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In the paper spaces of periodic functions of several variablesywere,eonsidered, namely the Lorentz space
Ly (T™), the class of functions with bounded mixed fractiomal‘derivative W; + 1 <7 < 00, and the order
of the best M-term approximation of a function f €L, $(T™ Wby trigonometric polynomials was studied.
The article consists of an introduction, a main part, and,a @enclusion. In the introduction, basic concepts,
definitions and necessary statements for the proofyof thejimain results were considered. One can be found
information about previous results on the mentionedytopic. In the main part, exact-order estimates are
established for the best M-term approximatiofis of functions of the Sobolev class WgF -, in the norm of the
space Lp -, (T™) for various relations betwéen, the parameters p, 71, 2.
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Introduction

Let N, Z, R befthe'sets 6t natural, integer, and real numbers, respectively, and Zy = NU {0}, R™
is m-dimensional Euelidean space of points = = (x1, ..., z,,) with real coordinates; T™ = [0, 27)™ and
["™ =1[0,1)™ are m-dinlensional cubes.

We denote by L, -(T™) the Lorentz space of all real-valued Lebesgue measurable functions f that
have 2m-period in each variable and for which the quantity

=

1
Ilf] /(f*(t))Tt;Idt ,l<p<oo, 1<T<00
0

hSE

p,T T

is finite, where f*(t) is a non-increasing rearrangement of the function |f(277)|, T € I (see [1]).
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On estimates of M-term approximations ...

In case when 7 = p, the Lorentz space L, -(T™) coincides with the Lebesgue space L,(T™) with
the norm (see, for example, [2])

2w 2m P
fllp = [/ / |f(x1, .oy ) [Pday . dey, |, 1 <p < 0.
0 0

Let us begin by introducing some notation: az(f) are Fourier coefficients of the function f € Ly (T™)

o m
by the system {e!™®) };czm and (7,7) = > yja;;
=

(7)) = S an(f) e,

neEp(s)

where 3
p(s) = {k=(k1,...,kn) € Z™: (2571 < [ky| < 2%, = &,
*
and [a] is an integer part of a, 5 = (s1,...,5m),5; =0,1,2,... \

For a given vector 7 = (r1,...,rp) > 0= (0,...,0) we set y = = %

Qg) =U,.0(3), @

Sq(j)( fT) = ZEeQW) az(f )61@’E> is a partial sum of the Fr\o eries of the function f (see [2]).

Let us consider an one-dimensional Bernoulli kern@ r example, [2])

Fr(:c)zl—i-QZk cos(kx —rm/2), r > 0.

@
Let us consider a Sol%%ional class

W[JF,T:{f: f:‘p*FF’ H‘P D,T < 1}7
where 1 < p < 00, 1 <W < 00,
1
(¢ * F)(@) = Gy | o =P @)

In case when 7 = p, the class W} _ has been considered in [3] and [4], so in this case, instead of
W, we write W
The value

e = inf
M(f)p,T E(ﬂ,bj

M -17.(7 =
fo Z bj€Z<k(J)7x>

p’T

is called the best M-term trigonometric approximation of the function f € L, -(T™), n € N.
If FF C Ly-(T™) is some functional class, then we set ens(F)p - = supsep enr(f)pr- In case when
T = p, instead of ey (F)p,r we wrire eps(F)p.
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The best M-term approximation of a function f € L3[0,1] by polynomials in an orthonormal
system has been first determined by S.B. Stechkin [5] and he has established a criterion for the
absolute convergence of the Fourier series in this system. The advantage of the M-term approximation
with respect to the one-dimensional trigonometric system over the linear approximation by M-order
trigonometric polynomials has been shown by R.S. Ismagilov [6].

Exact order estimates of the best M-term approximation of the Bernoulli kernel have been established
by V.E. Maiorov [7] and Yu. Makovoz [8], E.S. Belinsky [9,10]. In the one-dimensional case, the value
e M(WqF )p has been estimated by S. Belinsky [9]. At present, many important results on estimates of M-
term approximations of functions from various Sobolev, Nikol’skii—Besov and Lizorkin—Triebel classes

11

are known [11,12]. In the multidimensional case, for 1 < ¢ < p < 2 and r; > %(a — ), order-exact

estimates of the best M-term approximation of functions of W; in the norm of L,(T™) have been
obtained by V.N. Temlyakov [3,4], and for 1 < ¢ < p <2 and r; < %(% - %), E.S. Belinsky [10] has
proved the following theorem:

Theorem. Let 1 <g<2<p<ooandry=...=7, <ryp1 <...ry. Then

1

ent (WD), = M55 (1g Ay v D=0 (i

in case L — % <r < %, where ¢ = q%’l.

