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AnHoTanus

K nacrositiieMmy BpeMeHM MeTO] HEIPEPBIBHBIX Ap00eil TO3BOIN TJIyDOKO U3Y4uTh MpodIIe-
My CyIIECTBOBAHHUS U MOCTPOEHUSI HETPUBUAIBHBIX S-€IMHUIl B THOEPIUIMNTAIECCKUX TOJITX
B CjIydae, KOIJ[a MHOXKECTBO S COCTOUT U3 ABYX JUHEHHBIX HOpMUpOBaHWii. JlaHHast CTaTbs
MOCB4AIIEHa Dosiee obIeil mpobeme, a IMEHHO MPOOJeMe CYIeCTBOBAHUS W ITOCTPOEHusi (PyH-
JTAMEHTAIBHBIX S-6IVHUI] B TUTIEPIJIUITUIECKUX TOJSIX IJIs MHOKECTB S, COIepyKAIINX HOP-
MHPOBaHUS BTOPOil cremenn. Kr0oueBbIM ABJIsIeTCS CIydail, KOrmaa MHOXKECTBO S = S COCTOUT
73 IBYX COMPSKEHHBIX HOPMUPOBAHWI, CBSI3AHHBIX C HEMPUBOJAMMBIM MHOTOYJIEHOM /i BTODOit
crenenu. OCHOBHBIE Pe3y/IbTAThI IOy YEHBI C IOMOIILI0 TEOPUU 0D0OIIEHHBIX (PYHKITMOHATbHBIX
HEIIPEPBLIBHLIX Ap0o0eil B COBOKYIIHOCTH C I'€OMETPUYECKUM IIOAXO0J0M K IpobjeMe KpydeHHs B
AKOOMEBbIX MHOIO00OPa3UsiX MUIEPIJIIMITHYECKUX KPUBBIX.

Hawmu pazpaborana Teopust 0000IIEHHBIX (DYHKITMOHAIHHBIX HEMTPEPHIBHBIX NPO0OEii U CBA3aH-
HBIX C HUMU JUBU30POB TUIEPIJUIUITAIECKOTO MO, MTOCTPOEHHBIX C TOMOIIBI0 HOPMUPOBAHUI
BTOPOIi CTeleHn. DTa TEOPUs IMO3BOIIIA HAM HAATH HOBbIE 3(p(PEKTUBHBIE METOILI JJIs IIOUCKA
1 nocTpoeHust (PYHIAMEHTAJIBHBIX Sp-eIUHAL B TUIEPIJIIMITHIECKUX [TOJISIX.

B kadercse JeMOHCTpaLMK 11O/ YEHHBIX PE3Y/IbTaTOB, Mbl IIOAPOOHO PazdUpaeM aJrOPUTM
moNCKa, (DYHIAMEHTATBHBIX Sp-€IUHMUII JJIs TUTIEPIJIINNTUYECKUX TOJIeH poaa 3 HAI TOJIEM Pa-
[IMOHAJILHBIX YUCEJI U MPUBOIUM SIBHBIE BBIYUCIUTEIbHBIE MPUMEDDBI TUMIEPIJIIUITHIECKUX TI0-
neit I = Q(z)(v/f) nns muorousnenos f crenenu 7, obiafaionux yHIaMeHTaIbHBIMU S),-
eIMHUIAMHA OOJIBIINX CTEIeHEi.

Karouesvie cao6a: HempepbiBHbIE 1po0u, DyHIaMEHTAIbHBIE €UHUIIbL, S-€JUHUIBI, KPYde-
HUE B SKOOMAHAX, TUMIEPIJIIUNTHYECKUE KPUBbIE, TUBIH30PHI, TPYINA KJIACCOB JIUBU30DOB.
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Abstract

Based on the method of continued fractions by now the problem of the existence and
construction of nontrivial S-units is deeply studied in hyperelliptic fields in the case when
the set S consists of two linear valuations. This article is devoted to a more general problem,
namely the problem of the existence and construction of fundamental S-units in hyperelliptic
fields for sets S containing valuations of the degree 2. The key case when the set S = S,
consists two conjugate valuations, connected with an irreducible polynomial & of the degree 2.
The main results were obtained using the theory of generalized functional continued fractions
in conjunction with the geometric approach to the problem of torsion in Jacobian varieties of
hyperelliptic curves.

We have developed a theory of generalized functional continued fractions and the divisors
of the hyperelliptic field associated with them, constructed with the help of valuations of the
degree 2. This theory allowed us to find new effective methods for searching and constructing
fundamental Sp-units in hyperelliptic fields.

As a demonstration of the results, we consider in detail algorithm to search for fundamental
Sp-units for hyperelliptic fields of genus 3 over the field of rational numbers and give explicit
computational examples of hyperelliptic fields L = Q(z)(v/f) for polynomials f of degree 7,
possessing fundamental Sp,-units of large powers.
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1. BBenenue

Oamoit 3 aKTyaJ bHBIX COBPEMEHHBIX TPODIEM aaredpbl U TEOPUH UUCET ABISETCA TPOdIeMa
CyIIECTBOBAHUS M MOCTPOEHUs (DYHIAMEHTAIBHBIX S-€UHUI] B MUNEPIIUITHYECKUX MTOJIIX. DTa
npobieMa umMeer GOJIbILYI0 BCTOPUIO, Bocxoasiyto K Abento [1] u Hebsbimesy [2]. Baxkuocrs sroit
npobIeMBbI TIOTIEPKUBALTCS TUIyOOKOI CBA3BIO C MPOBJIEMOit KPYUEHNs B IKOOMEBBIX MHOTO0Opa3UIX
TUTIEPAIIUITHIECKUX KPUBBIX U CBOMCTBaMU (DYHKITMOHAJIBHBIX HEIPEPBIBHBIX Apobeil, B KOTOphIe
MOTYT Pa3jiaraThCs 3JeMEeHThl TUIePIJLIMITHYeCKUX noJieii. B crarbe [8] mpemorkens! aBa Merosa
JUTsT TIOUCKA S-eIMHUIL B THIEPIJIUNITHIECKUX TOJISIX: METOJ MaTPUYHON JINHeapu3aIuu U MeTOI
GYHKITMOHATBHBIX HEMTPEPBIBHBIX Apobeit. MeTo MaTpuaHol TUHeAPHU3AITHT NMEeT OBIITYTIO0 TPHPOILY

