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I-INTERNAL – FUZZY SETS AND ITS APPLICATIONS 

KEY ANSWER 

PART-A 

1.Crisp set 

2.disjoint set 

3.normal 

4.1-A(x) 

5. c(a)≥ 𝒄(𝒃) 

6.a 

7. 1 

8. cardinality 

9. countable set 

10. family of sets 

11. logic operation 

12. threshold 

13. relation 

14. X 

15. infinite 

16. Archimedean t-norm 

17. equilibrium 

18. a 

19. nested crisp sets 



20. support 

 

 

PART-B 

21.a) Fuzzy logic: 

 

b) 

 

 



22.a.Proof: 

 The equilibrium 𝑒𝑐 of a fuzzy complement c is the solution of the equation c(a)-a=0 where a∈ [0,1]. 

The demonstrates the necessary existences of an equillibrium value for a continuous function. 

Uniqeness: 

Let c(a)-a=b with a1<a2. 

Since c is monotonoic non increasing  c(a1)≥ c(a2), atmost one solution of equation  c(a)-a=b with a1<a2 

the equilibrium of a fuzzy complement is unique. 

b. Proof:  

Assume A is convex and let 𝛼 = 𝐴(𝑥1) ≤ 𝐴(𝑥2). 

By the convexity of A ,then 

A[𝜆𝑥1 + (1 − 𝝀)𝒙𝟐] ≥ 𝜶 = 𝑨(𝒙𝟏) 

A[𝜆𝑥1 + (1 − 𝝀)𝒙𝟐] ≥ 𝒎𝒊𝒏[𝑨(𝒙𝟏),𝑨(𝒙𝟐)] 

Conversly, 

A[𝜆𝑥1 + (1 − 𝝀)𝒙𝟐] ≥ 𝒎𝒊𝒏[𝑨(𝒙𝟏),𝑨(𝒙𝟐)]=𝜶 

A is convex. 

23. a) Fuzzy intersection:  

 

 



 

b. Proof: 

If a= 𝑒𝑐 , then by definition of equilibrium c(a)=a. 

If 𝑑𝑎=𝑒𝑐  , then  c(𝑑𝑎)−𝑑𝑎=0 

a= 𝑑𝑎=𝑒𝑐 . Henc e the equilibrium of any fuzzy complement is its own dual point. 
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II- INTERNAL – FUZZY SETS AND ITS APPLICATIONS 

KEY ANSWER 

PART-A 

1.degree of association 

2. fuzzy preorder relation 

3. infinite universe 

4.characteristic function 

5. associative 

6. real number in [0,1] 

7. product space 

8. crisp set 

9. i(a,b)=min(a,b) 

10. X xY 

11. degree 

12. parameters 

13. cylindrical extension 

14.max & min 

15. i(a,b) ≤ min(a,b) 

16. presence 

17. reasoning 

18. crisp 

19. u 



20. u(a,b)=max(a,b) 

PART-B 

21.a  proof: 

Let us consider associative union 

u(u(a,b),c)= u(a,u(b,c)) we have b=0 & c=0 

u(u(a,0),0)=u(a,u(0,0) 

Then by boundary condition, u(u(a,0),0)=u(a,0)=a  

Monotonicity we have , 

u(a,0)≤ 𝑢(𝑎, 𝑏) 

a≤ 𝑢(𝑎, 𝑏)-------- 1 

by commutative property, u(a,b)=u(b,a) we have b≤ 𝑢(𝑎, 𝑏)------ 2 

from 1 & 2 we get, u(a,b) ≥ max(𝑎, 𝑏) for all a,b∈ [0,1] 

 

b.i) if a or b=0 

ie) {1,b} or {1,a} 

ii) if a=b 

lim
𝑤→∞

min[1, (𝑎𝑤 + 𝑏𝑤)1/𝑤 ]= max(a,b) 

If a≠ b then we take Q = (𝑎𝑤 + 𝑏𝑤)1/𝑤 and takeing log on both sides we have, 

log Q= log (𝑎𝑤 + 𝑏𝑤)1/𝑤 

apply L’ Hospital rule, 

lim
𝑤→∞

log 𝑄 = lim
𝑤→∞

(𝑎𝑤+ 𝑏𝑤)1/𝑤 =log b  

Thus  lim
𝑤→∞

min[1, (𝑎𝑤 +𝑏𝑤)1/𝑤]= max(a,b) 

22. a.  



 

 

b) Max-product composition: 

composition. 

23.a) Charecteristic components of symmetric, reflexive and transitive relation: 

 



 

 

 

 



b) 
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PART – A(20 × 1 = 20 marks) 

ANSWER ALL THE QUESTIONS 

1. The set of all levels 𝛼 ∈ [0,1] , the distinct 𝛼 − cuts of a 

fuzzy set is called a____                                                                                

(a) Level set   (b) crisp set                 

 (c) fuzzy set   (d) proper subset 

2. Any two sets that have no common members are 

called___                                                                 

 (a) disjoint set     (b) joint set               

 (c) subset            (d) proper subset 

3. A fuzzy set A is called ___ when h(a) = 1                  

       (a) normal     (b) subnormal              

       (c) convex               (d) membership function 

4. A fuzzy operation 𝐴(𝑥)̅̅ ̅̅ ̅̅ = _____                                    

       (a) 1- 𝐴(𝑥)          (b) 𝐴(𝑥)                      

      (c) 𝐴(𝑥) − 1                   (d) 1 

5. If a ≤ b, for all 𝑎, 𝑏 ∈ [0,1] then ___  

(a) 𝑐(𝑎) ≥ 𝑐(𝑏)              (b) 𝑐(𝑎) > 𝑐(𝑏)       

(c) 𝑐(𝑎) ≤ 𝑐(𝑏)               (d) 𝑐(𝑎) < 𝑐(𝑏) 

6. If c is involutive then 𝑐(𝑐(𝑎)) = ____                                                       

(a) a                                 (b) 𝑐(𝑎)                       

(c) b                                  (d) 𝑐(𝑎)̅̅ ̅̅  

7.  If c is a fuzzy complement then 𝑐(0) =____ 

(a) 0                             (b) 1                        

        (c) c                                 (d) 𝑐(0̅) 

8. The number of members of a finite set A is _____                     

 (a) cardinality              (b) index                     

    (c) union                          (d) intersection 

9. A set whose members can be labeled by the positive 

integers is called _____set                                                                                           

(a) countable set  (b) uncountable set        (c) 

relations  (d) universal set 

10. A set whose elements are themselves sets is called ___   

(a) family of sets  (b) indexed set                (c)  

involutive      (d) Boolean 

11. Logic functions of one or two variables are called ____ 

 (a) logic operation        (b) logic variable        

 (c) Boolean                    (d) relation 

12. If  𝑎 ∈ [0,1] 𝑎𝑛𝑑 𝑡 ∈ [0,1) ,𝑐(𝑎) = {
1 𝑓𝑜𝑟 𝑎 ≤ 𝑡
0 𝑓𝑜𝑟 𝑎 > 𝑡

 then   t 

is _______                                                                                           

(a) threshold              (b) characteristic function    (c) 

membership function    (d) logic function 

13. Subsets of cartesian products are called_____                 

 (a) relation                      (b) function                           

(c) nested family        (d) denumerable 

14. The property 𝐴 ∪ �̅� = _______ 

(a) A                          (b) X                     (c) ∅   

            (d) �̅� 

 

15. Every uncountable set is ________                                  

(a) finite                            (b) infinite                              (c) 

disjoint                        (d)  joint 

16. A continuous t-norm that satisfies subidempotency is 

called _______ 

(a) Archimedean t-norm        (b) idempotent t-norm      

(c)monotonic                         (d) boundary 

17. Elements of X , 𝐴(𝑥) = 𝐴(𝑥)̅̅ ̅̅ ̅̅  are called ___  



(a) equilibrium           (b) operator                            

(c) membership function    (d) function 

18. The boundary condition 𝑖(𝑎, 1) =______ 

(a) a                          (b)   𝑖(1, 𝑎)                  (c)  1                                  

(d)  𝑖(1) 

19. All 𝛼 − cuts and all strong 𝛼 − cuts of any fuzzy set form 

two distinct families of ____ sets. 

