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BBenenue

C 3agavell anmpoKCHMAaIMK JOBOJBHO YacTO BCTPEYAIOTCS HCCIIEIOBATEIN U WH-
JKEHEpHI B Pa3IMYHbBIX 00JIaCTSAX HAYKHU U TeXHUKU. OHa UCIIOJb3YeTCsl KaK MPU BBINOJ-
HEHUHM MaTeMaTHYeCKHX pacueToB M MaTeMaTHYECKOTo MOJCIUPOBAaHMA, TaK U MpU
MIPOEKTUPOBAHMH KOMMYHHKAIHOHHOTO 000PYIOBaHHs, CUCTEM TEXHHYECKOTO 3pEHHS,
BBICOKOKAQUECTBEHHOI'0 3BYKOBOCIIPOHM3BOJLALIEIO 000PYAOBAHHS, a TAKXKe aHAIU3UPY-
IOILIUX CUCTEM MEAUIIMHCKOTO 000PYAOBaHUS.

[IpumepoM HEOOXOOMMOCTH IPOBENEHUS MPOUENYyp NPUOIMKECHHS MOTYT
CIy’)KMTh pacyeThl, MPU KOTOPBIX HCIOJB3YIOTCA CIELHANBbHBIE MAaTeMaTHYECKUE
¢ysxuu. Ha mpakTuke OHM 9acTO 3aMEHSIOTCS MPUOIMKCHHBIMU aHAIUTHIECKU-
MU COOTHOIICHHSMH, TaK KaK OOJBIIMHCTBO W3 HUX aHAJIMTHYECKU CIIOKHBIEC U He-
ymoOHBIE IS JanbHEHmuX pacueToB. Bee 3To mpuBOANT K HEOOXOAMMOCTH pa3pa-
OOTKHM KpUTEpHs ONTHMaJbHOCTH. B naHHO#l paboTe paccMaTpHBAaIOTCS NMPUMEPHI
PaBEHCTB OCHOBHBIX alIIPOKCHMATHBHBIX XapaKTEPUCTUK B M30METPUUYECKUX IpO-
CTpPaHCTBaX, KOTOPbIE HATSAAHO JIEMOHCTPUPYIOT HEOOXOIUMOCTh KPUTEPUS OINTH-
MaJIbHOCTH.

IIpumMepsI paBeHCTB OCHOBHBIX ANIMPOKCUMATHBHBIX XapaKTePUCTHK
B M30MeTPHYECKHX NMPOCTPAHCTBAX

[Tycte ¢ — WM30MeTpUUYECKOe M JIMHEHHOE OTOOpaKEHHWE JIMHEHHOTO HOPMHPO-
BaHHOTO TpocTpaHCTBa X Ha JMHEITHOe HOpMHUpOBaHHOE mpocTpaHcTBO Y. Torma

PacCTOsIHUC MEIKAY MMPOU3BOJIbHBIMU 3JIEMEHTAMU a U b MMPpOCTPAHCTBA X PaBHO pac-

CTOSIHHIO MEXAy uX obpasamu ¢(a) u ¢(b) B mpoctpanctee @(X) =Y, T.e.

px (a,b)=[a=b|, =py (e(a), o(b) =[|o(@) ~ o), . [a], =|e@)]l 1)

[Mocnennee paBeHCTBO ClIEyeT U3 IMHEHHOCTH OTOOpasKeHNSI.
Iycte nanee M u T — npou3BOJIBHBIE MHOXECTBA NpocTpaHcTBa X, (M) u