2The study was carried out at the expense of a grant from the Russian science Foundation (project 16-11-10111).
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U IPUMEHKM K IPOU3BoJIbHOMY Habopy Hopmuposauuii S. B [8] nokazano, 4ro Meros HenpepbIBHBIX
npobeit umeet Hostee 3¢pdEKTUBHOE TPUMEHEHNE I MHOYXKECTB S, COCTOANINX 13 HECKOHEYHOTO HOD-
MUPOBaHUS U HOPMUPOBaHUs crerenn oaut. Onupasch HA METOJ HEOPEPBIBHBIX JPOOEH B CTAThSIX
[3]-|15] 6bL1a rIy6OKO H3yUeHA MPOOIEMa CYIIECTBOBAHNS 1 IOCTPOCHIA HETPUBUAIBHBIX S-€/IUHHIL
B PUNEPJITANTHIECCKAX TIOJIAX B CIyUae, KOTJAa MHOXKECTBO S COCTOUT M3 JABYX JIMHEHHBIX HOPMUPO-
saunit. OHako, B crarke (8] aist S, cocrosiero n3 6eCKOHEYHOT0 HOPMUPOBAHNST 1 HOPMUPOBAHMSI
CTENeHn J1Ba, ObLI MOCTPOEH KOHTPIPUMED I KOTOPOrO METO]I HEIPEPLIBHBIX Ipobeil B TeKyIeM
BUE TEPAeT CBOIO 3P HEKTUBHOCTD.

Jlannas craTbs MOCBsIIEHa MpobaeMe CyIEeCTBOBAHUS M IOCTPOeHUs (hyHIaMeHTaJIbHBIX S-
€JIMHNL] B TUIEPILIMITUYECKUX MOJIAX i MHOXKeCTB S 6osee obiero suaa. OrnesbHO MbI Bblle-
JisleM BasKHBIN CJIydail, Korja MHOKECTBO S = Sj COCTOUT M3 JIBYX CONPSIZKEHHBIX HOPMUPOBAHUIA,
CBA3aHHBIX C HEIIPUBOJIMMBIM MHOT'OYJIEHOM h BTOpOfI CTEIICHN. HaMI/I BIIE€PBbLIC Haf/i,ﬂeHbI METOAbI
[OMCKa M MOCTPOeHUs (DYHIAMEHTATBHBIX Sp-€IUHUIL B TUIEPITHNTHIECCKAX IOJISIX CPABHUMbIE
110 3PDEKTUBHOCTH C METOJAMU JJisd JABYX JUHEHHbIX HOpMuUpOBaHuii. 1logydnTs cymiecTBeHHbIE
POJIBUXKEHHUST YJIAJI0Ch OJiarojaps TOMY, 4TO B IIpobjeMe CYIeCTBOBAHUSA M MOCTpoeHus (byHa-
MEHTAJbHBIX S-eIMHUI] BIEpBble ObLIA MpUMeHeHa Teopusi 0DOOIIEHHBIX (DYHKIIMOHAIBHBIX HEmpe-
PBIBHBIX pobeii B COBOKYITHOCTH C TEOMETPUYIECKUM MOIXOIOM K MpobJieMe KPydeHusd B AKOOUEBbIX
MHOTOOOPA3UAX MUIEPILINITHIECKAX KPUBBIX.

Jns ciyuast 1Byx JnHeHHBIX HOpMupoBaHuil B crarhax [7| w [13] 6bur npejcraBien HOBBIi
reoMeTpUYeCKrii MeTO I, OCHOBAHHBINH Ha MOC/IeI0BATEIHLHOM HOCTPOEHUH CHENUANbHBIX JTUBH30POB
71T 33TaHHOTO SJIEMEHTa, TUTIePSJIIuIITuIecKoro moss. Muorownens Mamdopaa 9Toi mocaemoBa-
TEJILHOCTH JUBU30POB OKA3bIBAIOTCS TECHO CBSI3AHHBIMY C HEIIPEPBIBHOM JPOOLI0 paccMaTpUBAEMO-
ro ssiemenTa. OCHOBHBIE PE3YJBTATHI JAHHON CTAThbU OBLIN MOJIYUYEHBI yTeM 0DOOIEHNsT METOI0B
crareit |7| u [13] qasg quB@30pOB, 0OOOIEHHBIX HEMPEPBIBHBIX APOOEil U Sp-€MHUIL, CBI3aHHBIX C
HOPMUPOBAHUSAMU BTOPOI CTEIEHU.

2. O6o3HavUeHNsa W BCOIOMOTaTeJIbHbIE YTBEP2KI€HNA

[Iycts K — moJie XapaKTepUCTUKEU OTINYHON oT 2, u f € K[x] — ¢BOGOMHBIN OT KBAIPATOB
muorouen, deg f =2g+1, g > 1, L = K(z)(V/f). Ilycts V — MHOXKECTBO HOpMUpOBaHuii mo/s L,
ompegeneHubix Hag noem K. O6osuaunm Div(L) — rpynmy K-ausu3opos mosst L,

Div(L) =< D => nyw, ny €Zy,
veY

rje juis Kaxkoro aususopa D B Habope ances {n, }yey TOIBKO KOHEUHOE KOJMYECTBO OTIUIHO OT
uyss. Tam, e siCHO, 9TO CyMMHpOBaHEe bepercs 1Mo v € V, OyjeM ero onyckarhb. Bee TUBH30DHI, O
KOTOPBIX jlaJjiee moiaer peds, jgexkar B Div(L).

Mg musuzopa D € Div(L), D = " n,v, olpesesuM CTeleHb JUBA30pa

deg D = va degwv.

Hnga dpukcupoBanHoro Hopmuposanusa v € V onpegenum anciao v(D) = n, = ny(D). dususop
D € Div(L) nassiBaerca sbdextusabiM, ecan v(D) > 0 maa Bcex v € V. CkaxkeM, 4TO s
ausu3opos D, E € Div(L) sbimonneno cpasuenne D < E, ecoiu E — D sddexruBhbiil 1ususop.

s rnasnoro jmemsopa (o) dymxmm o € L, a # 0, obosmaumm (a), n («), cooreer-
cTBeHHO 3bDeKTUBHBIN AuBU30p HyJIeH U 3DMEKTUBHBIN AUBU30D MOIIOCOB (DYHKIUN (¢ TaK, 9TO
(@) = (@), — (@), npuaem v((@),) - v((a)p) = 0 guis Beex v € V.

Cpynmny nuBm3opoB creneHd HOMb 1o L obosnaumm Dive(L), rpymmy TIaBHBIX JIUBH30-
pos nosist L o6osuaunm Princ(L), rpymimy KiaccoB JUBH30POB CTENEHU HOJIb 10Js L obo3Hadnm
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A°(L) = Div°(L)/ Princ(L). Ckaxewm, uro ausuzopsl D, E € Div°®(L) sksupasenthsl D ~ E| eciu
OHU TIPUHAJJIEXKAT OJTHOMY KJIACCY B IPYIIIe KiaaccoB auBm3opos A°(L).

