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B. /1. /I3roes

Hacrosas paboTa 1ocssineHa JOKa3aTeJbCTBY CUJIbHON KOHCTPY KTUBHU3UPYyeMOoCTH (paKkTop-
anreOp KOHCTPYKTHUBHOI OyiieBoit anrebpbl OTHOCHTEIBHO Heasia MPU YCIOBUW, UTO MHO-
»KeCTBO HOMEPOB, COOTBETCTBYIOIINX 3TOMY HIEAJLY, XOPOIIO PACIOJIOKEHO B apudMeTHdec-
KOM Mepapxuu. IJTOT pe3ysbrar ObLa jomoxkeH aBropom Ha IV BceecorosHoit koudbepeHyn
10 MaTeMaTH4ecKoi joruke B 1976 rony B Kumunese u anoncuposan B [1]. Oguako nosHoe

J0KA3aTEJIbCTBO J0 CHUX [OP TaK ¥ He ObLIO OIlyOJIMKOBAHO.

Hacrosimmast pabora mocssiieHa J0Ka3aTe/bCTBY CHJIbHOW KOHCTPYKTUBUBUPY-
eMocTH (DaKTOP-aJredPhl KOHCTPYKTUBHON OyJIeBOit aarebphl OTHOCUTEIHHO HIeasIa
P YCJIOBUH, UTO MHOXKECTBO HOMEPOB, COOTBETCTBYIOIINX ITOMY HJIEAJy, XOPOIIO
PACIIOIOXKEHO B apudMeTUIECKON HepapXuu. DTOT Pe3yJbTaT ObLI JOJIOKEH aBTO-
pom Ha IV Bcecotosnoit KondepeHun mo mMaremMaTndeckoit jioruke B 1976 roay B
Kummuese n anoncuposan B [1]. Ompako mosmoe JOKa3aTeIbCTBO JO CUX IIOP Tak
u He ObLI0 0yOJINKOBAHO.

ABTOp CO3HATETLHO COXPAHWJI CTHJIb, TEPMHHOJOTHIO U TIPOUNE OCOOEHHOC-
TH TEKCTa JIBAJANATUNATUICTHEH TABHOCTH, KAK HATOMUHAHUE O HEOOLIKHOBEHHOM
TBOpUeCcKoit obcTtanoBke cemuuapos FO. JI. Epmosa, Ha KOTOPBIX aBTOpP MOCTUTAJ
WJIeN TEOPUHM KOHCTPYKTUBHBIX MOJIEJIEN.

Heobxomumblie cBejieHnsi U3 TEOPUHM CUETHBIX OyJIeBbIX ajaredp u TeOpuu KOH-
CTPYKTHBHBIX Mojeseil umetorcs B (2], [3] u [4].

B nokazarenbcTBe OCHOBHOI TeoOpeMbl HaM MOHAJIOOUTCS M3BECTHBIN W BEChMAa
npocToit (paKkT U3 TEOPUHU PEKYPCUH.

Jlemma 1. Ecmu muoskectso A sisisercss AY-MHOKeCTBOM apubmeTnaeckoit
HepapxuH, TO CYyI[ECTBYET BEITUCIHMAST TOCTEJ0BATEIHOCTD { B; | i € w} KoHeuHbIX
MHOKECTB TaKasl, ITO JIJIS JII0OOro n € w CYIECTBYIOT t1,ty € w, YA0BJIETBOPSIONIHE
yeaoBuro: eciun € A, ton € By, t' > ty,aeciun ¢ A, ron ¢ By gt > ts.

© 2000 /Izroes B. /1.
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< Tax xax AY = ) NTIY, To cymecTByioT pekypcusHble npeaukathl P u Q
TaKue, ITO

(Fz)(Vy)Q(n, 2, y) «— n & A,
(Fz)(Vy)P(n,z,y) «— n € A.

Onpenenmnm dysKIuio f Tak:

f(n,y) = px[(Vy' <y)P(n,z,y') v (VY <9)Q(n, z,y)].

