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Estimations of the best M-term approximations of functions
in the Lorentz space with constructive methods

This paper considers the Lorentz space of periodic functions of many variables with the anisotropic norm, of
functional Nikol’skii-Besov’s class and of the best M-term approximation of function. We have established
sufficient conditions for the function to belong to one of the Lorentz spaces in another. We obtain upper
and lower bounds for the best M-member approximations of functions from the Nikol’skii-Besov class in
the anisotropic Lorentz space To prove the upper bound, we used a new constructive method developed by
V.N. Temlyakov.
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Introduction

Let Z = (21, ...,xp) € R™, I'™ = [0,27)" and numbers 6}, ¢; € [1,+00), j = 1,...,m. Let L2§ (I™) denotes
the space of Lebesgue measurable functions f () defined on R™ with the period 27 with respect to each variable
such that the quantity

27 o 4 2m 9, 01 3—? 8:3:1 —
Hf”;kjﬁ = / to" |: .. [/ (f*h...,*m (tl, ...,tm)) tl‘?l dt1:| .. :| dtom, )
0 0

is finite, where f*1*m (t1,...,ty,) is a non-increasing rearrangement of the function |f (Z)| in each variable z;,
whereas the other variables are fixed [1].
In case when the ¢y = ... = ¢,, = 01 = ... = 0,,, = q, the space of Lorentz L; 5 (I™) coincides with the space

of Lebesgue L, (I"™) with the norm ([2], Ch. I, item 1.1)

2m 2m
Il fllg = [/0 /0 |f(x1,...,xm)qd:c1...dmm1

Let ng (I"™) be the set of all functions f € ng (I"™) such that

Q|-

2w

/f(f)dxj:O, Wi=1,..,m.

0

For any function f € Ly (I™) = L (I™), let

Z az (f) e!tnm

ez

be function’s Fourier series with respect to the multiple trigonometric system {e“ﬁ*ﬂ}zm, where Z™ is the set
of points in R™ with integer coordinates.
Suppose

HD= Y an(f) e,

nep(s)
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m

where (7, ) = Z yjx;, s; = 1,2,... and

§)={k=(ki,...km) €Z™: 297" <|kj| <2%,j=1,...m}.

For a number sequence, we will write {az};cpm € lp if

1
Pm oy

P2

00 0o P1 Pm—1
|{am}sezm = Z [ Z an|p1] < 400,

N =—00 ni=-—00

Pm

where p = (p1,...,pm), 1 <p; <400, j=1,2,...,m

The spaces STH and STGB of functions with the dominating mixed derivative were introduced by
S.M. Nikol’skii [3] and T.I. Amanov ([4] Ch, item 17). The spaces SpH, S; 4B are called Nikolski-Besov’s
space, or, sometimes, Nikolski-Besov-Amanov’s space.

P.1. Lizorkin and S. M. Nikol’skii [5] investigated a decomposition of elements of the space S;@B. We will
use their definition.

Let 7 = (r1,...,Tm), 75 > 0,7 = 1,...,m, 1 < p,0 < 4o00. Suppose S;’HB is the space all of functions

fe L* 5 (I™) such that

1
2 2
Hf”S’” B = [/ / HAk |9H 1+9T < +00,

le

where Ai:“f(a_c) = Afm(Afllf(:f)) is the mixed difference of order k with step ¢ = (t1,...,t,,) and k; > rj,
j=1..m
In [5], it is given that the function f € S;,QB can be decomposed into Fourier series in the following form

Z az (f) €.
TeZm [T/, ny#0

Moreover, it is known (see [5]) that || f]

s7 B is a norm and
D,

S

1fllsr = 3 2 267 55 ()

sezm

provided 1 < p < +00, 1 <6 < 400.

(o)

Therefore, in the anisotropic Lorentz space L; g (I"™), we will consider an analogous space. Suppose Sf

denotes the space of all functions f € L;E(I ™) such that

s, o= |[{2szg) [ <o
P,0 ’ sez =

where p = (p1,...,0m), 0 = (01, ,0m), T = (T1,...,Tm), 1 <pj < o0, 1 <; <o0o,1<7; <400, 7 >0,
j=1...,m
In this space, let’s consider the unit ball (with keeping the notation)

£l

7o — % - — &7 18- *_
S {fepr "l H{2 152 ()53},

For a fixed vector ¥ = (y1,...,Ym), 7 >0, j=1,...,m, set

QL= Upyenp®), T(Q)) = {t@) = Y bre'™7},
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m
Ym(ﬁan): 32(817"'78771)623}:28]-’7]-2”
j=1

