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PEITEPHBIE USOMOPOU3MbBI AOOMHHBIX
EJIbMCJIEBOBBIX IIJTIOCKOCTEN 1 w N30TOINN AH-TEPHAPOB

H. JI. IITaTroxuu

B pabore monmydensr pe3ynbTaThl 06 aaredbpandecKnx CBA3sX MEXKY TEPHAPAME JIBYX M30MODPMHBIX ad-
bDUHHBIX eJIbMCJIEBOBBIX IIJIOCKOCTEM, KOTOphIe 000011aI0T n3BecTHbIe pedyiabrarbl CKopHsikoBa, MapruHa
v CTUBEHCOHA U3 TEOPUU KJIACCUIECKUX TIJIOCKOCTEIA.

KuroueBbie cjioBa: MPOEKTUBHAS TIJIOCKOCTD, apPUHHAS TIJIOCKOCTh, €JIbMCJIEBOBBI IIJIOCKOCTH, TEPHAP,
rOMOMOP(MU3MBI, M30TOIMNN, CMEYKHBIE TOYKHU, CMEYKHBIE MIPSIMBIE.

B crarbe ommceiBatoTCst ajrebpanieckue yCJIoBHs, cBsi3biBatortue AH-tepHapbl, Koopmu-
HATU3UPYIONE n30MOpdHbIe adPUHHBIE €IbMCICBOBBI IJIOCKOCTH. B 1esax eaunoobpasust
TEPMHUHOJIOTUH 3TN CBsA3U Ha3BaHbI W U30TOIIMAMUI.

BoisicHennio Takux ycaoBuii B cIydae OJHO3HAYHBIX apPUHHBIX U IPOEKTUBHBIX ILJIOCKO-
creii GbLIN MOCBsIIEHBI cTaTbu |2, 3|, a Takxe psiy crareii [4-6, 7|. Cpeau pabor HejaBHEro
BpPEMEHHU TIOCBSAIIEHHBIX JIAHHON mpobJieMe ciejiyeT Tak:ke orMeTuTh [9).

[Too6Has npobiema, Kak 6bLII0 OTMEUeHO B 0030pe [8], craHOBUTCS aKTyaIbHOMN JIJIs KJ1ac-
ca AH-miockocreii [1] B ¢Bs3u ¢ ux KoopauHaTH3aIMEH TepHAPHBIMU Kosbiamu [10].

U3 onpenenenus AH-mtockocru 1] Berrekaer, uro B yio6oit AH-mmockocru H naiigercs
TpoiiKa TOYeK Do, pi, P2 Takasi, 9TO p;p; # pipx Mg @ # j # k # i; 4, j, k € {0,1,2}.
Taxkast TpoiiKa TOYeK Ha3bIBACTCs Heawbposcdennoti. Ecmu pg, p1, p2 — HEBLIPOXKICHHAA TPOHKa
TOYEK, TO yIOpsijloueHHas Tpoiika (pg, p1,p2) HasbiBaeTcs adiurtowm penepom mnockocru H
u obosnauaercst R(po, p1,p2).

Paccmorpum  npousBosbHblil  adbdunnbii  perep R(pg,p1,p2) AH-mwiockocrn H =
(P,L;1,||,~). O6osmaunm pop1 = X, pop2 = Y. Torma L(p1,Y) # Y, L(p2,X) o X u
L(p1,Y) N L(p2, X) = e. COBOKYIHOCTb COCTOAIIAS M3 TOYKH pPo U Hapbl psaMbix X un Y
HasbIBaeTca agdunnoti cucmemoti xoopdunam AH-mnockoctn H cooTBeTcTBYyIOMmEH perepy
R(po, p1,p2). Touka py HasbiBaeTcs Hauasom, a upsmbie X u'Y — ocAmUu ITOH CHCTEMBI.

ITycrs R(po, p1,p2) — penep AH-tmockocru H; R (pj, p, ph) — penep AH-munockocru H',
a f(R) = (f(po), f(p1), f(p2)) — obpas penepa npu uzomopdusme f: H — H' AH-miockoctu
H na AH-nyockocrs H'.