Nusosmorus ¢« nosst L, neiicryitiomas ¢ : v/ f — —+/f, 12 = id, MoxkeT 6bITh €CTECTBEHHBIM
obpazom ompejenena Ha rpymie auu3opos Div(L) moss L.

O603HaUNM MHOKECTBO TEIBIX HEOTPHUIATETLHBIX YrceT Ny.

[Iycrs h € Kx] — nenpupogumbiit muorodsen, degh > 1, h  f. Paccmorpum 06061meHHy 0
HENPEPBIBHBII JAPO0h BHIA
h
ap + —————, (1)
@+ ———
az+ -+
rie smeMeHTHl a; Ay Beex j € Ng mmeror Bug a; = a; - h™%, s; € Ny, a; € Klz|, h 1 a,

dega; < (s; +1)degh, u a; # 0 mpu j > 1. Mbl gasee GyaeM paccCMaTpUBATL TOJIBKO TaKHe
0600IIeHHBIE HEMTPEPBIBHBIE P06, MO3TOMY Oy/1eM HA3BIBATEH BhIpazkeHue (1) HenmpepwIBHOM 1pO6KI0
U COXPAaHUM JIJIsl Hee TPAIUINOHHOe 0003HAUEHHE [ag; a1, a2, . . .]. DIEMEHTHI ag, a1, . . . HA3BIBAIOTCS
HELOJIHBIMI YaCTHBIME HenpepbiBHO# 1pobu (1). s n € Ny Beipaxenus: ay, = [an; Gnt1, Gnt2, - - -]
HA3BIBAIOTCS TIOJTHBIMU 9aCTHBIME HenpepbiBHO apobu (1). g j € Ny cupaBeyuBbl paBeHCTBA

aj1(aj —aj) = h. (2)

O6oznaunm ¥ = {b € Klz|, degb < degh}, u 3((h)) — mHO)kecTBO HOPMATBHBIX CTEIEHHBIX

le];OB BUIa
OO .
> bhd, (3)
j=s

rie s € Z, mupu j > s umeeMm b; € X, by # 0. [na crenennoro psaga o suga (3) o6o3Hadnm
vp () = s. MuoxkecTBo opmanbHbIX creneHHblx Psitos X((h)) sBasiercst nosem. st HenpepbIBHOI
apobu (1) memosHbIe YacTHBIE (v, N € No, IpHHAIE)RKAT MOTI0 GOPMATBHBIX CTEIEHHBIX DPSJI0B
Y((h)). Ecan nenpepsisHas j1pobb o KoHeuHast, 10 g € K (x) C 3X((h)).

ITodzodaweti dpobvio x wenpepbiBHOH Apobm (1) HazbBaeTCs

pi/q; = laosai, ..., a;] € K(x), j € Ny.

IMosmoxkum p_1 =1, pg = ag, g—1 = 0, gop = 1. Torga aHATOTUIHO YUCIOBOMY CIAYUAIO CITPABEIJINBEI
PeKypPpPEHTHBIE (POPMYJIBI 15T IIOCTPOEHN ITOAXOMAIINX Ipodeit

Pj+1 = aj1pj + hpj—1,  @j+1 = ajnq; +hgi—1, jEN (4)
Kpowme Toro, anamoruano uncaoBoMy ciayuaio mpu j € N crnpaBeqinBbl TOXKIECTBA,
Pi-1qj — Pigi—1 = (=1)7h7, (5)
_ %y+1Pj + hpj—_1
Qj+1q; + hgj—1’
pi _ (1YW
¢ ¢(ajr1q; +hgj-1)

Ecau ag # 0 B menpepwiHOit gpobu (1), To u3 (5) nmeem

j+1 Jj+1
v (1) = =41+ 0n () = Y sky vn (gj1) = —sj41 +on (@) = D sk
k=0 k=1

Dnement o € X((h)), 3ananubll psagoM (3), MOKHO MPEJICTaBUTH B BHUJE HENPEPLIBHOW IpoOH
cregyrommM obpasom. Onpemenum ag = Z?:S bjh! = (o), ecim s < 0, a unave ap = 0. Tanee
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NOJIOKUM (g = @, U, ecm o — ag # 0, 1o onpegenum o = h/(ag — ag). Ecim xe ag — ag = 0,
TO HempepbiBHAsI JIpobb v umeer Buj [ag]. Tak kak vy (g — ag) > 0, 1o vy (1) < 0. Ananornu-
HO, OLpeJeNuM a1 = |aq),, upudem B cuiy vp (o) < 0 nmeem a; # 0. B caygae o —ap # 0
nosioxkuM g = h/(a; — ay). Ilpononxkas Tak u jajee, Mbl HOJYyYUM KOHEUHYIO WU OECKOHEU-
HYIO HENPEePBIBHBIO Mpo0b Tuma (1) st smementa «. Jamee Mbl OymeM pPaccMaTpPUBATL MMEHHO
TAKWMEe HENPEPHIBHBIE APOOU, TO €CTh HENMPePBLIBHBIE 1poOu Bra (2) W yJ0BIETBOPSIONIME CBONCTBY
vp () < 0 mpu n € N. C stuMm cortarmennem 11060it s1emenT mosst 2((h)) ¥MeeT eTHHCTBEHHOE
pas3/IOKEHNe B HEMPEPHIBHYIO Apo0h Tuma (1).

3. OcHOBHBIE PE3YyJIHTATHI

Pacemorpum Henpusonumbiii MEOTouneH h € K|x], deg h = 2, u cBOGOIHBIN OT KBAIPATOB MHO-
rounen f € Klx], degf = 29 + 1, g > 2, Takoii, uro HopMuposanue vy, nosst K(x) nmeer apa
HEIKBUBAJIEHTHBIX NPOJOJLKEHNsl U, W v, Ha TuepasmnrHdeckoe mote L = K(z)(v/f). Becko-
HEIHOEe HOPMUPOBAHME Vo MMEET eINHCTBEHHOE TIPOIo/KeHne Ha moje L, adpdexkTnBHBIN JUBU30D,
COOTBETCTBYIOITHH OECKOHETHOMY HOpPMUpPOBaHWIO 1ot L, obosnadnM oo € Div(L). Obosnaunm
Dy, € Div(L) — sddexTuBHEIl AuBU30D, COOTBETCTBYOMME HOpMupoBanuio v, . Torma riasHbrit
JIUBU30D MHOTOYIeHA h MOXKHO 3anucarh B Buje (h) = Dy, + 1Dy, — 4oo.

