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ANALOG OF AN INEQUALITY OF BOHR FOR
INTEGRALS OF FUNCTIONS FROM LP(R™). II

Abstract. Let p € (2,400], n > 1 and A = (A4,...,Ay,),
Ar > 0,1 < k < n. It is proved that for the functions ~(t) €
€ LP(R™) with spectrum at distance at least Ay from each of the
n coordinate hyperplanes, 1 < k < n respectively, the following
inequality is valid:

n

H 1/q] [ T)HLp(Rn)a

/ y(r) dr < 0"(g)

t Loo(]Rn)

where t = (t1,...,tn) € R", By = {7|7 = (11,...,m™) € R",
€ 10,t5], if t; > 0, and 7; € [t;,0],if t; <0, 1 < j < n}, and

the constant C(¢q) > 0, — + 1 1 does not depend on (1) and
A p q
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This work is the second and the final part of the authors’ article [1].
It contains the proof of the statement announced in [1]. This statement
provides conditions sufficient for validity of a new analog of the Bohr
inequality [2]. (Find more details about inequality of Bohr and it’s gene-
ralizations in the author’s paper [3]).

Let p € (2,400], n > 1, A = (Ay,As,...,A,) be any vector with

positive coordinates and t = (t1,ta,...,t,) € R™.
Let us introduce the following notation:
1) U{y|y = (y1,Y2,---,Yn) € R", |yr| < Ag}, i.e. Q(A) is the

“crosslike” nelgborhood of zero in R";
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2) '(R™\ Q(A), p) is the set of all functions v(¢) € LP(R"™) whose Fourier
transformation support belongs to R™ \ Q(A);
3) By ={r|7=(n,72,...,7) € R", 7; € [0,¢],if t; > 0, and 7; € [t;,0],
if t; <0, 1 <j <n} is the parallelepiped in R".

The main result of this paper is Theorem 3.2 from §3, which is the
following.

Theorem 3.2. Letn > 1, p € (2,+00] and A = (Ay,...,A,), Ag > 0,
1 < k < n. Then for any function y(r) € I'(R™ \ Q(A),p) the following
inequality is fulfilled:

n

HL

1
k=1 Ak/q

/ v(7)dr < C"(q)

Et Loo(Rn)

IV Lo @y

1 1

where — 4+ — = 1, and the constant C(q) > 0 does not depend on ()
p q

and vector A.

Recall some notions and statements from the first part of the work.
For simplicity, the author keeps numbering of lemmas and formulas used
there.

Let n > 1. Denote the Fourier transformation of a function wu(t) €
€ LY(R") as i(y), where y € R™, and choose 4(y) in the following form:

u(y) = /e_i(y’t)u(t)dt.
R~

Let us denote the inverse Fourier transformation of a function v(y) €
€ L'(R™), by ©(t), t € R™. Then 9(t) has the form:

w0 =(5) [ew Oty

R™

Introduce the following notation. Let S(R™) be the space of infinitely
differentiable functions which are rapidly decreasing at infinity, S"(R™) be
the space of slowly increasing distributions (also called the space of distri-
butions of slow growth), i.e. the space of linear continuous functionals on
S(R™). Let us denote the space of finite infinitely differentiable functions
on R™ by D(R™) and the space of linear continuous functionals on D(R™)
by D'(R™).
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For every complex valued locally integrable function (¢), t € R", we
put into correspondence [4, p. 30, p. 32] the functional

(1) = / TDe(t)dt,  o(t) € DR,

Rn

The distributions from D’(R™), generated by locally integrable func-
tions, are called regular functions. Since D(R™) is densely embedded in
S(R™), then S'(R™) c D'(R™). It is known, for example, that the func-
tionals generated by functions v(t) € LP(R™), p > 1 are regular slowly
increasing distributions.

