuHaIeKHT Kinaccy ['yposa — Pemernsika GRy(g)

npu HeKoTopoM &' € [, 2) (cM. nemmy 1). Takum 06pa3oM, eCTECTBEHHO BO3HHKAET BOIIPOC O HOPME

WIS

m | =

wp (e (fle, =0 <e<2)f,  [Tllgr = sup | Tl

oneparopa T 4YeTHOro NMpOAOIKEHHS MOHOTOHHBIX QyHKIMH f € GRR, (€) Ha IEHUCTBHUTEIBHYIO
och R.

Hmxe B Tabnuile mMpuBEAEHBI pe3y/bTaThl YMCICHHBIX BBHIYMCICHUN 3HAYCHHI cr(p) mpH pas-
nnyHbIX p > 1. CpaBHHBas 5T PE3yNbTAThl C U3BECTHBIMU 3HAYECHUAMH ER , (p), momy4aeM OLCHKY
cumsy ans wopu | T 5% || T o -

AHaJTOrMYHBIA BOIIPOC 0 HOPME oreparopa Y€THOIo NpOAOKCHHUA B KJIIaCCC BMO MOHOTOHHBIX
(YHKIUH C OrpaHHYCHHBIM CPEHUM KollebaHueM u3y4qaics B [9]. HekoTopble OlleHKH HOPMBI TAKOTO
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UNCJIEHHAA MHTEPITPETALIVSI HEPABEHCTBA I'VPOBA - PEIIETHSIKA . .. 1609

MIPOOJDKEHUS TONMy4YeHb! Takke B [17]. VIHTepecHO OTMETHTb, UYTO OLIEHKa CHU3Y, NPHUBEIEHHAsS B
3aMeYaHuu 5 I HOpMBI omepatopa uetHoro nponoskenus || T||gr B nanuoit pabore, coBnanaer
¢ onenkoii cau3y i oneparopa || T|| 5,0 , HonydeHHO#H B [2] /IS COOTBETCTBYIONIETO OIeparopa
YEeTHOTO NMPOAODKEHHUS MOHOTOHHBIX QyHKuuil f € BMO (cM. 3ameuanue 6).

1. HepaBenctBo I'ypoBa—PemieTHsika AJ1d cTeNeHHOH (PYHKIMHM HA /IeliCTBUTEJbLHON OCH.
HamoMHuM, 4TO cpeHee MHTErpajbHOE 3HaueHHe fr = v ¢yHkumm f Ha moxmsiHTepBaje [ ogHO-

3HA4YHO ONpPE€ACIACTCA yCJIOBI/IeM1

/(f(»’v)—’y)dx: / (v — f(2)) da.

I(f>v) I(f<v)
HerKO BHUJACTH, UTO
2 2
Q) = / (Fe) = i) do = o7 / (fr - f(@)) da.
I(f>fr) I(f<fr)

B cootBerctBum ¢ [11] ,,Hopma” T'ypoBa — PemietHsika MmoHotoHHON GyHKimu f Ha R4 paBHa

(e, = iglg<f>(0,b)5
3TOT (aKT MbI OyIeM HCIIONB30BATh B [aIbHEHIIIEM.

CHavasia oKaKeM, 4TO YeTHOE MPOI0JKEHHE MOHOTOHHOM (DYHKIIMH M3 HETPUBHAIBHOTO Kilacca
I'ypoBa—PemeTnska GRR, NpUHAIIEKHT HETPUBUATLHOMY Kinaccy GRR.

Jemma 1. /s mobozo ¢ € (0,2) cywecmeyem maxoe €' € (0,2), umo npunadnexcrnocme
monomonnoi gynkyuu f knaccy GRr_ (€) enewem npunaonescnocmo uemnoz2o npooondicenus f uz
R4 na R knaccy GRr(€').

Joxazamenscmeo TpOBEIEM B TPH IIara.

Hlaz 1. Tlycts uerHas ¢ynkuus f npuHagrexur GRr, (¢), 0 < € < 2. Torma Ha moOoM
unTepBane I C R, BHINOTHEHO HepaBeHCTBO I epunra’

1/q
R L
7 / flayds| <B-o / f(z)do. @

rae ¢ > 1 u B > 1 3aBucaT Tonpko oT nmapamerpa € [10, c. 131; 12].

