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1. BeBeaeHune

JI1st KazKJ10ro MpparuoHaJbHOTO YHCIa (v MOYKHO OIPEJIC/IUTh KOJTUIECCTBEHHYIO Xa-
PaKTEPUCTUKY TOI'0, HACKOJIBKO (v OTJINYAETCS OT PAIMOHAJIBHBIX. DTa XapaKTePUCTUKA
HOCHUT Ha3BaHME TIOKa3aTesb (Mepa) UPPAlUOHAIBLHOCTUH W ONPEJIENISieTCsl KAK TOTHAST

P 1
HIZKHSS TPAHb MHOYKECTBA YHCeN [i, TAKUX YTO HepaBeHCTBO () < |a — —| < —. unmeer
q q
JINIITh KOHEYHOE YUMCJIO PEIIeHui B IeJIbiX Jucaax p u g > 0.

st 9ol XapaKTepucTUKU MpUHATO obo3Haderue fu(a). st ducia m HEM3BECTHO TOY-
HOTO 3Ha4YeHus (7)), HO €CTh METOJBI C HOMOIILI0 KOTOPBIX MOYKHO TOJIyYUTH OIEHKY
CBEpPXY Ha 3Ty BEJIUYUHY.

B Teopun modanToBBIX TPUOIMKEHUI POJTb BEChMa MTOJIE3HOIO NHCTPYMEHTA UT'PAIOT
UHTETIPAJIBI BUJIA

K+1
= n e*dz
270 2(z—1)---(2—n) ’
C

rjie C' KOHTYD, COJEepKAInil BCe MOJI0Ca MHTETPUPOBAHUS.

B 1953 r. K. Magsep [1], ucnosnb3yst sror unrerpan B caydae K = 10, ycraHosu,
qro pu(m) < 42. OH TakzKe yCTAHOBWJI, UTO MOKazaTesb 42 MOXKeT OBbITh IMOHUZKEH [0
30. ITozxxe M. Miggnotte [2| u I. B. Uyanosckuit 3] ymyummam sty omnenky g0 20 u
19, 8899944... cooTBETCTBEHHO.

B 1989 r. I". B. Yynnosckuii u 1. B. Uynnosckuii [4], ucnonbsyss MmaOrOUIeHbI Jle-
JKaHJIpa, HOJIyYIId, 9TO Mepa HPPallMOHAILHOCTH T2 He HPeBOCXOmuT 7,51, oTKyna, B
9aCcTHOCTH, cJiejyer, aro pu(m) < 15,02.

B 1991 r. M. Xara [5], mosib3ysich KIacCHIECKIM METOJOM U MOIM(PUIMPOBAB MHTE-
rpai (1), momyuann cienyrongyio onenky: u(m) < 13,398. Brocieacrsuu, emy yaanoch
YCTAHOBUTH HOBYIO OIeHKY 8, 0161 , HO y2Ke ¢ HCIoJIb30BaHNEM UHTErpaJa IPyroro BUIa
[6]. 11, nakorer, B 2008 r. B. X. Casiuxos [10]| mosydmn HAM/Iy9IIIyI0 Ha CErOJHs OIEHKY
7,06063... .

B wmoeit pumniomuoii pabore mpejiaraercss MHON crocod BbiBoja oreHkn M. XarTh:
p(m) < 13,398, omuparomntuiicst Ha MeTojbl tokasaresnbersa FO.B. Hecrepenko upparn-
onasbHOCTH dncia ((3) [8] m Ha MeTOIBI BBIBO/IA OIEHKN MEPBI NPPAIMOHAIBHOCTH In 2

[9].



2. OcHoBHaga 4acTb

2.1. Bbluncnenue nHrerpana.

PacemorpuMm crietytomumiit mHTErpaut

1
L) = 5 [ Ban(@)edc. (1
c

rae

(I)nm(o = Rn+3m(<)Rn+m(C - m)Rn—m(< - Qm)Rn—i’»m(C - 3m) ) (2)
|

R.(¢) = o 3
(= R (=) ¥
um = [An], A € 0,%) Ut Kazkgioro meoro n > 0, a C' - 3aMKHYTBII KOHTYP,

BKJTIOUaronuit Bce nosoca ¢ = 0,1, ...,n + 3m THTErpUPOBAHULA.

IIpennoxenue 1. Qyuxyusa @, ,,(C), onpedenennasn gopmyramu (2) u (3), npedcmas-
AAEMCA 6 CAeYULeM BUIE:

B (¢) = g (4)
I1 (¢ —j)b+

j=0

2de Ypm = (n+ 3m)l(n +m)l(n —m)!(n —3m)!,

0, ecru0<j<m,n+2m<j<n+3Im;
d— 1, ecrum<j<2m,n+m<j<n+2m;
T 2, ecau?2m<gi<3Im,n<j<n+m;
3, ecau3m <7 <n.
|
Jlokasameavcmeso. Vmeem R, (() = nn— . Torma
¢~
j=0
n+ 3m)! n+m)! n—m)! n —3m)!
ch,m(C) = n(+3m ) ) n+m( ) ) n—m( ) ’ nfBTrE ) -
M7 Tc-m-j) TE-2m-5 T ~3m-j)
Jj=0 Jj=0 j=0 §=0
o Yn,m
n+3m _nt2m _ntm ‘ n - ’
IT (¢=5) IT (¢=3) II (€—=4) IT (¢ =)
7=0 j=m Jj=2m Jj=3m

O6o3HaYNM:



={j: 0<j<m,n+2m<j<n+3m},
Ay={j: m<j<2m,n+m<j<n+2m},
As={j: 2m <j<3m,n<j<n+m},
Ay={j: 3m <j<n}

Bamerum, uro A := A; U Ay U A3 U Ay = {0,1,...,n + 3m}. Torga nosyunm, 4ro

[Hec-n=T1c¢-nTT1Cc-D][€c-» I,
j=0 JjEAL JEA2 JEAs JEA,
[Hec-n=Tl1<c-»I[<-n][C¢-5.

j=m JEA2 JEAs JEA4

1L c=n=1Ic-a1l€-5n.
H(c—j>=H<c—j>-

[IepemHoOXKas 9T PABEHCTBA, MOJIYIUM:

H () H bl | K(aF) H (€= =1Te=a Tl TT€=5'*
x H C=N*=TJ[C=-N*"TTC—n" TIN5 T —5n*"" =

JEA, JjEAL JEA2 JEA3 JEA,
_ H d +1 H (g _j)dj+1 .

JEA 7=0

Takum ob6pazom, MbI JIOKa3aJ/i, ITO

Yn,m
q)n,m(C) = nt3m )

[T (¢ — 5%+

7=0
0, ecim j€ Ay,
1, ecim j € As;
016 Y = (14 3m)(n 4 m)l(n — m)l(n —3m)l,  d, = . 0
| 2, ecim j € As;
3, ecimm j € Ay.

CaencrBue 1. Qynryua ,, ,(C) moorcem 6vimob npedcmasaena 6 caedyrowem sude

3 nt+(3—k)m

Y o

= j=km

ede cj, - pavuonanvrvie wucaa, 0 <k <3,5=0,...,n+3m.



Joxazameavcmeso. Pynkius D, ,,(¢) upencrasiser coboil paroHanbHyo GYHKINIO, B
3HaMeHaTe/Ie KOTOPOil CTOUT MHOIOYJIEH, Y KOTOPOI'0 MaKCHUMAaJIbHAsT KPATHOCTH KOpPHEl
paBHa 4. Takum 0Opa3oM, 1o TeopeMe 0 PA3JIOKEHUH PAIIMOHAIbHON (DYHKIIUN Ha, CYyMMY
upocreiimux pobeit, Gynkiws D, ,,(¢) npejgcrasisercsa B Buje:

3 n+3m

9=2 2 7= =l
rjie ¢; i - panponasbuble ynciaa, 0 < k < 3,7 = 0,...,n+3m . [Ipuaém, 3amernm, 4o eciin
k > d; , To crenens npocteiimieit 1podu # Gouibie d;+ 1, 9To U3 IpeacTaBICHAA
(4) me moxker ObITD, ecau ¢;p, # 0. Takum obpasom, npu k > d; Boimosnsercs ¢;; = 0.
Torga npu 0 < j < km u upu n+ (3 — k)m < j < n + 3m Bemouseno ¢;; = 0. O
JIemMma 1. [lyemo darvt ¢+ 1 pasiuinols KOMNAEKCHOLT YUCeA O , ... , O U ¢+ 1 yeav
HEOMPUUATMENDHBIT YUCEA Ny , ... , Ng . TToroorcum maxoice

q q
N+1=> (nj+1), Q) =[x —ay™™.
=0 j=0

Tozda cnpasediuso caedyrouwee MmorcIecmeo

27” C Z Z fntj _T)r Iy! (dx)r (%)

=0 r=0

: (6)

T=0y

2de C' ecmb 0KpYIHCHOCTD, CO0EPIHCAULAA BHYMPU 6CE MOYKU (X, ... , O, @ f(() - Pynx-
YUA GHAAUMUYECKAA 8 HEKOMOoPOoTl obaacmu, codepacaweti oxpyatcrnocms C' emecme ¢ eé
BHYMPEHHOCTNDIO.

IIpennoxkenue 2. Koodduyuernmot cjpn, J =0,...,n+3m, 0 < k < d; us npedcmas-
nenus (5) gynxyuu O, 4, (C) Mozym 6vimo svivucsens, no Hopmyae:

n+3m

Li(d; + 1;)! N,
’Vnmz H d'l' (]_Z) L lz; (7)
1753

2de CYMMUPOBAHUE MPOUCTOOUM MO BCEM HADOPAM UEABIT HEOMPUUGMENOHBLT YUCEN
loy ooy li—1, L1, - dpgam , cymma xomopoix pasna d; — k.

n+3m
Aoxasamenvemeo. BoseméM q¢ = n + 3m, o = j, n; = d;, Qz) = H (x — j)dﬁl,

f(C) = Ynme®. Tlpumenus Tox1eCTBO DPMUATA, IOy UM

n+3m )
FG () d e { (2 — o)+
Il 2m/ Z (d; —r)lr! (dx> ( Q(.JCE) )

n+3m j d-—r N +1 n+3m
t LydNrf(z—j5)%" it
= In,m -7 N1 T\ 5 - <, ~ = Yn.m Pt J 5
" ;;w—w r!<d:c>( Q) lomy™ P 2 DO



rie

r=j

=) (“g-)

Brrancium aj, ¢ nomomipio dopmyiinl Jleitbnuna ajis mpousse1eHus:

1/d\r [ (z— )bt Lod N "5 a\|
ar =1 (z) (—Q@;) )x:j:ﬁ(w (H (=0~ ) T
. 7]

r=]

_ . 1—d;
T'Zlo ] 1‘lj+1 Lny3m! H (dﬂﬂ) ! Z>

n+3m n+3m
d + l) ( i)—l—di—h

_;Zl_[l'(dx> EZ:H d'l'

1#j

Taxum oOpa3zoM, MbI UMeeM:

(A W} gyt )

:ZH dlll ’
1#]

rJae CyMMHUPOBaHUE IIPOUCXO/UT 110 BCEM Ha60paM IeJIbIX HEOTPUIaTCJAbHBIX YHCEJI

loy ooy li—1, i1, - lpy3m , CyMMa KOTOpBIX pasHa 7. MTak, MBI 1osrydaem

n+3m n+3m td._r
= Tn,m Z ejt ZO e]t ZO Yn,m JT _ )l . (9)
j= r=

C Ipyroit CTOPOHBI, MbI MOXKEM BOCIIOJIb30BaThCst hopmysioit (5). Torma momydnm

n+3m 3 Cdg n+3m 3 n+3m 3 tk
I( E E C; k = E E Ci —€J E elt E Cip— =
27m S ) has , ik , PE L
7=0 k=0 7j=0 k=0 7=0 k=0
n+3m
jt o .
E e E Cik k" (MbI mcnonb3oBasu ¢, = 0 mpu k > d;).
7=0

Cremaem 3ameny r = d; — k B dopmyite (9) 1 npupaBHseM €€ K BHIPasKEHUIO U3 ITOC/IE/-

HEro paBeHCTBaA. HOJ’Iy‘{I/IM

n+3m dj tk n+3m dj tk
it 't
Lt)= Y e Y idy—k oy = > D ik
7=0 k=0 ' =0 k=0 :



Tak kax dysknmn thelt, 0 < k < 3, 7 =0,...,n 4+ 3m auHeiino nesaBucuMbl Hag Q, To
TOJIy9aeM, 9TO Cjr = Vnmyj.d,—k - LIpuMenus dopmyiy (8) aia koadumuenTos a;q, —x ,
nostyanM Tpebyemyto dbopmyiy (7) Ha KOIDOUIHERTEL ¢; j, . O]

Bameuanne 1. Qopmyiry (7) MOKHO 3amUCaTh B CJIELYIONEM BHJIE:

(10)

(11)

ciw = (—1)%"*B;L;;
n+3m

B; = Yam H (.7 - i)ilidi )

1#£]
n+3m

jk‘_ZH dzyl ]_i)_lia

Z#J

rjie

(12)

d; +1;
v(d;,l;) = ( Zd' Z) € Z, a cymmupoBanue B Ljj IPOUCXOIUT 110 BCeM HabopaM IeJIbIX
(2

HEOTPHUIATEILHBIX duces [y, ... lt3m , CYMMa KOTOPBLIX paBHa d; — k.
[(EIRERE) +3m » 9

lj—la lj+17
Jloxazameavcmeo. JleiictBuresibHo, uctoib3yst dopmyity (7), MbI HOJTY IHM

n+3m

= 3 [] G-t
Z#J
n+3m n+3m
= 2 L0 TL vttty =i =
z#] 17:&9

= Tn,m Z(
1

n+3m

0T T vl b (G — i)

=0

—1;

i#j
n+3m
:’Yn,mZ(_ d; kH dz,l )ld =l _
! isﬁj
n+3m n+3m
_ ,ymmZ(_ d —k H —1—d; H dl,l ] . Z)
! Z#J #J
n+3m n+3m
= \— dj Yn,m H —1-ds Z H dzal j _i)_li
i#j ! lsﬁj

(=) "B, L .