B sannoii craThe pelenne yKazaHHOM BbIIIE 3312491 TPUBI3aH0 K PA3/TMYHBIM BO3MOKHBIM
caydasm pacnosoxenns perepa f(R) u penepa R'(pf, p},ph). [losromy paccmarpuBaemble B
pabore nzomopdusMbl AH-1m0ckocreit 6yeM Ha3bIBaTh PENEPHBIMU USOMOPHUMAMU, COOT-
BETCTBYOIIMMU JIAHHOMY B3aUMHOMY PAcIoJiozKenuio perepos f(R) u R'.

[TonsATHO, YTO NpHM pemeHun 3TOi 3agaun s npousBoabHbIXx AH-mmockocreit, mapai-
JIJILHO PeIllaeTcst aHaJIoIMIHas 3a/1a4a, OlUChIBAIONIasl aarebpaniecKie CBa31, BOSHUKAIOIIIE
mexay pasmmaabivu AH-tepnapamu onnoit AH-ntockocrn.
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OnPEAENEHUE 1. AH-tutockocrs H = (P, L; I, ||, ~) naseiBaercs usomopgroti AH-mmoc-
kocru H' = (P',L'; 1, ||, ~), eciim cymecrsytor 6uekiun f1: P — P’ u fi : L — L' takue, aro
BBILOJIHAIOTCS YCIOBHUSI:

(Vp, L) PIL< filp)lfAl), (1)
VL, M) L || M < fo(L) || f2(M). (2)

B naspneitiem 6ynem caurarh, 910 f1 = fo = f.
Ucnonb3yst pesyabrarsl cratbi [11], HeTPyHO yOeuThest B CIIPABEJINBOCTH CJIE LY ONIEr0
YTBEPIKJICHHUS.

IIpeanoxenune 1. Hzomoppusm AH-mockocrn H ma AH-mmockocts H' coxpansier or-
HOIMIEHHe CMEXKHOCTH Ha MHOX>KECTBE TOYEK H IPSIMBIX, a HECMEXKHBIC TOUKH U HECMEXKHBIE
npsiMble mIockocTu H 11epeBojuT, COOTBETCTBEHHO, B HECMEXKHbBIE TOYKH U HECMEXKHbBIE ITPsi-
Mble maockocTa H'.

Hampagsnerue AH-miockoctu H, KoTopoe omnpeiesisier ripsimast M 9Toit miockocT 0003Ha-
qaeM I1;y.

Caencrue 1. Besakuit nzomoppusm f AH-miockocrn H na AH-miockocrs H' yiosiie-
TBOPSIET YCJIOBHIO

HMNHL@Hf(M) NHf(L). (3)

3AMEYAHUE 1. U3 omnpenenennsi 1 BBITEKaeT, 9To OTHOIMeHWe wuzoMopdmsma AH-
IJIOCKOCTEH! SIBJISIETCSI OTHOIIIEHNEM SKBUBAJIEHTHOCTH, a U3 YCJIOBHUs (2) CIIeJyer, 4To BCIKUii
uzomopbusMm f : H — H' unpynupyer 6ueknuio F' muoxkecrsa nHanpasienuit AH-mmockocrn
H na muoxkectso Hanpasienuii AH-1iockoct H' | onpe/iesieHHYIO yCI0BAeM

F(Ily) = My < F(M) = M. (4)

Wcnonb3yst akCHOMBI TepHAPHOTO KOJIbITa [10], MOXKHO yCTAHOBUTH CIPABE/JIMBOCTD YTBEP-
KJIEHUS.

IIpengioxkenue 2. Ecomu qiss TRT = (T;t,0,1,~) u TRT' = (T";¢,0,1, ~) cymecrBytor
6uekrun o, 3,7v,0 : T — T’ Takne, 4T0o

(Va,b,c€T) 4(t(a, b, ) = t(ala), 5(b),7(c)), (5)

TO CHpaBEIHBBI CJIEJIYIONIHE CBOHCTBA:

1)y=0<a(0) =0« 5(0) =0;

2) ¥(0) =0 =06(0) = «(0) =0, 3(0) =0,y =6 (a € D& afa) e D) (be D&
B(b) € D');

3)7(0)=0,8(1)=1w a=0;70)=0,a(l) =1« =4

B nanbreitmem cauraem AH-tepuapet H = (T t,t0,0,1,~) u H = (T";t,1,0,1,~) no-
CTPOEHHBIMHE, COOTBETCTBEHHO, HaJ{ periepamu R(po, p1,p2) u R'(py, p}, ph) AH-mnockocreit H
u H' (H = Hg,H' = H},). Yepes (po; X,Y) u (pj; X', Y') obosnagaem addunmbie cucreMs
koopaunar AH-tiockocreit H u H' coorsercryionue peniepam R u R’; Touku pg, p1, p2 (a
TakzKe TOUKH Py, P}, Ph) oroxkaecrsisiem ¢ roukamu (0, 0), (1, 0), (0, 1), a npsimbre X n Y (X’
uY') — ¢ upameivu [0, 0] u (0,0). Yepes D u D' o6o3nataeM MHOXKeCTBa JeuTeseil Hyst
Bmecre ¢ Hyaaymu AH-teprapos H u H' coorBeTcTBeHHO.

