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The Inverse Function Theorem and The Implicit Function Theorem-    

HW Problems 

 

1.    Suppose that 𝑓: ℝ → ℝ and 𝑓′(𝑥) is continuous.  Show that if 

𝑓′(𝑥) ≠ 0 for all 𝑥 then 𝑓 is one-to-one on ℝ. 

 

2.    Let 𝑔(𝑥, 𝑦) = (𝑒𝑥𝑐𝑜𝑠𝑦, 𝑒𝑥𝑠𝑖𝑛𝑦).  Show that det(𝐷𝑔(𝑥, 𝑦)) ≠ 0 for 

all (𝑥, 𝑦) ∈ ℝ2 but 𝑔(𝑥, 𝑦) is not one-to–one on ℝ2. 

 

3.    Let 𝑓: ℝ2 → ℝ2,  where 𝑓(𝑠, 𝑡) =  (𝑠3 − 3𝑠𝑡2, 3𝑠2𝑡 − 𝑡3).  Let   

𝑞 = (2,3).  Prove there exists a neighborhood, 𝑉, of 𝑞 and a 

neighborhood, 𝑊, of 𝑓(𝑞) such that 𝑓 has a continuously differentiable 

inverse.  Find 𝐷𝑓−1(−46, 9). 

 

4.    Let 𝑓: ℝ2 → ℝ2, by 𝑓(𝑥, 𝑦) = (𝑥2𝑒𝑦, 𝑥𝑦). 

a. Find 𝐷𝑓(2,0). 

b. Find 𝐷𝑓−1(𝑓(2,0)). 

 

 

  