(a) nested crisp sets        (b) crisp sets                          

(c) fuzzy sets                  (d)  crisp sets 

20. The ___ of a fuzzy set A within a universal set x is the 

crisp set that contains all the elements of X that have 

nonzero membership grades in A.                                                                                  

(a) Support                  (b) nested                                

(c) subnormal                     (d) core 

 

PART – B    (5× 8 = 40 marks)  

 

                 ANSWER ALL THE QUESTIONS 

                                                                                                                                                                                                                                           

21.   (a) Explain operations of fuzzy sets 

                                        (OR) 

              (b) Prove that every fuzzy complement has at most one 

equilibrium 

      22.  a) Show that 𝑢(𝑎, 𝑏) ≥ max(𝑎, 𝑏) if for all 𝑎, 𝑏 ∈

[0,1] 

(OR) 

            b) Prove that 𝑢(𝑎, 𝑏) = max(𝑎, 𝑏) is the only 

continuous and idempotent fuzzy set union. 

      23. a) Compute  �̃�°�̃�    for  the fuzzy relation  �̃� is   

defined as  

 X1 X2 X3 X4 

X1 0.2 1 0.4 0.4 

X2 0 0.6 0.3 0 

X3 0 1 0.3 0 

X4 0.1 1 1 0.1 

        

   (OR) 

  b) Compute  i) min-max composition, 

         ii) max-prod composition   

         iii) max-av composition   of   𝑅1̃             

and   𝑅2̃ if  

                                                𝑅1̃ :    

 Y

1 

Y

2 

Y

3 

Y

4 

Y

5 

X

1 

0

.

1 

0

.

2 

0 1 0

.

7 

X

2 

0

.

3 

0

.

5 

0 0

.

2 

1 

X

3 

0

.

8 

0 1 0

.

4 

0

.

3 

 

 



  𝑅2̃ : 

 

 

 

24. a) Prove that a belief measure Bel on a finite power    set  

P(x) is a probability measure if and   only if its basic 

assignment m is given by m({x})=Bel ({x}) and 

m(A) =0 for all subsets  

          of x that are not singletons. 

(OR) 

       b)  Derive Dempster’s rule of combination 

25. a) Describe about fuzzy decision making. 

(OR) 

       b) Describe about individual decision making with    example 

 

 

 

 Z1 Z2 Z3 Z4 

Y1 0.9 0 0.3 0.4 

Y2 0.2 1 0.8 0 

Y3 0.8 0 0.7 1 

Y4 0.4 0.2 0.3 0 

Y5 0 1 0 0.8 
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PART – A(20 × 1 = 20 marks) 

ANSWER ALL THE QUESTIONS 

1. The set of all levels 𝛼 ∈ [0,1] , the distinct 𝛼 − cuts of 

a fuzzy set is called a____                                                                                

(a) Level set   (b) crisp set  

(c) fuzzy set   (d) proper subset 

2. Any two sets that have no common members are 

called___                                                                 

 (a) disjoint set     (b) joint set 

(c) subset             (d) proper subset 

3. A fuzzy set A is called ___ when h(a) = 1                     

(a) normal     (b) subnormal 

 (c) convex   (d) membership function 

4. A fuzzy operation 𝐴(𝑥)̅̅ ̅̅ ̅̅ = _____                                            

(a) 1- 𝐴(𝑥)   (b) 𝐴(𝑥)   (c) 𝐴(𝑥) − 1  (d) 1 

5. If a ≤ b, for all 𝑎, 𝑏 ∈ [0,1] then ___  

(a) 𝑐(𝑎) ≥ 𝑐(𝑏)     (b) 𝑐(𝑎) > 𝑐(𝑏)  

(c) 𝑐(𝑎) ≤ 𝑐(𝑏)     (d) 𝑐(𝑎) < 𝑐(𝑏) 

6. If c is involutive then 𝑐(𝑐(𝑎)) = ____                                                          

(a) a          (b) 𝑐(𝑎)        (c) b      (d) 𝑐(𝑎)̅̅ ̅̅  

7.  If c is a fuzzy complement then 𝑐(0) =____ 

(a) 0       (b) 1        (c) c         (d) 𝑐(0̅) 

8. The number of members of a finite set A is _____                         

(a) cardinality  (b) index   (c) union   (d) intersection 

9. A set whose members can be labeled by the positive 

integers is called _____set                                                                                       

(a) countable set  (b) uncountable set  

 (c) relations  (d) universal set 

10. A set whose elements are themselves sets is called ___   

(a) family of sets  (b) indexed set 

(c)  involutive      (d) Boolean 

11. Logic functions of one or two variables are called ____ 

 (a) logic operation        (b) logic variable 

 (c) Boolean                    (d) relation 

12. if  𝑎 ∈ [0,1] 𝑎𝑛𝑑 𝑡 ∈ [0,1) ,𝑐(𝑎) = {
1 𝑓𝑜𝑟 𝑎 ≤ 𝑡
0 𝑓𝑜𝑟 𝑎 > 𝑡

 then   

t is _______                                                                                           

(a) threshold                    (b) characteristic function 

 (c) membership function (d) logic function 

13. Subsets of cartesian products are called_____                      

(a) relation            (b) function 

 (c) nested family  (d) denumerable 

14. The property 𝐴 ∪ �̅� = _______ 

(a) A     (b) X     (c) ∅     (d) �̅� 

15. Every uncountable set is ________                                       

(a) finite    (b) infinite      (c) disjoint      (d) joint 

16. A continuous t-norm that satisfies subidempotency is 

called _______ 

(a) Archimedean t-norm   (b) idempotent t-norm 

(c)monotonic                     (d) boundary 

17. Elements of X , 𝐴(𝑥) = 𝐴(𝑥)̅̅ ̅̅ ̅̅  are called ___  

 (a) equilibrium               (b) operator 

 (c) membership function (d) function 

18. The boundary condition 𝑖(𝑎, 1) =______ 

  (a) a        (b)   𝑖(1, 𝑎)    (c)  1     (d)  𝑖(1) 



19. All 𝛼 − cuts and all strong 𝛼 − cuts of any fuzzy set 

form two distinct families of ____ sets. 

 (a) nested crisp sets  (b) crisp sets 

 (c) fuzzy sets           (d) crisp sets 

20. The ___ of a fuzzy set A within a universal set x is the 

crisp set that contains all the elements of X that have 

nonzero membership grades in A.                                                                                    

(a) Support   (b) nested   (c) subnormal     (d) core 

PART – B    (3 × 10 = 30 marks)  

ANSWER ALL THE QUESTIONS 

21.  (a) Write briefly about on the fuzzy logic    

(or) 

(b) Prove that every fuzzy complement has atmost one 

equilibrium. 