SameuaHue 2.
Unrerpan I,(t) MoxkeT OBITH 3alUCAH KakK

3 tk n+(3—k)m
t) = Z Qk,n(et)ga Qk,n(w) = Z ijkwj :
k=0 Jj=km

Jlokasameavcmeo. Vcnonssyst dopmyay (5), 3ammiiem

n+(3— k)m 3 tk
oIt — N
Z% > = > Qe
j=km k=0
m
2.2. OueHka 3HamMeHaTenein.
Bseném oboznadenue 1), 111 HauMeHbIIIEro oOIIero KparHoro duces 1, ..., n.
JIemma 2. IIycmo u,v € Z, y> u+ 1, u > 0. Tozada
ul(v—u—1)!
T, “eozuz bl g (13)
v!
u!
Jlokasameavcmso. Pacemorpum dbyskimio R, (z) = . Oyaxnus

2(z—=1) ..o (2 —u)

R, (z) npecraBisieTcst B BIJIE CyMMbI IPOCTERIINX APo6eii ¢ resbiMu KoadduimeHTaMu.
u .

Heiicteurenbro, R(z) = ). z—zz ,JL7ie b; ecTh HEYTO WHOE Kak BbraeT dbyHKimn 1, (z)
T —

B Touke z = ¢. Torma 1mo ¢gpopmysie Jijisg BhIYeTa HaxO UM

bi= o / Ru(2)dz = 55 / z(z—l)?!.c.i.z-(z—u):

|z—i|=e |z—i|=e

_L/ uldz B u! B ol B
27TZ‘|H|:€ <Z—i)ﬁ(z—j) ﬁ(i—j) it (=1) o (= (u =)

j=0 j=0
JFi JF

G ?-Li!(u T (—1)““(2_) cZ.

u
, T,
Crenosarenvo, T, - R, (v) = Y (—1)"* <u) - —— € Z (MBI BOCIIOJIL30BAJIUCH CBOi-

i=0 1) v—1i
! v —u—1)!
creom HOKa: - € 7). Bamernm, uro R, (v) = u _u (v—u ) .
v—1 viv—=1)-..-(v—u) v!
Takum obpasom, JeMma JJoKa3aHa. O


Юрий
Вставить текст

Юрий
Вставить текст
В этом тексте буквой i одновременно обозначен индекс суммирования и комплексная единица. 


ITpennoxenune 3. /las xaosicdoeo k, 0 < k <3 uj=0,..,n+ 3m sunosnero
Tn+3an+2an+m *Cik €L. (14)

Jloxasamenvcmeo. Utak, cornacuo ciejcrsuio 1 kosdpdunuentst ¢jp = 0 npu k > d; .
ITpu 0 < k < d; xoscbdbunuenTsl umerorT BUL: ¢;j = (—1)dj*kBij,k . Pacemorpum ciry-
qam: 1) j€ Ay,2) j€ Ay, 3)j€ Az, 4)j€ Ay,

1) j € A : cormacuo stomy d;j = 0 = k = 0. Takum obpasom, B dopmyie (12) cymmu-
pOBaHUE MPOUCXOJIUT TI0 BCEM HAaOOPaM IEJIbIX HEOTPUNATEBHBIX ducest l; , i # j,1 =
0,...,n + 3m, cymma kotopbix paaa 0. A s1o 3uaunt, aro Bee [; = 0 = v(d;, ;) = 1.
Haiee, mo dopmyie (12) maxomum: L; = 1. A u3 dopmyset (10) ciemyer, uro ¢, = B, .
Berancium koaddurpent Bj :

n+3m
Bj = Tnm H (j - i)_l_di =

i
=y [LG =07 LG -0 TTG =07 TG - 7" =

1€ Aq 1€ Ao i6A3 1€ Ay

i#j
=Y [JG=DJ[G-DJ[G-D7J[G-D"=

1€Aq i€As i€Asg 1€Ay

i#j
=Y I G- I G- JI G- [Jo-97 =

iEAluA;QA3UA4 1€ AglLUA3LAY i€ A3lLAy 1€A,

i#j

n+3m n+2m n+m n
=Y [JG-0 [TG-0 [TG-07 [TG-D7".

=0 i=m i=2m i=3m

1#g

n+3m n+2m n+m n
Beraucsum npoussesienus [[ (7 —14), [[ G—49), [[ G—149), [[ (G—19):
;;9 i=m i=2m i=3m
n+3m
H (G—i)=41-(-1) .- (=(n+3m—j)) = (=1)""7 . jl(n+ 3m — j)!
2
n+2m
[G-D=0G-m)(G-m+1)-..- (j = (n+2m)) =
2m — 7)!
(—1)”+m+1w , ecmn 0 < j <m,
_ _ (m—j—1)!
(j —m)!

ectun+2m < j <n—+3m.

(j—n—2m-—1) ~

10



Anajornaso,

— )l
ntm (—1)"m+1mL,‘7>" , ecmn 0 < j <m,
H(j_l.): . (2m —j5—1)!
(J — 2m)! .
i=2m , ecim n 4+ 2m < j < n+ 3m,

(j—n—m-—1)!

_ (n—J)!
: UL L
[[G-D=1 (—smy =g =

= G_n_1

Hcnonb3ys onpeiesieHue Yy, o, 1pu 0 < j < m 1nosrydmnM:

gy (nt3m\ (ntm)lim—j -1 (n—m)!@2m—j—1)!
By = (=1 ( J ) (n+2m — j)! (n+m—j)!
(n=3m)!(3m —j —1)!
(n —J)! ’
[To JIemme 2 nveem
(n+m)l(m—j—1)!
(n 4+ 2m — j)!
(n—3m)!(3m —j — 1)!

(n —j)!
Taknm O6p&30M, Tn+3an+2an+m . Bj €L = Tn+3an+2an+m *Cik € Z7 0< ] <m.

ecim 0 < j < m,

eca n+2m < j < n+ 3m.

npu 0 < 7 < m.

(n—m)!(2m —j—1)!
(n4+m—j)!
€Z, Vj:0<j<m.

el, Tiiom-

Trism - €7,

Tn+m :

I[Ipu n+2m < j < n+ 3m:

(g \n3me n+ 3m '(n+m)!(j—n—2m—1)!‘(n—m)!(j—n—m—l)!'
B= ( j ) (j—m)! (j — 2m)!

—3m)!(j —n—1)!
(n (T;L)_(‘;m;'l ), upu n+2m < j < n+ 3Im.

Bamenum B 310it popmyne j Ha n + 3m — 5. Ioxyuum dpopMmyity, KoTopas UMeeT TaKoii
ke BuJl, Kak B ciaydae 0 < j < m, rge BMecro j Oyuer croars j' (0 < j° < m), 3a
UCKJTIOUEHNEM 3HaKa, KOTOPBI CMEHUTCS Ha MPOTUBOIOIOXKHEI. Cie/0BaTe/IhHO,

Tn+3an+2an+m “Chk S Z7 VJ € A17 Vk .

2)j € Ay = di = 1,0 < k < 1. Berancsmym jyia nadasa B, . Cienys aHaJIOTHIHO
HPEJIBILIYIIEMY IIYHKTY, ITOJIY IiM:

n+3m n+2m n+m n

Bi =t [JG=07" [T G-07 [TG-07" [TG-97"
1=0 =m 1=2m 1=3m
i# i#

11



Kak u B nepBoM cityuae

n+3m
T1G-0) = (~1) - (~(nt 3m— ) = (~1)"*™5 - ji(n 4 3m — j)
=0
i#j
Takzke
n+2m
[T G ) = ()™ (j — m)i(n + 2m — j)!
(=
CoOTBeTCTBEHHO,
_ |
ntm (—1)n—m+l (n —i—m‘ ‘7)' , ecmmm < j < 2m,
[MG-0=2" ooy 7Y
(j —2m)! .
i=2m : , ec;iu n+m < j < n+2m,

—3m+1 (n—j)!
n (—1)n—smtl_—— 2~
H(j_i): (j —3m)! S

i=3m —_ ecmn+m < j <n+2m.
(j—n—1)
Takum o6pazom, npu m < j < 2m, UCHOIB3Ys OUPEIEJICHUE 7y, ., TOTLYTUM
n—|—3m) (n—i—m) (n—m)!2m—j—1)! (n—3m)!(3m—j—1)!
j j—m (n+m —j)! (n—j)! '

ecsim m < 5 < 2m,

B; = (-Um(

ITo nemme 2:
(n—m)!(2m —j—1)!
(n+m —j)!
Vi:m<j7<2m.
3
Takzke 09eBUIHO, YTO (n +, m) €7, (n + m) € Z . CueioBaTe/bHo,

) g—m
TosomTynsm By €Z, Vj:m<j<2m.

(n —3m)!(3m —j —1)!
(n —j)!

€Z, Toim- €z,

Tn+2m :

[lpun+m<j<n+2m:

n+3m\ (m+m\ (n—m)!(j—n—-—m—-1! (n—3m)!(j —n—1)!
J )(J—m> (J —2m)! (J —3m)! '

B = (v

Anasornuno myskry 1), 3amenuM j Ha n + 3m — j' u nouyumm, uro B; = Bj, rae
m < j' < 2m. CnenoBarensno, Ty o0mThim - Bj € Z, Vj € A;.

Teneps paccmorpum Lj i, : k MoxkeT npuHnMaTh apa 3Hadenud: 0 u 1. CymMmupoBaHue B
L\ IPOMCXOAUT 110 BCEM HEOTPUIATEIBHBIM IeIbIM HabopaM {; }, /I KOTOPBIX BBIIOJI-
ueno »_ l; = 1 — k. Paccmorpum iBa Bapuanta: a) k =0, 6) k = 1.

]
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n+3m
a) k =0 :morma >, l; =1 = Fiy # j: [, = 1, a ocraBmmecs [; paBHBl HYJIIO =
i=0
i
n+3m
[T v(di,1;)(5—4) 7% = v(dy,, 1)(j —io)~*. A cymmmposanue B (12) Gyser uaru mo Bcem
i=0
i)
10 # J, 10 =0, ...,n+ 3m. To ectn

m N i 1) SR v )
Lix=>_ ] vldt)G—i)" = > T > i
T im0 =0 J T s
i#] i07] 7]
Bamernm, 9ro Tak Kak j € Ag, ro 1 < |j—i| <n+2m,Vi#j, i=0,...,n+3m =
n+3m

Tn m
TotamLj = E v(d;, 1) - T igi €Z.
2

Corytacto dopmyste (10) mosryawm

Tn+3an+2an+m . Cj}k = (—1) . Tn+2an+mBj . Tn+3ij,k - Z, \V/j c A2 nu k = O
n+3m
6) k= 1:rorma Y. l; =0 = Bcel; =0 = Bce v(d;,l;) = 1. Ilo dopmyse (12) Haxomum:

=0

i#]
L =1,Vj € Ay. CrnenoBarensro, mo dopmyrte (10) momyaaem ¢j, = Bj. A 3naqnt
Tn+3an+2an+m “Cik = Tn+3m : Tn+2an+mBj € Z, \V/.] € AQ k=1
Taxum oOpa3zoM, MbI JIOKA3AIH

Tn+3an+2an+m . Cj’k & Z, \V/] - AQ, \V/k .

3)j€A; = d; =2,0<k <2 Takke Kak B IPeIBLIYINX IIyHKTaX HAXO1UM B;:

n+3m n+2m n+m n
By =Y [[G-0"T[G-0"T[G-0" J[G-D".
= = C: -
n+3m
H (G—i) =41 (=1)-...- (—(n+ 3m _j)) = (=1)"3m=I Ll (0 + 3m — j)!
2
n+2m
[T G- = (0" (= m)ln+2m - j)!.
A
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n+m

TG =) =07 —2m)l(n+m—j),

1=2m
i#]
_ )
n (—1)"‘3’”“(71—,])" , ecma 2m < j < 3m,
ICERE (j — 3m)! (Bm == 1)
i=3m M T oM , e n < j<n-+m.