¢(T) — ux nzomerpuueckue obpassl B mpocTpaHcTBax ((X), A — NPOU3BOJIBHBIHI

JIMHEWHBIH OIepaTop, KOTOPHIH OTOOpaXkaeT HPOCTPAaHCTBO X B IMOINPOCTPAHCTBO
A(X)=U c X, Ao@ — COOTBETCTBYIOIIMI eMy JMHEHHBII OrepaTop, KOTOPbIi 0T00-

paxaet npoctpancTBo @(X) B moampoctpancTBo ¢(U) TakuM 0Opa3oMm, 4To I Kax-

noro 3nementa b e X

A(e(b)) = ¢(4(b)). O]
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OGosnaunm py (b, A(b)) =||b— A(b)|, paccrosmne mexay snementom be X u
ero obpasom A(b) eU, koTopoe Ha3bIBAIOT MPUOIMKEHHEM diieMeHTa D 3amaHHbIM
nuHeitneiM - oneparopom A, py (e(b), A(p((b)) = ||(p(b) — Ao ((p(b))"Y . px@T)=

=inf py (a,u)=inf ||afu||X — paccTosiHHE OT 3JeMeHTa d € X KO MHOMXECTBY
ueTl ueT

T © X, KOTOpOe Ha3bIBAIOT HAMIYYIIMM MPUOIIKEHUEM 3IEMEHTa a 3JIeMEHTaMU
mHoxkectBa T (cm., Hampmmep, [1]), py(@(a), @(T))= inf py(p(a), p(u))=
o(u)eg(T)
= inf || o(a) —p(u) "Y’ px (M, A(M)) =sup px (a, A(@)) — paccrosiaue MexIy
o(U)ep(T) aeM
MHOXeCcTBOM M < X u ero o6pazom A(M), koTopoe Ha3bIBalOT HPHOIIKCHAEM

MHOXecTBa M 3amaHHBIM JHHEHHBIM omepatopoM A, py(e(M), A(p(M))) =

= sup  py(e@), A(e(a)); px(M,T)=suppx(aT) — paccrosHue MexALy
o(a)ep(M) aeM

MHOXkecTBaMH M 1 T, KOTOpoe Ha3bIBAIOT HAWIYYIIAM MPUOIMKECHHEM MHOXE-

crea M oamementamu MmHOXectBa T, py(o(M),o(T))= sup py(o(a), o(T));
o(a)ep(M)

L(X,U) — MHOXeCTBO BCEX JIMHEHHBIX OMEPaTOpoB A, KOTOPBIC 0TOOPaXaroT Mpo-

crpanctBo X B smaeliHoe moanpoctpancteo U, L(p(X), U)) — muOXKEcTBO BCex

JIMHEHHBIX OTIEPaToOpOB A © (), KOTOpbIE OTOOPAXKAIOT MPOCTPAHCTBO (X ) , H30OMETPHUHOE

npoctpanctey X, B moanpocrpancteo  ¢(U), wusomerpuunoe mpoctpanctey U,

MM, U)y = inf pyx(M,A(M)) — Haunydinee auHeiHOEe OTOOpaXKeHHE MHO-
AcL(X V)

xectBa M nuueiinbiMu omepatopamu MHOxectBa L(X,U), AMo(M), oU))y =

= inf py (e(M), A(e(M))); {M,} — MHOKeCTBO BceX JIMHEIHBIX IOJ-
ApeL(o(X)o(U))
npoctpanctB F, pasmeproctu He 6onee n mpocrpanctBa X, {@(M,)} — mHOXe-

CTBO BCex JMHeHHbIX noanpoctpancts ¢(F,) pasmepHocTn He Goiee N H3OMeTpHYe-
ckoro obpasa mpoctpanctea X, d,(M)x = inf py (M, F,) — n-mepHsIii mo-
n n

nepeunuk 1o KosimoropoBy muoxkectBa M B mpocrpanctee X, d,(e(M))y =

= inf py (0(M),0(F,)); A,(M)x= inf A(M,F,)x — JuHEHHBIH N norme-
o(F)lo(M)} m I Ry

peunnk MHO)kecTBa M B ipoctpanctBe X, A, (@(M))y = inf Mo(M), o(Fy))y -
P aE oMy "