Llae 2. Tlokaxewm, uro ¢yHkuus f ynoeierBopsieT HepaBeHCTBY [epunra ma R. Jlns storo
J0CTAaTOYHO PacCMaTPpUBAaTh TOJNBKO JIMIIL HHTEpBaisl Buaa [ = (—a,b), toe 0 < a < b. Vuutsisasi,
uto f — deTHas QYHKIUs, ¥ MPUMEHsis HepaBeHCTBO (2) Ha uuTepBaie (0,b), momydaem

q

. 1/q ) b 1/
m/fq(x)dac < /fq(x)dx <
T 0

a+b

"Yepes E(P) o6o3nauaeTcs MHOXKECTBO BeeX Todek € F, ynomieTBopsiommx ycrnosuio P = P(z).
*HamoMHuM, 4TO HepaBeHCTBO epiHTa ompeneneHo B [6].
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1610 B. . JUJEHKO, A. A. KOPEHOBCKMIA, H. JI. TYA

b

1/q 1 p 1 b 1/q—1 1
< B- Yda < 2 [ 2 B dz <
_<a+b> b/f g <a—|—b> a+b/f(x) v=
0

1
< 2Bm1/f(:1:) dx

Illaz 3. Ocraercs OB y4ecTh, YTO U3 HepaBeHCTBA [ epuHra cieayer HepaBeHCTBO ['ypoBa—
Penternsika ¢ nekoropbim £ € (0,2) (em. [10, c. 114; 13]).

Jlemma 1 mokasana.
3ameuanue 1. Tlonydaemoe TakuMm 00pasoM 3HadeHue &' = £'(¢) He SIBISETCSA TOYHBIM, TOCKOJb-
Ky Ha Ka)KIIOM IIIare JOKa3aTeIhCTBA JEMMBI | HCIIONB3YIOTCS 3aBHIICHHBIC 3HAYCHUS TTapaMeTPOB.

3ameuyanue 2. Ilpu ¢ < 1 nm0oKa3arenabCTBO JIEMMBI | MOXKHO ynpocTuThk. B 3TOM ciyudae nocra-
TOYHO BOCIIOJIB30BAThCS HEPABEHCTBOM [2]

Q(f: (—6b, b)) < i(SQ(f; (0,), 0<6<1,b>0.
B camom JCJIC, ITIOCKOJIbKY
1 / 1 1 / 1
f—svp) = atop / f(z)dx > 1Jrb/f(fb’) dx = mf(o,b),
—b 0
TO 9
AP ) _ g g WD) g Teat SO
feovp)y Job) - fo.) - Ry

JlanpHedmme neTanym J0Ka3aTelIbCTBa Oy CKalOTCsl.
3ameuanue 3. V3 nokaszarenbctBa B 3aMedaHun 2 cieayert, uto ecan € € (0, 1), To ||T||g7)z <2
OnHako, MOCKOJIBKY mapamerp ¢’ B sieMMe | yIOBIETBOPSAET HepaBeHCTBY & < 2, HEpPaBEHCTBO
3 o
”T||(g7)z < 2 umeer mecto u npu € € [1,2). Cnenosarensho, ||T| gz < 2. C apyroit cTopoHsI, HIKE
B 3aMEYaHMH 5 TMPUBOAMTCSA olleHKka cHu3y HOpMBI || T||;r , MONTydeHHast B pe3ynbTaTe YHCIEHHBIX
9KCTICPUMEHTOB.