Ouesupno, aro f — pexypcuBHas byukmusa. [lycrs B, = {n|n<m & (Vy <
m)P(n, f(n,m),y)}. Tokaxewm, 910 {Bp}mew — HCKOMasi MOCIEI0BATETBHOCTb.
[Iyctb n € A, TOorja CymecTBYyeT TAKOe 9UUCIO Yo > M, 9TO JJisl Y > Yo HMeeM
(Vy' <y) P(n, f(n,y),y') un, ciegosBaremsno, n € B,. Haobopor, mycts n ¢ A.
Torya cymecTByer y; Takoe, 94TO Y1 > N U JJisl Y > Y1 BEPHO

(Vy' < y)Q(na f(na y)v y/) & _'(\V/y < y)P(nv f(nv y)a y/)'

HomycruM, uro cymecrByer § > y1 u n € By. Torgna no onpenenenuio By umeem
(Vy < g)P(n, f(n,9),y), 9T0 IPOTUBOPEUUT BBIOOPY UHUCTA Yq. [>

Ham monanoburcs Texuuka jepesbeB, npejyiokennas M. . Ileperarbkunbim
(cm. [5]). Onpegenum 9acTUIHBIH MOPSJIOK < HA HATYDPAJIBHBIX YHCIAX C ITOMOIIHIO
CJTJIYIOIUX PEKYPCUBHBIX (DYHKITHIA:

Pn] = {ngl},

L(n)=2n+1, R(n) =2n+ 2,
, { n + 1, ecim n HEeYETHOE,
n —
n — 1, eciw n detHoe,
a(n,0) = n,
a(n,m+1) = P(a(n,m)).
[Tomaraem
m
m#n:‘H|a(m,i)—n|:O.
i=0

[TousiTHO, 9TO < — peKypcuBHOE OTHOIIEeHUE, (N, <) — YACTHIHO YHOPSITOIEHHOE
MHOKECTBO, KOTOpOe Oy/ieM Ha3bIBaTh MOJHBLIM JiepeBoM. Muoxkecrso D C N Oynem
Ha3bIBATh JIEPEBOM, €CJIM BBITIOJIHEHBI yCJIOBUSI:

(1) eciu n € D, n < m, o m € D;
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(2) ecru n € D, ron’ € D.

B repmunax wactuunoro nopsijka < dyukmuu P, R, . MOXXHO MOHUMATH CJjie-
JytommM obpasom. P(n) — HemocpeIcTBEHHBIN TT0CIe0BaTe b srementa n, L(n) —
HEMOCPEICTBEHHBII JIEBbIH TPe/IIeCTBEHHUK dIeMenTa n, R(n) — HemocpeacTBeH-
HBIN IIPaBBIA IIPEIIECTBEHHAK JIEMEHTa 1, n' — HeCPABHUMBIA C 7 3JeMEeHT, HO
UMEIOIIHUI ¢ N OJIMH U TOT YK€ TTOCTEOBATETh.

MuoxkectBo w[n] = {z € D | x = n} Ha3oBeM menbo, copepxkameii n. Tymnurom
Jepesa HazoBeM n € D takoe, uro R(n) ¢ D. IIoHATHO, 9TO MOJTHOE JIEPEBO TYIUKOB
HE WMEET.

Jlemma 2. Ilycre D — gepeso, Torjga D — peKypcuBHO TOTJa W TOJIBKO
rorsa, Korja MHOXKecTBo Tynukos T (D) pekypcuBHO.
< JlokazareabCTBO OYEeBHIHO. [>

Jlemma 3. Ecm D — pekypcuBHO nepeuncaumoe jepeBo u T(D) — mHO-
JKECTBO TYIIHKOB PEKYPCHBHO IIE€PEYUCIUMO, TO D — peKypCHBHO.

< Mepeuncisiem oguospementno D u T'(D). Eciu n € w npunajexur D, To
Yepe3 KOHETHOe YHCJIO MAaroB Beraucaurcd B D. Ecmm n ¢ D, To uepe3 KOHETHOe
qucsio maroB B T'(D) BBIYUCIUTCS JIEMEHT 1 TaKoi, 910 m < n u m = n.

[TokaxkeMm, Kak 10 jiepeBy DD KAHOHUYIECKHM 00Pa30M CTPOUTCA OyseBa aaredopa,
oyaem ee obosuadarh Bp (cm. [5]). Ilycts A — Geckoneunoe muOXKecTBO. Otpe-
jesmm orobpaxkenune f:w — P(A) uaaykrusno. [Tycrs f(0) = A. Ilpeamonoxunm,
gro f(n) = A, yxe onpezeneno, npuiem A, Geckoneuno. Ilycrs Ay, Ay — pas-
Ouenne A, Ha 1Ba GECKOHEUYHBIX HEMEPECEKAIONUXCA IIOJMHOXKECTBa. llojaraem
f(L(n)) = A1, f(R(n)) = As.

