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1. (20 分) In each case, find a function satisfying the given condition. 
(a) 2'( )f x x=  for 0, (1) 1x f> = .  

(b) 
1 0 1,
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f x
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 f (0)=0  

  

2. (20 分) Let 
2

2 4( , ) , 0xyf x y x
x y

= ≠
+

, f(0, y) = 0. 

(a)Compute the directional derivative of f at (0,0) in a given direction 1 2( , ),u u u=
 u  is a unit vector. 

(b) Is f differentiable at (0, 0)? (You should give reason for your answer)  
   

3. (20 分) Let 1( ) , 1
1

f x x
x

= ≠
−

. Let S(x) be the Taylor series of f(x) centered at x = 0 and ( )nS x  be the 

nth partial sum of S(x).  
(a) S(x) =?  ( ) ( ) ( ) ?nE x f x S x= − =   
(b) Describe the region such that Sn(x) converges uniformly to S(x). (you should give reason for your 

answer)  

 

4. (20 分) Find the points (x, y) and the directions for which the directional derivative of f(x, y) = 3x2 + y2 
has its largest value, if f(x, y) is restricted to be on the circle x2 + y2 = 1.  
 

5. (20 分) Let 1

0

( ) .s ts t e dt
+

∞
− −Γ = ∫  

(a) Prove that the domain of  ( )sΓ  is s > 0.  
(b) Prove that ( 1) !n nΓ + =  for every positive number n.   

 

 

 

 

 