JHarnee, mepeiiieM K BBIYHCIECHHUIO ,,HOPMBI CTeNeHHOH (pyHKImMK B kiacce ['ypoBa— PemeTHsika.
Hcrionb3yst TMHEHHYIO 3aMECHY TIEPEMEHHOIA, JIETKO YOSAUTHCSI B TOM, 9TO i GpyHKIuH fo(x) = |z|*
(r € R,a¢ > —1) cnpaBeUBEI COOTHOLICHUS

(ada= 50 {fadinny (o, = (fado = —2

0<n<1 7, 1) (a + 1)(a+1)/a'

Teopema 1. Ecmu o > —1, a # 0, mo
(fodr = (Jadr, max v(a,n),
20e
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(L+9°)Y* (@ 1)erv/a 1
(14 n)latd)/a e 14+notl 1409

(1 + na+1)1/a
(1 + n)(aJrl)/a

npu 0 <n <,
Y(a,n) =

npu m <n <1,

an =m(a) € (0,1) aeremesn kopuem ypagnenus

o« 1
" 14 am+1) 3)

Hoxazamenvcmeo. Jlns duxcuposansoro 7 € [0, 1] o6o3nauum [ = I(n) = (—n, 1). Torma

1
1 N 1 1+na+1
oy = 15 [ bl de = =5
-n

Iycts 11 € (0,1) — kopens ypasaerus ) = ((fo) I)l/ % . DT10 ypaBHEHHE MOXKHO 3anucarh B Buie (3).

Jlerxo BUIETH, 4TO ypaBHeHue (3) MMeeT equHCTBEHHOe perueHue. Janee, BbrunciauM (fq); . Ipn
3TOM OyaeM pas3inuuarh ABa ciaydast: 1) n < ni, 2) n > 1.
1. Ecmm n < n1, TO

1
Ut )= 2700 [ (@ = () de =
((fa)r)""

. 2Signa (0} (a+1l)/a 1
O0603Ha9NM
O(fas; 1
wola,n) = (fa)r = ((f)) =
a)r
2 |a] 1+ nott Ua_ 2signa 2signa
1+ (a+1)etb/a 140y 1+n  14poFt

VauteiBas, 410

2|
vo(e,0) = (fa) o) = (a+ 1)erD/a’
NoJTy4aeM
(fa)r
Yoo, n) = =

<foz>(0,1)
_(1+n‘*+1)1/a+(a+1)(a+”/a LI )
C (Lt a Lt T4
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2. Ecnm xxe 1 > 1, TO

1/a

((fo)r)

2sign o o
i) =202 [ ()=o) da =
0
_ 4 o (at1)/a
_1+na+1((f“)1) '
PaccmotpuMm BeIpakeHue
_ipy _QUaiD) el (L)
p1(a,n) = (fa); = (fa); (a4 1)letD/a (1 4 p)lath/a’
[Tockonbky
ol
p1(a, 1) = m = po(a,0) = <fa>(o,1)7
TO

= (fo)r _ w1(la,m) (1+77a+1)1/0l
ol = T e D) (L @ ire

OmpenennM GYHKITHIO 1) CICAYIONUM 00pa3oM:

)

wﬂ(avn)v 0§77§7717

wl(avn)a m §77§1

1/)(0[, 7]) =

Tornma

Wi, om Vlewm),

0<n<1

YTO W 3aBEPIIACT JOKA3ATEIbCTRO.
Cneocmeue 1. Ilycmo ) — ¢hynxyus, onpedenennas 6 meopeme 1. Toeoa

w(hir”%l) =¢(an), a>-1 0<n<l

Jokazamenscmeo NPOBOTHUTCS C TIOMOIIBIO HETIOCPEICTBECHHBIX IPEOOPA30BaHHIL.
st p > 1 nonoxkum « = 1/(p — 1). Torna

a+1=p/(p-1), —af(a+1)=—1/p,

U crieficTBre | MOXXHO cHOPMYIHPOBATh CIEAYIOIUM 00pa3oM.
Cneocmeue 2. Ilycmo p > 1 u ) — pynxyus, onpedenennas ¢ meopeme 1. Tozoa

w _1777p/(p71) :w Lﬂ? ) OSTIS]-
p p—1
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Hanomuum, 4to ,,HopMbI” B knacce I'ypoBa — PemerHska 0603HaueHsI 4epes e ()

neg(p) = (f-1/p)r p > 1. Tpu sToM

Cfro-vr

(fyo-vhe, = (e, =er (D),

a Teopema 1 M ciaeacTBHE 2 MPUBOAAT K CICAYIONIEMY PE3YJILTaTy.
Cneocmeue 3. Eciu p > 1, mo

