MATH 4650 FINAL EXAMINATION V. AKIS SPRING 21

This is a closed book/notes multiple choice exam. You must work alone, and not get help from anywhere
except from Dr. Akis.

For each of the following problems circle with pencil the correct answer in your Answer Form. Note:

There may be more than one correct choice per question but you must circle ONLY one. Unless
otherwise stated, all sets are subsets of the set of real numbers R. All intervals are infinite.

1. Which of the following sets is denumerable (countably infinite}.

n+l

a. {1,2,3} b. {T.n € N} c. [0, ] d. c QNJ[0, ]

e. none of the above

2. Which of the following sets is NOT open?
a. N2, (=1/n,1/n) b. Ny_,(—1/n,1/n) c. NY-,(0,1/n)
d. Uy-i[—n,n] e. none of the above (they are all open)

3. Suppose K = [-1,1]\ Ny=;(— 1/n,1/n). Then
a. Kisopen b. K is compact c. Kisclosed
d. bd K ={—1,1} e. none of the above

4, Suppose f: R — R is continuous, such that, f(3) = = and f(4) = V2. Then there exists
x € [3,4], such that

af(x)>m b.fx)<vV2 cf(x)=1 d.f(x) =2 e. noneof the above
5. Suppose Iy 2 1; 21, 2 --- 2 [, 2 -+ is an infinite decreasing sequence of closed

intervals. Then their intersection Nz~ I is always

a. a closed interval b. empty C. non-empty d. asingle point

e. none of the above



6. Suppose I; € I, € --- C [, € ---is an infinite increasing sequence of open intervals.
Then their union Ug-4 I is

a. unbounded b. open c. closed d. equalto R
e. none of the above
7. Suppose S € [0,1] be a non-empty closed set, and let bd S denote the set of all
boundary points of S. Which of the following is False?
a.bdS#@® b.bdSSS c bdS iscompact d.[0,1]\S isopen

e. none of the above (they are all true)

8. ThesetQ N [\/f, \/ﬂ

a. is compact b. has no infimum c. has no maximum
d. has no supremum e. none of the above
9. Consider the set Q? = {(x,y) € R?:x,y are rational numbers}, i.e. Q2 is the set of all

points in the plane R? with rational coordinates. Which of the following is False?
a. Q2% is countable b.R2?\Q? isuncountable  c. bd Q% = R?

d. cl Q? = R? e. none of the above (they are all true)

10. Let (X, d) be a metric space, and fixp € X. For k = 1, 2, 3,4, which of the following
functions py: X X X = R, is NOT a metric for X?

a. p1(x,y) = max{d(x,p),d(y,p)} b. po(x,y) = min{d(x,p),d(y,p)}

c. ps3(x,y) =d(x,p) +d(y,p) d. ps(x,y) =d(x,p) - d(y,p)

e. none of the above (every py is a metric for X)



11.

12.

13.

14.

15.

Let G be an open cover of a closed and bounded set K. Then G contains a
subcover G, of K, such that

a. Gy isfinite b. G, is denumerable c. G consists of open intervals

d. G, consists of bounded open sets e. none of the above

Suppose {s,,} is a Cauchy sequence. Which of the following is false?

a. every subsequence of {s, } isa Cauchy. b. liminfs, =limsups, c. {s,}converges
d. every subsequence of {s, } converges to the same value s

e. none of the above (they are all true)

Suppose {s,,} is a bounded sequence of real numbers where s,, < s,,,4, foralln € N.
Then

a. {s,} has nosupremum  b. {s,} has no infimum c. liminfs, <limsups,

d. {s,} has no convergent subsequence e. none of the above

Suppose f: D — R is continuous and {s, } is a sequence in D. Then
a. If {s,} converges in R, then so does {f (s,)} b.if {s,,} diverges, then so does {f (s,,)}
c. if s, > s €D,then f(s,) = f(s) d. if {s,,} is Cauchy, then sois {f (s,)}

e. none of the above

Lets, = (—1)"(n+ 1)/n. Then
a. {s,,} is Cauchy b. liminfs, =limsups, c. hasnoinfimum

d. has no convergent subsequence e. none of the above



16.

17.

18.

19.

20.

Suppose f: D — R is continuous, where D = [0,1] U {2,3,4,5}. Then
a. fis continuous on [0,5] b. f is uniformly continuous c. f is discontinuous at 5

d. f is discontinuous at 0. e. none of the above

Suppose f: R — R is uniformly continuous. Which of the following sets is a Cauchy
sequence?

a. {f(x):x € Q} b. {f(x):x € N} c. {f(x):x €} d. {f(l/n):n € N}

e. none of the above

Suppose {s,,} and {t,} are sequences converging to the same limit, and let

" = {sn, if n is even Then

" t,, if nisodd’
a. {u,,} is Cauchy b. liminfu, <limsupu, c. lims, < limsupu,
d. {u,} has no convergent subsequence e. none of the above

, (2, ifxeEQ
Let f: R - R be defined by f(x) = {_2’ if x ¢ Q Then
a. f is continuous at 0 b. f is continuous on Q c. fiscontinuous on R\Q
d. f is uniformly continuous e. none of the above

The current USA president's name is
a. Donald Trump b. Donald Trump c. Donald Trump d. Donald Trump

e. none of the above (hint...)



