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NAME MATRIC NUMBER 

AHMAD AIMAN HAFIZI BIN MUHAMMAD  A20EC0177 

MUHAMMAD IMRAN HAKIMI BIN MOHD SHUKRI A20EC0213 

NAYLI NABIHAH BINTI JASNI A20EC0105 

  



ANSWER 

1. a) A ⋃ C = {x 𝜖 R| 0< x < 9} 

 

b) (A ⋃ B)’ =  

     A = {x 𝜖 R| 0< x ≤ 2}  

     B = {x 𝜖 R| 1≤ x < 4} 

     C = {x 𝜖 R| 3≤ x < 9} 

     A ⋃ B = {x 𝜖 R| 0 < x < 4} 

     (A ⋃ B)’ = {x 𝜖 R| 4 ≤ x < 9} 

 

c) A’ ∪ B’ = 

    A’ = {x 𝜖 R| 2< x < 9} 

    B’ = {x 𝜖 R| 4 ≤ x < 9} 

    A’ ∪ B’ = {x 𝜖 R| 2 < x < 9} 

 

2. a)  
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c)  

  

 

 

 

 

 

 

 

 

 

3. A = {-1, 1, 2, 4} 

B = {1, 2} 

A × B = {(-1, 1), (-1, 2), (1, 1), (1, 2), (2, 1), (2, 2), (4, 1), (4, 2)} 

S = {(-1, 1), (1, 1), (2, 2)} 

T = {(2, 2), (4, 2)} 

S ⋂ T = {(2, 2)} 

S ⋃T = {(-1, 1), (1, 1), (2, 2), (4, 2)} 
 

 

 

4.  

¬ (¬ (p Ʌ q) V (¬p Ʌ ¬q)) V (p Ʌ q)   De Morgan’s Law 

¬ (¬p Ʌ q) Ʌ ¬ (¬p Ʌ ¬q) V (p Ʌ q)   De Morgan’s law 

(¬¬p V ¬q) Ʌ (¬¬p V ¬¬q) V (p Ʌ q)   Double Complement law 

(p V ¬q) Ʌ (p V q) V (p Ʌ q)    Distributive law 

p V (¬q Ʌ q) V (p Ʌ q)     Complement Law 

p V Ø V (p Ʌ q)      Empty Set Law 

p V (p Ʌ q)       Absorption Law 

p 

¬ (¬ (p Ʌ q) V (¬p Ʌ ¬q)) V (p Ʌ q) ≡ p shown 
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5. a) 

 

            MR1          =   

[
 
 
 
 
1 1 1 1 1
1 1 1 1 0
1 1 1 0 0
1 1 0 0 0
1 0 0 0 0]

 
 
 
 

 

 

 

 b)  

 

 

                  MR2 =   

[
 
 
 
 
0 0 0 0 0
1 0 0 0 0
1 1 0 0 0
1 1 1 0 0
1 1 1 1 0]

 
 
 
 

 

 

 

 c)  

 R1 is not reflexive 

 for ꓯ x ∈ A, (x, x) ∈ R, 4 ∈ A but (4, 4) ∉ R and 5 ∈ A but (5, 5) ∉ R 

 R1 is symmetric 

 for ꓯ a, b ∈ A, (a, b) ∈ R ⟶ (b, a) ∈ R 

 R1 is transitive 

 ꓯ a, b ∈ A, (a, b) ∈ R Ʌ (b, c) ∈ R ⟶ (a, c) ∈ R 

 MR ⨂ MR = MR 

 

[
 
 
 
 
1 1 1 1 1
1 1 1 1 0
1 1 1 0 0
1 1 0 0 0
1 0 0 0 0]

 
 
 
 

 ⨂

[
 
 
 
 
1 1 1 1 1
1 1 1 1 0
1 1 1 0 0
1 1 0 0 0
1 0 0 0 0]

 
 
 
 

=

[
 
 
 
 
1 1 1 1 1
1 1 1 1 0
1 1 1 0 0
1 1 0 0 0
1 0 0 0 0]

 
 
 
 

 

 

 Hence, R1 is not an equivalence relation because it is symmetric and transitive 

but not reflexive  

 

