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 �� 6�#Z( )f p a=�( )f q b=.EA�� {+<g : I→ ��
 ��  $�
 �&	#A� /$�5� W� 

*�#�( ) ( )g x f x x= −�#$ �� J�+�� .�9�( ) ( )g p f p p a p o= − = − ≤�

( ) ( )g q f q q b q o= − = − ≥.�!,� .���A� �� ,� �AUD �
 �>#� �
z�A
p�q�
 ���� �#>�

 �V��#Z( ) ( )f z z g z o− = =.���+
��
z/
�L �!,� W�f��J/	� .

2�.-1-7:+7�I�J+�3 �&)
 6�� 03�
�6�#Z  �$�
 ��( )f I J⊃.+�3 0�7 �2 �&)
 03�


K3�I�V��#Z �
 ���� �#>�( )f K J=.( )f K J∂ = ∂�( )( ) ( )f int K int J=��K∂`�,�

63+�K�( )int K����� `�,�K/	� .


]�+]��:<]{+A��]E[ ]J a,b=.�#e { } ( )a,b J f I⊂ ⊂.,�]`�p�q��I>�]�#

����] Z �
]V��#]�( )f p a=�( )f q b=.+7�p q<< .]� {+]A�� �]E

( ){ }c max p x q;f x a= ≤ ≤ =�( ){ }d min c x q;f x b= ≤ ≤ =.7�]+p q>.<]{+

�]A�� �E]( ){ }c max q x p;f x b= ≤ ≤ =�( ){ }d min c x q;f x a= ≤ ≤ =.� ��]+��

�]/�� [ ]K c,d=.^�( )f K J=�{ }( ) { }f c,d a,b=.`�],� J�+]�� �
 �>#]��]
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( )( )f c,d J∂ =∅I.���+
��
[ ]( ) ( ) ( )f int c,d int J a, b= =) .�V$fgf A�AC
��(

45���.-1-8:+7�I�J�� 6�#Z �
  �$�
 03�
 ��( )f I J⊃EAG#7 �� *�#� ��� �� .

( )f I.J ��$#� �� ��f.EA)�#� �� �I J→��IJ.

45���.-1-9:+7� +�3 �&)
 6�� 03�
o nJ , J , J , , J1 2 K3� I��o nJ J=�#>�  �$�
 �&$�� 

�� 6�#Z( )i if J J +⊃ 1+� 6�+
i o, , , , , n= −1 2 3 1K.�
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���� �!,� W A1� /	� .
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*�#� �
 6+A�3 ��#� ��� \�� +� �
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o kf x J∈+� 6�+
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( )jS:03�
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E� �
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���� �#>� .���+
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k k k kf K f f K f J J−
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1 1 1E� �
 �>#� �
fgjgk03�
 +�3 .

k kK K −⊂ 1�� 6�#Z �
 ���� �#>�( )( ) ( )k
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k kf K J=.�
 �>#� �


 (�+,&	� {+<( )kS −1+5�� 6�� /���( )kS �&)� ��+D+
 ./��� 3� 0��1&	� �
( )nSE���� .

( )n
n of K J=.E� �
 �>#� �
fgjgi.nf/
�L �!,� W� 6����ox��n oK J⊂/	� .�+�3

o nx K∈�( )i
o if x J∈6�+
i o, , , , n= 1 2K�#$ �� *�CL� J�� /�)D �.

�#e .[ /�)D *�CL� 6�+
( )( ) ( )n
n of int K int J=+7� .( )o ox int J∈0�7 �2 .
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( ) ( )f b a b f a< < ≤��
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���� �!,� W� .

\�� [����h`+$ �
y z<�!,� �( )y, zυ∈ �� 6�#Z �
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( ){ } ( ) ( ){ }max f , y z min f y , fυ < υ < < υ2.0�B]R �]
( )f x z>�( )f x x<20�]7+]�

y x< ≤ υ.

���+
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( ){ }u max x;min I x , f x z= ≤ ≤ υ =.0�7 �2( )f u u≥2�( )f x z>�&D�u x< ≤ υ.
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2�.-1-..:/
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 EA��[ ]oI u,d=�[ ]I w, z=1 %.0�7 �2oI I =∅1I�( ) ( )o of I f I I I⊃1 1I U.+z� �� �


 ��� �]&<+7( )n
o oI I I1��n o≥.f���� [��]�� 6�]� 0��� �]�� 3� �
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Stefan cycle -٢Sharkovskii ordering    -١



١١ 

45���.-1-.7:�R#��{ }kA I=�� .kI03�
 �&)
 6�� 03�
 +�3 ����&� �� �� ��I
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