W3 paBenctB (1), (2) U COOTBETCTBYIONINX ONPEACICHUHN CleayeT PaBEHCTBO afl-
MPOKCUMATUBHBIX XaPAKTEPUCTUK IJII UBOMETPHUUCCKUX DJIEMCHTOB U U3OMETPHUUCCKUX
KJIACCOB 3JIEMEHTOB COOTBETCTBYIOIINX N30METPHUYECKHX POCTPAHCTB, 3 UMEHHO:

py (¢(b), Alp(b))) =px (b, A(b)), @)
py (9(@), o(T)) =px (a,T), @)

py (9(M), Ale(M))) =px (M, A(M)), (5)
Me(M), oU))y =A(M,U)x, (6)
py (¢(M), (T)) =px (M, T), Q)

dy (e(M))y =dn(M)x, ®)
An(@M))y =2An(M)x. ©9)
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Ecmn UgeT,ageM,a eM, i eT, AyeL(X,U),FOe{M} n Fle{M,} —
3KCTpEMAaJIbHBIC 3JIEMEHTHl COOTBETCTBEHHO I BenmuuH Py (8, T)=px(a, Up),

px (M, AM))=px(ag, A@g)), px (M, T)=px(a,t1), MM,U)x=px(M, Ay(M)),
dy(M)x=px (M,F) 1 4,(M)yx=A(M, FY)y, 1o 13 paercts (1)«9) crenyer, uto
ux msomerpuaeckue 00passi @(Ug) € (T), @(ap) € 9(M), ¢(a) (M), o(uy) € ¢(T),

AgeopeL(o(X), o)), o( Fr? ) u (p(Fn1 ) — 3KCTpeMalibHBIC DJIEMEHTBI COOTBETCTBEH-
HO JUTS BEJINYWH, 3aIIMCAHHbIX B JIEBBIX YacTsX paBeHCTB (4)—(9).

[TockonmbKy anmmpoOKCHMAaTUBHBIE XapaKTEPUCTUKH A1 QyHKIMH 1 KiaccoB (yHK-
Ui HanOoJiee MOJTHO HCCIENOBAaHBI B MPOCTPAHCTBAX ACHCTBUTENBHBIX (YHKIHH OT
OJIHOW NeHCTBUTENBHOM MEepeMeHHOH (cM., Hampumep, Ooubnuorpaduto pabort [2-9]),
OyzneM paccMaTpuBaTh M30METPUIECKHE OTOOPa)KEHWS HPOCTPAHCTB JIEHCTBUTEIHHOM
¢byukiuu ot 1+ M nmepeMeHHbIX, KOTOpble mocTpoeHsl B [10], Ha mpocTpaHCTBa Aeii-
CTBUTENBHBIX 2T-TIEPUOANICCKUX DYHKIUI OT OJJHOM ITEPEMEHHOM.

IIycth X — OIHO W3 MPOCTPAHCTB C, EOO WIH I:p (1< p <) nmedCTBHTENBHBIX

2T-MepUOTUYCCKUX (GYHKIUA OJHON MEePEMEHHOW, COOTBETCTBEHHO HEMPEPHIBHBIX,
CYIIECTBEHHO OTPAHUYEHHBIX U M3MEPUMBIX C HOPMaMU

o 1/p
Ifle= sup | £, |f ] =supvrai f(x)], ”f"’g = H f(x)|pdx
Xel0,Z2n Xel0,Z2n 0
)ZMm — JuHeliHble HOPMHPOBaHHbIE mpocTpaHcTBa Qynkumin f(X, y) =

=f(X, Y1,--- Ym) 2T-IEPHOJUUECKUX IO IEPEMCHHOM X, KOTOPBIC IPH KaXaoM (uk-
cupoBaHHOM Y >0 TpUHAIIEKAT COOTBETCTBEHHO IMPOCTpaHcTBAM X € HOPMaMu

|| f(x, y)”)ZM :sup|| f(x, V) ")Z’ e HepaBeHcTBO Y >0 06O3HAYaeT, YTO BCE KOOP-
" ys0

