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1{13 pts). (a} Evaluate the double integra!

Lot
f _/ &5 dady.
o Jy

(k) Define
—1 ifx<0 0 iwz<O
gz} =9 3x—1 f0«2r<l and az)={ 1 flcz<cl,
2 x>l 0 ifzx>1

Evaluate the Riemann-Stieltjes integral

j:izy{z]da{il-

2{10pts}. Evaluate the surface integral

ffgff +y* + ) do

where 7~ s the unit sphete in R? and do is the sucface element on ¥ .

3{20pts). Let f: R® — R be defined by

VI FEen (L) x40

fﬁ&l:{ 0 i r =0

{aj Show that f is continuous at the poirt (0,0).
(b} Show that f hes directional derivatives in every direction at ({4, 0).
(c) Is f differentisble at {0,0)? Explain.

4(13 pts). (a) Show that the series Yo "‘i—‘;—a:-:-’— converges uniformly on R.
(b) Daes there exist a polynomisl p{z) such that

il

2k
plz) -3 =Ll <107 foraliz e (~1,1)7

= o kvk

Show your reason.
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5(i0 pts). Let [ - B — R be a bounded function, Does there exist a sequence
of positive Integers 7, < 7y < ng < - — oo such that JEﬁl’l‘l Flre, ) exists?

Show your tesson.

6(15 ptsh. Let § = {{z,3):2° + %" = 1} Le the unit circle in R?, and let
f 5 — R be a continuous funclion. Prove that there are two antipodal
points (o, o) and (~xg, ~yo} in 5 such that f{ze, w} = f{—Zn, —wa}.

T(20 pts). {a) Let ' R — R lLe a differentiable function, and suppose that
there is a constant ¢ = { surch that A'(t} > ¢ for all t £ R. Prove that there
is exactly one point ¢ ag which &) = &
(b} Lec f: R* — R be a € {unction, and snppose that there 15 a constant
¢ > [ such that

2/

Fﬁ;}tx’ ¥} 7 ¢ furall [z,94) € RY
Frove that there is & ' function g : B ~ R with f(x, 9{z)) = 0 for all
T = H.

8715 prs). Let f_I:I ¥ be a continucus real-valued function defined on the
closed unit disc A, where A = {(z. y) - #* 4+ 12 « 1}. Suppose that f satisfies
the subrmean valiue property un A Le, fur any p = {To. ) © & and any

—_——

{ '
Ocr=l—y zh + 12, we have

fim) = - f: Jlp+ra®)dd.

> o

Prove that if f is not a constant function, then f must achieves its maxdmum
ut the boundary of 2,