[Iycts s1ement a € L umeer Buj

VitV
_ 6
U Y ()
rae
UVeKlz], U-h|f-V? g—1<degU<g, degV <degU + 1. (7)
Onpeneanm
-V o B few? VFw
R* Uh’ a*[a]h7 W*@U V, 71—7(]}17 /877]" . (8)

[TPEAIOXKEHUE 1. Cnpasedausv, caedyrowue ymeeprcoerus
e RW,T € Klx|] — mnozouaenv, npuvem g — 1 < deg R,degT < g, degW < degT + 1;

e cywecmseylom u 00Ho3HauHo onpedeaenv, sfdexmusnvie dususopu Dr, Dy, Dp € € Div(L)
maxue, wmo 2aashvie Qucusopv, mnozouaernos R, U, T € K[x] u dynxyuti /f—V,/f-W € L
umerom eud

(R) = Dgr+tDg + r(Dh + LDh) —degR-200, v, (R)=r, (9)
(U):DU+LDU+3(Dh+LDh) —degU - 200, v, (U)=s, (10)
(T) = Dy + 1Dy + t(Dy, + 1Dp) — deg T - 200, vy, (T) = t, (11)
(\/? - V) = Dp+ (r+s+1)Dy + Dy — max(2g + 1,2 deg V) - 00 (12)
<\/? — W) =Dy + (s+t+1)Dp + Dy —max(2g + 1,2deg W) - o0 (13)

e cnpasedauso moocdecmso B(a —a) = h.

JIOKABATEIBLCTBO. TTo moctpoernio (6) meem U-h | f—V?2u 2g+1 < deg(f —V?) < 29+2, cre-
noBareabHo, R — muorownen, g — 1 < deg R < g. Tax kak sjemenT a = [af, umeer Bug a = a-h™%,
rae a € Klz], vy (U) = s, dega < 2s + 1, To W — mHOrousien crernenn He npesocxojgrieii g + 1.
[Monoxum vy, (R) = r. Onpenenum B kadercee Dr u Dy Takue MaKCHMaﬂbele 3 PEKTUBHDIE TH-

Buzopbi 13 Div(L), uto Dr < (R-h™"),, Dr < (V[ =V)_,u Dy <(U-h™%) 1Dy < (VI =V),.
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B cury Toro, uro mo nocrpoenuto (6) crpaseauso pasencrso f — V2 = R-h - U, T0 BBIIOJIHEHb
coorromrernnst (9), (10), (12).

Hanee nokazkem, aro Dy + (s + 1) D, < (Vf — W) PacemorpuM TOXK 1€CTBO
U U

IMockoabKy IUBH30D MOJIOCOB TIABHOTO auBn3opa dyuknnu a uMeer Bug s(Dy + ¢Dy) n

U< (\/f—F V)z, TO
o (20 ).

caejpoBarensbuo, Dy < (\f W) C zmpyrofi CTOPOHBI, IO MOCTPOEHUIO vy, (@) = —S U

vy, (W—a) =, (a—a) >0,

caenoBarensro, (s+1)Dy < (VF — W) Takum obpasom, Dy +(s+1)Dy, < (Vf — W) CcJIeI0Ba-
Temsro, U-h | f—W?, orkyna momydaem, aro T — MHOTOU/IEH, IPAYEM CIPABEIINBL COOTHOIICHAA

max(2g +1,2degV) = deg R+ 2 + deg U,
max(2g + 1,2degW) = degU + 2 + deg T.

Omnpenennm t = vy, (T') n Dy — Takoil MakcuMasbHbIH 3ddekTuBHbIil quBn3op n3 Div(L), aTo
Dr < (T h™ ) 1Dy < (\f W) Tak xax f — W2 =U-h-T, 10 cupaBeiuBbl COOTHOIIEHMST

(11) u (13).
EnnuctBennocts mraBubIX ausu3opos Dg, Dy, Dy € Div(L) craexayer u3 coorromrennii (8) n
(9)-(13).
Coornomenne B(a — a) = h caenyer uz (14) w pasencrsa f — W2 =U-h-T. O
[Ipennoxkenue 1 mo3possier ¢ momorbio (Gopmysa (8) s aeMenTa «, oupejesennoro B (6),
9bbEKTHBHO CTPOUTH HEPEPBIBHYIO IPOOHL BUIA (2) U ee MOJHBIE YACTHBIE (V.

IIPEMIOXKEHUE 2. [lycmo dan anemenm oy = o € L suda (6)-(7). Tozda dnn j € Z,
J = —1, cywecmeyrom u odnosznayuno onpedeaenv, mrozodneno, U,V € Klz], g —1 < degU; < g
degV; < g+ 1, max(2g + 1,2degV;) = degU; + 2 + degUj11, u sfdexmusnvie dususopuv
D; € Div(L), daa xomopwz npu j > —1 cnpasedausol caedyrousue Bopmyavt:

Qj1 = W, f=V?=Uj h-Uj, (15)
j+1
aj1 = [l s Vi = aj1Uj = Vj, (16)
sjr1 = vp (Uj1) = —vp (aj11) = vy, (o41), (17)
(Uj) = Dj +tDj + sj(Dy, + tDy) — 2deg U; - o0, (18)
(Vi = VF) = Dj + (55 + 51 + 1)Dy + tDj41 — max(2g + 1,2deg V;) - 00 (19)

JOKA3ATEJNBLCTBO. Ilosnementy a ¢ momorbio hopmyi (8) moctpoum saement (. Ilo mocrpoennio
HenpepwIBHON npobu umeem aq(ag — ag) = h, a ¢ APyrofi CTOPOHBI MO TPEAIOKEeHNI0 1 nmeem
B(a — a) = h. U3 Toro, 9ro a = ag cjaeayer, 9T0 a1 = [3, TO €CTh JEMEHTHI (g U (] UMEIOT

OIMHAKOBBIN BUJT:
VIi+Via
Q5 = 7(]
J

» 7 =01, (20)
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rjie
V=V, U1=R Uy=U Vo=W, Uy =T. (21)

ITomoxxmm
D_1 = DR, DO = DU7 D1 = DT, S_1=7T, S0 =S, S1 = t. (22)

[IpomonzKasi paccy/aTh aHAJOTHYHO U Jlajee, ¢ MOMOIIbIO mpemaoxkenns 1 moaydaem (15)-(19)
ang Becex j =2 —1. O

U3 mpeanoxkennst (2) ciegyer, ato manHomy aaeMmenty « € L Buga (6)-(7) coorBercTBYET KOD-
PEKTHO OmpeJiesieHHas IOCIeA0BaTebHOCTh dddexkTunnrix mususzopos Dj, j € Ny. Caemyromee
BaykKHOE IIPEJIJIOKEHIE UIPAeT KIOUEBYI0 POJib B JOKA3aTEIbCTBE TeOpeMbI 1.

