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1. The Fuzzy Set Theory was introduced by Lotfi A. Zadeh in 1965 to represent uncertainty and imprecision in 

a Set. Unlike the classical Set Theory, where an element either belongs to the set or does not belong to the set, 

the Fuzzy Set Theory allows for degrees of membership that range between 0 and 1. A Fuzzy Set 𝐴 is defined 

within a universal set 𝑋. In a Fuzzy Set 𝐴, each element 𝑥 ∈ 𝑋 has a degree of membership represented by a 

membership function 𝜇𝐴(𝑥). Therefore, A Fuzzy Set 𝐴 can be expressed as a set of ordered pairs  

𝐴 = {(𝑥, 𝜇𝐴(𝑥))|𝑥 ∈ 𝑋}. Consider five students: Adrian, Bryan, Cindy, Damian, and Erick. Adrian and Cindy 

like studying very much; they study every day. Bryan also likes studying, but he only studies four days a week. 

Erick doesn’t like studying; he only studies when there is an exam. On the other hand, Damian never studies, 

even when there is an exam. Define a Fuzzy Set to represent these students ! 

2. For temperatures below 10°𝐶, the comfort degree is low. For temperatures between 10°𝐶 and 20°𝐶, the 

comfort degree increases linearly. For temperatures between 20°𝐶 and 30°𝐶, the comfort degree remains 

high. For temperatures between 30°𝐶 and 40°𝐶, the comfort degree decreases linearly. Define a Fuzzy Set to 

represent these degree of comforts ! 

 

3. In Fuzzy Set Theory, the Complement of a Fuzzy Set represents the degree to which elements do not belong 

to the Fuzzy Set. Given a Fuzzy Set 𝐴 with a membership function 𝜇𝐴(𝑥), the membership function of the 

Complement Fuzzy Set 𝐴̅ (or 𝐴𝐶) can be defined as 𝜇𝐴̅(𝑥) = 1 − 𝜇𝐴(𝑥). If Fuzzy Set  

𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)}, define Fuzzy Set 𝐴̅ ! 

4. In Fuzzy Set Theory, the Support of a Fuzzy Set describes the range of elements in the domain that have a 

non-zero degree of membership in the Fuzzy Set. Given a Fuzzy Set 𝐴 with a membership function 𝜇𝐴(𝑥), then 

the Support of the Fuzzy Set can be defined as 𝑠𝑢𝑝𝑝(𝐴) = {𝑥 ∈ 𝑋|𝜇𝐴(𝑥) > 0}. If Fuzzy Set  

𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)}, define 𝑠𝑢𝑝𝑝(𝐴) ! 

5. In Fuzzy Set Theory, the Alpha-Cut (𝛼 − 𝑐𝑢𝑡) of a Fuzzy Set describes the range of elements in the domain 

that have membership values greater than or equal to a certain threshold 𝛼. Given a Fuzzy Set 𝐴 with a 

membership function 𝜇𝐴(𝑥), then the Alpha-Cut of the Fuzzy Set can be defined as 𝐴𝛼 = {𝑥 ∈ 𝑋|𝜇𝐴(𝑥) ≥ 𝛼}. 

If Fuzzy Set 𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)} define 𝐴0.3 ! 
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6. In Fuzzy Set Theory, the Cardinality of a Fuzzy Set describes the size of the Fuzzy Set considering the degrees 

of membership of its elements. Given a Fuzzy Set 𝐴 with a membership function 𝜇𝐴(𝑥), then the Cardinality 

of the Fuzzy Set can be defined as |𝐴| = ∑ 𝜇𝐴(𝑥)𝑥∈𝑋 . If Fuzzy Set  

𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)}define |𝐴| ! 

7. In Fuzzy Set Theory, the Union of two Fuzzy Sets 𝐴 ∪ 𝐵 combines their membership functions to reflect the 

maximum degree of membership for each element, that can be defined as 𝜇𝐴∪𝐵(𝑥) = max(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)).  

