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1 Bseaenne

VcenenoBanue 3a/1a1 T€OPUN TPAHCIIEHIEHTHBIX Y1CesT ObLIO Obl HEBO3MOXKHBIM
0e3 HCIIOIb30BaHNs 3HAHNN U Pe3yJIbTaToB Teopun JnuddepeHInajibHbIX ypaB-
HEHUil, ajredpandecKoil reoMeTpun, KOMILIEKCHOIO aHAJIN3a U JPYTHUX JIICIIN-
IJINH MaTeMaTHKH.

TpaaunnoHHo nccae0BaHusI B 00J1aCTH TEOPUN TPAHCIECHIEHTHBIX TICe/T 0C-
HOBBLIBAIOTCS Ha apudMETHIECKIX CBOMCTBAX 3HAYEHNI aHATUTIIECKIX (PYHK-
Ui, YIOBJIETBOPSIONNX HEKUM I epeHIInaIbHBIM JITO0 MOYISIPHBIM COOT-
HoleHusiM. Tak 3HaMeHuTast cejibMasi upobsiema . ['unbbepra Oblia perieHa B
1934 r. A.O. TI'esibhoHIOM € TOMOIIBIO aHAJII3a, CBOMCTB MOKa3aTe/IbHBIX (DYHK-
nuit; mo3anee FO.B. Hecreperko [1] mosydamn pesysibraTe, cBa3aHHble ¢ aired-
pandeckoii HezaBucHMOCTBIO wncena w, €' u ['(1/4), ucrnonbsyss MOIyIsipHbIE
cBoficTBa QyHKIUil PamanypkaHa.

Xopolio n3BecTHa ajredbpandeckast 3aBUCUMOCTb uuces1 j(7) u j(nT) Haj mno-
neM Q g HaTypaJibHBIX n. B pabore ke OyjeT mokasaH MeTO/I, TTOMOTAIOTIIHI
IOJIYINTh HEKHe COOTHOIIEHNs Ha 3HAYeHHs APYyIuX (DYHKIN, CBSI3aHHBIX C

J(7), B Toukax 7 u n7. llomobusit MeTox ObLT HcHoONB30Ban B paborax FHO.B.
4

Hecreperko 2] 06 anrebpanunocru dyukiuii ——— nax Q(A\(7)) u pabore

03(7)
[1. I'puncriena [3] 06 oreHke Mepbl TPAHCIEHIEHTHOCTH OTHOIIIEHSI g repuoia
JUIMIITUYECKON KPUBOIT M COOTBETCTBYIOIIECTO €My KBa3U-1IEPUOJIA; UCIIOJIb3Yye-
Mble IMU KOHCTPYKITNN KPATKO ONMHUCAaHbl B MyHKTax 4.1 n 4.2 cOOTBETCTBEHHO;
B IyHKTe 4.3 JJ0Ka3aHbl YTBEPXKJIEHU, CBA3aHHbIE ¢ Y-(DYHKIUAME, a UMEHHO
cJleiyonas

Teopema. Vn € N, dynryuu o(nt), 3(nt), a(nt) areebpausmo 1ad

Q(¢2 (T)a ¢3 (7—)7 ¢4(’7'))
Boaee moeo, Yn € N, n=2k+1>2 3P, (X,Y) € Z[X,Y],

degXPn:¢<n)7 Pn?—éo
py (-l 40 X)) _

gm0 A )"
nys(nt) — 3(7) _
P, ( e ,16)\(T)> =0,
malnr) — () A _
"Uam e =0

B nynkre 4.4 npuBeieHbl IPUMEPbI 0Ty YeHIsT COOTHOIIEHU 7151 9Ta~(DyHKIIN
Heneknnga n jajabHeiiiee BO3MOXKHOE TpUMeEHEHNe JTaHHON Teopui.



2 OcHOBHBIE ITOHATUS

Beném ocHOBHBIE ONpeJIeIeHI U TTOHSITHS.
[Tycts M rpynma marpuir 2 X 2, ¢ 1eJbIMi KoM UITUEHTAMI U MOJOKNTE b

a
HBIM onpeenanTeneM. Kaxkaoit Mmarpure o = ( ) € M MOKHO COIIOCTaBUTD
c

d
aBTOMOP(MU3M T — Q.T = artb BepxXHell KOMILIEKCHOI roJryriockocTn H.
cT+d

Omnpenesienne 2.1. Mepomopprasn dyrxuyus f(7) Ha eeprred KomniekcHol

noaynaockocmu H asasemes modyaapnot, ecau f(1) = > apq" u daa ecex
nzr

mampuy, o € Sllo(Z)
f(r) = flaT)

Jnst kazxioro Hatypasbaoro N obosnadnm depes M(NV) moarpymiy MaTpuir
B M, cpaBruMbIX 110 Moyt N ¢ equananoit B M, u gepes3 I'(N) - moarpyiiy
B M(N) ¢ eIMHITHBIM OTIPE/IETNTEEM.