Badukcupyem dyukmuo f u Gygem obosuadarh f(n) uepes A,. O6o3nadmMm
A(D) = {A,, | n € D}U{@}. HemocpeacTBerHo IpoBepsieTcs, 9To cemeiictso A(D)
3aMKHYTO OTHOCHTEJIHHO KOHEUHBIX HepecedeHuit u gonosnenune A, € A(D) no A
PaBHO HEKOTOPOMY KOHEYHOMY OObejnHeHnto MHOXKecTB 3 A(D).

O6ozuaanm mocpejactom B(D) C P(A) ceMeiCTBO MHOXKECTB, TOPOXKIEHHOE
cemeiictBom A(D) ¢ momormpio oneparuii N, U, =. Torga

Bp = (B(D),N,U,~, 2, A)

apigerca Oynepoil agrebpoit. Ilycts D — peKypCcHBHO IEPEUHCIHMOE IePeBO U
G:w =% P, (D) — rémenesa HyMepamms BCeX KOHEUHBIX MOAMHOMKECTB aepesa D.
Omnpenennm orobpaxkenue vp : w — B(D) cienytonmm o6pazom:

vp(n) = J{4s | s € G(n)}.

B [5] mokazano, uro (Bp,vp) — KOHCTPYKTHBHAs OyJieBa ajarebpa.
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[TokakeMm Tereph, Kak MO KOHCTPYKTUBHOI OysieBoit anrebpe (B, V) nocTpouTh
PEKYDPCHUBHO TiepedncumMoe Jepeso D takoe, ato (B, v) mzomopduo (Bp,vp). [o-
cTpoenne 1o uHAyKun. Ha mare n 6ygemM cTpouTh KoHedHoe jnepeso D, u 4. p. .
f makume, aro Dy y1 O D, u dbyukiusa f onpejessiercd Ha Immare n Ha 3JIEMEHTaX
jaepesa D,,.

Ilaz 0. Ilycts vy, = 1. Torga momoxum, Dy = {0} u f(0) = no. Ha npyrux
snemenTax f Ha mare (0 He OIpeIessaeTcs.

Ilaz n + 1. Paccmorpum Bce KOHIEBbIE BepIIUHBI JiepeBa Dy, MycTb 3TO
N1y eeey Mg U TYCTH f(N1) = My, ..., f(ng) = my.

[Monoxxum Dy = Dy U{L(n;),R(n;) |1 <i<k & v(n)Nvim;) #0 &
—v(n) Nv(m;) # 0}. Ha snementax D,, dbyHKIWs f ompemessiercsa mo-CTapoMy u
ecit m € Dy 11\ Dy, TO

[ f(P(m))Nn, ecmu L(P(m)) =m,
flm) = { F(P(m)) N —n, ecru R(P(m)) = m.

B cuiy sdpderruBrocTr nocrpoennst D = () D,, — peKypCHUBHO NepPevncJIn-

n
MO U JIEFKO TIPOBEPHUTH, uT0 (B p,rp) uzomopduo (B, r). BaxkuHo 3aMeTuTh s
JaJbHEHTIero, 9To aroMaM OyJieBoii anrebpbl B COOTBETCTBYIOT TYIHUKHU JepeBa D
n HA0OOpOT, Tynuku [ nepexonsT B aToMbl OyJieBoit aaredpbl Bp. >
[Tpucrynum K JOKa3aTeIHCTBY OCHOBHOI'O YTBEPKJIEHUs 3TOW CTATHU.

Teopema 1. Ilycrs (B, v) — KoHcTpyKTHBHAS OyJieBa ajarebpa u J — ujeas
B. Ecim B = v=1(J) apagerca AY mHoxectBoMm apugmeTnieckoit nepapXuu, To
CyIIecTByeT CHJIbHO KOHCTPYKTHBH3UPyeMasl aToMHast OyJjieBa ajrebpa 2l rakasi, 4To
B/.J uzomopra A/ P, rge & — ngeas Pperre.

< Ilyers D = | J; D; — peKypCHBHO IepedHCIIMOe JepeBo Takoe, 4To Bp = B
U I J00bIX n,m € w, ecait m € Dy y1, 70 P(A) € D,,. Ilycrs {B; | i < w} —
BBIUHCIUMAs TIOCIEI0BATEIHHOCTh KOHEUHBIX MHOXKECTB, CYIIECTBOBAHUE KOTOPOH
JIOKa3aHO B jiemme 1.