1
_ = (f =c =c max — .
(- = (F-1yp)s = 2x0) = 20, ) s v (2.0
Crenyromiee cencTBHE MO3BOJSET YAYUIINTh TeOpeMy |, a UMEHHO, YTOUHUTH TO MHOXECTBO, Ha
KOTOpOM (DPYHKLHS 1) TOCTUraeT CBOETO MaKCUMAaJIbHOTO 3HAUCHHSI.
Cneocmeue 4. Ilycmv o > —1 u o # 0. Toeda

G2, V0D = i vl
20e gynryus Yo, n) onpedenena pasencmeom (4), a uucio n1 = n1(«a) € (0,1) onpedersiemes rkax
Kopenwv ypasHenus (3).

Hoxazamenscmeo. Tlockonbky GyHkuus (o, 1) HenpepsiBHa Ha uHTepBane [0, 1] mo mepemeH-
HOIA 7), IOCTaTOYHO MOKa3aTh, YTO s JIE060ro hukcupoBaHHOTO (v PyHKIMS 11 (<, 1)), ONPEACICHHAs
paBercTBOM (5), yObIBaeT Ha uHTEpBaje [11, 1]. s 9TOr0 BBIYKCIMM MPOU3BOAHYIO

Lol (it poct1y ot

o Oggpre 0

0
%wl (Oé, 77) =

1 3ameTuM, uto Tipu 0 < 7 < 1 3Ta IPOM3BOAHAS OTpHUIlATEIHHA.
Crnencrue 4 mokasaHo.
CrnenctBust 2 u 4 IPUBOJAT K CIEAYIONIEMY Pe3yJbTaTy.
Cneocmeue 5. Eciu p > 1, mo

ma; P < 1 > ma; P ( 1 >
X _ = X ——,n].
o<n<m (b o-1) C\p—1") " o<nzmcim O\ p"

Berancium npousBoanyo GyHkmu (o, ). Umeem

) a+)etb/e o411
77/]0(0‘777) = ( ) a+1 x
an o 1+t 149
1 1 a+1\ /e 1 1 a+1
a+1l 1+n a+1l 1+n

a < 1 14+ ,)7a+1 > (at+1)/a 1 1+ naJrl 1

a+1\a+1 149 T a+1 147 Tt 14 notl

a<a+1><l+n>}_

3aMeTHM, UTO IIPHU 7) = 7)1 BTOPOH MHOXHTEJIb BO BTOPOH CTPOKE STOTO PaBEHCTBA paBeH Hyto. Janee,

BBIPOKCHHE B KBAJPaTHBIX CKOOKAX B TPETheii cTpoke mpenacrapiser coboii(141)Q( fo; 1) /(2 sign «),
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U, TaKUM 00pasoM, >JI€MEHTApPHbIE BBIYUCICHUS MPUBOMAT K CIEAYIOLIEMY NPEICTABICHUIO TPOM3-
BOZHOW GyHKIMHU 1o(r, 1):

a+1 1 y
a (1452 (1+ na+1)2

0
%¢0(a7 77) =

% [(1 + na+1)(a+1)/04 (na _ 1) + (a + 1)1/a (1 + na—i—l)? (1 + n)l/a_

_(a + 1)(a+1)/a77a(1 +77)2+1/a] )

Jlerxo BUIACTH, YTO

a+1

0 _ 1/a
6771/10(04,0) = [(a + 1)/ — 1} >0 mpu o >0,

0
8771110(0470+) =400 mpu —1<a<0.

C npyroii CTOPOHBHI,
(a+ 1)(3a+1)/a 1+m
2|a| (1 + 77?“)

3TO MPUBOJMT K CIACAYIOIIEMY PE3yJIbTary.
Cneocmeue 6. Ilpu nobom ¢urcuposannom o gyuryus Yoo, n) docmueaem céoe2o HauboOIb-

0
87777#0 (cm) = = 5N (fo; I (1)) < 0.

wezo 3Hauenust Ha unmepgane [0,11] 60 eHympennet mouke Mmax = Nmax() € (0,m1), m. e. mam,
20e

0
87771#0(047 77) =0.

