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O IMOBEJEHUU TAMMA-®VHKIINU
HA MHIMOHN OCU
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IIpedcmasaerno I1.I1. IIETPOBBIM

Abstract: The behavior of the argument taken from the values of
the gamma function at the points of the imaginary axis is studied
in detail.
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1 Bseaenue

lamma-dpyHKIM0O Ditiepa KOMILIEKCHOW IEPEMEHHON CTaHIapTHO 0003HA-
waeM cuMmBosioM ['. DTa Kiraccudeckas MmepoMopdHas (DYHKITNS UMeeT Tpo-
cTeie Tomock B Toukax (0, —1, —2, ... u 3a7aercsd, KaK TpaBUiIo, Jubo CXo-
JISIIIIAMCST B TIPABOMH TMTOMYILTIOCKOCTH HECOOCTBEHHBIM HHTETPATIOM ¢ TTOCTIETY-
FOIM aHAJTUTHIECKAM MTPOIOIKEHNeM, JTHOO COOTBETCTBYIONTAM GECKOHEU-
HBIM TIpou3BejienneM (cM., mampumep, [1, §§12.1, 12.2], 2, §§5.2, 5.8, 5.9]).
Hns z € C\ {0, —1, =2, ...} mox ArgI'(z) moHmMaeM cueTHOE MHOKECTBO
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3HaUYeHuil aprymenTa KoMiulekcHoro uuciaa I'(z), . e.
ArgD(z) = argI'(2) + 27m, m € Z,

r/le IVIABHOE 3HAUEHNe apryMeHTa BblAeasdeM yeiaosueM argl'(z) € (—m, 7).
Hac unrepecyer noseenue sesmantbl arg I'(1y) Kak GyHKIUN BelecTBeH-
HOit mepementoit y. Cauraem, ato y > 0, mockoibKy 3nadenus I'(—iy) u ['(iy)
KOMILJIEKCHO COTIPSI?KEHBI.
Bynem onmparbces Ha KJIFOYEBOE COOTHOIICHIE

—+00

D(y) = ylng - % - / g(t)sin(yt)dt € ArgT(iy), y>0, (1)
0

B KOTOPOM (DYHKITHS g OTpejesieHa 10 TPaBUIY

1 1 1 1 1

u "Ha jgyue ¢ > 0 yb6wBaer or 1/12 no 0. @opmyna (1) mokazana B cra-
The aBTOPOB [3| KaK pe3ysibTarT pacopoCTpaHEeHHs HAa MHUMYK OCh MEPBOil
dbopmysibl bune

+oo

1 1
Inl'(z) = <z - 2> Inz—z+ B In(27) + / g(t) e " dt,
0

JeficrByoleil B OTKPbITON 11PaBOi 1I0J1YILJIOCKOCTU.

ITomumo [3] ormernm paborsl mocaeanero Bpemenn [4]-[6], comepzxarmme
OPUMEHEHNsT HHTErPAIbHBIX MPEICTABICHNN I raMMa-(DYHKIUA 1 UX aHa-
JIOTOB K Pa3IMYHBIM BONPOCAM aHa/IA3a. YKayKeM elle, YTO BeJUIUHbI BUIA
arg I'(iy) BocTpeboBansl B Maremarndeckoil dpusmke (cm. |2, §33.2], [7]-[9]),
a snauenwst arg ['(1/4+1iy) ucnosnb3ytorest B Teopun a3eta-byukimn Puvana
(cm., mampuwmep, [10, ta. 9, §9.3], [11]). Bee 310 mocayKumo H0TOJTHATE -
HBIM CTHMYJIOM K ITPOBEJICHUIO HAIIErO UCCIETOBAHMUS.

Huxxe 6ymer mam moapobubplil aHaams moBenenus GyHkuun P, 3amammoit
B (1), u yKazaHbl y100HbBIE HA TPAKTHKE TOYHBIE M MPUOINKEHHBIE (DOPMYJIBI
s Beraucaenus arg '(iy) va ayge y > 0. HacTb pe3ysbraToB aHOHCHPOBAHA
6e3 mokazarenbcTs B [12] (em. Takxe [13]).

2 CapoiicTBa HENMPEPHIBHOI BETBU apryMeHTa

Oyuxius ¢ u3 coornomenns (1) ompenessier HEMPEPBIBHYIO HA MHOXKe-

CTBE
— T
), = {ZE(C\{O}|O<argz< 5}
BeTBb Arg I'(2), 3a1aHHY 0 HYJIEBBIM 3HAUEHUEM B TOUKAX TOJYOCH 2 = & > 0.

Brigenum kitodeBbie cBoiicTBa 3T0I (PyHKIUH.
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1°. Cnpasedauso npedcmasaenue
“+o00

d(y) = yln% - g + / h(t) sin)(fyt) dt, y>0, (3)

0

6 Komopom Ppynruua h onpedeserna no npasuy

h(t) = % —tg(t) = i(;l__l)t £50, h0) =~ (4)

¢ pynryuet g us dopmyave (2).

Aoxasamesvcmeo. Ilepexon or (1) k (3) mcmonbayer nuTerpan Jupuxiie

' sin(y)
sin(yt s
—=dt = —, >0
[ a=7 e
0
u cBs13b (DYHKIWIA g U h, BRIDAXKEHHYIO MOCpeacTBOM (4). O
2°. Qynryua ®, doonpedescnnan snavenuem P(0) = —7/2, nenpepwena

npuy = 0.

Zoxasameavcmeo. JIocTaTOUHO TPOBEPUTH, YTO WHTErPAJI
+oo

U(y) = / h(t) Siniyt) dt, y>0, T0)=0, (5)

HenpepbiBeH 1o mapamerpy y > 0. OrTmermM, KCTaTw, 9TO (DUTYPHUPYIO-
muit B (1) wHTErpas STUM CBOHCTBOM He 00jamaeT, Tak Kak (hopMaIbHAasT
nojcranoBka y = 0 B Bbipazkenue st P(y) uz (1) OpuBOAUT K HEBEPHOMY
pesyaerary ®(0) = —7/4.

