MATH 2510 Exam 3 May 5, 2009 Name Kﬁ‘i\/

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. S =(0,1] '
sap(S) = | inf($) = O bd($) = S, 1 s = Lol

b. S ={z € Q|z* <5}

sup($) = JE ni(9) = — J§ bd(s) = [ -3, ‘[f;] 5= [-5 5]
2. State the completion axiom. Sew. P oq e ] 21 (5 points)

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

See 6)&3& ]3 J

b. S is closed




4. Find the interior of the set S = [2,3]U[4,5).

(2,3) U(45)

5. Find all the isolated points in the set § = {|n e N} U[3,4].

NEE g% e, v’)>i§‘

6. Find the closure of the set § = (~o00, ~1}U {5k|n € N}.

B (—eorilu s |nens

(6 points)

{6 points)

(6 points)




7. Prove that if §,U C R with U open and SNIU = ), then §' N T = §. (12 points)
Letxell . Since U 5s epen X 1S an interior 6‘)@\‘*’1”9“ ot (L.

S dE20 > NOsEdSUL.
Jo N e)YsiR-5 since SNiL=g.
S NIENS =¢
Wi 2) NS =g
Se 'xéS’,

8. Prove that if z € §' — 5, then z € bd(S). ' ' (12 points)

Leﬁ”)ceé ~S.
Let £20. Since "’KGS /\’I(m a)ﬂs#é

VX, NS S A(x;,e)0S). .. A E)NS & B -
Since KES, XER~S» .. XEMXE)NUR-S).
N E) NR-5) .
Shvee MXEINS ZF andd /\»/ﬁ%;é)/)(@hg)#ﬁ@ \72&*>C9)

X E Ec&(S)n




9. Prove that if sup(S) exists and T' = {z € R| — x € S}, then inf(T) exists and inf(T) =
— sup(S).
ne oter lower beo wcl ‘t‘ovh

i) We show ~Supls) is a Jowey lound LorT. |
et 2e T Then -xeS. . =X< SMPCS) IR YA ...Sz,xPCS).
S @\S‘QmPLS) IS o lovder lﬁ@tkr'\& ‘Yr\@r%a'T,

Hiemn ™M ;S et oo Jeo ot e

--sup65) s oo lowes Yo und Yor T andd (12 points)

T3S 31"‘&3&@(‘* Fhan “SLL?(S') ]

9~> wWe Shew thet oM - S'pr(,sj)
25'0(&340{ NPO“’*“T:

Leb m '>"“3"‘)°(-5) L —m< S\MPL‘S)“ .3 féeS > thBSSU\PLS).%

o myﬁée'n : i Y % J‘@s?‘
' w15 net a Jower bounch ‘\1}@\{\'-‘7—: e’ ~-5£»=p[5) is He Gres :

7 . ) Tl lowge™ Bewndd Fer T
& - “4%

T )= = Sep C‘Sg?v |
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. (24 points)
a. For any set S C R, bd(S5) = 5.

FCL)“S& . )
soicy.  bet(s)=Ld, S'=.

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

R

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

Folse
§2Z@)?) .

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

False |
S=Lo,NuU(z,;3).
e. For any subset S C R, bd(S) =bd(R — 9).
True

f. For any subset S C R, 8’ = (R~ SY.

Fedse
= ¢

S=1Jod s
(R-5)' = /R



