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1{15 pts). {a} Evaluate the double integral

i gl
[fms{:r::ldmdy-
O Jy
(b} Define
3 ifz<d 0 ifzx<
gflx)=¢ 3—dz UQ0<r<l and afz)={ 2 fl<cz<l.
-1 ifz=l 0 ifxr>1

Evaluate the Riemann-Stieltjes intepral

[ glz)daiz).

-3

2{10pts}. Evaluate the surface integral

ff2(1‘+y":ldﬂ'

where 37 is the unit sphere in R* and de is the surfare element on T

3{20pts]. Let f: R* -~ R Le defined Ly

ﬁﬁrﬁﬁﬁfjﬁyfu_

ﬂlm:{ 0 £y =0

(a) Show that [ is continuous at the point (0,0].
(1) Show that f has directional derivatives in every direction at (£, 0.
(¢) Is f differentiabie ay {0,0)? Explain.

4(15 pts]. (a) Show that the series Y52, ﬁ‘f converges uniformly on B
{1} Does there exist a polynomial p(z} such that

= sin kx|
plx) - < 107* forall 2 (0,117
{ g%hﬂ (£.3)

show your reason,
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(il pts]. Let f ! R — R be a bounded function, Does there exist a sequence
of positive integers ny < Ny < 7y < -+ = 0 such that lim f(Re) exists?
k= aa

show your reasor.

6{Ll5 pte}. Let § = {{z,¥) : =" + %* = 1} be the unit circle in R*. and let
f % — H be a continuous function. Prove that there are two antipodal
points (2o, %o) and {—Tg, —ya) in 5 such that f{za,w) = f{-r0. -0l

720 pts). {a) Let it R — R be a differentiable function, and suppose shat
there iz a ronstant @ > 0 such that ft'{t) > o for all £ € B. Prave that there
15 exactly one point t at which At} = (.

(L) Let f: R? = R ke a C" function, and suppose that there is a constant
¢ = { such that

3
%(I,y} > forall (z.y) € RY
Prove that there is a O fnetion y : R — R with f({z 4{x]) = 0 for all

re= H.

813 prs). Ler flz,y) be a continuons real-valued function defined an the
closed cmir dise &, where & = {{z, 41 : 2* + ;2 < 1}, Suppase thar f satisfles
the submean value property on A, e for any p = (zp.m) & A and any

0= r< 1 - yu§+uf, we have

Prove that if [ is nor a constant function, then [ must achieves its maximum
on the bonnduary of &



