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                               Functions on ℝ𝑛- HW Problems  

 

1.    Prove that |𝑎 − 𝑏| ≤ |𝑎| + |𝑏| for all 𝑎, 𝑏 ∈ ℝ. 

 

2.    Prove that ||𝑎| − |𝑏|| ≤ |𝑎 − 𝑏|  for all 𝑎, 𝑏 ∈ ℝ. 

 

3.    Let 𝑓: 𝐴 ⊆ ℝ𝑛 → ℝ𝑚  by 

       𝑓(𝑥1, … , 𝑥𝑛) = (𝑓1(𝑥1, … , 𝑥𝑛), … , 𝑓𝑚(𝑥1, … , 𝑥𝑛)).  Give an 𝜖/𝛿 

proof 𝑓 is continuous at 𝑎 ∈ 𝐴 if and only if 𝑓𝑖(𝑥), 1 ≤ 𝑖 ≤ 𝑚 is 

continuous at 𝑎. 

 

4.    Let 𝑇: ℝ𝑛 → ℝ𝑚 be a linear transformation.  Give an 𝜖/𝛿 proof that 

𝑇 is continuous at any point 𝑎 ∈ ℝ𝑛.  Hint:  Use the fact that there 

exists an 𝑀 ∈ ℝ such that |𝑇(𝑎)| ≤ 𝑀|𝑎| for all 𝑎 ∈ ℝ𝑛. 

 

5.  Give an 𝜖/𝛿 proof that if 𝑓: ℝ𝑛 → ℝ𝑛, then lim
𝑥→𝑎

|𝑓(𝑥)| = 0 if and 

only if lim
𝑥→𝑎

|𝑓𝑖(𝑥)| = 0, where 𝑓(𝑥) = (𝑓1(𝑥), … , 𝑓𝑛(𝑥)). 

 

 

  6.  Let 𝑓: ℝ𝑛 → ℝ𝑛. Give an 𝜖/𝛿 proof that if 𝑓(𝑥) is continuous at       

    𝑥 = 𝑎 then |𝑓(𝑥)| is continuous at Hint: Use ||𝑥| − |𝑦|| ≤ |𝑥 − 𝑦|. 

 


