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¦Ë� e
d�Y��

�]Ze�ÉY�]�ºnÀa�¶�§��{�Ä°ÀËY�Ä]�ÄmÂe�Z]�¾ÌÀr¼Å
{Â��Ê»�½ZÌ]

c�Â��Ä]��]YÂe�Ä¿Â³�¾ËY�ÉY�]�ÊËÓZ]�Äf�ÂÌa

��]Zeሻ
¦Ë� e
� |À¿Z»x

Á൅λ
�Ä¯�Êf«Á�µZj»�ÉY�]

�Ä]Z�»λ
{Y{�Y�«

�ºÌ¿�É�Z§�{Y|�Y�Ä¼Å�Ä�Â¼n»Á



̀ 
 

{Y{. چ� �Å�ÉY�]�½Ár ∈ R�É�Z§� {|��½YÂe�Ê»rҧ �� {Â��Ê»�¦Ë� e� �Ë��c�Â��Ä]� Ä¯���¿� �{� Y�
  �§dگ

rҧ(t) = ቄ1                 t = r,0                 t ≠ r.                   � 
¾ËY�]ZÀ]R ���{�½YÂe�Ê»�Y�R(I)�|¿Z�¿.  

É�Z��\e�»�®Ë≼ ��{R(I)��c�Â��Ä]ì ≼ ä�YگY��¬§�Áܽ��گ��∝ଵ ≼ ܽ∝ଶ Á b∝ଵ ≼ b∝ଶ��ÉY�]        ∝ ϵ (0,1]�{Â��Ê»�¦Ë� e .�ZnÀËY��{[ä]∝ = [ܽ∝2 , b∝2 ]Á[ì]∝ = [ܽ∝1 , b∝1 ].  

�{�|Ì¯Y�ÉÁZ�»Z¿ R(I) �c�Â��Ä]ì ≺ ä YگY��¬§�Á1∝ܽ �گ�� ≺ ܽ∝2Á b∝1 ≺ b∝2ÉY�]�,  

  ∝∈ ሺ0,1ሿ{Â��Ê»�¦Ë� e .ÉY�]k > 0,kì�c�Â��Ä] (kì)(t) = ì(t/k)�{Â��Ê»�¦Ë� e. 
¾ÌÀr¼Å 0ì = 0 {Â��Ê»�¦Ë� e.  

º·��.�.�. ]�[ :�|ÌÀ¯���§[ܽ∝, b∝]�� �ÉY�]�ÊÆeZ¿�ÉZÅ� Ã�Z]� �Y� Ã{YÂ¿Zy�®Ë0 <∝≤ 1  |À�Z] .
¾ÌÀr¼Å��³Y:   

ൣܽ∝భ , b∝భ൧ ⊇ ൣܽ∝మ , b∝మ൧ ,∀ 0 <∝ଵ≤∝ଶ ,                                                                        (i) lim୩→∞  ܽ∝ౡ , lim୩→∞ b∝ౡ] = [ܽ∝, b∝].                                                                         (ii)[  

Á{∝୩} �{�Ê�ËY�§Y�Ä·Z^¿{�®Ë(0,1] Ä]�Y�´¼Å∝ �,|�Z] �ÃZ´¿MÃ{YÂ¿Zy[ܽ∝, b∝] �ÉZÅ�Ä�Â¼n» ∝ -

�,�Y�e�É�Z§�{|��®Ë��Y|À�Z]�Ê».  

�°��] :Yگ� [ܽ∝, b∝] � Á0 <∝≤ 1�ÉZÅ� Ä�Â¼n» ∝ - �Y�e � {|��®Ë� �Y�ÃZ´¿M� ,|À�Z]� É�Z§
�ËY�� )i(��Á)ii(�|¿�Y�«�].  

