
Answer on Question #76282 – Math – Calculus 

 

Question 

Prove the limit by epsilon - delta definition   

lim
𝑥→3
(𝑥2 + 4) = 13. 

 

Proof 

lim
𝑥→𝑎

𝑓(𝑥) = 𝑏 
𝑑𝑒𝑓
⇔ ∀ 휀 > 0 ∃ 𝛿 = 𝛿(휀) > 0  ∀𝑥 ∈ 𝑅: 0 < |𝑥 − 𝑎| < 𝛿 => 

=> |𝑓(𝑥) − 𝑏| < 휀. We have    𝑎 = 3, 𝑏 = 13, 𝑓(𝑥) = 𝑥2 + 4. 

Let’s choose and fix any   휀 > 0.  

Consider  |𝑓(𝑥) − 𝑏| = |𝑥2 + 4 − 13| = |𝑥2 − 9| = |𝑥2 − 6𝑥 + 9 + 6𝑥 − 18| = 

= |(𝑥 − 3)2 + 6(𝑥 − 3)| ≤ |𝑥 − 3|2 + 6|𝑥 − 3| = (|𝑥 − 3| + 3)2 − 9. 

Let (|𝑥 − 3| + 3)2 − 9 = 휀0 then   |𝑥 − 3| = √휀0 + 9 − 3. 

Let 𝛿(휀) = √휀 + 9 − 3 then ∀ 𝑥 ∈ 𝑅: 0 < |𝑥 − 3| < 𝛿 => |𝑓(𝑥) − 13| < 휀∎ 
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