Note that a generalization of this theorem on the LorentZ%spagce L, ,(T™) has been proved
in [13-15].

Throughout the paper, A, =< B, means that there®aréspositive numbers C,Cs independent of
n € N such that C1 A, < B, < (2 A, for n € N and logdd N\where log M is the logarithm with base 2
of the number M > 1.

By the constructive method, V.N. Temlyakoy, |16, %] has established estimates for M—term approxi-
mations of functions of the class I/VqF in the space Dy(T"%) for 1 < ¢ <2 < p < oo and (%—%)p/ <r < %,

p/ = p%l and has raised the question of finding constructive evaluation method for % — % <r <
1

(7 %)p'. Further application of the copstru@tive method is given in [18,19].

In the first section, some auxiliary lassertions are formulated that are necessary for proving main
results. The main results of the articlgare formulated as a theorem and proved in the second section.
In conclusion, we compare the proyédy Theorem 1 with previously known results.

1 Auziliary statements

Theorem A. [2Q] Letmd < < A < 00, 1 < 7, § < 0. If a function f € Ly (T™), then

m /7_
£l > 0( 3 T[22 5()l5,)

sezm =1

Theorem B. [20] Let 1 < p < ¢ < 00, 1 < 11,72 < oo. If a function f € Ly, (T™) satisfies the
condition

Z H 2Sj7—2(1/p_1/q)||5§(f)||;?7_1 < 09,

sezm j=1
then f € Ly ., (T™) and the inequality
1/7’2

I/

o <O D TT2m 020D

sezm j=1
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holds.
For a function f € Li(T™) we set

fr@ =Y 6(f.2),1 €Ly,

I<(5,9)<l+1

where ¥ = (v, ., Ym), M= - =% < Vo1 < - <Y, Y = %, r;>0,j=1,...,m.
Let us consider the following class defined in |5, 6]

W' = {f € Li(T™): || furlla < 2710700,

where

[ firlla = Z Z lam(f)]-
I<(5,7)<l+17€p(s)
The following lemma is a consequence of Lemma 6.1 in [16] (see also L@ in [17]), which we

often use in proofs of main results. \

Lemma 1. [15] Let 2 <p < oo and 1 < 7 < 00, a > 0. Then for f% " there are constructive

approximation methods of the greedy algorithm type of G/ (f) withi t operty:
If = Gar(f)llpr < Clm)M~"7% (lo )(atb).
L 2
2 Main 7’%
Theorem 1. Let 0 < 71y = ... =1y, < 7Tp4q < Wi, 2 < p < 00, 1 < max{r,2} < 7 < oo,

T2

’
7-2 -

To—1"

U(§,'7>§np(§)a SQn,:Y(fvj): Z 5§(faj)

(5 7)<n

For a natural number M, there exists a number n € N such that M = 2"n*~L.

Let v > 2. We set

1 1
ny = gn—p(i - T—2>(V —1)logn,

ng = gn—l— g(u —1)logn.

Also, let us introduce

=7 1/7
SR CD S O
I<(57)y<l+1
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and

/ / /

my = [2_l%5f12”%n(”_1)%2] +1,

— m ’
where (5,1) = >~ sj,p = z% and [y] is an integer part of a number y.

By G(l) is denoted the set of indices 5, | < (5,%) < [+ 1, with the largest ||0s(¢)]|2, and m; = |G(I)]
is the number of elements of G(1).
Let us consider the functions

Z fl(T)7

n<l<ni

Z Z 5§(f7 E)

n1<l<ns 5¢G()

- Y Y s 0\
n1<l<ng 5€G(l)

Let us estimate || F|| 4. Applying Holder’s inequality for the sut@arseval s equality, we have

ni—1
_m 5.1 1
1Pia=") ) > ag(f |<2 20 26502 165(f)ll2 =
l=n I<(s7)<l+1 kep(s) <l+1

I
(]
(]