A linear continuous functional on S(R™), designated as 4(y) and de-
fined (with regard to the choice of the definition for (v, ¢) and the form
of Fourier transformation) as

(5, 8) = 2m)" (7, %)

is called the slowly increasing function Fourier transformation.
Owing to the introduced notion we have the following version of well
known formulas:

20V 0) = (52 ) ) *3200) w

v(r) =1, Aly) = 276(y), 7,y € R
Let n > 2,1 < k < n and Agyq,...,A, > 0. Denote

G(Apsr, - An) = | Wly= (.- un) €R”, [ys] < Ag}.
B=k+1

If n—k = 1, then G(A,,) is the direct product of R"~! and the interval
(=An, Ay). Ifn—k>1, G(Agy1,...,A,) is the direct product R* and
the “crosslike” neighborhood of zero in R % = {y |y = (Yrs1,.--,Un),
y; €ERYU E+1<j<n}.

Lemma 1.1. Letn >2, 1<k <n,p € [l,+00],the functions gy(0) €
1 1

€ Lq(R1)7 -+ - = 17 1 S A S kv P)/(T) € LP(RTL% A= (Alv"'aAN) is
p q

the vector with positive coordinates and supp 4(y) N Q(A) = &. Then

k
(supp {’y(ﬁ, ey Thy Th41,y - - '77-n) H g/\(TA)} A(y)> ﬂ
A=1
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(G(Aksr,.... An) = 2.

Let us take any 5 > 0 and denote by w(7, 3) the function with the
Fourier transformation

a(y,m:% 50,5721 (0) % €12, 521 (0), (2.1)

where £37(y) is the characteristic function of the set M C RL.
Let a > 3. Denote by Q(7,[—a,a],5) the function with the Fourier
transform R
Q(y7 [—O&, Oé], 6) = 5[—@,04] (y) * a(:% 5) (23)
For arbitrary vectors b = (by,...,b,) and a = (ay,...,a,) such that
0 < bp < ag, 1 <k <n,let us denote by K(t,a,b), t € R™ the function
with the Fourier transformation

y,a b) H % [1 — Uyk, [—ak, ar],br)| , (2.5)

where y = (y1,...,Yyn). From (2.1) and (2.3) it follows that IA((y,a, b) =0
for y € Q(a — b).

Lemma 2.1. Letn > 1,t = (t1,...,t,) € R" and a = (a1,...,a,),
b = (b1,...,b,) be any vectors which coordinates satisty the following
condition: 0 < by, < ag, 1 < k <n. Then

signty-cogin (2 Z—k 9) sin’ 0
k

K(t,a,b) = ()]i[ / 7 9.  (2.6)

Sbitr

Lemma 2.2. Letn=1,a>0, M € (1,+00) and q € [1,+00), then:
1
[« (v 572)
q 1/q

|1 [ sin2M0-sin? 9
Ci(M,q) = { 4M / - / o 7 M7 0| da
0 T

Cl(M7 q)a

o al/q

La(RY)

where

x
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3. Main theorem. We start with an auxiliary result.

Theorem 3.1. Letn > 1, p € (2,400}, A = (Ay,...,A,), Ax > 0,
1<k<n,Me(l,+0) and t = (t1,...,t,) € R™. Then for any function
v(r) € T(R™ \ Q(A),p) equality

M 1
—1”“)/ d:/K e Th, A A dr—
(-1) y(T)dr oo T T A AT y(T)dr
Rn

Ey
M 1
-y o Te—ten T A, A d
1/ (71, ) T, oo T g B )”Y(T) T+
a= Rn
M 1
Tt TE— g T, A, A
+ zﬁ:l/ (7’1, as T8 8 ST, M M )X
@ R
a<p

XV(T)dT—I—...—l—(—l)”/K(Tl —t1ye e Th—
Rn

t M A 1
M+1"T M+1

A) (1) dr (3.1)

is true, where n(t) is a number of negative coordinates of a point t.

Proof. Choose an arbitrary point ¢ € R™ and consider a subsidiary
integral

/e_i(“’T)fy(T) dr, wueR" (3.2)
E;
Since
(€YW) = [ 0en () dr =
Wn

t1 to

= (-1)"® // / —inmtyeretetunTn) dr dry L dry, =

1 — e~ Wktk

— n(t) H
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where y = (y1,92,...,yn) and 7 = (11, 72,...,Ty), We obtain from (3.2)
that:

(-1 [ty dr = (-1 [ 0Tgg (r)y(r)dr =

Ey R”

= /e‘i(“”) {H 1o ?_Zyk i }~(7‘) -y(T) dr.