Jlemma 1. I[Ipu N = 1,2 daa kaorcdot mampuune o € M(N) umeem mecmo

npedcmaserue
0 a Nb
- ’)/ 0 d )

edey el (N),a>1,d>1,0<b<d.

Onpejeaum st Besikoit mepomopduoit dyuknuun f wa H u uncina k € 7Z

—\ k
dbyukimo f|, a(r) = ( detoz) f(a.T).

ct +d

Onpegenenue 2.2. Bydem naszvisams pynxuyuto f modyaaprot eeca k u ypos-
Hna N, ecau

Vy e I(N),  flpv(r) = f(7).

Takoe orpejiesienne coriacyercs ¢ CTaHJAPTHLIM OIpeJie/IeHueM MOJLYJIsAp-
HbIX GYyHKIN, Tak GyHKIIS A siBJIsgeTcst MOJIy/IsipHOT Beca 12 u ypoBHs 1;
dynKIms 9§ SIBJISIETCS MOJTYJIIpHOI Beca 2 m ypoBHA 2; A - Beca 0 u ypoBHS 2.
st rakux GyHKImMi f 1 MaTpul « OylieM B gaJibHeiieM mucarb f, BMECTO
fl, . U3 onpenesenus cieyer

VO&,B € M, faﬂ = (fa)ﬁ'

3nech u masee GymnyT ncnosnb3osansl MaTpuiiel 3 M(2). [lycts o € M(2), a



det @ = n -HedeTHOE HATypaJbHOE YNCT0. PaccMoTpuM crieyroriee MHOXKECTBO

Qn = {(3 %f) > 1,ad:n,0<b<d7<a’b>d):1}’
Qul =w(m) = n ][00+

pln
[Iponymepyem 1j1s1 OIpe/ie/IeHHOCTI BCe 9JIEMEHThI MHOXKeCTBa (), depes

n 0
a1, oy Quy(p), B IS eJINHOO00pAa3Us U3JIOYKEHUsT TTOJIOKIM (v = ( 0 1>.

3 MHcnoab3yemble pyHKINN

OCHOBHBIMU UCIIOJIB3YEMBIMI 00 bEKTAMU OY/LYT CJIe Ty toITne PyHKINN KOMITICKC-
HOTO TlepeMeHHoTo 7, Im 7 > (), onpejiesieHHbIe CTETYIONUMA PIIAMU:

T)=1-24) oi(n)g”, Q(7)=1+240> o3(n)g”",
n=0 n=1

R(t) =1 —504 Z o5(n)g*",
n=1

riie ox(n) = > d¥, q(7) = €™ - Gonee uzBecTHbI Kak GynKnun Pamany/pkana;
dln
Takzke opees M TeTa-KOHCTAHThI

7-) — QZQ(TH_%)Q, 93(7_) =14+ QanQ’ 94(7-) — 14+ 22(_1)nqn27
1X JIOrapuMUIECKHIEe TPOU3BOAHDIC
B 005 B 005 - 004
e 0= i d(f"
1 CMEKHbBIE ¢ HUMU (DYHKIIAU
03 A A+1)3
Ar) = 20 oy — 956t AT

6i(r)’ NO—1)2

3(1) — R*(t 203
Ay = LOF) (M) _qnl_q

Takrke HAM TIOHAIO0ATCS TaKXKe CJIEJYIONINEe TOXKIECTBA, CBA3bIBAIONINE 6 1
v DYyHKINU:

05 & 0,
¢3—¢4—Z7 ¢2—¢4—Za ¢2—¢3—Z

4



4 OcHoOBHass KOHCTPYKITUS

OcHoBHag njiest COCTOUT B cJiejtyionieM. V3BecTHO, 9TO Bce MOy IsipHble (DyHK-
mn 0bpasyioT nosie K, KoTopoe mopoxgaercst ogHoil hyHkmnneir A(T).