U3 onpenenenns (4) BumHO, ato mHTErpas (5) CXOmUTCs abCOTIOTHO IPH
kaxJgoM y > 0. @yukrmio (5) 3amumiem B BUIE

1 +oo
W(y) = / K(ty)dt + / K(t,y)dt, (6)
0 1

rae sapo
i t
w0 sy,
K(t7y) = Y
57 t= 07 Y 2 07

HEMPEePBIBHO MO COBOKYMHOCTH TepeMeHHBIX ¢ > 0, y > 0. Ilogcumm, uTo
HenpepbiBHOCTE dyHKIME K B Touke (0,0) ciaemyer u3 oreHKH

[K(t,y)l <h(t)y, t=0,y=>0.
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ITeppoe caaraemoe B (6) HenpepbiBHO 110 ¥ > 0 Kak cOOGCTBEHHBIH MHTErpaJT
¢ mapaMeTpoM oT HenpepbiBHON pyHKimu K. Otenka

h(t) 1
Kty s == <z 121,920,
BJI€YET PABHOMEPHYIO CXOJUMOCTh M HEIPEPLIBHOCTH 10 ¥ > 0 BTOPOTo Ciia-
raemoro B (6). O

3°. Qynryua ® asasemcea anasumuveckot na ayve y > 0.

Jloxasameavecmeo. s 3HaUEHNH 2 U3 MHOMKECTBA
O, = {z€C\ {0} |Rez >0}
BOCIOJIB3yeMcs nepsoit hopmysoit Bune (cwm. [1, §12.31], [3])
+00
z 1 1 ot
Inl'(z) =zln— — ilnz + §ln(27r) + [ g(t)e *"dt, (7)
e
0

B KOTOpOil BeTBb bukcuposana yciaosuem ImInI'(z) = 0 mpu z = = > 0.
Otnenss B (7) MEUMYTO 9aCTh, Ui BCEX Z2 = & + 1y € Hi_,_ nMeeM

+oo
1
v(z,y) =ImInT'(2) =yln ‘j + <x - 2> arg z — / g(t) e *sin(yt) dt. (8)
IIpu sTom
+o00
y m .
d(y) =v(0,y) = ylng —z” / g(t)sin(yt)dt, y>0.

0

Oyuxrust In'(z) roromopdua B moaymiockocru Imz > 0, a dyHKIHs
v(z,y) = ImInT'(2) — rapMoHuIeCKast U OTOMY BEIECTBEHHO AHATUTHIE-
cKkas B 910l xe nomymnockoctu. C yaerom ceszu $(y) = v(0,y) momyaaem
anaauTHIHocTh ¢ mpum y > 0. O

4°. Qynruyua ® cmpozo swnyraa enus npu y > 0.

Zoxazamesvcmeo. 3 coorHOIIEHNST
Vyy(z,y) = (ImlnF(z))yy = (Im(InT(z+1) — lnz))yy, >0, y>0,

u dopmysbl (8) uzBaeKaeMm
+o0
1
+ 5 arctgy — / g(t)e tsin(yt) dt
0

ITocae SJIEMEHTAPHBIX BBIYHACJTEHUNA IIPpUXOJUM K 3allUCU
“+o00

y y iy
() =1 2 T At / g(t) e sin(yt) dt, y>0.  (9)
0

1+ 92
" (y) = vyy(0,y) = [ yln +——
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Bosmoxknocts aBykparaoro mudpdepeHnupoBanms 1Mo napaMerpy Yy Hecoo-

CTBCHHOI'O HHTEIr'paJia
+0o0

/ g(t) e ' sin(yt) dt
0

cienyeT W3 PABHOMEPHON CcXoamMocTw Ha R Kak caMoro mHTerpasa, Tak
u «poandOEePEHITMPOBAHHBIXS WHTETPAIOB

+o00o +o00o
/ g(t)te "t cos(yt) dt, / g(t) t2e " sin(yt) dt.
0 0

IIpu sTOM CBOIICTBO paBHOMEDPHOI CXOAUMOCTH OOECIIEUEHO OIEHKAMU

ik ot te™?
162 , k=02, g(t)te " cos(yt)| < %,

cripaBeymBbIME Juist Beex y € R, ¢ > 0 (c yuérom nosejenus g uz (2)),
U CXOZMMOCTBIO COOTBETCTBYIONIMX HHTErPAJIOB OT MarXKOPAHT.
Bosaukmmit B (9) uarerpan pazbusaem Ha gBa ¢ yaeToM (HOPMYIIBI

¢ t
2— [ —
g(t)t—<2 1>+et—1’ t>0

(cuoBa cm. (2)). Ipu Beex y > 0 umeem

g(t) t* e sin(yt)]| <

+oo
t —t . Yy Yy
——1)e t)dt = — 1
/ (2 )6 sin{y?) T+ A+ 2 10)
0
et < =2
e . - . yn
sin(yt) dt = E / te~ " Dtgin(yt) dt = E ——. (11)
0/ et —1 n=0 n=2 (n2 + 3/2)2

Tlosicaum, aro npu duxkcuposarnuom y > 0 PyHKITMOHAIBHBIN PsijT

Z te” " 2Atsin(yt)

n=0
CXO/INTCsI ADCOIFOTHO U paBHOMEPHO 110 ¢ 2> () BBUJIY OIEHKHU
4y

t —(n+2)t : t < t2 —(n+2)t <
e |sin(yt)| <yte Pt 2

n € N.

Hecobcrrennniit maTerpas

“+o00

t
/t 1e*tsin(yt)dt
et —

0

¢ TTapaMeTpPOM ¥y TaKyKe CXOMUTCsI abCOIOTHO, U ocymiecTBaeHHoe B (11) BHe-
CeH¥e WHTerpaJja moJj 3HAK CyMMbI 3akoHHO (cM. [14, . 1, §7]).
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Iojcrasus Haiijgenubie Boipaxkenus (10), (11) B (9), Honyuum KoMIakT-
HYI0 DPOPMYJLY JJisi BTOPOM IPOU3BOIHOM

oo
n
() =2 ———u >0, y>0. (12)
2 9y
n—1 (nQ + 92)
Orcrona cieyer 3asiBIEHHOE CBOWCTBO BBIMYKJIOCTH. O
5°. IIpoussoonas ® npu y > 0 cmpozo eospacmaem om P'(0) = —y
do 400, npuuem
1
' (y) :lny+0<y> , Yy — +oo. (13)
Bnecs v = 0.57... — KoHCTaHTa Ditepa—Mackeponn.

