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OTPAKEHUE ®YHKIIUI U TUHEVWHBINA IPOTHO3

AHHOmMayua. 00KaA3aHa NepuooOUdHOCMb WUPOKO20 KIACCa PYHKYUL KaK cleo-
cmeue OMmpajiCeHusi YemHulxX U NPOU380abHLIX pe2yaapHulx @yuxyuil. C nomowwio pac-
CMOMPEHUsL HOB020 CKAIAPHO20 NPOU3BEOCHUsI 8 NPOCMPAHCIEE TUHEUHOU 000J104KU
UCXOOHBIX 1l eKMOPO8 OOKA3bIBACMC S COBNAJEHUE 3HAUEHUL O8YX PA3HBIX CKAISAPHBIX
npousgedenutl. Paccmompern npumep nunelino2o npeodpazo8anus Ha NIOCKOCMU OJis
CUMMEMPUYHO2O CIAYYAS, NPUBOOSUUL K 8O03MONCHOCMU NOIb308AMbCL OPMOSOHAb-

HOCMbO CMOPOH p0M6a npu npoexkyuu Ha njiocCKoCcmbs €20 CnopoH.

Knwueeswvie cnosa: onmumanvuas nuHelunas OUEHKa, ompdadsiceHue qbynm;uﬁ, ne-

PUOOUYHOCIb pe2YIapHbIX QyHKYull, 2eomempus Jlobauesckozo.

Beeoenue

ITepBas yacTh cTaThH MOCBSAIICHA O0JIee TOAPOOHOMY H3JIOKEHUIO KPATKOTO pe-
3ysbraTa npeaioxenus 2 cratbu [1]. OCHOBHOM pe3ybTaT MEPBOM YaCTH CTAThU U3-
noxeH B Teopeme 1. M3 nanHoro pesynbrara popMaIbHO CIEAYIOT OCHOBHBIE PE3YJib-
TaThl cTaTeit [1; 2], oTHOCsmMXCs K Mpeobpa3oBanmio Jlamiaca, HO TemMa JaHHOM CTa-
ThU HE UMEET MPAMOTO OTHOILICHUS K pe3ybTaTaM 3TUX CTaTeH.

B kauecTBe WILTIOCTpALIMK pe3ybTaTa TeopeMbl 1 mpuBeeM npumMep, J0Ka3biBa-
0NN BO3MOXHOCTh MEPUOIUYHOCTH (DYHKIIMU KaK Pe3yJbTaT OTPAKCHUS €€ 3Haue-
HUW OTHOCHUTENBHO KaKoW-TnOo To4kW. B mpumepe ucnonb3yroTcs onpenencHue A-
CUMMETPHUU. €CJIH B UCXOJHON CHUCTEME KOOPJIWHAT YPAaBHEHHE KOMIUIEKCHOW (PyHK-

uu pasHo Z = f(P), To ypaBuenne z=g(p) = f (2A— p) onpenensier CHMMETPHYHOE

otpaxkenue 3Hadenwii ¢ynxkmmm T (P)  ormocurenmsro Toukm B =(0,A)

(g(p)=f(a—(p-a)), ecnu f(a+(p—a))=f(p)); Ml OymeM Ha3bIBATL IAHHOE
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oroopaxenne A-cummerpueii f,(p). Eciu npoussonsayro Gpyukuuio f(p) crauana

CIOBHMHYTh Ha BenumuuHy 2A BIpapo, a 3aTeM OTPa3UTh OTHOCUTENLHO TOUKH (0, A) , MBI
noiayunM ucxoanyio pyukuuio f(—p)= f(p) (mocrarouno mpocneauts nepemelie-
aue ocu Re P =—A npu Takom npeobpasoBanum). 3aTeM CABUHEM MOJIYYHBIIYIOCH
(ynxuuro croBa Ha 2A Bnpaso u otpasuM otHocHTENbHO Toukn (2A,0) ; Buxy mc-
XOJHOM YETHOCTH Pe3yJIbTaT NpeoOpa3oBaHms COBIAIET CO CABUHYTOM BIIPaBO HA Be-
mmuuny 2A ¢yukuumeit f(p). Beugy Toro, uto pesynsTaThl 1epBOro u BTOPOro mpe-
00pa3oBaHus COBIANAIOT C OJHOM M TOM ke pynkuueii f (—pP) (gocTrarouno 3aMeTHTS,
4TO BTOPOE NPeOOpa3oBaHNe aHAIOIHIHO [IEPBOMY, HO CABHT U OTPAKEHUE IIPOMCXO-
JIUT C yIBOECHHLIM 3HAUEHHUEM [IAPAMETPOB, CIIEA0BATENLHO PE3YJIHLTAT TAKOTO MIPE0D-
paszoBanus Toxe f(—P) ), MbI momydaem, uto pesynsrar caura f(p—2A cosmager
¢ ucxonuoit ¢ynxmmeir f(P) xak pesympraT mepsBoro mpeo6pazoBaHHS, TO €CTh