Äf°¿��.�.�  :¾ËY�Ä]�ÄmÂe�Z] �½Âq�Ã�Z]��Å�Ä¯A = [ܽଵ,ܽଷ] �Ê¬Ì¬u�{Y|�Y��Y�Ä�Â¼n»��Ë��®Ë
�d�Y{Y{��ËZ¼¿��Ë��¹�§�Ä]�É�Z§�{|��®Ë�c�Â��Ä]�½YÂe�Ê»��Ì¿�Y��Ã�Z]��Å�Y~·�Á.  

x୅ሺtሻ = ൝0                  t < ܽଵ ,1         ܽଵ ≤ t ≤ ܽଷ,0                   t > ܽଷ. �  



́ 
 

  
Yܽ��گଵ = ܽଷ�|À¿Z»�Ä�¬¿�®Ë�Ã�Z]�¾ËY�c�Â��¾ËY��{ ሾܽଵ, ܽଵሿ = ܽଵ |Å{�Ê»��ËZ¼¿�Y�.  

 

�.�  :ZÅ�Ã�Z]�ÉÁ��µZ¼�Y:  

{Y{�Y�« :�ÉZm�Ä]��Ë��cY�Z^���{maxÁmin ÉZÅ{Z¼¿��Y�\Ìe�e�Ä]⋁Á⋀�ºÌÀ¯�Ê»�Ã{Z¨f�Y.  

ÉY�Y�Ä]ܽଵ, ܽଷ, bଵ, bଷ ∈ R�ÉZÅ� Ã�Z]A = [ܽଵ, ܽଷ] � ÁB = [bଵ , bଷ] |Ë�Ì´]���¿��{� Y� .�¾ËY��{
ºË�Y{�c�Â�:  

)i( ሾܽଵ ,ܽଷሿሺ+ሻሾbଵ, bଷሿ = [ܽଵ + bଵ ,ܽଷ + bଷ],                                                       
                                            ሾܽଵ ,ܽଷሿሺ−ሻሾbଵ, bଷሿ = [ܽଵ − bଵ ,ܽଷ − bଷ],    

                       ሾܽଵ ,ܽଷሿሺ×ሻሾbଵ, bଷሿ =                                               = [ܽଵ × bଵ⋀ܽଵ × bଷ⋀ܽଷ × bଵ⋀ܽଷ × bଷ, ܽଵ × bଵ⋁ܽଵ × bଷ⋁ܽଷ × bଵ⋁ܽଷ × bଷ] �      

)ii( ሾܽଵ, ܽଷሿሺ/ሻሾbଵ, bଷሿ =                                                                            

           = [ܽଵ/bଵ⋀ܽଵ/bଷ⋀ܽଷ/bଵ⋀ܽଷ/bଷ ,ܽଵ/bଵ⋁ܽଵ/bଷ⋁ܽଷ/bଵ⋁ܽଷ/bଷ] .       
�m�Ä] Ä°Ìf·Zu��{ bଵ = 0�ZË bଷ = 0.  

�ÉZÅ�Ä�Â¼n»�Êf«ÁA Á B �Ê¬Ì¬u�{Y|�Y�ÉÁ�Rା�¸¼��ÉY�]�,|¿Â��Ê»�¦Ë� e´�Á�[���ÉZÅ�
ºË�Y{�ºÌ�¬e:  

 (iiiᇱ)                                                                  ሾܽଵ, ܽଷሿሺ×ሻሾbଵ , bଷሿ = [ܽଵ × bଵ,ܽଷ × bଷ] (iv′)                                                             ሾܽଵ, ܽଷሿሺ/ሻሾbଵ, bଷሿ = ሾܽଵ/bଷ, ܽଷ/bଵሿ.  