OnPEAENEHUE 2. AH-repuap H = (T';t,t0,0, 1, ~) HasbiBaeTCst wp,w1,ws, ... ,ws U30-
monnvm AH-tepuapy H' = (T';t,t0,0,1, ~), eciiu COOTBETCTBEHHO:
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0) cymecrByer 6ueknus « : T — T’ Takas, 910

(Va,u,v €T) a(t(a,u,v)) = t(a(a), (), a(v)),
(Vb,neT) (Yme D) a(ty(b,m,n)) = to(a(b),a(m),a(n));

1) cymecrBytor 6uekiuu o, 3: T — T u § : D — D’ Takue, uro

(Va,u,v € T)  B(t(a,u,v)) = t(e(a), B(u), B(v)),
(Vb,neT) (Yme D) afto(b,m,n)) = to(B(b),d(m), a(n));

2) cymecrBytor 6uekimu «, 3, v : T — T' u npu stom « : D — D' Takue, uro

(Va,u,v €T) B(t(a,u,v)) = t(ala), y(u), B(v)),
(Vo,neT) (Vme D) a(te(b,m,n)) =to(5(b),a(m), a(n));

3) cymecrByior 6ueknuu «, 3,y : T — T' u 6uekuus § : D — D' rakue, uro

(Va,u,v0 € T) B(t(a,u,v)) = ta(a),v(u), B(v)),
(Vo,neT) (Vme D) a(to(b,m,n)) = to(5(b), 5(m), an));

4) CymecTBYIOT OUEKIUU Ctyyy,y Bg, ¥ 2 T — T, ayist moboro a uz T u gy jmoboro m uz D
u 6ueknuda 0 : D — D' Takue, uTo

(Va,u,0€T)  Ba(t(a, u,v)) = t(ao(a), v(u), fo(v)),
(VbneT) (Vme D) a=tyb,m,n) < ap(a) =to(Ba(b),d(m),am(n));

5) cymecTByIoT ouekimu o, By, v : T — T', pyst mo6wix b,u u3 T u 6uekuus 6 : D — D'
TaKme, 9To

(Va,u,v € T) b= t(a u U) <~ ﬁO( ) - t(ab(a)/}/(u)vﬁu(v))a
(Vo,n €T) (Ym e D) ap(to(b,m,n)) = to(Bo(b),d(m), ao(n));

6) CymIEeCTBYIOT OUEKIMU (i, By, v @ T — T’ mua moboro w uz T u moboro m uz D u
6uexknus 6 : D — D’ rakne, uro

(Va,u,v €T)  Bo(t(a,u,v)) = t(ao(a),y(u), Bu(v)),
(Vb,neT) (Vme D) ag(to(b,m,n)) =te(Bo(b),d(m), am(n));

7) CymecTBYIOT OUEKIN (X, By, Ta, ¥ 2 T — T’ mast mobeix a, u u3 T u soboro m u3 D
u 6ueknud 6 : D — D' Takue, 4To

Va,u,v €T) 7o(t(a,u,v)) =tlap(a),y(u), Bu(v)),
(Vo,neT) (Vme D) a=to(b,m,n) < ap(a) = to(ra(b),(m), am(n));

8) CyIEeCTBYIOT OUEKIUN (X, By, v 2 T — T mus mo6oro u uz T u soboro m u3 D,
oueknus 0 : D — D' u 6uexknua g : T x T — T’ x T’ Takue, uTo
Va,u,v €T) b=t(a,u,v) b =td, v(u),B.(v)),
(VoneT) (Vme D) a=ty(bym,n) < d =tyd,5(m),am(n)),
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rae g(a,b) = (a/,0') < (a/,b') — pemenne cucrembl ypaBHeHHit
y =t(z,%,60(b), = =to(y,4(0), ao(a)).