Jloxasameavcmeo. Bospacraame ® npu y > 0 craeayer uz (12). Haiigem
npegen @ (y) npu y — 0+. g sToro Bocnosb3yeMcs npeacTasienuem (8)
1 cOODpaKEeHUsIMHU U3 JI0Ka3aTe/bCcTBa cBolicrBa 4°. Mmeem

vy(z,y) = (Im (InT(z + 1) — lnz))y, x>=0,y>0,

OTKy/Ia
T+y2 1 o /
®'(y) = vy(0,y) = | yIn # + B arctgy — / g(t)e tsin(yt) dt
0

npu Beex y > 0. Bemosmus muddepentuposanue, ¢ yuerom (4) mogydnm
+oo

+ [ h(t)e tcos(yt)dt, y > 0. (14)
/

1
' (y) = = In(1 +9?) —
(y) =5 In(1+y7) 15
ITockonbky uaTerpas B (14) cxomures pasHOMepHO npu y > 0, TO

“+o0o “+oo
1 1
. / _ —t —_ - —t — _
ygrg+®(y)— 1+/h(t)e dt /(t 1_6_t>6 dt .
0 0

ITo noBouy 1ocseHero paseHcrsa cM., Haupumep, [15, rr. I, §3].
Hoxaxem tenepsb acuMnroruky (13). s sroro ymo6HO MCIONB30BATH
npescrasienue (M. (3))

y
®y) =y~ -5 +¥(y), y>0 (15)
rje nocaennee ciaaraemoe 3agaercs uarerpasom (5). Torma
—+00
&' (y) =Iny + / h(t) cos(yt)dt, y > 0. (16)

0
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Juddepennupopanue no mapamMerpy Yy 3aKOHHO BBUY PABHOMEPHOM CXOJIH-
moctu unrerpasa B (16) na jro6om ayqe suga y > 6 > 0. IIposepum, uro

IIpOU3BOJHAL
“+o00

U (y) = / h(t) cos(yt) dt (17)
0

HOJIOXKUTETbHA JIs Beex 3Hauennit y > 0. Dywaxiwsa h u3 dopmynbr (4)
obnanaer pu t > 0 cBoiicTBaMn

1 1 1 el
h(t) = - — W)=+
2 (et +1)
h// t _ - _ -\ 7/

KOTOPBIE JOKA3BIBAIOTCH CTAHIAPTHBIMI CPEACTBAMA aHaIn3a. TaK, J1s Ha-
XOK/IeHHs 3HaKa BTOPOil nmpoussoanoit h” rpebyercs ycranosuts npu t > 0
HEOYEBUIHOE HEPABEHCTBO

20t —1)3 —3el(ef +1) > 0.

DTO MOXKHO CIEIATh PA3HBIMU CIOCODAMU, HATTPUMED, PA3JI0KHUB €0 JIEBYIO
4aCTh B CTEIEHHON psiji BUJA,

o

t’fL
Yt =, an=23"=3-2"+3)—(n—2)(n—1)n (2" +1),
= ol
u ybeuBIIUCH B TOM, 4TO G, > 0 npu Bcex n > 7.

B pesysbrate mo ciaencTBuio 2 u3 reopeMsl 2 rit. 2 monorpaduu |16] neraem

BBIBO/J| O TIOJIOXKUTEILHOCTU uHTerpaa (17) u uMeeM OIEHKY CHU3Y
®'(y) > Iny, y>0.

TMockonbky eme (cm. (17), (4))
+oo +oo

1 , 1 h0) 1
\I/’y:—/h’t smytdt</—h’t dt = =,
W) =- (8) sin(t) dt <o [ (=F'(2)) y 2y
0 0
10 u3 (16) moy9InM IBYCTOPOHHIOK OIEHKY
1
lny<¢/(y)<lny+@, y >0, (18)
KOTOpasl JaeT aCUMITOTHKY (13). O

Sameuanme 1. Orenka (18) undopmaTuBHa Mpu GOMBITUX Y U HAYETO He
TOBOPHT O MOBEACHUN Mpon3BoaHoit @ Bomsn Touku y = 0. O6 sToM Gymer
ckazano B paszene 4. Beime o dhopmyne (5) BBemnena dyukmus ¥ u yera-
HoBJeHO, uTo U'(y) > 0 aya Becex y > 0 (cm. 5°). Tak xak ¥(0) = 0
n ¥ e Cl0,+00), o ¥(y) > 0 npu y > 0. U3 (16), (17) u coorHOImeHNSA
®’'(0+) = —v acuo, aro ¥ (y) — +oo npu y — 0+. Hononuureasbusie cBe-
nmenng o Gyurnyur ¥ 6y IyT TpHUBEIEHBl B pasiese 3.
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JlokazaHnubie CBOMCTBA MO3BOJILIOT CXEMATUIHO OOPHUCOBATH OOIIYIO Kap-
TUHY LoBejeHud pyHkunn P.

6°. Cywecmeyrom mouky Ymin € (0,1) u y« € (1,400) maxue, wmo na
npomestcymexe [0, Ymin] Pynryus ® yowsaem om —7/2 0o Prin = P(Ymin),
Ha NPOMENCYMKE [Ymin, +00) Pynryus ® sospacmaem om Ppi, do +oo,
u D(y) = 0. Adpyzumu cao6amu, Ymin — MOUKE CMPO2020 2A000AHO20 MU-
numyma D na ayue [0, +00), a Yy« — eduncmeennviili nysv D na smom ayue.

I'pacduk dbyuximn ¢ — wenpepsigroit npu y > 0 Bereu Arg I'(iy) — npes-
crapyied Ha puc. 1. YnucieHnbie rpasnIibl 1189 3HAYCHUH Ymin, Pmin, Ys, & TAK-
ke noejieHne ¢ Ha HeCKOHEYHOCTH Mbl ODCYIUM TIO37KE.

(v

r' 3

8_

6_

41 u=®(y)

2_

Ymin Y

0 T T T |_‘ T >
v 2 /4 6 8
—2] |
(I)mm'

Puc. 1. I'paduk dyuxumn ¢ ¢ KI0IEBBIME 3HATCHUSIMA
®(0) = —7/2, '(0) = —7, Ymin ~ 0.88,
Dpin ~ —1.87, y. ~ 3.43.

3 BeigesieHue riIaBHOrO 3HAYEHUSA APryMEHTAa

st Toarbix hOpMYyJIMPOBOK PE3YJIHTATOB 3TOr0 pasJesia norpebyercs Be-
[eCTBeHHAs Bepcusi Tak HasbiBaeMoit W-dynknun Jlambepra w = W (5),
KOTODYIO OIPEJIESISIIOT KaK BEIECTBEHHBIN KOPEHb YPaBHEHUS

we” =4
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npu 3 > —1/e. Boabmuii KOpeHb 9TOr0 ypaBHEHUS 33/1a€T OCHOBHY BETBb
W-dyukiun JTambepra, oboznauaemyto Wy(5). Menbmuii KOpeHb, BO3HU-
karomuit ipu 5 € (—1/e, 0), 3amaer apyryio Betsb W_1(3). Ilogpobuee
o dyuknnu Jlambepra n ee mpuMenenusax cM. [17]-[20].