[To wHAYKIMYU CTPOMM PEKyPCUBHO Tepeducaumoe aepeso D', koropoe Oymer
MOPOXKIATH UCKOMyto airedpy A, T. e. A = Bp/. 1lo maagyknum OyaeT CTPOUTHCS
TAK¥Ke YACTUIHO PeKypcuBHas (DyHKuus ¢(z,y), KoTopas Oyaer MOpOXKJIaTh U30-
MOPGU3M OyJIeBBIX aJredpP W PEKyPCHUBHO MEPEIUCIUMBIN mpeankar A, KOTOPBIit
COBITQJIAET C MHOXKECTBOM TYIIMKOB sepesa D'.

[TocTpoenne nepesa D',

Hlaz 0. D' =0, ¢(0,0) =0, A(0) # 1.

Hlae 2n+1. Ilycts e € Dy, 41 — HauMeHbIIIee IUCJIO TaKoe, ITO e € B, MeTKa
HEe CTOUT Ha neMeHTax Dy i1, U BBIIOJHIIOTCS CJIEIYIONINe /IBA YCIOBHSI.

(1) CymecrByer Tynuk a € Dy, 1 TaKoii, 9TO 37/€MEHTHI TIeH 7 |a] He TOMedeHbl
HUKAKAMEI METKAMU U e ¢ 7|al.
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(2) Hyst soGoro snementa m € Dyy1, m > €, He MOMEYEHHOTO HUKAKUMU
MeTKAMM, CYIeCTBYeT TyIuK k Takoii, uro m = k & e % k u smementst 7[k] He
OMEYEHbI METKAMH.

Torna momegaeM MeTKOMN Bce uncna € Dy, ¢ <X e.

[ycth ng, ny, ..., ns — Tymukn gepesa D, takue, aro A(n;) # 1, i < s. Iycrs
ni = p(2n,m;), i < s. Torma momaraem Da,y1 = Dy, U{R(n;),L(n;) | i < s},

b1 = Dany1 U {L(R(n;)), R(R(n;)) | R(m;) € Dypy1 m R(m;) me momedeno
merkamu (i < s)}.
OrmpeniesisieM (DyHKIUIO 0 TaK:

e(2n + 1,m;) = R(n;), e(2n + 1, L(m;)) = L(R(n;)),

e(2n + 1, R(m;)) = R(R(n;)).

Hus t € Dpyi1{m;, L(m;),R(m;) | i < s} momaraem ¢(2n + 1,t) = ¢(2n,t),
A(L(n;)) = 1 pna i < s. Jnst Becex k < ¢(2n + 1,e) momaraem A(k) = 1 ecim
k apngerca Tymmkom gepesa D . Ilepexonum K ciemyromemy mary.

Llae 2n 4 2. IlycTh p — HauMeHBIIUN U3 71eMeHTOB D, 1 TaKux, 4TO p IO-
MeYeH MeTKOM , BMecte ¢ TeM p € By,. Torga nycrs m € Dy, | — HauMenbImii
3JIEMEHT OTHOCHUTEJILHO MOPAJKa <X CO CIECAYIOINIUM CBOWCTBOM:

(%)

{ m € w[e(2n + 1,p)] u cymecTByeT @ — TYNWK JepeBa,

D’5,,41 Takoit, aro a < m, A(a) # 1.
[Tycth a — mammenbimmit ssieMedT ¢ TakuM cBoiicTBoM. Orpesesrsiem
1 N 2 Y/ m
D2n—|—2 ‘_D2n~|—1 U{.T | T € Da }7

rge DI — KOHeYHOe MOJIEPEBO IOJHOTO JiepeBa C BEPIIMHOM, COBHNAJArOmeil ¢
3JIEMEHTOM a, KOTOpoe u3oMopduo nepeBy D(q), Tae g onpeeasercss paBeHCTBOM
m = (2n +1,q),

Dny1(q) = {2 € Dny1 | 2 < ¢}

[Tonaraem A(y) = 1 st Beex y, KOTOpbIe ABISIOTCH Tynukamu Dy, | 1 BBIIOIHEHO
(ny < a & yxm). Husa seex x € Dy,11(q) monaraem ¢(2n + 2,x) =y, tae y —
obpa3s ssemenTa x npu uzomopdusme D, 11(q) Ha mogmepeso DI

Jns octanbubix & € Dy, 41 onpenensgem ¢(2n+2,z) = ¢(2n+1, z). Metky @
CHUMaeM CO Bcex 31eMeHTOB D, 1 1. Eciu Kakoe-To ycjioBre Imara He BBITOJHSIeTC,
TO MEPeXOJUM K CJejayromeMy mary, moiaras ¢(2n + 2,x2) = ¢(2n + 1,z) maa
x € Dp41. HocTpoerne 3akoHYEHO.