IIpengioxkenune 3. Ilycrs L = [uy,v1] u M = [ug,vy] — npsiMble epBOro poja OTHOCH-
TesIbHO HEKoTOporo perepa R(po, p1,p2) AH-mmockocru H. Torza

HLNHM<=>U1NUQ. (6)

< Coruacuo TH1 [10] ycsioBue uy ~ ug paBHOCHIbHO TOMY, 910 LNM = & nin npsimble L
u M umeror 6osee omHoi obieit Touku. Eciim LNM = @, to II;, ~ 11, a ecu HafimzeTcs mapa
TOYEK, KaxKJasd U3 KOTOPBIX WHIIMJIEHTHA OJIHOBpeMeHHO npaMbiM L u M, To L ~ M, orkyna
II;, ~ Il cornacHo ompenesieHnio cMexXHbIX Harpabiaenuit. Eciau Il ~ IIs, To HaliayTcs

IIpsIMbIe L e I, u M/ e Iy, Takue, uro L' ~ M'. Orciona umeem L/ = [ul,v{] u M/ =

[uz,vé], CJIEJIOBATENILHO, U] ~ U.

Hycrs S €T/ ~,S#DuS/ eT//~,5 # D/

OnPEAENEHUE 3. AH-repuap H = (T';t, 10,0, 1, ~) HazoBem wg uzomonnwvim AH-teprapy
H/ = (T/;t,t9,0,1,~), ecim CyIIecTBYIOT OUEKIHH (y, By, Ty : T — T/ myist moGoro b u3 T,
mo6oro u w3 T\S, moboro m u3z S U D u 6uekumn v : T\S — T/\S/ ué:S — D/, D — 5/
TaKue, ITo

(Vu e T\S) b= t(a,u,v) & fo(b) = Haw(a),7(u), Bu(v)),
VueS) b=t(a,u,v) < ap(a) =to(Lo(b),d(u), (v)),
(Vm e D) a=ty(bym,n) < By(b) =t(ap(a),d(m), 7m(n)).

Teopema 1. AH-repuap H = (T';t, to,0, 1, ~)w; uzoronen (i = 0,1,2,...,9) AH-repuapy

H/ = (T / it,t0,0,1,~), Torya u ToJBKO TOT A, Korja cyiectByer uzomopgusm f : H — H / ,

T&KOI7I, 4TO COOTBETCTBCHHO:

/ /

0) f(po) = pp, f(p1) =1y, f(p2) = Py,
1) f(p()) :p67 f(pl):plb f( ):Y/,
2) f(p()) :p67 f(pQ):p,Q7 f(X) :X/7
3) f(X) =X/, f(Y)=Y/,

4) fY) =Y/,

5) f(X) =X/ ullyyy ~ 1y,

6) f(X) || X/ u f(Y) | Y,
Y)Y,

8) Uyeyy ~ Iy,

9) f(X) =X/ Ty ot Ty

< CupaBeyInBOCTh KazKJIOTO YTBEPKJICHUSI TEOPEMbI yCTAHABIMBAETCS MO CXOXKEH Cxe-
me. Jlokazken, Hampumep, yrsepzxenue 5). Ilycrs msomopdusm f : H — H/ ynosmersops-
er ycjoBuio 5 Teopembl 1. Torma yuuTbiBasi, 9TO OTHOIIEHHE CMEXKHOCTHU JJIsi HAIIPaBJICHUI
AH-nytockocTn sIBII€TCS OTHOIIEHUEM SKBUBAJEHTHOCTH, a, TaKKe IPUMEHsIs CJeJCTBHe 1,
3aKJ/II0YaeM, UTO IIPU JIAHHOM u3oMopdu3Me f obpasaMu IPsIMBIX IEPBOTO Pojia (BTOPOro
pona) [10] orrHOCHTEIBHO pernepa R SABJISIOTCS MpsiMble TIEPBOTO pojia (BTOPOro pojia) OTHOCH-
TeJbHO penepa R,

[TosTomy onpenesmm GUEKIUK Y U 0 COOTBETCTBEHHO yCIOBUSAMU

Y(w) =/ & F(Ilyy) =y (7)

s(m) =m/ & F(Il, ) = i/ sy (8)
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Tasee, nisi PUKCHPOBAHHBIX d71eMenToB b, u € T onpeeanm Guekuun By, op : T — T/
CJIEIYIONIUM 00Pa30oM:

Bu(v) = v & f(lu,v]) = [7(“)’0/]7 (9)
ap(a) = a’ & f((a,b) = (a/, Bo(b)). (10)
Torma u3 (9) u (10) caexyer, aro f([u,v]) = [y(u),Bu(v)], f((a,d)) = (aw(a),Bo(b)),

f((m,n)) = (6(m), ap(n)). Tak kax orobparKkenue f COXpaHseT UHIMICHTHOCTH TOYEK U MIPsi-
MBIX MMeeM, 4TO Jyist JHOObIX a, u, v u3 T b = t(a,u,v) < Bo(b) = t(ap(a),y(u), Bu(v)). dus
m00bIx b, n u3 T' u ymoboro m uz D ay(to(b,m,n)) = to(Bo(b),d(m), ap(n)). Takum obpazom
H ws H/.

Iycrs teneps H ws H/. Torna ecim orobpazenue f ompegenuts yeaosusmu f((a, b)) =
(as(a), Bo®)), F([t,]) = (Y(w), Bulw)], F((m, m)) = (5(m), ao(n)), 1o mowsTHO, Wr0 f GyseT
nsomoppmsmom H — H /. Hastee, yauTsiBasi ycsoBue TeopeMbl, nmeeM, 9to u3 to(0,m,n) =n
crepyer ag(n) = to(Bo(0),d(m), ag(n)), a suauur, 0 = to(Fo(0),5(m),0). Orcrona Fy(0) = 0.
Teneps u3 Toro, aro [y(v) = t(ay(a),v(0),Bo(v)) momyqaem 0 = t(ay(a),v(0),0), orkysa
~(0) = 0. ITosromy f([0,0]) = [7(0), Bo(0)] = [0, 0], a Tax Kak HpsiMble BTOPOTO POJIa OIIPE/Ie-
JISIIOT CMezKHbIe Hanpasyenus, 1o ¢y ~ Iy

Vcnonb3oBanne wy—ws U wy U30TOLHIA II03BOJISIET PEIIUTD 3a/1a9y II0OCTABICHHYIO B JAHHOMN
crarTbe.

ONPEAENEHUE 4. AH-tepmap H masoem cpsizanubiM ¢ AH-tepnapom H/ memou-
KOI wj,wj, . ..,wy,wy u3oTonuii, ecmmu cymecrsyior AH-repuapnt H;, Hj, ... H; Taxue, 910
Hw; H H; wj Hy,...,H wy H.

OueBnao, uT0 JitoObie AH-TepHADBI, CBSI3aHHBIE TEMOYKON W M30TOIHI KOOPIUHATUIUPY-
10T nzoMmopdubsie AH-miockocru.

Teopema 2. J[ist Toro uro6sr AH-reprapsr H u H/ kooppunaTusuposan n30MopgHLIe
AH-mockocTr, HEOOXOAUMO H JJOCTATOYHO, UTOOBI MX MOXKHO OBLIO CBSI3aTH IEINOYKOH He
boJiee deM U3 IeThIPEX w H30TOIHE BHJA Wy — Ws, W9.

< Hocrarounocts ouesumna. Ilycrs AH-miockocrs H = (P, L; I, ||, ~) usomopdua AH-
mockoctu H' = (P/ LT, I, ~) u AH-tepuapst H u H / HOCTPOEHBI, COOTBETCTBEHHO, HAJL
penepamu R(po, p1,p2) u R'(py, p}, ph) srux miockocreit. Torga econ usomopdusm f : H — H'
YIOBJIETBOPSET yCJI0BHIO TeopeMbl 1, To AH-teprapnt H u H' cBsa3aHbI HEIOYKON U3 OMHOM w
uzoronuu. [Ipeamnosoxkum, 9To f HE YIOBIETBOPSIET YCJIOBUIO TEOPEMBI 1.

ycrs f(po) = qo, f(p1) = @1, f(p2) = g2, a qog1 = X1 1 gogz = Y1. Pacemorpum cirydait
korpa Ily, 4 II,. Torma Y1 N X/ = r9. Beibepem Toukm ri I X/, ro I Y] Takue, 910 o % 11
u 9 7 re. Torma odeBmaHO, 9TO TpOiiKa TOYEK (70,71,72) 0Opasyer Hekoropslii perep AH-
wtockocru H/. Haj HEBBIPOKIEHHBIME TPOMKAME TOUEK (qo,q1,q2) u (ro,71,72) HOCTPOUM
AH-repuapsr H1 u Hs, coorBercrBenno. Torma umeem H wg Hi, Hi wg Ho, Ho ws H/ wm
Hy wy H/. Takum obpasom, AH-repuaput H u H / OKA3BIBAIOTCS CBSI3AHHBIMU JIMOO [ENOUKOl
wQ, W4, Wy, JTAOO TEIIOUKOR Wq, W4, Wy U3OTOIHIA.

