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Systematic investigations of multidimentional singular integrals generated by generalized 
shift operator begin from the appropriate papers where for these integrals, Privalov type theorems 
were proved. In the given paper these integrals, that depend on the pole are studied in Holder 

weight spaces H γ
αβ . Sufficient conditions for α, β, γ providing their invariance, were found.  
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1. Singular integral generated by a generalized shift operator. 
Let R m  be Euclidean space of dimension m (m≥2),  
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is called a singular integral depends on a pole (briefly SI) generated by GSO ST  ([1]). 
           Let a and b be arbitrary numbers such that 0 <a<b ≤ +∞. Then for any 
point +∈ mRx  the following equality holds 
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If we assume in (3) u (x) ≡ 1 (then 1)( ≡xuT s   ≡ 1) and pass to the 
polar coordinates, we obtain 
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Later on ”C” is a constant; its exact value is not essential for us; 
)()( xbxa p means that  )()( xcbxa ≤ ,  where c doesn’t depend on x. 

In the case when )()( xbxa p  and )()( xaxb p  we will write )(~)( xbxa  
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is finite, where       
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If the contrary is not stipulated, then later on we will assume that 
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The spaces γ
αβH  can be determined in terms of inequalities. The 

following lemma is valid. 
Lemma 2. ([4]). Let 0 <γ<α, β + γ> 0 γ
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Moreover, 
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We cite the important corollary to this lemma. 
Corollary 1.  If γ
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Suppose )1()( αγβγμ −+++= . By virtue of (5) 0>μ . Taking into account 
that νμν 2)1(2 ++−=++ lm , we obtain from the latter: 
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      Let 1<x  and xBy∈ . Then for  1≥y  ||1|~|1||~|| xyyy +++  and also 
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The validity of estimate (10) for );(2 xCxi  is proved by analogous reasonings. 
Thus, we proved that )()\;(2 xRxi xm γψω <′ and )(|)(| 2 xfuxi γΨ<        (7) 
So, the absolute convergence of integrals )(),( 21 xixi  is proved. 

Theorem 1. Let γ
αβHu∈ u and (5) be full filled. If ),,( θxf  ++ ∈∈ mm SRx θ,  

is bounded and  
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then at each point +∈ mRx  there exists SI )(xAu generated by GSI yT , and the 
following equality holds 
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Proof.   From (4) by virtue of (*) we obtain 
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Now taking into account (**) and the absolute convergence of integrals 
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1 xxi ω  and )(2 xi , passing to the limit as ε → +0, we prove the theorem 
3. Boundedness in γ
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By virtue of lemma 2, to prove the theorem it suffices to show that +∈∀ mRx  
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The following expression is proved analogously 
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Let us majorize );(5 hxJ . Subject to (12) and (11) we obtain 
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Thus, theorem 2 is completely proved. 

 
REFERENCES 

1. Klychantsev M.I. On singular integrals generated by a generalized shift operator, I. // Sib. 
mat. zhurnal, 1970, v. XI, №4, p.810-821. (Russian) 

2. Kiryanov N.A., Klychantsev M.I. On singular integrals generated by a generalized shift 
operator, II. // Sib. mat. zhurnal, 1970, v. XI, №5, p.1061-1083. (Russian) 

3. Abdullayev S.K. Multidimensional singular integral equations in Holder spaces with the 
weight degenerated on noncompact sets. // Soviet Mat. Dokl., 1989, v. 308, №6, p.1289-
1292. (Russian) 

4. Abdullayev S.K. Multidimensional singular integral equations in weight Holder spaces. 
Inst. of Physics of AS of Azerb. SSR, preprint, 1988, №8, 50 p. (Russian) 

5. Levitan B.M. Expansions in series and Fourier integrals with respect to Bessel functions. // 
Uspekhi mat. nauk., 1951, v.6, №2, p.102-143. (Russian)  

6. Abdullayev S.K., Agurzayev B.K. Hölder weight estimates of singular integrals generated 
by generalized shift operator. Trans. Of Nus of Azerb., 2004, v. XXIV, №1, p.9-18 (Baku) 

 



 11

ÜMUMİLƏŞMİŞ SÜRÜŞMƏ OPERATORUNUN DOĞURDUĞU SİNQULYAR 
İNTEQRALLAR ÜÇÜN ÇƏKİLİ HÖLDER QİYMƏTLƏNDİRMƏLƏRİ 

 
S.K.ABDULLAYEV, F.A.İSAYEV 

 
XÜLASƏ 

 

İşdə H γ
αβ  çəkili Hölder fəzalarında ümumiləşmiş sürüşmə ilə polyusdan asılı xarakte-

ristikalı sinqulyar inteqralın məhdudluğu üçün , ,α β γ  parametrləri və xarakteristikanın dəyi-
şənlərə görə hamarlıq tərtibləri üzərinə kafi qədər geniş şərtlər tapılmışdır. 

 
Açar sözlər: ümumiləşmiş sürüşmə, sinqulyar inteqral, nüvənin xarakteristikası, Höl-

der fəzası, çəkili qiymətləndirmələr. 
 

ВЕСОВЫЕ  ГЕЛЬДЕРОВЫЕ ОЦЕНКИ ДЛЯ СИНГУЛЯРНЫХ ИНТЕГРАЛОВ, 
ПОРОЖДЕННЫХ ОПЕРАТОРОМ  ОБОБЩЕННОГО СДВИГА 

 
С.К.АБДУЛЛАЕВ, Ф.А.ИСАЕВ 

 
РЕЗЮМЕ 

 
В работе найдены достаточные условия  на , ,α β γ  и на степени гладкости по пе-

ременным характеристики, обеспечивающие ограниченность в пространствах Гельдера 

H γ
αβ  с весом сингулярных интегралов с обобщенным сдвигом характеристикой, завися-

щей от полюса. 
 
Ключевые слова: обобщенный сдвиг, сингулярный интеграл, характеристика ядра, 

пространство Гельдера, весовые оценки. 
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