Sameuanue (1) Ecin aucio x € D,, momedeHo MeTkoii [ e |u y < z, TO y TakKe
IIOMeTeHO MeTKOii [ e |.
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(2) Ecmn t € w, x <y, 0 p(2t + 1,2) < (2t + 1, y).

(3) Yucio x € D momedaeTcss METKOH TODJIa W TOJBKO TOTJA, KOTIA
D' (P(p(t,x))) = {y € D' | y < ¢(t,r)} — KOHeEUHOE MHOXKECTBO i € W
TaKOro, 9To (t, ) ONpeneseHo.

(4) Yucno x € w sBasiercst TynukoM jepea D' Torpa m TOIBKO TOTAA, KOT/A
A(z) = 1.

Jlyisl 3aBepIIeHUs JIOKA3aTeIbCTBA TeopeMbl 1 moTpebyercd emme HeCKOILKO
BCIIOMOTaTeJbHBIX (DAKTOB.

Jlemma 4. /[ groboro n € w MeTKa CTAaBUTCS He 0oJIee KOHETHOT'O THCIA
pas.

< IIpearmonoxkum, 9TO METKA | € | CTABUTCSA OECKOHEYHOE YHUCJIO PA3 U CHUMAETCS
OeckoHeYHOE YHUCI0 pa3. PaccMOTpUM BO3PACTAIONIYIO IMOCIEI0BATEIbHOCTh & =
{n; | i <w} Takux HATYpAJBHBIX THCEJ, 9TO Ha Imare 2n; + 1 MeTKa | e | craBmiach,
a Ha mare 2n;41 + 2 MeTKa CHHMAJIACh C JIEMEHTOB JepeBa. 3 mocTpoeHms
caexyer, ato e € B, ne ¢ By, 11, st n; € £. D10 npoTHBOPEIHT JieMMe 1, BBIGODY
{Bi|i<w}. >

Jlemma 5. /st siroboro x € w CyiecTByeT Imiar, Ha9YuHAas ¢ KOTOPOT'O, eCIn
x € B, To MeTKa CTABHUTCST U He CHUMAETCs, eCJin & ¢ B, TO MeTKa CHHMAETCST
u OoJIbIIIe HE CTABHTCS.

< B cuity BoiGopa moceioBaresibHocT { B; }i <, 1151 TF060T0 T € w CymecTByer
n € w Takoe, 9TO, ecyin £ € B, to x € By, n > n; ecim x ¢ B, o x ¢ By, n > n.
Hauwunas ¢ mara 2n + 1, merka JinbO YCTAHOBUTCS U CHUMATHCA HE Oyjer, Jubo
BOOOTIIEe He OyJeT CTaBUTHCS. [>

Jlemma 6. /lis goboro x € D\B cymecrByer t € w Takoe, 4ro ¢(t, )
OIPETETEHO.

< Iyers x € D\B u cymecrByer t € w, ato ¢(t, x) onpegeneno. [Ipemmomo-
xwumM, aro L(z) € D\B. Ilycts n — naumMenbiree qucyio takoe, 910 L(x) € Dpy;.
Ecim na mare 2n + 1 L(x) He moMedeHO HUKaKOil MeTKOi, T0 ¢(2n + 1, L(x)) ompe-
neseno. Ilycrs uneno L(x) ma mare 2n + 1 nomedeno merkoit. Tak kak L(x) ¢ B,
TO 1O jiemMe 5 cymecTByer mar k Takoif, uTo Ha 9TOM mare u jajee aucio L(x)
HUKAKAX METOK He moiayduT. Torma Ha mare 2k + 2 onpegenurcs ¢(2k + 2, L(x)).
Hus R(x) 1oKa3aTebCTBO aHAJOIMIHO. [>

JIemma 7. /lis sio6oro smementa y € D', He ABISIONIErocst TYIHKOM, CYIECT-
Bytor x € D ut € w takue, uro y = p(t,x).

