
ANALYSİS I    Homework 2               06.11.2015 

1.   Let A be bounded above . Define  𝐵𝐵 = {𝑏𝑏 ∈ ℝ ∶   𝑏𝑏  𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑓𝑓𝑓𝑓𝑓𝑓 𝐴𝐴 }.   

      Show that   𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑖𝑖𝑖𝑖𝑖𝑖𝐵𝐵. 

2.   Let A be a subset of  ℝ  and  ∝∈ ℝ. 

a)    ∝= 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆  ⇔      ( ∝, +∞) ∩ 𝐴𝐴 = ∅    𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓 ∀𝜀𝜀 > 0,     (∝− 𝜀𝜀,∝] ∩ 𝐴𝐴 ≠ ∅  

b)    ∝= 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  ⇔      (−∞,∝) ∩ 𝐴𝐴 = ∅    𝑎𝑎𝑎𝑎𝑎𝑎 𝑓𝑓𝑓𝑓𝑓𝑓 ∀𝜀𝜀 > 0,     [∝,∝ +𝜀𝜀) ∩ 𝐴𝐴 ≠ ∅  

3.   Let  𝑎𝑎𝑛𝑛  𝑏𝑏𝑏𝑏 𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  𝑜𝑜𝑜𝑜  ℝ.  Prove that:          𝑎𝑎𝑛𝑛 → 0   ⇔     |𝑎𝑎𝑛𝑛| → 0 

4.   Let  𝑎𝑎𝑛𝑛  𝑏𝑏𝑏𝑏 𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  𝑜𝑜𝑜𝑜  ℝ  𝑤𝑤𝑤𝑤𝑤𝑤ℎ   𝑎𝑎𝑛𝑛 ≥ 0   𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑛𝑛 ∈ ℕ.  

 Prove that:    If      𝑎𝑎𝑛𝑛 → 𝑎𝑎 ∈ ℝ   𝑡𝑡ℎ𝑒𝑒𝑒𝑒     �𝑎𝑎𝑛𝑛   →   √𝑎𝑎 

5.   Let  𝑥𝑥,𝑦𝑦 ∈ ℝ    𝑤𝑤𝑖𝑖𝑖𝑖ℎ  𝑥𝑥 < 𝑦𝑦.  For   𝜀𝜀 = 𝑦𝑦−𝑥𝑥
2

  ,  

Show that:   Whether   𝐵𝐵ℰ( 𝑥𝑥) ∩ 𝐵𝐵ℰ( 𝑦𝑦) = ∅    or   𝐵𝐵ℰ( 𝑥𝑥) ∩ 𝐵𝐵ℰ( 𝑦𝑦) ≠ ∅ ?  Why? 

6.  ∀ 𝑛𝑛 ∈ ℕ  𝑎𝑎𝑛𝑛 > 0.  If the sequence  ( 𝑎𝑎𝑛𝑛) is monotone,  then show that  the sequence        

       �1−𝑎𝑎𝑛𝑛
 𝑎𝑎𝑛𝑛 �   is monotone. 

7.  ∀ 𝑛𝑛 ∈ ℕ  𝑎𝑎𝑛𝑛 > 0  .  If the sequence  ( 𝑎𝑎𝑛𝑛)  is monotone,  then show that  the sequence          

      �
1 − 𝑎𝑎𝑛𝑛
 1 + 𝑎𝑎𝑛𝑛

�   is monotone. 

8.  Do the proof of the theorem that I didn’t do in courses…. 
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