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( ) ( ){ }0; min : ; , ; 0x y e x y e x x y K uα αρ α α−= ≤ ≤ ∈ ≥ . 
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0u -��
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1. ��� ���	�	 ( )0x K u∈    ( )0Tx K u∈ ; 

2. ��� ���	�	 ( )0x K u∈ ���������� ( ),q q x t= , �
�	�, ��	 ( )0 , 1q x t< < , �� �	�	�	� �

���
������ t te x y e x− ≤ ≤ ������� ���
������
 qt qte Tx Ty e Tx− ≤ ≤ .  

�������, ��
 0u -�
������ �
�
�
���� 
����
 �������� 0u -�������.  
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( )0x K u∗ ∈ . �	��
 ��� ���	�	 ( )0 0y K u∈ �	����	�
�����	��� { }ny , ��� 1n ny Ty −= , ��	����

� x∗ �	 ������ p .  
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�������. 

����
�
���, ��


lim 0n
n

t t
→∞

= ≠ . 

�����
��� �� � ����
� � �
��� x∗ ������ t . �����

� T ��
� �� 
�
�������� �

�� � ����
� � �
��� x∗ ������ ( )*,q x t t , ��� ��� ��� � �
�
 y �� ��������� *
t te x y e x−

∗≤ ≤

����� � ���������� *
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CONCEPT EXTENSION FOR CONCAVE OPERATOR 
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The class of monotone concave operators is considered by M.A. Krasnosel’sky. Significant devel-

opment of this theory starts with V.I. Opoytsev’s definition of heterotone. In this paper we prove the 

convergence to the fixed point for a positive operator's iterations without hypothesis about monotonicity 

with a significant extension of the idea of concavity. 

Keywords: positive operator, monotone operator, concave operator, heterotone operator. 

References 

1. Krasnosel'skiy M.A., Zabreyko P.P. Geometricheskie metody nelineynogo analiza (Geometrical 

methods of nonlinear analysis). Moscow, Nauka Publ., 1975. 512 p. (in Russ.). 

2. Opoytsev V.I. Trudy Moskovskogo matematicheskogo obshchestva. 1978. Vol. 36. pp. 237–380. 

(in Russ.). 
Received 24 December 2013

                                                     
1 Katkov Mikhail Lvovich is Cand. Sc. (Physics and Mathematics) Associate Professor, Mathematical and Functional Analysis Department, 
South Ural State University. 

   E-mail: katkovml@yandex.ru 