1Yk
R k=1

We choose arbitrary v € (1,400) and designate Q(y) =

Mv . Mv A v A
Yk T+l P Myl M Dy )
1<k <n.

Then
(-1 [t (r) dr =

E;

_/ s H {1 - 1= Q)| +

Rn

1 — e~ Wrte o

) b0 2 () dr

1Yk

:R[ i) {kljl 1—;—_;’“““ [1 - ﬁ(yk)} } “(r) () dr+

" / e~ (L(y, )} (r) - 7(r) dr, (3.3)

R~

where L(y,t) is the sum of 2" — 1 various items of the form:

11

a€eJy

[1 - ﬁ(ya)] 11 Lot Qys),

BEJ2 Yp

1 — eiiyata

1Yo

with J1UJ2:{].,2,...,TT,}, JlﬂJQZQ, JQ#Q
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We consider the first term in the right hand part (3.3). For the item
standing in braces in (2.5) we obtain:

{H e - ﬁ(yw]}w) -

k=1

1 n Q
S i(y,7) 77, tr _
() [ Tma- e [0 -

Rn :
1—
S i(y,T) yk _
(3) oo T
]Rn
— Z <i) /ei(yaT)eiyata H 1 _Q(yk) dy+

a:l 27T Rn k:l Zyk?

+ Z i /ei(va)e_iyata—iyﬁtﬁ H 1 —Q(yx) dy +
2T W
a718:1 Rn kzl
a<p
LN [ itrr) it — it T L= Q)
(=D = i(y,T) p=iy1ti—...—iYntn du —
R ><2W) /e ’ 1,
Mv v

=K s Ty A, Al —

(Tl’ M M A w1 T (M + Dy +1 )

- MI/ v
CSNCEK (e =ty T A, A
Z (7—17 s T T, (M_|-1)1/—|—1 (M+1)U—|—1 )+

a=1
n
My
+ Z K(7-17-.-77—04_ta,...,Tﬁ—tﬁ,...,Tn,mA,
a, f=1
a<p
N — N +(-1)"K (nn —t4 Ty — 1t
(M ~+ v +1 a voe s Tn = b,

My v
A A
(M+1)v+1 " (M+1r+1 )
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where A = (Aq,...,A,),

Mv v
K (7, .. ™, A, A=
(Tl’ T M A D+l (M + Dy 41 )

n

Mv v
K A AL | =
(Tk’ M+1w+1" " M+1w+1 k)

1= Q) | -
{ iyk } (Tk)
Hence,

[t {H L R 1 )] } () () dr =

1Yk

k=1

n

k

[y

Rn k=1

) My v
= [ e WIK (7,... A A -y(r)dr—
/6 <T17 )TTH (M+1)V+1 ) (M+1)V+1 ) ,)/(T) T

Rn
3 i Mv
— —Z(u,T)K o —t o —A
2_:1/6 (7-17 y Ta s , Tn, (M_|_1)]/_|_1 ,
a=lpn
v n )
mA)’V(T}dT—i‘ Z /6’L(u’T)K(le"?Toz_ta,...,TB—
avﬁlen
a<p
MU v
—t ny A, A . d
BT M ¥ 1 (M + D+ 1 ) () dr+
) Mv
o (=D e IR (=t T — e, o A
+ +( ) /e (T]_ 1, 77— ’(M+1)I/+1 ,
R~
A q(r)d (3.4)
M+py+1-) "W :

As (1) € LP(R™) and owing to Lemma 2.2

Mv v
K A A) e L9R"
(T’(M—l—l)y-l—l "M+ Dy 11 )E (R™),
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1 1
M, v e (1,400), — + — =1, then for every fixed t = (¢1,...,t,) € R™ all
p q

integrals given in the right part of (3.4), are continuous in point u = 0.