Fll22® Vs, (1)
I=n l§<§,'"y)<l+

It is known that the Fourier coefﬁcie%‘che convolution f = ¢ Fr are equal to az(¢)az(FF),
k € Z™. Therefore, using Parseval’s eq 1t7is easy to verify that

®<< 27 C0|0s(¢)l2, 5 € Z1. (2)
Hense, from (1) and (2) WG%

B nip—1 o -
Pl < 2 % DHENR<CY, Y 2t sl ©)
I<(s ,’y)<l+1 I=n 1<(57)<l+1

If 2 < 71 < o0, then according to the inequality of different metrics for trigonometric polynomials
in the Lorentz space [20] we have

_1
,,_

m
8ol < C (D55 + 1) 7 105(llam
j=1

m\»—t

From Lemma 1.6 [21] for p =2 and 2 < 71 < 0o we get

1
1
Tl 3 )7'1 71 =

DD s+ 185(0) |15 D15, | < Cllellam. (4)

s€Zy+ \j=1 S€Z4

8 Bulletin of the Karaganda University
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By virtue of inequality (4) and Hélder’s inequality, we obtain

=T\ 1 - _%)TI
Z (s,1>§”5§(f)“2 < Z (Z (sj+1 ) 165() 15" X

I<(5,7)<l+1 I<(53)<l+1 j=1

—1 (7)1
< o2l n=3)"

Where71=%,1<7'1<oo. ’\
(3) and (5) imply that %\
el e &V_ )

1
[Filla<C Z Qél 1l5_i2 —ln < 02~ 711@ > n12 71 (6)
l=n

*

for a function f € W;Tl when r; < % and 2 < 1 < o0. \
By Lemma 1 for the function Fj using a constru ‘v@od, one can find an M-term trigonometric

polynomial G/ (F7) such that

B S
IFL — Gt (D)l M 327Dy T (7)
Therefore, according to inequali& (7) and taking into account the definition of the number
ny and the relation M = 2"nY~1 obtain
1 1
| (F)llps < M 50572 log )70 (8)
in case when ¢ = < <7'1<oo,1<7'2<oo,r1<%.
Let us estimate Applying Hoélder’s inequality for the sum and Parseval’s equality, we obtain
no—1 no—1 .
IFslla= )" > Yo lag(Hl <277 ) > 265102 165(f)l2 <
I=n1 1<(5.)<I+1,5€G(l) kep(s) I=n1 I<(5,7)<I+1,5€G(1)
na—1 - m (1
<C Y 241 (364 0) ™7 It (9)
l=ny I<(3,7)<l+1,5eG(l) j=1

Now, to the inner sum on the right side of inequality (9), applying Holder’s inequality for % + = 1,
1

1 <71 < 00, we have

ng—1 m L1y 1 1

1 11 (: 2 )7 -

Bla<o Y 20t A (Y (S +0) T M siz) el
l=ny I<(37)<l+1,5€G(l) j=1
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Then, using (2) we get

n2—1 11
IFsla<C Y 251 +1)2 7 x

l=n1
1 1

(T (D) ) el <

I<GEy)<I+1,35eG((1) j=1

o \\H

no—1
<oy 26y
l=n1

(Y (e n) T ) o)

I<(53)<I+1,3€G(l) j=1

e set i=( % (iS]—Fl)Tl_é 165(f %@

1<(59)<l+1 j=1

my = |G(1)] == [ ZSlenQ@JF 1.

X (10)

o,

E \\H

and

Then (10) implies that

no—1 1 L,
IFslla<C ) 27 + 1)5_ﬁ8lm 1<
= n1
no—1 1
<C Z 2~ I(ri—2) @ e Sl{ —lfS’rlQn (I/ 1) 3 4 1}7-1 < (11)
l=n1
72 na—1 11 1+:1 ng—1 ) i1,
< C{ (271 v— 1) 271 1)2 1 Sl 1 + Z 2—l(7'1_§)(l + 1)2 1 l}
—+45 /
Since S, ' =5]! + p%{ =1y(—3 + % - 1%1 + %), then by (4) we have
no—1 1 ‘F; 1+7;} na—1
S T g iag 2 Y e ) A g <
l=n1 l=n1
el f1_1y 1 ) 1
S C Z 2_ (Tl—TZ 2_p+p7'1_27-2) (l+ 1)2 7‘1 ”90||2T1 <
l=n1
n2—1 1 1 1_1
<0 Y gl
l=nq

for a function f € W3, and 2 < 71 < oo. Since r1 — Té(% - % + an - %) < 0, then, taking into