22. (a) If ‘c’ is a continuous fuzzy complement then prove 

that ‘c’ has a unique equilibrium.   

(or) 

(b) Prove that a fuzzy set A on ℛ is convex if and only 

if  𝐴(𝜆𝑥1 + (1 − 𝜆𝑥2)) ≥ min[𝐴(𝑥1), 𝐴(𝑥2)] 

23. (a) Prove that the standard fuzzy intersection is the 

only idempotent t - norm. 

(or)                                                                 

(b) If a complement ‘c’ has an equilibrium 𝑒𝑐 , then 

prove that  𝑑𝑒𝑐
′ =  𝑒𝑐 
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                                                                                UNIT-IV 

SYLLABUS 

Fuzzy measures, general discussion, belief and plausibility measures, probability measures, 

possibility and necessity measures. 
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Belief and plausibility: 
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Probability measures: 

 

Possibility and necessity measures: 
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POSSIBLE QUESTIONS 

 

PART-B (5 x 8 =40 Marks) 

Answer all the questions 

1. Prove that a belief measure Bel on a finite power set  P(x) is a probability measure if 

and only if its basic assignment m is given by m({x})=Bel ({x}) and m(A) =0 for all 

subsets  of x that are not singletons. 

2.  Derive Dempster’s rule of combination 

3.  Given a consonant body of evidence (f,m).Prove that the associated consonant belief 

and   probability measure s process the following properties. 

          i) Bel(A∩B)=min {Bel (A), Bel (B)} 

         ii) Pl(A U B)=max {Pl(A),Pl(B)} for all A,B ∈ 𝜑(𝑥). 

4.  Prove that every possibility measure POS on a finite power set P(X) is unequally  

 determined by a possibility distribution function. 

5. Discuss similarities and difference between probability theory and possibility theory. 

6.  Show that the function Bel(A)=∑ 𝑚(𝐵)𝐵/𝐵 𝐴  for any given basic assignment m is a  

 plausibility measure.  

7. Explain possibility distribution for a fuzzy proposition by an examples. 

8. Explain about belief and plausibility measures. 
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LECTURE PLAN 

DEPARTMENT OF MATHEMATICS 

 
STAFF NAME: S.INDHU 

SUBJECT NAME: FUZZY SETS AND ITS APPLICATIONS 

                                                                                         SUB.CODE:15MMU604B     

                                                                                                 

SEMESTER: VI    CLASS:  III B.SC MATHEMATICS-A 

 

S.No Lecture 

Duration 

Period 

Topics to be Covered Support 

Material/Page Nos 

  UNIT-I  

1 1 Introduction on crisp sets T1:ch1.1:pg 1-3 

2 1 Definitions on crisp sets T1:ch1.1:pg 4-5 

3 1 Basic concepts on crisp set T1:ch1.1:pg 5-6 

4 1 Continuation of basic concepts 

on crisp set 

T1:ch1.1:pg 6-8 

5 1 Fundamental properties of 

crisp set 

T1:ch1.2:pg 8 

6 1 Introduction to fuzzy sets R1:ch2.4:pg 34 

7 1 Basic definitions on fuzzy sets T1:ch1.3:pg 11 

8 1 Basic concepts on fuzzy sets T1:ch1.4:pg 19-21 

9 1 Continuation of basic concepts 

of fuzzy sets 

T1:ch1.4:pg 21-33 

10 1 Types of operations T1:ch3.1:pg 50 

11 1 Fuzzy complements T1:ch3.2:pg 51 

12 1 First characterization theorem 

of fuzzy complement 

T1:ch3.2:pg 59-60 

13 1 Second charecterization 

theorem of fuzzy complements 

T1:ch3.2:pg 60-61 
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14 1 Introduction on fuzzy logic T1:ch8.1:pg 212-215 

15 1 Continuation of basic concepts 

on fuzzy logic 

T1:ch8.1:pg 215-217 

16 1 Continuation of basic concepts 

on fuzzy logic 

T1:ch8.1:pg 217-220 

17 1 Fuzzy prepositions T1:ch8.3:pg 220 

18 1 Fuzzy quantifiers T1:ch8.4:pg 225 

19 1 Linguistic hedges T1:ch8.5:pg 229-231 

20 1 Recapitulation and discussion 

on possible questions 

 

 Total No of  Hours Planned  For  Unit 1=20  

  UNIT-II  

1 1 Operations on fuzzy sets T1:ch3.4:pg 76 

2 1 Fuzzy unions R2:ch2.3:pg 45 

3 1 Fuzzy union theorems T1:ch3.4:pg 77 

4 1 Continuation of theorems on 

fuzzy union 

 T1:ch3.4:pg 78-79 

5 1 Continuation of theorems on 

fuzzy union 

T1:ch3.4:pg 79-80 

6 1 Fuzzy intersections R2:ch2.4:pg 50 

7 1 t-norms on fuzzy intersection T1:ch3.3:pg 61-62 

8 1 Theorems on fuzzy 

intersection 

R2:ch2.4:pg 50-52 

9 1 Fuzzy intersection 

characterization theorem of t-

norms 

T1:ch3.3:pg 68-69 

10 1 Continuation of fuzzy 

intersection characterization 

theorem of t-norms 

T1:ch3.3:pg 69-70 

11 1 Further operations on fuzzy 

sets 

R3:ch3.2:pg 28 

12 1 Combination of operations T2:ch2.5:pg 58 

13 1 Continuation of theorems on 

combinations of operations 

T1:ch3.5:pg 83-85 

14 1 Continuation of theorems on T1:ch3.5:pg 85-86 
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combinations of operations 

15 1 Continuation of theorems on 

combinations of operations 

T1:ch3.5:pg 86-88  

16 1 Recapitulation and discussion 

of possible questions 

 

 Total No of  Hours Planned  For  Unit II=16  

  UNIT-III  

1 1 Introduction on fuzzy relations R3:ch6:pg 69 

2 1 Introduction on fuzzy graphs R3:ch6.1:pg 69-70 

3 1 Fuzzy relations on sets and 

fuzzy sets 

R3:ch6.1:pg 70-71 

4 1 Continuations of fuzzy 

relations on sets and fuzzy sets 

R3:ch6.1:pg 71-73 

5 1 Composition of fuzzy relations R3:ch6.1:pg 74 

6 1 Binary fuzzy relations T1:ch5.3:pg 124-126 

7 1 Continuous of fuzzy relations 

on sets and fuzzy sets 

T1:ch5.3:pg 126-128 

8 1 Binary relations on a single set T1:ch5.4:pg 128-129 

9 1 Examples on binary relations 

on a single set 

T1:ch5.4:pg 130-131 

10 1 Fuzzy equivalence relations T1:ch5.5:pg 132-135 

11 1 Fuzzy compatibility relations T1:ch5.6:pg 135-136 

12 1 Fuzzy ordering relations T1:ch5.7:pg 136-137 

13 1 Properties of the min-max 

compositions 

T1:ch6.1.2:pg 77-78 

14 1 Fuzzy graphs R3:ch6.2:pg 82 

15 1 Special fuzzy graphs R3:ch6.2:pg 85 

    
16 1 Recapitulation and discussion 

of possible questions 

 