So,

—0 7
lul ok

lim [ e”iw7) {H me [1 - ﬁ(yk)] } (1) () dr =
fin

My v
:/K(Tl,...,’rn, (M+1)V—|—1A’ (M—I—l)V—f—lA) (1) dr—

Rn
- Mv
- K ces T — by ooy Ty 7 A,
Z/ (7'1, yTa — T T, EES
a:an
v n
— A K (11, . yTa —ta, ..., 73—
ESIES )7(7’)d7’+ Z/ (T1, -y Ta — T8
a, B=1gn
a<pf
Mv v
— 1B,y Th, A, A
oo T U D 1 S M+ D+ 1 )7(7)d7+
Mv
o (=D [ K=ty Ty =ty ——— A,
+...+(-1) / (n Lseees T, (V4 Dy + 1
Rn
Y _A)A(r)d (3.5)
WESES (1) dr. :
We demonstrate that
Jlim e {L(y, )} (7) - y(7) dT = 0. (3.6)
u||—
Rn
If n =1, then according to (3.3)
[ w0y () A dr =
R1
—i 1-— eiyt P~ -
:/e UT{ - Q(y)} () 7(r) dr. (3.7)

Rl
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If n > 2, then according to (3.3) integral standing after the sign of a limit
in (3.6) equals to the sum of 2" — 2 integrals of the type

o [1 — ﬁ(ya)] X

—i(u,r) 1 — et
I(Jy, Jayut) = [ e D ] ———

Rn acdy Wa
1 — e—Wsls 8 ~
< [ ————Qys) p (1) -~(r)dr, (3.8)
BeJ2
where J; U Jo = {1,2,...,n}, J1NJy =@, J; # &, and of the integral

I(u,t) = / e LTI 0 b () a(r)dr. (3.9)

R~ B=1 Zyﬁ

Note that integral (3.7) results from (3.9) at n = 1. We check now that
each integral (3.8) and (3.9) tends to zero as ||u|| — 0, from where the
result (3.6) follows.

Consider any integral I(Jy, Jo,u,t). In that integral:

T b I ) b =

acs, Ve pes, YP

1 1 — e~ Wata ~ 1 — e~ Wsts
(L) o T ] T2 -

™ Yp

Rn acJq BEJ2

1 — e~ Wata -
e / T T P
us

a€eJy

1 — e %Bts

<11 5= / woTe ————— Q(yp) dyg. (3.10)

BEJ2 RL

Introduce the following notions for (3.10):

1 1 — e~ Wata N
f(Tarta) = — /e“’““?— [1 — Q(ya)} dye, o€ Ji,

27 Yo
Rl
! L [ L2 50 0 4 J
N _ , € Js.
(78,t5) = 27r/€ " (yp)dys, pBeJa

Rl
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Proposition 3.1.1. Let t = (t1,...,t,) € R, A = (Aq,...,A,),
M € (1,+00), v € (1,400) and r € [1,400). Then:

Mv 4
) f(Tasta) (Ta’(M+1)1/+1 (M +1w+1 a)

Mv v
ta, Aqg, Ay,
(M+1)r+1 (M+1)r+1

—K(Ta— 1 <a<n,

f(-,te) €EL"(RY), 1 < a<my

(M+1)v  (M+1)v
(M+1)rv+1" (M+1)r+1

2) supp ?(yg,tg) = [— ] , 1< p<n; (3.11)

3)IU(-,tg) € LTGRl), tg € R, 1< B <n.

Proof of proposition 3.1.1. 1) Taken n = 1, in (2.5) and (2.6) we
deduce from definition of function f(74,t,) that forany 1 < a <mn:

Muv v
oy b =K %) Aom Aa -
f(7as ta) (T M+ Lr+1-“M+1)r+1 )
My v
_K a_tou—Aou—Aa 9
(T M+ Dr+1-C M+1r+1 )

and as owing to Lemma 2.2

Mv v ool
K(Ta’ WESES (M+1)y+1Ao‘) € LR

for any r € [1,4+00), then f(-,t,) € L"(RY).
2) From definition of function I(73,¢3) we obtain, that

~ 1 — e~ WBts
[(ys,tp) = T Qyg).