CrnenctBre 6 03HAYACT, UTO Nyax SIBISETCS KOPHEM ypaBHECHUS

(1 + na+1)(a+1)/a (™ = 1) + (o + 1)1/a (1 + 7704-1—1)2 (1+ 77)1/04_

—(a+ D (L g2 = o, (6)

OpnHaxo, ake B MpOCTEHIeM ciydae o = 1 aBTopaM HEM3BECTHO SIBHOE PEILCHUE 3TOTO yPaBHEHUS
(cM. mpumep 1).
3ameuanue 4. Pe3ynprarThl YHCICHHBIX UCCIIENOBAHHUN moBeneHus: GyHKuuu 1o, n) IpH pas-

JIMYHBIX 3HAYCHHAX (¢ ITOKAa3bIBAIOT, YTO IIPOMU3BOAHAA 871)&0(&7”) HMEET €INMHCTBECHHBIN KOPCHb
n

Nmax = Nmax () Ha uaTEepBane (0,7;), OOHAKO JOKA3aTEIbCTBO 3TOTO (paKTa aBTOpaM HEU3BECTHO.
2. Ynciennble pe3yJbTaThbl, IpUMepbl U KoMMeHTapun. 3adukcupyeM € € (0,2). ITonoxum

p =p(e) = ph(e) > 1, a = a(e) = 1/(p(¢) — 1) u oupepennm 17, = n;1(¢) paBencrsom (3).

CortacHo Teopeme 1 u criencTsuio 4,

T, > max o(a,n) = C, T > sup C. =C. 7

Tl = jmax vo(an) = Ce [ Tlgg > sup C: 9

B tabnuiie npeacTaBieHbl HEKOTOPBIE 3HAYCHHS [TaPAaMETPOB, OJTYYCHHBIX B PE3y/IbTaTe YMCIICH-
HBIX 9KCIIEPHMEHTOB, I7ie B cToabuax 6 u 8 comeprkarcst TOUKH Makcumyma GyHKIUH g (ov, 1) 1pH
a=1/(p—1) u @ = —1/p cOOTBETCTBEHHO.
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. C. — ER o + o _
p € = ER, ER e — o = 1 Mmax &= == Thax
6R+ p— p

1 2 3 4 ) 6 7 8

1,15 1,2813 1,4647 1,143133 6,6667 0,5484 -0,8696 | 0,0100
1,20 1,1647 1,3542 1,162679 5,0000 0,4936 -0,8333| 0,0145
1,33 0,9493 1,1346 1,195193 3,0303 0,4030 -0,7519| 0,0257
1,50 0,7698 0,9378 1,218204 2,0000 0,3372 -0,6667| 0,0383
1,67 0,6513 0,8018 1,231116 1,4993 0,2982 -0,5999 | 0,0486
2,00 0,5000 0,6224 1,244737 1,0000 0,2531 | —-0,5000 | 0,0640
3,00 0,2963 0,3726 1,257683 0,5000 0,2001 -0,3333| 0,0895
6,00 0,1340 0,1692 1,263337 0,2000 0,1638 -0,1667 | 0,1141
11,00 0,0701 0,0886 1,264397 0,1000 0,1508 -0,0909 | 0,1248
21,00 0,0359 0,0454 1,264692 0,0500 0,1442 -0,0476 | 0,1309
101,00 0,0073 0,0093 1,264793 0,0100 0,1388 -0,0099 | 0,1361
1001,00 0,0007 0,0009 1,264797 0,0010 0,1376 -0,0010| 0,1373
9999,00 0,0001 0,0001 1,264797 0,0001 0,1375 -0,0001| 0,1374

I'padmyeckast MHTEpHIpETaNIns YUCICHHBIX PE3y/IBTATOB NMPEACTaBICHA Ha pHcC. 1 U 2.

HuxHag kpuBas B 1€Boi 9acTu puc. 1,a oTpaxkaeT 3aBUCUMOCTD ,,HOpMBI” ['ypoBa — PemeTHsxa
er, (p) or mapamerpa p. DTH pe3ynbTaThl HOMy4eHb U3 Gopmyinbl (1). OTMETHM, YTO NaHHbIE Hpe-
CTaBJIEHBI B JIOTapH()MUIECKON ITKaJIe ¥ BKIIOUAIOT HE BCE PE3YNIBTAaThl U3 BTOPOTO CTOJIOA TaOIHIIB.
BepxHsisi KpUBasi MOKa3bIBaeT 3aBHCHMOCTD TOKa3aTesst £g (p) OT p, MOIYYCHHYIO B CIEICTBHH 3.