µZj»�.�.�: �Ã�Z]�Á{�ÉY�]]5,3[ ,]7,2[ºË�Y{:  



̂ 
 

],12,1[]75,23[)(   

],7,4[)]2(5,73[)(                                                

],35,10[]75)2(573)2(3,75)2(573)2(3[

)(




 

].70,52[]7/5)2/(57/3)2/(3,3/5)2/(57/3)2/(3[(/)   

 

 

   �.� : �ÉÁ��µZ¼�Y∝ -����]ZÅ:  

ÉY�]∝  -�É�Z§�{Y|�Y���]A =  [ܽଵ, ܽଷ] �ÁB =  [bଵ, bଷ] c�Â��Ä]:  

A∝ = [ܽଵ(∝),ܽଷ(∝)],∀∝∈ ሺ0,1ሿ,ܽଵ, ܽଷ, ܽଵ(∝) , ܽଷ(∝) ∈ R,                                     B∝ = [bଵሺ∝ሻ, bଷሺ∝ሻ],∀∝∈ ሺ0,1ሿ, bଵ, bଷ, bଵሺ∝ሻ , bଷሺ∝ሻ ∈ R,                                     
�¼m�É�^m�µZ¼�Y, ªË�¨e |¿Â��Ê»�¦Ë� e��Ë��c�Â��Ä]�ºÌ�¬eÁ:  

[ܽଵ(∝),ܽଷ(∝)]ሺ+ሻቂbଵሺ∝ሻ, bଷሺ∝ሻቃ = [ܽଵሺ∝ሻ + bଵሺ∝ሻ, ܽଷሺ∝ሻ + bଷሺ∝ሻ],                          [ܽଵ(∝),ܽଷ(∝)]ሺ−ሻቂbଵሺ∝ሻ, bଷሺ∝ሻቃ = ቂܽଵሺ∝ሻ − bଷሺ∝ሻ,ܽଷሺ∝ሻ − bଵሺ∝ሻቃ,                           [ܽଵ(∝),ܽଷ(∝)]ሺ×ሻቂbଵሺ∝ሻ, bଷሺ∝ሻቃ = [ܽଵሺ∝ሻ × bଵሺ∝ሻ,ܽଷሺ∝ሻ × bଷሺ∝ሻ],                                
 [ܽଵ(∝),ܽଷ(∝)]ሺ∕ሻቂbଵሺ∝ሻ, bଷሺ∝ሻቃ = [ܽଵሺ∝ሻ ∕ bଷሺ∝ሻ,ܽଷሺ∝ሻ ∕ bଵሺ∝ሻ],                             
 k × A∝ = ሾk, kሿሺ×ሻቂܽଵሺ∝ሻ,ܽଷሺ∝ሻቃ = ቂkܽଵሺ∝ሻ, kܽଷሺ∝ሻቃ          ∀k ∈ R.         

�.� :�É�Z§�{Y|�Y�º¼ÌÀÌ»�Á�º¼Ë�¯Z»: 

É�Z§�{|��Á{ A =  [ܽଵ,ܽଷ] , B =  [bଵ, bଷ] Ê»���¿��{�Yگ�ºË�Ë,�ÉY�] ∝∈ (0,1]�Ê»�¦Ë� e 

ºÌÀ¯:  

A∝(⋀)B∝ = [ܽଵ(∝),ܽଷ(∝)]ሺ⋀ሻቂbଵሺ∝ሻ, bଷሺ∝ሻቃ = [ܽଵሺ∝ሻ⋀bଵሺ∝ሻ,ܽଷሺ∝ሻ⋀bଷሺ∝ሻ],    



ן�ሻڀሺן� ൌ ሾܽଵሺןሻǡ ܽଷሺןሻሿሺڀሻቂ�

  

�ÉÁ��Y��¶¼��¾ËY�½YÂe�Ê»�ÃZ´¿F(R)��Ä]

½��Ä¯�{�¯�Ã{Z¨f�YM}�����ٿ�Áڀ
ºË�Y{�¾ËY�]ZÀ]�,{Â��Ê»�¦Ë� e��¨��,ÊÆe�Ä�Â¼n»�ÉÁ��º¼Ì¨ÀËY�Á�º¼Ë��  