ByyT KOHCTPYyHPOBaTbHCsT MHOTOYJIEHBI, KOPHU KOTOPBLIX MMEIOT HEeO0OXO0I1-
Mble HAM BBIPAYKEHWS, CBI3BIBAIOININE 3HAUCHIA NCXOAHBIX (PYHKIINNH B TOUYKAX
T 1 nT. 3aTeM MbI TOKAXKeM, 9TO KOI(DPUIINEHTHI TAKUX MHOTOYJICHOB HE MEHSsI-
foTes 1oJ1 peobpazosanusivu Marputt u3 I'(2). TlockoibKy MHOrOUIEHBI OYILy T
OIpEJIENIAThCA Yepe3 HaDOp CBOMX KOPHEH, 9TO PaABHOCUJILHO JIOKA3aTE/JIHLCTBY
MepecTaHOBOYHOCTU KOPHEHT Mo/ JeHCTBUAMI STUX MATPHIIL,

Kax wusBecrro [5], dynaamenranbhas obaacts jid ['(2) cocront u3 Tovek
7 ¢ yeaopusimu Im7 > 0, =1 < Re7 < 1, |27 + 1] > 1, |27 — 1] > 1 u Tou-
ku 7 = —1,0,00. Jlaysee MBI JJOKaxKeM, 9TO KOI(PDUITUEHTH 3TON0 MHOTOYICHA
OoyayT rosioMopdHbIMU QYHKIUAMUA B 0 1 OECKOHEYHOCTH, U MMETH IIOJIIOC B
-1, anasjornano yHKIuu A(T), TO €CTh OHU OYJIYyT MPEJICTABUMBI B BUJE MHO-
rouseHa o A(T), a yuuThiBas MoBejieHne KOd(MMUINEHTOB B OECKOHETHOCTH,
MOJIYINM, 9TO OHU Ha CaMOM Jieie OyIyT MpeJCTaBUMbI B BIJIE MHOTOYJICHA C
nebiMu Ko dunuentamu ot 16 (7).

B kadecTBe KOpHEil MbI, B 9aCTHOM CJIydae, MOJyIUM He0OXO/IUMbIe COOTHO-
MeHnA MeXKTy (DYHKITMAMEI B TOUKAX T U NT.

[lepeiiiém HermocpecTBEHHO K TpUMepaM KOHCTPYKIINN MHOTOYJIEHOB.

4.1 CooTHoIlleHusI JIJIsI TeTa-KOHCTAHT

B patore FO.B. Hecrepenko [4] B kauecTBe KOpHeit HCKOMOTO MHOTOUIEHA OBLIH
BBEJICHDI CJietyltonne pyHKIUN:

2_9§ (UTTHU) <U 2”) _

=

[TockobKy hbyHKIMs 03 sABJIsIeTCs MOJLY/ISIPHOMH Beca 2, TO Ji/ist JI060H MaTpHILb]
a € T'(2) umeer mecro pasencrso (03) (1) = (05)(7). Cornacuo nemme 1, st
mobbix Marpul] f € I'(2) u oy, € @, cymectByior Marpuip v € I'(2) n oy, € Qp
Takue, 4To o, 3 = ya,. [loaromy

B (eg(T))a,,B B ((0 B
S (1 PR [ I

W

~~
\]

N—
N—"

2
N—
L

A 3HAYUT MHOTOYJIEH

F(X)

I
.
|
&
A
s
\]
=

N
I
—_



He MeHsIeTCsI Ipu peobpazoBanusx T — .7, « € ['(2).

MozKHO moKa3aTh, 9T0 KOIMPUIIMEHTHI 3TOT0 MHOIMOUICHA SIBJISIOTCS T'OJIO-
MOpPQHBIMI B BepxHeil MOJIYILIOCKOCTH U HUMEIOT IIOJfoC Ipu 7 = —1, a 3Ha-
GUT [PEJICTABUMBI B BUJie MHOPOUYJIeHa OT A(T). A y4uThiBasi pasJjioXKeHus B
pstbl st hynkimit 03(7) u A(T) 10 crenensM ¢, nojiydaem, 4to KoshduImeH-
Tl F1(X) gBIISTIOTCS MHOTOWICHAMH ¢ TieJibiMu Kosddunuentamu. B kadectse

293( )

Anajoru4no CTPOATCA COOTHOIIEHUA IJIgd OCTaJIbHBIX TeTa—KOHCTaHT. BoJiee

CJIEJICTBHST MBI [IOJTyIaeM, B aCTHOCTH, ITO X1 (T) =

TOr0, e/ A(T) ajrebpanieckoe YucIo, TO JIJIsd BCEeX HEUETHDBIX 1 > 2 BCe YUC/Ia,
03(nT) 9§(n7') 01(nt)
O3(1) 7 03(T) " 01(7)

OyJIyT TakzKe ajaredpanIecKuMm.

