MATH 199 - MIDTERM II
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May 13, 2010

(1) (10 points) Decide whether the following sentences are True of False. (You don’t
need to prove anything.)

@F: { is closed;

@F: Whenever A is open and B is closed, A\ B is open;

1@ (0,1) NQ has no Lu.b. in Q;
@ F: The union of two compact sets is compact;

T@ If gib(B) < glb(A) < lub(A) < lub(B) then A C B.
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(2) (8 points)
Give examples of the following: (You don’t need to prove anything.)

(a) of a set which has exactly three accumulation points.

51+t [nen U (0+4 /neny U g fne

(b) of a bounded sequence which is not Cauchy.

avx :(/\)m

(¢) of a non-empty set which has no accumulation points, no Lu.b., and no

7z

(d) of an unbounded sequence with a convergent subsequence.
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(3) (10 points)
(a} Using the definition of limit, prove that

1
lim 22t g
00 n
(b) Using the definition of Cauchy sequence, prove that the sequence a,, = 51"::"—1

is Cauchy.
(In each part, given € > 0, find N € N, such that ...)
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(4} (12 points)
Definition: Given a set A C R, and z € R, we say that = is a boundary point
of AifVe>0Ty € (z—ex+e)NAandVe> 03z € (z—¢€,z+¢) \ A

(a) Calculate the set of all boundary points of the following sets(just write down
the set, you don’t need to prove anything).
(i) The set of boundary points of A = (0,1) is ... 5’ O, ,.\.7}

(ii) The set of boundary points of A = [0,1] is ... 'f' 0, lB

(iii) The set of boundary points of A = Q is ... m

(b) Let A be any closed set. Prove that A contains all its boundary points.

_SuWogQ ¢ e LOUMJQ‘/ fom‘.( C;.E' A
\l\/q wawt Lo €Vo vt el s € A

Seppese OC ngA
S " kg (QOW\AJ? ‘ﬂom“‘( VE»Q é:/é)c..fg)/\ A .{:f’
M,/ > 24/ \Jede 9 ,Ld .tac,;g)(:%\{ m,-x,,[ Z &,

jo X en WJM _.am{ 0ﬂﬁ A A
E)u{', Jc-[\/mW, Stn @ A‘IS &[og@az/ Y. & T\,

Sp 765/'\'



MATH 199 - MIDTERM II 5

(5) (10 points)
(a) Write down the definition of dense set.
(b) Prove that the set D = {{2z|n € Z,m € N} is dense in R.
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