Hence, by (2.4)
supp [ (yg,tg) = supp Q(yp) =

B Mv v _ Mv L v
ol M4+l MALw+1T(M+1)r+1 0 (M+1r+1]°
1 — e~ Wsts ~
3) As ——— is bounded and owing to (2.4) Q(yg) € L' (R!), then
Zyg

lA( -, tg) € LY(R'). So with respect to the variable 75 the function I(73, )
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is continuous and bounded. In addition, when 73 # 0 as a result of double
integration by parts, we have according to (2.4) and (3.11)

+arFe s .
1 - 1 — e~ %Bts
s, ts) = 5 / eere TQ(W) dyp =
—arineiT Ae
arrerT A . "
_ 1 1_?—65 ﬁ(yg) W8 dyg = (1)
27r7'ﬁ 193 Y2 7‘5
(M A s
(M+1)V+1 B

Therefore, I(-,t5) € L"(RY) for any r € [1,+00). O
Proposition 3.1.2. Letn > 2, t = (t1,...,t,), A = (Aq,...,A,),
A >0,1<k<n, u=(up,...,u,) and |ug| <

1 <k <n. Then I(Jy, Js,u,t) = 0.

(M+1w+1—F

Proof of proposition 3.1.2. Changing, if necessary, numbering of va-
riables y1, ...,y in (3.8), one can say without loss of generality that J; =
={1,...,k}, Jo ={k+1,...,n}, where 1 < k < n. Then according to
(3.10) and proposition 3.1.1

k .
, 1 — e~ Wata .
— 71(“37-) - J—
I(Jl,Jg,u, t) = /6 {H iya [1 Q(ya)] X
Rn a=1
o1 — e st .
x [ ————Q(s) p (r)-~(r)dr =
B=k+1 We
b Mv v
_ —i(u,7) _
/e {Ul{KG“’(M+1>v+1A“’(M+1>v+1A“>
Rn a=

Mv v "
—-K - A A .
(Ta to, MM+ +1° I+ v 11 a):| ﬁ:|k|+ll(76,t,6) X

XY(T1y v oy They Thtds e+ Tn) dT1 « o - dTRdTgs1 - . . dTy =
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= / e "W F (7, 8)®(, t) dr,

]Rn
where
F(T,t) = Y(T1y oy Thy Tkt 1y - - - s Tn) X
Mv v
K Oé7—AC¥7—AC¥ -
XH{ (T M+ +1° M+l >

a=1

Mv v
_K Ot_tOM—AOU—AOz 9
(T (M+1)rv+1 (M+1)v+1 )}

k n
q)(Tv t) = H H Tﬁvtﬁ
a=1 pB=k+

Consider functions F(u,t) and &D(u,t). Since, due to theorem condi-
tions, supp(u) N Q(A) = &, then according to Lemma 1.1:

Flu,t) N G(Apia,s- . Ay) = 2.

Function ®(7,t) represents the direct product of functions 1, 1 < a < k
and functions I(73,t3), k+ 1 < § < n. It follows from definition I(73,13),
kE+1<p <n that:

1 — e~ tusts

{Urs,t8)} (up) = ————Q(up), us € R, k+1<B<n.
8

Therefore according to [4, p.240-241] and (1.1):

k n —tugts __
B(u,t) = (2m)" [H 5<ua>] [ = 0w),

= B=k+1
where u = (uy,...,u,). In addition, considering (3.11), we obtain
supp </I\>(u,t) ={ulu=(ur,. ..., Uk, Uks1,---,Upn), Ug =0, 1 <<k,
(M +1)v

|ug|§mAﬂ, k+1§ﬂ§n}
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So the support of function i(u, t) is bounded. Hence (see, for example,

[4, p.135]), the convolution of functions F(u,t), ®(u,t) is defined and
according to (1.1) we have:

I(Jy, Jo,u,t) = (Qi) Flu,t) = d(u, t).

s

For A, B C R™ denote:
A+B={z|x=a+b, a€ A, be B}.

Sinse (see [5, p.69]) the support of convolution of two functions is con-
tained in closure of the sum of supports of these functions, then

supp I (J1, Ja,u, t) C supp F (u, t) + supp ®(u, t) C

g{x|x:(mla-"axkaxk+17"'7xn>a xa€R17 1§Oé§k’,

xﬁERl\(_A57A5)7 k+1§ﬁ§n}+{y|y:(yla7yk7yk+177yn)a

(M + 1)v
=0, 1<a<k < — 7 As k+1<p8<L =
yOt Y _Oé_ 7|y/8|—(M+1)l/+1 57 + —B—n}
={ulu= (U, ..., Uk, Uks1,---,Upn), Ua = To + Yo, To € RY, yo =0,
M+ 1)
1<a<k = e R\ (=Ag, Ap), <(— ,
Sa<k, ug=13+ys, T \(—Ap, Ag) Iyﬁ|_(M+1)V+1 8
k+1<B<n}={ulu= (ur,..., 0k, Uks1,--.,Un), Uog € R, 1 <a <k,
1
> — A5 k+1<8<L .
|uﬁ|—(M+1)u+1 g k+1<pB<n}
1
Therefore, if u € {U|U = (U/l,...,un), ’Uk;’ < mAk, 1 S