4.2 CootHomenus aas P-dbyuknmit
B yuxe ynomsinyroit pabore I1. I'puncniena [3| pacemarpusatores dyukiun A(T),

P(7), 03(1) u 7l — U JIOKA3bIBAIOTCsl aHAJIOTHYHbBIC COOTHOIIeHHs. OCTaHOBIMCs

1o/ipoOHee Ha, KOHCprKLu/H/I s P-gpynknun Pamanymkana. Cama P-pyHKIus
He SIBJISIeTCsl MOJYJISPHOI, O9TOMY KOHCTPYKIs ¢ f u f,, onpejieséHHas B II.
3.2, He obJiajlaeT cBoOiicTBAMU IIePECTaHOBOYHOCTU MHJEKCOB. [loaTomy st P-
dyuknun onpejaenenne P, BuJonm3MeHseTcs. A UMEHHO, ONPEJICTUM JIJId (v =

a b
(C d)eM
9

() vdet o Plar) 6¢
T)i= | —— oaT) — ——————.
“ cT +d im(ct + d)

Kak usBectno, P-yHKIINS SIBJISIETC KBA3UMOJLYJISIPHOMN, [T03TOMY U3 BBEJCH-

HOTI'O OIIpeaeJICHU A CJICAYET, 9TO
Vv € SLQ(Z), P7 =P.

st kaxkoit marpunbl o € M ¢ onpenenurenem n dyukuusa P, — P Oyner
MOJLYJISIPHOI pOpPMOIt Beca 2 1 ypOBHs N. DTO CJieJlyeT U3 COOTHOIIeHus 2P, =
(6log A), = dlog(A,), a Taxxke momymnsipuoctu Gyakmun A. MHorodensr,
P,— P
&

Hcojb3yeMbie B pabore [5|, mMeror B KadecTBe KopHEil (QyHKIUN 1

CTPOSITCSI aHAJIOTUYHBIM 00OPa30M.
PaccmorpumM Terepb 1mojipobHee Jpyrue 00beKThI.



4.3 CooTHouteHUus AJd )-PyHKIAA

C OMOIIBIO y2Ke UMEIOITIXC KOHCTPYKIINH MOYKHO MBITATHCS COOPY/INTH HOBBIE
AHAJIOTTIHBIE OOBEKTHI.
JlokazkeM CJIeJIYIONTYIO TEOPEMY.

Teopema 1. Vn € N, dynruuu o(nt), P3(nt), ¥i(nt) anreebpauunv, mad

Q(2(7), ¥3(7), ¥a(T)).
Boaee moeo, Yn € N, n =2k +1 > 2, dP,(X,Y) € Z[X,Y], degy P, =

(n), P, #0:

P (_n%(ng;(;)%(ﬂ’ 16)\(;273 1) _p (n%(ngg)(;)%(ﬂ’ 16)\(7)> _

ma(nr) —a(r) A0\ _
P"( 7) ’1%)1)‘0

b
Jloxaszamenvcmeo. Ilycrb o = (CCL d) € M(2). Ompeieinm ciery oIy to (hyHK-

IO

L det o ? C
(¥)a(r) i= (+ d) U(0T) g

Jlemma 2. Vy = <CCL Z) € I'(2), (¥3),(7) = ¢3(7)

Joxazameavcmeo. Bocriosibayemest cooTHomenusiMu Jutst P-dynkinn Pamanyi-
JKaHa U (PYHKINNT A\

w, Mr) = A7),

[ockosbky A = 278(A(1 — X))203 u 6\ = A(1 — \)03 unveem
200 20N\ 24405

P(y.7) = (et + d)*P(1) +

2P =dlogA = T 1_)\+ G, =
= 2)\(1 — \)b;3 G - %) + 24q)3 = 203(1 — 2)) + 244)s.
Orcrona ciejyer, 9To
124p3(7.7) = 1203(7) (eT + d)? + W’
4TO PaBHOCUJILHO
Ua(7) = (7 + ) s(7) = g = (U (7)



0

cymecrBytor Marpunel v € I'(2) u o, € @, Taxue, 4ro o, = vya,. Beegem

by (63)an(7) — 5(7)
L 3)a, \T) — W3\T
L T

[lycrs o, = (u 2U) Qn, b= (CCL Z) € I'(2). CoracHo niepBoii jtemme,

[Tockombky

($3)a,8(7) — (3)s(r) = ((w—v(dtff)) Ual 1) = g d)> -

(a0 - g ) = o () — a(5) =

cT 4 d) 2mi(cT + d) cT +d)
= o (e (80) = Us(B.7).
(¥3)a, (B-7) = ¥3(B-7) _ (¥3)a,8(1) — (¥3)s(7) _
D 0.7 M
(¥3)50,,(T) = (¥3)5(7) _ (¥3)a, (T) — 93(7) _ (1)
(03)5(7) 05(7) 8
A 3HaYUT MHOTOUJICH
w(n) ¥(n)
Fy(X (X —y(1) =) ap(r)X*
vr=1 k=1

He MeHseTcst of aeficreusmu Matpur 13 ['(2). [lepssiit mar cienas.

