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1.(20%) Prove the following:
(a) If asequence {Xx,} in R" isconvergent, then it is Cauchy.

(b) The function f(x)=cosx+ x is uniformly continuous on [J .

2.(20%) Suppose that f 1s three times differentiable on an interval containing a .

Show that
%}n% fla+2h)- 2}{2(61 th)+ f(a) _ F"(a)
}}n% f(a+3h)—3f(a+2hf31)+3f(a+h)—f(a) = f"(a)

Can you find the generalization to higher derivatives?

2

Yy
,y) % (0,0
3.(20%) Let f(x,y) =4 x* +? (x,y) # (0,00
0  (xy=(0,0
(a) Prove that f is not continuous at (0,0).

(b) Find 0.f, 0,f anddetermine whether 0, f(0,0) and 9, (0,0) exist or not.

4.(15%) Suppose that f is a homogeneous function of degree a on R".

Thatis, f(#x)=t"f(X). Show that Zn: x;%0,0, f=a(a=1)f

Jjok=1
(f 1s twice differentiable)

5. (25%) Evaluate the following integrals
3
by
(a) dx
:[110—)62

(b)let S={(x,y):0<y<2, y/2<x<l}.Evaluate ”xy+y2dA
S

(c)Let S={(x,y):y=0,x*+y*<1}. Evaluate ”(x +3y%)dA
S
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