< k <mn}, then I(J1, Jo,u,t) =0. O

Proposition 3.1.3. Letn > 1, t = (t1,...,t,), A = (Aq,...,A,),
Ar>0,1<k<n,u=(up,...,up) and |ug| <
< k <n. Then I(u,t) = 0.

— A
(M+1)r+1 -
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Proof of proposition 3.1.3. Since the set

"1 — e tusts

supp H —— Qug) | =
51 Uupg
M+ 1)v
:{U|U=(U17---,Un)a |Uﬂ|ﬁmA& 1§5§n}

is bounded in R", then the convolution of functions
" .
1— e—zugtﬁ - R
H - . Q(Uﬁ), ’Y(ula oo 7un)
_ g
B=1
is well-defined. Consequently

N1 — e tusts

I(u,t) =[] ———— Qup) p #F(ur, ..., un).

51 ug

Thus taking into account (3.11) we obtain:

n 1 — e—iuﬁtﬁ R N
supp I (u,t) C supp § [ [ ———— Qus) p + supp(u) =

51 tup
(M +1)v
:{U|U:(U1a---,un)a |Uﬁ|§mAﬂ, 1<pf<n,+

Hulu=(u1,...,un), lug| = Ag, 1 < B <n}=

1
:{u|u:(u1,,un), ’Uﬁ‘ZmAﬁ, 1§6Sn}
1
ThU_S, if u € {U|u: (ul,...,un), |Uk| < mAk, 1 S]{IS

< n}, then I(u,t) = 0. Proposition 3.1.3 is proved. OJ

Continue the proof of Theorem 3.1. From (3.3), (3.5) and (3.6) we
have:

(—1)”(t)/’y(7) dr = ”liHm (—1)"(t)/e_i(“’7)'y(T) dr =
u||—0
Et Et
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Mv 1
= [ K (m,... 7, A, A dr—
/ (Tl’ T M+ Dy L (Mt D+ 1 )7(7) T

Rn
" Mv 1
— K e To —tas e Ty A, A
Z/ (Tl’ T — b B (M+1)v+1 " (M+1r+1 )X

a:an

xy(T) dr + Z /K(’I‘l,...,Ta—ta,...,Tg—

a, B=1pn
ai,@’ R
Mv 1
—18, .y Th, A, A d
BT M T D+ 1 (M + Dy + 1 >7(T) T
Mv
_1n K —tq,... n—tn,— 9
+.. (=1 / <n Lo T, (V4 Dy + 1
R'I‘L
L A)yn)d (3.12)
O+ v +1 ~v(T) dT. .
O
Proposition 3.1.4. In the assumptions, formulated above, we have:
My 1
li K ey Ty A, A)—
u—l>r+nooH (Tl’ T M+l (Mt Dyt 1 )
M 1
-K <T1,...,Tn, A, A) =0.

Proof of proposition 3.1.4. We use the induction method on number

of variables n.
Let at first n = 1. According to (2.6)

stgn T-00

1 / sin2M0-sin29d9’ r e R
T 63

then, taking K (7) =

My 1 M 1
=K A A|-K A
(T’(M+1)u+1 "M +1)r+1 ) (T’M+1 "M +1

a).
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we obtain:
1/q
1 LS 2M8 - sin? 6 q
sin - sin
[ K(T)||parry = / = / = do| dt -
T 0
B oo AT
q 1/q
M 1) 7 r in 2M6 - sin?
+ / / sin @ - sin edﬁ " <
03
0 | _M+vw
(M+1)v+1
q 1/q
M M+1 Tl [ sin2M6-sin?0
< di| d
s / / 9M8b - 62 o
0 |_(Minw
(M+1)v+1
For 0 >0and M >1
sin @ 2 sin2M 6 2
< , < :
0 1+46 2M0 1+6
then
q 1/q
160 M+ A a6
K q < d
1K (7)]| awry < - / / T op| @ <
0 (M+1)v z
(MFDv+1
0o q 1/q
< 16M | 4(M / 1 p _
T
T M+1y—|—1 1 (M+1)v 3
0 + M+Dv+1 ©
[e’e) 1/‘1
< 1 16 M M + 1 / 0
(M+1lv+1 = 1+ )
0

while v — 400.



