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MpedcmasneHHas cmMamba NOCEAWEHA U3YyYEeHUID MHO204aeHo8 Ipmuma—llade 2-20 poda 08 npou3eosbHOL cucmembl cmeneHHbIX pados
w
_ joi s —
euda f (z)= ¥ f1z', j=1,2..k-
i=0

Uenb pabomel — HaxoxdeHue Heobxodumbix U OCMAmMOoYHbIX ycaogull Ha uHOeKc (n,m) e Zi“ u cucmemy f, Ipu KOMopebIx peweHue 3a0a4u

Spmuma-llade eduHcmeeHHo.

Mamepuan u memodel. Mamepuanom uccaedo8aHUA ABAAIOMCA MHO204aeHbl Spmuma—lade smopozo poda. Mpu 3mom ucnone3yromea me-
moOdbl meopuu aneebpaudeckux ypasHeHul, meopuu Mampuy, u meopuu onpedeaumened.

Pe3ynemamel u ux obcyxdeHue. BeedeHbl HOBblE MOHAMUSA: 8MOHE HOPMAsbHbILU UHOEKC U 8rosiHe cosepweHHas cucmema gpyHkyul. Ceop-
MyAuposaH Kpumepuli eduHcmeeHHocmu peweHus 3ada4yu Spmuma—lade 0aa cucmemeol f. MoayueHs! ABHbIE 0emepMUHAHMHbIe MPedcmasaeHus
MHo2041eHo8 Ipmuma—[lade 2-20 poda.

3aknroyeHue. C nomowbto 868e0eHHbIX 8 OaHHOU pabome Hosbix NoHAMUU 00Ka3aH Kpumepuli eOUHCMBeHHOCMU peweHuUsa 3a0a4u 3pMmuma—
Made, nosny4yeHol A8HbIE OemepMUHAHMHbIe NPedcmasneHus MHo204a1eHo8 pmuma—llade 2-20 poda 0A5 NPou3sosbHOU cucmembl cmerneHHbIX
pAdos. Pe3ysemamel npogedeHH020 a8mopamu Uccaedo8aHusA OOMOMAHAM XOpOWo U38ecmHble pe3yabmamel 8 meopuu annpokcumayuli Ipmu-
ma-[lade.

Kniouesvle cnoea: 3a0aya Ipmuma—Ilade, mHozousneHol Ipmuma—Ilade, HopManeHbIlU UHOEKC, cosepweHHas cucmema yHKyul, onpedenu-
menu Adamapa.

ABOUT THE DETERMINANT REPRESENTATIONS
OF TYPE || HERMITE—PADE POLINOMIALS

A.P. Starovoitov, N.V. Ryabchenko, N.A. Starovoitova
Educational Establishment «Francisk Skorina Gomel State University»

The presented article refers to the study of type Il Hermite—Pade polynomials for an arbitrary system of power series of the
from fj(z)=§)fi‘z', j=1,2....k-

The purpose of the work is to find the necessary and sufficient conditions for the index (n,ﬁq) e Zt” and the system f, under which the solution

of the Hermite—Pade problem is unique.

Material and methods. The research object is type Il Hermite—Pade polynomials. The methods of the theory of algebraic equations, the theory
of matrices and the theory of determinants are used in the research.

Findings and their discussion. New concepts are introduced. They are a quite normal index and a quite perfect system of functions. A criterion
for the uniqueness of the solution of the Hermite—Pade problem was formulated for the system f. Explicit determinant representations of type Il
Hermite—Padé polynomials have been obtained.

Conclusion. New concepts are introduced in the work. They are a quite normal index and a quite perfect system of functions. Using these
concepts, a uniqueness criterion was proved, explicit determinant representations of type Il Hermite—Padé polynomials for an arbitrary system of
power series were obtained. The obtained findings complement and generalize the well-known results in the theory of Hermite—Padé
approximations.

Key words: Hermite—Pade problem, Hermite—Pade polynomials, normal index, perfect system of functions, Adamar identifiers.

