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 )�*�2.3. ��&; <�  :X  �� )#��$ � !�"# ���
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)1 G,)# ��- �!! F�'� �>�?
@ �U�� �! (X≤lrY �� �f (x) / g (x)  �!x ≥ 0 ����� �� QN�; 

)2 �O)?�� � !�"# 9?�4�)
,! �! (X≤stY  �� ��, ��- �!! F�'�¯F (x) ≤ ¯ G (x)  ����x ≥ 02� 3�
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 �F (t) <x <1. ) � fg,��,2.1:��� �� �,��( 

  

 ��&; <� 0 ≥ t1 <t2.  0�)/ 2� �!gt1 (x) / gt2 (x) = ∞ F (t1) <x ≤ F (t2) .gt1 (x) / gt2 (

x) = ¯ F (t2) / ¯ F (t1) . �,� 

F (t2) <x <1.  �2����&�gt1 (x) / gt2 (x)  �!x ∈ (F (t1) �1 �&�� 2� 3; ����� �� QN�; (Ut1≤lrU

t2  .� 2� � .�,Ut1≤stUt2  .0 ≥ E [f (F 1 (Ut1))] ≤ E [f (F 1 (Ut2)]] ��  3M&� <� f (F 1 (
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 -.�//�!2.7  ��:X  >.�E �! �!.�8� �N!.�8� :��)# ��!1  ��-��f (F 1 (x)) = a (1 x) a) 1) / 

a  �!x ∈ (0 �1 >.�E � �>�@ 2� �� .���� �� QN�; (1  3; ���! ��Jt (X)  �!t  .���� �� QN�; 
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2.2 :�,!01� 2!�34 &���1"� 
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��&; <� X1 �X2 . . .�Xn  ���� 9	
�� � !�"# ��N 3�)?�n  ���?E �X  ��cdf F  .pdf f .�-��X1  �

 :��&; a\'�n ≤ ·  ·  ≤ Xn: n  � ���� ���, j#��X1 �X2 � . . .�Xn  . �	� :��#pdf  �X1: n  G,)#¯F

1: n (x) = ¯ F n (x) . �, 

f1: n (x) = n¯ F n 1 (x) f (x) �x ≥ 0.�, ��- �!! Q��?� j�#�# 3� � 
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2�&b?N1 :n (x)) = nx1 1 / nf [F 1 (1 x1 / n)] .�, Q�6  >�@ �! 

 9��	� >�P�3.2��&; <� : .X  QN�; �� � !�"# ���
� ��pdf f (x) = 1 / (1 + x) 2 �x ≥ 0. cdf  �X

2: 2  G,)#F2: 2 (x) = x2 / (1 + x) 2 �x ≥ 0. :f$��-�� 

   

 3; �N! �� F�'� ��� 3�d�Jt (X1: n)  �! 6��n  �� ���� �� QN�;f  3�d� .���� QN�;3.3 �� .X  ��!p

df f ] �!0 �∞ (��-�� Jt (X1: n)  �!n ≥ 1 .���� �� QN�; 

� l �! �$ 3; ��-�� 3
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]3;X1: (2n + 1 ) | X1: (2n + 1)> t] ≤st [X1: (2n 1) | X1: (2n 1)> t.  ��f E f$ ����� QN�;
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Xi: n �i> 1 .�N! �� �D&� s,�$ 3� ��� >�P� .�-�� 

 9��	� >�P�3.4��&; <�  .X  �!Counterexample 3.2 ��&P
, .!)- I���# � ����� ���� �Xn: n ,)#
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�;  �5� ���� �I  �� a\'� �

 3; ��N! �� F�'� �� �Q\� 2� �! .!)-�$.�
�;  �5� ���� � ����� ����I �)# ��� �"8&� � �,�, :��)# �

.�N! F�'� !�  � 

 3�d�3.5 ���[A� : .Jt (X1: n)  .Jt (Y1: n)  j�#�# 3��$.�
�;  � >. 3U#�� ���^. � ����?����X  .Y 

 fg, .�-��X d = Y  ��?# ���t ≥ 0  .n ≥ 1 �Jt (X1: n) = Jt (Y1: n) .�, 

 ����?���� �?� >)X .�&; �� 0�UW � F!)� � �; �, � �; 0�UWX1: n  2, �! �t ≥ 0  G,)#X1  �� F���

 ]V :!)-t = [X1: n t | X1: n ≥ t 



 

 

  

 3; ���EXi Vt = [Xi t | Xi ≥ t] �i = 1 �2 � . . .�n  ��-��Jt (X1: n) = Jt (Y1: n)  3?N ���t ≥ 0  .

n ≥ 1 �. �, 3�)� 2� 3� ) G,)#3.2.!)- �� �!! F�'� ( 

 3
M� 3.3  �!Qiu (2017)  3;Xt d = Yt  3?N ���t ≥ 0.  �&����, 3�)� 2� 3�Ft (x) = Gt (x) ��

 3?N �x ≥ 0  .t ≥ 0 3; ���E� �, �Ft (x)  .Gt (x)  j�#�# 3�cdfs  �Xt  .Yt  �j�#�# 2� 3� .�&
�N

F (x + t) = ¯ F (t) G (x + t) / ¯ G (t)  3?N ���x ≥ 0  .t ≥ 0.  F!! ���Ex → ∞  3; �N! ��¯F 

(t) = ¯ G (t)  3?N ���t ≥ 0�  �&�� �,X  .Y .�&
�N 3��'� :��)# :��# �� ��! 

 3�d� ��UP# ���3.5  �X1: n  3�Xi: n �i ≥ 1 �"8&� 9@ �� ��� � �; k�- �� F!�; ��$ 9M'� �� �

)3�4.�-�� 37t�� � !�  3�(IVP:�, 

 

 3; ���Ef  3	�&� �� F� 3&�! 3; �, ���
� .! � :��# ��D ⊂ R2 ) �,x0 �y0  �! 3�	� ��(D  �,

 .y ) 9@ �� �� .�, 3
*�&-�� :��#3.3 :��# �� �(φ ) :!��[$ �� � ��� G��- 3; ��&; �� ��$ �i φ �.� ��(

 I  �, 0.�D
�. )2�&b?Nii �-� (φ  �!D �!�! ���(iii) φ (x0) = y0 ) .iv) φ '(x) = f (x �φ (x)) ��

 3?N �x ∈ I. �,; 

.!)- �� �!�D
, �� I�/)# 1��
� 0�UW ��� ��� 3�d� 

 3�d�3.6 ):Gupta&Kirimani �1998��&; <�  .(f  3&�! �� �! �.�� :��# ��D ⊂ R2 - �� I���#

 . !.f  k�- �!�� �Lipschitz  3� 3E)# ��y)  �!D �&�� �| f (x �y1) f (x �y2) | ≤ k | y1 y2 | �k> 0 �

) 3�	� �N ���. �,x �y1) ) .x �y2)  �!D.  :��# fg,y = φ (x)  F� �! 3;IVP y '= f (x �y)  .y (x

0) = y0 �x ∈ I.�, !�  3� �"8&� � 

 ��O3.7 ):Gupta&Kirimani �2008 :��# 3; ��&; <�  .(f  i�8� 3�@�� �!D ⊂ R2 �∂f �, 

�.�� �)X 3� D k�-�! �Lipschitz ��&�U�. 



 

 

 3�d�3.8 ���[A� .Jt (Xi: n):  .Jt (Yi: n)  j�#�# 3��$.�
�;  3U#�� ���� � ����� ����i  � �X  .Y -��
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