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Answer any 5 out of 7 :                                                                       ( 5 X 15 = 75) 

1.  State and prove decomposition Theorems of Fuzzy sets. 

2.   let 𝒇 ∶ 𝑿 → 𝒀 be an arbitrary crisp function then for any 𝑨𝒊 ∈  𝓕(𝒚), 𝒊 ∈ 𝑰 the following  

      properties of functions obtained by the extension principle holds :  

       (i)   𝒇(𝑨) =  𝝋    𝒊𝒇𝒇 𝑨 =  𝝋                                  (ii)   If  𝑨𝟏  ⊆  𝑨𝟐  𝒕𝒉𝒆𝒏  𝒇 (𝑨𝟏) ⊆ 𝒇 (𝑨𝟐) 

       (iii)  𝒇 ( ⋃ 𝑨𝒊𝒊∈𝑰 )  =   ⋃ 𝒇(𝑨𝒊𝒊∈𝑰 )                           (iv)   𝒇 (⋂ 𝑨𝒊𝒊∈𝑰 )  =  ⋂ 𝒇(𝑨𝒊𝒊∈𝑰 ) 

       (v)   If 𝑩𝟏  ⊆  𝑩𝟐 𝒕𝒉𝒆𝒏  𝒇−𝟏 (𝑩𝟏)  ⊆  𝒇−𝟏(𝑩𝟐)     (vi)   𝒇−𝟏 (⋃ 𝑩𝒊𝒊∈𝑰 ) =  ⋃ 𝒇−𝟏(𝑩𝒊)𝒊∈𝑰   

       (vii)   𝒇−𝟏 (⋂ 𝑩𝒊𝒊∈𝑰 ) =   ⋂ 𝒇−𝟏(𝑩𝒊)𝒊∈𝑰                   (viii)  𝒇−𝟏(𝑩)̅̅ ̅̅ ̅̅ ̅̅ ̅̅  =  𝒇−𝟏(�̅�) 

        (ix)  𝑨 ⊆  𝒇−𝟏(𝒇(𝑨))                                            (X)     𝑩 ⊆  𝒇 (𝒇−𝟏(𝑨))       

3.   (a)  Prove that  For all 𝒂, 𝒃 ∈ [ 𝟎, 𝟏] ,     𝒎𝒂𝒙 (𝒂, 𝒃) ≤ 𝒖(𝒂, 𝒃) ≤  𝒖𝒎𝒂𝒙(𝒂, 𝒃)       

      (b)  Prove that  For all 𝒂, 𝒃 ∈ [𝟎, 𝟏],         𝒎𝒊𝒏(𝒂, 𝒃)  ≥ 𝒊 (𝒂, 𝒃) ≥  𝒊𝒎𝒊𝒏(𝒂, 𝒃) 

4.    Let  ∗ ∈  {+ , − ,∙ ,∕ }  and let 𝐴 , 𝐵 denote the continuous fuzzy numbers. Then the fuzzy  

       set  𝑨 ∗ 𝑩 (𝒛) =  𝒔𝒖𝒑
𝒛∈𝒙∗𝒚

 𝐦𝐢𝐧[𝑨(𝒙), 𝑩(𝒙)] is a continuous fuzzy number. 

5.    Write the transitive algorithm and using this, Find the transitive closure of the relation, 

          R   =        [

𝟎. 𝟕 𝟎. 𝟓
𝟎 𝟎

𝟎 𝟎
𝟎 𝟏

𝟎 𝟎. 𝟒
𝟎 𝟎

𝟎 𝟎
𝟎. 𝟖 𝟎

] 
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6.    If                                          𝟎         𝒇𝒐𝒓  𝒙 ≤  −𝟏  & 𝒙 > 𝟑 

                  𝑨(𝒙) =        (𝒙 + 𝟏) 𝟐⁄   𝒇𝒐𝒓 − 𝟏 < 𝒙 ≤ 𝟏 

                                       (𝟑 − 𝒙) 𝟐⁄  𝒇𝒐𝒓 𝟏 < 𝒙 ≤ 𝟑 

    and 

                                            𝟎                 𝒇𝒐𝒓  𝒙 ≤ 𝟏   &  𝒙 > 𝟓         

             𝑩(𝒙)  =             (𝒙 − 𝟏) 𝟐      𝒇𝒐𝒓  𝟏 <   𝒙 ≤ 𝟑⁄    

                                        (𝟓 − 𝒙 ) 𝟐    𝒇𝒐𝒓   𝟑 < 𝒙 ≤ 𝟓⁄  

  Find   𝑨 + 𝑩 ,   𝑨 − 𝑩,    𝑨 . 𝑩,    𝑨/𝑩       

7.   Solve the fuzzy relation equation,  

          𝒑 =      (

. 𝟏 . 𝟒

. 𝟗 . 𝟕
. 𝟓 . 𝟏
. 𝟐 𝟎

. 𝟖 𝟏

. 𝟏 . 𝟑
. 𝟓 𝟎
. 𝟔 𝟎

)             &        𝒓 =   [ . 𝟖 . 𝟕 . 𝟓 𝟎]     
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