1. BeepeHue. OcHosHble onpegenenus. Mycte f = (f,..., f,) —Habop dopmanbHbix cTeneHHbIX psaos
fj(Z)=i§fi‘z',j:1,2...,k (1.1)

C KOMMN/EKCHbIMM KoapduumeHTamn. MHoxecTBo K -mepHbIX MynbTUMHAEKCOB (MHAEKCOB), T.e. ynopaaoyeHHbix K
k — _ K
LenbiX HeoTpuuaTesbHbIX yuces, obosHaumm Z . Mopagok mynstumHaekca m=(m,...,M)e€Z; — 310 cymma
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M=m, +...+ M, . 3abukcupyem unaekc NeZ' n MynbTUMHAEKC m= (m,,...,m,) © paccmoTpum credyioLLyio Xo-
poLlo u3BecTHyto 3aga4y dpmuta—Ilage (cm. [1; ra. 4, § 3], [2-4]):
3apayva 3N. Hailimu mos0decmeeHHO He pasHbIl Hymo mHozo4eH Q, (z) =Q - (z; f), degQ,<m u makue mHo-

204s1eHbl Pnj (2) = F’njm(z; ), deg Pignj, n,=n+m-m;, umobei npu j=1,...,k
] ’ n

RI(2)=R!.(z:f)=Q,()f,(2) - Pnf (2)=AZ"™ ... (1.2)

Ecm k = 1, 1o f coctout 3 oaHoit dpyHkumm f(2):= f,(z) . B atom cnyuae pewerue nocraBneHHown 3aaaum 6bi10

nonyyeHo Maze, KOTOpbIV Halen ABHbINA BUA MHorouneHos Q (z), P,(z):=P! (z;f) (ux Ha3biBaloT MHOrouneHamu

Mage). Hanpumep, ecan nonoxuts f, = fil, i=0,1,..,70[2,rn.4, § 1.1, Teopema 1:1.1]
n-m+1 n-m+2 fn n+l
fn—m+2 fn—m+3 fn+1 n+2
Q.(2)=| ... (1.3)
fn fn+1 fn+m—1 fn+m
z" "t z 1

. k
- Az
3pecb u panee npu | <0 CYUTaem, 4YTo fij =0. Korga f cocrout us Ha60pa 3KCMOHEHT {e ! } , rae ﬂj — pas3any-
=1

Hble KOMMJIEKCHbIE YMC/Ia, PELLEHME NMOCTAaBNEHHON 334a4M B ABHOM BUAE HalAeHO DPMUTOM B ero M3BeCTHOW paboTe
[5], nocBslLLeHHOM A0Ka3aTeNbCTBY TPaHCLLEeHAEHTHOCTU Yncna €.

B obliem cyyae peleHue 3agauun pmuta—Tlage cywectsyet [1];a@ nckomble mHorounersl Q. , P! Haxopstes ¢
il
TOYHOCTbIO 10 MY/NbTUN/IMKAaTUBHOTO MHOXMTENA: ecam napa (Q,,P), rae P =(P!,...,P¥), yaosneTsopaeT Heobxoau-
1 k

MbIM YCIOBUAM, TO /1A Nt06OT0 OT/IMUHOTO OT HyNA KOMANEKCHOTO Yncia A Hosas napa (AQ,,AP) TaKxe yaoBneTso-

pAeT HEOBbXOAMMbIM YCAOBUAM. ITa HEeAMHCTBEHHOCTb MOXET 6bITh M HoNee cylLecTBEeHHOI.
Mpumep 1.1. Mlycme k=1, Nn=2, Mm=2,a

f(z):L:1+Z+222+4Z3+824+...-
2-4z7 2

Toraa no6oe pelieHne 3a8a4n MOXKHO NPEACTaBUTb B Buae (1Q,,1P,), rae
2 1 1
Q,(z) =a+bz—(4a+2b)z°, B,(z) :E+ a+5b z,

a a u b —npounsBonbHbie geiicTBuUTeNbHbIE YMCAa.

MpuHsaTO roBopuTb [1], yTo 3agaya M MMeeT egMHCTBEHHOE pelLleHne, ec/iv BCe PeLleHus 3a43a4M MOXKHO 3anu-
catb 8 Buge (AQ;AP),rae 1€ C, 1 #0,a (Q,,,P) —HekoTopoe oaHo PpuKcMpoBaHHOE pelleHme.