 Total No of  Hours Planned  For  Unit III=16  

  UNIT-IV  
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1 1 Introduction on fuzzy 

measures 

R2:ch4:pg 107 

2 1 Continuation of fuzzy 

measures 

R2:ch4:pg 107-108 

3 1 Theorems on fuzzy measures R2:ch4.1:pg 108-

109 

4 1 Belief and plausibility of 

measures 

R2:ch4.2:pg 109-

110 
5 1 Continuation of belief and 

plausibility of measures 

R2:ch4.3:pg 111-

113 
6 1 Continuation of belief and 

plausibility of measures 

R2:ch4.2:pg 113-

114 
7 1 Continuation of belief and 

plausibility of measures 

R2:ch4.2:pg 114-

116 
8 1 Probability measures R2:ch4.2:pg 118-

120 

9 1 Continuation of probability 

measures 

R2:ch4.3:pg 120-

121 
10 1 Possibility and necessity 

measures 

R2:ch4.4:pg 121-

125 
11 1 Recapitulation and discussion 

of possible questions 

 

 Total No of  Hours Planned  For  Unit IV=11  

  UNIT-V  

1 1 Fuzzy decision making R1:ch9:pg 276 

2 1 Fuzzy general discussions T1:ch15.1:pg 390  

3 1 Individual decision making T1:ch15.1:pg 391-

392  
4 1 Examples on individual 

decision making 

T1:ch15.2:pg 393-

395 
5 1 Fuzzy ranking methods T1:ch15.6:pg 405 

6 1 Examples on fuzzy ranking 

methods 

T1:ch15.7:pg 407-

408 
7 1 Fuzzy linear programming T1:ch15.7:pg 409-

410 
8 1 Examples on fuzzy linear 

programming 

T1:ch15.7:pg 410-

411 

9 1 Discussion of previous ESE 

question paper 
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10 1 Discussion of previous ESE 

question paper 
 

11 1 Discussion of previous ESE 

question paper 

 

12 1 Recapitulation and discussion 

of possible questions 
 

 Total No of  Hours Planned  for  unit V=12  

Total 

Planned 

Hours 

75   

 

TEXT BOOK 

1. 1. George J. Klir and Bo Yuan, 1995.Fuzzy sets and fuzzy logic theory and 

applications, Prentice-Hall of India private limited, New Delhi.  
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2. George J.Klir, Tina.A Folger, 2008. Fuzzy sets, uncertainty and information, Prentice Hall 
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MODEL – FUZZY SETS AND ITS APPLICATIONS 

KEY ANSWER 

PART-A 

1.crisp set 

2. disjoint set 

3. normal 

4. 1-A(x) 

5.C(a) ≥c(b) 

6. a 

7. 1 

8. cardinality 

9. countable set 

10. family of sets 

11. logic operation 

12. threshold 

13. relation 

14. X 

15. infinite 

16. Archimedean t-norm 

17. equilibrium 

18. a 

19. nested crisp sets 



20. support 

PART-B 

21. a) 

 

 

b) 

 



22. a)proof:  

For fuzzy union associative condition is  

u(u(a,0),0)=u(a,u(0,0)) 

since from the boundary condition is  

u(u(a,0),0)=u(a,0)------ 1 

assume u(a,0)=∝ which is contradiction. 

Therefore u(a,0)=a. 

Then monotonicity condition, u(a,0) ≤ u(a,b) 

a≤u(a,b) and b≤ 𝑢(𝑏, 𝑎) we have 

u(a,b) ≥max(a,b) , for a,b∈ [0,1]. 

b) proof: 

we know that u(a,b) ≥max(a,b) , for a,b∈ [0,1] 

and similarly we have 

u(a,b) ≤max(a,b) , for a,b∈ [0,1] 

Thus u(a,b) = max(a,b). 

23. a) 

 

Max{.2,0,.1}= .2 

b)min-max composition: 

.2  0  .3  .2 

.4  0   .3  .2 

.2  .4  .3  0 

Max-prod composition: 

4   7   8  .5 



.2  5  .4  8 

8   3   7   1 

Max avg composition: 

1 1 1 1 

1 1 1 1 

1 1 1 1 

24. a) 

Dempster’s rule of combination: 

The standard fuzzy evidence of the way is  

𝑀1,2 (A)= ∑ 𝑀1(𝐵).
𝑀2(𝐶)

1
− 1 − 𝐾 𝑓𝑜𝑟 𝐴 ≠ ∅. 𝑤ℎ𝑒𝑟𝑒 𝐾 = ∑ 𝑀1(𝐵). 𝑀2(𝐶), 𝑀1,2(∅) =𝐵∩𝐶≠∅𝐵∩𝐶=𝐴

0 . This is referrd to  the dempster rule of combination. 

25.a) Fuzzy decision making: 

 



b) 

 

Example: 
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
The set of all levels α∈[0,1] , the distinct α- cuts of a 
fuzzy set is called a____   

Level set crisp set                    fuzzy set proper subset crisp set                    

Any two sets that have no common members are 
called___                                                                

disjoint set   joint set                    subset proper subset disjoint set   

A fuzzy set A is called ___ when h(a) = 1                 normal subnormal convex membership function normal  

 A fuzzy operation (A(x) ) =̅_____ 1- A(x) A(x) A(x)-1 1 1- A(x)
The________ of a path n>0 is the number of nodes 
contained in the path.

length height width long a) length 

The ________ of the path is min{μ_G(x_(i,)  x_(i+1))} 
for all nodes contained in the path. 

length length strength height strength

A  path is called a _______ if  x0  = xn     and  n≥3     path cycle strength height cycle 

Two nodes that are joined by a path are called 
______________

connected  nodes unconnected path line connected  nodes 

The fuzzy truth value of A’ with respect to A , denoted 
by  

R RT RA/T RT(  A^'/A ) RT(  A^'/A )

If f:R2 →R such that f(w1,w2)=w for the variables of 
product function  

f(w1, w2) = w1 
w2 

b) f(w1, w2)= 
w1, w2    

c) f(w1, w2)= 
f(w1 w2) 

d)  f(w1, w2)= f(w1 
)f(w2)   

f(w1, w2) = w1 w2 

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: FUZZY SETS AND ITS APPLICATIONS                                                                          Subject Code: 15MMU604B
        Class   : III - B.Sc. Mathematics-A                                                                                                                             Semester      : VI
                                                                           Unit I                                                                                             

Crisp sets and fuzzy sets                                                 
                                                                                    Part A (20x1=20 Marks)                                                                                                               

(Question Nos. 1 to 20 Online Examinations)

Prepared by: A.Henna Shenofer, Department of Mathematics,KAHE
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The fuzzy  measure assigns a value to each crisp set of  
the ………… 

empty set universal set null set super set universal set

The sequence is said to be monotonic then ………. 〖lim〗┬(i→∞) 〖g(
A_i 〗) =g 
(〖lim〗┬(i→∞) 
Ai)  

{0,0,0,0…}     ∞ empty set 〖lim〗┬(i→∞) 〖g(A_i 
〗) =g (〖lim〗┬(i→∞) 
Ai)    

The________ of a path n>0 is the number of nodes 
contained in the path.   

 length  height width long  length  

The ________ of the path is min{μ_G(x_(i,)  x_(i+1))} 
for all nodes contained in the path. 

length  width strength height strength

A  path is called a _______ if  x0  = xn     and  n≥3    path cycle strength height cycle