(j—n—1)!

Orciona, oKoHYaTEILHO HaX0MuM B
pu 2m < j < 3m :

= (caprm (I () (1 I g U

J J—m/)\j—2m (n—j)!

mpun < j<n-+m:

e () () e

(n—3m)!(3m —j — 1)!
(n—j)!
Orkyna caenyer, uto Ty - B; € Z, Yj: 2m < j < 3m.

€Z, Vj:2m<j<3m.

Coracao jgemme 2 nmeeM:  Thyp, -

B cayuae, xorma n < j < n -+ m, caenaem 3aMeny j = n + 3m — j’.
Torga 2m < j' < 3m u B; = —Bj. Takum 06pa3oM, Mbl IPOBEPHJIH, YTO

Toym -B;€Z, VjeA;.

Iepeiimem x unciam Ljj. Hamommum, aro onn soraucisiores mo dopmyite (12). k mo-
ket npunuMarh 3nadennd 0, 1, 2. Cymvuposanue B L IIPOMCXOIUT 110 BCEM HEOTPH-
naTeabHbIM TeabiM HabopaM {[;}, 11 KoTopeiX BeimoHeHo » | I; = 2 — k. Pacemorpum

Bapuantel: a) k= 0,06) k=1, B) k = 2. Z

nt3m Ji1, 420 [, =1;, =1, ocrampHbIe [; paBHBI 0,
a) k = 0: Torma li=2=
) o ;) Jig:  l;; =2, ocranbuble [; pasusl (.
1#]
[To dpopmyiie (12) Haxoaum
n+3m
Lig=y [] v(dl)(G =) =D wldiy, )G —in) ™" wldiy, 1)(G —i2) ™'+
1 =0 11,82
7]
n+3m n+3m
AT AL
+ V(di,Q j—ig —2: : '21 ”L'2 : 13 ’
2 e DU =) =2 G 2 Gy
i37] i37]
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e Aj, = v(dy,1), A, = v(di,, 1), N, = v(di;,2) € 7Z; cymvmmposanme B HepBOil
CyMMe MPOUCXOJUT 10 BceM mapam (iy,4a) : 41 # ig, 91 # J, la # J, i1 = 0,n+ 3m,
’iQ = O,TL + 3m.

Tak kak j € Az, o1 < |j—i| <n+m Vi#j,i=0,...,n+3m , T0 BEpHO cJejyioIee:

AN n+3m ¥
Tn San 2m ° . .11 Z‘2 . S Z7 Tn 3an 2m ° # S Z
sonTon ™ 2 TG =) e 2 =y
137)
: Tn+3an+2m * L],k‘ E Z
n+3m
6) k=1:rtorma > l;=1= Fig#j: l;, =1, a ocraBimmecst [; paBHbI HYJIIO =
i=0
i#]
n+3m n-+3m n+3m
. N —1 I/(dl ,1) I/(di, 1)
Liw=> [I vldutyG iyt = 37 === 3~ =
7 =0 om0 J T i~ J
i#j i0#£] i#j

= Thiom - Lji € Z. A Torma tem 6omee Buimomneno 1T igmThiom - Ljx € Z.

n+3m

B) k = 2. torma Y, l; = 0 = Bece [; = 0 = Bce v(d;,l;) = 1. Ilo dopmyrne (12)
i=0
i#£]

HaxonuM: L, =1, Vj € As. Torma ouesngno, ato T ys3mThiom - Ljk € Z.

A 3npaunt Mbl npoBepuwid, 9T0 T ys, Thqom - Lik, € Z,Vj € As, k = 0,1,2 . Cie-
JI0BaTesIbHO, coryracHo (10) MBI mostydaem

Tn+3an+2an+m "Gk € Z7 v.] € A3 ) vk .

4) j € Ay = d; = 3,0 < k < 3. Tak ke KaK U B IPEJbIIYIINX IyHKTAX, HalIEM
Koa(ppunuenTor B :

n+3m n+2m n+m n
Bi=%m [JG-0"[[G-D"[[G-D"J]G-9".
i i) 2 1
n+3m
[TG-0) =4 (1) - (=(n+3m—j)) = (=1)"*" - jl(n+3m — j)! ,
i
n+2m
[T G-0==0""7 G —m)n+2m—j!,
4
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n+m

J1G =0 =0 (= 2m)n+m =)t

i#]

n

16 =0=E0"7- G =3m)tn - )t

i#]

Oxonvaresbno HaxonuM Bj:

= () G0) (o) ()

U3 moceanero cooTHOmennA BUAHO, uTo B; € Z, Vj € A4,

Paccmorpum kosddburmentsr Ljy | k Moxker npunumars sHadenus 0, 1, 2, 3. Cymmupo-

BaHUe B L j, IPOMCXOJUT 110 BCEM HEOTPHIATEILHBIM IIeJIbIM HabopaM {/; }, 11 KOTOpBIX

BBITIOTHEHO Y | [; = 3 — k. Pacemorpum Bapuantsr: a) k=0,6) k=1,8) k=2,r) k = 3.

K3

Jiq, 19,931 li; =1, =1, =1, ocranbnele [; paBHBI (]

n+3m

a)k=0:rtorma >, l; =3= | Jig, i5: U, =2,1;;, =1, ocrampusie [; paBusl 0;
§§9 dig:  li;; =3, ocranpuble [; paBHBI (.

[To dpopmyie (12) naxoaum

n+3m
Liv=>_ [] v(di1)G—i" =
! i#j
= Y wldiy, )G — i) (diy, )G — i)t w(di, 1) — i)

11,12,13

n+3m

+ZV Q49 J_i4> (d1571 J_ZS + Z d1673 J_Z) P =
Q4,0 i6=0
o o

n+3m
-y v(diy, Do(diy, Dv(diy, 1) 3 V_(dua‘?);(_dim.l) . Z v(dig, 3) 7
o =) —i2)U —ds) S5 (G—ia)?U—is) = (U — i)
11,22,13 14,15 16
i67£]
T7e BCe i1, io, i3 MeHd0Tcd oT 0 710 n 4 3m, He paBHBI JAPYT APYTY W HE PABHBI j;
iy # 15 Mensitorcs oT 0 10 n + 3m u He paBHBI .
Tak kak j € Ay, 01 < |j—i|<n Vi#j i=0,..,n+ 3m, To nosyaum
V(di1; 1)V(dz‘2, 1)V(di3, ]_)

eomTean T o GG - )G — ) ©
(dhu 2) (di57 1) nEsm V(dlsa 3)
Tn an an m . S Z, Tn an an m * 3 € Z
ram 14225 (J —14)%(j — i5) omimam it iGZZU (J —6)?

i67]
= Tn+3an+2an+m ' Lj,k €EL.
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nEsm diy, io: l;, =1;, =1, ocraabable [; paBabI 0,
6) k=1rtorma > [;=2= L2 1 2 P

) i3 li; =2, ocrampuble [; paBHBI (.
i#£]
[To dopmyie (12) Haxommm
n+3m n+3m
N —1; y(dl ) 1>V(di27 1) (dlsv 2)
p = v(dy, ;)(j — i)~ = — 2} YFIRURVE,
b Zl: ; (J —i)(J —i2) ZZ::O (J —is)?
#J i3#j

e CyMMUPOBaHUs ITPOUCXOJAT AHAJOIUIHO IPEJIbLIYIIUM ITYHKTaM. TakuMm obOpasoMm
noayauM: Loy sm DnvomThim - Lk € Z.

n+3m

B) k=2 rorma » l;=1= Fig#7j: I, =1, aocraimmuecs [; paBHbI HYIIO =
i=0
17

n+3m n+3m

M-ZH (di, 1:) J-@T“ZZM.
! #J ?0;2 ]~
7 io

B srom ciyuae, Tem 6osiee BHITOTHEHO: Thy3m T yomTnim - Ljx € Z.

n+3m

r) k=3 rorma Y, l; =0 = Bce l; =0 = Bce v(d;,l;) = 1. Ilo dopmyne (12) na-
i=0
i#]

xomum: L, =1,Vj € Ay. Takxe oueBunno, uro  ThigmTnyomTntm - Ljx € Z.

A snaunt Mbr nposepud, 9T0 ThysmThtromTynim - Lk € Z, Vj € Ay, V. YanTeiBas
(10) u To, ut0 B; € Z, Vj € Ay, MBI nMeeM

Tn+3an+2an+m . Cj7k; - Z, VJ c A4, Vk .

Urak, MBI JOKa3aJIH, ITO BO BCEX CJIyYasX /I KO(DMOUIUMEHTOB ¢; 5 Bbimosmsercs (14).
CrenoBaTesibHO, HAIIIE TIPEJJIOKEHUE JTOKA3aHO. O

Bsenem obosznagenmsa:

Tn+3an+2an+m ' Bj7 ecJin .] € Al:
— Tn+2an+m . Bj, ecjiu j € AQ,

B; = .
Toim - Bj, ecim j € As,
Bj, ecm j € Ay;
Ly ,ecian j € Ay,
Ejk _ Toim - Ljg ,ecan j € A,
’ TotomTnsm - Ljg ,ecmu j € As,

Tn+3an+2an+m . Lj,k , €CJIN ] € A4.
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ITpennoxkenune 4. /laa 1106020 3 =0, ..., n+3m u dasa 41006020 npocmozo p, v/n + 3m <
p < n4+m 6vnoiHeHo

VP(Ej) Zu(x,y,s), (15)

eaeyzg,xz%,szj;, (@, y,s) = [y+ 3] — [s] — [y+ 3z — ] + [y + 2] — [s — 2] —
—ly+2z—s]+ly—a]—[s—22] - [y+a—s]+[y—3z] —[s—32] — [y —s].

Joxaszameavcmeo. llyctb p — mpocroe ¢ ycaoBueM v/n+3m < p < n + m. Ilycrs
n m J J+1

Yy=—r=—8=—-,Tr=

p p

3)jE A3, 4)j€A.

. Pacemorpum wersipe ciaygas: 1) j € Ay, 2) j € Ag,

1) Urak, B nepsom ciyuae j € A;. CoriacHo JI0Ka3aTesIbCTBY IPEJJIOKEHUs 3, MbI
MOZKEM BOCHOJIL30BaThCA QopMyitoit Jiist KoadduimenTta [5; 1 paccMaTpUBaTh TOJLKO
0 <7 < m, Tak Kax ciaydait n + 2m < j < n + 3m cBojurcd K ciaydato 0 < j < m
npocroit 3amenoit. B ciydae 0 < j < m dbopmyia g B; umeeT BuJL;:

gy f(nt3m) (ntm)lm—j -1 (n—m)!@2m—j -1
By =1 ( J ) (n+2m — j)! (n+m—j)!
(n=3m)!(3m —j —1)!

(n —J)! '

ITo ycnosuto p > /n+3m u p < n+ m. CuenoBarensno, v,(B;) = v,(T13m) +

v (Thsom) + Vp(Togm) + vp(B;) = 3 + v,(B;). Teueps, 3amernm, 410 It J11000r0

uarypasbaoro M, M < n+3m, Bemosseno v,(M!) = [fo‘—{] Ho tak xax p* > n+3m,
k

T0 v, (M!) = [%] Torma v,(B;) = [y + 3z — [s] — [y+ 3z —s]+ [y + ] + [z — 7] —

—ly+2e—sl+ly—al+Re—r]=ly+r—s]+y—3u]+B3r—r] -y —s] = Alz,y,s,7)
. g moboro 1esioro 4uciia u, Kak JerKko IPOBEPUTH, BBIIOJIHAETCS PABEHCTBO Ly -

p

u—+1 . . .
=—-1—|— . Ilpumenss ero K yucjiaM u, paBHBIM j — m , j — 2m , ] — 3m, MbI

HOJIyInM PaBeHCTBO fi(x,y, s, 1) = pu(z,y, s) — 3. Takum obpasom, v,(B;) = 3+1,(B;) =
- 3+ﬂ(x7y787r) :/“’L('r7y78)'

2) AHAJIOrMYHO TIEPBOMY CJIydaro, Mbl MOXKEM paccMarpuBartbh m < j < 2m. B stom
ciydae dbopMmyrna B; umeer BHI:

Bj = (—1)m<
Torna vy(B;)) = vp(Throm) + Vp(Toim) + vp(B;) = 2 + 15(B;).
vp(Bj) = ly+3a] = [s] [y +3v — sl +ly+a]l —[s —a] = [y + 20 — o] + [y — 2] + 220 —
rl—ly+x—s]+[y—3z]+ 3z —r]— [y —s] =: ji(x,y,s,r) . CHOBa NpUMeEHsIST DABEHCTBO

n+‘3m) (n+m) (n—m)l2m —j — D! (n—3m)|(3m —j — 1)

j j—m (n+m—j)! (n—J)!
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U u—+1 : .
[—] =—1- [— } K YUC/IaM U, PABHBIM J — 2m , j — 3m , MbI TIOJIYYUM PaBEHCTBO
b p

a(z,y,s,r) = p(z,y,s) — 2. Takum obpasom, v,(B;) = 2+ 1,(B;) = 2+ iz, y,s,7) =
(@, y, s) .