Onpepenenne 1.1. Ecau napa (Q,,P), 20e p:(pl,.,,‘pnkk) — peweHue 3a0a4yu Spmuma—llade ¢ uHoekcom N u

& K 1 k
mynemuuHoeKcom m=(m,...,m,) eZ;, mo MHozou4neHol Q_, Pnl ,...,Pnk Ha3biearom mHozo4sneHamu Spmuma—liade
2-20 poda 04 Habopa (cucmemsi) T popmansbHeix cmeneHHbix pados (1.1).
LleHTpanbHbIMKU MOHATUAMM B TEOPUM TaKMX MHOTOY/IEHOB ABAAIOTCA MOHATMA HOPMANBbHOIO MHAEKCA U coBep-

LWeHHOoU cuctemsl [1; rn. 4, § 1].
Onpepenexne 1.2. Uxdexkc (N,m) =(n,m,...,m ) e Ziﬂ Ha3bleaemcsa HOpMasnbHbIM 048 cucmemsl T, ecau dna

o6ozo pewerus (Q,,P) 3adayu 31 c uHdexcom N u myaemuuHdekcom M
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degQ,, =m, deg PnJJ =n;, j=1,..,k-
Mpu K =1 kputepuit HopmanbHocTn nHaekca (N, M) Bbipaxaetcs yciosuem (cm. [1-4])

%0, (1.4)

rae onpegenntenn Agamapa Hn 3a4al0TCA paBeHCTBaMu

m

fnfm+1 fn7m+2 A fn
H — fn7m+2 fn7m+3 A fn+l
nm —
fn n+l 1:n+m—1

Xopowo u3ssecTHo [1], uto ecm ungekc (N, M) sBaseTca HopmanbHbIM, TO 3agada I UMeeT eanHCTBEHHOE pe-

LweHune. B aTom cnyyae o4HO3HAYHO onpeaenaeTca BEKTop

KOMMOHEHTbI KOTOPOro 77! Ha3biBaloTCA annpoKcUMaLmMammn dpmuta—Tlage 2-ro poaa (COBMECTHBIMM anmpPOKCHMMALN-
amu Mage) ans cuctemsl . Cnegyrowmin npumep nokaseisaet, uto yoxke npu K =1 HopmanbHocTb uHaekca (N, M)
He ABNAETCA HEOBXOAMMbBIM YCIOBUEM €AMHCTBEHHOCTV PELUEHUA NOCTaBAEHHO 3a4auu.

Npumep 1.2. lycme K =1, N=2, M=2,qa

1 1.1z 27z
f(z)=—+-2=—"+_+—+—+—
16 32

— +...
2—2.4 z 2 8

Torpa noboe pelwenue 3agaum 3 moxkHo 3anucath B Buge (1Q,, AP,),rae A1 €C,a

z 7°

Q@)=2-2 R(2)=1+--—,

B TO Bpems Kak nHaekc (2,2) He aBnserca HopmanbHbIM, Tak kak degQ, =1.

Hawa 6aunxkanwasn Lenb — HaxoxaeHne HeobxoAMMbIX U AOCTATOUHbIX YCIOBUIA HA MHAEKC (n,ﬁ) e Z‘ffl n cucre-
my f, npu KoTopbIX peweHune 3agaumn 3 eAMHCTBEHHO.

2. Kputepuit eaUHCTBEHHOCTU. MaTepuan nccaenoBaHMa — MHOTroueHbl dpmuta—Tlage BToporo poaa. Kom-
noHeHTbl BekTopa’ f ={f1,..., f, } aBnstoTcs, Boobue rosops, GOpManbHLIMM CTEMEHHBIMMU PAAAMU. YiKe MO 3TOM
NpUYMHE NOCTaBNE€HHAA 3ajaya YncTo anrebpanyeckas u, cneposBaTenbHO, UMeeT anrebpanyeckoe peleHue. B
OaNbHelweM, He orpaHMynBas obwHocTM, byaem cumtaTb, YTO BCe cTeneHHble paabl (1.1) nmetloT HeHynesoW
paguyc cxoAMmOoCTu.