Ha puc. 1, 6 npusenens! rpaduku 0OpaTHBIX 3aBHCUMOCTEH, T. €. TC 3HAYCHUS MapaMeTpa p, Ipu
KOTOPBIX GYHKIMSA f/(,—1) TPUHALNEKUT Kiaccy GRR, (€) (HukHsAs kpusas) wiu kiaccy GRg(¢)
(BepXHsIS KpUBasi) TP 3aJaHHOM €.

Ha puc. 2, a nokazana 3aBUCHMOCTb OTHOWIEHHUS ,,HOPM” GyHKUMH f1/(,—1) B Knaccax GRg u
GRg, OT mapameTpa p, a Ha pucC. 2,6 — 3aBUCUMOCTb 3HaueHus napamerpa C. (cm. (7)) or €. B
000HX CITy4asx MepeMeHHBIE p U € MPEICTABICHBI B JIOTapu()MUIECKON IIKae.

3ameuanue 5. Kax BuIHO U3 TaOMUIBl, HOpMY onieparopa T MOXXHO OLIEHUTH CHU3Y CIIETYFOIIUM
obpazom:

[T|gr > C = El_i}%l_’_ C: =~ 1,264797,

rae noctostaHas C' onpenenena B (7). COOTBETCTBYIONIEE YHCICHHOE 3HAYCHUE BBIICICHO KUPHBIM
mpudToM B mociaeqHel CTpOKe TabIuIbl.

3ameuanue 6. ns pyuximit f € BMO ¢ orpaHHYEHHBIM CPEJIHUM KojieOaHHEM BOIMPOC O
TOYHOM 3HaueHuH HOpMEI || f|| ok = suprcg $2(f; 1) vernHoro mpogomkenus u3 Ry Ha R MoHo-
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10!

10

Puc. 1. 3aBucumocts MeXx1y p U €.

125 125
12 12
1,15 1,15
0° 10t 102 10° p 10°* 1073 1072 107! €
a 6

Puc. 2. Pocr ,,HopM” npu npopommkeHuu u3 Ry Ha R.

TOHHOH Ha monyocu R ¢yHKIMU chopmynupoBaH B [9] U, HACKOJIBKO aBTOpaM M3BECTHO, OTKPHIT. B
[2] Hatinena BM O-nopma dyukunn fo(z) = In(1/|x|) — TunmuaHOro npeacTaBuTess 3Toro Kiacca.

Nmenno,
Hf H 2 1 tInt n tInt
=-———|ex e
ollsmor = o7 PP\ t+1]°

rae ¢ > 1 — KkopeHb ypaBHEHHUS
tint t+1
=el|lt—1-— . 8
eXp<t+1> e( lnt> ®

Iockoneky || foll gpror, = 2/€, T0 UncneHHOE pelenne ypaBHeHus (8) IPUBOLUT K oLeHKe (cM. [2])

I fllBrmor | foll Baror
| fllBrmor, — lfollBMOR,

1T grr0 = sup = Cp ~ 1,264797.

f—dernas Ha R
M MOHOTOHHas Ha R

Ormertnm, uto 3Hadernst C' u Cjy COBHANAIOT ¢ TOYHOCTBHIO 10 LIECTH 3HAKOB IIOCIE 3aISTOH,
T. €. oueHku cHusy i HopM ||T||gr u ||T| 5,0 omeparopa uernoro nponomkenus T cosnanu c
UCTIONB30BaHHON TOYHOCTBIO BBIYUCIICHHM.
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C=1265] |
1258 F--------: o |
1245 - - - - =5 - - =% |