Let X,Y be spaces with the norm of 27-periodic functions of several variables. For a function f € X the
following quantity is called the best M-term approximation of f [6-8]:

M
— inf . b i</}(j),£>
eM(f)X ];:(ljr)l,b]‘ Hf Zl ;€ ||X7
j=
where {k( )}jle is a system of vectors k() = (kzy ), ey k’%)) with integer coordinates and b; are arbitrary numbers.
For a given class F', let

em(F)x =supep(f)x-
feF

In the case X = Lo, the quantity eps(f)r, for a function of one variable was introduced by S.B. Stechkin [6] and
it was used in a criteria for an absolute convergence of Fourier series by complete orthonormal systems. Order
estimations of the quantity e/ (F)x were investigated by R.S. Ismagilov [7], B.Ye. Mayorov [8] (for X = L,,
one-dimensional case), E.S. Belinskii [9-11] (multi-dimensional case in the case Y = L,(I™),X = L,(I™),
F = W}), V.N. Temlyakov [12] (in the case Y = L,(I™),F = H}), A.S. Romanyuk [13, 14], R. De Vore and
R.A. Devore [15], V.N. Temlyakov [16] ( in the case Y = L,(I™), F = B} 5), Dinh Dung [17]. We should note
that B.S. Kashin [18] established an estimation of the quantity eps(f)x in the case X = Lo by orthonormal
systems. The latest results in this direction can be found in [19-21].

In particular, the following theorem is well known.

Theorem 1 (A.S. Romanyuk [13]). Let 7 = (ri,...,7m), 0 <7 = .. =71, < 1pp1 < oo < Ty,
1<p<2<qg<+oo,and 1 <0 < +o0.

1) If ry > J then

ext (S5.9B), = M~ ("*373) (log M)

2)If%—%<r1<%,then

_ (=D w-1)(r-1+2 1) ;
(Vs (S;-VGB)q = M_%(rl—i_%_%) (logM) ( ! >+
) Ir = %, then

L
7

e (S9B), = M™% (log” M) 7",

where a; = max{a,0}, } + bi, =1

Here log M is the logarithm with the base 2 of M > 0.

V.N. Temlyakov [22-24] developed a constructive method of estimation of the M — term best approximations
of functions of the Nikol’skii-Besov’s class S;,TB in the space Ly(I™) in the case 1 < p < g < oo. This method
is based on greedy algorithms.

The main goal of the present paper is to find the exact order of the best M-term approximation of a function
in the class S; é,;B in the Lorentz spaces with anisotropic norm in the case 1 < p; < ¢; <2, j=1,...,m, and
in the case 1 < p; <2< g <00,j=1,...,m, to give a constructive proof for an upper bound for the quantity
EN (S;é)-j—B) Ljﬂf'

Let us denote by C(p, q,r,y) positive quantities which depend on the parameters in the parentheses, which
are, in general, are distinct in distinct formulas. A (y) < B (y) means that there are positive C, Cy such that
Cr-A(y) <B(y) <Ca- A(y).
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S.1. Auziliary results

To prove the main results, we need the following auxiliary results.
Lemma 1 [25]. Suppose a € (0, +00) and ¥ = (71, ...y Ym ) y = ('y;, ...,%’n) ,0=(01,....,0,), 0; € [1,+00),

j: L.,m,1 =7 = =T < Yot < < Y, 1 :’Y_; =% ] =1,.,7 and 1 :7; < 7]7,7: v+1,...,m
Then the following relation holds

g B
l9

[

Remark. For the case ; = ... = 0,,, Lemma 1 was proved by V.N. Temlyakov [12]. In what follows we
denote by X,.(n)(5) the characterlstlc function of the set »(n) = {5 = (s1,...,5m) €ZT' : (5,7) = n}.
Lemma 2 (|25], Lemma 2.3 and [26], Lemma 4). Let 7 = (71,...,7y), 1 < 7; < 400, and j = 1,...,m. Then