AWHATBhl BCKTOpa )7 HCOTPULIATCIIbHBI W XOTS OBl OJHa W3 HHUX IIOJIOKHTCIIbHA,

Ky”‘ (X)=K(x,y¥) — nenpranomobroe simpo (cMm., Hampumep, [11-16]) 2m-nepuo-

JIMYIECKOE TI0 IepeMeHHON X ¢ psnoM Dypbe:

13 o _1(1, ¢ )
o kzz_:wllfym(|k|)e = (2+k2::1wym(k)coskxj Kym(x),

T

- ap n-1 ap n-1
X 2 Fon1 =4Tho1(X) ==+ D" (ay coskx+ by sinkx) ==+ > A() a b eR
k=1 k=1

— MPOCTPAHCTBO BCEX TPUTOHOMETPHUYECKUX TOJMHOMOB crereHd He Boime (N—1) c
JICUCTBUTEILHBIMU KO PUIIEHTaMH.

B [10] noka3zano, 4To JMHEHHOE HOPMUPOBAHHOE IPOCTPAHCTBO X HU30METPUYHO JIU-
HEHHOMY HOPMHPOBaHHOMY HPOCTPAHCTBY CBEPTOK X ¢ HEOTPHULATETbHBIMH JIETBTAIIO-

TOOHBIMU stapamu [17-21] {)A(- * Kym } ¢ HopMmoii IpocTpaHCTBa XM m 1 {Fonq * Kym }=

n-1 _
= {(Tn—l * Kym )(X) = a70+ Z\Vym (KA (Tha(X) € Fapg) A (Y > 0)} —— H30MeT-
k=1

pudeckuii oopa3s npoctpancTsa Fo,_q.

O003HauUM
1 21

U, (A, f,x):l(xn*f)(x)z [ Aa® f(x-t)dt
'
0

T
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}\’(n) n-1
JIMHEHWHBIN omepaTop ¢ aupoM A (t) = %4— Z k(kn) coskt, koTopelii oTOOpaXkaeT mpo-

k=1
ctpancTtBo L B moampoctpaHcTtBo Fop_g, Upo Kym =U, * Kym — COOTBETCTBYIOILUI

eMy ImHeifHbIiH omepatop (2), U, (A* Kym , F)(X) :%((Xn * Kym) * f)(X), xoTopsbiit
oroOpakaeT npoctpaHcTBa {X * Kym} (cM. (14) u3 [10]) COOTBETCTBEHHO B HOIIPOCTPAH-
crBa {Fp,_1 * Kym }. Ecnu nenbranono6Hoe sapo Kym (X) meorpuuarensuo [22-29], T0o B
CHIy HW30METPHYHOCTH IPOCTPAHCTB {)Z * Kym} m X um omx HOIPOCTPAHCTB
{Fon_q * Ky"‘} u Fpnq u3 (2)—(9) nomyunm:

| £*Kgm —Un(A, f*K =[|f —Un(a, ),

’“)”ilvlm

piMm({M * Kym}!Un(Ai{M * Kym})) :?25 " f * Kym_Un(Au f * Kym)||>"('Mm:

=pg (M, Uy (A {M})) = sup| f -Uy(A, )],
feM
p)?Mm(]c * Kym AFong* Kym}): En(f *Kym))ZMm =pg (f, Fong) =En(f) g,
P 5, €M K}, Lo 1#K 0 }) = En(M #K o}y = (M, Foo 1) = En (M) g,
MM +K 03 {F2n 2 #K oDy, = MM, Fan1)5
@M+ KonDgy, = dn(M)g, MM+ Kondgy - =2n(M)g.
[ycts D(k)(f(X))z f(k)(X) — omepatop AU(GDHEPEHITUPOBAHHS, DK 6 Kym =

=D® % Kym — COOTBETCTBYIOILIHM eMy JTHHEIHbIH onepartop (2), T.e.

