MATH 2510 Exam 3 May 6, 2009 Name KQ\}

You are not to use a calculator, book, notes, or others to do this exam. Show all essential
work.

1. For each of the following sets, find the supremum, infimum, the boundary points, and the
accumulation points. (10 points)

a. §=[0,1)

sup() = | inf($) = () bd(8) = 30, 13 §'= Jo,1]

b. S={l|n€N}
ks

sup() = | inf(S) = () bd(S) = gai S  s= {@j
2. State the completion axiom.  SJeg EPCKS e | 5&, i | (5 poiqts)

3. Let § C R. State the definition of the following. (Don’t give an equivalent condition, give
the definition.) ' (10 points)
a. S is open.

Se,a P&S e ]3]

b. 5 is closed

Saﬁ:‘i. p&%% f\BI



4. Find the interior of the set § = [2,3]U Q.

(:;2,‘5) |

5. Find all the isolated points in the set § = {1 | n € N} U (1, 00).

SRE;E - g;&; e, n> 1§

6. Find the closure of the set § = {5 [ n € N}.

SUies

(6 points)

(6 points)

(6 points)




7. Prove that if § is not empt;}, S is closed and S is bounded, then sup(S) € S. (15 points)
Since. S#EF and S s bounded, \S’L&‘P(}S) exists. hed X=240).
Since I is closed, we @"'17 need to Show X € bel (S) |
becawge bek(S)ES.

w/e let €20 be cxv%f-%mvy.. Then X4 -é—f- €:/v’(7&3£) aneX

w'X*l" %&:>% S?v’lC’Q “K:SprcS) ."5 NN C«kg)'j)@}(“ .\bg)md{ *’?of"* \S’)
X+ &2S. . e NOGE)NIR-5), s0 M) NiRs) 9.

w o 7 g
To shew Xebd(S) welonly nesd to show M) NS ¢rfé#\
Swppose thar MOEINS =Fe Then X~ wounld be &«; ‘*Pw’j—
\ﬂ@mﬁck ‘ﬁor’ SF %bd" Yo SUPCE,) ](é 4—{,@; )ec:wf;‘f' cké)pearf O N
Dov~ S, whickh %f\.’fes a. conderobiction Since X—E 4% o
Y ' eS.
S MIx; )N S FEP o xebells)ES < - &7&(5)
8. Prove that if z € bd(S) — 8, then z € &, (15 potts)

Lt xebd(3)~S. We show xeS§!
Lel £20. Ten Mx&) NS EPIinee x¢€ boll3).

Since XES, (M%&) ~pR) NS = NIx, €213 .
M, £INS # @«» |
U Wero, AHERONSFEP.

M
Sooxe S,



10. True or False? If true, then just state that it is true. If false, then state it is false and either

- change the statement in some nontrivial way to make it true or else give a counter example. (28 points)
a. For any set § C R, bd(5) = 9"

Felse | |
leid S= Lol 3363’65):{"%13 and S'x Lo},

b. There is a subset of R which is both open and closed.
T uwe

iR

c. For any set S C R, S is open or 9 is closed.

Folse
S=( il (Ugte: STIR 15 noT a c ounter @:xampla.>

d. For any nonempty set § € R, if § has both a maximum and a minimum, then S is
closed.

FESJSQ,
S = [O;)l) U(l)?)j .

e. For any subset S C R, bd(S) =bd(R — 5).

Tf’“t& Sl

f. For any subset S C R, §' = (R — 5.
Felse

s=1k  s=¢ @-)=R

g MU SCR,Uisopen,andUNS =8, then UNS =4

Trae




