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Lp���q I W SLU�AE� KOGDA

q�q�
q��q�

� q � q� �SLU�AJ q � q� RAZOBRAN W TEOREME �	� wOPROS
O NEOBHODIMOSTI W �TOJ SITUACII TAKOGO USLOWIQ OSTAETSQ OTKRYTYM�

� ��mulxtiplikator�� prostranstwa���������

lorenca�zigmunda

rASSMOTRIM TEPERX ZADA�U NAHOVDENIQ MAKSIMALXNOGO SREDI S�P� E SO SWOJSTWOM


B 
 Lp���q �E � Lp���q�

mULXTIPLIKATOROM E NAZOWEM MNOVESTWO ��E	 WSEH IZMERIMYH NA I FUNKCIJ
x�s	� DLQ KOTORYH x� y � E�I � I	 DLQ L�BYH y � E�I	�

oTMETIM� �TO DLQ KAVDOGO S�P� E

��E	 � E� ���	



�� ��e�kIM

nAPOMNIM NEKOTORYE OBOZNA�ENIQ� oPERATOROM RASTQVENIQ BUDEM NAZYWATX

�	y�t	 � y����t		����	��
��t	�

oN NEPRERYWEN W L�BOM S�P� E ��� c������ pO�TOMU SU�ESTWU�T �ISLA

�E � lim
	���

ln k�	kE�E

ln �
� �E � lim

	���
lnk�	kE�E

ln �
�

KOTORYE NAZYWA�T NIVNIM I WERHNIM INDEKSAMI bOJDA PROSTRANSTWA e ��� c������
teorema �� eSLI � � q � p ��� � � � �TO

��Lp���q	 � Lp���q� ���	

dokazatelxstwo� pREVDE WSEGO� IZ ���	 SRAZU VE POLU�AEM

��Lp���q	 � Lp���q� ���	

dLQ DOKAZATELXSTWA OBRATNOGO WLOVENIQ DOSTATO�NO POKAZATX� �TO B NEPRERYWEN IZ

Lp���q � Lp���q W Lp���q�I � I	� w ��� POKAZANO� �TO �TO RAWNOSILXNO SU�ESTWOWANI�
C � �� DLQ KOTOROGO PRI WSEH m � N� � � R

m

sup k
mX
k
�

�kvkk
p���q

� C sup k
mX
k
�

�k	� k��
m

� k
m
	k
p���q

� ���	

GDE WERHNQQ GRANX BERETSQ PO WSEM NABORAM DIZ��NKTNYH FUNKCIJ vk�
nvk�� 	 �

�
mnv�� 	 �� � �	� v � Lp���q I kvkp���q � ��

w SLU�AE � � q � p �TO POKAZANO W ��� p����� �PROSTRANSTWA Lp���q SOWPADA�T S
Lw�q� GDE w�t	 � tq�p��ln��q e�t	�

eSLI q � p� TO PROSTRANSTWO Lp���q PREDSTAWLQ�T SOBOJ PROSTRANSTWA oRLI�A S
POLUMULXTIPLIKATIWNOJ FUNDAMENTALXNOJ FUNKCIEJ� sLEDOWATELXNO� IZ TEOREMY
��� p���� POLU�AEM ���	�
teorema �� pUSTX � � p � q � �� � � � ��� tOGDA

��Lp���q	 � Lp� ���	

dokazatelxstwo� dOKAVEM� �TO

��Lp���q	 � Lp� ���	

pOKAVEM SNA�ALA� �TO NIVNIJ INDEKS bOJDA PROSTRANSTWA Lp���q �E � p��� rAS�
SMOTRIM NORMU �	x W Lp���q �q ��	� sTANDARTNYE WYKLADKI POKAZYWA�T� �TO

k�	xk � ���pM��� 	kxkp���q� ���	

GDE M��� 	 � sup
��s�����s	��

��s	�
��s� 
 FUNKCIQ RASTQVENIQ FUNKCII ��x	 � ln�� e�x� s

DRUGOJ STORONY�

k�	k � sup
��t��

k�		���t	k
k	���t	k

� ���pM��� 	� ���	



oPERATOR TENZORNOGO PROIZWEDENIQ W PROSTRANSTWAH lORENCA�zIGMUNDA ��

iZ ���	 I ���	
 k�	k � ���pM��� 	� tOGDA

�E � p��� ���	

TAK KAK PRI � � �

M��� 	 �

�
sup

��s��

ln�e�s	

ln�e�s� 	

��
� ��

aNALOGI�NO RASSMATRIWAETSQ SLU�AJ q � �� iZ ���	� WWIDU TEOREMY � IZ ���� POLU�
�AEM ���	� kROME TOGO�

kxkp � �kxk��Lp���q�
� ���	

dLQ DOKAZATELXSTWA WLOVENIQ

Lp � ��Lp���q	 ���	

DOSTATO�NO POKAZATX� �TO B 
 Lp � Lp���q � Lp���q� dLQ � � � �TO POKAZANO W ����
rASSMOTRIM SLU�AJ � � �� dOKAVEM� �TO DLQ � � �

Lp � ��Lp����	� ���	

pUSTX x � Lp� y � Lp���� I kykp���� � �� tOGDA DLQ � � t � �

y��t	 � t���pln�� e�t� ���	

oBOZNA�IM

�x�s	 � maxf�� jx�s	jg�
iZWESTNO ���� �TO DLQ � � �

n��� 	 	 ��plnp� e� � ���	

GDE ��t	 � h��
p���t	 � t���pln� e�t� tOGDA IZ ���	 I ���	


nx�y�� 	 � �f�s� t	 � I � I 
 �x�s	��t	 � �g � R �
� n��

	

x�s� 	ds 	

	 R �� ��p��x�s		plnp� e	

x�s�ds 	 k�xk

p
p�
�plnp� e� �

tAKIM OBRAZOM�
nx�y�� 	 � Ck�xkppn��� 	� ���	

tAK KAK � � Lp����� TO IZ ���	 x� y � Lp����� iTAK� ���	 DOKAZANO KAK WLOVENIE
MNOVESTW� tOGDA WWIDU ���	 I TEOREMY bANAHA OB OBRATNOM OPERATORE� SU�ESTWUET
C � �� DLQ KOTOROGO kxk��Lp����� � Ckxkp� GDE C ZAWISIT TOLXKO OT p� �� tAKIM

OBRAZOM�
B 
 Lp � Lp���� � Lp�����

tAK KAKB 
 Lp � Lp � Lp � TO� ISPOLXZUQ TEOREMU O SWQZI BILINEJNOJ INTERPOLQCII
I KOMPLEKSNOGO METODA� POLU�AEM


B 
 Lp � Lp���q � Lp���q�

GDE � � ��� q�� � ��� �	p��� nAJDEM �ISLA � I � 
 � � ���� � � �� p�q�
iTAK� OPERATOR B NEPRERYWEN IZ Lp � Lp���q W Lp���q� tEOREMA � DOKAZANA�
w ZAKL��ENIE AWTOR WYRAVAET GLUBOKU� BLAGODARNOSTX SWOEMU NAU�NOMU RUKO�

WODITEL� s�w� aSTA�KINU ZA POSTOQNNU� POMO�X I WNIMANIE K RABOTE�



�� ��e�kIM

lITERATURA

��� kREJN s�g�� pETUNIN ��i�� sEMENOW e�m� iNTERPOLQCIQ LINEJNYH OPERATOROW�
m�
 nAUKA� �����

��� Lindenstrauss J�� Tzafriri L� Classical Banach spaces �� Function spaces�
Berlin
Springer�Verlag� �����

��� Milman M� Some new function spaces and their tensor products ��Notes de Mat�
����� V���� P�������

��� Carothers N�Z� Rearrangement invariant subspaces of Lorentz function spaces ��Isr�
J� Math�� ����� V���� N����� P���������

��� Milman M� Tensor products of function spaces��Amer�Math�Soc� ����� V���� N��
P���������

��� O�Neil R� Integral transforms and tensor products in Orlicz spaces and L�p�q	 spaces
��J� d�Analyse Math� ����� V���� P�������

��� aSTA�KIN s�w� o BILINEJNOM MULXTIPLIKATIWNOM OPERATORE ��iSSLEDOWANIQ
PO TEORII FUKCIJ MNOGIH WE�ESTWENNYH PEREMENNYH� qROSLAWLX
 iZD� qROSL�
GOS� UN�TA�� ����� C������

��� aSTA�KIN s�w� o MULXTIPLIKATORE SIMMETRI�NOGO PROSTRANSTWA OTNOSITELXNO

TENZORNOGO PROIZWEDENIQ ��fUNKC�ANAL� I EGO PRILOV� ����� t���� wYP���

��� Bennett C�� Rudnick K� On Lorentz�Zygmund spaces� Dissertationes Math� ����
Warszawa� ����� ��pp�

���� Sharpley R� Counterexamples for classical operators on Lorentz�Zygmund
spaces��Studia Math� ����� V���� P���������

���� kALXDERON a�p� pROMEVUTO�NYE PROSTRANSTWA I INTERPOLQCIQ� KOMPLEKSNYJ
METOD�� mATEMATIKA
 sB� PEREWODOW� ����� �
�� C��������

OPERATOR OF TENSOR PRODUCT ON

LORENTZ�ZYGMUND SPACES

J�E�Kim�

In this paper we prove for Lorentz Zygmund spaces Lp���q the analogue of

the well known theorem of R�O�Neil � Finally we stady multiplicator of Lp���q
concerning to projective tensor product�

�Kim Julia Evgenjevna� Dept� of MATHEMATICS Samara State University