the following relation holds
o

H{X%(n)(g)}§€%(n) _=n=", neN
Theorem 2 [27]. Let p = (p1,-sPm), T = (q1, -y qm), T = $7’1,-~-,7'm), 6 :1(91,.1..,9m), T = (Tl,...,le),
1§pj<2<qj,l7:1,...,m,1§t9j,7'j<—|—c>o,()<7’1—+-q—1—p—l:...:7"1,—|—q—y—p—y<r,,+1—|—m—py+1 <
..§Tm+q1 fpi.
1) If r; >p%_,j:1,...,m, (rl—p%)é<(rj—p%_)q%,j=1/+1,...,m, then
_ rpdod -0 (n-F+1)+ 5 (3%
enm (S;,B) = (i )(logM) ( D)
P07 /.0
2)Ifi——<r =0, <T5,7=1 (ri— )L <(r;j— )L j=v+1,..,m, then
Pj J e ’ P17 q; J pila? LR
_ —A) S A+ 3
eM (51773) ,xM_q'Tl(“J“al m)(logM)ql< pl)jﬂ": i=27;
p,0, 7 7,0
W Uv<p rj=-,j=1..,pand r; > -~ j=p+1,..,m, then
noo
e (SFf B) =~ M2 (logM)j;Z
M50 )50

Theorem 8 [25|. Let p = (p1,..e,Dm), G = (q1, s @), 0D = (0%1),...,0%)), 62 = (0?),...,97(5)) and
1<p;<g <+oo, 1< 9§1)79;2) <400, j=1,.m If fe L,e(l)(Im) and the quantity

0(2) 6(2) 1

- 5m 03 (L 5107 (L - L » 9?)@?7” popd B3
o) =4 3 2ot [ 2 (16l ) |

Sm=1 s1=1

is finite, then f € Li§<2> (I™) and
||f||:;_’67(2) S O(pa Q79) : U(f)

S. 2. Estimates of the best M —term approximations of functions

Theorem 4. Let1 < q; <2<p; <400, 1<8;,\j <+4o0,j=1,..m. If f e L;G—(Im), then

92 Om 1

715> Clat.pm{ 3 oo [L[30 22 G (16nlys) "] ]}

Sm=1 s1=1
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Proof. Firstly, we will prove the theorem for the case p; = /\5.1) =2, j=1,..m. Then

[105(F)N5 5 = 16s(F)ll2, s € ZT.

By the conditions of the theorem f € L(’;,a—(lm), 1 <gj,0; < +o0, j =1,...,m. Therefore [1]

Ifll;5> sup f(@)g(z)dz, (1)
hgl*, ,<uvJI™
q’,6
Where g/ = (qllv 7qgn)? 9_/ = (0/17 79;71)7 % + % = 17 % + ei/ = ]-7 j = ]-7 7m
J

From the inequality (1), we have

Ifll;5= sup Z/még(f,z‘:)zsg(g,f)da?. 2)

lgll* _, <1 gecgm
a0’ = SELY

Since by the assumption of the theorem 1 < ¢; < 2,5 = 1,...,m, we have 2 < q;- < 00,7 = 1,...,m. Therefore,
by Theorem 3 for p; = 9§1) =2, j=1,...m, we obtain

. o si(5—2)
gl o < Co [ T2 ls()ll, - (3)
j=1 _
J sezt ||y,

Let’s introduce the following notation

. T si(3—)
Upa =9 € Lya:Co| | IT2 " @ 10s()l, <1
J=1 sezp .
Then it follows from the inequality (3) that the set U, 5 is a subset of the unit ball of the the space Ly, g (™).
Therefore, the formula (2) implies that
Ifll;5>C sup > [ 6s(f,2)ds(g, 7)da. (4)
QEUql‘é/ geZT Im
Ifg e L(*j,,a—/(lm), such that [|05(g)[|, < bs, 5 € Z7 and
T si(3—)
[1z2 = <1,
j=1 = m
J SELY Ly,
then from inequality (4) we obtain
I£l552 Cowp 3 swp [ su(f. 59,2 (5)
{bs} sezy l6s(9)llg<bs 1™
Now let’s prove that the following inequality holds
sup 05(f, 2)0s(g, T)dx = [|05(f)ll, bs (6)

165 (a) o <bs 4 I™

for each 5 € Z'. So consider the function
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where
—1
ag(g0) = I6s(S)ll2 " az(f)bs.
Then [|05(g)||, < bs, 5 € Z7. Hence, by the Perseval’s equality, we have

sup [ 0s(f.7)0s(g,7)dz > / 5(f,2)85(g0, 2)di =

165 llg<bs JI™

= [16s(f)llz " bs D> ag(f) = 165(f)llz s,

kep(s)

which proves the formula (6).
Next, it follows from formulas (5) and (6) that

I£1z5 > Csup > bs [165(f)ll, - (7)
{bs} SGZ"‘
Suppose
0.§7n g(f)éj =
o0 0 Gj 1
S Gl b P O AT K X
sj=1 s1=1
where 5, ; = (85415, Sm), éj:(el,...,ﬁj), j=1,...,m—1.
Consider the following sequence
[
9;.'1 m
S] lfi .
bs = H2 753 65l [ (o5, (£a,) 4% x
sezr |, 7=
<1653 1H2’(2 e
for 5 € Z*. Then
T si(3—)
M2 " b =1
=1 -
J sezt I
and
m % L
> bsl16s(H)ll, = H ) 16:(£),
sezy =1 sezy ||,
Therefore, from the inequality (7), we get
si(3— )
156 =C H2 2165 () s - (8)
sezr Iy