10 Bulletin of the Karaganda University
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account the definition of the number ns, from here we obtain

nao—1 1, T2 1+ 11
—lri—5+=%) 11 _ _lio1,1 1y oL
E :2 o (I+1)2 7S <02 2= (3 pt e T )n22 <
l=n1
i1 1 1 1 11 1 1 11
< 095Gyt e — ), (DB (G g e ) sy (12)

for a function f € W;TI, 2 < < o0
Next, due to inequality (4), taking into account that a function f € W; - and rq — % < 0, we have

no—1 1 1 nz—1 1 1
>R )T <0 3 2 DA+ plan <
l=n1 l=ny

no—1
2 1 11

<OY b b A < or b, qQ v
l=n1 *
- \

< 02 E—3)p—w=-DEr—5) 7 6
Now it follows from inequalities (11)—(13) that e&

!
T2 r1 1, 1 1 “ r1 1, 1 1 11
||F3”A < O{ <2nnll—1> 27 2_n12’(7‘1_7-2(2_p+p7'1_27-2$& g(rl_ﬁ(i_i"'ﬁ_ﬁ))ni_ﬁ_'_

el 1 1 1
_T2(§_1_7+p_‘r1_%><0‘

for a function f € WZTI, 2< 1 <00, 1< 100,
/
U

Since §(r1 — Té(% - % + 1%1 - %)) — B(ry — 1), then it follows that
D 1y L_ 1
@ C@2rny 22T (14)
Since 2 < p < 00, then by L or the function Fj, by a constructive method, there is an M-term

trigonometric polynomi% ) such that
1

s — Gar(F3)|lpry < CM ™3 (2007150120277,

Hence, in accordance with (14), we have
1 1
1P = Gar (F) [ < CM 304572 log 21)2 ™70 (15)

forafumction]‘“EWZT1 for 2 <p<oo,2<m < o0, 1<Tg<ooand7“1<7'é(%—
Let us estimate || F3||p,r. So,

no—1

1Pl <C(X X 2NET (0 IE T 65013

I=n1 1<(5,3)<I+1,5¢G(1)

1/7‘2

Taking into account that

_1 11 .
165(f)ll2 < my 27T S,

Mathematics Series. No.2(114),/2024 11
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for 5 ¢ G(I) and substituting the values of the numbers m; for 75 — 71 > 0, we have

~ 1 . TQ—T- T
im<O(X Y AR (T2 )T <

I=n1 1<(5,9)<I+1,5¢G(1)

(|

ng—1 1 _ _ 1
< C(Z Z 2l(%—%)7‘22—lr1n||5§((p)’|72'1 (ml o 2—lr1l%—%sl>72 7'1) /72 <
I=n1 I<(57)<l+1,5¢G(l)
el —li” T; T; —% ~ 11 \T2—T1
o8 (@ Farraernd) i) "
l=n1
(3—2)m26—Irim T1 1/72
x2! ) S Iselg) =
1<(5.9)<l+1,5¢G(l)
om0 — _i) 1) (2= Y (ra—ry) (e 1/72
=C(@2" 2 T (Z g lr=gr) (=) (G =5 p) (=), g 1) .
l=n1 \
Using inequality (4), it is easy to verify that @
m (%_%)Tl L/m

I<(5y)<l+1 \j=1 Q
<c| X G N Clelen (17)
<

for a function f € W;TI, 2<m <M< OOA
Now it follows from inequalities (16@ (17) that

@i < ooy 2352
no—1
><< . @Tzﬁ)l(é711)(7271)2l(§;)Tzl(éfll)anrln)l/m _

/ na—1 /
_ —1)_%2% ( Z 2—l7’2(7‘1—17:172.@(7'2—7'1)—(%_%))1(%_%)72) 1/7—2.

l=ny

Since
7 11, 11 11
pT1T2 (2 =m) (2 p) - 7—2(2 p +p7'1 27’2)’

T —

then taking into account the definition of the number no, from here we get

/

Ty To—T 4 5=
| Fallprs < Ol 3 Fm g Gyt~ ) 27 <
< 2B (18)

for function f € W;n when 2 < p<00,2< 7 <1 <00, 71 < Té(% —

12 Bulletin of the Karaganda University
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Now it follows from inequalities (8), (15), and (18) that
1f = (5@ 5 (f) + G (F1) + Gu(F3))lp.ry <
< |F - GM(Fl)Hp,Tz +[|Fs — GM(F3)“1)7T2 + HF2||p,T2+
| 3 s com Bt Hegans T 4| Y ()]
P72