[MPEAJIOXKEHUE 3. Jlas n € N cnpasedausvr coommowerus

n—1
D,, + sp - tDyp — Dy — sg - 1Dy, + (deg U,, — deg Up) - 0o ~ Z(Qsj + 1) (D, — 200). (23)
j=0
JOKABATENBLCTBO. Ilpocymmvupyem (19) mo j =0,...,n — 1, noayaum
n—1 n—1 n—1
Z(2Sj +1)Dy + Z(Dj +1Dj) —1Do+ 1Dy + (Sn— S0) - Dy, ~ Z max(2g+1,2degVj) - 0o. (24)
j=0 j=0 j=0

Tax xak cupasemuso coornomenue (18), To u3 (24) caexyer (23). O

TEOPEMA 1. Ilyemw sg = [g/2], U = h®, V = h®0 . [\/fh_so]; u anemenm o« € L umeem gud
(6). ITycmwv cnpasedausv, nocmpoenus (8), (20)-(22) u (15)-(19) das j € Ny. Toeda caedyrougue
YCAOBUSA IKEUBANEHTIIHDL

1. watidemcsa munumasvroili vomep n € N maxoti, wmo D, = Dy;

2. natidemca munumanvhoii womep n € N maxot, wmo V, = Vo u U, = cUy dan Hexomopot
nocmosnrol ¢ € K*;

3. xaacc dususopa (Dh—2<>o) umeem KoreuHvill nopadokx m 6 epynne Kaaccos dusudopoe A°(L);

4. KAace duBU30PG (Dh — LDh) UMEEM KOHEUHBIT NOPAJOK Mp 6 2pynne KAaccos Jusu3opos
A°(L);

5. menpepvienas dpobv saemernma o muna (1), onpedesernnan coomuowenusmu (2), nepuoduue-
cKaA ¢ dAunoth nepuoda N uAl 21,

JIOKABATE/IbCTBO. DKBUBAJEHTHOCTH yCJOBUiA 1. 1 2. cieiyeT u3 MpeioKeHus 2.

JokazkeM, ITO U3 YCIOBUA 3. CJIenyeT ycaoBue 1.

[TpeamosoxuM, 9TO AUBU30D (Dh — 200) nmeer nopsagok m € N. Torga HaiimeTcs Takoi HOMeEp
n € N, garo

n—2 n—1
Z(2Sj+1) <m< )y (2s5+1).
=0 j=0

O6o3Haunm § = Z?:_Ol(%j +1) —m, rorga 0 < § < 2s,—1. VI3 nupemnoxkennst 3 ciejyer, 94To
Dy, + sp - tDyp — Doy — so - tDp + (deg Uy, — deg Up) - 0o ~ (5(Dh — 200). (25)
HyCTb 0= 250 — (51, rae (51 S {0, 1}, 0< (50 < Sp—1, (51 < (5(). Tak Kak

Q(Dh - 200) ~ (Dh - LDh), (26)
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To u3 (25) nomyuaem
Dy, + sy - tDy ~ Do+ s - tDyp — g - LDy, + (69 — 01)Dp, + (deg Up — deg U,, + 241) - 0. (27)

Tax Kak MO yCJIOBUIO TEOPEMBI S,,—1 < S0, TO B JIEBOi n TpaBoii gactsax (27) croar sddexTnBHbIe
nuBu30pHl crenenn g. Obo3naunm

E=D,+ s, -tDp— (D0+30 1Dy, — 6g - 1Dy, + ((50 —(51)Dh—|— (degUo —degUn+251) OO) (28)

IMockombky E ~ 0 u cremens 3ddexTuBHOTO AuBu3opa moswncoB E me mpeBocxomut ¢, 10 B —
[JIABHBIH IMBU30P HEKOTOPO# parmonanbHOi Gyukimm 5 € K (z) (em. [16]). Jst sroboro KoHETHOTO
HOPMHUPOBAHUA U € )V TaKOro, 4To v # v,f u v # w, nmeem v(E) - w(E) < 0, a rak, kak E
— IVIaBHBI JUBU30D paIMOHAIBHON dyHKIuH, To moaydaeMm v(E) = w(E) = 0. Has goboro
KOHEYHOTO HOPMHPOBaHUdA v € V Takoro, uro v = v, uveem |v(E)| < 1, a aia rmaBHoro ausmsopa
panmoHanbHOM dhyHKIUH E 9T0 BO3MOKHO TOJBKO, ecan v(E) = 0. [lonyaaercs, aro f = bh? ans
HeKoTOpbIX ¢ € Z u b € K*. U3 (28) umeem —1 < vy (E) + vl (E) < 3, cnenosarensto, ¢ = 0. Tak
KaK II0 IIOCTPOEHHIO v; (D) = v, (Dp) =0, 106 =0u D, =0. Orciona ciexnyer yciosue 1.

JoxazkeM, ITO U3 yciaoBud 1. ciaemyeT ycaoBue 3.

[Ipeamosoxkum, 9T0 N — MUHUMAJIBLHOE YKUCJI0 Takoe, uTo D, = 0, Torga 1m0 MPEeJIOKEHUI0 3
cpas3y CJenyeT, 9To KJIacC AUBU30PA (Dh — 200) uMeeT KOHEeIHbIH mopsinok m B A°(L).

B cuny (26) u3 yeaosust 3. ciiefyeT KOHETHOCTh TTOPS/IKA KJIACCA THBA30DA (Dh — LDh) B A°(L),
TO eCTh cJiejiyeT yciaosue 4.

Ecsu cipasegyiuso yemosue 4, To caoBa u3 (26) numeem yciosue 3.

JokazkeM, ITO yCJIOBHUe 2. 3KBUBAJEHTHO YCIOBHIO 5.