3) B arom ciyuae gocrarouno pacemorpers 2m < j < 3m. CoorercrByionias hopmyia
JUig B BBINIAJUT TaK:

by~ () (1) (0 (0o

J J—m/)\j—2m (n—j)!

B; = T4m - B;. CrenoBarensho, v,(B;) = 1+ v,(B;).

vp(Bj) = ly+3z] —[s] —[y+ 3w —s|+[y+a]—[s—a] - [y+2z—s]+[y—a] — [s —22] -
—ly+ax—s]+y—3z|+ B3z —r] — [y —s] = p*(x,y,s,r). Kak merpyano 3ameTurn,
w(z,y,8,7) = p(z,y,s) — 1. Takum obpasom, u B 31oM caydae v,(B;) = u(z,y, s) .

4) 3m < j <n. B srom ciaydae dbopmyna B; Takosa:

B n+3m n+m n—m n—3m
I j j—m j—2m j—3m)
B, = B;. Toraa ouesmmno, uto v,(B;) = u(z,y,s) = [y + 3x] — [s] — [y + 3z — 5] +

+yta]—[s—z]—[y+2x—s|+[y—x]|—[s—2z] - [y+x—s]+[y—3x] —[s—3z] — [y —s] .

rak, MBI IPOBEPUIIN, 9TO BO BCEX CJIyYasX BBIIOIHEHO v,(B;) = p(z,y,s). ]

31
Tenepb mooKuUM A = ER e A - mapaMmerp, CBA3bIBAIONINI ITepeMeHHbIe 1 U 1M

n
m = [X . MBI MOXkeM B34Th ojnocieoBareibiocth n = 31d, d € N u paccmaTpuBaTh

cootHorenus n = 31d, m = 3d.

Jlemma 3. Muoowcecmeo €2 wucen w, 0 < w < 1 ¢ ycaosuem, umo oasa xasncdozo s
suinoanaemes nepasencmeo (3w, 31w, s) > 1 umeem 6ud

- [b2)o[52)o [ 8o [ [ B[ ol 2)-
407 25 207 37 227 37 40’ 37 11737 227 37 207 25
B B ) [ E) o ) o [22)¢
837 2’ 25 407 37 11737 407 25 107 25 407 37
L ED B
11725 207 37 22°37)
Jloxazameavcmeo. Pacemorpum dbyuknuio p(x,y, s) . U3 cupaseaympBoro npu Beex jieii-

CTBUTEIBHBIX «v, 3 Hepasencrsa [a + (] > [a] + [5] caeayer p(x,y,s) > 0 mpu Beex
JIEHCTBUTENIBHBIX T,y , 5. [losromy pasencTBo fi(z,y,s) = 0 pABHOCHIIBHO CHCTEME pa-
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BCEHCTB

[y +3x] — [s] — [y + 32 — s] =0,
ly+a]—[s—a]—[y+2x—s] =0,
y—o]—[s— 2] — [y + o — 5] =0, (16)
[y —3x] — [s —3z] — [y — s] =0,

a gonosiHeHre (2 K MHOXKecTBY () B MHOX)ecTBe [0,1) Oyger cOCTOAT U3 BCEX UHCEN
w, 0 < w < 1, g Koropeix cucteMa (16) paspernMa OTHOCHTETBHO MEPEMEHHON §
npu ycsaosur, 9to y = 3lw, x = 3w. Bosee TOro, mocKoJbKy JIEBble YaCTH ypaBHe-
HU CHCTEMBI MMEIOT TIePUOJ] 1 10 MEePEMEHHBIM I, ¥, S, MOXKHO JIOMOJHUTEIHHO HPeJi-
[OJIaraTh, YTO S JIOJDKHO YJIOBIeTBOPsATH yeiaoBuio 0 < s < 1, a TakxkKe, Tak Kak
3lw = [3lw] + {31w}, 3w = [3w] + {3w}, o BMecTO 3amenbl y = 31w, £ = 3w MOXKHO
npousBoauTh 3ameny y = {3lw}, x = {3w}, uro camo coboit OyJeT BecTH K BBIIOJIHE-
mnio yeqouit 0 <y < 1,0 <2z <1 ({-} obosmataer 1pobHYIO YaCTh JEHCTBUTEIHHOTO
uncsia). Cucremy ypasaennii (16) MOXKHO 3aMEHUTH HECKOJIBKUME CUCTEMAMHE JTHHEHBIX
HEPaBEHCTB. A MMEHHO,

h<y+3dr—s<t1+1, t1<s<ta+1, t1+ta<y+3x<t;+12+1,
3<y+2z—s<ts+1, ty<s—ax<ty+1, t3+tuu<y+zr<ts+ts+1,
ts<y+ax—s<ts+1, ta<s—2x<tsg+1, ts5+ts<y—x<ts+ts+1,
tr <y—s<tr;+1, ts<s—3r<tsg+1, tr+ts<y—3r<tr+ts+1,

(17)

rie tq, to, t3, tg, ts, tg, t7, tg HpoOOEratoOT BCE IEJIbIE YNCIa, & T, Y U W CBA3aHBI COOTHOIIIE-
mreM y = {3lw}, x = {3w}. Orpanmdenus na z, y, S, MOKa3bIBaIOT, 4TO cucreMa (16)
paBHOCHIIbHA KOHEYHON COBOKYIIHOCTH cHCTeM HepaBeHCTB (17). amenus cucremy (16)
KOHEYHBIM HAaOOPOM CHCTEM JIMHEHHBIX HEPABEHCTB, U Pelllas 3TU HEePABEHCTBA, MOXKHO
HAHTH, 9TO MHOXKECTBO () COCTOUT U3 TPOMEIKYTKOB

LY [L 1Y 5 03Y 6 7Y 03 [u 7Y [127
'w) |5w) Fa) o) Fn) 5e) Fe)
9 3\ [18 1\ [13 21\ [23 7\ [24 27\ [17 7Y\ [18 29
_%’5) | [§5> ’ {2_5’@> ’ {§ﬁ> ’ {ﬁ’ﬁ) ’ {2_55) ’ {2_5’@) ’
EEONESNESIRED

3711) | w) v ) (3T)

OTKYyda 1 cJjielyeT YyTBEpPKJ/eHUE JIEMMBbI. ECTGCTBGHHO, BCE BbIYHMCJICHUA BBLIIIOJIHAJINCD
IIpU IIOMOIIMN BBIUMCJINTEIbHOI TEXHUKU. ]

Jlemma 4. Mnoowceemnso € wucen w, 0 < w < 1 ¢ yeaosuem, wmo 0as kaxrHcdoz2o s
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svinoanaemcs nepasencmeo (3w, 31w, s) > 2 umeem ud
N N )
347 31 177 31 40° 2 11731 287 37 8 31 207 31
4 6 1 8 29 9 10 6 11
s 31> a0 31) Yl %) N {13—1) N [75) N [%3—1) N [ﬁs—l) .
[13 12 (7 13 3 16 9 14 19 15 1 16 6 17
e 31) Yl 31) N _?’ﬁ) N [%3—1) - [@3—1) N [53—1) - [ﬁ’s_l)u
(19 14 23 18 (13 22 17 19 9 20 23 21 12 22
e Evs 25) Y a0 31) N ﬁﬁ) N [%37) N [ﬂi) - [3—43—1) N L—rﬁ)u
B2 2 B LB T [52).
_34 31 14737 227 31 5’31 40’ 31 227 31 107 31
BBy [ 2y [ )
34°37) ~|14'31) " |28°31)
Jlokasameavcmeo. Tlonoxum st magana uy(z,y,s) = [y + 3x] — [s] — [y + 3z — 9],
pa(z,y,8) = [y +a] —[s —a] = [y + 22 — 5|, ps(z,y,8) = [y — 2] — [s — 22] — [y + = — 5],
pa(x,y,8) = [y — 3z] — [s — 3x] — [y — s]. Bamerum, ar0 p = py + pio + pz + pg . 13
CIIPABEJIJIMBOTO MIPU BCEX JEfiCTBATEBHBIX v, (3 pABEHCTBA
[o] +[B] < [a+ 8] <[o]+[B] +1

creyer 0 < 3 < 1,0 < o < 1,0 < pu3 < 1,0 < py <1wmp(x,y,s) > 0. Anajo-
TUYHO JTOKA3aTEIbCTBY JIeMMBbI 4, MOXKHO JTOHMOTHUTEIBHO MPE/IIOJIAraTh, YTO S JTOJIKHO
yaoBeTBOpATH yeioBuio 0 < s < 1, a TakxKe BMecTO 3aMeHbl y = 31w, x = 3w MOXKHO
npousBoauTh 3ameny y = {3lw}, x = {3w}, uro camo coboit GyJeT BecTH K BBIIOJIHE-
muto yesosuii 0 <y < 1, 0 <z < 1. Qynknuo u({3w}, {31w}, s) Gymem jyist KparkocTu
obo3HauaThb ((w, s) WIK IPOCTO [ . AHAJIOTHYIHO JTSL fi1, 2, [3, f4 -
Urak, nam Hy>kHO Haiitu mHOKecTBO ) = {w € [0,1) : Vs € [0,1) p(w,s) > 2}. Pac-
cMoTpuM fononHenne §) K muozkectsy £ B muozkectse [0,1). € = {w € [0,1) : Is €
0,1) 0<pu<1l}={wel0,1):3s pu=0U{wel0,1):3s p=1}. Ionoxum
Oy ={we[0,1):3s pu=1}. A muoxkecrso {w € [0,1) : Is pu = 0} €CTD He 11O
MHOE, KAK MHOZKECTEO Q u3 nokazarenbcrsa Jlemmer 4. Takum o6pasom, O =qu Q.
Yrobnr naiiru () , mocraTodHo Haitu )y . Bynem nckars (2 .

Urak, Mbl xoTUM HajiTu Takue ducia w, 0 < w < 1, g Koropbix cymecrsyer s € [0, 1),

qITO u(m y,s) = 1 upm yeaosun y = {3lw}, v = {3w}. Tak kak p = py + po + i3 + fa,
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a i, 1 = 1,2, 3,4 MoryT npunuMarh 3uadenus jinbo 0, smbo 1, o yenosue pu(x,y,s) = 1
PABHOCUJILHO BBIIOJTHEHUIO KAKOIO-HUOYIb OJIHOIO U3 CJIeIYIOIUX 4-X YCJIOBHIL:
lulz]-a :u1:07 [L1:O, :u1:07
D K2 ) II) M2 ) III) 23] ) IV) M2 9
/,63:0, :u3:07 M3:17 :u3:07
pa =0, pa =0, pa =0, pa = 1.



PaccmorpuMm niepBoe ycsioBue:

ly+3z] —[s] - [y +3x—s] =1,
ly+a]—[s—a] —[y+22—s] =0,
ly—al—ls—22]-[y+2—s=0
[y — 3x] — [s — 3x] — [y — s] = 0.

Haiiném rakune uncsra w, 0 < w < 1 npu koropeix cucrema (18) ¢ 3ameHoit y =

(18)

= {31w}, v = {3w} paspentuma OTHOCUTEILHO IEPEMEHHOM S . DTy CHCTEMY ypaBHEHMUIT
MOXKHO 3aMEHUTh HECKOJbKNMM CHUCTEMaMM JMHEHBIX HEpPpaBEHCTB. A UMEHHO,

h<y+3z—s<t;+1, 6 <s<ta+1l, t+ta+1<y+3v<t;+1t+2,
t3<y+2r—s<ts+1, ty<s—x<ty+1, t3+tu<y4+zx<ts+ts+1,
ts<y+arx—s<ts+1, tg<s—2x<tg+1, ts+tsa<y—ax<ts+its+1,
tr<y—s<tr+1, ts<s—3drx<itg+1, tr+ts<y—3rx<itr+itg+1,

(19)

rie tq, to, t3, tg, ts, tg, t7, tg MpoOOEratoT BCe IEJIble YNCIa, & T, Y U W CBA3aHBI COOTHOIIIE-
mreM y = {3lw}, x = {3w}. Orpammdenus na z, y, S, MOKa3bIBAIOT, 4TO cucreMa (18)
PaBHOCHJIbHA, KOHEYHON COBOKYIHOCTH cucreM HepaseHcTs (19). Pemus stu HepaBeH-
CTBa, MBI Haff/leM Takue w, MpHU KOTOPLIX yeiaosue 1) g dyuknnu p(w, s) paspermnmo
OTHOCHUTEJIbHO IIepEMEeHHOII S.

