CEN0601: Discrete Models
Assignment #2
Term: Fall 2025
Question 1
Suppose that A = {2, 4, 6}, B = {2, 6}, C = {4, 6}, and D = {4, 6, 8}.
a) Find A ∪ B, A ∪ C, and A ∩ D.
b) Determine which of these statements are true: B ⊆ A, C ⊆ A, B ⊂ D, C ⊂ D.
Answer:
a) A ∪ B = {2,4,6},   A ∪ C = {2,4,6},   A ∩ D = {4,6}.
b) B⊆A: True,   C⊆A: True,   B⊂D: False,   C⊂D: True.


Question 2
Let A = {a, b, c, d} and B = {y, z}. Find:
a) A × B.
b) B × A.
Answer:
a) A×B = {(a,y),(a,z),(b,y),(b,z),(c,y),(c,z),(d,y),(d,z)}.
b) B×A = {(y,a),(y,b),(y,c),(y,d),(z,a),(z,b),(z,c),(z,d)}.
Question 3
Find the sets A and B if A − B = {1, 5, 7, 8}, B − A = {2, 10}, and A ∩ B = {3, 6, 9}.
Answer:
A = (A−B) ∪ (A∩B) = {1,3,5,6,7,8,9}.
B = (B−A) ∪ (A∩B) = {2,3,6,9,10}.

Question 4
Let A, B, and C be sets. Use the membership table to show that:
¬(A ∪ B) ∩ ¬(B ∪ C) ∩ ¬(A ∪ C) = ¬A ∩ ¬B ∩ ¬C
Solution (Membership Table):
	A
	B
	C

	¬(A∪B)
	¬(B∪C)
	¬(A∪C)
	¬(A ∪ B) ∩ ¬(B ∪ C) ∩ ¬(A ∪ C)
	¬A∩¬B∩¬C

	0
	0
	0
	1
	1
	1
	1
	1

	0
	0
	1
	1
	0
	0
	0
	0

	0
	1
	0
	0
	0
	1
	0
	0

	0
	1
	1
	0
	0
	0
	0
	0

	1
	0
	0
	0
	1
	0
	0
	0

	1
	0
	1
	0
	0
	0
	0
	0

	1
	1
	0
	0
	0
	0
	0
	0

	1
	1
	1
	0
	0
	0
	0
	0


Observation: The LHS and RHS columns are identical for all values of A, B, and C, which proves the identity holds true.



Question 5
Determine which of each of these functions from set {a, b, c, d} to itself is one-to-one, onto, or one-to-one correspondence. Mention whether each function is invertible. If invertible, find its inverse.
a) f(a)=b, f(b)=a, f(c)=c, f(d)=d
b) f(a)=b, f(b)=b, f(c)=d, f(d)=c
c) f(a)=d, f(b)=b, f(c)=c, f(d)=d
Answer:
a) One-to-one and onto → bijective → invertible. Inverse: f⁻¹=f.
b) Not one-to-one, not onto → not invertible.
c) Not one-to-one, not onto → not invertible.


Question 6
Find the following compositions of the two functions: 
f(x) = (x + 1)/x,  g(x) = x².
a) (f∘g)(x)   b) (f∘f)(x)   c) (g∘f)(x)   d) (g∘g)(x)
Answer:
a) (f∘g)(x) = f(x²) = (x² + 1)/x².
b) (f∘f)(x) = f((x + 1)/x) = (2x + 1)/(x + 1).
c) (g∘f)(x) = g((x + 1)/x) = ((x + 1)/x)² = (x + 1)²/x².
d) (g∘g)(x) = g(x²) = x⁴.
