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1. (10 %) Does the series Zlog(1+i2) converge or diverge? Justify your answer.
n

n=1

2. (10 %) Does the series  f(x) = er"“ converge uniformly on [0, o) ? Justify your answer.
n=0

(US)

2
(10 %) Prove that f(x)=Z(£7] is continuous on  (—o0,0) .
n=0\ 7%

4. (10 %) (I) State the definition of path-connected set and connected set. (II) Give an example which
is connected but not path-connected.

5. (10 %) Let ay,ay,a,,a, be four fixed real numbers such that a, +a, +a, +a, =0. Prove that

lim(aO\/;+a1\/n+l +a2\/n+2 +a,n+3)=0.

6. (10 %) Show thatforx >0,
x2
x—7<log(l+x)<x.

7. (10 %) Let P(x) be the polynomial of degree 5 defined as
d5
P(x)= ;bc—j(x2 -1)°.
Compute the definite integral J'_ll [P(x)])dx .

4 3
8. (10 %) Calculus the maximum value of the function f(x,y)= %, where (x,y) eR?,
X + y

(x,y)#(0,0).

9. (10 o) Let f:R*>—R* and suppose there is a constant M such that for

x e R%,

F(x)| < M?|x| . Prove that 7 is differentiable at x, =0 and that Df(x,)=0.

10. (10 %) Investigate whether the system

u(x,y,z)=x+xyz
v(x,y,2) = y+xy
w(x,y,z)=z+2x+32°

can be solved for x,y,z intermsof w,v,w near (0,0,0).