If Fuzzy Set 𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)} and Fuzzy Set  

𝐵 = {(𝑃, 0.2), (𝑄, 0.8), (𝑅, 1.0), (𝑆, 0.6), (𝑇, 0.4), (𝑈, 0.3), (𝑉, 0.1)}, define Fuzzy Set 𝐴 ∪ 𝐵 ! 

8. In Fuzzy Set Theory, the Intersection of two Fuzzy Sets 𝐴 ∩ 𝐵 combines their membership functions to reflect 

the minimum degree of membership for each element, that can be defined as 𝜇𝐴∩𝐵(𝑥) = min(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)).  

If Fuzzy Set 𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)} and Fuzzy Set  

𝐵 = {(𝑃, 0.2), (𝑄, 0.8), (𝑅, 1.0), (𝑆, 0.6), (𝑇, 0.4), (𝑈, 0.3), (𝑉, 0.1)}, define Fuzzy Set 𝐴 ∩ 𝐵 ! 

9. In Fuzzy Set Theory, Fuzzy Set 𝐵 is a Subset of Fuzzy Set 𝐴 (𝐵 ⊆ 𝐴) if 𝜇𝐴(𝑥) ≥ 𝜇𝐵(𝑥). If Fuzzy Set  

𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)} and Fuzzy Set  

𝐵 = {(𝑃, 0.2), (𝑄, 0.8), (𝑅, 1.0), (𝑆, 0.6), (𝑇, 0.4), (𝑈, 0.3), (𝑉, 0.1)}, determine whether 𝐴 is a Subset of 𝐵 ! 

10. If Fuzzy Set 𝐴 = {(𝑃, 0.1), (𝑄, 0.3), (𝑅, 0.7), (𝑆, 1.0), (𝑇, 0.6), (𝑈, 0.2), (𝑉, 0.0)} and Fuzzy Set  

𝐵 = {(𝑃, 0.2), (𝑄, 0.8), (𝑅, 1.0), (𝑆, 0.6), (𝑇, 0.4), (𝑈, 0.3), (𝑉, 0.1)}, define 𝑠𝑢𝑝𝑝(𝐴 ∩ 𝐵), (𝐴 ∪ 𝐵)0.8, and|𝐴 ∪ 𝐵|! 

 

11. A If Fuzzy Set 𝐴 =

{
 
 

 
 

(𝑥, 𝜇𝐴(𝑥))
|

|
0 ≤ 𝑥 ≤ 12, 𝜇𝐴(𝑥) =

{
 
 

 
 

0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 4
𝑥 − 4 ,𝑤ℎ𝑒𝑛 4 < 𝑥 ≤ 5
1 ,𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 8

5 −
1

2
𝑥 ,𝑤ℎ𝑒𝑛 8 < 𝑥 ≤ 10

0 ,𝑤ℎ𝑒𝑛 𝑥 > 10 }
 
 

 
 

, define Fuzzy Set 𝐴̅, 𝐴0.5, 

and 𝑠𝑢𝑝𝑝(𝐴) ! 

12. If Fuzzy Set 𝐵 =

{
 
 

 
 

(𝑥, 𝜇𝐵(𝑥))|
|
0 ≤ 𝑥 ≤ 12, 𝜇𝐵(𝑥) =

{
 
 

 
 
0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 2
𝑥−2

3
, 𝑤ℎ𝑒𝑛 2 < 𝑥 ≤ 5

9−𝑥

4
, 𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 9

0 ,𝑤ℎ𝑒𝑛 𝑥 > 9 }
 
 

 
 

, define Fuzzy Set 𝐵̅, 𝐵0.6, and 

𝑠𝑢𝑝𝑝(𝐵) ! 
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13. If Fuzzy Set 𝐴 =

{
 
 

 
 