[Iposesa ananornunsle Borauciaenust s ciaydaes 1I), II1), IV) u o6begunus Bee mosry-
YeHHBbIe Pe3y/IbTaThl B OJINH, MbI HaiijleM MHOXKecTBO () . Vcrosb3ysa paBeHCTBO qa =
= QU Q) MOKHO HAMTH, ITO MHOKECTBO () COCTOMT 13 IIPOMEZKYTKOB

[ 1 1 1 2 3 2 1 3 3 4 1 4 3
b)) [5w) [50) [5s) [75) [rs),
[ (6 9 [ 7 4 6 1 8 2 9 9 10 6
(12 7 (13 3 16 9 14 19 15 1 16 6
(17 19 (14 23 [18 13 22 17 19 9 20 23 21 12
[ 23 3 28 17 24 4 25 33 26 19 27 9
)-lir3) [7x) [irs) [#5) [F2) [50)

28 3L\ (34 13) 129 27\ (30 |
131'34) 7 |37714) 7 |31728) 7 |31 )’

OTKY/a 1 CJIeayeT YTBEP2KICHUE JIEMMBI. Bce Borunciiennst BBIIOJIHAINACD Ipu 1IIoMoOIu
BBIYUCJIATEJIbHONA TEXHUKMU. ]

[Iycts Hy ob60o3Ha"YaeT MHOXKECTBO IPOCTBIX Yuces p, vn +3m < p < n + 3m, yjio-

n
BJIETBOPSIONINX YCJIOBUTIO {BT} € ), H — MHOXeCTBO TIPOCTBIX 9UCET P, /N + 3m <
p

n
p < n+ 3m, yI0BJIETBOPAIONIUX YCJIOBUIO {3T} e Q.
D
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CaexncrBue 2. [Iycmv A = [[ p [[ p, mozda das xasicdozo j u k evinoanero

pEHy peH:
A
Cik € L 7 . (20)
Tn+3an+2an+m
Joxasamenvcmeo. O6oznasuM Tyt smTntomTntm - ¢jx = Cjx. Cormacuo (14), wmcio

Cjk € Z. A Taxke, cornacuo (10) u onpenenenuam By u Lj ., mveenm T p = (—1)%4=*B; -
L;,. Wrak, nam nago goxasarb, uto A, | €. U3 mokasaresbcrsa IIPEII02KEeHU A 3
cJIEyeT, 9TO U B L]k € Z. llosroMy OCTATOYHO JIOKA3aTh, 9TO A, | B YunrniBas
ompejiesienne A, u to, aro H; C Hy, 10CTATOYHO TIPOBEPUTD, UTO V p € HO BBITIOJTHEHO
p | Bj u uro Vp € H, Bumosmeno p? | B .

Paccmorpum jyia Hagasia npocteie unciaa p € Hy, p < n + m. Oboznaunm

Hamomuum, aro n u m cBsg3anbl cootHomenuamu n = 31d, m = 3d, d € N. Obo3naumnm

d
TaKXKe W = {—} = {37; } Tak xkak vn +3m < p < n+ m, T0 U3 OpeIoKennd 4
cJiejlyer, 4To b b

VP(EJ) = HJ(:L'?yv S) :

A rak kax dynkius p(r,y, s) umeer nepuos 1 1o mepemeHHbIM T 1 Y, TO Vy(B;) =

= u(z,y,s) = p(3w,31lw,s). Hockoasky p € Hy, TO {3%} € Q, To ectb w € €.
p

CiieioBaTe/IbHO, COMIACHO JIeMMe 4 MOXKHO yTBep:KaaTh, 9To (3w, 31w, s) > 1 u, cie-
noBaTeLHo, p | Bj .

[Iycts Tenepnb p - mpocroe uucyo u3z Hy u p > n + m. B 3ToM crydae, COJIACHO OIpeie-
JIeHuIo KO3 durnuenTon Ej , IX KPaTHOCTh PaBHA

Vp( Toiam) + Vp<Tn+2m) + Vp(Tn+m) + I/P(Bj) ) J €A,

v,(B;) = Vp(Tntom) + Vp(Toam) + vp(Bj) J €A,
pAa Vp(Tn+m) + Vp(B ) .] S A3 )
l/p( ) ] € A3 .

Wrax, p Haxomurces B uaTepBase n+m < p < n+3m . Pa3zobbeM 310T uHTEpBaAJI Ha JIBA :
n+m<p<n+2m,n+2m<p<n+3Im.
IIycte n+m < p < n+2m. Torna v,(Thism) = Vp(Thniom) =1, Vp(Thim) =01

2+ vp(B;), J €A,
— 14+ v,(By), je€ A,
vp(Bj) J € As,
vp(Bj), JjEA,.
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Bwmecto ciyuaes, korya j € Ay, j € Ay, J € Az, JIOCTATOYHO pacCMATPUBATDL CJIydau,
korma 0 < g <m,m<j<2m, 2m < 7 < 3m COOTBETCTBEHHO.

1) Pacemorpum ciywait 0 < j < m. Torma cormacuo dopmyrne B; u3 IoKasaTeIbCTBa
peJIoyKeHusT 4 1 TOMY, 9TO P > N + 1M UMeeM

n+3m n+3m-—j n+2m-—j
n(B)) = - - |
p p p
. , n+3m n+3m—j n+2m-—j
N3-3a orpannyennii Ha p U j CJIeIyeT =1, |——|=1l,a | ————
p p p

paBuo 0 mwnu 1 B 3aBUCHMOCTH OT p U j . Takum obpa3om,

l/p<Bj):2+l/p(B])22+1—1—1:1,

a ciesoBaTesbHo, p | B; .
2) Ilycts m < j < 2m. Torga cornacuo dopmyiie B; U3 10KA3aTe/IbCTBA IPE/JIOKEHUA
4 1 TOMYy, 9TO p > N+ M, a j > M UMeeM

SN

>0.

Carieiosarenbho, v,(B;) =1+ 1,(B;) > 1up|B;.
3) Iycrs 2m < j < 3m. Torua corsacuo dbopmyie Bj U3 J0Ka3aTe/IbCTBA IIPEIIOKEHNS
4 v TOMy, 9TO p > N+ M, a j > 2m uMmeeM

p(Bj) = {

Torma v,(B;) = v,(B;) =1 up | B;.
4) Ilycts 3m < j < n. B srom ciayyae u3 dopmyist Jyig B; ciaemyer, 9To

n+3m1 .
p

vp(Bj) = p(z,y,s) = p(3w, 31w, s),
n m ' n
ey=—,r=—, 3:‘1 nw = {—} [Tockonbky p € Hy, TO 110 JIeMme 3
p p p 3lp
VP(EJ) = Vp(Bj) = u(3w,31w, S) >1,
a Torya p | Ej ) B
Takum o6pasoM, npu Beex j BolnosHeno p | B, s p € Hy u3 unrepBana n+m < p <
<n+4+2m.

Teneps mycts p € Hy, n+2m < p <n+3m. Torga v,(Thism) =1, vp(Thiom) =
= Vp(Trym) =0 m

1—|—Vp(Bj), jEAl,

V(_-): Vp(Bj)a j€A27
Y VP(BJ)7 J € As,
VP(BJ)7 jEA4‘
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AHaJIOrTIHO, paccMaTpPUBAEM CJIyYaH.
1) IIycrs 0 < j < m. Torma cormacuo dopmyste B, u ToMy, 910 p > 1 + 2m nMeem

{n+3m} B {n—i—i’)m—j
p p

B

Crenosarenbho, v,(B;) =1+ 1,(B;) > 1up| B;.
2),3) Ilycrs m < j < 3m. B srom ciayuae

3
n + m}:L

v(Bj) = { »

Torma v,(B;) = v,(B;) =1 up | B;.
4) Ilycts 3m < j < n. B stom ciayyae u3 dopmyist Jyig B; ciaemyer, 9To

vp(Bj) = pu(z,y,s) = p(3w, 31w, s),

3

m ' n
F/:Ley:—,x:—,:;:‘l I/I’LUI{—}.HOCKOJIBKypEHO,TOHOﬂeMMe3
p p p 3lp

vo(B;) = 1p(B;) = (3w, 31w,s) > 1,
atorma p | Bj.

Taknm 06pa3oM, MBI IPOBEPHIIH, UTO IIPU BCeX j Jyist jiroboro p € Hy Bemosreno p | B; .

[Tycth p — npocroe auciio u3 Hy . [Tokaxkem, aro Torga p < n+m . OT IpOTUBHOIO, IPeI-
ITOJIOZKKM, 9TO Kakoe-To p € Hy 6osbine n + m . [lockonbky, n = 31d, m =3d, d € N,
TO

d 1
n+m=34d <pwm — < —.
p 34
d d d
Tak kak p € Hy, TOw = {i} = {—} = — € 0. Ho corytacuo nemme 4, ecmm — € ),
3lp p p p
TO
d 1
>
p 34

Takum obpazom, MBI TosTyunan nporuBopedne. OTKyaa cieayer, 9o ecau p € Hy, 1o
p < n+m. Torma, corytacHO TIpeII0XKeHNIO 4, MBI IMeeM

vp(Bj) = p(z,y, ) = p(3w, 31w, s) .

n
[Tockonbky p € Hy, TO {3T} € ), o ectb w € ), u cornacHo jeMme 4
D

(3w, 31w, s) > 2

u, crefoBarensHo, p? | B;. O
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2.3. AcumnToTuKa.

1
Urak, coriacHO mepBOMY IIyHKTY y Hac ecTb mHTerpas [, (t) = py [ ®,m(¢)edc,
T &
byrxms @, (¢) = 7 Tnm , TIE Ynm = (n+3m)!(n+m)!(n—m)!(n—3m)!. Hac
[ (¢—5)%*
§=0

v
UHTEpEeCcyeT aCUMIITOTUYIECKOE TIOBEJCHUE ITOTNO UHTErpaJia Ipu t = > U IPU PACTYIINAX

3HaYeHUAX napamerpa n. Mbl Kak m paHee, CUUTaeM, UTO IMapaMeTPhl 72 U M CBA3aHbI
1
JIPYT € JPYyroM mapamMerpoM \: m = [An], A € <O,§>. st mpocTOThl MBI OyeM

6paTh TOJILKO palHoHAIbHbIC 3HadeHns A = ¢, a,b € N, (a,b) = 1, a n u m Gyzem
paccMaTpuBarh Takue, uro n = bd, m = ad, d € N. Torga MoxkeM MpocTO CYUTATH, ITO
m = An.

Iockombky, dj = dytgm—j, J=0,...,n+ 3m, To cormacuo dopmyte (4) neem

By (4 3m — () = —— nym _
[T (=¢+n+3m—j)st
=0
B Tn,m _
o n+3m - (I)n,m(g) .

(=14 I (= (o 3m — )yt

+3
Cuenas 3ameny z = ( — %, sanuieM uHTerpat I, (t) B Bume
1 5 etn+23m
]n t —_ an t(z—i-w)d — an tzd
( ) 27TZ/ ] (z)e 2 < 27TZ ) (Z)e Z?
o, o
3 3
vae F,n(2) = @pm (z + HTm) , a C, — KOHTYD COzepzKallnii BCe IOJII0ca j—n—{—Tm,

j =0,...,n+3m. 3amernm, uro byukuus F, ,(z) = F, ,,(—2) 1pu Bcex JOMyCTUMBIX 2.
[Ipexkae ueM OpUCTYIUTHL K POPMYJIMPOBKI OCHOBHOI'O PE3y/IbTaTa, JOKAXKeM CJIedyIo-
11ee IPeIJI0zKeHNIe

IIpensioxkenne 5. /laa unmeepana I, (t) cnpasedaiuso npedcmasaenue

_4n+3m 1
ez I(t) = %/Fn,m(z)etzdz,
L
m
edet = —, L — eopudonmanvrnas npamas Imz = —R, R > 0, xomopas npoxrodumcs

CAEBQ HA MPae6o.

Jloxaszameavcmeo. BbibepeM B KauecTBe KOHTYPA MWHTETPUPOBAHUS MIPSIMOYTOJIHLHUK
Hrr={2:Imz=—R, |Rez| <T}U{z:Imz=T, |Rez| <T}U{z: —R<Imz <
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< T, |Rez| = T}. Ilapamerp T BbiGepeM Tak, 4T0O BCe mosoca dbyuknun F, ., (z) se-
JKaJIl BHYTPH NPSIMOYTOJIBHUKA, & R Oyier dpukcuposano. Tora HaIl HHTErpal MOXKHO

3alluCaThb B BUJI€ CYMMbI HHTEI'DAJIOB II0 OTPE3KaM:

T—iR T+iT

_tn+3m 1 tz 1 tz
I,(t) = — Fom d — Fom d

L0 = n [ P o [ Fu(edes

—T—iR T—iR

—T+4iT —T—iR

+—1 / F,m(2)e?d +—1 / Foom(2)e?d
n,m 4 n.m\Z)€ Z.
2m1 ' 271 ’
T+iT —T+iT

(|z|7*=*) npu |2|] — oo. Crenosarenbno, Ha

Cornacuo (4), dyuxmus |F, ., (z)]
orpeske Rez =T, —R < Imz < T umeem

. T+iT R
2_7'['@' / me( ) tde <01T4 3 —>0, T — +oo.
T—iR
Anajornaso,
. —T—iR .
ez
% / me( ) tZdZ <CIT4 3 —>O, T—>+OO
~T+iT
C x
. a e = 7.