Next, if 2 < p; < 00, j = 1,...,m, then, by applying the inequality of different metrics for trigonometric
polynomials [28, 29|, we obtain from the estimate (8) the following

18 Bectnuk Kaparanmauickoro yHuBepcuTeTa
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171l = C |4 T2 % %) 105l
=1

sezr ||,

for 1 <g; <2<p; <oo, 1<6; A <oo, j=1,..,m. The theorem has been proved.
Suppose y; = max{0, y}.

Theorem 5. Let p = (pla"'apm)a q = (qla' an) = (T17~' ) 1 < Dj < qj S 27 .] = 1,...,771,,
1< 9(1 9 @ <400, 1 <7 < +00,0 < r1+q711_;0% - _TV—’_i_i < TV+1+qu+1 ;Dy1+1 = :Tm_‘_qin_in%n'

1. If 9§ <75,j=1,...,m, then

1

em (Sfé(l)fB)a,é(?) =M~ (m+d-3) (log M)

1 1 V 1 1
(v 1)(1 pl-‘rql)-'rj; <9§2) j>'
p,

2. Ingz) = .= 953’ =0>7T=7=..=Tp, then
r v— —*-‘rL l—%
(570(1) ) QSM (1+ )(10g 1]\/[)(1 0 +
3. If 1; < 0§2),j =1,...,m, then

~ w=1)(r-E+5 )+ i<<—
7 ri++ P j=2
enr (Sﬁ,gme)mz) > on (- >(logM) j

Ak
N———

Proof. The upper bound estimation of the quantity ey, (S; Pen ?B) - was proved in [30]. Let us consider
T a,

the lower bound.
For a number M € N choose a natural number n such that M =< 2"n™~! and 2"n™"! > 4 M.
Consider the function

- 2 —sj(rj+1—-L k@
fo(i’) n =2 Z H2 (T ) k:w

(8. 7)=nj=1 Rep(s)

Then, by Lemma 2,
H{z@ﬂ 1os(llsaf, |l =
(& m=n||;_
—n =T | aen [ 27w | 3 itk -
j=1 kep(s) 9

(5,7)y=nll]_

<Cp =27 o(s.7) H g si(rit1= 7) ﬁ 281‘(1*ﬁ) _
j=1

(5,7)=n I-

Thus, the function fo € ST 560 7 _B.

Let Q7 be an arbltrary collection in M of m-dimensional vectors {I;;(l), o kM )} with integer coordinates.
For every vector 5 , that satisfies the condition (3,5) = n , we consider the set Qu; N p(3). Then, according to
the choice of the number n, the set S of vectors 5 such that (5,%) = n and [Qa N p(5)] < 3|p(5)| contains at
least half of all vectors 5 such that (5,7%) = n. Hence |S| < n™~!.
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Let T(Z) be an arbitrary polynomial with a collection of harmonics from Qp;. Then, by Theorem 4, for
pj =X =2, j=1,...,m, we get

m

* Sj(l*%)
1fo =Tz g = C H 272 |65 (fo = T, =
j=1 o
(5,7)=n lg(Z)
" 1
> S TL2 7 sstfo = D, >
7=1 seslli
-> L o (3— L) T o—sy (ry1— L) T 5
>Cn =7 [V W [ [ 27 >
j=1 j=1 j=1 seslly g,
-5 L)(s -5 .
=2 i (T1+77?)<517> — j=2 i 7"1+ -
>Cn { 1 }ges Cn 2" H{ }SESHZ 5@

l2)

Applying the Holder’s inequality (—x e + 9(;), =1, j=1,...,m) and Lemma 4 , we have

S1=3 1< sl (sl <

ses

m

> a7
, <On™% ||{1}§ES||lé<2)'

(AT

< sl

l§<2)

Since |S| < n™~!, we obtain

v

>, o
n'~l < COn’=2 g H{l}geSHl—(m '

Hence
Z ( )
i=26;

<C H{l}ges||lé(2) '

Therefore,

||f0 — THq 7@ > CQ—(H—&-i—ﬁ)ng‘:z 9‘72

for any polynomial T'(Z) with a collection of harmonics from Qp;. Hence

m L1

7 (T1+ L) Jzz(e( )Ty
€N S, a(1) ‘T'B o2 > C2 R n J
’ q,

D,
(r1+ ) (m71)<r1*ﬁ+i)+§2<ﬁ7%>
>CM a1 (log M) i=2\ 6§ . )

Since v < m, then we obtain the lower bound estimation from (9). The theorem has been proved.