 Two nodes that are joined by a path are called 
______________

connected  nodes unconnected path line connected  nodes

What is the Methodology for fuzzy decision Making ----
------

Evaluate  Alternative Evaluating 
Alternative    

Determining Evaluating Alternative    

 Multi attribute evaluation is carried out on the  basis of 
----------

Equations  non-linear   linear Polynomial linear

 Fuzzy concept  is an example of ------ Light traffic  amber traffic light      Signal  amber traffic light      

Individual Decision Making  only ----------- no of 
peraons for taking decision

Many  Minimum Single  few Single  

The crisp set is defined in such way to dichotomize the 
individuals in some given universe of discourse into -----
------

one group two groups three groups five groups two groups

To distinguish between fuzzy sets and classical sets,we 
refer to the latter as -----------

empty set crisp set              fuzzy logic fuzzy complements crisp set                    

Sets are denoted in this text by -------- letters upper case lower case either upper or 
lower

both cases upper case

Their members by ---------- letters upper case lower case middle both cases lower case
The set that contains no members is called the----- fuzzy set empty set crisp set classical set empty set
The characteristic function of a crisp set assigns a value 
of 1 0 2

either 1 or 0 either 1 or 0

Membership function of the-----fuzzy sets 1 2 3 4 3
A fuzzy set A is called normal when-------- h(A)<1 h(A)=1 h(A)>1 h(A)=0 h(A)=1
A subnormal of the fuzzy set h(A)<1 h(A)=1 h(A)>1 h(A)=0 h(A)<1

Prepared by: A.Henna Shenofer, Department of Mathematics,KAHE
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
 A set whose members can be labeled by the positive 
integers is called _____set                                                                                           

countable set  uncountable set          relations universal set  countable set               

 A set whose elements are themselves sets is called ___                                                                                                                family of sets                                                   indexed set                          involutive Boolean
family of sets 

 Logic functions of one or two variables are called ____ logic operation         logic variable           Boolean relation logic operation        

 If  aЄ[0,1]  and tЄ[ 0,1) , c(a)={1 for a≤t, 0 for a>t} 
then   t is _______                                                                                                                                          

threshold characteristic 
function                         

 membership 
function    

 logic function
threshold

Fuzzy relations are fuzzy subsets of _________ map perfect order X x Y X+Y X x Y

 Fuzzy relations is a ______ from fuzzy sets contained  
in the universal sets into the unit interval

map order linear composition map

Fuzzy relations are fuzzy sets in ________ product space linear space binary space composition product space
The largest relation is called the ___________ of the 
projection relation.

product space linear space cylindrical 
extension       

set cylindrical extension       

If  A∁A∪B and B ∁ A∪B , we have Max[g(A),g(B)] 
is……………

≤g(A∪B)    ≥ g(A∪B) none < g(A∪B) ≤g(A∪B)    

If  A∁A∪B and B ∁ A∪B , we have  g(A∪B) 
is……………

≥Min[g(A),g(B)]  )=[g(A),g(B)]             ≤ Min[g(A),g(B)] either b or c ≤ Min[g(A),g(B)]

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: FUZZY SETS AND ITS APPLICATIONS                                                                          Subject Code: 15MMU604B
        Class   : III - B.Sc. Mathematics-A                                                                                                                             Semester      : VI
                                                                                             Unit III                                                                                                   

                         Fuzzy Relations                                                  
                                                                                                            Part A (20x1=20 Marks)                                                                                                               

                      (Question Nos. 1 to 20 Online Examinations)
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The fuzzy  measure assigns a value to each________ of 
the universal set

empty set   universal set crisp set super set crisp set  

If A∈B and B∈B then  A∪B∈B ,then the set B is 
called….

superset field field  Borel field sunfield Borel field 

Fuzzy relations are fuzzy subsets of _________ map perfect order X x Y X+Y X x Y
Fuzzy relations is a ______ from fuzzy sets contained  
in the universal sets into the unit interval

map order linear composition map

Fuzzy relations are fuzzy sets in ________ product space linear space binary space composition product space
The largest relation is called the ___________ of the 
projection relation

product space linear space cylindrical 
extension

set cylindrical extension

Truth of a Fuzzy Proposition is a matter of ---------- degree Power    order  no of elements  degree 
Fuzzy  LPP values of the -------------- of LPP parameters Types constraints conjunction parameters 
A ̅  ( x ) = ------------ A( x)      1 U (x)      1 - A( x)       1 - A( x)    
 Every fuzzy complement has atmost ----------   many 

equilibrium   
one  equilibrium  two equilibrium     equilibrium

A crisp relation represents the presence association grades fuzzy relation presence
Which can be represented by membershipgrades in 
fuzzy relation

degrees of 
association

commutative degrees of 
associative

idempotent degrees of association

The cartesian product of two crisp sets X and Y is 
denoted by

X x Y X = Y X or Y X/Y X x Y

A relation between two sets is called---------- binary ternary quaternary n-ary binary
A fuzzy relation is a fuzzy set defined on--------of crisp 
sets.

n-tuples cartesian product closed intervals n-dimension cartesian product

A fuzzy relation represented by--------membership array. n-dimensional one dimensional two dimensional three dimensional n-dimensional

An inverse to the projection is called------- cylindric 
extension

cylindric closure either b or c cylindric cylindric extension

The cylindric extension clearly produces the -------that 
is compatible with the projection.

smallest fuzzy 
relation

largest fuzzy 
relation

equal fuzzy 
relation

not equal the fuzzy 
relation

largest fuzzy relation

The resulting relation is usually called a-------- cylindric 
extension

cylindric closure either b or c cylindric cylindric extension

The rang of crisp binary relation R(X,Y) is denoted by--
----

ran R(X,Y) dom R(X,Y) (X,Y) ran(X,Y) ran R(X,Y)

Prepared by: A.Henna Shenofer, Department of Mathematics,KAHE
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
If a ≤ b, for all a,b∈[0,1] then ___  c(a)≥c(b) c(a)>c(b)    c(a)≤c(b)   c(a)<c(b)  c(a)≥c(b)               
If c is involutive then c(c(a) )=____                                                                                                                       a                                                   c(a)                 b c((a) ) ̅ a  
If c is a fuzzy complement then c(0)=____ 0 1 c  c(0 ̅ ) 1
The number of members of a finite set A is _____                                                      cardinality  index                        union  intersection cardinality
 A _____________ is a fuzzy relation μ_s(.)  that is 
reflexive, symmetrical and max-min 
    transitive.

similarity 
relation

order relation path node similarity relation

A fuzzy  relation that is (max-min) transitive and 
reflexive is called a _____________

order relation fuzzy preorder 
relation

relation set fuzzy preorder relation

A fuzzy relation that is (min-max) transitive,reflexive 
and antisymmetric is called a __________

fuzzy order 
relation

order relation relation set fuzzy order relation

If the relation is perfectly antisymmetrical, it is called a 
__________

map perfect fuzzy 
order  relation   

product space linear space perfect fuzzy order  
relation   

The axiom  one states that …………. evidence one degree of evidence monotonic degree of evidence

The axiom three is clearly applicable only to an 
………….

finite set universal set    infinite set  infinite universal infinite universal 

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: FUZZY SETS AND ITS APPLICATIONS                                                                          Subject Code: 15MMU604B
        Class   : III - B.Sc. Mathematics-A                                                                                                                             Semester      : VI
                                                                           Unit II                                                                                                     

       Fuzzy union,intersection and operations                                                  
                                                                                 Part A (20x1=20 Marks)                                                                                                               