IIpu 3ajiaHHOM HOPMUPOBAaHUKM v, BTOPOI CTelleHU HelpepbiBHas JIPOOb IOJIHOIO 4aCTHOIO
o € L, mocTpoeHHas C HOMOIIBIO COOTHOIIEHN T (2), 3ABUCUT TOJIBKO OT 3HAYEHHS (vj, IOITOMY KBa-
BUNIEPUOAUYHOCTD (g IKBUBAJIEHTHA yciaoBusam Vy, = Vo u U, = cUy 118 HEKOTOPOr0 MUHUMAJIBHOT'O
n € N, To ecTh KBa3UMEPUOANIHOCTD (v IKBUBAJIEHTHA, yCA0BUIO 2. /lajmee, B Clly CMUMMETpUM KBa-
3UIEpUoJIa HelTpepbIBHOM npobu (1) mMeeM ¢ = 1, ecaim n 9eTHO; /I HEYETHOTO N JITTMHA TIEPUOJIA
COBIAJIAET C JIIMHON KBAa3UIEPHO/a WM B JBa pa3a 0oJIbINe JJIMHbI KBasunepuoga. O

Teopema 1 MO3BOIAIOT JIjIsi HEOPUBOJAUMOIO MHOTOUYIEHa h BTOPOIl cremenu chopMyIupoBaTh
s deKkTUBHBI aaropuT™M NOUCKa Sp-€IMHUL U KJIACCOB IMBU30POB KOHEUHOTO nopsiaka B A°(L).

Anropurm 1. ITycmoe dan muozouaen f € K(zx], deg f =29 + 1, g > 2. Hoaoocum so = [g/2].

(i). Bwuucasem

§=> fik) € Klz], ede \/f=> fhl € S((h));

J=0 j=0
(7). nosoorcum Uy = h% u Vo = &;

(111). muki: das j € Ny swnucanem

f-Vv?
(a) Uj1 = T’]L’

V¢
(b) G,]+1— [(]Jj+1:|h7
(¢c) Vis1 = ajr1-Ujp1 = Vj;

(d) nposepaem, ecau Ujp1 = Uy u Vi1 = Vi, mo ycnewno 3asepuiaem yuka.
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Ecau anropur™m 1 3aBepmmiicsa ycmerso, o ectb 061 Halinen momep n € N Takoit, aro U, = Uy
u V, = Vg, 10 B mose L cymecrByer dyHIaMeHTAIbHAS S)-€THHAITA.

PazfepemM, Kak BbIYMC/AUTL 0 = [%]h s 3ananabix maorowrenos T, U € Klx], vy (T) =
= Up, (U ) =0.

Hawm meobxomumo Haiitn muorouwien A € K[x] takoii, 1aro
AU =T (mod h*t), degA < degh®™ =2(s+1).
IIycts h = hox? + hiz + ho u
U= (1sx+ks)h® + ...+ (r0x + ko), T = (Csx+ xs)h*+ ...+ (Cox + x0)-
Bysem uckarb muorounen A B ciepyromem Buje
A= (psz+0s)h’ + ...+ (pox + 00).

Tak Kak
(pox + 00)(Tox + Ko) = (Cox + x0) (mod h),

TO B ciayuae kg 7% 0 mmeem

Do = ha2(Coko — ToX0) oo haxo + hopoTo
0 h[)T02 — hi1Toko + h2/<;[2)7 0 hakg
a B caiydae ko 7 0 uMeem
~ haxo _ haCo + h1poTo
PO = — , 0O0= ——F
hoTo haTo

npuYeM 3HAMEHATE U He 00PaIaioTCa B HOJIb B CUJTY HEIPUBOAUMOCTH MHOTOWIeHa h. Paccmarpu-
Bast cpaaerne AU =T (mod h2), HAXOJWM p1 W 01 U3 JIMHEHHOTO COOTHOIIEHNS

(p1x 4+ 01) (10 + Ko) = (G + x1) — (pox + 00) (11 + K1) — pz—zo (mod h).
Jajtee, mar 3a maroM HaXoIuM Bce KO3(h@PUIMEeHTL MEOrowIeHa A.
Hastee moapobHO pazbepem pabory amropurMa 1 ajs caydas ¢ =3 u K = Q.
3a/1auMcs T1eJIbI0 HailTn OUpPaIMOHAIbHO HESKBUBAJIEHTHBIX TUIEPIJUIUITHIECKIE KPUBBIE PO-
Jla, TPU HaJT [IOJIEM paImoHabHbIX ducesi Q, sKobMaH KOTOPBIX MMeeT HEeTPUBUAIbHYI) MOATPYIIILY
Kpydenus. /s 3Toro HaM JOCTaTOTHO PACCMATPUBATD Haphl MHOIOWIECHOB f, h CIEIYIONIEro BHIA,

f=cma’...+¢c, h=a*+ ho,

vae hg, co, ..., 7 € Z, MHOrO4IeH h HEIPUBOIUM, YUCA0 hg CBODOAHO OT KBaAparos, ¢z > 0u cs > 0,
gubo c7 > 0, ¢c5 =0wu c3 > 0, 1ubo ¢y > 0, c5 = c3 = 0 u ¢; 2> 0. Takke Tpebyem, 4T0OBI MHOMOYJIEH
f 6b11 cBOGOMEH oT KBajgparos u (f, h) € Q*.

YT00B! HOPMUPOBAHKE Vj, ABTOMATHYECKN UMEJIO JIBA TPOJIOJIKEHUST Ha, TI0J1e

L=Q(=) (/)

MBI OyIeM paccMATPUBATh MHOTOWICH [ B CIACIYIOMIEM BUIE:
f = (foo + forx)? + 2(foo + forz)(fio + fu1z)h + (f20 + fa12)h* + (fs0 + faiz)h?,

e foo, fo1, f10, f11, f20, f21, f30 € Z, fa1 € No, npuaem ymbo foo > 0, mbo foo = 0 for > 0, a
TakxKe gmbo f31 > 0u fo; > 0, mmbo f31 > 0, for =0 um fi; = 0. BameTnm, 9TO OPH STUX YCIOBUIX

I

h?] = (foo + fo1x) + (fio + fi12)h,
h
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u B cuny (15) gz Beex j =0, 1. .. cupaBesjiuBbl COOTHONIEHUS

Vj2 =f (modh), V;= foo+ forx (mod h).

[Tonoxkum
Up=h, Vo= (foo+ forz)+ (fio + furx)h.
Bynem nocrenosaresnsno nmo j = 1,2... uckare muoroutenst Uj,h - a;,V; € Qx] rakue, uro
degU; < 3, degVj < 4, deg(h - aj) < 3 B cexyromem Buje

Uy = (g +ui) @) + (ug +uifa)h, gy u) ugg ug) € Q,

(4) (4)
; ayg +ayy

45 = (alf) + aff)a) + LT S ag) e, algap) € Q
(4) (4)

Vi = (vgo +viy o) + (U%) + 1’51)33)]1 + U%)h27 v(%), U§31)7U§0)»U§1 avzo €Q,

G _ @ (4)

JI0 TeX HOP, HMOKa He BCTPETUTCH HOMEp j, AJF KOTOPOTo Ugy, = Up] = Uyy = 0. OTmerum, 9To

af) + aff)x = 0 20 rex nop, noxa 1 { Uj.