Teopema 1. Jlaa dynrxyuu ®, onpedeaennot ¢ (1), npu ecex y > 0 cnpa-
6e0AUBAH J8YCTNOPOHHAL OUEHKD

D(y) < (y) < 2(y), (19)

6 Komopot munopanma P u mascoparma © onpedeaaromes coomsememesen-
10 opmysamu

ylny—ﬁ, O0<y < —,
e 2 3
yng*z*@, y/377r’
5 0 <y < yo,
P(y) = Yy
ylni_77 3/2:90;
e 4
2de 5
T
— =0.21..., =—— =042 ...
2n T (=)

a W_1 — nodzxodawasn eemev W -pynrxuyuu Jambepma.

Hoxaszameavemeo. Cunraem, uro y > 0. Bocnonbssyemes juist @ mpejcras-
senneM (1), B koropom dyukimst g ipu t > 0 obramaer coiicrBamMu
g(t) >0,  4'(t) <0,

JIETKO BBITCKAIOIMUMU U3 PA3JT02KEHUA Hd CYMMY 3JIEMEHTAPHBIX ,Z[pO6eI7I

= 1
90 =2>
n=1
ITo cnencreuto 1 w3 Teopemsr 2 1. 2 Monorpadun [16] mHTErpas
+o0
/ g(t) sin(yt) dt
0
HOJIOZKUTE/IEH, U o3TOMY 1t P BepHa OneHkKa
T
mw<ym%—z. (20)
C npyroit CTOPOHBI, HOC/IE HHTErPUPOBAHKSA 10 aCTAM

+00 +o0

1 1 1
/ g(t)sin(yt) dt = 25 + " / g’ (t) cos(yt) dt < 6
0 0
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[IOCKOJIbKY
+o0o +00 )
/ g’ (t) cos(yt) dt < — / g (t)dt = g(0) = 3
0 0

IlosToMmy BRIMONHEHA OTEHKA CHUI3Y

1
(y) >yln? -2 - (21)

4 6y
Ipaseie wactu (20) u (21) maror coorBercrenno hopmybt jid ® u @ npu
«bostbitiuxy y. [Ipu «maabixy ke 3nadenusx y > 0 Jydiine BOCIOIb30BATHC
upejcrasaenue (3), 3anmucas ero B BUJIE
y
O(y) =yn=— 2 +V(y)
e 2
¢ dynknueit (5). Tlpu mokasarenscrse cBoOicTBa 5° M3 pasmena 2 yCTaHOB-
sieno, uro ¥ nonokuTensHa u Bo3pactaer. OTCIOa UMeeM JIPYTYIO OTEHKY
CHU3Y

y
dy) >yln= — —. 22
(y) >yl = -3 (22)
Bosbmem Terepn
Yy oom 2
®(y) =yln=— — — .
O(y) =yln =~ mpu ye (0, 37T>

Touka 2/(37) BeIOpaHa j/1st CIMMBKY [0 HEMTPEPBIBHOCTH C TIPABOH 4acThio (21).
Taxkum obpazom, muropanTa P mocrpoena. Ilepeitmem K HAXOXKAEHUIO MaXKO-
panThl @ npu «MasbIX» 3HadeHnax y. lpasag wacrs (20) s 3T0ro mioxa,
nockosbKy ®(0) = —7/2. Beibepem B kauecTBe npocTeiineii MaKopaHThl P
y € (0,y0) mocrosmuyto dynxmmo ®(y) = ®(0) = —7/2. HenpepblBHOCTS
MasKOPaHTBl JaeT JIJId TOYKHU Yy 3HAYEHUEe

Yo = —

ITpu y € (0,y0) AeiicTBUTEIBHO BBITIOJHEHO HepaseHcTBO P(y) < —m/2, mo-
ckotbKy @ BhITyKJTa BHE3 (CcM. 4°) 1 (B cuty BeIGODA Yp)

“+o0o +oo
Yo ™ . m . ™
©(yo) = yoln == — 7 — / 9(t)sin(yot) dt = —3 — / g(t)sin(yot) dt < — 2.
0 0
MazkopanTa ® mocrpoena. JJoKa3aTeabCTBO TeopeMbl 1 3aBepIIeHo. U

I'paduru MaKOpaHTHI 1 MUHOPAHTHI U3 TeOpeMbl 1 JaHbl Ha puc. 2.

Sameuanue 2. B teopeme 1 no cpasHenuto ¢ [12| Mbl yTOUHsIEM T'DaHU-
bl Jist byHKIun @, UCIOJIB3ys AOMOJTHUTEIbHBIE CBEJIEHUS O €€ TOBEJIEHUH,
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U

Puc. 2. Tpaduxu bynxmuit ® (cunnit), ® (zemensiii) nu ® (opanxkesbiif).

JIOKa3aHHbIE B pa3jesie 2. OTMeTUM TaK»Ke, YTO CBOHCTBO BBITYKJI0CTH (DYHK-
unn @ Mo3BOISET JIETKO YJIYUITUTh U MUHOPAHTY @ mTpu «Mabix» Y, B3sIB ee
B BUJE

_'yy_gv 0<y<g07
n-———— = 1o,
Yy e 4 6y ) Yy Yo
rjae Yo = 0.69... — KOpPeHb TPAHCIEHAEHTHOIO YPABHEHUS
1 s
Iny — (1 — - =
ylny —(1—7) o1

KOTODBI HE BBINHUCLIBAETCS SIBHO. ABTOPBI OCTAHOBHJINCH Ha GoJsiee TpyboM
BapHaHTe, HO C «XOpoIeiiy Toukoil cumeku 2/(37). Brpouem, nosenenne P
opu «MaJibix» y > 0 mogpobHee uccaeayercs B pasfese 4 (CM. HILTIOCTPAITIIO
Ha pHC. b).

