
Delta Epsilon Proofs 
 
Example # 1 
For 513lim
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   find an   0>ε   such that if δ<−< ax0  then ε<− Lxf )(     

 
Step 1:  Find a suitable δ   

ε<−− 5)13( x    =>  ε<− 63x  

ε<− 23 x    =>   
3

2 ε
<−x  

∴ it is reasonable to (suitably) pick 
3
εδ =  

Step 2: Proof.  Since 
3
εδ =  then 

3
2 ε
<−x  

ε<− 23 x    =>   ε<− 63x  

ε<−− 5)13( x    =>   ε<− Lxf )(  

∴ true          (Note:  if f(x) = mx+b then 
m
εδ = ) 

 
 
Example # 2 
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    find an  0>ε   such that if  δ<−< 20 x then ε<−+− 5)143( 2 xx     

 
Step 1: Find a suitable δ  
A) Factor  3x2 - 4x -4 = 0  to get (x - 2 )(3x + 2)  
Suppose ∃  a ‘c’ such that ε<− 2xc  and cx <+ 23    
Then it follows that   

2223 −<−+ xcxx  and 
c

x ε
<− 2  

ε<−<−+ 2223 xcxx  

ε<−+ 223 xx  only if  
c

x ε
<− 2  

∴
c
εδ =  

 
 

B) We need to find a value for c.  Pick δ > 0 say 1. 
Start with the premise |x - 2| < 1 then make it  
look like |3x + 2| < c. 
  |x - 2| < 1 
0 < x – 2 < 1  (add 2) 
2 < x < 3      (multiply by 3) 
6 < 3x < 9    (add 2) 
-11 < 8 < 3x +2 < 11     
-11 < 3x +2 < 11   

 |3x + 2| < 11       ∴ c = 11   ∴ )
11

,1min( εδ =  

 

Step 2: Proof.   
Part A becomes the proof and 1123 <+x  
Is no longer an assumption since it was derived. 

Pick 
11
εδ =  then it follows that: 

 
 
 
 
 
 
 

 
 

1123 <+x   and   
11

2 ε
<−x  

211232 −<+− xxx  and ε<− 211 x  

ε<−<+− 211232 xxx  

ε<+− 232 xx  so   ε<−+− 5)143( 2 xx  
 
      

 
 
 

Note that “c” is no longer a constant, but a linear function cx <+∴ 23 .  Or in other words, you find a “c” 

so that you have axc − , thus 223 −+ xx . 
 

More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 
 

http://www.uvu.edu/mathlab/mathresources/