 

 

 

 

 



d)  

 R2 is not reflexive  

 for ꓯ x ∈ A, (x, x) ∈ R, 1 ∈ A but (1, 1) ∉ R, 2 ∈ A but (2, 2) ∉ R, 3 ∈ A but 

(3, 3) ∉ R, 4 ∈ A but (4, 4) ∉ R and 5 ∈ A but (5, 5) ∉ R 

 R2 is antisymmetric 

  ꓯ a, b ∈ A, (a, b) ∈ R Ʌ a ≠ b ⟶ (b, a) ∉ R 

 (2, 1) ∈ R but (1, 2) ∉ R which implies that a ≠ b 

 R2 is transitive 

 ꓯ a, b ∈ A, (a, b) ∈ R Ʌ (b, c) ∈ R ⟶ (a, c) ∈ R 

 (5, 4) ∈ R Ʌ (4, 3) ∈ R ⟶ (5, 3) ∈ R 

 Hence, R2 is not partial order relation because it is antisymmetric and transitive 

but not reflexive 

 

 

6.   𝑅1= {(1,1),(2,2),(2,3),(3,1),(3,3)} 

       

      𝑅2= {(1,2),(2,2),(3,1),(3,3)} 

 

a. 𝑅1 ∪ 𝑅2= {(1,1), (2,2),(2,3),(3,1),(3,3),(1,2)} 

 

𝑀𝑅1∪ 𝑅2= (
1 1 0
0 1 1
1 0 1

) 

 

 

b. 𝑅1 ∩ 𝑅2= {(2,2),(3,1),(3,3)} 

 

𝑀𝑅1∩ 𝑅2= (
0 0 0
0 1 0
1 0 1

) 

 

7. f + g is also one-to-one. 

For one-to-one function, if whenever f (a) = f (b) then a = b, no element of B is the 

image of more than one element in A. Thus, the function must be linear function so 

that only one output will be produced when one input number is plugged into the 

function. 

Let 𝑓(𝑥) = 4𝑥 − 1 and  𝑔(𝑥) = −𝑥 + 2, 

So,  



 (𝑓 + 𝑔)(𝑥) = (4𝑥 − 1) + (−𝑥 + 2) 

                     = 4𝑥 − 𝑥 − 1 + 2 

                     = 3𝑥 + 1 

That is, when a 𝑥 value is plugged into the final equation(𝑓 + 𝑔)(𝑥) = 3𝑥 + 1, there 

will be only one different output for each 𝑥 value plugged in that indicates it is a one-

to-one function. 

 

8. When 

 𝑛 = 1, 𝐶1 = 1, that is, there will be only one possible way to climb the entire 

staircase. 

 𝑛 = 2, 𝐶2 = 2, there is a maximum of two possible ways to climb the entire staircase 

either by one-step or two-step. 

𝑆o the recurrence relation, 

𝐶𝑛 = 𝐶𝑛−1 + 𝐶𝑛−2 , 𝑛 ≥ 3 , when;𝐶1 = 1 and 𝐶2 = 2. 

So, for 

𝐶3 = 𝐶2 + 𝐶1 = 2 + 1 = 3 

𝐶4 = 𝐶3 + 𝐶2 = 3 + 2 = 5 

𝐶5 = 𝐶4 + 𝐶3 = 5 + 3 = 8 

With sequence, 

1,2,3,5,8,.. 

 

9. a) 

t0 = 0 

t1 = 1 

t2 = 1 

t3 = t2 + t1 + t0 = 1 + 1 + 0 = 2 

t4 = t3 + t2 + t1 = 2 + 1 + 1 = 4 

t5 = t4 + t3 + t2 = 4 + 2 + 1 = 7 

t6 = t5 + t4 + t3 = 7 + 4 + 2 = 13 

t7 = t6 + t5 + t4 = 13 + 7 + 4 = 24 

t7 = 24 

 



b) 

 

Input = n positive integer 

Output = f(n) 

 f(n) 

 { if (n = 1 or n = 2 or n = 3) 

   return 1 

  return f (n – 1) + f (n – 2) + f (n – 3) 

 } 

 

 