Ha orpeske Imz = —R, |Rez| < T dynkmusa |F,,,(2)] < EEE
z n

[TosToMy muTErpal o f Fom( Jet*dz exomurest ipu T — +00.

T _7—iR
—nT
A naorpeske Imz =T, |[Rez| <T: || =e 2
—T 44T o
1 t
i / Fom(z)e”dz <01T4 — =0, T — +oo.
T+iT

Taxum obpasomM, nepeiiig K upeaeny upu 1 — +00, oIy IuM

1 +oo—iR
_tn+23m] 1) = — / F, Zdz .
€ n( ) o n7m<2)€ z
—o00—iR

Memnsis B ImocsieHeM HMHTEIr'paJie IIpejeJ/ibl MHTEI'pupoBaHd MeCTaMM, I10JIyYaeM Tpe6ye—
0

Moe.
IIpengioxkenune 6. Cnpasediusa credyrou,as acuMNMOMUYECKAs HOPMYAQ

, i

lim —In |7, ( )' Re f(&) , (21)
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e f(€) = €5 + kgﬂ (€~ aw) In(§ —ar) = (€ + o) In(€ + ), & = I f¢] +iargE,
—m <argf <7, k= In(B B B2 B), B =1+ (3—2k)\, ap, =%, k=0,1,2,3, a &
i(€ — ap)(§ —a1)(€ — az)(§ — a3)
(€ + a0)(€+ a1)(€ + a2) (& + as)

Zoxazameavcmeo. Tlonoxxum R = non, tiae 1y = —Im&y. Tak kak Im &y < —ay < 0, TO
R > 0, u coriacHo npeajozKeHuIo

=1 ¢ yeaosuem Imé&y < —ay .

— KOPEHDL YPABHEHUA

. +oo—iR
e_twfn(t) =5 Fn’m(z)etzdz,
—oco0—1tR
)
rae t = DR
O6o3naunM
1 +o00—iR
Jo(t) = — / Fom(2)e¥dz, (22)
211
iR
—iR
1
JHt) = — F, n(2)e*dz, 23
(0 =55 [ Punl)evd: (23)
—oco0—1R

Bynem pacemarpusars unrerpas J,(t). Torma z 6yaer MeHATHCS B IIpejesax:
0 <Rez <400, Imz=—R. Oyuxiusa

3 3
Fn,m(z> = (I)n,m <Z+ n+2 m) = Rui3m <Z—|— nt m) Ryym (Z+ n+m) :

2 2
n—m n—3m
R (5 e (22522

B n! _ nll'(z —n)
[To dopmyrne (3) R,(z) = G- G=n C TeiD Torma s dbyHKIUI

F,.m(%) cupaBeymmBo Takoe Ipe/CTaBJICHIEe

(n+3m)!F(2—@) ‘ (n+m)!F(z—"+Tm) ‘ (n—m)!F(z—%).
[ (z+ =52+ 1) [ (z+ 55 4 1) (e 552 41)
(n —3m)Il" (z — 221
F(z—{—%jtl)

Fn,m(z) =

Nmeer mecto dopmysna Crupsuara |7):

+00
1 1 O(w)d
Inl(z) = (z—§> 1nz—z+§ln2ﬂ—/%+2m’]\4(z), |z] = 00, |argz| <7 —¢,
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_{wwr-n 1,

pe f(w) = L= o <
MEHBbIIIee YeM Tr.

(w) <0, M(z) € Z, € — N0J0KUTEIBHOE YUCJIO,

1
Urax, mo yeosnio ag = 232 oy = M2 qy = 122 g5 = 1232 Tak xax A € (O,g), TO
ap > ap > ag > az > 0.

Bresiem HoBy10 mepemennyio & @z = &n, Im& = —ny, 0 < Reé < +oo. [lockombky

m = An, 10 1151 z — 2™ pveen
n 4+ 3m
2= =nl{ — apg| = 00, n — 00,
a TaKKe Tak Kak 1y = —Im &y > aq, TO

< n—|—3m)
arg [ 2 — 5

Torna mer MozkeM 3armcars dopmyny Crupanmra gs I'(z — 2£272) = T'(z — agn):

R Mo ™
<m—arctg | o5 | =7 —arctg — <m— —.
T Qo 4

1 1
InT(z — agn) = (z — aon — 5) In(z — apn) — (z — agn) + 5 In 27—

—+00

_ / ( flw)dw +2miM (2 — agn) .

z — apn + w)?

0

3 .
[lycrs 6 > 5% — durcupoannas koucranta. Oboznauum u = Re . Torma & = u—1ing,

z = (u — ing)n. Pacemorpum coryuan: 1) 0 <u < du 2) u > 4.
No<u<i:

—+00 —+00

+0o0
/ 0(w)dw < l/ dw B 1/ dw B
(z —agn +w)?| — 8 lz—am+wl2 8 ) ((u—ap)n+w)?+nn2
0 0

0
1 <7T o ao) .7
= — — arctg .
8non \ 2 o 8non

2Q)u>4:

+oo

/ O(w)dw < 1 / dw B 1 _ 1 _ 1
(z—am+w)?| =8 ) (u—ag)n+w)?  8u—ag)n 80 —ay)n  dagn’

0 0

Taxum obpazom, i z = En, Im& = —ny, Re§ > 0 Boimosngerca
1 1
InT'(z — agn) = (z — agpn — 5) In(z — agn) — (z — agn) + 3 In 27+
. 1
+2miM (2 — agn) + O (—) , M — 00,
n
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rye koucranta B O(n™!) we 3aBucut or z.

n-—+m n—m
AHaJIOrMYHBIA Pe3yIbTAT MOXKHO IOy IUTh 1 jijisg In ' (z — 5 ) ,InT (z — 2 ) ,

n—3m n—3m
InT" (z — 5 ), N i (z + 5 + 1). SamMeHuB B 3TuX dopmynax z Ha £n,
m Ha An, a Takzke npumenus dopmyny Crupsuara K duciaam In(n + 3m)!, In(n +m)!,
In(n —m)!, In(n — 3m)!, MOXKeM TIPeJICTABUTE MOJBIHTErPATIbHYI0 (DYHKIUIO B CIIEIYO-
IeM BUJIE

In(F, . (2)e"*) =In (2226 +Inh(€) + f(E)n+2miM,(£) + O(n™"), n — oo,

=0 &% — 04;%

rae f(§) = /€+tf+é((§—@k) In(§ —ay) = (§+ar) In(E+aw)) , h(E) = (ﬁ ! ) ;
B = (BoPr12s)?

I = Inf¢] +iargs, £2 = [g|2e2%¢, —m < argg <m, My(€) € Z,
a ay, Br 1 K yzKe ObLIM OIpeJIeIeHbl B YCIOBUH.
[Mockombky M,,(§) € Z, TO MOXKEM 3alucaThb Tak

(27)8

n2

Fom(2)e”® = h(f)ef(g)”(l +0(n™), n— oo, (24)

e z = &n. Ucnonb3ys 3To mpejcTaBienne u rnoJjaras £ = u — 1)y, IMeperuiineM THTerpaJl
Jn(t) B BUZIE

+oo
Jn(t) = % / h(u — ino)e! =m0 (14 O(n™"))du, n — . (25)
0

Tenepb moKazkeM, 4To &y u3 yciaoBus ectb Kopenb f'(§). Nmeenm,

3

FE=t+> (In(§ - ar) — (¢ + ) .

[Tockousbky t = DR TO

11O _ M€= a0)(§ — a)(€ — az)(€ — as)
(€ + o) (€ + ar)(§ + az) (€ + as)

Tak kKaK «y, JieficTBUTEIbHBIE TIOJI0KUTEIbHBIE, TO YPaBHEHHE

i€ —ag)(§—ar)( — )€ —as)
(E+ag)(E+a)(E+an)(E+as) 1 (26)

UMeeT TOJBKO 9ucTo MEHUMbIe KopHu. [To yemosuio &y kKoperb ypasaenus (26) u, ciaeo-
Batenbho, & = —iny u el &) = 1. Orxyna, /(&) = 2nli, | € Z.
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3

Umeem, Im f/(&y) = g + ki_o(arg(fo — ay) —arg(& + ozk)) ==+ kzo(amg(—oa.C —ing) —

b 3

—arg(ag — ino)) )
. Mo . o
arg(—ay — iny) = —7 + arctg — , arg(ay — ing) = — arctg —.
eY A 677

[TockosbKy 19 > g 1 (g > ap > g > g > 0, TO

%<arctgn—<arctgm<g k=0,1,2,3.

Qp «
[Tomyuaewm,
3T , 7r s . U
I < arg(—ay —ing) < —5 T3 < arg(ay —ing) < 7 k=0,1,2,3.

Torna —2m +g < Im f'(&) < g, TO €CTb —27 +g < 2ml < g = [ = 0. Orciona

nostyaaem, aro f'(&) = 0.

[TockombKy
3 1 1 3. 2y 3. 20
f"(&) = ( - ) = = - =: —w? < 0, To TOUKA
kgo §o—ar oty kgofg—ak 2()770+ak
&o ABageTcs TOUKOM MakcuMyMa dyHknun Re f(€) Ha MmaO)KecTBe Im & = —1)9, Re & > 0.

[omoxum g(u) = Re f(u —ing), u > 0. Takxe mycrs 0, = h‘TZ Pacemorpum caygan: a)

u>0,,06)0<u<d,.
a) u >0y, :

g (u) = Re f'(u —iny) = Re(t + Z(ln(u —ing — ag) — In(u —ing + ozk))) —

=2 n

Crenosaressro, g(u)
(u

u > 0, BbIOJIHEHO ¢ (U
Cortacuo gopmyiie Te

— _ _ 2
u = o —im| _ zy T
U‘i‘O[k +7]0

U+ o — i1

9(6n) = ¢'(uo)(u —9,) <0, uy € (6n,u). To ecrs npu yr06OM

9(0n)-

) <
eityiopa

g"(0 w?ln®n In®n
960 = 90) + L0520 = 0) - L w0 () e,

rae g(0) = Re f(—imo) = Ref(&), w? =—f"(¢) = —¢"(0).

[Tockonbky dyukrms h(§) orpanndena Ha npsamoi Im & = —ng, 10

2
0269(6n)n Cseg(O)ne—% In%n

n n

+o0o
271—5 . u—1ing)n —
i / h(u — ing)e! =m0 (1 + O(n ™)) du| <

(27)
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273 On .

6) 0 < u < 4, : O6osnaumm G, (t) = Lﬁfh(u — ing)el = (1 + O(n™"))du. Io-
ni

CKOJIbKY U MaJIo, TO °

D=

= ino) = h(=in)(1+0(1)) = wi(1+ o(1)),, e w = h(=im) (H 2+ak>

o o

f@-m@:fpm@+£§¥@ﬁ+om) ﬂ&%“;u+0(mn>,n—ﬂn

Torma

) (1 4 o(1))du =

5,
2 u n
_ ”?/wlef(som o
nt
0

N ‘@w

On wy/n
w2
_ 2#5'601 €f(£0)n/€_2u2n(1 +o(1))du = 27Tﬁw1 ol (€o)n / (14+0(1)) =

ni

0 0

\/—7T /28w,

e/ (€o)

i "1 40(1)), n—oo.

Takum 06pazoM, yunTtbiBas (27), MbI HOJIyYaeM

2

— W™ 1n2

- wn?’/% m(14+0(1), n— oo,

Jon(t) = Gp(t) + e/ ng (

g)
rae t = bR
Pacemorpum teneps unrerpas J(t). 3aech z Mensiercs B npejenax: —oo < Rez <0,
Imz=—-R=—nyn.