ÉY�]�c�Â��¾ËY��{�|À�Z]�Ê¬Ì¬u�{Y|�Y�Ä�Â¼n»�ÉÁ��É�Z§�{|��Á{x , y, 

��ሺ൅ሻ���ሺ�ሻ �ൌ ሺ�ሺ�ሻǡٿ�ሼڀ �ሺ�� ൌ � ൅ �
��ሺെሻ���ሺ�ሻ �ൌ ሺ�ሺ�ሻǡٿ�ሼڀ �ሺ�� ൌ � െ �
 ��ሺൈሻ���ሺ�ሻ �ൌ ሺ୅ሺ୶ሻǡ୆ሺ୷ሻሽǡ୸ୀ୶ൈ୷ٿ�ሼڀ  

��ሺോሻ���ሺ�ሻ �ൌ ሺ�ሺ�ሻǡٿ�ሼڀ �ሺ�� ൌ � ോ �
˺˹ 

ሺ ሻቂ�ଵሺןሻǡ �ଷሺןሻቃ ൌ ሾܽଵሺןሻڀ�ଵሺןሻǡ ܽଷሺןሻڀ�ଷሺןሻሿ ൉��� 

¦Ë� e��������Y³�R��ÉÁ��ÊËZeÁ{�¶¼��®ËR�,|�Z]�M�ÉÁ��Y��¶¼��¾ËY�½YÂe�Ê»�ÃZ´¿
{�¯�¦Ë� e��Ë��c�Â��  

³É�Y}���ÉZm�Ä]�½YÂe�Ê»sup��Áinf�ÉZÅ{Z¼¿��Y�\Ìe�e�Ä]ڀ
ºË�Y{�¾ËY�]ZÀ]�,{Â��Ê»�¦Ë� e��¨��,ÊÆe�Ä�Â¼n»�ÉÁ��º¼Ì¨ÀËY�Á�º¼Ë�

�|ÌÀ¯���§ AÁB�ÉY�]�c�Â��¾ËY��{�|À�Z]�Ê¬Ì¬u�{Y|�Y�Ä�Â¼n»�ÉÁ��É�Z§�{|��Á{ ��ºË�Y{�  ሻ ሺ�ሻሽǡ ሻ ሺ�ሻሽǡ 
ሺ ሻሽ  ሺ�ሻሽǡ 

  

  

¦Ë� e
{�¯�¦Ë� e��Ë��c�Â�

{Z¼¿³
Â�aºË�Y{�¾ËY�]ZÀ]�,{Â��Ê»�¦Ë� e��¨��,ÊÆe�Ä�Â¼n»�ÉÁ��º¼Ì¨ÀËY�Á�º¼Ë�

�|ÌÀ¯���§� א �



˺˺ 
 

A (⋀) B (z)  = ⋁{ ⋀ሺAሺxሻ, Bሺyሻሽ,z = x⋀y  

A (⋁) B (z)  = ⋁{ ⋀ሺAሺxሻ, Bሺyሻሽ.z = x⋁y  

µZj»�.�.�  :�É�Z§�Ä�Â¼n»�Á{A  �ÁB�Y� ��Ë��c�Â��Ä]�|Ë�Ì´]���¿��{:  

)},50,4(),1,3{()},50,3(),1,2{(   

ºË�Y{��b�: 

Y��5گz�c�Â��¾ËY��{:  

z = x + y 5 ⇒   A(+)B(z)=0. 

��³Y6z  �c�Â��¾ËY��{:  

z = x + y = 42      ,   z = x + y = 33  , 

,50150)3()3(   

                                                                               ,50501)4()2(    
50)50,50()6()(   .  

           336   

           426   

                         



˺˻ 
 

  
Y��2گz�c�Â��¾ËY��{:  

z = x - y = 42  , 

,50501)4()2(   

50)2()(    . 

  
Y��4گzc�Â��¾ËY��{:  

   z = x⋁ y = 43        , z = x ⋁ y = 42  , 

,50501)4()2(   

 505050)4()3(  , 

).50,50()4()(             424                    434   