[IpeammoIosKuM, 9TO MBI y2KE€ 3HAEM MHOTOYIEHBI
Uiy = u(()JO 1) +u§{*1>x+( (4) +ug1) )h _ ngfl)x:i +w§jfl)x2 +w§j71)x+w6j71),
Vi1 = foo+ forw + (07 + 00 Va)n + 0 n2,
Ha mare ¢ romepom j BeraucanmM k03(OOUITHEHTE b((f ), e ,béj ) ¢ Q wmHuOTOUTEHA
il —;/f—l = b2 + .. o),
CJIeIYIOIIINM 00Pa30M:
= fa0 — (0} (3= 1))27
N )
ot 3f40h0  Bho(f VY — 2 DD _ (D2
bg ) — —2f01v4 V4 for + 2fa1ho — 4hov{ Vol — 20§V,
b9 = —2fo00 ™V 4 2for fi1 — 2010V + fao + 2fs0ho + 3faohd—
=3hp (v ™) = dhovg ol — ho(ey ™) — (wf TV,
b0 =200 fi1 — 2fo0vs ) + 21 fro — 2forhovy TV — 2for0y T+
+farho + fa1h§ — 2h0v(] Vo™ — 2hgof Ve 7Y,
b(()j) = 2foof10 — 2foohov4 — 2 foovy’ S fa0ho + faohd+
+faohd — h3 (v} (G- 1)) — 2h2v (J 1) (J 1) ho(véj_l))Q.
(G-1)

Ecnu w3j 2% 0, TO BBIYUCIUM

() _ =1 =D

Ws
w$) = <b§f‘1)w(j‘1) _ bgj—”wgf—”) J(w§D)2,

Wl = (4 (w2 Vi) bVl D 0D (D)) julf V)

O (4D i~y =DV Wi

—1 j—1 j—1 1 1 1
w} $ (4 ))Q—bé] )ng )(W§j )) —l—b(] )( (G- ))

ws

b DD (D)2 4 2Dl D D D)) ),
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Ecmm wéj_l) =0, wéj_l) #0, To bé‘j)

=0mn

W — b D),
wf) = (o < VY 2,
W = (0D ()2 D DD bl DY D w002 D)

wf = (7D (@§ V) = B DD @ )2 bVl ()24

7D )2 1 g DD 0D @l D)) Dy

Ecan w{ Y = wéj b=

§ =0, 10 by = b =0

n
W@ — b G

w$) = (béjfl)ngfl) _ bf*”wéf*“> J(wl=D)2,

(J) (b(J 1)( 5—1))2_béj—l)w(()j—l)ng—l) +b£1j_1)(w(()j_1))2> /(w(j—l))S’

1
j—1 j—1 ) — 1
w(]) (b(] 1)( 5.7 ))3 b(] )w(] 1) (ng ))

D )20 <D D)) O,

Bean w§ ™Y — wf™ — 0D Z 0 10 9 = 89 — o9 — 0 u

B N I )
W Y g0 0 0D 1, G0,

Jlamee BRIYUCISIEM

ué%) = —howéj) + w(()j), ué]l) =—h wéj) + ng),
i =), ] =)
Paccmorpum mBa ciaydad: ué{)) = uéjl) =0mn u(]

u01 # 0.
Ecan u(]) () —

o0 = u01 = 0, To mpn U(()o # () BEITUCIUM

a(j) fOlUOO foou () G) foo + al (4) (])ho

(0 Qoo = -l
ol + ugy
a Ipu ué{)) = 0 BBIYHCAUM
o) — Joo o) — Jfor
Tl TG

Haxkowner Beruncisiem ko3dgpuiinenTsl MHOTOUIEHA V!

() (), ()

o) = aPul + gDy D) (), ()

1
00 Ulo hoagy ugy — ”% )
1
vgj) _ a(J)u(J) (()Jl)ugj) 91 )’

1
o = o] ol

)
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Ecan u[()%) . u(()]i) # 0, To TIpm u[%) # 0 BEIYUCAUM

() _ f01u00 foou 2 HON f00+a1)uél)h0
11 — ’ 10 — 9
ho(ul))? +<ué%3> ugy

()

a npu ugy = 0 BeIYMCIMM

() _ __Joo ) for

ayy -, ~.
ol

—
<.

=
o

Jamee mom0KuM

= fio + vy — affuif) — affuf) + affull ko,
V= o+ U11) aﬁ)ugo) a%)uﬁf,

TOTIa,

il

(
00 = B 5 CLOI == N .
ho(u$))? + (u§l))? ho(u$)? + (ull))?

Hakonern seranciagem kosddurments Muorodaena V:

| o
o) = o)+ ol haalfl] o4

j—1
Ugjl) a((){))ugl) a(()Jl)ugO) Ugjl )7
j -1

Jlaee, corylacHO aJropuTMy 1 IIOBTOPAEM BBIIIEONHCAHHBIE OMEpPAIUH O TeX IOp, IOKa Ha
HEKOTOPOM m1are n He Oyxer Beimoaueno U, = Uy u V,, = Vj.

4. 3aKJII0OYeHue

B kadecTBe 3aKI09eHUS TPOJAEMOHCTPUPYEM TOJYUYEHHBIE Pe3yJIbTATL Ha MpUMepax, HalijaeH-
HBIX C TIOMOIIBIO aaropuTMa 1 mgig g = 3.

[TPUMEP 1. Paccmompum nose K = Q, muozousernv h = 2> +2 u
f=a"+a%4+425 + 328 + 623 + 522 + dx + 4 =
= (x2+ac+2) (m5+2x3+x2+x+2).

Hopmuposanue vy, noaa Q(x) umeem 06a HEIKEUCSAACHMHBLT NPOOOAINCEHUS V) U v}f Ha nosne

L = Q(z)(\/f). Saemenm /f umeem caedyrowee pazaoocenue 6 S((h))

Vi=z+0—-z) h+...

Becxoneunoe nopmuposanue noss Q(x) umeem edurncmeennoe npodoasicerue wa noae L. Paccmom-
pum Do = Dy, + co. Hazodum

Up = h, Vo:x+(1—x)~h+0-h2:—x3+x2—m+2.
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Janee cmpoum nenpepwuiryto dpobv das saemenma v/ f/h no nopmuposanuio vy

1
\2]7— —x2+2(x3—x2+a;—2);—

2+2(x3+2x2+2x+2),a:,a:,1,
x

2
242

2,1, 2,2, — (2% +222 + 22 +2),— (3 —22+2-2)|.

