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You have to show the details of your proofs and calculations.

1. (20 points) Suppose {f,(z)}, is a sequence of continuous functions defined on a
compact set A C R" such that

(1) |[fulzg)l<Miorze A,n=1,23,---.
(2) {fa}32, is equi-continuous. i.e., for any € > 0, there is a § > 0 such that if 2,y € A
and |z —yf < 4, then |f,(z) — fu(y)| < eforallm=1,2,3,..-.

Prove that {£,}22,; has a uniformly convergent subsequence.

2. (30 points)
(1) Calculate
/f eﬁ(4:cz+4:vy+5y?')dmdy
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(2) Calculate
dx.

(3) Calculate

f/fz\/m2+y2da:dydz,
D

D= {(x,y,z)

where

15M+g9gzlgzgz}

3. (15 points) Let A C R? be open and f(z1,x;) : A — R. Prove that if both a%% and
;%% exist and are continuous at (y1,ys) € A, then f is differentiable at (yy, v2)

4. (20 points) Let f(z) : R® — R" be a continuous vector-valued function. Suppose that
there exists a positive constant A < 1 such that |f(z) — f(y)| < Alz — v/, then there exists
a unique point zg € R" such that f(zq) = z.

5. (15 points) Let f(x,y) be defined as

332y2 .
fen = JErg V7o
. at (z,y) = (0,0).

Is f(z,y) differentiable at (0,0) ? Prove or disprove your answer.
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