M(F *K
DO (f K _n)(x¥)=(F O K _.)(x) :w_
y y oxK

WssectHo (cM., Hanpumep, [1, c. 127]), uto B npocrpanctBe Fy,_; HMeeT MecTo
HEpaBEHCTBO 3UTMyH/a, T.C. || Trfg (%) ||)~(- S(n—l)k”Tn_l")z. B cuny nzomerpuuHOCTH

npoctpancts Fon_g u {Fopg * Kym} uMeeM

oY (K *To1)(9)
6Xk

=134 *Kgm I, =

XMy,

17K (x|l = _DK -
- " Tn_j_ (X) " X < (n 1) " (Kym *Tn—l)(x) "XM ’
T.C. HEPABCHCTBO 3I/IFMyH,I[a HUMEET MECTO B IIPOCTPAHCTBE {an—l * Kym}

O603HaYNM

n-1

Po .

M, ={Tn—1(x) =5 +Y pk cos(kx+6y) :ppy =1}
k=1

MHO>XECTBO BCEX TpHFOHOMeTpI/IquKI/IX TTIOJIMHOMOB CTCIICHHU HE BBINIC (n —1), CTap-

muit ko3¢ dunuent koroporo p,_q =1. Torma
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n-1
{M1#K 0} =1 (Tog K n) (9 =224 3 v (K)py 005 (kx+0y) 1y =1
k=1

— wusoMmerpuueckuii obpaz Mj;. Haumensirylo Hopmy B mpocrpaHctBe X (cM.,
Hanpumep, [1, c. 110, 111]) cpean Bcex moaMHOMOB MHOecTBa Mj MMeeT monuHOM

cos((n—-D)x+6,_1), T.e.

pg (O, M) =_inf |To[lz =[cos((n=1)x+6,1) 5 =|cosx|- (10)
Th_1eMy

U3 (4) u (10) cnexyer, 4TO HAMMEHBILYIO HOPMY B IIPOCTPAHCTBE )ZMm cpenu siie-

MeHTOB MHOKecTBa {Mq * K ym} HMEET MEMEHT Y g (n—=Dcos((n-1)x+6,_1) , T.e.

P, (0.AM1*Kon}) = < nfline{fMl*K,m}ﬁ Kgm *Tht ")ZMm -
Y y

=| W ym (n-1)cos((n—1)x+0p, 1) ”)?Mm =[ cosx|z-

3akiaouenue

B Hacrositiee Bpemst Haubosee 3pPEeKTUBHBIMU CPEICTBAMH BBIUUCIECHUS CIIEIIH-
AIBHBIX MATEMAaTUYECKUX (DYHKIUH SBISIOTCS CHCTEMBI KOMITBIOTEPHOM MaTEeMATHKH.
Ho BBHIY aHAIHTHYECKOM CIIOKHOCTH CIIENUATIBHBIX QYHKIMM UX peanu3anuds B JaH-
HBIX MAKETaX UMEET HEMPOCThIE ANITOPUTMBI BHIUHCIICHHUS, YTO TPUBOIUT, KaK ITPABHUIIO,
K CYIIECTBEHHBIM 3aTpaTaM BPEMEHH Ha BBIYHCIICHHE U MPEMATCTBYET MPUMEHEHHIO Ta-
KHX CHCTEM JISl MOJIETTUPOBAHHUS CHCTEM M YCTPOMCTB. B CBsI3M ¢ 3TUM paccMarpuBaer-
CSl BO3MOKHOCTH TIPUMECHEHHUS PA3IMUHBIX TPHOIMKEHUI CIIEIHATBHEIX (QYHKIMHA B
cpejie IPOrpaMMHBIX CHCTEM KOMITBIOTEPHOU MaTeMaTHKH. [10ydeHHbIe MPUOIMKEHUS
JIOJKHBI IMETh TIPHEMIIEMYTO IS IPAKTHKHM TOYHOCT, a TakKe 00eCIeunBaTh OBICTPOE
BBIYHCIICHUE CIIEIUATBHBIX (QYHKIUN W Pealn30BBIBATECSA B CHCTEMAaX KOMIBIOTEPHOM
MaTeMaThKH. 37ech TIOMOTYT 3a/1a4d MHTEPIOAIMU (HanpuMmep, B padotax [30, 31] mis
HaxoxaeHus1 QyHKiud Muttar—JIeddiepa ucnonp3yeTcs annapaT HHTEPIOISIIHOHHBIX
MHOTOWIeHOB Jlarpamka—CribBecTpa U anmpoKCHMannu). [1oIyueHHbIe aBTOpaMH arl-
MPOKCHMATHBHBIE XapaKTEPUCTHKH MO3BOJSIOT pa3paborars 3G(eKTUBHbIE YUCIICHHBIE
AJITOPUTMBI JUIS TIPUOJIMIKEHHS CIIEIUATBHBIX MaTEMAaTHYeCKUX (DYHKIMH B cucTeMax
KOMIIBIOTEPHON MaTeMaTHKH.