(𝑥, 𝜇𝐴(𝑥))
|

|
0 ≤ 𝑥 ≤ 12, 𝜇𝐴(𝑥) =

{
 
 

 
 

0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 4
𝑥 − 4 ,𝑤ℎ𝑒𝑛 4 < 𝑥 ≤ 5
1 ,𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 8

5 −
1

2
𝑥 ,𝑤ℎ𝑒𝑛 8 < 𝑥 ≤ 10

0 ,𝑤ℎ𝑒𝑛 𝑥 > 10 }
 
 

 
 

, and If Fuzzy Set  

𝐵 =

{
 
 

 
 

(𝑥, 𝜇𝐵(𝑥))|
|
0 ≤ 𝑥 ≤ 12, 𝜇𝐵(𝑥) =

{
 
 

 
 
0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 2
𝑥−2

3
, 𝑤ℎ𝑒𝑛 2 < 𝑥 ≤ 5

9−𝑥

4
, 𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 9

0 ,𝑤ℎ𝑒𝑛 𝑥 > 9 }
 
 

 
 

, define 𝐴 ∪ 𝐵 and 𝐴 ∩ 𝐵 ! 

14. If Fuzzy Set 𝐴 =

{
 
 

 
 

(𝑥, 𝜇𝐴(𝑥))
|

|
0 ≤ 𝑥 ≤ 12, 𝜇𝐴(𝑥) =

{
 
 

 
 

0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 4
𝑥 − 4 ,𝑤ℎ𝑒𝑛 4 < 𝑥 ≤ 5
1 ,𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 8

5 −
1

2
𝑥 ,𝑤ℎ𝑒𝑛 8 < 𝑥 ≤ 10

0 ,𝑤ℎ𝑒𝑛 𝑥 > 10 }
 
 

 
 

, and If Fuzzy Set  

𝐵 =

{
 
 

 
 

(𝑥, 𝜇𝐵(𝑥))|
|
0 ≤ 𝑥 ≤ 12, 𝜇𝐵(𝑥) =

{
 
 

 
 
0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 2
𝑥−2

3
, 𝑤ℎ𝑒𝑛 2 < 𝑥 ≤ 5

9−𝑥

4
, 𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 9

0 ,𝑤ℎ𝑒𝑛 𝑥 > 9 }
 
 

 
 

, define (𝐴 ∪ 𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , (𝐴 ∩ 𝐵)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , 𝐴̅ ∪ 𝐵̅, and 𝐴̅ ∩ 𝐵̅ ! 

15. If Fuzzy Set 𝐴 =

{
 
 

 
 

(𝑥, 𝜇𝐴(𝑥))
|

|
0 ≤ 𝑥 ≤ 12, 𝜇𝐴(𝑥) =

{
 
 

 
 

0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 4
𝑥 − 4 ,𝑤ℎ𝑒𝑛 4 < 𝑥 ≤ 5
1 ,𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 8

5 −
1

2
𝑥 ,𝑤ℎ𝑒𝑛 8 < 𝑥 ≤ 10

0 ,𝑤ℎ𝑒𝑛 𝑥 > 10 }
 
 

 
 

, and If Fuzzy Set  

𝐵 =

{
 
 

 
 

(𝑥, 𝜇𝐵(𝑥))|
|
0 ≤ 𝑥 ≤ 12, 𝜇𝐵(𝑥) =

{
 
 

 
 
0 ,𝑤ℎ𝑒𝑛 𝑥 ≤ 2
𝑥−2

3
, 𝑤ℎ𝑒𝑛 2 < 𝑥 ≤ 5

9−𝑥

4
, 𝑤ℎ𝑒𝑛 5 < 𝑥 ≤ 9

0 ,𝑤ℎ𝑒𝑛 𝑥 > 9 }
 
 

 
 

, define 𝑠𝑢𝑝𝑝(𝐴 ∪ 𝐵) and (𝐴 ∪ 𝐵)0.35 ! 


