
 

 Answer on Question#42374 - Math - Multivariable Calculus 
 

Show that the function 𝐹(𝑥, 𝑦) = (𝑒𝑥𝑦,  ln 𝑥) is locally invertible at (1,3) . 

Solution: 

The function 𝐹(𝑥, 𝑦) is locally invertible at (1,3) if exists 𝐹−1(𝑥, 𝑦) and uniquely defined 𝐹(𝑥, 𝑦) at 

(1,3). 

Let us find 𝐹−1(𝑥, 𝑦): 

if 𝐹(𝑥, 𝑦) = (𝑎, 𝑏),  so 𝐹−1(𝑎, 𝑏) = (𝑥, 𝑦). 

in our case, 𝑎 =  𝑒𝑥𝑦 , 𝑏 =  ln 𝑥; 

so, 

 𝒙 =  𝒆𝒃; 

 𝑥𝑦 = ln 𝑎; 

𝒚 = 𝐥𝐧 𝒂/𝒆𝒃 

The inverse function is: 

𝐹−1(𝑎, 𝑏) = (𝑥, 𝑦) = (𝑒𝑏 , ln 𝑎/𝑒𝑏) 

 

So, 𝐹(1, 3) =  (𝑒1∗3, ln 1) = (𝑒3, 0) 

𝐹−1(1,3) = (𝑒3, 𝑙𝑛1/𝑒3) = (𝑒3, 0) 

 

𝐹(1, 3) and 𝐹−1(1,3) exist and are uniquely defined , so the function 𝐹(𝑥, 𝑦) = (𝑒𝑥𝑦,  ln 𝑥) is 

locally invertible at (1,3). 
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