I3 nocrpoenns BujHo, 9T0 QYHKIWH ¥, (T) PACK/IALIBAIOTCA B CTEICHHEIC
PSIIBL IO €°n , & 3HAYUT KO3 PUIMEHTDI G (T) TAKKe MOTYT ObITh HPEJICTaB/Ie-
HEI B BUJIE CTCIEHHBIX PsAJIOB 110 € n . Ho MOCKOJIBKY OCTPOCHHBIH MHOTOUJICH
MHBApUAHTEH OTHOCUTEIbHO MaTpull u3 ['(2), To pasioxkenns Ko3bdUIeHToB
ay(T) conepzKar ToabKo crenenu e, TTokaxeM, 4To y ay(7T) TOJBLKO 0/[HA 0CO-
Oast TouKa B pyHJIaMEHTAJbHON oOsacTu: nosioc npu 7 = —1. [loTenmuaibao
IPOOJIEMHBIX TOUeK Bcero Tpu: 0, 66CKOHETHOCTH U -1, MO3TOMY MOKaKeM CHa-
qajia, 9TO B MEPBBIX JIBYX TOUKaxX y ai(T) HET 0cOOeHHOCTE]H.

Byjiem 110/1b30BaThCst CJIC/YIOIUMEI COOTHONIEHUSIMU J1JIsi TETa~KOHCTAHT, JI0-

Ka3aTebCTBA MOYKHO Haiitu B (6],

0y (1 +1) = =05(), O5(r+1)=0i(7), 0i(r+1)=065r),

4( 1) 24 4( 1) 24 4( 1) 24
05 =T 0, (1), 0 =T 05(1), 0, =T 05(7).



1 0 —1 }
Beejem nepemMeHHyo p = —— u MaTpuiy [ = L o) 3 coorHomennii
7-

LISt t9§ CJIJIYIOT paBEHCTBA

1
i) =0t (1) =~k ol = oo
[Iycts o, € Q). CorsiacHo 1epBoit jiemMe, CyImecTByoT Marpuilel v € 1'(2) u
o, € @, Takne, 9TO

ﬁauﬁ = VCpu, CVVB - BW/O%-

AHAJIOrMYHO BBIYUCICHUSAM BbIIIE UMeeM

w(7) = 1y (_1> _ (3(p))as — Ws(p))s _ (¥3(p))sya, — W3(p))s _

P

(03(0))s (65(p))s
. (%(P))aM —3(p) .

Orcrofa ciemyer, 9To GYHKIUE ¥, (T) U COOTBETCTBEHHO KOI(DDUIHEHTHI ay,(T)
He nMmeroT ocobernocteii B 0. s ananmsa nosejenust pyHKIUit ¥y, (7) B TOU-
T

Ke 7 = —1 BBejleM aHAJOIMYHYIO I€PEMEHHYIO 0 = U MaTpulny w =

-1 0
( 1 — 1), w? € T'(2). Coorromenns jijist 3 MOXKHO Nepenucarh B BUje

105 W7 A WYY R IS (R Y
(93(9))w - (Q_ 1)293 ( 0— 1) 0293 (1 Q> 02(94 ( Q) 92(@)

Orcrofa caeayioT IpeICcTaBIeHsI

(eg(g))uf1 = ((eg(g)))w = 63(@)'

AHAJIOrTIHO pacCyKIeHUsIM BbIIe, 3adukcupyem «,, € (,. CoraacHo mepBoit
JleMMe, cylecTBytor Marpuiiel y € I'(2) u «, € @, Taxue, 4TO

Wy = Yoy, W = w_lfyozu.

3 BTOpOil JIEMMBI CJICIYIOT COOTHOIIEHUS JIJIs 13"

() = () (2 () ) ()

0= (Plo+ 23 0k ) + M,

i’



Ho nockosbky dA = A(1 — X035 = (1 — N3 u A = 273(\(1 — N))%63* =
278(A72(1 — 1))2603" umeem

26(1—2) 46\ 2456,
9P — §log A — _ _
0log )\ N o,
2\

2 1
= —2(1 A)@‘*(}\ 1—)\>+24¢2_24¢2_294(T>'

¥s <L> — (0— 1)%a(o) + 1.