(Question Nos. 1 to 20 Online Examinations)
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If fuzzy measure is often defined more generally as a 
function g:B→[0,1] where B∁p(x) is a 

family of sunsets    Null set   Universal set  super set family of sunsets    

The sequence of numbers g(A1) ,g(A2) ….must 
converge to the number……

1 0   ∞    g(A)  g(A) 

A _____________ is a fuzzy relation μ_s(.)  that is 
reflexive, symmetrical and max-min transitive

similarity 
relation

order relation path node similarity relation

A fuzzy  relation that is (max-min) transitive and 
reflexive is called a _____________

order relation fuzzy preorder 
relation

relation set fuzzy preorder relation

A fuzzy relation that is (min-max) transitive,reflexive 
and antisymmetric is called a _______

fuzzy order 
relation

order relation relation set fuzzy order relation

 . If the relation is perfectly antisymmetrical, it is called 
a __________

map perfect fuzzy 
order  relation

product space     linear space perfect fuzzy order  
relation

In fuzzy total no of decision Makers -------------  n+1      n  ∞  n-1   n  
The Characteristic function of a crisp set assign values --
----------

0 1 (0,1) either 0 or 1 either 0 or 1 

 The membership function of  a fuzzy set  A is denoted 
by --------------

μ  μ A       λ      λ  A    μ A      

Fuzzy affect the types of ----------   Verbal   Complications   Reasoning  Individuality    Reasoning
Fuzzy intersection and fuzzy union do not cover all 
operations by which---

fuzzy set empty set classical set crisp set fuzzy set

Fuzzy union and fuzzy intersection cover all 
aggregating operations that are ----

associative idempotent continuous additive associative

The classical intersection with crisp sets is i(1,1)=1 i(0,0)=0 i(1,2)=1 i(0,3)=1 both b and c
The fuzzy union that satisfy the axiomatic 

skeleton 
axiom 1 axiom 2 axiom 3

axiomatic skeleton
Max,min,and any of the sugeno complements satisfy associative Demorgans law commutative idempotent Demorgans law

 The only continuous and idempotent fuzzy union u(a,b)=min(a,b) u(a,b)=max(a,b) u(a,b)>min(a,b) u(a,b)>max(a,b) u(a,b)=max(a,b)
The only continuous and idempotent fuzzy intersection i(a,b)=min(a,b) i(a,b)>min(a,b) i(a,b)>max(a,b) i(a,b)=max(a,b) i(a,b)=min(a,b)

For all a,b in [0,1] , then i(a,b)=min(a,b) i(a,b)>min(a,b) i(a,b)>max(a,b) i(a,b)<=min(a,b) i(a,b)<=min(a,b)
If u is idempotent,then u(a,a)=a u(a,a)=0 u(a,a)=1 u(a,b)=1 u(a,a)=a
The fuzzy union of axiom1 satisfy the

commutative
boundary 
condition

associative continuous boundary condition
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
 Subsets of cartesian products are called_____                relation function  nested family denumerable   relation          
 The property AUA ̅= _______ A                                 X ∅ ( A) ̅ X
 Every uncountable set is ________ finite infinite disjoint joint infinite
 A continuous t-norm that satisfies subidempotency is 
called _______                                                    

Archimedean t-
norm        

 idempotent t-
norm                           

monotonic  boundary
Archimedean t-norm        

 Fuzzy relation in different product spaces can be 
combined with each other by the operation__________

composition closure associative union composition

( R) ̃ is called  _______ if μ_R ̃  (x,x)= 1 for all xϵX symmetric transitive reflexive union reflexive

 R ̃ is called _______ if  μ_R ̃  (x,x)≥ϵ   for all  xϵX ϵ-reflexive  symmetric transitive union symmetric

The shortest term basic assignment instead of the usual 
full term----------

basic probability 
assignment

probability normal plausibility measure basic probability 
assignment

 If pl(A∪B)…………………. >Max[pl(A),pl(B
)]

≤ 
Max[pl(A),pl(B)]

≥ 
Max[pl(A),pl(B)]

[pl(A),pl(b)] ≤Max[pl(A),pl(B)]

Possible Questions                               

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: FUZZY SETS AND ITS APPLICATIONS                                                                          Subject Code: 15MMU604B
        Class   : III - B.Sc. Mathematics-A                                                                                                                             Semester      : VI
                                                                                             Unit IV                                                                                                  

                        Fuzzy measures                                                
                                                                                                            Part A (20x1=20 Marks)                                                                                                               

                      (Question Nos. 1 to 20 Online Examinations)
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If π denote the necessity measure and a possibility 
measure on p(x) then π (A∪B)=….

max{π(A) ,π(B)}   A B 0 max{π(A) ,π(B)}

If A ≠∅ The total ignorance in terms of the associated 
plausibility measures pl(∅)=⋯

1 ∅ π 0 0

If A≠∅  The total ignorance in terms of the associated 
plausibility measures pl(A)=⋯

1 ∅ π A 1

 Fuzzy relation in different product spaces can be 
combined with each other by the operation__________

composition closure associative union composition 

A belief measure of a function is----------- Bel : p(X)→[0,1] pl : p(X)→[0,1] p(X)→[0,1] p(x)→(0,1) Bel : p(X)→[0,1]

The basis assignment not required that-------  m(A)=m(B) m(A)≤m(B) m(A)≥m(B) m(A)>m(B) m(A)≤m(B)
The basis element is not required that____ m(X)=1 m(X)<1  m(X)>1 m(X)=0 m(X)=1
A fuzzy set A is called normal if ------------  n( A) = 0       n( A) = 1         n( A) = n         n( A)  = m  n( A) = 1 
A fuzzy set is convex if  ------------ no α  level 

convex     
all α level convex     n- α  level convex      min no of α  level 

convex   
all α level convex     

A fuzzy set A is called  subnormal if --------- n( A) = 0        n( A) < 1       n( A)  < n         n( A)  = m    n( A) < 1       
 CFL is a branch of fuzzy with modified rules for --------
---

 conjunction disjunction conjunction  and 
Disjunction     

conjunction  or 
disjunction

conjunction  and 
Disjunction     

The value would indicate the degree of evidence or 
certainity of the elements membership in such 
representation of uncertainity is known as ---------

fuzzy measure fuzzy crisp sets Universal set  fuzzy relation fuzzy measure

A plausibility measure is a function --------- Pl : p(x)→[0,1] Pl : p(x)→(0,1) Pl→[0,1] p:x→(0,1) Pl : p(x)→[0,1]
The function m : p(x)→[0,1], m is usually called a---- basic probability 

assignment
probability 
distribution 
function

basic assignment normal basic probability 
assignment

The basis assignments that possess this property are 
called-----

normal extension dimensional probability normal

Every set Aєp(x) for which m(A)>0 is usually called ----
---- of m

n-element focal element zero element n-dimensional focal element

Total --------- is expressed in terms of the basis 
assignment by m(X)=1 and m(A)=0

body of evidence basis assignment ignorance focal element ignorance

A basis assignment m is said to be a simple suport 
function focused at A if

m(A)=s m(A)>s m(A)<s m(A)≤s m(A)=s
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An important property of probability measures is that 
each of them can uniquely represented by a function 
defined on element of -----

universel set subsequence fuzzy measure subset universel set

The most fundamental property of fuzzy measure is 
their ----- with respect to the subset relation ship

possibility 
measure

monotonicity distributive 
function

believe measure monotonicity

Each pair consisting of a belief measure and its dual 
plausibility measure is represented by---

single function double function triple function either b or c single function
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Archimedean t-norm        
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
 Elements of X , A(x)=(A(x) ) ̅ are called ___ equilibrium operator membership 

function   
function equilibrium

 The boundary condition i(a,1)=______                                                                                                    a               i(1,a) 1 i(1) a
 All α- cuts and all strong α- cuts of any fuzzy set form 
two distinct families of ____ sets.