< Ha gaxjom mare n € w, ecau y He CTAHOBUJIOCH TYIUKOM jepesa D', To ¢
jgobasiierreM y K D), yka3piBasgoch © € D takoe, uto ¢(n,x) = y. >

JIemma 8. /lmsr soboro x € D\B He siBasiromerocsi TynmakoMm jepeBa D,
cymectByer ty, Takoe, uro npu t < to BemoaHsercs p(t,r) = p(to,x), T e. @
CTAOUJTH3UPYETCS.
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< Eciu x € D Hm pa3y He Noyqajo MeTOK, TO yTBEPXKJEHHE CJIELyeT U3
onpenesenns mara 2n + 1. Ilycts ¢ B, HO HA & CTABWINCH W C T CHEMAJHCH
merku. s smoboro € D, ecmu © ¢ B, to qmbo L(z) ¢ B, nubo R(x) ¢ B.
Paccvorpum jBa coryydas:

(i) L(z) ¢ B, R(r)< B,
(i) L(z) ¢ B, R(z)¢ B.

Cayuait R(x) ¢ B, L(x) € B anasoruden (i) u Mbl €ro He PACCMATPUBAEM.

(1): B cuny smemmbr 5 u 6 cymecrByer mar ni, mocjie Kotoporo Ha r u L(x),
He CTABHUTCS HUKAaKasg MeTKa, ¢(ni, ) ompenesneno, Ha R(z) moctaBieHa MeTKa u
Gosbine He cHuMercs. [Ipeamosoxkum, ato p(ny, z) # @(ny + t, ) Jjis HEKOTOPOTO
t € w. D70 03HAUYAET, YTO HA KAKOM-TO mmare 2k, 2k > n, wammenbiiee m € D/ |
yJIOBJIETBODsitolee yciaoBuio (k) mrara 2k, pasao x. Ho tak kak R(z) momedeno
MeTKOIf, TO, eC/IM & yJIOBJIETBOPsieT ycJIoBuio (x), To L(x) ToxKe ymoBieTBopsieT ().
CrenoBaresnnuo, m < L(z) u ¢(n1,x) = ¢(ny + ¢, x) pys moboro t € w.

(i1): ILycTb ng — mrar, mocsie KOTOpOro Ha sneMmenTsl x, L(x), R(x) He cTaBuTcst
Merok. Torma B cumiy ycioBuga Ys miara 2k + 1, juig Jjiroboro n > ng B JiepeBe
Dy, 41 cymecrBytor Tynuka ko, ki Takue, uro snementsl nenu 7(k;], ¢ < 1, He
nomedeHbl MerkaMu u k1 < L(z), ke < R(z). B cury 3amedanusi 3 cymecTByoT
GecKOHeUYHbIe TIeNH T, 71 B gepeBe D’ takume, uro ¢(ng, L(x)) € mo, p(na, R(z)) €
Tg. DTO TAPAHTHPYET, 9TO Ha JIOOOM mare 2k MUHUMAJIBHOE OTHOCHTETHHO MOPSIKA,
< anciao m € D'y, yaoBaeTBopsitoniee yCIoBHIO (%), He PABHO & U, CJIeJ0BATEIHHO,
o(ng, ) = @(ng + t,z) s moboro t € x. >

Oxonuanue doxazamenvcmea meopemov, 1. Jljist jmoboro x € Bp, ecnu ¢ ¢ J,
cymectyer n; € D\B, n; C z. C mpyroii cropousi, ecim z C y, 10 [z] C [y].
Cnemosarennno, X = {[z] € B/J | x € D\B} — miornoe mHOX)ectBo B 2A/.J.
Ouesupno, uro X nopoxgaer Bp/J. Ilpumenss teopemy 2.9 rumasbr 1 uz [9],
nostyaaeM, 9o 6ysesa anredbpa B p\J uzomopdua anredpe Bp, , riae D1 — nepeso,
HOpOXKIeHHOe MHOXKecTBOM D\ B.

[Iycrs Y = {[y] € B\® | y € D’ u cymecrsyor x € D u ty € w Takue, 4T0
y = ¢(to,z) n st ar0boro t € w BbmoaHseTcst Y(tg, ) = p(to + t, z) smbo, ecan
Takoro to Her, TO Jr0boe t € w, uto y = @(t,x)}.