f(p—2A)=f(p), u pynxusa f(P) crana nepuonmunoii ¢ nepuogom 2A. JaHHBIH
(bakT WUTIOCTPUPYET BO3ZMOKHOCTH JBOMHON CUMMETPHUH, IPUBOISIICH K TIEPHOTNY-
HOCTH, KOTOpPas J0Ka3aHa B TeopeMe 1 6e3 peanonox eHus 4eTHOCTH UCXOAHOM TOUKH
oTHOCUTENLHO Kakoi-mu6o Touku (0, A) . B manHOl TeopeMe n3 CyIIECTBOBAHUS OJI-

HOM A-CHMMETpUH BBIBOAMTCS CYIIECTBOBAaHWE APYTrod Toukw B-cummerpum mpu
A=B.

Bropas yacTe cTatbu MOCBSIICHA U3IOKEHUIO aHAIOTUYHOTO (akTa Ha aHTIUH-
CKOM si3bIKe. JloKa3aHO COBMAJCHUE JABYX PA3HBIX CKaJISPHBIX MPOU3BEACHUN B MPO-
CTPaHCTBE BEKTOPOB, IPUBOISAIIAS K OPTOrOHATBHOCTH CTOPOH MPOU3BOIBHOTO poMba
C TOYKH 3pEHHSI TBOWHOTO OPTOTOHATIBHOTO Mpeodpa3zoBanus, [3].

1. Ompaosicenue ynxyuti

B Teopeme 1 nokazaHa BO3MOXXHOCTH JBOMHOM CUMMETPHUH PETYISIPHON (PYHKITUN
B OTHOCHUTEIILHO OOITUX YCIOBHSX, HAJIO)KEHHBIX HA 3Ty (QYHKITHIO.

Teopema 1.

[Tycts dynkius z = f(p) peryasipHa npu Bcex —4A<Re p<4A, Ae(0,x). C Touku

3peHusl pasHbIX CHCTeM KoopAauHat ¢yHKuus z=f(2A-p), ompenemnstomas A-
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CUMMCTPHUIO, JOJIKHA ITOJYYaThCA TAK K€ KaK pC3yJIbTaT B-CI/IMMeTpI/II/I U3 OJHOTI'O UC-

XOJTHOTO PETYJISIPHOTO B UCXOJIHBIX KOOpANHATaX oToOpakeHus z= f(p), B=A.

Jloxazamenvcmeo.

Ecmu cniBuHYyTh Hayano KOOpAWHAT B TOYKY (—A0), TO ypaBHEHUS HCXOJIHBIX
otoOpaxeHut f(p) U z= f(2A—w) B HOBBIX KOOpJAMHATAX COBIAJAIOT C YPaBHEHUSIMU
CIABUHYTBHIX HalPaBO UCXOJHBIMH OTOOpakeHUsIMu: z= f(w—A),z=f (BA-w),w=p+A
(C TOYKHM 3pEHHMSI COTTOCTABIICHUS TOYEK KOMIUIEKCHOM TJIOCKOCTH JIAHHOE COTIOCTaBJIe-
HUE OCTAJIOCh MpPEeXHUM); z= f((4A—-w)—A), ecnu ucxonHass GyHkius z=f(w—A),
B=(—2A0), B HOBbIX KoopAauHarax. Ciaeq0BaTebHO, B HOBBIX KOOPJMHATAX 3TH JIBE

(1)YHKI_[I/II/I OIIPpCACIIAIOT HCXOOHOC 0T06pa)K€HI/I€ )51 B-CHMMeTpI/IIO (CI/IMMCTpI/II-O B TOYKC

B). IIpu 3TOM 3HaUYeHHE B J1000M Touke W =3A—W HCXOJIHOW QyHKIMH f COBMagaeT
co 3HaueHueM (QyHKuuu ¢g(w) B-cumMerpuu B TOUYKE W, CUMMETPUYHON OTHOCH-

