
Solutions: 

1. If푥 = = ( ) =
⋯

, then lim → 푥 = 0. Because, if we choose the natural number 푁 > , then for 

all 푛 ≥ 푁 we have 푥 = = ( ) =
⋯

< = ( ) = ( ) < 휀. 

 
2. Let  0 < 푙푖푚푦 < +∞. Then for every 휀 > 0, there exists a natural number 푁  such that 푁 ≥ 푁  implies |푖푛푓{푦 : 푛 ≥ 푁} −
푦| < 휀. Thus 푖푛푓{푦 : 푛 ≥ 푁} > 푦 − 휀 for 푁 ≥ 푁 , which means that 푖푛푓{푦 : 푛 ≥ 푁 } > 푦 − 휀. So we get 푦 > 푦 − 휀   푓표푟 푎푙푙 푛 ≥
푁 . If we take 휀 = 푦 − 푚, where 0 < 푚 < 푦, then there exists a natural number 푁  such that 푛 ≥ 푁  implies 푚 = 푦 − 휀 < 푦 . 
 
On the other hand, since lim → 푥 = +∞ then for every real number 푀 there is a natural number 푁  such that 푛 ≥ 푁  

implies 푥 > . If we take 푁 = 푚푎푥{푁 , 푁 }, then 푛 ≥ 푁 implies 푥 푦 > 푀. So for every real number 푀 there is a natural 

number 푁 such that 푛 ≥ 푁 implies 푖푛푓{푥 푦 : 푛 ≥ 푁} > 푀. Hence we get 푙푖푚(푥 푦 ) = +∞. 

 

3. a) lim →
√ = lim →

√ ( ) ( ) ⋯ √

( ) ( ) ⋯ √
= lim → ( ) ( ) ⋯ √

 

                                  = lim → ( ) ( ) ⋯ √
= . 

 
b) lim → − = lim → ( )( ) = lim → = . 

 

4. For the right-hand limit at 푥 = 1 we have, 

lim
→

푓(푥) = lim
→

푓(1 + ℎ) = lim
→

ℎ
3 + 2 ( )⁄ = 0. 

For the left-hand limit at 푥 = 1 we have 



lim
→

푓(푥) = lim
→

푓(1 − ℎ) = lim
→

−ℎ
3 + 2 ⁄ = 0. 

Since lim → 푓(푥) = 0 = lim → 푓(푥), then the function is continuous at 푥 = 1. 
 
5. If we write |푓(푥) − 푓(푦)| = − = ( )( ) = ( )( ) , then for all 푥 and 푦 in 퐸 = [2, +∞) we 

have  

|푓(푥) − 푓(푦)| =
푥 − 푦

(3푥 − 2)(3푦 − 2) <
|푥 − 푦|

16
. 

 
If we write |푓(푥) − 푓(푦)| = ( )( ) < | | < 휀 then we can choose 훿 > 0 such that |푥 − 푦| < 16휀 = 훿. 

 
 
 


