
Answer on Question #73969 – Math –  Real Analysis 

Question 

Using delta - epsilon definition prove that lim(x-->0) (sinx/x) = 1  

Solution 

 𝐹𝑜𝑟 𝑥 > 0:  𝑥 −
𝑥3

3!
< 𝑠𝑖𝑛𝑥 < 𝑥. 

 𝐹𝑜𝑟 𝑥 < 0:  𝑥 < 𝑠𝑖𝑛𝑥 < 𝑥 −
𝑥3

3!
. 

 𝐹𝑜𝑟 𝑥 = 0:  𝑠𝑖𝑛𝑥 = 𝑥. 

Thus,  |𝑠𝑖𝑛𝑥 − 𝑥| ≤
𝑥3

3!
   𝑜𝑟  |

𝑠𝑖𝑛𝑥

𝑥
− 1| ≤

𝑥2

6
. 

Then, whenever  |𝑥 − 0| = |𝑥| < 𝛿,   |
𝑠𝑖𝑛𝑥

𝑥
− 1| ≤

𝑥2

6
<

𝛿2

6
. 

So, for every 𝜀 >  0, no matter how small, we can choose 𝛿 = √6𝜀, such that 

 |𝑥 − 0| < 𝛿  implies  |
𝑠𝑖𝑛𝑥

𝑥
− 1| < 𝜀  we have proved that  lim

𝑥→0

𝑠𝑖𝑛𝑥

𝑥
 = 1. 
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