< 7’Y >n2 <§7’y>2n2

p,T2

. 7 11 ' 1
for a function f € W3 when 2 <p <o0,2 <7 <75 <00, 5—5<7"1<72( __+pT1 7)) -
Further, taking into account that 2 < 7 < 7 < 0o and 71 + % — % > 0, and successively applying
Theorem B, Jensen’s inequality, Theorem A, then Lemma 1.3 [21] and Theorem 1.1 [21], we obtain

| > s0l,,=1x = a0l

(5,7)>n2 I=n2 I<(3,7)<l+1

Z > H23“2‘”H<5<>u2n

I=ng I<(57)<l+1 j=1

oo

<o[322Em | ST s <
l=n2 I<y)<l+1e

G- N s

<

b,72

that leads to

1.1
( )p77.2 < ||f San @ -I-GM F3 ||p7'2 <CM~ s r1+ )(10gM)2 1
ForafunctlonfeT/VQT1 wheng2 00, 2<71<7'2<oo %——<r1<7'2(——%+p—n—2i2)
Assume that 7'2 5— = 5) <11 < 2 Then, taking into account the definition of the number

ny, we get 0

n21

< oy bbbt a) e D (et (b 2)), 4 (19

for a function f € Wi -, When 72(;
(11), (13) and (19) imply that

L (y— (i1, 1 1
|Fylla < (2=t~ BOi=2n 1 Dbt 2”))71%_%

for a function f € W3 when (3 -1+ p%l — by << i

Hence, by Lemma 1 we obtain

1
p

| F3 — Gu(Fs)

Mathematics Series. No.2(114),/2024 13
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i r 'l _ 14,1 1

for a function f € I/VQJ_1 when 72(5 ot~ o
. . !

Let us estimate || F3||p -, in case when 7'2(% —

y<r <

2
+ an - ﬁ) <711 <s.(16) and (17) imply that

N[

1
p

2T 1/
||F2||p77-2 < C(2n v— 1 2 31_,21 (Z 2—17’2(7‘1 p_r17_2(7'2 T1)— %——))l( ) ) /T2 <

l=n1
r(1_ 1 1 1
< a3 10 2 FOO G 0)) g iy (21)
in case when 7,(1 — % + %1 272) < 7‘1 < 3.
Since 7'2(% 11) + 1%1 - QL) <1y < 3, (8) implies that

1
|Fy = Gar(F)llpirs < CM 5578 (log )2 71 <

< oM B D (0g 1y HO VG o (22)
(20)(22) (see (18)) imply that ’g\\
If = (Sq.~(f) +Gu(F1) +Gu(F3))] 2@

<11 = Gar(F) s + 15 = Gt (F) i + |1 B2l > ()]
< 77)>n2

< CM_%(TH_%_%)(IOgM)%(u—l)(r1—72(§_5 mWé log 2 71 + H Z 5 ‘

p,72

7’7 >ng b
Then, taking into account that Té(% - % + an — %) 4 <3 ! and following the same steps as in [20],

we have

| 3 5]

< 7'7 >TL2

Hence, @
e%f — (8Qu- (f) + Gu(F1) + G (F3))lp,r, <

3
59 (1og 20y 5O G m0) (g a5

p,72

< CM"z"?"l*Gl)( 3 1) 5B G 4 35)) 0 1y

for a function f € Wyjf'when 2 <p < o0, 2 <1 <79 < 00, (% —
Let 1 < 73 <2. Then by Lemma 1.5 [21] the inequality

D=
S| I>—‘
_|_
|-
|
Jl
—
~—
A\
=3
[
A\
ol

1/2
SIsBL) <] X s, (23)
1<(5.7)<l+1 1<(5.7)<l+1 o
Since 1 < 73 < 2, then (see [1; 217])
105(f)ll2 < Cl165(f)ll2,7- (24)

It follows from inequalities (1), (23), and (24) that

ni—1
IPla<C 21/2” > 5§(f)’2 :
I=n 1<(5,7)<l+1 .

