
  

 

 

 

 

 

 

 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

1. J¸ öuÎÁØÓ PnzvØS  –öÁmk ©ØÖ® EÖv¯õÚ  

 –öÁmk BQ¯ÁØøÓ Áøμ¯Ö. 

 Define  -cut and strong  -cut for a fuzzy set. 

2. J¸ SÂ¢u RÌ Aia ö\[÷Põmk öuÎÁØÓ PnUQØS 

Euõμn® u¸P. 

 Given an example of a subnormal fuzzy set that is 
convex. 

3. }m] uzxÁ® GßÓõÀ GßÚ? 

 What is extension principle? 

4. öuÎÁØÓ Pn EÒ AhUSu»õÚx ÷£õØÓzuUP EÖv¯õÚ 

öÁmk GÚU PõmkP. 

 Show that fuzzy set inclusion is strong cut worthy. 
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5. vmh öuÎÁØÓ ö\¯À£õkPøÍ £mi¯¼kP. 

 List standard fuzzy operations. 

6. Áøμ¯Ö. öuÎÁØÓ CøhöÁmk/t– ö|Ô©® 

 Define fuzzy intersection/t-norm. 

7. Áøμ¯Ö. öuÎÁØÓ Gs. 

 Define fuzzy number. 

8. BXA   GßÓ \©ß£õk G¨ö£õÊx J¸ wºøÁU 

öPõsi¸US®? 

 When does the equation BXA   have a solution? 

9. öuÎÁØÓ •iÄ GßÓõÀ GßÚ? 

 What is meant by fuzzy decision? 

10. £»|£º •iöÁk¨£uÛß TÖPøÍ u¸P. 

 Give the components of multiperson decision making. 

PART B — (5  4 = 20 marks) 

Answer ALL questions. 

11.  ß «uõÚ J¸ öuÎÁØÓ Pn® A  ÁõÚx SÂ¢ux 

GÛÀ, GÛÀ ©mk® 

       2121 ,min1 xAxAxxA   , 

21, xx  1,0  GÚ {ÖÄP. C[S min Gß£x 

SøÓ¢u£mh  ö\´TÔøÚ SÔUQÓx. 

 Prove that a fuzzy set A  on  is convex iff  

        2121 ,min1 xAxAxxA    

 for all 21, xx  and  1,0  , where min denotes the 

minimum operator. 
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12. BA, (X) GßP.  10, ,   ØS  

 (A)   BABA    ©ØÖ®   BABA  

 (B)     AA   1  GÚUPõmkP. 

 Let BA, (X). For  10, ,   , show that 

 (a)   BABA    and   BABA    

 (b)     AA   1 . 

13. öuÎÁØÓ {μ¨¤PÎß CμshõÁx C¯À£õ´Ä 

÷uØÓzvøÚ GÊv {ÖÄP. 

 State and prove second characterization theorem of fuzzy 

complements. 

14. R =AøÚzx öuÎÁØÓ GsPÎß Pn® RCBA ,,  ØS 

       CAMINBAMINMAXCBMAXAMIN ,,,],,[  , 

        CAMAXBAMAXMINCBMINAMAX ,,,,,   

 GÚUPõmkP. 

  R = set of all fuzzy numbers. For RCBA ,,  show that 

      CAMINBAMINMAXCBMAXAMIN ,,,],,[  . 

        CAMAXBAMAXMINCBMINAMAX ,,,,,  . 

15. ""uÛ|£º •iöÁkzuÀ'' ©õv›ø¯ GkzxUPõmkhß 

ÂÍUSP. 

 Illustrate ‘‘Individual decision making’’ model with an  

example. 
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PART C — (5  8 = 40 marks) 

Answer any FIVE questions. 

16. ö©´ö¯sPÎÚõÀ BÚ  10,0X  GßÓ CøhöÁÎ°ß 

«x     xxB
x

x
xA 


 2,

2
,  

 22101

1




x
xC  GÚ 

Áøμ¯ÖUP¨£mkÒÍ öuÎÁØÓ Pn[PÒ BA, ,C  PøÍU 
P¸xP. 

 (A) A   

 (B) CB   

 (C) BA   

 (D) CBA   

 (E) CBA   

 (F) CA  , CACB  ,   

 BQ¯ÁØÔß EÖ¨¤Úº uμa ö\¯À TÖPÐUPõÚ 
`zvμ[PÒ  ©ØÖ® Áøμ£h[PøÍ wº©õÛUPÄ®. 

 Consider fuzzy sets BA,  and C  defined on the interval 

 10,0X  of real numbers by     xxB
x

x
xA 


 2,

2
 

and  
 22101

1




x
xC  . Determine formulae and 

graphs of the membership grade functions of  

 (a) A   

 (b) CB   

 (c) BA   

 (d) CBA   

 (e) CBA   

 (f) CA  , CACB  ,   
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17. •uÀ ]øuÄU ÷uØÓzøu GÊv {¹¤zx Aøu 

Euõμnzxhß ÂÍUPÄ®. 

 State and prove first decomposition theorem. Illustrate 

with an example. 

18. öPõkUP¨£mkÒÍ J¸ t-–ö|Ô©® i ©ØÖ®  Dk£õk 

öuÎÁØÓ {μ¨¤US        bcaiccbau ,,  ,   1,0, ba  

GÝ©õÖ  1,0  ß «x Áøμ¯ÖUP¨£mkÒÍ D¸Ö¨¦U 

ö\¯¼¯õÚx cui ,,  J¸ C¸© •®ø©¯õP C¸US® 

£i¯õÚ J¸ t –ö|Ô©® GÚ {ÖÄP. 