Bresiem nepemennyto w = —Zz. Torna misg w cnpaseymmso 0 < Rew < 400, Imw =
= —R. Ilockonbky byukuus F, ,,(z) yaosiaersopser cBoiictBaM F, ,,,(—2) = F, m(2) n
- R i
Fom(2) = Fum(z), 10 Fyp(2) = Fyp(—w) = F,;n(w) . 3ameTnum, 9T0 Tak Kax t = %,
10 €% = et = ¢! = ¢fw, Taxum 06pazsoM, IPOU3BOMA 3aMeny 2 = — B hopayite (23),
HOJTY UM
—iR —iR +oo—iR

0= [ Fu@ed=—— [ Fowdn= [ Fwvd

= z)e¥dz = —— w)edw = — w)eraw =
" 2mi o 27 o 27 o

—co—iR +oo—iR —iR

1 +oo—iR
:_—T/imm(www—ﬁmo

271
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Cornacno (28), mosydaem

Ti(t) = — (ﬁr/ﬁwl) (14 o) = Y225 @ (1 4 o(1)) , m s .

n3/2 wn3/2;

(29)

Kaxk nHerpynHo yoemurbes, arg(—&o+ax) = m+arg(§o—ag), —m < arg(—&o+ag) < 7,
—m<arg(§—ay) <m, k=0,1,2,3.
Torpa In(—& + ap) =In(§o — ax) + i, k=0,1,2,3.
Awnayormano, In(—&y — ag) = In(§ + o) + mi, k = 0,1,2,3. Tak kak t u & uucro
MHHMBIE, TO

f(&) =r+t&H+ Z((—fo — o) In(—& — ag) — (=& + ag) In(=& + ax))=

k=0

= K+t + Z (€0 + ) (In(&o + ax) + i) + (&0 — ) (In(&o — ) + 7)) =

=K+ t& + Z((fo —ag) In(&o — ag) — (& + ax) In(& + Oék —Ti Z 20 =
k=0
= f(&) — 4mi = f(&) — 4mi.

[TockosbKy

e L) = Ju(t) + (1),
To n3 dopmy (28), (29) momyaaem
(27)%/2 Bu, of €

tn+3m

e "2 L(t) = 3 "(I14+o0o(1), n—oo.
1 .
TaKKaKt:ﬂ——Z,TO lim —In |7, m = Re f(&) - O
2 n—oo M, 2
3ameuaHue.
[Iycrs & = —ing - Kopeub ypasuenus (26) u 79 > ap. Torma
3
Re (&) =k — ) arln(ng + af). (30)
k=0
Joxasamenrvcmso.

3

F(&) =k + & (&) =Y an(in(é — ax) + In(& + ) =

k=0

=K — Z ak(ln(&) - Oék) + lﬂ(fo + ak))
k=0
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3 3
Re f(&) =k — > axln|§f — i =k — >~ axIn(nf + af). O
k=0 k=0

IIpengyioxxenue 7. Ilpu 1 < k <3

3
— 1
lim —In|Qg,(7)] < Kk — Z apIn(n} + of) (31)

n—oo 1,
k=0
ede my = Imé& , & - xopenv ypasnenus (26) ¢ yeaosuem —ag < Imé& < 0.

Joxasamenvcmeo. 1)k = 3. Qsn(w) = > cjsw’ = Y, Bjw’, rae
Jj=3m Jj=3m

n= ()G 6o

Paccmorpum ciesyromniyro hpyHKITIIO

B (n 4+ 3m)l(n + m)!(n —m)!

Bnm(C) = = :
[IT(¢C—km+1)T'(n+3m—C+1)

k=0

Dta QYHKIUS SIBISETCA AHAJIUTUIECKON BO BCell KOMILIEKCHOM IIJIOCKOCTH.
IIpn 3m < j > n numeem

Bl = (") (MY ().

TOI‘,ZL& MbI MO2KE€M BbIYUCJ/JIUTD CJ'Ie,ZLyIOH_U/IIU/I nHTerpaJl

1 . & {n
% Bnym(g)Rn—&n(C - 3m)€t<+m(n_4)dc = Z 13:%5 (Bn,m(g)Rn—?)m(C - 3m)et<+m(” C)) =
C j=3m
- fn—3m NV
= B (1) tjitmi(n—j) _
j=3m
" /m+3m\ (n+m n—m n—3m ,
oY ([ e[ ey
el J j—m/)\Jj—2m/\j—3m

e C' - 3aMKHYTBI KOHTYD, COJIepXKalluil Bce mojoca j = 3m, ..., N MOJAbIHTErPaJIbHOI
dyHKIHIN.
T

Taxkum obpaszom 1pu t = 5

Qo) = Qun(e®) = 5 [ BunlQ)Ruran(¢ — 3m)e Fermag
C
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Юрий
Вставить текст
Неравенство в противоположную сторону?


n+3m
2

Gnm(z) = Bum (z + o +23m) R, _3m (z + o +23m — Bm) )

Crenaem 3ameny z = ( — 1 0003HAYUNM

n+3m
2

[Homrocamu 3T0it dyHKIIMN Oy/IyT TOUKH ( = j — , J = 3m,...,n. B kKadecrBe

KOHTYPa MOKEM BBIOPATH HPSAMOYTOILHUK:
HRl,Rg,T = {Z =T S Rez S T, Imz = Rl} U {Z . —R2 S Im z S Rl, Rez = T} U {Z :
—T <Rez<T,Imz=—-Ry}U{z: —Ry <Imz < Ry, Rez = =T}, tie Ry >0,

R2>O,T>n

burcupoBanbl (6yayT BHIOPAHBI TO3KE).

1 T n—m
Q3,n(i) = — / Gn7m(z)e_72+37rz T ds

211
IR, ,ry,T

PaccMoTpuM TIpaByio u JieByIo 1oJ10BUHBL KouTypa Ilg, g, 7. O6osnadnm ux 117 u II..
[Tomoxxum

i

1 -
B = =—— Gnm 2% s
Q3 2m./ m(z)e” 2%dz

H?"
Q% = L/G (z)e’%izdz
B oy e '

]

IIycrs z € II7. Torma |argz| < m — e, tme 0 < ¢ < m. Torma ucnons3ys dopmyrty
Crupiauara s raMmMa GYHKIME B 9TOi 00sacTi (IPOBOJIA aHAJOIUIHbBIE PACCYZKJIe-
HIsl, 9TO ObLIN B TPeJIIOZKeHNN (), MOYKEM TIPEJICTABUTE HOBIHTErPAJIbHY IO (DYHKIHIO B
CJIeIyIONIeM BHJIE

Grm(2)e™ %7 = = 2=h(€)eO" (14 0(n 7)) |
rae z =&n, fi(§) =k — —f 22: (e = &) In(on = &) + (ar + &) In(ax +£)) +
+ (£ —a3)In(§ —az) — (£ + a3) ln(f + a3); g, B, h(€) Gbtr onpesiestensl panee, In & =

=In|{|+iargl, —m <argf <.

2
fi(&) = —% + Z In(a, — &) — In(ag + &) + In(€ — az) — In(€ + a3)
k=0

e _ ~ilao =l = (a2 =€ —as) _ i€~ ao)(§ — a1)(§ — ) (€ — )
(a0 + &) (a1 +&)(az +&)(§ + as) (€ +a)(§+ar)(§+az)(§ +as)
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TakumM 06pason KopHH ypasrerus e/1(8) = 1 gapyIsoTcss KOpHIME ypaBHEHHsT (26). Yuc-
1

JIEHHO MOYKHO IIPOBEPUTH, UTO JIJIsi BCEX A\ € (O, g) KopHu &y, &1, &2, &3 ypaBuenus (26)

HaXO/IATCS B TAKUX IIpeJiesIax

Im€0<—a0, 0<Im§1<a3, —040<Im§2<—1m§1, Im§3>a3.

Kak MbI 3Ha€M BCe KOpHU ypaBHenus (26) spistiorcs aucto MEAMBIMEA. [TycTsb §g = —in ,

=1, &= —in, =13, 0orma 0 <1y < az, 0<m <mp <ag,n>az,n>a.
Hokazkem, ato & u & apasiorcst Kopasamu ypasuerus fi(£) = 0. Vmeem,

2
+ 3 (arga — in) — arg(ax + im)) + arg(ing — ) — arg(ing + ay).
k=0

Im fi (&) =

ol

[Tockosibky 0 < 17 < g, TO

3
o <arg(im — o) <m,k=0,1,2,3

“Io arg(ag —iny) <0, 0 <arg(ag+im) < %, 1

4

3
OTKyza ciaemyer ,9ro —g < Im f{(&) < g Ho Im f{(&) =2nl,l € Z = f{(&) =

2
+ Z arg(ay + in2) — arg(ag — in2)) + arg(—ine — ag) — arg(—ine + as).
k=0

Imf1 52

ol =

[Hockombky 0 < 19 < ap, TO

—% <arg(apg—in2) <0, 0 <arg(ag+in) < %,

upu k=1,2:
T , , T
-5 < arg(ay —ing) <0, 0 <arg(ag +iny) < BL

. ™ ™ .
u —7m < arg(—in —az) < —5 7y < arg(—ing +a3) <0.
T
OTKyza moJydaem, -5 < Im f](&) < 27. [TockosbKy HepaBeHCTBa cTporue, fi(&s) =
= 0. TakKe MOMXKEM IIPOBEPUTH, YTO OCTAJbHbIE KOPHU ypaBHeHus (26) He OOHYJIAIOT
HPOU3BOIHYIO.

A
Bosemem Ry = mn, Ry = —1on ,T:CH,F,HGC:O(3+5,O<(5<§.

" mn 27r5
@y = %/Gn’m( Je dz = ni

17 Hg

h(€)el'Om (14 0(n™)) d¢,

z
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I‘,ZLGHZ—SlLJSQUSg,Sl {f 0<Re§<clm5—m}
So={&: —me <Im&<m,Rez=c}, S3={¢: 0<Re{ <c¢, Im&=—n}.
[Tockonbky h(€) orpanndeHa Mo MOJLYIIIO

Cs
f1( n } (26+ m + 772) < —max fl(f)"’

Amfs

gelly

CretoBaTesIbHO,

lim —ln|Q3n| < EnaXRef}(f)
g

n—oo N,
[Iycts £ € S1, E=u+im, 0 <u < c. Honoxum gi(u) = Re fi(u+iny) . [pu u >0

u— ap)? + i
u—i—ozk)Q +7]%

<0,

3
61 (0) = Re fi(u+iny) = 5> 1n!
k=0

3
2 61(0) = 0 = masRe A(6) = Re fi(61) = 5 — 3 o + o).
1 k=0
[Iycrs £ € S5, E =u—iny, 0 < u < c. onoxkum g1(u) = Re fi(u—ing). lpu u >0

3
1 (u—ap)? +n3

:—§ <0
2 (u+ ax)?+n3 ’

3
95(0) =0 = rgéngefl(f) =Re fi(&) =K — Z apln(ns +aj) <k — 3 apIn(nf +af),
3 k= k=

TaK KakK 11 < 1)z . ’ °

[Iycts £ € Sy, £ =c+iv, —ng < v < ny . [Honoxum g3(v) = Re fi(c + iv) . TIpoussos-

Hag Toi (bYHKIMU He obpaliaercd B HOJIb Ha OTpe3ke —7p < v < 71, TaK Kak ¢ # 0,

CcJIeIOBATENILHO OHA JIOCTUTAeT MaKCUMyMa Ha OJHOM M3 KoHIax. Torma max Re f1(§) =
€52

3
= max{Re (e +im). Re fi(e — in)} < Re fi(6) = 5~ 3 oI +0f).

3
Taxum 06pazom, max Re f1(&) =Re f1(&) =k — > axln(n? + a3).
€lly k=0

[ycrs z € T1L . Herpynno y6eaures, aro dynxuus B, ,(¢) yJIoBIeTBOPST paBeHCTBY

Bym(C) = Bum(n+3m—¢). A dyakuus R,—3,,(¢ —3m) = (=1)" ™R, 3,.(n—().
A caenoBarensro, byukiusa Gy, ,(2) = (=1)"*" G, ., (—2) . IIpoussoaa 3ameny
2 = —W B HHTErpaJjie an MOZKHO IIOJIyYUThH TAKOE PABEHCTBO

Qé,n = (_1)71—3”1@7:;7” .
— 1
Orkyna crenyer lim —1In|Q%, | < maxRe fi(§) = Re f1(&).
n—yo00 1 : gelly

(Q5, +@%,,), TO

3(n—m)mi

IockombKy (3., (1) = €

T < In 1Q3.0(1)| < Re f1(&) = K — Zak In(n? +a3). (32)

n—oo N,
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2) k = 2. Paccmorpum ciieyronryo dbyHKIIO
n 4+ 3m)!(n 4+ m)!
Wonl€) = it Smtn ) RonC = 2m) Ry (C — 3m).

[IT(C—km+ 1) (n+B—k)m—-(+1)
k=0

(n—=m)IT(( —n—m)
I'¢—2m+1)

DTy DYHKIHUIO MOXKHO 3aIlUCATh TaK

W(C) = (sinw(n+3m_g)) (Sinﬂ(n—i—Qm_O

(n—3m)!T'(¢ —n)
['¢—3m+1)

riae R, (¢ —2m) = y Rn3m(C —3m) =

) #nl0)

T T
3 n+(3—k)m Cik

Mer 3raem, ato O, (C) = > > v —7 - Takke jurs m06Oro 1esI0r0 j MMeeM
k=0 j=km (=)

sin7(n +3m —¢) = (—=1)"P*" I sinrw(¢ — j),
sinm(n +2m —¢) = (—=1)"P?" I sinrw(¢ — 7).