14 Bulletin of the Karaganda University
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Now, given that the function f € W; -, and the choice of the number n;, we get

=15 (r1—3)
T2

|Filla < CM~50172) (log M)

for 1 < 1/2. Further, arguing as in the proof of inequality (8), we obtain

1

1 —
p

1FL — Gt (F1)llpry < CM 5014572 (10g M) < oM Emt D) (25)

|~
o

in case when ¢ =2 <p<oo,1 <7 <2 1<7'2<oo,7“1<%
Let us estimate ||F3|| 4. For this we set

N o 1/2
Si=(2mm Y IsnIR)
I<(s,3)<l+1
and g
~ L o &26n 2 (l/ 1) *
m,._|G(1)y._[ p52 3 +1.\
In inequality (9) it is proved that @

n2 1
|Fslla <272 ) > @(f)“z <

I=n1 1<(5,7) <4158

no—1
<27 3o ‘ﬁ\ 185(1) 2. (26)
l=n1 <(57)l+1,5€G(l)

Applying Holder’s inequality to the inner sum and substituting the value of the number m; := |G(1)]
from (26), we obtain A

I<(57)<l+1,5€G(1)

[Falla <273 %&Q( > o) Fem
l
—1

/ / no—1
X2~ Pa g5 G2y 4 3 9l Sl} (27)
ni l=n1
Using inequaliti and (24) and taking into account the value of the numbers S, we obtain
na—1 ng—1
2 7'1 2 2 ) o2 < 7’1_*“!‘ < Ir - )
3 VS < N 2Tt (2 > () - (28)
l=n1 l=n1 l§<§,7}/><l+1
Since a function f € Wy and
1 11 1 1 11 1 1
——+ = =r - - —— Tz ——+——--—) <0,
nogta Tl w am) =G T T T
then from inequality (28) we have
no—1 ng—1 1
Z 9~ 7’1 2 2p)52 < C Z 92 lTl 7'2(***4’%*27_2 ) S CQ*RQ(TlfTQ(***+ﬂ*E))‘ (29)
l=ny l=n1
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Since the function f € WQF - and r — % < 0, we can prove similarly that

no—1

3 2l G < ooy, (30)
l=n1

Now it follows from inequalities (27), (29), and (30) that

HF3||A < C{(znn(ufl))%Q—nz(rl—TQ(f_,-I—g—QiZ)) + 2n2(%—r1)} <

< C(anu—l)—g(rl—%)

forafunctionfEWQFJ1 when 2 <p<oo, 1< <2and1<m <00 r1<7'é(

27 p 2p 25"
Therefore, according to Lemma 1, for the function Fj3, by a constructive method, there is an M-term
trigonometric polynomial Gs(F3) such that

15 — Gar(Fs) .y < CM73(2n )75 &

forafunct10nf€W2Tlfor2<p<oo 1<m <2, 1<7'2<oo 71 %1 L 1)
Let us estimate ||F5||p, . To do this, note that if 5 ¢ G(I

p P71 279 /"

650/ l2 < iy 22 \ (32)
and
no—1

|Ballpr, < O él 260G gz )
l=n1 I<(5 ,5¢G(1)
ng—1 O 1), S 9 1/72
oy Ios(OIZ218s(NI3)

l=n1 I<(5

Further, if 79 — 2 > 0, wng inequality (32) and repeating the arguments of the proof (18),
we obtain

r < CEM )BT < opg BT (33)
for a function / € heng=2<p<oo, 1< <2< 1 <0, r1<7'2(%_

11 1
p 2p 219 /"
Now inequalities (25), (31), (33) imply that

er(fprs < f = (Squ- (f) + Gy (F1) + Gh (F3)) |lp,rs < o Bm+i-t

forafunctlonfGVVQT1 when 2 <p<oo, 1< <2< 7 <o, 7“1<7‘2(%—
is complete.