[Tosromy

o—1 271
Beejist byHKIMIO

[ Vdeta ’ c
(Y2)a(T) == (c7‘—|—d> Pa(a.T) — ma

AHAJIOTUYHO PACCYZKJIEHUSIM BbIIIIe MOYKHO MOKa3aTh, 910 Vo € @y, f € ['(2)

1
(¥2)ap(T) = (¥2)5(7) = or 1 a7 (($2)a(B-7) = 9a(B.7)).

[Tockonbky 03(0) aBsercs MoaynspHoil GbyHKIIel Beca 2, Jajee nMeeM

Yo (T) = (_L) _ (¥3)awl(0) = (¥3)wle) _ (¥3)u1ya,(0) — (¥3)ule) _

0 — 1 (eg)w(g) a ( )w( )

B (%)yau(@ — (o) o (1?2)%(0) — (o) = 7.(0)
T O

rae yu(o) = (%)O‘“oéi)g)wz(g), aHaJorndHo GyHKIusM Y, OTciona cieryer, u4To

(byHKLLI/H/I y,/( ) HpeﬂCTaBI/IMbl B BuJe pﬂﬂa ﬂopaHa B OKPECTHOCTU TOYKU T =
—1 1o crenenam 6 n I/IS BUia HKHI/H/I ciaenyer, 94To pa3JjiIozKeHUA Ha-
y ,u y )

mg(u —n)) o
YUHAIOTCSI C €« MO9TOMY pas3jiokeHus QyHKuii ay(T) cojep:kar JINIIb
79

KOHEYHOE€ 49MCJIO OTpHUIllaTe/JIbHBIX CcTeleHeil e n .

Kak 6b110 ckazano Bbie, Muorowiern Fy(X) He MeHsieTcs 110J] JieficTBUS-
271

Mu aproMopdusmon nosist Q(e™ ), To ag(T) cojep:karT B PasioKeHUN TOJbKO
crernenn €.

Orcrofa ciemyet, ato byHKIUN ax(7) 1 A(T) UMEIOT TOJIBKO OJUH IMOJOC
B (yHgaMeHTagbHOi obacTu pu 7 = —1, a 3HAYUT CYIIECTBYET MHOTOUYJICH
Ri(Y) € C(Y) rakoit, uro ag(t) = Ri(16A(7)). YuursiBas mnpejicraBieHusl
beHKLH/H/I yy( ) mostydaem, ITo Ko3hQUIMEHTH B Pa3IoKeHnAxX ag(T) 1o cre-

2mi
TEeHSIM €' n SIBJISIOTCS HeJIBIME asirebparrdecknmu uncaamu B Q(e™ ), a 3naquT
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Ri(Y) € Q(Y). C apyroit croponbl paszioxkenne (yHKimu 16A(7) comepxut
) 271

TOJILKO TeJIbIe Ko3hUIIEeHTDI 110 cTenensM e, noyromy Ri(Y) € Zle™ | (Y).
Taxum obpasom, Ri(Y) € Z(Y'), a suaaur P,(X, 16A(7)) = F5(X), st HEKO-
toporo P,(X,Y) € Z[X,Y].

Yupoctum BblpazkeHust Jist Y, (T):

_ Wa(n) — () _ A (5) —slr) (o
RN A ()

ng(nt) — 3(T)
03(7)

_ ¥3(7) — ()

Ya(T) — Yu(7)

03(7) = 4bo(T) — 41hy(7) nosyuaem anrebpananocTsb ¥3(nT) Ha

Qpa(7),103(T), a(T)).

Tenepb 1mokazkeM, Kak BbIBECTH COOTHOIIEHUSI JJIsi OCTAJIbHBIX -(DYHKINI.

B wactHOM cityuae mosygaem, ato dyHKIw y1(7) = Oyer

asrebparaeckoit Hag moseM Q(A(7)). A u3 Toxkmects A(T) i

[Tycrs ), = (é " ; 1) € Q. Torna
1\ _dus(-d) w1 - 3 _
w1y -
i ((n7)*a(n) + 35) — T2a(7) — 55 naa(nT) — ¢hy(7)
- —20}(7) BT .

C npyroit cTOpOHBI,
A1 = 1 - M
T A(T)

[TockosbKy 41 (7) Koperb muOrowiena P,(X,16A(7)), To —

nie(nT) — a(7)
05(7)

A7)

Y100b! IOJIYINTH ICKOMOE COOTHOIIEHNE /)15 (PYHKITNIT

A1) —1
oyzaer kKopuem mHorodseHa P, | X, 16———|.

na(nt)—1a(r)
03(7)

sameny 7 — 7 + 1 B paBencrse 0 = P, (y1(7), 16A(7)). [Tockobky
A7)
AT) =1’
na(n7) — (7)o A7)
bi(r) A —1)

Orcrofa cietyer anredpandHocTb (BYHKIW Y9 (nT) u 1y (nT) Ha

Q(2(7), ¥3(7), Ya(7)).