JBycroporusig onenka (19) mO3BOJISIET BBIEIUTH MPOMEKYTKH TI0 MEPE-
MeHHOI ¢y > 0 ¢ yKazaHWeM TTPABUJIa, BRIYUCIEHNS Ha, HUX [VTABHOTO 3HAYEHUS
aprymenta sequantbl ['(iy). Tlycrs m € N. Beegem neobxomumvbie 0603Ha1e-
HUA, ITOJIOZKUB

_ (8m—=3)m _ 3(8m = 3) 7y + 2
Ym = AW, ((8m—3)7r) ’ gm B 12 % (3(8m_3)7rym+2> ’ (23)
0 4e YmWVo 12eym
_ (8m +5)m _ 5T (24)

m ) Yo = T\
4w, (o) ta ()



ITEPBAA ®OPMVYJIA BEVMHE 155

Teopema 2. ITycmv ® — Pynryus, onpedesennasn 6 (1). Tozda enashoe
anauenue apeymenma sesusunbe I(iy) npu nonadanuu y 6 HauasoHbid UH-
mepsas (0,7,) = (0, 5.52...) swuucasemca no npasusy

arg I'(iy) = ®(y).
Eeau orce y € (ym,ym) ¢ ebtoparroim m € N, mo npasuso evizasdum max
arg'(iy) = ®(y) — 2mm.
Tpanvuywr uzypupyrousux 3decv unmepsasos sadanv, 6 (23), (24).

Hoxasameavemeso. Munnvmanbuoe 3nadenve ¢ynkiun ylny — y paao —1

u jgocruraerca npu y = 1. 113 (22) creayer, aro
Yy T T
o (1f)‘ SRR - 25
(y) > (yIn T2 5 > T (25)

npu Bcex y > 0. Bo3bmeMm B KawecTBe mpapoil TPAHUITEI HAYAILHOTO WHTEP-

BaJla KOPEHb ypDaBHEHUSA

Yy om
In= = — 26
yln 2 = (26)
OPUPABHSB JIJIsT 3TOrO mpaByto YacTh (20) K 7. Ypasaenue (26) nMeer euH-

CTBEHHOC penieHue

?_757r >e
A () T

C yuerom (20) st Bcex y € (0,7,) nmeem
y ®™ __ . Y T
Py <ylnz ——<yggln=—-=mn
(y) <yln® — 7 <Foln = -~
B cogerannu ¢ (25) mosyduM, 4TO
-7 < (I)(y) <7 Y& (07y0)
Badukcupyem Tenepb mpou3pojbHoe m € N u JOKaXKeM, 9TO BCIOAY Ha
unrepsase (y m,ﬂm) CIPABE/IUBO JBOWHOE HEPABEHCTBO

2rm — 7 < ®(y) < 2wm + 7. (27)

IIpaBas rpanutia wHTEpPBaIa €CTh KOPEHb ypPABHEHUS
o
yln y_o°on + 2mm,
e 4

KOTOPOE HO/IyYaeTcs npupaBausanuem npasoi yacru (20) k 7w+ 2wm. Sanu-
CaHHOE YpAaBHEHHE MMEET ¢IMHCTBEHHOE PelleHue

~ (8mH+5)m
me (8m+5)
4wy (o)
Kax n Beime, jyist Beex y € (0,7,,) ¢ yaerom (20) nmeem
m Ym

_ ™

D(y) < yln% —
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JleByto rpaHuIlly WHTEpPBaJa MOCTPOUM B jiBa drama. CHadaa permM ypas-
HEHUE

3
ylng S + 2mm,
e 4
nosry4eHnoe npupasauBanueM npasoit vactu (20) k —7 + 27m. Ero pemenne
_ (8m—=3)7
o (8m—3)m
awy (g2

UCTIOJIB3YyEeM JId COCTABJIEHUA TTOANIPABJICHHOTO YPAaBHEHNA

Ym

Pe]_HeHI/IEM IIOCJICAHETI O ABJIdeTCd
3(8m — 3)wym + 2

y =
T 12y W (A2

>>ym.

Cormacuo (21) as Beex y >y 3anuuiem

y m Ym 1
dy)>ynhs————>y,In——— — —
(y)ye46yyme46y
1/1
=-7m+2rm+ | ——— )] >-—7m+2mm
6 \ Ym Yy
Ocranock mpuB/eds cooTHOIeHue (28), 4T00Bl YOEIUTHCS B CIIPABEIIHBO-
cru (27) npu y € (y, ,Yp,)- Teopema 2 noxazana. O

TpaHcIeHIeHTHBIE YpaBHEHHsT, TOM00HbIe (26), HAXOAAT BayKHBIE MTPHMe-
HEHUsI B TEOPHUH KCTPEMAJBHBIX 337a4 JIJIsT BBITYK/IBIX U TETbIX (DYHKITH
(cm., mampumep, [21]).

Homomaum kapTuny nosegernst dyHknnu (1) mosesHsiMu hakTaMu.

Ipensoxenune 1. Cnpasediuso acumMnmomuieckoe pasencmeo

1
@(y):ylny—y—Z—FO(y), Yy — +oo. (29)

okasameavcmeo. B mporecce noka3aTebCTBa TEOPEMBI 1 YCTAHOBIIEHBI OTIEH-
kn (20) u (21), KOTOpBIE TAIOT JBOHOE HEPABEHCTBO

Yy 1 y oo
Inz—-—-——<®y)<ylnz——,
R (y) <yln=—-

BepHoe mipu Beex y > 0 u Brekyiee (29). [Ipennoxenune 1 qokazaHo. O

I'paduk dyrkimn v = arg ['(iy) ¢ oTMeYeHHBIMI TPAHUIIAMI HHTEPBAJIOB
u3 Teopembl 2 mpejcTaBiaeH Ha puc. 3. B cury dopmynsr (9) u acummnTo-
tnkn (13) mpw y — 400 umeem ®”(y) — 0 mw ®'(y) — +o00, BemeacTBue
gero (cM. Takxke (29)) ¢ poctom y K 6eCKOHEUHOCTH CBA3HbIE YacTh rpaduka
«BBITIPAMJIISIIOTCS Y, CTPEMSCH K BEPTUKAJIBHOMY TI0JIOZKEHHIO.
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(S

Puc. 3. Tpaduk dynknun v = arg'(iy) mpu y > 0.

B pazzese 2 (cm. Tam cBoiicTBo 6°) mokaszano, uTo dyukims $ umeer eauH-
CTBEeHHBIN HYTb s € (1, +00). U3 HepasercTBa (20) 09eBHIHO, 9TO Yy > €.
BoJtee Tounyto uHbOpMAINIO O PACIOJIOKEHUHN Yy JAET TAKOE yTBEPIKIEHUE.

ITpensnoxkenne 2. Hyav y. aescum 6 unmepsase (y*,y*), 20e

34 7 STy, +2 3.45
y, = =342..., 7. = = —345...,
Lo T AW, (£) 12y Wo ()

u dpyeuz nyael na [0, +00) dynxyua ® ne umeem.

