
Discrete Mathematics: Solutions Additional Exercises to Lecture 3

1. (a)
∃j∈{1,...,n}∀i∈{1,...,m−1} [aij < ai+1 j]

or
∃j∀i [j ∈ {1, . . . , n} ∧ (i ∈ {1, . . . ,m− 1} → aij < ai+1 j)]

(b)
∃j∈{1,...,n}

[
a1j = 0 ∧ ∀i∈{1,...,n} (a1i = 0→ i = j)

]
or

∃j∈{1,...,n}
[
a1j = 0 ∧ ∀i∈{1,...,n} (i 6= j → a1i 6= 0)

]
or

∃j [j ∈ {1, . . . , n} ∧ a1j = 0 ∧ ∀i ((i ∈ {1, . . . , n} ∧ a1i = 0)→ i = j)]

or

∃j [j ∈ {1, . . . , n} ∧ a1j = 0 ∧ ∀i ((i ∈ {1, . . . , n} ∧ i 6= j)→ a1i 6= 0)]

2. (a)
¬∃x [x 6∈ A ∧ x ∈ B]

or
¬∃x [¬(x ∈ A) ∧ x ∈ B]

(b)
∀x∈U∃i∈I [x ∈ Ai]

or
∀x [x ∈ U → (∃i (i ∈ I ∧ x ∈ Ai))]