V.N. Temlyakov [22, 23| developed a constructive method of estimation of the best M — term approximations
functions from Nikol’skii-Besov’s classes S;’TB in the space Lq(I™) in the case 1 < p < 2 < g < oco. Let us
recall some notations.

Let 7 = (r1,...,7m), 7, > 0,7 =1,...,m,and | € NN {0} = Ny. Let » = r; and for a function f € L,(I"™)
suppose

flf('f): Z 5§(fa'f)a felm;

5:rl<(5,F)<r(l4+1)

irla= 3 ()

5:rl<(5,7)<r(I+1) kep(s)

20 Bectnuk Kaparanauickoro yHuBepcuTeTa
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V.N. Temlyakov [22] considered the class

Wgab {f S L](Im) ||fl,FI|A < 2—lal(y_1)b}7

where a > 0,b > 0.
Lemma 3 [22]. Let 2 < p < 400 and a > 0,b > 0. Then there exists a constructive method based on the
greedy algorithms which leads to the following estimation

M (W5), < CM3 (log M),

Theorem 6. Let1<pj<2<q<+oo, 1 <6; < oo, 1<Tj <oo, j=1..m, O0<r=..=r,<
<rys1 < o Sy, 1> pT and ” = Jl',j =1,...,v and ” < ,j=v+1,...,m. Then the following relation
holds

(=D(r=F)+ 3 .
en(S5 5 B)g =< n” 2770 (logm) =

Tj - 1
—1° j -
Proof Let fesr 060 7 ,B By the condition of the theorem 1 < p; < 2, j = 1,...,m, then there exists a

number pgy such that 1 <pj <po <2, j=1,..., m. Therefore, by applying the Holder’s 1nequality (p% + pi, =1)
0

and the Hausdorf-Young’s Theorem [31; 211], we get

Ilfirlla < Z H 9055~ D5g ( Z laz(f ‘p()) <

srl<(s,7)y<r(l+1) j=1 kep(3)

<c Y H2 770 [|05(f) 1o - (10)

§5:rl<(3,F)<r(l4+1) j=1

’
where T =

o \"“

Now, since p; < po, Jj = 1,..,m, then by applying the inequality of different metrics for trigonometric
polynomials (see [28, 29])and the Holder’s inequality, we obtain from (10) the following

m

||fz,f||ASC > 11 2 |155(f )55 <
ri<(5,F)<r(l+1) j=1
T o5 ()
<c | {25 15Nl 5} 9% (5; " . 11
= H los(f )Hp9 rI<(s,7)<r(+1) ||, H 7 )
J=1 < (5, /) <r(+1) ],
1
Suppose v; = :—i, 7]/- :iii, j =1,...,m. Then, by the assumption of the theorem, 1 = = ... =7, <
< Yot1 < oo <Y and 'y;- =755, j=1,..,v,v; = fy;-, j=v+1,....,m. Then using Lemma 1 we have
m
H 25j(%7r7) <
i=t ri<(E R <r+D||;
1
< H{Q(n;lxgm} < oyl (1)
(5,3)>1 1

Wherej—l—— ji=1,.

T

Next it follows from the 1nequahtles (11) and (12) that

<

1
7
J

Ifirlla < C271 3012
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for any function f € S;,é(n,fB in the case r; > p%. Thus, the function f € S;ml)jB belongs to the class WZ»a,b

in the

in the

1
’

T
J

v
casea=r; —+ and b= ﬁ > =. Hence, by Lemma 3, we have
j=2

p1

i 7,a,b —r+1-2) (u—1)(r7ﬁ)+§2i
en(Sﬁ’gu)ﬁ_B)q < Cen(WA’ ’ )q < Cn 27 1 (logn) =

case 1 <p; <2< g< 400, 1<0;<00, 1<7;<00, j=1,....,m, r1>p%.ltprovestheupper

bound estimation.
Now let’s consider the lower bound estimation. Since 2 < ¢ < oo, then ||f|la < C|fllg, [ € Lg(I™).
Therefore