Hoxaszameavcmeo. Kak yxe ormedasioch, HyJb Y, dyukunn ® cymecrsyer,
eIMHCTBEHHBIH u Oosbiie €. PaccMoTpuM ypaBHeHMe
mZ="
yin g - Za
npupasHaB npaByto 9acth (20) k myro. [lomyunm KopeHb
m

LT AW (7))

Us (20) cremyer, wro ®(y ) < 0, oTkyma yx >y . OneHuM y, cBepxy, pemms
ypaBHEHHE

FEro kopenn
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B coorsercreun ¢ (21) umeem

_ _ Ye T 1 1 1
P >g,n=—--——=—-—-—>0
@) >0~ & T 6 6y,
Tlosromy 4y < ¥,. Ilpemnoxenne 2 moKazaHo. ([

Haitnem na mumMoi mosyocu y > 0 TOYKHM, B KOTOPBIX raMMa-yHKIH
[IPUHUMAET BEIeCTBEHHbIE 3HaYeHN:A. Bce Takue TOYKH HAXO/HTCHd Kak pe-
IIeHU CICAYIOIMX JBYX Cepuil ypaBHeHUH

O(y) =m+2mm, meNy=NU{0}, (30)
O(y) =2mm, meN. (31)

IIpu dukcupoBarnoM m Kaxoe u3 ypasuenuii (30), (31) uMeer eTuHCTBEH-
HOE DEIEeHUE [iyy, U 7y, COOTBETCTBEHHO (cM. 6° u puc. 1). B Toukax ifi, MHA-
MOt moJsiyocu raMMma-(pyHKIUS TPUHUMAET OTPUIATETbHBIE 3HAUEHUS, B TOY-
KaX 1)y, — [OOJOXKHUTE/IbHBIE, & BO BCEX OCTAJBHBIX TOUYKaX mojyocu y > 0
3HaYeHUs raMMa-(QyHKINT KOMILUTEKCHBIE (HeBerecTBenHbie). [Ipumep joka-
JIM3AIIH 19 = Y J1aH B pemyiozkennn 2. Tem e criocoboM MOXKHO OIEHUTH
BHAYEHUE iy, WU 7)yy [PU JIIOOOM 33 aHHOM HOMepe m € Ny.

Ucnonp3ys sorapudMudeckyro IIKaay, OMUIIEM [IOBEJeHUEe UJIEHOB BO3-
HUKITTAX TTOCIEI0BATEIHLHOCTEN TIpr DOABITTMX HOMepax. [Iast 9Toro BBEIeM
KpaTkne 0003HATEHWS

1 1
Qy, = — 5—7T+27rm , ,Bm:f<z+27rm), m € Ny,
e \ 4 e \4

U JIOKaKeM CJIeYIONINUil pe3yIbTaT.

ITpennoxkenne 3. IIpu m — 0O GepHHL ACUMNMOMUNECKUE PAEEHCMEA

Inln oy, In? In oy,
lnumzlnam—lnlnam—l—l—l—nna+O<nna>, (32)

In (ea,) In? a,,

Inln 3, In?1n B,
7, =By —InlnB, +1+ ——— —rm 33
i =10 nn5++1n(eﬁm)+0<ln26m) (33)

Jlokasameavcmeo. Bosenem dbopmyy (33). Obocrosanme acumnrorukn (32)
TTPOBOAUTCA aHAJIOTUYIHO. I/I'I‘aK7 B HAIITUX 0603HaquI/IHX nMeeM

(I)(nm) = 2mm, Bm = x

4de

Badukcupyem m € Ny. Corsacuo (20) 3anmmem

8m+1), meNg.

nmlnn—m > T + 2mm,
e 4
OTKY/JIa
T8m+1)  efnm
4W, (%) Wo(Bm)

=1

m
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9TO Jlaer OLEHKY CHU3Y st KOpHs ypasHeHust (31). OueHky cBepxy BblBeleM
u3 (21) ¢ yuerom (34). Hosyuum

1 1
nmlnn—m < E+27rm+7 < z—i—27rm+7,
e 4 617, 4 6n,

OTKYIa

T(8m+1)n +2

Nm < . - T(Em+1)n_+2 = Mo (35)
ﬂm 0 ( IQeQm )
Urak, cipaBeTUBO JBOWHOE HEPABEHCTBO
N, <Nm <My, mE Ny, (36)

¢ rpanunamu, 3ajaabivu B (34) u (35). Iockoubky ®(y) 3aBegomo Bozpac-
Taer npu Yy > Y, T0 obparnas dynxuua ®1(3) soszpacraer upu 8 > 0.
Iostomy 7y, = ®71(B,,) ABIFETCS MOHOTOHHO BO3pACTAIOMIEH I 6ECKOHETHO
OOJIBITION MTOCIEIOBATETHHOCTRIO.

O6o3maunM ere

ﬁmE

| 3

1 1
Bm+1)+ —— =fn+

37
e Gen 66Qm’ (37)

B

9TO0BI TIEpPEnucaTh HEPABEeHCTBO (36) B «CHMMETPHUIHOI» dhopme

WolBm) ~ € ~ Wo(B,)

uepes 3HaueHus OCHOBHOM BeTBu W-dyrkiuu Jlambepra. C yuerom ompeje-
JIEHUsT TIOC/IE/THE BOBMOXKHA, SKBUBAJIEHTHAS 3AIUCH

exp (Wo(Bm)) < n?m < exp (Wo(Bm)) .

TTocste morapudMupoBaHUsT TOTYIUM PE3YIHTAT

1+ Wo(Bm) < Innm < 1+ Wo(Bn), m € N, (38)
yAOOHBIH 151 000CHOBAHME aCUMIITOTHYECKOTH (hopmybr (33).
Byzmem onmparbcs Ha, IBYCTOPOHHIOK OIEHKY

B Inln 3 I6] Inln 3 Ing

"5 " in(ge) "Ing " n(Be) Tl (Be)

cupaseausyto ipu > e. [pocreitmum ciaencrsuem w3 (39) sisiercs co-
OTHOIITEHUE

<Wo(B) <1 2B, (39)

Wo(B)=Inf+0(Inlnp), B — +oc. (40)
Ouernka (39) nokasana asropamu B [18] n jonosHseT pasBepHyTHIil acHMII-
toruaeckuit pesysabrar paborst [19]. [Tpumenus (39) k (38), mosyunm, aro

Inln S5,
Inn, >14+mng, —Inlng, + ——, 41
" ™ e
_ — Inln 8 Inf —
I < 1+ 105, — B, + P WP yop5 - (9)