M. Bywes

I3OMETPUYHICTH ®VHKIIOHAJIBHUX
[TPOCTOPIB 3 PI3HMM YU CJIOM 3MIHHUX
I IESIKI i BACTOCYBAHHS B TEOPII
HABJIMKEHHS ©YHKIIIN

OpHi 3 HaWBaXJIMBIIIMX HAYKOBUX MPOOJIEM OOYHMCITIOBATBHOI MaTeMaTHKH
MOB’s3aHi 3 peasi3amierd MaTeMaTHYHUX MOJENEH B yMOBaX OOMEXKEHOI BUXiIHOL
iHpopMarii, Ko Bce, IO MOXXHA OOYMCIUTH, — LE AEAKI TOYKH, B SKHUX BiJIOMI
3HAYCHHs (YHKI{, TPUIOMY B OCHOBHOMY HaOJIM)X€HO BHACIIIOK IOXHOOK Pi3HOTO
oXo/pKeHHs. TeopeTHyHe NOCIIHKEHHS CKIIAHUX KEPOBAHUX CHCTEM, 3HAXOKEH-
HS X ONTHMAalbHUX MAaTEMAaTHYHHUX MOJeell BUMarae JOCIiKeHb B 001acTi mooy-
JIOBH KPUTEPIiB KEPOBAHOCTI.

MaremaTHuHy MOJEINb CKJIaJHOI CUCTEMH 0a)KaHO MaKCHMallbHO CHPOCTHTH.
BonHouac He MOBHHEH 3HUKHYTH OITHC THX OCOOJMBOCTEH TTOBENIHKH, SIKI HAICKHUTH
JIOCIJKYBATU. ['0JIOBHUM KPUTEpIEM € BiJIIOBIAHICT MaTEMAaTHYHOI MOZIEI OIHCY-
BaHUM peajibHUM mporecaM. Lle BU3HaYa€eThCsl MOPIBHSHHIM PE3YJIbTATIB TEOPETHY-
HOTO PO3paxyHKY 3 pe3yJibTaTaMi eKCIEPHMEHTY Ha KOHKpeTHOMY 00’ekTi. Mozenb
3aCIIyroBy€e 0COOJIMBOTO BH3HAHHS, SIKIIO 3 ii TOMOMOTOI0 BIAETHCS TEOPETUYHO BH-
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SIBUTU HOBI OCOOJIMBOCTI MOBEAIHKH 1 MIATBEPANTH iX EKCIIEPUMEHTAIBHO. Y 3B’S3KY
3 UM BKpaif BaXXINBE JeTalbHE JOCITiIKEHHS OCOOIUBOCTI IIPOCTOPY, B SIKOMY OY-
IIY€ThCSI MOJIEIIb, HOPM Ta II00Yy0Ba HAaOIIKEHb I (QYHKITIH.

