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1. (10 points) Some people say that 0.99999... < 1. What do you think

about this?

2. (10 points) Suppose that ax # 0 and that lim M > 1. Show that
k—oo o8

> ke ak converges absolutely.

3. (10 points) Suppose [ is a continuous function defined on an interval I.

Let J = f(I). Show that .J is also an interval.

4. (10 points) Bob says that [ e” dz does not exist. Patrick says that e
is not integrable. What do you say?

5. (10 points) Suppose that 0 < a < 1. Show that (1 + z)* < 1 + az for
all z € [-1,00).

6. (10 points) Suppose that K is compact in R” and that for every z € K
there is an 7 = r(x) > 0 such that B,(z) N K = {z}. Prove that K is a

finite set.
(Notation. Br(z) := {p € R" | d(z,p) <r}.)

7. (10 points) Let g1, g2 be continuous functions from R?> — R. Define
f:R? S Rby

flz,y) = /Oxgl(t,O)dt - /ygg($, t) dt.

0

(2) Show that _f(a,3) = 52 ).
(b) How should f be defined so that

3} a
%f(:c;y) = gl(ma y) and "a_yf('ra y) = 92(1:: y)‘?

(TR =% RA)



TEBFRAL 105 Z2FERALER LA HNAAR

8. (10 points)

(a) Let f : R? = R be a continuous function. Show that f cannot be

a one-to-one function.

(b) Let g be a real-valued differentiable function on some open set U in
R?, and p € U. If the gradient Vg(p) is not the zero vector, show

that g does not achieve an extremum at p in U.

9. (10 points) Denote by X the closure of a subset X in R™. Given that
A, B, C are three non-empty subsets of R™, show that

AUBUC=AUBUC.
10. (10 points) Let B be the closed unit ball in R3, that is,
B:={(z,y,2) eR® |22+ 42+ 22 <1},

and denote the volume element in R3 by dV. Compute the definite

f z2dv.
B
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