€n(5;g<1> ﬁ—B)q 2 Cen(Sgéu)fB)?-

Now, by letting 0; = ¢ =2, j = 1,...,m, in Theorem 5, we get

Hence

v 1 =D (r+i—L)+ 3 (3—2).
6"(5%,5(1)j3)2 ZC’n_(H'% Pll)(logn) : 1= J

T 1L (V—l)(r+l—$)+i(l_%
Bn( ;,é(l),fB)q Z C’n_(T"ré pll)(logn) 2 RS 5 >

(=D)(r= )+ 3
> C’n_(“'%_ﬁ)(logn) A

J

.

It proves the theorem.
Remark. Note that the upper bound estimation in the case p; = 6; = p, j = 1,...,m, in Theorem 6 was
proved by V.N. Temlyakov [22] using the constructive method.

In
in the

[32] obtained the exact estimation of the best M — term approximations of Nikol’skii’s and Besov’s classes
Lebesgue space with the mixed norm.

This work was supported by the Ministry of FEducation and Science of Republic Kazakhstan (Grant
No. 5129/GF4). Of this research was written when the author was staying at the Centre de Recerca Mathematica,
within the Research Program on Constructive Approzimation and Harmonic Analysis.
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. Axpimes

JlopeH1 keHicTiriHae YHKIUATIAPALIH €H YKaKcbl M -Mmy1ieri
KYBIKTaYyJIapbhlH KOHCTPYKTHUBTI d/icTepMeH OaraJjiay

MakaJstazia KenaifHbIMaJIbI IEPUOATHI (DYHKIUAIAPBIH, apajac HopMausibl Jlopenrr keHicriri, Hukonbckmii-
BecoBThiH DyHKIMOHAIIBIK, KIACH! 2KoHe (DYHKITUSHBIH €H YKaKChl M -MyTiie KybIKTaybl KaPACTBIPBLIIHL.
Conpaii-ak 6ip Jlopenn kenicririnaeri dpyHKIMAHBIH, 6ACKACBIHAA *KATYBIHBIH >KETKLIKTI MapThl Taraii-
pIHgaFaH. Hukosbckuit-BecoB KiachblHIarbl (hyHKIUSIAPIALIH €H YKAKChl M-MyIIesi »KybIKTayIapbIHbIH
JKOFapBIJaH JKoHEe TOMEHHEH Oarasayiapsl ajabiaran. 2Korapeiman 6aratayast gosenney yimia B.H. Temis-
KOB KYPFaH »KaHa KOHCTPYKTHUBTIK 9J1iC KOJIJIAHBLIIbI.

Kiam cesdep: Jlopenn, Hukonbckuit-Becos kitackl, M-TepMuHIEpIiH €H KAKCHI )KAKTaphI, XKYBIKTAY/IaD,
JKEeTKUIKTI maprrap, 6arajay.

I'. AkuiieB

Onenkn Hamaydmmnx M -4jIeHHBIX TPUOJIMKeHnii byHKITi
B npocTpaHcTBe JIopeHIla KOHCTPYKTUBHBIMUA METOIaMU

B crarse paccmorpensr npoctpancTBo JlopeHra nepuoandeckux (OYHKIUNA MHOTUX TEPEMEHHBIX C aHU30-
TPOIMHON HOPMOIT; (DYHKITMOHAIbHBIN Kiracc Hukombckoro-BecoBa n nanntydmee M-wreHHOe pubInzKeHne
dyHKIU. YCTAHOBJIEHBI JJOCTATOYHBIE YCJIOBUs MIPUHAJIEXKHOCTU (DYHKIUU U3 OJIHOTO IIPOCTPAHCTBA, J1o-
pennia B apyroe. [loydensl OlleHKN CBEpXY W CHU3Y HAWIYdIuX M -4/IeHHBIX NpUOIUZKEeHUN (DYHKIUH 13
kiacca Hukombckoro-Becosa. st moka3aTebcTBa OMEHKNA CBEPXY HCIOJIB30BAH HOBBIM KOHCTPYKTHUBHBIMN
meTron, paspaboranubiii B.H. TemisskoBbiM.

Kmoueswvie crosa: Jlopenr, knacc Hukombckoro-Becosa, maydmme annpoxkcumaruun M-tepmoB, npubsinxe-
HUE, JIOCTATOYHbBIE YCJIOBHS, OLEHKA.
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