[TokazkeMm, uro Y miotHo B Bp\P. U3 semmbl 6 caeayer, aro jjist OO0
y € D', ecsm y — He Tynmk, To cymecrByloT x € D mt € D takme, 9TO Yy =
o(t,z). Iycrsb ty — HaMMeHbIEe YUCIO Takoe, 910 Y(tg, ) = p(tg + t,z), t € w.
Ecmu tg = 2n + 1, o ¢(2n + 1,2) < ¢(2n,z). Ecmu ty = 2n + 1, To mycrs
M — HaWMeEHbIIIee OTHOCUTEJbHOE MOPSAJIKA < UHCIIO, YIOBJIETBOPSIIONIEE YCIOBUIO
() mara 2n + 2, p(tg,z) KX m, m = p(2n+1,q).

N3 onpenenenus mrara 2n + 2 umeem, 4To

[m] = [p(2n+ 1,q)] = [0(2n + 2,q)]



O6 ogHOM JAOCTATOYHOM YCIOBHU CHJIHHOH KOHCTPYKTHBH3UDYEMOCTH 2-17

%1
o(to,z) < p(2n + 2, q).

CanenoBarenbho, Y mwiorao B Bp: \P. U3 jemm 7 u 8 cuepyer, uro Y mopoxjgaer
%DI \(b.
Bagaanm GyHKIEO f caeayrommM odpa3oMm,

f([U{nlv 7n8}]) = [U{(p(t7n1)7 e (p(t,ns)}],

rje | — HaWMeHbIIee IUCJIO Takoe, u9to ¢(t,n;) = p(t + k,n;), k € w, i < s, aubdO,
ecJI TaKoe He CYIIeCTBYeT, TO MPOW3BOIHLHOE.

N3 onpenenenus jiepesa u criocobdba nmocrpoenust 1o gepey D OysieBoit airebpbi
B p MOXKHO MOy 9HTh, 9TO JJisi J000T0 & € Bp, x = U{p1, ..., ps }, IMeeTCH €IUHCT-
BEHHOE TpeJICTABIeHNe MUHUMAJIBHON JJIMHBI S. DTO TO3BOJISET JIETKO MPOBEPHUTDH
KOPPEKTHOCTH ompejieeHus (pyHKun f.

[Mpumensist stemmbl 7 1 8, Jerko jokaszarh, 9ro [ 3amaer Omeknmio X Ha Y
¢ coxpanenneM Bkitodenuii. IIpumensis Teopemy 2.9 rimasbr 1 u3 [9], nmeem, darto
6yeBbl arebpot Bp: /P u Bp /P uzomopdubl. Teopema 1 gokazana. >

Teopema 1 mo3BOJIET TOKA3ATH OHO JTOCTATOTHOE YCJIOBHE CUIBHON KOHCTPYK-
TUBU3UPYEMOCTH ATOMHBIX OYJIEBBIX aaredp.

Teopema 2. Ecan (B,v) — KoHCTpyKTHBHAsT aroMHast OysieBa ajreopa, ® —
unean @pemre anredpor B, v~ H(®) € AY, 70 B — cuibHO KOHCTPYKTHBH3UPYEMA.

< ITo Teopeme 1 cytmecTByeT CUIBHO KOHCTPYKTUBHA3UPYeMas aTOMHas OyieBa
anrebpa B’ takast, uro B’ /P uzomopdua B/P. U3 upemroxkenus: 2.6 riaasel 1 u3
[9] cnenyer, aro B’ uzomopdna B. >

C nmomormpio TeopemMbl 1 MOYXKHO JI0Ka3aTh

Caenctsue 1 [7]. Ilycrs B — koHCTpYKTHBH3UPYEMast OysieBa ajrebpa. Tor-
JIa CYyHIECTBYIOT CHJIbHO KOHCTDYKTHBH3HUPYeMbIe OyJieBbl aareopor B u Bo Takue,
aro By = By, By /D =B, By &, By. 3necy A =, £ = 6yseBbl ajrebpbl peKyp-
CHBHO HU30MODHBI.

Caencrsue 2 [5]. Ilycrs B — aromnuasi 6ysesa airebpa. Torna, econ B /P —
KOHCTDYKTHBH3UPYeMa, TO B — CHJIBHO KOHCTPYKTHBH3HDYEMA.

< g mokazaTebCTBa HYKHO BOCIOJIb30BATHCS KPUTEPHEM aBTOYCTORIUBOC-
TU OyJIeBbIX ajredop. >
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