Knacuunwuii migxin B Teopii HaOMMKEHb MOJSra€ y BUKOPUCTAHHI HAsBHOI iH-
(dopmarii s oTpuMaHHs HaOIKeHOI (QYHKIIIT, OTepyBaTH SIKOKO TOCUTD JIerko. Bu-
3HAYMBIIN KJIAC HAOIMKYBaHUX (YHKIIH, TOTPiOHO BUOPATH 3 HBOTO OJIHY KOHKPET-
Hy 3a JOIIOMOTOI0 JeSKOT0 KpUTepito. B3sBim 3a 0CHOBY i30MeTpH4HI BinoOpasxeH-
HS IPOCTOPIB AiCHUX QYHKUIH Big 1+m, 3MIHHMX Ha MPOCTOPH 27 -NEPIOAUYHUX
GbyHKUii Bijg onHi€el 3MIHHOI, TOCIIDKEHO alpOKCUMATHBHI XapaKTepPUCTUKH KIIaciB
¢yHKUi B naHuX npocropax. OTpuMaHi pe3yIbTaTH BiIKPHBAIOTh 0araTo MOXXIIMBO-
CTei IS OANBIINX JOCIIKeHb B aCHMIITOTUYHIH Teopii 300paxeHb. OmnucaHi Ma-
TEMaTU4HI MOJIEJi MOXXYTh BUKOPHCTOBYBATHCh IIPH PO3B’sI3aHHI 33724 00YHCIIIOBA-
JIbHOI MAaTEMAaTHKH, OB’ 3aHUX 13 JIOCII/PKEHHSM CKJIAJHUX KEPOBAHUX CHCTEM.

Kio4oBi ci1oBa: Kputepiil ONTHMANIBHOCTI, JACIBTANOAIOHE AP0, i30METPUUHICTS,
HPOCTOPY 3rOPTOK, APOKCUMATHBHI XapaKTEePUCTHKH.

D.N. Bushev

ISOMETRY OF THE FUNCTIONAL SPACES
WITH DIFFERENT NUMBER OF VARIABLES
AND SOME ITS APPLICATIONS IN THE THEORY
OF APPROXIMATION OF FUNCTIONS

Among the most important scientific problems of computational mathematics
are those, that are connected with the implementation of mathematical models in
conditions of limited initial information, when we have or can compute only some
points in which values of the function are known, and, in addition, these data are ap-
proximate due to errors of different origin.

Theoretical study of complex controlled systems, finding the optimal mathe-
matical models of such systems requires research in the field of building controllabi-
lity criteria.

In general, creating a good mathematical model is an art. The point is that it is
desirable to simplify the mathematical model of a complex system as much as possi-
ble. At the same time, with such simplification, the description of those features of
the behavior to be investigated should not disappear. The main criterion here is the
correspondence of the mathematical model to the described real processes. It is de-
termined by a comparison of the results of the theoretical calculation with the results
of the experiment at a particular object. The model deserves special recognition if it
helps to reveal theoretically new behavioral features, which are confirmed experi-
mentally.

In this connection, it is extremely important to study in detail the features of the
space in which the model is constructed, the norms in this space, and the construction
of approximations for functions in this space.

The classical approach in the approximation theory consists in using the avai-
lable information to obtain the approximated function, which is fairly easy to operate.

Having determined the class of functions to be approximated, it is necessary to
choose from it one definite function by means of some criterion. In the paper, using
isometric mappings of the spaces of real functions of 1+ m variables to the spaces of
univariate 2r -periodic functions from one variable, we study the approximate cha-
racteristics of classes of functions in these spaces. The results obtained open up many
possibilities for further research in the asymptotic theory of representations. The de-
scribed mathematical models can be used in solving problems of computational
mathematics related to the study of complex controlled systems.

Keywords: optimality criterion, delta-like kernel, isometry, spaces of convolutions,
approximative characteristics.
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