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 The Derivative of a Function from 𝑅𝑛 to 𝑅𝑚 - HW Problems 

 

1.    Let 𝑓: ℝ2 → ℝ by (𝑥, 𝑦) = √|𝑥𝑦| .  Show that 𝑓 is not differentiable 

at (0,0). 

 

2.    Let 𝑔: ℝ𝑛 → ℝ where |𝑔(𝑥)| ≤ |𝑥|2.  Prove that 𝑔 is differentiable 

at (0,0, … ,0).  Hint: Figure out what 𝐷𝑔(0, … ,0) must be and then 

show that it works. 

 

3.    Let 𝑔: ℝ → ℝ2 by 𝑔(𝑥) = (𝑔1(𝑥), 𝑔2(𝑥)).  Prove that 𝑔 is 

differentiable at 𝑎 ∈ ℝ if and only if 𝑔1(𝑥) and 𝑔2(𝑥) are and in that 

case 𝐷𝑔(𝑎) = (
𝑔1

′ (𝑎)

𝑔2
′ (𝑎)

).   Hint:  For any point (𝑐1, 𝑐2) ∈ ℝ2, 

                               |𝑐1| ≤ √𝑐1
2 + 𝑐2

2 = |(𝑐1, 𝑐2)| ≤ |𝑐1| + |𝑐2| 

                               |𝑐2| ≤ √𝑐1
2 + 𝑐2

2 = |(𝑐1, 𝑐2)| ≤ |𝑐1| + |𝑐2|. 

  

 

4.    Let 𝑓(𝑥, 𝑦) =
𝑥2𝑦

𝑥4+𝑦4            if (𝑥, 𝑦) ≠ (0,0) 

                            = 0                   if (𝑥, 𝑦) = (0,0). 

Determine if 𝑓(𝑥, 𝑦) is differentiable at (0,0). 

 

 

 


