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1. If A is any subset of R?, let A° be the interior of A and A~ be the closure of of A. Suppose
B C R?. Prove or disprove the following statements:
(a) (5 points) A and A~ have the same interiors.
(b) (5 points) A and A° have the same closure.
(c) (5 points) (AN B)° = A° N B°.
(d) (5 points) (ANB)"=A"NB".
(e) (5 points) A° can be written as the union of a countable collection of open balls.
2. Let {f,} be a sequence of continuous functions on D C RP to R? such that {f,} converges
uniformly to f on D, and let {z,} C RP be a sequence converges to z € D.
(a) (8 points) Show that {fn(z,)} converges to f(z).
(b) (7 points) Let p = g =1 and f,(z) = z", z, = 1— %, D = [0,1]. Show that {f,(zn)}
does not converge to f(z). Why?
3. (a) (10 points) Show that the maximum of f(z1,...,Zp) = (z1Z2 - - - Z,)? subject to the
constraint x3 + - - - + 22 = 1 is equal to 1/p".
(b) (5 points) Use (a) to prove that

p
Y
lye -yl < Ivli® y € RP.

pr/?’
4. Let F : R® — R? be defined by
F(u,v,w,z,y) = (uy + vz + w + 2°, uow + T + y),
and P = (2,1,0,2, -3).

(a) (5 points) Show that F is not a one-one map around a neighborhood of P.

(b) (5 points) Let (z,y) = ¢(u, v, w) satisfy the equation F(u,v, w,z,y) = (0,—1) near
the point P. Compute Dyp(2,1,0).

5. (10 points) If z = e® cosy, while z and y are implicit functions of ¢ defined by the equations

4" -t —t=1, y+y*t—t+y=0,

d
then compute (—; at t = 0.
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6. (10 points) Consider the infinite integral with parameter ¢
" .
/ e't“’sm;xdz, fort >0,
i} T
where we interpret the integrand to be 1 for z = 0. Show that for each ¢ > 0 the infinite

integral converges and the convergence is uniform.

7. Let (u,v) = (e®cosy, e®siny) be a transformation mapping points in the zy-plane to
points in the yv-plane and R,y = {0<z<1,0<y < z}

(a) (5 points) Show that the transformation defines a one-to-one mapping of the rect-
angle R, onto a region R,, of the uv-plane. Draw the picture of R,,.

(b) (10 points) Express (but do NOT integrate) the double integral

e2:1: d d
z
/ /Rw 1 + e%z cos? ysin’ y y

as an iterated integral in u, v.