Y(a, M) =1,180 S
W2W2-1)=1,172 kD - - - |

[Sa} —_
Q I I
oA e
1 B----Lr- m----- r 6: ffffffffffffffffffffffffff :
< =1 = (- I
1 11 1 1 |
o« NS o o< — n
O o~ o el v —
= =a o o
o [ Ne] o [e] S
Puc. 3. Tpaduku dynxunit ¢ (1,7), ¥ (=1/2,n) (p=2) n¢ (1/2,n) (p = 3).
Ipumep 1. B mpocreiimem ciayyae € = 1/2, p =2 u o = 1 wmm o = —1/2 MoxeMm Haiitu

KOpHHU ypaBHeHus (3), paubie 71 (1) = v/2 — 1~ 0,414, 0y (—1/2) =3 — 2v/2 ~ 0,172.

CooTBeTCTBYIOIIAs CTPOKA B TAabIHIle BbljeIeHa )UpHbIM mpudrom. Ha puc. 3 rpaduku dyHk-
unit ¢ (—1/2,m) u (1,n) n300paxkeHs! CIUIOWHBIMU JuHUAMA. OTMmetnM, 4to Yo(1,71(1)) =
= 1o (—1/2,m (—1/2)) = 2¢/2 (v/2 — 1) ~ 1,172. Jlns oTux 3Ha4enuii napamMeTpos ypasHenue (6),
U3 KOTOPOT'O OMPEACIACTCS Mmax = Nmax (1) € (0,71) , IPUHUMAET BUJ

3% =3t —6n® — 100> —n+1=0.

Pentenue storo ypaBHEHUs BbI3bIBacT 3arpyaHeHue. OIHAKO MOXKHO TOKa3aTh, YTO HAa WHTEpBAJC
(0,m1) 3TO ypaBHEHHE HMEET SANHCTBEHHOE penieHne (CM. 3amedanue 4). JIeHCTBUTENBHO, TOCKOIBKY
BTOpasi mpou3BoaHas GpyHkuuu (1, n) paBHa

0? 3n 1—3n? )
——o(1,m) = —4 +2
o Vo) <(1 +m)t (14 p2)?

82
ul—32>0mpu0<n<+v2-1, 10 ng(l,n) < 0 ua unarepsaie (0,71). DT0 03HAYACT, YTO
n

a—nwg(l, 7)) cTporo yosiBaet Ha uHtepBane (0,7);) U, CIEI0OBATEIbHO, IMEET SANHCTBEHHBIH KOPEHb
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0
Ha 3TOM WHTepBasie. B cuiry ciencTust 2 mpou3BOAHAS 6—1/)0(—1 /2,m) TakKe UMEeT eIUHCTBEHHBIN
Ui

kopeHs Ha unrepsane (0,71(—1/2)).

OTMeTHM, 9TO Nmax (1) & 0,253, Nmax (—1/2) ~ 0,064 sBISIOTCS MPHOIIKCHHBIME 3HAYCHHUSIMH
COOTBETCTBYIOIMX KOpHEH n C jp &~ 1,245.

Hpumep 2. Tlyctb o = 1/2, p = 3, ¢ ~ 0,296. B Tabnuue 4actb CTPOKH, COmepKamIeii
COOTBETCTBYIOIINIE YHCICHHBIE PE3y/IbTaThl, BBIICICHA KUPHBIM mpudTom. Ha puc. 3 rpadux coot-
BETCTBYIOIIEH (QYHKIMH H300pa)keH IITPUXOBOH JIMHHUEH.

B sTOoM citydyae ypaBHenue (3) nmpuHHMAeT BUJ

2

V= 35y

Pemienune sToro YpPaBHCHUA

1

MOKET OBITH MoTy4eHo ¢ momouibto Gopmyn Kapaano. Takke nmeem

(L) 2 ) err !
) T @ nd T a1k 140

¥ (1/2,m1) ~ 1,180. Kpome Toro, ypaBHeHHe (6) IPHHUMAET BUJ

(1 +n3/2)3 (771/2 — 1) + Z (1 +773/2)2 (1+n)* -

U ero NPHOIMKCHHOE PELICHHE Nmax(1/2) ~ 0,200. OKoHYATEIBHO MOTyYaeM MPUOIIKEHHOE 3HA-
uyenne Cp 296 ~ 1,258.

27

021+t =0,
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