MA 425 Test 1
SEPTEMBER 17, 2010

Dr. Franke Name

1. (24%) Give definitions for each of the following making sure that you define each of
the terms you use.
(a) the supremum of a set S.
(b) the completeness axiom.
(¢) (z,) is a convergent sequence.

(d) the Archimedean property

2. (15%) Prove using the definition of convergence that

jm (224) =3
m+7/ 2

3. (16%) True or False

(@) If f: A— B isinjective and g : B — C is surjective, thengof: A —» C
is injective.
(b) If a,b € R, and a # b, then there exists an € > 0 such that V.(a) NV.(d)

is empty.
(c) Let S be a nonempty subset of R and let f and ¢ be functions from S

into D, a bounded subset of R. Then sup{f(z) + g(z) : z € S} =sup{f(z) .z €
S} +sup{g(z) : z € S}.
(d) If a,b € R with @ < b, then there is an irrational number q with

4. (21%) Let X = (z,) be a bounded sequence and Y = (y,) be a sequence such that
lim(y,) = 0.

(a) Define X = (z,) is a bounded sequence.
(b) Prove that lim(z,y,) = 0.

5. (24%)Suppose S and U are nonempty sets such that each element of U is an upper
bound for S.

(a) Prove that each element in S is a lower bound for U.

(b) Prove sup(S) < inf(U).
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