Analog of an inequality of Bohr for integrals of functions from L?(R™) 49

Let the statement of proposition 3.1.4 be true for n = k£ > 1. Then it is
easy to prove that the statement of proposition 3.1.4 is true for n = k+ 1:

Mv 1
K A A —
H (Tl7 y Thy Th+1, (M+1)V+1 ’(M+1)V+1 )

M 1
—-K (Tl,...,Tk,Tk+1, A A)

M+1 "M +1 La(Rk+1)

k+1

+

Mv 1

= K| 7 A A —
j=1 (TJ’(M+1>1/+1 (M A+ 1)+ 1 J)

k
M 1
_ K (7 A A
j1;[1 (T]’M+1 M1 J) X

Mv 1
K — A — A
X (Tk+17 M+ D11 k+15 M+ D11 k—|—1) +

k
M 1
K| A A
" g[[l <T]’M+1 M+ 1 J) %

Mv A 1 A
M+ Dv+1 " M+1r+1 78!

k+1
M 1

— K . AV A <

15 (55 A gy &) <

Jj=1 La(RE+1)

x K <Tk+1,

< ﬁK : My A ! A ) -
~ 4 Tj’(M+1)u+1 M+ +17

k
M 1
_.HK<T”M+1A3"M+1AJ'> x
= La(RY)

Mv 1
K — A — A
<Tk+17 (M + v+ 1 k+1s (M + v +1 k+1)

X +

La(RY)
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k

M 1
" HK(Tj’M+1Aj’M+1Aj) x
=t La(RK)

Mv 1

8 (M+1v+1 Bkt (M + v +1 Ak“) B

K (Tk+1,

— 0
La(R1)

M 1
_K 2 A —— A
(Tk“’ M+1 by k“)

while v — 4-00. O
Continue the proof of Theorem 3.1. Proceeding in (3.12) to the limit
as v — +00, we obtain the statement (3.1). O

Theorem 3.2. Letn > 1,p € (2,400] and A = (Aq,...,A,), Ap >0,
1 < k < n. Then for any function v(t) € I'(R™ \ Q(A),p) the next
inequality is fulfilled:

n

HL

1
k=1 Ak:/q

/ y(r)dr < C™(g)

o Lo (R™)

||7(T)”Lp(Rn) ’

1 1

where — 4+ — = 1, and the constant C(q) > 0 does not depend on ~(7)
p g

and the vector A.

Proof. From (3.1) we obtain:

M 1
L/’Y(T)d’r K <T, M1 A, M1 A)

t

<2" : ”7(7')||Lp(Rn) .

La(R™)

Loo (R™)

Owing to (2.5), (2.6) and Lemma 2.2
M 1
HK (T’M+1A’M~|—1A)

M 1
K A A
(T’“’M+1 ANV ’“)

La(R™)

n

< CE(M.q) {H A}/q} ,

k=1
q 1/q
d:):} ,

-1I
k=1 L4(R1)

oo o0 . . .
where Ca(M,q) = {4(M—|—1)/ %/SIH?MJ%“CM
0

1< g < +4o0.

x
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Hence,

/'y(T)d'r <2"C% (M, q) [H

] [y (7 )”LP(]R")' (3.13)

The inequality (3.13) is correct for any M > 1, therefore taking

C(Q) =2 J\l4n>f1 CQ (Ma Q)a

we obtain:
n 3 ! - 1
/V(T)dT <2 Léfr;flc*a(M,q)} (H Al/q> V(O oy =
1on Loo(R™) e

(H 1/q> H7 )HLP(R")‘

Theorem 3.2 is proved. [J
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