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Answer any one   :-  

1. If 𝑆 ⊂ ℝଶ is a bounded and closed set and if f is continuous 
on 𝑆 then show that f is bounded. 

2. If f is a function defined in a deleted neighbourhood 
𝑁(𝑥଴ − 𝑦଴) − {(𝑥଴ − 𝑦଴)} of (𝑥଴ − 𝑦଴) and if 

lim
(௫,௬)→(௫బି௬బ)

𝑓(𝑥, 𝑦) = 𝑙 then show that 𝑓(𝑥, 𝑦) → 𝑙 as (𝑥, 𝑦) →

(𝑥଴ − 𝑦଴) through any path 𝑦 = ∅(𝑥) such that (𝑥, ∅(𝑥)) →

(𝑥଴ − 𝑦଴). 
3. Let 𝐷 ⊂ ℝଶ be an open set and 𝑓: 𝐷 → ℝ and (𝑎, 𝑏) ∈ 𝐷. If 

𝑓௫௬(𝑎, 𝑏) 𝑎𝑛𝑑 𝑓௬௫(𝑎, 𝑏) both are continuous at (𝑎, 𝑏) then 
prove that  𝑓௫௬(𝑎, 𝑏) = 𝑓௬௫(𝑎, 𝑏).  

4. If 𝑓(𝑥, 𝑦) =
௫௬(௫మି௬మ)

௫మା௬మ  , (𝑥, 𝑦) ≠ (0,0) and 𝑓(0,0) = 0 then show 

that 𝑓௫௬(0,0) = 𝑓௬௫(0,0). Also show that the function 𝑓(𝑥, 𝑦) 
does not satisfy the hypotheses of Schwarzs theorem. 

5. Let 𝑢 = 𝑓(𝑥, 𝑦) where = 𝑟 cos 𝜃  , 𝑦 = 𝑟 sin 𝜃 , prove that 
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