國立新竹教育大學九十五學年度研究所碩士班招生考試試題
所別：應用數學系碩士班數學組
科目：高等微積分（本科總分：100分）
※請橫書作答

1. Is 
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 uniform continuous on the open interval (0,R) for any finite number R ? Please prove or disprove it?   (12分)
2. Let f be continuous on [0,1], f(0)=0, and 
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 is finite for each x in (0,1). Prove that if 
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 is an increasing function on (0,1), then g(x)=f(x)/x is also an increasing function on (0,1).  (12分)
3. Find the integral of f(x,y,z)=x-z over the region bounded by 
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,z=1,z=x, and x=0.     (8分)
4. (i) State the Implicit Function Theorem.    (6分)
  (ii) Using (i), find the conditions on a point 
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 such that there exists real-valued functions u(x,y), v(x,y) which are continuously differentiable near 
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 and satisfy the equations
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   Prove that the solution satisfy  
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5. Let  
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. Prove that
(1) 
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 converges pointwise on 
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(2) 
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 converges uniformly on each bounded interval in 
[image: image14.wmf]Â

.(15分)

6.Prove that
   (a) 
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 pointwise on 
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, but not converge uniformly. 
(b) 
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  uniformly on any closed interval 
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7. Give an example of a bounded and closed set that is not compact. 

   (5 分)

8. Let 
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 be open and 
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   Prove that 
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 is open. (10分)
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