1
22 +2
Henpepwierasa dpobv asemenma +/f/h nepuoduneckas, npuuem nepuod cummempuuen, 0iuna ne-
puoda pasHa daune xeasunepuoda u pasna 10. 3ameuaem, wmo U = Uy u Vig = Vo, nosmomy
CNPAsedAuss. Yeaosus meopemvl 1 u, caedosameavho, 8 AKOOGUGHE 2UNEPIAAUNMUYECKO20 NOAA L
KAGCC QUBUOPA (Dh — 200) umeem nopadox m = 16, a xaacc dususopa (Dh —1Dp,) umeem nopsadox
m/2 = 8. B nose L cywecmeyem dyndamenmanvran S-edunuya u cmenenu 16, K0mopyro mModtcno
Hatmu ¢ nomowsbro (4):

u =1 — p2+/ f, u-u=h'
p1 = 2% + 1821 4 4021 + 14023 4 2422'2 + 4262 + 724210 + 66427+
+14082% + 51227 + 19042° + 322° + 17602* — 22423 + 105622 — 962 + 320,
o = 6212 + 28211 4 38210 4 15229 + 5625+
+35227 — 322% 4 4802° — 1602 + 3842 — 19222 + 128z — 96.

Taxorce 6 nose L cywecmeyem dyndamernmanvnan Sy-edunuya uy, cmenenu 8, up = u - h™°.
[IPUMEP 2. Pacemompum noae K = Q, mmozouaeno, h = 22 +1 u
f=a"+32% 32 + 523 —32% + 2 =
= (20 4 32" — 32% + 527 — 3z + 1)..

Hopmuposanue vy, noaa Q(x) umeem 06a HEIKEUGAACHMNBLT NPOOOANCENUA V) U v; Ha nose

L = Q(z)(\/f). Saemenm /[ umeem caedyrowee pazaoocenue 6 S((h))

Vi=Q—z)+z-h+...

Beckoneunoe nopmuposanue noas Q(x) umeem eduncmeennoe npodosscenue na nose L. Paccmom-
pum Do = Dy, 4+ 0co. Haxodum

U=h Vo=00-z)+z-h+0-R2=2+1.

Janee cmpoum nenpepwuiényto dpobv das aaremenma v/ f/h no nopmuposanuio vy

r+1) (22 -2 +1 3 — g2 1
ﬁ: ( )( )-—x AT yx—1,—x—1,1,—2x, x,

h 22 +1 ' 22+ 1
2 2 - 2
_M’% 22,1, -z — 1,2 —1,
= +1
-2 4+x+1 2@+1)(x2—z+1)
x?+1 ’ 2?2 +1

Henpepwierasa dpobv asemenma +/f/h nepuoduneckas, npuuem nepuod cummempuuen, 0iuna ne-
puoda pasHa daune keasunepuoda u paswa 14. 3ameuaem, wmo Uiy = Uy u Vg = Vo, nosmomy
CNPAsedAUEHL YCA06UA eopemvl 1 U, caedosameavho, 6 AKOOGUGHE 2UNEPIAAUNMUYECKO20 NOAA L
KAGCC QUBUOPA (Dh — 200) umeem nopadox m = 22, a xaacc Ju6u30pa (D;Z —1Dp,) umeem nopsadox
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m/2 = 11. B noae L cywecmsyem dyndamenmanrvrasn S-edunuya u cmeneny 22, Komopyo MoACHO
natimu ¢ nomowswvro (4):

u=p — p2v/ f, w-u = h*
pr = (z+1) (22 + 72%0 + 122" 4 302" + 292'7 + 6120+
+15221% — 1202 + 642213 — 946212 + 2048z — 2588210 + 30262° — 206225+
+9362" + 2642° — 5152° + 3792 — T62° — 182% + 17z + 1),
po = (22% + 427 + 828 — 420 + 202t + 422 + 122 + 2) x
X (2:1010 + 22 + 528 — 227 + 625 + 82° — 162 + 182% — 822 — z + 3) .

Takorce 6 noae L cywecmeyem dyndamenmanviaa Sy-edunuya up, cmenenu 11, up = w - b1
[TPUMEP 3. Paccmompum nose K = Q, muozouseno h = 2> +2 u

f=20"+a5+62° + a2t +423 + 42 +4 =
= (2 +1) (22° + 2" + 42° + 4).

Hopmuposarue vy, noasn Q(x) umeem 06a 1Meancusasenmunis npodosdlCcenus v, U vy Ha noae
L =Q(x)(\/f). Baemenm \/f umeem caedyrowee pasaoocenue 6 L((h))

Vi=2c+0—-2) h+...

Beckoneunoe nopmuposanue noas Q(x) umeem eduncmeennoe npodosscenue na nose L. Paccmom-
pum Do = Dy, 4+ 0. Haxodum

Uy=h, Vo=2o+1—-2)-h+0-h?>=—-23+22+2.

Hanee cmpoum nenpepuieryto dpobv daa aremenma \/f/h no nopmuposanuio vy

Vf 3 — 22 -2 r(x24+2x+2) 2z (22 +22+2) =
= _7;_17_2177_ ) 77747
h x? 42 2 (22 +2) x? 42 2
ad—22 -2  x 2x(x?+2x+2) z(22+42x+2) 2(x3 —a%2-2)
7457) s 7_2$)_17_
2 (22 +2) 2 %42 2(z2+2) x? 42

Henpepuvieras dpobv asemenma +/f/h nepuoduueckas, npuuem nepuod cCummempuuen, Oauna K6a-
sunepuoda pasna T, dauna nepuoda pasna 14, xoodduyuenm xeasunepuoda ¢ = —1/4 Bamenaem,
ymo Uz = Uy u Vz = Vjy, nosmomy cnpagedauess ycaosus meopemvt 1 u, cAedo8amesvro, 6 axobuare
2unepassunmuieckozo noas L xaace dususopa (Dh —200) umeem nopadox m = 13, kaacc dususzopa
(D;Z — 1Dy) maxorce umeem nopadox 13. B noae L cywecmsyem gyndamenmanvhas S-edunuua u
cmenenu 13, Komopyto Mmoocno natimu ¢ nomousvro (4):

=1 — p2v/ f, w-u=h"
p1 = 213 1622 + 4521 + 149210 + 22027 + 43025+
43527 + 5848 + 2242° 4 528x* + 4843 + 33622 + 96,
po = 42 +192% + 4827 4+ 1002° 4 1122° + 1442 + 642° + 8022 + 16.

Taxorce 6 nosae L cywecmeyem dyndamenmanvhas Sp-edunuya up cmenenu 13.
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