
Transition to Advanced Mathematics 
Problem-a-day Study Guide 

 

Friday 

Prove the following statement form is a tautology using a truth table. 

((𝑃 ⇒ 𝑄) ∧ (𝑅 ⇒ 𝑆) ∧ (𝑃 ∨ 𝑅)) ⇒ (𝑄 ∨ 𝑆) 

Saturday 

Prove the following statement 

∀𝑥∈ℝ∃𝑦∈ℝ(𝑥𝑦 + 𝑦 = 7) 

Sunday 

Prove that √17 is irrational. 

Monday 

Prove that (𝐴 × 𝐵) ∩ (𝐵 × 𝐴) ⊆ (𝐴 ∩ 𝐵) × (𝐴 ∩ 𝐵) 

Tuesday 

Let 𝐼 be an arbitrary index set and 𝐴𝑖 sets indexed by 𝐼. Prove or disprove: 

(⋃ 𝐴𝑖

𝑖∈𝐼

) − 𝐵 = ⋃(𝐴𝑖 − 𝐵)

𝑖∈𝐼

 

Wednesday 

Use induction to prove that: 

∑
1

(2𝑚 − 1)(2𝑚 + 1)

𝑛

𝑚=1

=
𝑛

2𝑛 + 1
 

Thursday 

Define a relation 𝑅 on ℤ2 via (𝑎, 𝑏)𝑅(𝑥, 𝑦) if and only if 𝑎 ≡4 𝑥 and 𝑏 ≡5 𝑦. Prove or disprove 

that 𝑅 is an equivalence relation. 

Friday 

Solve 17𝑥2 + 4 ≡ 32 mod 50 

Saturday 

Show that the function 𝑓, below, is one-to-one. 

𝑓: ℝ → ℝ2

𝑥 → (𝑥2, 𝑥3)
 

 

Sunday 

The function 𝑓, below, is not invertible. Define the largest possible restriction, 𝑔 ≔ 𝑓|𝑆 such 

that 𝑔 is invertible. Then find the rule that defines 𝑔.  


