
 

 

Answer on Question # 66865- Math - Calculus  

Question: Determine the interval on which the given function is continuous 

𝒇(𝒙) = {
   𝐬𝐢𝐧

𝟏

𝒙
, 𝒊𝒇  𝒙 ≠ 𝟎;

𝟎,                𝒊𝒇 𝒙 = 𝟎.
 

Solution: The function 𝒉(𝒙) =
𝟏

𝒙
 is continuous on (−∞, 𝟎) ∪ (𝟎, +∞). The function 𝒈(𝒙) = 𝐬𝐢𝐧 𝒙 

is continuous for arbitrary real 𝒙. Therefore, 𝒇(𝒙) = 𝐬𝐢𝐧
𝟏

𝒙
= 𝒈(𝒉(𝒙)) is continuous on (−∞, 𝟎) ∪

(𝟎, +∞) as a composition of continuous functions.  

Let us now investigate the point 𝒙 = 𝟎. The 𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) does not exist. Indeed, let us take two 

sequences 𝒙𝒏 =
𝟏

𝟐𝝅𝒏
  and 𝒙′𝒏 =

𝟏
𝝅

𝟐
+𝟐𝝅𝒏

, 𝒏 ∈ 𝑵. Both of them converge to 0 as 𝒏 →  +∞, but 

𝐥𝐢𝐦
𝒏→+∞

𝒇(𝒙𝒏) = 𝐥𝐢𝐦
𝒏→+∞

𝐬𝐢𝐧 𝟐𝝅𝒏 = 𝟎 and 𝐥𝐢𝐦
𝒏→+∞

𝒇(𝒙′𝒏) = 𝐥𝐢𝐦
𝒏→+∞

𝐬𝐢𝐧 (
𝝅

𝟐
+ 𝟐𝝅𝒏) = 𝟏. Since  𝟎 ≠ 𝟏, the  

𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) does not exist. Therefore, 𝒙 = 𝟎 is a point of discontinuity for the function 𝒇(𝒙).   

The function 𝒇(𝒙) is continuous on (−∞, 𝟎) and on (𝟎, +∞), or on the arbitrary subinterval of the 
mentioned intervals.  

Answer: The function 𝒇(𝒙) is continuous on the set (−∞, 𝟎) ∪ (𝟎, +∞).  
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