 Given a t-norm i and an involutive fuzzy complement c. 

Prove that the binary operation u  on  1,0  defined by 

       bcaiccbau ,,   for all  1,0, ba  is a t-conorm 

such that cui ,,  is a dual triple. 

19. A ( ) GßP. A J¸ öuÎÁØÓ Gs GÛÀ, GÛÀ 

©mk® 

 ],[ ba














).,(),(
),(),(

],[,1

)(
bxforxr

axifxl

baxif

xA  

 GÚ {ÖÄP. C[S l Gß£x ),( a  ¼¸¢x [0, 1] US 

Áøμ¯ÖUP¨£mh J›¯À£õP HÖ® ©ØÖ® Á»x 

£UPzv¼¸¢x öuõhºa]¯õÚx©õÚ \õº£õS® ©ØÖ® 

   1,0 wxxl  ; r Gß£x ),( b  ¼¸¢x [0, 1] US 

Áøμ¯ÖUP¨£mh J›¯À£õPU SøÓ²® ©ØÖ®  Chx 

£UPzv¼¸¢x öuõhºa]¯õÚx©õÚ \õº£õS® ©ØÖ® 

0)( xr  ©ØÖ® ),( 2  wx . 
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 Let A ( ). Then, A is a fuzzy number iff 

],[ ba














).,(),(
),(),(

],[,1

)(
bxforxr

axifxl

baxif

xA  

 where l is a function from ),( a  to [0, 1] that is 
monotonic increasing, continuous from the right and such 
that    1,0 wxxl  ; r is a function from ),( b  to 
[0, 1] that is monotinic decreasing, continuous from the 
left, and such that 0)( xr  for ),( 2  wx . 

20. Gmk •iöÁk¨£ÁºPøÍ  öPõsh J¸ SÊÂ¼¸¢x, 

JÆöÁõ¸ uÛ|£¸® J¸ ©õØÖU Pn® },,,{ zyxwX   ß 

«x ¤ßÁ¸©õÖ J¸ ö©õzu Â¸¨£ Á›ø\ iPi (
8
) ø¯ 

öPõsi¸¨£uõP öPõÒP. 

 zyxwP ,,,1   

 wxyzPP ,,,52   

 zywxPP ,,,73   

 yxzwPP ,,,84   

 yxwzP ,,,6   

 AUSÊÂß AvP£m\ J¨£¢u {ø»ø¯ ö£ÖP. 

 Assume that each individual of a group of eight decision 
makers has a total preference ordering iPi ( 8) on a set 
of alternatives },,,{ zyxwX   as follows : 

 zyxwP ,,,1   

 wxyzPP ,,,52   

 zywxPP ,,,73   

 yxzwPP ,,,84   

 yxwzP ,,,6   

 Obtain the maximized agreement level of the group. 



 QP.No. : BB 814 7

21. iAA, (X), Ii   (SÔ±mkU Pn®) GßP.  

 (A) 













 
Ii

i
Ii

i AA   ©ØÖ®  
Ii Ii

ii AA
 













 , 

 (B)  
 


 

 AAA  GÚUPõmkP. 

 Let iAA, (X), Ii  (Index set). Show that 

 (a) 













 
Ii

i
Ii

i AA   and  
Ii Ii

ii AA
 













  

 (b)  
 


 

 AAA . 

22. (A) ]1,0[]1,0[: C  BÚx J›¯À£õP SøÓ¯U Ti¯x®, 

Dk£õkÒÍx©õÚ J¸ \õº¦ GßP.   ÁõÚx Áμ®¦U 
Pmk¨£õkPøÍ {øÓÄ ö\´¯UTi¯x® 
öuõhºa]¯õÚx©õÚ J¸ C¸{ø»a \õº¦ GÚ {ÖÄP. 

 (B) JÆöÁõ¸ öuÎÁØÓ ªøP {μ¨¤²® AvP£m\® J¸ 
\©{ø»ø¯ öPõsi¸US® GÚ {ÖÄP. 

 (a) Let a function ]1,0[]1,0[: C  be monotonic 
decreasing and involutive. Prove that   satisfies 
boundary conditions, it is continuous, and is 
bijective. 

 (b) Prove that every fuzzy complement has atmost one 
equilibrium. 

23. ¤ßÁ¸ÁÚÁØÔÀ GøÁ öuÎÁØÓ GsPÒ GÚ 
wº©õÛUPÄ®. 

 (A) 


 


otherwise

xforx
xA

,0
0,sin

)(


 

 (B) 


 


otherwise

xforx
xB

,0
10,

)(  
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 (C) 


 


otherwise

xfor
xC

,0
100,1

)(  

 (D) 








0,0
0),,1min(

)(
xfor
xforx

xD  

 (E) 


 


.,0

5,1
)(

otherwise
xfor

xE  

 Determine which of the following are fuzzy numbers : 

 (a) 


 


otherwise

xforx
xA

,0
0,sin

)(


 

 (b) 


 


otherwise

xforx
xB

,0
10,

)(  

 (c) 


 


otherwise

xfor
xC

,0
100,1

)(  

 (d) 








0,0
0),,1min(

)(
xfor
xforx

xD  

 (e) 


 


.,0

5,1
)(

otherwise
xfor

xE  

—————— 