ITycts Teneps Iy, ~ Ily,. Paccmorpum npamyio Xo = p(/)e/ . Torma nmeem, uro Xg & X /
u Xg oA Y/, n nosromy Iy, o Ily,. Ilycre Y1 N Xo = 1o, I Xo,ry I Y7 Takume, aro ro % 11
u rg % ro. lpenmongoxum, aro s1 I Xo u 81 o p6. Pacemorpum AH-tepuaper Hi, Ho u
H3, mocTpoeHHbIE Hal HEBBIPOXKIEHHBIME TPOHKaMu Touek (qo, ¢1,q2) 1 (ro, 71, 72), (P}, S1, D)
coorBercTBeHHO. Torma umeem H wg Hy, Hi wyg Ho, Hy w9 H3, Hj w4H/.

Orcrona mosydaeM, 9To B paccMmarpubaemoMm ciaydae AH-repraper H u H moxkHO cBsizaTh
[IEITOYKOM Wy, W4, W9, Wq U30TOMMIH. >

Canencreue 2. Jliobwie aa AH-repuapa AH-mockocru H MOXKHO CBsI3aTh IIEIIOYKOH,
cocrosiirieli He 6oJ1ee 9eM U3 TPEeX Wi, Ws, w9 H30TOIHI.
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B cBs13u ¢ Teopemoil 2 ecTeCTBEHHO BOZHHKAET BOIPOC O BO3MOXKHOCTH pEIleHHs 3a/a4u,
HOCTABJICHHON B HavaJjle CTaThby 6e3 IPUMEHEHUs IIOHATHs Helouku nzoronuit. OkasbiBaercs,
YTO MOC/Ie HEKOTOPOTO PACHINPEHNs CIINCKA YKA3AHHDBIX BBIIIE W M30TOIMI 3Ta 3aa9a MOKET
ObITH PelleHa 1 B TAKOI IIOCTAHOBKE.

OnpeAENEHUE 5. AH-tepuap H = (T;t,to,0,1,~) nazosem wig usomonnwvm AH-
tepuapy H/ = (T/;t,t,0,1,~), ecim CymIecTByioT GHEKIHE vy, By, Ty : T — T/ st mo6oro
b uz T\ D u mobbix u,m u3 D, a Takxke 6uekryn v : T\ D — T/\D/ u 81,09 : D — D/ rtakue,
49T0

(Vu e T\D) b=t(a,u,v) < 19(a) =t(Bo(b),v(u), ay(v)),
(Vue D) b=t(auv) < fob) = to(ro(a),1(u), Bu(v)),
(Vm e D) a=to(b,m,n) < 1(a) =t(Bo(b),d2(m), 7m(n)).

Teopema 3. AH-reppap H = (T;t,t0,0,1,~) w9 uzoromen AH-reprapy H/ =
(T/;t,t9,0,1,~) Torma u Tombko Torma Korga cymecrByer mzomoppumsm f @ H — H/ ra-
koif, aro f(X) =Y/ u f(Y) = X/,

< Iyers usomopdusm f : H — H/ ynosnersopsier yciaosuio TeopeMsl 3. Omnpejesnm
6uekmmio v : T\D — T/\D/ yciosuem

V(U) = u/ Aad F(H[u,v]) = H[u/ﬂ;/]a (11)

u Guekimn 01,09 : D — D/ takum 00pas3oM, 4To

81(m) =m/ & F(Ijy,,) =11, (12)

m/’n/>7
Sa(m) =m/ & F(Iy ) =1 (13)

Hanee nyist mo6oro b uz T\ D u 06bix u, m u3z D onpenenum Guekuuu oy, By, Tm 2 T — 17
YCJIOBUSIMH:

m/ n/]

ap(a) = a/ & f([b,a]) = [v(b).d'], (14)