, CIeIaeM

Ar+1) = P3(T + 1) = u(7),

To umeeMm 0 = P, (

11



Bce 310 BpeMa paccmaTpuBanich TOJLKO HeUETHBIE 77, HAIIOMHUM COOTHOIIIE-
HUsT MEXKJTy 3HaUeHusIMU O-pyHKIuit jyist caydas n = 2, cM. |4]

205(27) = 03(7) — 03(7), 205(27) = 03(7) + 03(7),  05(27) = O3(7)04(7).
Torjia HemocpeICTBEHHOI TPOBEPKOI MOJIyYAIOTCH CJIe/IYIONIIe COOTHOIIEH WS
JUTsT Y-PyHKIIIL:

P3(1) — X (7)ha(T)
1 —x(7)

P3(7) + X(7)ha(7)
1+ x(7)
Yy (27) = 3(T) + Ya(1),

rae x(7) = /1 — . To ectn anrebpamanocts GyuKImit o (n7), ¥3(nT) 1
Yy(nT) Haﬂ Qao(r ) wg( ), ¥4(7T)) MoKazana m it 9ETHBIX 7. O

Pa(27) = , 3(27) =

)

Bamevarue. AnredbpananocTs GyHKIMIT 19 3 4(NT) HAZ 1107TEM

Q(Wo(7), 13(T), 4(T)) MOKHO JTOKA3aTH U3 JIPyTUX coobpazkennii. Bocmosbay-

eMCsT TOZKJIECTBOM, CM. (3],

n29§(n7) _ 2 94(
03(7) "\ o)

PEHIUPY3 TOXKAECTBO, Moy YaeM

0Qn
0X

0=1F

2 , 16A(7 )) = Qu(hs(7), 16A(7)). Hucpdpe-

20,
2 (hy (), 16A(T))OA(T) =

29§(n7)
= 3% (h3(1),16A(T))n o)
5’@

+ 5y (Bs(7), 1A(T)) - AN(T) (¢ (7) = ¥3(7)).
Orcrona ciepyer, aro P3(nt) — 3(1) € Q (hs(7), A(7),¥2(T) — 3(7)), a

nockostbky A(7) = LU= o vk hy(7), M) GyayT anrebpaneckumn

Ua(T)=4a(T)’

mal Q (o(7), ¥3(7), 14(7)). Orcroma caeayer, uato 13(nT) anredpamdecKuii Ha T
Q (o(7), ¥3(7),04(7)). st ho(nT) m 1hg(nT) m0KA3aTENBCTBO AHATOTHIHO.

0= (hg(T), 16)\(7’))(5h3(7’) +

OQn

(Y3(nT) — P3(7))+

4.4 CootHoutenus njid n-pyHknun /leneknaga

Hamomuum onpenenenue n-dyukiuu lemeknnga n ee cBsa3b ¢ P-dyHKIueit
Pamanymkana:

L 1
7H1—q = A% (7), 0G(r) = dlogn(r) = ;P

Hnst monydenns coornomennit Mexkay G(nt) n G(7) BO3HHKaeT HEOOXO/H-
MOCTB B onpejiesienntt GyHKun G, (7) co cBoiicTBaMu, aHAJIOTHIHBIMIE C (13) 4.
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[Too0HbIE PYHKIMU MOXKHO CTPOUTH, OTTAJKNUBasiCh OT JuddepeHIajibHOro
ypaBHEHUsI, T.€. 110/100paTh TaKUM 00Pa30M, YTOOBI BBITIOJIHAJIOCH COOTHOIIIEHNE

1
S (Pa=P) =(Ga = G).

Kpome 31oro j1o/ikHa ObITh HHBADUAHTHOCTH OTHOCHTEIbHO MaTpull 7 € ['(N)
b
d
mun G, MOXKHO B3daTb cienyionyio G, = G(a.T) — %10g(c7' + d) + cq, TIE
C, HEKOTOpasi KoHcTaHTa. [loadupaTh KOHCTAHTHI OYJeM TaKUM 00pa3oM, UTo-

a
s Hekoroporo N. Iyets o = € )y, 3aMeTUM, UTO B KadecTBe (PyHK-
c

Obl 0OECIIEYNTh MHBAPUAHTHOCTH OTHOCHTEIbHO Marpuil u3 1'(2) u nepecrano-
BOYHOCTb (DYHKIMII, KaK OBLIO JjIsi BbIIIe ONUCAHHBIX KOHCTpyKmuii. IlycTb