Beesem Heobxogumble o6o3HaueHna. na kaxgoro | =1,...,K 1 duKcmpoBaHHbIX MHAEKca N 1 MyAbTUMHAEKCA

m=(m,,...,M,), B Npeanono)eHnu, 4to m; # 0, sagagum maTpuupl-cTpokm nopsaaka 1x (m+1)

I:iJ :(fnj—mj+i fnJ—mj+i-¢-1 fnjj+i)’ I :1’2"";
beHKLI,I/IOHaJ'IbeIe MaTpuULUbI-CTPOKK NopAaKa 1x (m +1)
E@=(z" 2" ... z 1);
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n-m n—mj+l n;
Emj(z)z(Zfi"zm+i > flzm ZfijziJ;

i=0 i=0 i=0

maTpuuy nopsigka Mm; x (m+1)

F’
. : . T :
F=[r F . R]=1] (240)
Fi
maTpuuy nopagka Mx (m-+1)
F.=[F F .. F] (22)
n onpegenutenn (M+1)-ro nopagxa
. > T
d) . =det| F* F? . FYORD

Onpepenenune 2.1. MHOekc (n,ﬁ) 6ydem Haszbieame enonHe HopmaneHeim 0na T, ecau panz mampuye: Fn =

pageH M .

OueBnAHO, uTo N6 HOpManbHbI nHAekc (N, M) ABAAETCA TakXe U BNoAHe HopmanbHbiM ana T . Npumep 1.2
MoKasbIBaeT, YTo o6paTHOE yTBEPKAEHME HEBEPHO.
Chopmynnpyem oCHOBHYIO Teopemy.

Teopema 2.1. []Jna moz2o ymobsl 0419 PUKCUPOBAHHO20 UHOEKCa (n,ﬁ) 3a0a4a 3pmuma-llade umena eduH-

cmeeHHoe peweHue, Heobxo0uMo U 00CMAMOYHO, Ymobbl UHOEKC (n,m) 6611 8noaHe HopmansHeiM 0aa T, m.e.
rangF - =m.
n,m

B cnyuae, ecnin rang Fn o= M, npu onpeaeneHHOM Bblibope MybTUNIMKATUBHOIO MHOXUTENA AN PELUEeHWUI 3a-

paumn (Q,,,P) cnpaseanusbl cregytoume geTepMUHAHTHBIE NPEACTABACHUA:

Q.@=det[ F* F* .. F* E@ ], (2.3)
Pi()=det| F* F* .. F* E, () ]T, (2.4)
RI_(2)=Yd) . 2", (2.5)

i=1

Nokasatenbctso. Mycte Q, (z)=hb,+bz+...+b z". 0603Haunm uepes (g)k koabduLmeHT npu Z cre-

neHHoro paga §(z). PaccmoTpum cuctemy M AWHelNHbIX OAHOPOAHBIX ypaBHEeHWIA oTHocuTenbHo M+1 Henssect-
HbIx KO3adduumenTos by,b,....b, :

(mei)p =0, p=n,+1,n,+2,...,n+m; j=12.. k. (2.6)

B maTpuuHom Buae cuctema (2.6) umeet sua;

13



MAT3IMATbIKA

F_xb'=¢", (2.7)

rae b — matpuua-ctpoka b = (b, b, ,...,b,) , a & — marpuua-ctpoka nopsgka 1x (m+1), Bce anemeHTbI KOTOPOIA Hyse-
Bble. MoCcKoNbKy cuctema (2.7) aBnAaeTca 04HOPOAHOM U B HEM YMCNO HEM3BECTHbLIX HA eAMHULY 60/ble YMCIA YPaBHEHWIA,
To U3 Teopembl KpoHekepa—Kanennu cnepyer, uto y cuctemsl (2.7) umeeTcs HeHyNeBoe pelleHne. bonee Toro, MHOXecTBo
BCEX JMHEMHO HE3aBUCHMMbIX PELUEHMI cucTembl (2.7) cOCTOMT U3 0AHOTO GYHAAMEHTA/IbHOTO PELUEHUS TORAA W-TOJIbKO

Torga, Korga rang Fn ~= M. B 3TOM C/ly4ae BCe OCTa/lbHble HEHY/IEBbIE PELIEHWA NO/Y4AOTCA OMHOKEHMEM STOTO PYH-

flameHTanbHoro pelleHns Ha uncno A # 0, Tem cambiM NepBas YacTb TEOPEMbI lOKa3aHa.
[okaxkem Tenepb paBeHCTBA (2.3). TaK KaK paHr maTpuupl Fn — paseH M, T0 Npu HeKoTopom P e{1,...,m+1} onpe-

[enunTenb, NoNYYeHHbI B pesynbTaTe BblepkuBaHUA P -ro ctonbua B matpuue Fn =, OTIUYEH OT Hyns. Npeanonoxmm,

uto P =m+1. Torga B passepHyTOMm BUAE cucTemy (2.7) MOXKHO nepenucaThb B BUAE:

1 1 1 1
fn—ml+1 fn—m1+2 fn1 bm fr\1+1
1 1 1 1
fn—m1-¢-2 fn—m1+3 o fn]_+l bm’l fnl+2 (2 8)

1 1 1 b _ 1
fn fn+1 ce fn+m71 " ml+l 1:n+m
<=l
k k k k
fn—mk +1 fn—mk w2 e fnk bmk fnk +1
k k k b k
n-my +2 n-m+3 ny+1 Zral Ny +2
k k k k
fn fn+1 b fn+m71 bl fn+m

0603HauMMm rnaBHblin onpegenutens cuctemsl (2.8) uepes Hn = o npeanonosxexuio Hn ~ He paseH HyJito. Ec/n bbi

bO =0, To cuctema (2.8) umena 6bl TONLKO Hynesoe pelleHune. Toraa u cuctema (2.7) umena 6bl TONbKO Hynesoe pe-
weHwue. Moatomy b0 # 0. Pewaem cuctemy (2:8) no.npasuny Kpamepa. MpeHebperasa ynci0BbIM MHOXUTENEM, pe-
3y/bTaT MOXKHO 3anucaTb B BUAE:

fnl—m1+l fn1~ml+2 fnt+1

fl fn1+1 fn1+m

.. T
Q.(2) = i i iy =det[ F* ... F* E@»)] -

n-m, +1 n-mg+2 ng+1

fnk fnk+1 fnk+m

z" ™t 1

PaBeHcTBO (2.3) AOKasaHo.

i .
MHorouneHsi Pnj 33434MM pPaBeHCTBAMMU:

Pnj; (z) = ZJ:(Qm f.),z° j=12...k.
p=0

[ins oTbickanus ssHoro Buga P! paccmortpum
]
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1 1
fn—ml+1 fn—m,+2 n+l

1 1
fn fn+1 e n+m . (29)

Qm(Z)'ZO“fij 7' = fnk,mkﬂ fnk,mwz fﬂtﬂ

k k
fn fn+1 T n+m

ifijzmi ifijzmn—l ifijzi
i=0 i=0

i=0

Mpn m; # 0 8 onpegenutene (2.9) Bbigenmm 610K F (maTpuuy nopagka m; x (M+1)). Boiutem us nocneaHei

i N+l i
CTPOKM onpegenuTtens nepsyto cTpoky 6noka F!, ymHoxeHHylo Ha Z' ', BTOpyio cTpoKy 6noka F!, ymHoxeHHyto

2

n; + o i N,
Ha Z'°, W TaKk panee BMNOTb A0 nocnegHeit cTtpoku 6aoka F!', . ymHowxenwo#t Ha @ zZ™M.

B pesynibTaTe nosyunm onpeAenuTeb, y KOTOporo padpl B NocaeaHeR CTPOKe MMEIOT 1akyHbl ANMHOW M . CoxpaHsa

Ha4da/ibHbl€ CTPOKM 3TUX PAAOB, NpUagem K onpeaennTtento

. T
PI@)=det| F* F* . F* E, . (2.10)

OH 1 6yaeT UCKombIM. [leCTBUTENLHO, F’njj — mHorousieH, n deg Pn"gnj . YunTbiBan (2.10) u paBeHcTBO (1.2), RJH(Z)
J ] )

MOXXHO npeactaBuTb B BUAE!

1 1 1
fn—n11+1 fn—m1+2 fnl+1
1 1 1
fn—mﬁz fnfm1+3 fnﬁz
1 1 1
fn fn+1 fn+m
- il - N
RIA(Z): =Zdj* 2
n,m Kk f K Kk £ n,m,i
n-my +1 n-m, +2 n+1 i=1
k k k
fi! i, L fk
kd N i e N N i P
Z fijzmu z fijzmﬂ—l Z fiIZI
i=n+l i=n+2 i=n+m+1

Mp» NpeobpasoBaHMAX BOCNO/1b30BaA/IMCL ONPeaeeHeM CYyMMbl CTENEHHOIO PAAA M NPaBUIOM C0XKEHUA oNpeaenu-
Teneit. HeTpyAHO 3aMeTUTb, YTO NPe/plAyLLee PaBeHCTBO CPaBes/IMBo v npu M; = 0. Teopema 2.1. gokasaHa.
3ameTum, 4To ecin xoTa 6bl oguH paa B (1.1) asnaetca popmanbHbim, To pag (2.5) Takke byaeT popmanbHbIM.