In(3,,€e) ln3(Bme)
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st Beex m > 2. Obpaboraem HepasercTso (42), nucnonbsys (40) u cBass (37),
B KOTOpOfi Besuuuna 1) B3aTa u3 (34).
ITpu m — oo cpaBeINBLI PABEHCTBA

1 4Wy (ﬁm) (hl Bm >
& E0WPm) (2 Pm
n eBm Bm )’

—m

paminso(5) =m0 (5),
(1o () o ().
intaB,, — i, =1 (140 () ) =0 (5 ).
(s

InlnB,, InlnpBy, Inln 3, )
ln(Bm ) 111 5m€ /62 In 5,

In 3, 9 ln21nﬁm>
W50 <1n26m |

Teneps BuAHO, UTO UpaBble dacTu HepaBeHcTsB (41), (42) ormmmuaroTcs Ha

BEJTMYUHY TOPSIKA
In?1In
0 <25m> , M — 00,
In* G,
oTkyna u ciaeayer dopmyia (33). [lpeanoxenne 3 gokazano. O

3

NE

IngB,, —InB, =

=0

®opmyssr (32), (33) meTasbHO OONCHIBAIOT ACHMIITOTHIECKOE TOBE/ECHIE
JOTAPUDMOB [y, U Ny, TIOKA3BIBASA, B YACTHOCTH, UTO [l ~ Ty TP M — 00,
IloBeenne caMux [y, U My, acEMOTOTHKE (32), (33) oTpaykaioT XyrKe, XOTs
COOTBETCTBYIOIAS 331294, BO3MOXKHO, IPEJICTABJISET MHTEPEC.

B xomre sToro pazzgena yrouanm nosejgerne byHKIMU (5), TECHO CBSI3aH-
HO#T ¢ ocHOBHOI dynKIHeit (1).

IIpennoxkenue 4. Oynxuus ¥V, sadannas 6 (5), obaadaem ceolicmsamu,

™

yginoolp( ) Z’ (43)
U (y) <0 npuecex y>0. (44)

Aokazamenvcmeo. 1lposepum cHavasia pasercTso (43). Ais sToro 3ammiem
dopmyny (5) B BUE
+o0 h( ) +o00 ( )
2h(t) — 1 sin(yt
U(y) = —————sin(yt) dt dt
)= [ P sinede + [ T
0 0




ITEPBAA ®OPMVYJIA BEVMHE 161

¢ dynkumeit h uz onpegenenuns (4). [Ipu R > 0 ocymecTBuM erie 01HO npe-
obpasoBaHue

R +oo . e .
\Il(y):/%(tz)t_lsin(yt)dt+/ Wdt—/ Sméft)dwrz (45)
0 R R

BajaauM npoussosibHOEe Masioe € > 0 u mogbepem R > 0 mak, 4Tobbl jis
Bcex Yy 2> 1 OJTHOBpEMEHHO BBLINIOJIHSINCH HEPABEHCTBA

+o00 +oo Qo
h(t) . h(t) £ sin(yt) €
S < S - 2\ Z
/ " sin(yt) dt | < / ; dt < 3 / o1 dt| < 3
R R R

Badukcupyem Haiigzennoe R > 0 u upuvennm K HenpepbiBHOW Ha [0, R]
dyuriuu (h(t) —0.5) /t nemmy Pumana (cum., nanpuwmep, [22, w1 18, §2]),
B CH/Iy KOTODPOit Halijerca takoe Yy = 1, uro npu Bcex y = Y| cripaBeinBo

HEPABEHCTBO
R

2h(t) —1
/(2)tsin(yt) dt| < g
0

Urak, cormacuo (45), mis Beex y > Yy nmeem |¥(y) — w/4| < e. llpenensHoe
cooTHorrerne (43) g0Ka3aHO.

[lepeiimem K A0KA3aTENbCTBY CBOWCTBa (44), BJIEKYINEro CTPOTYO BBIMYK-
JocTh BBepX dyHKInn ¥ Ha mosI0KUTETHHOI TTosTyocu. Vcmossays (12), (15),
3aImIeM

V() = 2" (y) ~ (yn2)" ii%” Loyso
y)="(y) - (yIn=) = —— y>0.
e —m2+y2)? Y
Buauut, HepaBeHCTBO (44) PABHOCUIILHO TOMY, YTO
2

—— 5 <1 npuscex y > 0.
2
= (n?+y?)

A 5TO BBITEKACT M3 IMENOYKU COOTHOIIEHUHA

n n 1

2y%n < 21%n
(n+y2)? (02 4y’

< < ;
o0y  (M2405)° nitn® Ta(nt1)

rme n € N, m paBeHcTBa
oo

1
2D

n=1
VTBepXKIeHNE TTOTHOCTHIO JTOKA3aHO. O

Harnsgnnoe mpejcrasienne o cBoiicTBax BcromoraresbHoN dyHKIun W,
OTMedeHHBLIX B 3aMedaHnun 1 u mpejmoxennn 4, MOXKHO TIOJYIATE U3 puc. 4.
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U

13

ool3

Puc. 4. Tpaduk scnomorarenbuoit pynkiuu W, 3anannoii B (5).

4 AJgbTepHaTUBHBIN MOAXO/ K PEMIEHUIO 3aa9n

Ob6cymum 37echk Apyroil BO3MOYXKHBIN T0/IX0/] K U3YYEHUI0 CBOHCTB (PyHK-
uuu P, ocHOBaHHBIN Ha TPEJICTABJIEHUN

[e.@]
:Z<g—arc‘cgg>—7y—i, y > 0. (46)
n n 2
n=1
®opmyaa (46) dakruueckn ormeuena B [13]. Tam ke ykasana cBs3b

o

0 m—‘rlC 2m + 1)
< —arct ) mtl - 0<y <1, (47
;( g Zl 1 y y (47)