TEJIBHO TOYKHU B, BBUAY HCU3MCHHOCTH COIIOCTABJICHUA TOUYCK, CUMMCTPHUYHBIX OTHO-
CUTEJIbHO B 1iid Pa3HbIX CUCTCM KOOPAWHAT. C I[pyroﬁ CTOPOHBI B-CI/IMMeTpI/IH B HO-

BbIX KOOpJAWHATaX COBNAAACT C D-CI/IMMeTpHeﬁ B TOUKe D =(3A/2,0) B HOBBIX KOOPIU-
HaTax B TOM CMBICJIE, 4TO 3HaueHne g(w)= f(3A-w) (To ke camoe Kak B B-cummer-
pHUH) 3TO — 3HAUYCHUE PYHKIMHU ¢(W) B TOUKE W, CHAMMETPUYHON OTHOCUTEJIBHO TOYKU
W =3A-w yXe JUisi HOBOM TOYKM cUMMETpuu D (1o ompeneneHuto (QyHKIUU
z=f(3A—w) B HOBBIX KOOpJAMHATAX). MBI JI0Ka3aJH, 4TO UCXOJHOE OTOOpaKEHUE TO-
YeK IUIOCKOCTH SIBJIIETCS OJHOBpPEeMEHHO B-cummerpueir m D-cummerpueit  (
B =(-2A,0),D=(3A/2,0) B HOBBIX KOOpIMHATAX).

Teopema 1 nokazana.

2. 'eomempust na nnockocmu 6 pazuwix macuma6bax (The English variant of main
result)

The second important fact of the article is related to the orthogonal transformation

on a plane:
1 1
A=(ﬂﬁ)(1 _1],
where
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A=A'=A A =E;
we consider the A matrix inthe x,x, basis in the symmetric situation, if || x, =] x, ||
, and the linear optimal estimation of x, is &, =cQ,,Q, = x, +X,,c =const, where Q,Q, are
the diagonals of rhombus with the x,x, sides. It is obviously,
Ax, =Q/\2, A%, =Q/N2, AQ =x2,A'Q, = x,\2, At=A
By definition, A is the linear transformation with the A matrix in the x,x, basis:
Ax, =Q/2, Ax, =Q,/\[2. We use the second scalar production from the article [3], (the

first scalar production is the primary production). We can use, that
(AXx,AX,), =(Ax,Ax),. The fact is a result of the formula
(AY1:AY,), = (A& + f&,), A8 + £:8,)), =
=((wAe + fiAL,), (0, Al + B,A8)), =
= (Al + LA, (A8 + B,A8)) = (A Y1 AY )i
48 + 8, = Y1, 08 + 3,8, = Y,
a, B =const.,e =X/ X [,=X/1 X |, &,=Li=12,
where
Al = (& +€,)/N2, Ae, = (&, ~&,)/N2,
with help of (Ae,Ae), =1 (Ae,Ae), =(Age,Ae), =1, and || Ae |,=I & |l,=1 as the re-
sult of the orthogonal transformation of the e,e,,(e.e,),=0, i=1,2 (we use, that
le |l,=le |,=1 on the sides of the rhombus, and the Ae, expression is the linear combi-
nation and does not depend on the scalar production too); (E;,E;), =(E,E;),=0,i = j, if
E =Ae, lel,L=llel,=Li=12, (||%+X%|,=Ilx-Xl,, Ex=x, for all x [3]). From
(AYiAY,), =(Ay,AY,),  for all y,y, we get 0=(x,x),=(xx), (we use
x =oE, +BE, =Y,.X, =a,E + BE, =y, for some constants «,, 53,i=12). The second fact
we can obtain from
0= (A%, A'%,), = (AQ/N2.AQ/N2), = (AQ/N2, AQ/N2), = (A% Ax,), = (x%.X,), 100,

where A’ =A*=E inthe x,x, basis. As the result of the orthogonal A transformations
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we get (AQ,AQ,) =(x.%,)=0 (for both scalar productions from the first fact). It is the

second fact. From the fact it is possible to suppose, that (x.,x,) =(x,X,), =0.
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