3. 3ameuaHua. HekoTtopble cneactemsa. Heobxoanmo ckasaTb, UTo ecin uHgekc (N, M) He BNO/AHe HOPMaNbHBbIIA,
TO MHOTOY/EHbI Qm 7 F’nJ , OnpeaeneHHble paBeHcTBaMu (2.3) 1 (2.4), He ABNAIOTCA pelleHMAMM 3a4a4n dpmuTa—
]

Mage. B wuactHOoCTM, w3 npumepa 1.1 cneayeT, uyto Ana uHAeKca (2.2) WCKOMbIA MHOrouneH paBeH
Q,(z)=a+bz—(4a+ 2b)z*. OpHako, echn Q, Haxoautca no dopmyne (1.3), To umeem, uto Q,(2)=0. MNpea-
ctaBneHune/(1.3) mHorounena Mage nonyyaetca us (2.3) npu K =1 n oHo Takke cnpaBeaanBO TONbKO B TOM Cayyae,
Korga uHAeKc(n, m) aBnseTca BNoAHe HOPManbHbIM. B MmoHorpadum [2] npu gokasaTenbctee Teopembl 1.1.1 Ha 3TO
06CTOATENLCTBO HE 06palleHo BHMMaHKe (cm. [2, 1. 4, § 1.1, Teopema 1.1.1]).

MN3(2.3) 1 (2.4) BbiTeKaeT cneayoLWmii KpUTEPUIN HOPMaIbHOCTU MHAEKCa (n,ﬁ) .

Cneactue 3.1. Mudexc (N, ﬁ) 6ydem HopmanbHbim dna T mozda u monbko mozda, kozda

k

H,w [IH.5 =0 (3:)
j=1

20e
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1 1 1
fn—m1+1 fn—m1+2 fn1+1

1 1 1
fn fn+1 i fn+m

i - . oes

Mo =) g fk ik
n-m, +1 n-my +2 ne+1

k k k
fn fn+1 b fn+m

i i i

fn—mj fn—mj+l T fnj

B uactHocty, npu K =1 nonyuum kputepuit HopmanbHocTh nHgekca (N, m) (1.4).
Cnegytouiee yTBepAeHWe MOXHO PacCMaTpMBaTb Kak HEKOTOPbIM aHanor Teopembl KpoHekepa [1].

Cnepcrsue 3.2. [Tycms N = (n,ﬁ) aensemcs enonve HopmaneHeim dna T ={f,,..., f, }. Tezda 81 mozo, umobei

pyHkyus f j bbina payuorasneHol, He06x00UMO u 0OCMAMOYHO, 4mMobbI d n’ = i 0 0515 scex docmamoyHo 6onbwux i .

M,

KomnoHeHTa M; mynbTUMHAEKCa M ycTaHaBAMBaeT YMCNO KOIGPULMEHTOB Psija f , KoTopble yuacTBytoT Npw

nocTpoeHun mHorouneHos Q. B yactHocTH, ecam m; = 0, To matpuua Fn ~ W onpeaenuTens 8 (2.3) He cogepxat

6noka F1 un, cneposatensHo, npu nx nocTpoeHnn GopmanbHbIi pag fj HEe y4acTBYeT, a NoPALOK My/IbTUMHAEKCA m
334,3€TCA OCTa/IbHbIMWU HEHY/IEBLIMU KOMMNOHEHTaMMU.

Hanpumep, eciu m= (m,0,...,0) e Z¥, 7o m= M, 1 Toraa, KaKk U 8 O4HOMEPHOM Cy4ae, Npu HaxoxaeHun Q.
YUUTBIBAIOTCA TO/ILKO KO3ddULmeHTbl paga f,. Mpwu aTom npegcrasnenue (2.3) cosnagaet c (1.3), a KpuTepuin Hop-
manbHocTn nHaekca (N, M) (3.1) cornacyetca c (1.4). Ecan m - HY/IEBOW BEKTOP, C TOYHOCTHIO A0 KOHCTAHTbI NOJyYa-

em, uto Q. (2)=1,a Pnj — MHorouneH Teitnopa dymkumn f, .
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