B KOTOPOit ( — m3era-dyurimsa Pumana.
Paccvmorpum «koMILIeKCnMUITUPOBAHHBINY Psifl

i (% — arctg %) , (48)
n=1

e mepeMennasi w npuHaaiexkutT nosoce [Imw| < 1. [lyers K — mpousBoib-
HBII KOMOAKT U3 370i mostochl u d = max {|w|: w € K} > 0. g w € K
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¥ HOMEPOB N > \/2 d 3aluieM OLeHKY
w/n

v arct w‘ / s dr| < [l a 7|T|2 <

— —ar —_] = T e max

n & 1+ 72 S on refow/n] |1+72
0

4 _ept 0
S nl—d?/n? n3’

rje wHTerpas B3aT no orpesky [0, w/n]. Kak suaum, pan (48), cocraieH-
HBII U3 aHAIUTHYeCKuX B moJioce |Imw| < 1 dbyukuumit, cxoauresa paBHOMEp-
HO Ha KoMmakTax u3 [Imw| < 1, u mosTomy ero cymma, COTIACHO Teopeme
Beiiepirpacca, sBiigercs aHauTUUECKON B 9T0i 11osioce. Tem cambiv @ ecTb
aHATUTHIeCKast (PYHKIUS BEIIECTBEHHOM epeMenHoii y > 0 Kak CyzKeHue Ha
MOJIOKNTEJILHYIO T0JTyoCh (byHKIMN, anamurndeckoit npu |Imw| < 1. Cun-
tag, aro P(0) = —7/2, nosyunm HenpepwiBHYIO npu y = 0 dyHKIHIO.
Dopmysta I TPOU3BOIHON NUMEeT BU

=N 2 >0, 49
Sty (49)

n=1

HOCKOJIBKY Psifl B (49), mostyueHHbIH TouIeHHBIM T depeHIIMPOBAHIEM Dsi-
na (48), cxompuTest paBHOMEpPHO Ha, JitoboMm otpeske [0, ¢], Tae ¢ > 0. B wacrho-
cru, ®'(0) = —v. OgeBnano, yro dbyukuus (49) Bozpacraer o —y 110 +00,
OpUHUMAasl 3HAYeHUe, PABHOE HYJIO, B €JMHCTBEHHON TOYKE Ymin > 0. JIoKa-
JIU3YEM TOUKY Ymin IVI00aIbHOTO MuHHMYMa byHKINN (46). BHagage 3ame-
THM, 9TO Ymin < 1, TAK KakK

o0

1 =1
Z n2+1 52;77 ~¢(3) =y =0.02...> 0.

C apyroit ¢CTOPOHHI,

(e}

_i Yimin __ Ymin Zi_ﬁ ,
o n=1 n (TL2 + yr2nin) 2 7”L2 - 12 Ymin:

OTKYZA Ymin > 12v/72 > 0.7. Unteppan (0.7, 1) JoKanIu3amum TOUKE Ymin
MOYKHO CYIINECTBEHHO YMEHBIIUTh, €CJIN OIEHUTH NPOn3BoAHYI0 (49) He cToIb
rpy6o. Hampumep, Briosine acHoO, 910

4 > 1
a=-(C3)—-1)< ——————<((3)—=1=0,
5 »r;Q n (n2 + yrznin)

160 0 < Ymin < 1 < n/2 mpu Beex n > 2. DT0 1aeT HEPABEHCTBA

1 o 1

——ta< < +b,
1+ yr2nin yr2nin 1+ yr2nin
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U

Puc. 5. T'padurn dynkmmit & (cunmit), &1 (opamkesbrii)
u Oy (3esensblit).

KOTODBIE MOXKHO TIEPENHUCATh B (DOpMe JIBYCTOPOHHEN OIEHKHN

Vﬁb—(b+1—7)< 9 VDy —(a+1—7)

2% min < 2 )

Komnbrorepubiii anamms dopmyasl (49) mokaseiBaeT, 4To HA CAMOM Je/e
Yonin € (0.88, 0.89).

Ouenum renepb Munumasibhoe 3aadenne @iy = @ (Ymin ). duis aroro ymno6-
HO BOCIIOJIB30BaThCs LpejcrapierneM (47).

Ilockombky

1)m+1<~(2m + 1) y2m+1 < 1((3) y3

@y -t <3 ©
m=1

3 2m + 1 3
npu Beex y € (0, 1], To
Di(y) < P(y) < P2(y), < (0,1], (50)
rie 0003HaYeHo
1 3 1 5 T 1 3 T
Ci(y) = 5CB) Y — By —ry—5. P2y =3¢y —ry—5. (51

IIposepserca, o

D (y) =CB)y* —CB)y' —y <0, Phy) =(B)y*—v>0
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s Beex y € (0.7, 1]. CanenoBarensho, na Takom npomexyrke $p yObisaer,
a ®5 Bo3pacraer, U BEPHBI OIEHKN

@1(1) < <I>1(ymin) < <I>(Z/min) < q)Z(ymin) < (I)Q(l)'
Orcrona

1 1 s 1 T
g((3)—5C(5)—7—§ < (I)min < gC(S) _7_5
co 3HavenuaMu rpanurl —1.95... n —1.74... coorBeTcTBeHHO. UMCIEHHBIH
axasm3 gopmyssl (46) wHa KoMmbioTepe gaer P, € (—1.878, —1.877).

Urak, uHa orpeske [0, Ymin] byskims @ yosiBaer or —m/2 10 Ppin, 3aTeM
HA, JIYUe [Ymin, +00) dyHKIust ¢ Bozpacraer or Py 10 +00. Ha Beem myue
y > 0 dyukuus ¢ BeimyKIa BHE3, MOCKOJBKY u3 (49) mocae muddepenmn-
POBAHUS UMEEM

)
" o n
®(y)_2yzl(n2+y2)2>07 y>07
n=

910 copnajgaer ¢ dopmyoit (12).

Mmuorounenst (51) cyTh yrydIeHHbIE MUHOPAHTA U MAZKOPAHTA JI/ist (PYHK-
. ® TP MaJIBIX HOJIOXKHUTENBHBIX ¥ 10 cpaBHeHHo ¢ ® u ® u3 Teopemsl 1
(cm. puc. 2 u puc. 5). B o xe Bpewmst, u3 orernok (50) sunao, uto @1, $o He
POJIATCS JIJIsl KA9eCTBEHHOTO OIEHUBAHUS KOPHS Yx. DTO MPOJEJAHO B [IPEJI-
JIOYKEHUH 2 ¢ MPHUBJIEIEHIEM WHTETrpaabHOro npesacrasiaenus (1). Ormernm,
HAKOHEI[, YTO W aCUMITOTHYecKoe mosefenne P(y) mpm y — +00 Takxe
OpOIIE U3yvIaTh, HCXO/I U3 WHTErPAIBHOTO TpeacTaBienus (1) (cm. mpemto-
JKeHue 1), a He u3 paszsoxkenns B psajg (46).

Asropnl npusnarensibl B.1. CyeiiManoBy 3a nHTEpec K paboTe U IeHHbIe
yKa3aHus Ha JATepaTypHble HCToIHuKH |7]-[9].
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