D=

+ 2% — %) The proof
Remark 1. In case when 71 = 2, Theorem 1 complements Theorem 4 in [14]
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Jlopeni keHicriringeri Co60/1eB\KJIaChIHbIH, V/-MYIIeJ 1K
2KYBIKTayJJapbIIDafaiay TypaJibl

I, Axumesd, A . X. Mbipsarainesa’

YM.B. Jlomonocos amwimdazo, Mackey memheremmir ynusepcumeminiy, Kazaxcman duavans, Acmana, Kasaxeman;

18

2 AstanaN T University, Acmana, Kasaxcman

2Kywmpicra Giprerre aiftHbMAIBI TEPHOITH DYHKIUAIAD KEHICTIKTEP] 3epe/ieHren, aTan aiTkanaa Jlopenrr
kenicriri Lo - (T™), mekzeyl apaiiac GesIIeKk TYbIHIABICH 6ap DyHKIUAIAD KIAChl W; + 1 <7 < 00 KoHe
f € Lp(T™) byHKIGACHHBIH TPUIOHOMETPHUSILIK, KOIIMYIIEIKTEPMEH €H, KaKChl M-MyIIetiK KybIKTay-
JlapbIHBIH peTi 3epThenred. Makasa kipicrieeH, Herisri 6e1iMHEH *KoHe KOPBITBIHIBIIAH Typaael. Kipicmeme
Heri3ri HOTIKOHEDAl T9viesiey VINiH YPBIMIAD, aHBIKTaMaJjIap K9He KarXKeTTi TYKBIPBIM/IAD KAPaCTBIPbLI-
ral. COHBIMEH KaEap¢ OCbl TAKBIPHINT OOMBIHINA aJJIBbIHFBI 3€PTTEYJIED Kall/Ibl aKnapaTrTbl Tabyra 60ja-
qwt. Heriari 6emimme Wy, -, Cobonen kmacer GyHKIMATAPBIHEH, L; -, (T™) Kenicririniyg HopMace! Go#bHIIa
P, T1, T2 TIapaMeTpJiepi apachblHIarbl KATBIHACTAD YINIH €H KAKChl M-MyIesik »KybIKTayTapbIHbIH HAKTHI
perTik Garajiayiapbl AHBIKTAJFAH.

Kiam cesdep: Jlopenn kenicriri, CoboieB KJachl, apajac TYbIHIbI, TPUTOHOMETPHUSIJIBIK KOIMMYIIETIKTED,
M-my1mestik 2KybIKTaY.
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O6 omnenkax M-4jaeHHBIX NpubamKeHnii kjaacca CoboJjieBa B
npoctpancTBe JlopeHna

I. Akumes', A.X. MbIp3araiuesa’

! Kasazemanerut duauvas Mockoscrkozo zocydapecmeenmozo yrusepcumema umeny M.B. Jomonocosa,
Acmana, Kazaxcman;
2 Astana IT University, Acmana, Kasaxcman

B pabore u3ydeHBI MpOCTpaHCTBA MEPUOANYECKUX (PYHKIWMI HECKOJIBKUX IMEPEMEHHBIX, & WMEHHO IIPO-
crpancteo Jlopenmna Lo - (T™), kinace dbyHKIuU ¢ OrpaHNIeHHON CMEIAHHOM APOGHON TPOU3BOTHOM WQ? .
1 < 7 < 00, u HOpPsLOoK Hammy4qmero M-wiennoro npubsmkennst yukuun f € Ly - (T™) Tpuronomer-
pudeckumu moauHOMaMu. CTaTbsi COCTOUT W3 BBEIEHUsI, OCHOBHOW YaCTH U 3aKJO4YeHUsi. Bo BBegeHUU
PacCCMOTPEHBI OCHOBHBIE ITIOHSATHUSI, ONPEIEJICHUsT U HEOOXO[UMBIE YTBEPXKJIEHUs IJIs JOKA3ATE]bCTBA OC-
HOBHBIX De3yJibTaToB. Takke MOXKHO HANTH MHMOPMAIMIO O IPEJbIIYIINX pe3yjbTaraxX 1o 3Toil reme. B
OCHOBHOM YaCTU yCTAHOBJIEHBI TOYHBIE IO MOPSJKY OIEHKHU JJIsi HAWIydmux M -dieHfbIX TpUOIHKEeHUH
dbyukuit kaacca CobosieBa I/V2F -, TI0 HOpMe TIPOCTPaHCcTBa Ly 7, (T™) 171 pas/IngHpK, COQTHOMEHIH MeXK-
JIy TIapaMeTpaMu p, T1, T2.

Kmouesvie crosa: npocrpancTso Jlopenma, kiacc CoboseBa, cMernanaas TPOU3BOMHAS, TPUIOHOMETPHYE-
CKUii ITOIMHOM, M -4jieHHOe NpUOInKEeHNe.
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