nested crisp sets   crisp sets                          fuzzy sets          crisp sets nested crisp sets   

 The ___ of a fuzzy set A within a universal set x is the 
crisp set that contains all the elements of X that have 
nonzero membership grades in A.                                                                                      

 Support      nested                         subnormal core

Support        
A fuzzy relation is called symmetric if (

〖

  R

〗

_1 ) (̃x,y)= 
(R_2 ) (̃x,y) for all x,y  ϵ X

symmetric reflexive asymmetric transitive symmetric

A fuzzy relation   R ̃  is called (max-min)  _______ if  R 
̃°R ̃ •  R ̃

symmetric reflexive asymmetric transitive transitive

If    R ̃  is reflexive and transitive, then  ___________ R ̃°R ̃ =R ̃ R ̃°R ̃ ≤R ̃ R ̃°R ̃ ≥R ̃ R ̃°R ̃ ≠R ̃ R ̃°R ̃ =R ̃

Any ∝ - cut  of a fuzzy linear order is a _____________ partial order crisp linear  order       order relation crisp linear  order       

Basic  assignments is said to be normal if 
m(∅)=…………..

1 0 π empty set 0

The single property of additivity expressed by the 
equation Bel(A∪B)=………..

Bel(A+B) Bel(A)+Bel(B) Bel(A∩B)                                  Bel(A*B) Bel(A)+Bel(B) 

Possible Questions                               
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Subsets that are assigned non-zero degrees of evidence 
are called…………….

focal elements Bel(A) basic probability     dual measure focal elements 

When all focal elements are …… the crpnding  belief 
measure is equal to its dual plausibity   measure.

singletons dual zero empty singletons

A fuzzy relation is called symmetric if (

〖

  R

〗

_1 ) (̃x,y)= 
(R_2 ) (̃x,y) for all x,y  ϵ X.

symmetric reflexive asymmetric transitive symmetric

A fuzzy relation   R ̃  is called (max-min)  _______ if  R 
̃°R ̃ •  R ̃

symmetric reflexive asymmetric transitive transitive

If    R ̃  is reflexive and transitive, then  ___________ R ̃°R ̃ =R ̃ R ̃°R ̃ ≤R ̃  R ̃°R ̃ ≥R ̃ R ̃°R ̃ ≠R ̃ R ̃°R ̃ =R ̃

Any ∝ - cut  of a fuzzy linear order is a _____________ partial order crisp linear  order        order relation crisp linear  order        

The conjunction is the  --------- A.M        G.M        H.M        Arithmetic Process G.M        
Which one of the following Technique used in fuzzy 
ranking ?

Degree Degree of 
Optimality   

Decision Analysis          
Multi Decision Analysis  

 Degree of Optimality   

 The term attribute referred to as ----------- Criterion  Condition    goal Ideas goal 
 A Chain is only as strong as its link Weakest is called --
-----------

Logic Reasoning attribute Links Logic

classical decision making generally deals with a -------- 
comprising the decision space.

set of 
alternatives

certainity fuzzy model uncertainity set of alternatives

The decision may involve the simple optimization of a---
----

linear function utility function membership 
function   

nonlinear function utility function

Decisions may, for instance, be considered to occur in a-
----stages

single multiple either b or c triple either b or c
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SEMESTER – FUZZY SETS AND ITS APPLICATIONS 

KEY ANSWER 

PART-B 

21. a. let  𝑑𝑎  = c (a). 

𝑑𝑎  is dual point of the fuzzy  complement c with membership grade ‘a’ 

We have c (𝑑𝑎 ) − 𝑑𝑎 = a- c(a) ------- 1 

Replace 𝑑𝑎 by c (a) in 1 

We get c (c(a)) =a 

 Fuzzy complent is involutive. 

Let c(c(a))=a 

Since every fuzzy complement and membership grade has atleast one dual point we have, 

C(𝑑𝑎 ) − 𝑑𝑎 = 𝑎 − 𝑐(𝑎)------ 2 

Replace a by c(c(a)) in 2 we get, c(𝑑𝑎 ) − 𝑑𝑎 = 𝑐(𝑐(𝑎)) − 𝑐(𝑎) 

𝑑𝑎 = 𝑐(𝑎). 

b. Fuzzy complement: 

A complement of a fuzzy set A is specified by c[0,1]→[0,1] which assigns a value c(𝑢𝐴(x)) to each 

membership grade 𝑢𝐴(x). 

Axiom 1: 

C(0) =1, c(1)=0 

(ie) c  behaves  as the ordinary complement for crisp sets.  

Axiom 2: 

C is monotonic non-increasing. 

Axiom 3: 



C is continuous function. 

Axiom 4: 

C is involutive. 

C(c(a))=a. 

22. a. Proof: 

We know yagar class of fuzzy unions, thus 

𝑖𝑤 (a,b) = 1-max[1-a ,1-b] 

Ie) 𝑖∞ (a,b) = min (a,b) 

b. proof: 

for all a,bє[0,1] , i(a,b)  ≤ min(a,b), then i(a,b)=a the theorem is satisfied.  

Similarly commutativity, then i(a,b)=b. and i(a,0)=i(0,b)=0. 

Then by monotonicity,i(a,b)≥ i(0,b)=i(a,0)=0. 

23. a.i) 

 

 



ii)  

b)  

 

 

 

 

 



24. a) 

 

 

 

b) 

 

 

 

 

 

 

 



25. a)  

 

 

 

 

 

 

 

 



Example: 

 

 

 

 

 



b) The types of fuzzy decision making: 
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Scope: To make the students understand the notion of fuzzy sets and to make them to understand the 

importance , applications of these techniques in real time problems.  

Objectives: To enable the students to understand the basic concepts of Fuzzy sets and its 

applications.  

UNIT I  
Crisp sets and fuzzy sets - basic concept of fuzzy set - fuzzy logic - operations on fuzzy sets - general 

discussion fuzzy complements. 

 UNIT II  
Fuzzy union - fuzzy intersection - combinations operations.  

UNIT III  
Fuzzy relations and fuzzy graphs - fuzzy relation on sets and fuzzy sets - composition of fuzzy 

relations - properties of the min-max composition - fuzzy graphs - special fuzzy relations.  
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Fuzzy measures - general discussion - belief and plausibility measures - probability measures - 

possibility and necessity measures.  
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Fuzzy decision making - individual decision making - fuzzy ranking methods - fuzzy linear 

programming.  
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                                                                           UNIT-V 

                                                                          SYLLABUS   

Fuzzy decision making, individual decision making, fuzzy ranking methods, fuzzy linear 

programming. 