Torma
3 n+(3—-k)m 5
k
Wn,m Z Z v T+ ©(¢),
= j=km

rie ¢(¢) aHaJIUTHYIECKAs BO BCell KOMILICKCHO TIOCKOCTH (DbYHKIUSI.
[Tonmoxxum

En(t) - %M/Wn’m(c)etgdg7
c

rie C' - 3aMKHYTBII KOHTYP, COAEP:KAINil Bee MoJIroca j = 2m, ..., 1+ 1 TOJbIHTErPATb-
noit pyuknuu. Torma

(=1)"E,(t) = tQs.,.(e") + Qanle’).
n+3m

Kak u B mepBom ciydae cienaem 3aMmeny z = ( — , TIOJIOYKIM

Vi (2) = Wi (z+ n+3m> |

Bribepem B KadecTBe KOHTYPa IPAMOYToJIbHEK Ilp, g, rc Ry =n3n, Re = nonu T = cn,
n +3m

2 )

e ¢ =ag+ 0,0 <6 < A/2. Torma 5T0T KOHTYD COJIEPKUT BCE MOJIOCA | —

Jj=2m, ..,n+m qyakuuu V, ,(z). Toraa

-n+3m 7TZ 1 s}
TR (5 ) = ER(ED
‘ ' " ( 2 > 271 / anm<z>€ 2%dz

IRy ,Rry, T
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Tlooxkum

1 s}
E, = — Vam 2%d )
0= g | Vem(B)erTdz
Iz
E! = = Vnm(z)e%izdz,
" 2w ’
I

ryie I17 u 1T cooTsercTBento npasas u Jiesast MOJOBUHBI KOHTYPa [lp, g, 1
Torna Vz € II”, npn nomoru dopmysisl CTHpPITHTE MOYKEM ITPEJICTABUTD IIOIBIHTErDATb-
HYI0 (DYHKITIO B TAKOM BHJIE

(e (1+0(n™),

riae z =&n, fo(§) = K+ T — kzlj_o((ak — O n(ag — &) + (ap + &) In(ay, + &) +
T z (€ — ) (€ — ) — (g +€) In(o, +6)).

[Tockosibky
- 1 3
=5+ D (n(ap — &) — (e + &) + > (In(€ — ag) — (e +§))
k=0 k=2
TO KOPHH ypaBHEHHA el28) = 1 gpusmorcs KOPHSIMI ypaBHEHUA (26). Jokazkem, 9TO

So=—meu&=1n3,m <12 <ag, N3 > as. Aveem, 0 <1y < ap

—% <arg(apg—in2) <0, 0 <arg(ag+in) < %,
—g <arg(a; —ing) <0, 0<arg(ag +in) < g,
upu k= 2,3
. ™ m .
—m < arg(—ins — ag) < 5 T3 < arg(—iny + ag) < 0.

OTKyza moJydaem, —%T <Im f}(&) < 2m = fi(&) =

3
st €5 = in3, 13 > (i3 TAKKE BBIIOJIHEHO —g <Im f}(&) <27 = f}(&) =0.

AHAJIOrTIHO TPEIBIYIIEMY IIYHKTY, TOJIYYaeM

— 1
lim —In |E7Tl| S maX{Re fg(-’iﬁg), Re f2 (27]3)} .

n—oo N
Taxzke mpy oMo 3aMeHbl 2 = —W 1 (opmye Vo (2) = Vi (—2) MOXKHO HOJTYIHTD,
uro E!, = —E" . OTKy/Ja cjiejiyer, 4To
— 1 ) ) )
lim —1In |E, 5 < max{Re fo(—ina), Re fa(ins)} .
n—oo N
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3
Mockonbry f3(&2) = 0 m f3(&) = 0, To Re fo(—ine) = £ — 3 axln(n + of), a
k=0

3
Re fo(ins) = k — D axpIn(n? + a?) . Ho nockosbKy 7g > 11, a 13 > Qg > 1y, TO

k=0
En ( 2)
2

Ho Qo(i) = (=1)"En (%) — 2Q3,(1) , a cienosarensho, yuanrbBas (32), mosyanm

— 1
lim —In
n—oo M,

</1—Zakln n 4+ ay).
k=0

3
1
im —In[Qan(i)| < k=Y axln(n +af). (33)

3)k = 1. Pacemorpum dyHKIHIIO

sinm(n 4+ 3m — ()
T

‘Ijn,m(o - q)n,m(o .

C nomorp pasenctsa sin w(n +3m — () = (=1)""" 1 =Isin (¢ — j) eé MoxkHO 3anUCATH
B TaKOM BHJIEC

_1)n+3m+17j

w «3—§f§?m%“ +9(0)
=2 =P ’
k=1 j=km

re ¥(() Hekas aHATMTHYECKAsT BO BCEHl KOMIUIEKCHOMN IIJIOCKOCTH (DYHKITHS.
Tosroxxkum

1 .
Unt - = \Ijnm €t§+7rz(n+3m+17g‘)d ’
0= 557 [ V) ¢
C
rie C' KOHTYP COJIepzKaIlnii BCe MOJI0Ca | = M, ..., 1+ 2m TOJIBIHTErPAJTbLHON (DYHKITUN.
Torma
3 nt+(B-k)m Cs n+3m+ —J
j,k t¢+mi(n+3m+1—C) _
Unlt) = 5 / >y e i =
k=1 j=km
3 n+(3—k)m Cjkf n+3m+1 —j Hi i SmAl—g) (i) (C—i)
J+mi(n+3m+1—j —7m)((—jJ _
gm/Z 3 o e dc =
c k= j=km
3 n+(3—k)m e N
1 ;i peld elt=m)(C=) t — i ‘
. 2 g = LT Q) (¢ = 71)Qa(e) + Qe
211 4 ()
C k=1 j=km

i
[ToncraBuB t = — | MOJTyInUM
2 Y

0 () = =500l = T Qunli) + Quali)
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n+3m

Cpnenas 3ameny z = ( — 7 BbIOpAB B KaveCcTBe KOHTYpa WHTETPUPOBAHUS ITPSI-

MoyrosibHUK Ilp gy, ¢ Ry = man, Ry = non, T =cn, c = oy +0, 0 < 6 < \/2,

MOKHO QHAJIOTUYIHO MPEIBLIYIUM [IyHKTAM IHOJYYUTh COOTBETCTBYIOIIEE MPEJICTaBIIe-

HIe HOJBIHTErpasbHOil hyHKIWN, B KoTopoM BMecTo f1(£) u fo(€) Gyaer crogar f3(§) =
3

= = 5~ (00 — ) Infag — §) — (a0 + Ol + &) + 3 (n(€ ~ aw) ~ Infay +)).

3 3
Takzke MOXKHO IOKA3aTh, YTO —; <Imfj(&) < 2mu —; < Im f§(&) < g, OTKY/Ia

GyJer cienoBaTh, 9To & U &3 KOpHU 1pousBoaHoil dyukimn f3(£). Janee, anamoruato
PACCYXKJICHUSIM TIPEJIBIIY X IyHKTOB, MOYKHO MOJIYIUTh, ITO

lim Eln U, (%Z)‘ < max{Re f3(—ino), Re f5(ins)} .
n—oo

[TockombKy 19 > ap > 11 U 13 > 11 TOIyIaeM, 9TO

— 1
lim —In
n—oo N

: 3
i
U, (5>‘ < /{—Zakln(nf—l—aZ).

k=0

2 .
Ho Tak kak Q1,,(i) = U, (%) —I—%ng(i)—i—%ng’n(i), To yunTbiBas (32) u (33), mosydnm

3
=— 1 :
lim - In|Qn(i)| <k -— Z arIn(n? + a3) .

n—00
k=0

Takum obpazom mpeIoKeHne JI0Ka3aHo. O

2.4. [Joka3aTtenbCTBO TEOPEMBbI.

Teopema 1.
p(m) < 13,398.

Jlemma 5. Ilycmo K > 1 noaootcumenvroe uenoe u vy deticmsumenvhoe wucio. Ilono-
2HCUM

K

E k _
Pekn™Y = €n

k=0

oas ecex n > 1, ede xaostcdoe Py, € Z + iZ. IIpednonosicum, wmo
— 1 o1
hm_ln|pk,n’ SO_ (1 SkSK)a hm_ln’gn’ =T
n n

¢ noaostcumenvivimu o u T . Tozda p(y) < K(1+0/7) 1
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Jlemma 6. ITycmov u, v - deficmeumensvrvie YuUcAa, YOOBAEMBOPAIOUUE HEPABEHCMEAM
O<u<wv<l. Toeda

1
lim =Y 0 Inp =) —v(u),
us{n/p}<v

2de Y(x) =T"(x)/T'(x) - wozapuPmuueckas npouseoonas 2aMma-GYHKUUL.

.1 3
Urak, momoxkum p = lim —In A, . Beibepem A = —. Torma o jiemme 6 HaxouM

o1 .1 1 / / _
p=lim ~ > Inp+ lim — > lp= o /w(x)da:+/w (z)dz | =
Q 94

{n/31p}eQ n {n/31p}eqy
=1,33418...

HMonozkum M, ., = 48T 4 3m Ty omTnim/ Ay - Torna

M (i\* . .
Pkn = Il (5) Qrn(i) € Z +iZ

T
u g €, = My 1y, (3> BBIIIOJIHEHO

3

k
E PenT = E&En.
k=0

Terteps Haxo UM

1 18
lim—In|pgn| <o=3+ 3 p+2,69866... = 4,94511...
n
1 18
lim —Inle,| = —7=3+ — — p—3,67325... = —1,42679...

[To semme 5 mosrydaem

p(r) <3(1+0/7) =13,39767659... < 13,398.
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3. BbiBogbl n 3aknto4eHune

Takum 0Opa3oM, MbI BBIBEH ONEHKY XaThl Ha MEPY UPPAIUOHAJIHHOCTH . 3aMETUM,
9TO MBI BBIOpa/M TggKe 3HadeHue nmapamerpa A, 9ro u y Xarel. ITpu stom, coriachno
npe;IoykeHndaM 6 u 7, Mbl 3HaeM, KaK 3aBUCAT aCUMITOTHYECKUE OTEHKU JIJIsT MHTErpaJja
u kKodddurmerTon ot mapamerpa A. OHAKO, MBI €Ille J0JKHBI YIeCTh BKJIAJ IPOCTHIX
quces I 3HaMeHaTessd KoddpdunuenTos c;j . [losTomy npuxopuresa paccMaTpuBaTh

a
TOJIbKO palliOHAJbHbIE 3HAUEHUs [TapamMerpa A — 7 a,b € N, (a,b) = 1. B rakom

a
caydae, Mbl MOXKEM JIJI ITPOU3BOJIBHBIX @ U b ¢ ycloBueM — = \ € (O , —), (a,b) =1

b

po/ie/IaTh AHAJOIUIHbIE PACCY K IEHHsI, YTO MPOJIEJIAHbl B yHKTe 2.2 st a = 3, b = 31,
U YCTAHOBUTH, YTO BBIIOJIHSIETCSI CJIELyTOIIee

An(a,b)
Tn+3an+2an+m
rie Ap(a,b)= I » I »p, Q2=Qab)={0<w<1:plaw,bw,s)>1 Vs},

{n/bp}eQr  {n/bp}e¥
V' =Q(a,b) ={0 <w < 1: plaw,bw,s) > 2 Vs}, Bce p menbiie n + 3m u 6oJIbIIE

Z,

Cik €

vn + 3m. Ho garobsr mocunrars npegen lim —In A, (a,b), MBI JIOJ2KHBI KOHKDETHBIE
n—oo N,

n
IIPOMEXKYTKH, KOTOPBIX HAXOUTCHA oo [ B obmem ciaydae, fjst pon3BOIbHBIX @ U b,

9TO CEJATh HE MPEICTaBIISIETCS BO3MOXKHBIM, ITOCKOJIBKY KOJUYECTBO 3TUX MPOMEXKYT-
KOB TakzKe 3aBUCHUT OT a u b. OJHAKO, IPU KOHKPETHBIX PAIMOHAIBHBIX 3HAYCHUIX A,
MbI MOKEM HalTH 3TU IIPOMEXKYTKHU IIPU IIOMOIITH BBIYUCJIUTEIBHON TEeXHUKHU, KaK MbI
nckaan ux B yieMMe 3 u 4 mynkra 2.2. Torma Mbl MOXKeM TOBOPUTH O HEKOI ONTHMU3a-

1
MU OIIEHKM Ha Mepy 7 10 PaIlMOHAJBLHOMY IapamMerpy A € (O , §> . Kak mokasbiBator

BBIUNC/IEHUsI, 3HAUYeHne A = — JlaeT JAefiCTBUTE/IbHO XOPOIIYIO OIeHKY Ha Mepy m. Ha

31
)laHHbeI MOMEHT IIpOBE€pPeHoO, 9TO BOIM3U —1 OIleHKa IIpMHUMaET OIITUMaJIbHbIC 3Ha4de-

Hud, npudeM cpeju 3uadennii ¢ b < 100 wer gayqmmx, yem npu b = 31 u a = 3. Ilpn
b > 100 yurydrienus moka He Hali/I€HBI.
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