
 

 

Answer on Question #66013 – Math – Calculus 

Question 

Apply Inverse function theorem to check the local invertibility of the following 

function 𝑓: 𝑅2 → 𝑅2 given by 𝑓(𝑥, 𝑦) = (𝑦 𝑐𝑜𝑠𝑥, 𝑥 − 𝑦 + 2) at the point (0,π). 

Solution 

 We have the vector-valued function 𝑓 from 𝑅2 to 𝑅2 . The Jacobian matrix is 

𝐽𝑓(𝑥, 𝑦) =

[
 
 
 
 
𝜕𝑓1
𝜕𝑥

𝜕𝑓1
𝜕𝑦

𝜕𝑓2
𝜕𝑥

𝜕𝑓2
𝜕𝑦 ]

 
 
 
 

=

[
 
 
 
 

𝜕(𝑦 cos 𝑥)

𝜕𝑥

𝜕(𝑦 cos 𝑥)

𝜕𝑦

𝜕(𝑥 − 𝑦 + 2)

𝜕𝑥

𝜕(𝑥 − 𝑦 + 2)

𝜕𝑦 ]
 
 
 
 

= [
−𝑦𝑠𝑖𝑛 𝑥 cos 𝑥

1 −1
] 

and the determinant is 

det 𝐽𝑓(𝑥, 𝑦) = |
−𝑦 𝑠𝑖𝑛𝑥 cos 𝑥

1 −1
| = 𝑦𝑠𝑖𝑛 𝑥 − cos 𝑥. 

We see that 𝑓  is continuously differentiable at every point from 𝑅2 .  

The value of the determinant at the given point (0,π) is  

det 𝐽𝑓(0, 𝜋) = 𝜋𝑠𝑖𝑛 0 − cos 0 = −1 ≠ 0. 

So, the determinant is nonzero at the point (0,π). By Inverse function theorem, for the point (0,π), 
there exists a neighborhood over which 𝑓  is invertible.  

The statement of the Inverse function theorem is given below. 
 

The Inverse Function Theorem [1]. 
Let 𝑓: 𝑅𝑛 → 𝑅𝑛 be continuously differentiable on some open set containing 𝑎, and suppose  
det 𝐽𝑓(𝑎) ≠ 0. Then there is some open set V containing 𝑎 and an open W containing 𝑓(𝑎) such 

that 𝑓: 𝑉 → 𝑊 has a continuous inverse 𝑓−1:𝑊 → 𝑉 which is differentiable for all 𝑦 ∈ 𝑊. 
 

Answer: The function 𝑓 is invertible near the point (0,π). 

 

Reference: 

[1] The Inverse Function Theorem. Retrieved from 
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