 

Fuzzy decision making: 
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POSSIBLE QUESTIONS 

 

PART-B (5 x 8 =40 Marks) 

Answer all the questions 

1.  Describe about fuzzy decision making. 

2. Describe about individual decision making with example. 

3. Describe about fuzzy ranking methods with example. 

4. Discuss the types of fuzzy Decision making. 

5. Discuss about fuzzy linear programming. 

6. Write short notes on multi criteria fuzzy decision making. 

7. Write about decision making in fuzzy environment. 

8. Describe about fuzzy multiple objective decision making. 

9. Discuss about fuzzy multiple attribute decision making. 

10.  How to rank the fuzzy numbers by distance minimization method. 
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                                                                                 UNIT-I 

                                                                       SYLLABUS 

Crisp sets and fuzzy sets – basic concept of fuzzy set – fuzzy logic-operations on fuzzy sets-

general discussion fuzzy complents. 
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POSSIBLE QUESTIONS 

 

PART-B (5 x 8 =40 Marks) 

Answer all the questions 

1. Explain operations of fuzzy sets 

2. Prove that every fuzzy complement has at most one equilibrium 

3. Prove that for each a ∈ [0,1], 𝑑𝑎 = 𝑐(𝑎) if and only  if  𝑐(𝑐(𝑎)) = 𝑎 that is which the 

complement is  involutive. 

4. Explain briefly about fuzzy complement. 

5. If ‘c’ is a continuous fuzzy complement then prove that ‘c’ has a unique equilibrium.   

6. Write briefly about Boolean algebra. 

7. The fuzzy  complement  c has an equilibrium 𝑒𝑐, which is unique, then prove 

 that 𝑎 ≤ 𝑐(𝑎) if and only if 𝑎 ≤ 𝑒𝑐 , 𝑎 ≥ 𝑐(𝑎)and a ≥ 𝑒𝑐. 

8. Explain extension principle of fuzzy sets. 

9. Let the interval 𝑋 = [0,10] by the memebership rate function 𝐴(𝑥) =
𝑥

𝑥+2
                          

Find (i)�̅�                                                                                                                                             

(ii) 𝛼 – cuts and strong 𝛼 − cuts for 𝛼 = 0.2, 0.5, 0.8, 1 

10. If a complement ‘c’ has an equilibrium 𝑒𝑐 , then prove that  𝑑𝑒𝑐
′ =  𝑒𝑐 
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                                                                                  UNIT-II 

SYLLABUS 

Fuzzy union, fuzzy intersection, combinations operations. 
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Exmple:
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                               Fig: Union and intersection on fuzzy sets 
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POSSIBLE QUESTIONS 

 

PART-B (5 x 8 =40 Marks) 

Answer all the questions 

1.  Show that 𝑢(𝑎, 𝑏) ≥ max(𝑎, 𝑏) if for all 𝑎, 𝑏 ∈ [0,1] 

2. Prove that 𝑢(𝑎, 𝑏) = max(𝑎, 𝑏) is the only continuous and idempotent fuzzy set 

union. 

3.  Prove that lim
𝑤→∞

𝑖𝑤 =  lim
𝑤→∞

[1 − min (1, [(1 − 𝑎)𝑤 + (1 − 𝑏)𝑤]
1

𝑤)] 

4. If for all 𝑎, 𝑏 ∈ [0,1] then prove that 𝑖(𝑎, 𝑏) ≥ 𝑖𝑚𝑖𝑛(𝑎, 𝑏) 

5.  Prove that lim
𝑤→∞

min [1, (𝑎𝑤 + 𝑏𝑤)
1

𝑤] = max (𝑎, 𝑏) 

6. prove that the standard fuzzy intersection is the only idempotent t – norms. 

7. Show that for all 𝑎, 𝑏 ∈ [0,1] then 𝑖(𝑎, 𝑏) ≤ min (𝑎, 𝑏) 

8. Prove that fuzzy set operation of union intersection and continuous complement that 

satisfies the law of excluded middle and the law of contradiction are not idempotent 

or distributive 

9.  Show that 𝑢(𝑎, 𝑏) ≤ 𝑢𝑚𝑎𝑥(𝑎, 𝑏) if for all 𝑎, 𝑏 ∈ [0,1] 

10. explain about fuzzy union and intersection. 



KARPAGAM ACADEMY OF HIGHER EDUCATION 
      CLASS: IIIB.Sc MATHEMATICS-A                                COURSE NAME:FUZZY SETS AND 

ITS APPLICATIONS 

COURSE CODE: 15MMU604B            UNIT: III(Fuzzy relations)       BATCH-2017-2018 
 

Prepared by S. Indhu, Asst Prof, Department of Mathematics, KAHE Page 1/7   
 

                                                                                 UNIT-III 

SYLLABUS 

Fuzzy relations and fuzzy graphs , fuzzy relation on sets and fuzzy sets, composition of fuzzy 

relations, properties of the min-max composition, fuzzy graphs, special fuzzy relations.  
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POSSIBLE QUESTIONS 

                                PART-B 5x8=40 

 

Answer all the questions 

1. Find i) first projection ii) second projection and iii) Total projection 

    if  �̃� : 

   Y1 Y2 Y3 Y4 Y5 Y6 

X1 0.1 0.2 0.4 1 1 0.8 

X2 0.2 0.4 0.8 0.8 0.8 0.6 

X3 0.4 0.8 1 0.4 0.4 0.2 

2. Compute   i) �̃� ∪ �̃�     ii) �̃� ∩ �̃�      

 If �̃� :  

  Y1 Y2 Y3 Y4 

X1 0.8 1 0.1 0.7 

X2 0 0.8 0 0 

X3 0.9 1 0.7 0.8 

And 

 

 �̃� : 

 Y1 Y2 Y3 Y4 

X1 0.4 0 0.9 0.6 

X2 0.9 0.4 0.5 0.7 

X3 0.3 0 0.8 0.5 

 

3. Compute  �̃�°�̃�    for  the fuzzy relation  �̃� is defined as  

 X1 X2 X3 X4 

X1 0.2 1 0.4 0.4 

X2 0 0.6 0.3 0 

X3 0 1 0.3 0 

X4 0.1 1 1 0.1 

4. Compute  i) min-max composition, ii) max-prod composition  iii) max-av 

composition  of 
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              if   𝑅1̃ and   𝑅2̃  

 

                          𝑅1̃ :          

 Y1 Y2 Y3 Y4 Y5 

X1 0.1 0.2 0 1 0.7 

X2 0.3 0.5 0 0.2 1 

X3 0.8 0 1 0.4 0.3 

 

  𝑅2̃ : 

 

 

5.  Discuss the reflexivity  

properties of the following fuzzy relation:       

 x1 x2 x3 

x1  1 0.7 0.3 

x2 0.4 0.5 0.8 

x3 0.7 0.5 1 

6.  Discuss the following relation is a similarity relation 

  

 X1 X2 X3 X4 X5 X6 

X1 1 0.2 1 0.6 0.2 0.6 

X2 0.2 1 0.2 0.2 0.8 0.2 

X3 1 0.2 1 0.6 0.2 0.6 

X4 0.6 0.2 0.6 1 0.2 0.8 

X5 0.2 0.8 0.2 0.2 1 0.2 

X6 0.6 0.2 0.6 0.8 0.2 1 

7.  Explain the graphs that are  forests and  give examples of forest and not forest. 

8. Explain about properties of the min-max composition. 

 

 

 

 Z1 Z2 Z3 Z4 

Y1 0.9 0 0.3 0.4 

Y2 0.2 1 0.8 0 

Y3 0.8 0 0.7 1 

Y4 0.4 0.2 0.3 0 

Y5 0 1 0 0.8 
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