b
a, = (a ) € Q. lockombky A(T) momynsiphas dyHkunsg Beca 12, To

c d
vdet a

12

1Jist Hee yxke ompegnenieHa dyakiust (A)y(7) = (a.7), u BEp-

ct +d
upl coorHomterns (A) (1) = A(r) mia v € I'(2). Pacemorpum dynkmmo
A (T
Oo(T) = A ( )) AHaJIOrHYHO TPOILIBIM BBIKJIJIKaM, dukcupyem [ € 1(2),
T

naxoqum v € I'(2) u oy € @), Taxue, uto oy, = yoy,. Torna

Do, (B7) _ Bas(r) _ A1) _ Au(7)
=[G~ BB Aw  am e

Hec/10:KHO 3aMeTHTD, YTO KOHCTAHTY Co MOZKHO OTIPEJIEJIUT 13 YeJI0BUs 10g ¢y (T) =

Go(T), 1 TT09TOMY MHOTOJICHBI
EB(X) = [[ (X =da(r), Fu(X)= ]] (X —logga(r))
aeQ, a€Q,

He MEHSIOTCsT o[ JeficTBusiMu Matpurt 13 ['(2).

nSn?t(nt
Omun w3 xkopueit Fy(X) - z1(7) = log%
(T

241og (7). Haiienubie byHKIMN HEOOXOMMO KOPPEKTHPOBATD, TIOCKOJIBKY UX

= 6logn + 24logn(nt) —

noBeJieHne B Toukax 7 = —1,0, 00 ommaaercst ot pyHKInm A(T).

5 BeiBoabl 1 gaJjabHelillee Pa3BUTHE

CaM MeToJ] KOHCTPYKIUK II0J00HBIX COOTHOLICHUI IPEJICTABIACT IEHHOCTL 1
MOZKET ObITH IIPUMEHEH K JIOKA3ATEJLCTBY PA3/IMUHBIX PE3YJILTATOB B TPAHC-
IeHIeHTHON Teopuy dnces. B KadecTBe mpumepa I0J00HOIO pE3yJIbTaTa pac-
cMOTpHuM yiKe yromuHasinytocst Teopemy FO.B. Hecrepenko [1]:
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Teopema. /[aa kascdozo q € C, 0 < |q| < 1, epedu wucen q, P(q),Q(q), R(q)
UMEETNCA HE MEHEe MPET anzebpaudecky Hnezasucumvlr nad Q.

B nokazaresibcTBe KOHCTPYUPYETCs TOCIeI0BATEIbHOCTh MHOTOUJICHORB
An(z, P(2),Q(2), R(z)) = Fn(2), ¢ neabiMu K03 duinentamu, yIoBIeTBopsi-
omast Kpurepuio Jlnysusist. Ha oxnom u3 1mare pokasaresibeTBa HCIOJIb3YeTCs
yTBep:K/IeHNne O CYIECTBOBAHWE TPOU3BOIHON mopsika 1" #e Boimie YN In IV,
JTsT KOTOPOit Oy/1eT HIKHsISA OTleHKa JJist auca | F ch ) (q)|- B ciyaae BosmozKHOTO
"paciupenus " reopeMbl Ha OoJIbIIee YnCI0 PYHKIMI MOXKHO JOKA3BIBATD CYIIIE-
CTBOBAHUE HIZKHEH OMEHKH st aucia | F ](\f )(qm)|, ISl HEKOTOPBIX [apaMeTPOB
k um. Hucia ¢™ uMeror Ty »Ke CyTh, 4TO U 3HaUeHust (PYHKINI B TOUKAX T U
MT, IO3TOMY, B CJIydae HaJMIUsi COOTHOIICHUI MeXK 1y 3HaYeHUIMU (PYHKIUIT
B TOYKAX T U MT, OIUEHKN Jyist unces |F ](\f )(qm)| Oy LyT OOJIee TOUHDI, U yIACTCSI
OpUMEHNTHL Kpurepuii JInyBusuist 1jist 60Jiee TOYHBIX apaMeTpPOB.

Takum 06paszoM, UCHOIB30BaHKE OMMCAHHOIO METOJa KOHCTPYKIH COOTHO-
meHuit B Oy/IyleM MOKeT OBITh UCIOJIB30BAHO It 0000INEHNs Pe3yIbTaToOB
TEOPUU TPAHCLEHJIEHTHBIX YUCE/I, UTO U SIBJISETCA 0OHEKTOM JAJbHEHIINX 1C-
CJICIOBaHUIA.
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