Bu(n) =0/ & f([u,n]) = (§1(u),n’), (15)

Tin(n) =n/ & f((m,n)) = [62(m),n/]. (16)
)

Paccmorpum mponssosibiyio Touky (a,b) € H. Torma f((a,b)) = f([0,0]) N f((0,a)) =
(0, Bo(b)) N[0, 70(a)] = (Bo(b), T0(a)). Takum obpasom
f((a,b)) = (Bo(b), T0(a)). (17)
Torna n3 (14)—(16) nmeem, aro mst soboro u uz T\D : f([u,v]) = [y(u), o (v)], st 06010
uwu3 D : f(lu,v]) = (01(u),Bu(v)), u ams moboro m uz D : f((m,n)) = [d2(m), Tm(n)].
Orcrona yunreiBas (17) 1 coxpaHeHHe MHIMIEHTHOCTH, HoayvdaeM, uto H wig H/.

IIpemonoxkum Teneps, aro H wig H . [IycTs Ha MHOXKECTBe TOUYEK miockocTu H Ouekimst
f: H— H' onpenenena ycnosueM (17), a Ha MHOXKECTBE MPSIMbBIX yCJIOBUSMHU:

(VueT\D)  f([u,v]) = [y(u), au(v)], (18)
(V’LL € D) f([uav]) = <51(u)>6u(v)>7 (19)
(Vme D) f({m,n)) = [62(m), Tim(n)]. (20)

Torya ucnosnbayst (17)—(20) moxkuO npoBeputh, uro f Gyxer uzomopdusmom H na H /. Manee
u3 oupesesenns 5 ciaepyer, 9ro 01(u) = da(m) = 0, a Taxke [o(b) = 19(a) = 0. ITosTomy
X/,



Penepubre nzomopusmbl ahOUHHBIX €IbMCIEBOBBIX IIJIOCKOCTELH 4-55

Hycrs S €T/ ~,S#DuS €T/ ~, 8 +D/.

OnpPEAENEHUE 6. AH-tepuap H = (T';t,t0,0,1,~) HazoBem wi; usomonnovim AH-
tepuapy H / = <T/ it,t0,0,1,~), ec CymecTBYIOT OUEKIUH Oy, By, T © 1 — T /" st moGoro
buz T\S, moboro u u3 S u moGoro m u3 D u 6uexruu v : T\S — T/\S/, 6, : S — D/ 6, :
D—S8' ug:TxT—T/ xT/ takue, aro

(VueT\S) b=tla,uv) b =t y(w),a)),
Vu€S) b=tla,u,v) s d =ty 81(u), Bu(v))
(Vm € D) a=ty(b,m,n) < by = t(a/,ég(m),Tm(n)),

9

rae g(a,b) = (a/,b/) & (a/,b/) — pemenne cucremsr ypapuennit y = t(z,2(0), 70(a)), z =
to(y,61(0), Bo(b)).

Teopema 4. AH-teppap H = (T;t,t9,0,1,~) w1 wuzoromen AH-repaapy H/ =
(T/;t,t,0,1,~), Torma m ToMBKO TOINA, KOTga cymectByer mzomoppmsm f : H — H' ra-
KOH, 4TO Hf(Y) # 1y,

< JJokazarebCTBO 9TOi TEOPEMbI MOXKHO IIPOBECTU AHAJOTHYHO JIOKA3ATEIbCTBY IIPE/IbI-
nymeit, ecn B (17) nomoxurs f((a,b)) = g(a,b) = (a/,b/). Ilpu sToM, yuuTBIBasi, 9TO
B namaoM ciaydae f((a,b)) = f([0,b]) N f({0,a)) = (41(0), Bo(b)) N [62(0), 0(a)], To Ouek-
must g 3amaercs yeaosmed: g(a,b) = (a/,b/) < (a/,b/) — pemenne cucrenbr ypaBHeHmii
y = t(x,02(0), 0(a)), © = to(y, 01(0), Fo(b)). &

U3 reopem 1 u 4 BBITEKAET CHPABEUIMBOCTD CJIEYIOIIET0 YTBEPK ICHHS.

Teopema 5. AH-teprapst H u H/ B ToM n TOJIBKO TOM ciIydae KOOPAMHATHIUPYIOT
uzomopusie AH-miockocru (oquy AH-miockocrs), ecoin H wgH ! wmn H wy HY .
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