Math 6250 Quiz 2

Name:

1. The following are related:

(a) Let A, B C R show if A C B then inf(A) > inf(B) and sup(A4) < sup(B).
(b) Let (X,d) be a metric space and let x € X and A,B C X. Assume
A C B. Show dist(z, A) > dist(z, B).
(c) Let (X,d) be a metric space and let z € X and A,B C X. Show
dist(z, AU B) = inf(dist(z, A), dist(x, B)).
2. Compute the following distances.

(a) Consider the metric space (N, d) where d(ny,ng) = |n% - n% . Compute

d(z,S) where z = 17 is any point in R and S is the set of evens.

(b) Consider the metric space (X, d) = (R, e) where e is the Euclidean metric.
Compute d(z,S) where z is any point in R and S = Q.

(c) Consider the metric space (X,d) = (R?, e) where e is the Euclidean met-
ric. Compute d(z, S) where z = (0,0) and S = {(z,y) : y = 2}.
(d) Consider the metric space (C|0, 1], d) where d(f,g) = fol |f — gldx. Com-
pute d(f,S) where f(x) =0 and S = {sinnz : n € N}.
3. Compute the acc(S) and iso(S) for each of the following:

a) Consider the metric space (N, d) where d(ni,n2) = |-~ — =|. Let S is
(a) p

ni no
the set of evens.

(b) Consider the metric space (X, d) = (R, e) where e is the Euclidean metric.
Let S = (0,1).

(c) Consider the metric space (X, d) = (R, e) where e is the Euclidean metric.
Let S = Q.

(d) Consider the metric space (X,d) = (R?, e) where e is the Euclidean met-
ric. Let S = {(z,y) : y > 2 and z > 0}.

(e) Consider the metric space (C|0,1],d) where d(f,g) = fol |f — g|dx. Let
S ={sinxz/n:n e N}.

4. Do one of the following:
(a) Let (X,d) be a metric space and let S C X. Show that
z € acc(S) <= Foralle >0,D\ {z} NS #0.

where D = {z € X : d(z,x) < €}.

(b) Let (X,d) be a metric space and let S C X. Show that

z € 180(S) <= there exists € > 0 so that D\ {z} NS =10

where D = {z € X : d(2,2) < €}.

5. Do problems 1,4,5,6 from section 2.



