
Answer on Question #83608 – Math – Calculus 
 

Question 

Let 𝐹(𝑥) = {
−1, 𝑥 < 0
0 , 𝑥 = 0
1 , 𝑥 > 0

.   Find lim
𝑥→0

𝐹(𝑥). 

 

Solution 

Let 𝑥𝑛 = − 
1

𝑛
, 𝑛 ∈ ℕ, is a sequence of real numbers. Then lim

𝑛→∞
𝑥𝑛 = 0, and 

 𝐿1 = lim
𝑥𝑛→0

𝑓(𝑥𝑛) = lim
𝑛→∞

𝑓(𝑥𝑛) = lim
𝑛→∞

(−1) = −1. 

Let 𝑦𝑛 =
1

𝑛
, 𝑛 ∈ ℕ, is another sequence of real numbers. Then lim

𝑛→∞
𝑦𝑛 = 0, and 

 𝐿2 = lim
𝑦𝑛→0

𝑓(𝑦𝑛) = lim
𝑛→∞

𝑓(𝑦𝑛) = lim
𝑛→∞

(1) = 1. 

Since the limits 𝐿1 and 𝐿2 are not equal, the limit of the function 𝐹(𝑥) as 𝑥 tends to 0  does not 
exist. It is undefined by Heine’s definition of the limit of a function. 
 

Answer:  lim
𝑥→0

𝐹(𝑥) does not exist. 
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