
 

 

Answer on Question #66043 – 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 cos 𝑥

𝑥 − 𝑦 + 2) 

 at the point (0, 𝜋). 
 
 

Solution 
 
Jacobian matrix: 
 

𝐽𝐹(𝑥, 𝑦) = (

𝜕(𝑦𝑐𝑜𝑠𝑥)

𝜕𝑥

𝜕(𝑦𝑐𝑜𝑠𝑥)

𝜕𝑦

𝜕(𝑥−𝑦+2)

𝜕𝑥

𝜕(𝑥−𝑦+2)

𝜕𝑦

) = (
−𝑦 sin 𝑥 cos 𝑥

1 −1
); 

 

𝑑𝑒𝑡(𝐽𝐹) = |
−𝑦𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥

1 −1
| = 𝑦 sin 𝑥 − cos 𝑥. 

 
At the point (0, 𝜋): 

𝑑𝑒𝑡(𝐽𝐹) = 𝜋 sin 0 − cos 0 = −1 ≠ 0, 
hence 𝐹(𝑥, 𝑦) is invertible at the point (0, 𝜋). 
 
Answer: 𝐹(𝑥, 𝑦) is invertible at the point (0, 𝜋). 
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