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

need to prove anything.)

T g [0,1) is closed,;

'F: F: 1 is an accumulation point of [0,1);

;;'1 [0, 1) N Q has no lLu.b. in Q,

i{E F: {1,2,3} has no accumulation points;

4

T@ If lub(A) < lub(B) then A C B.
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(2) (15 points)

Give examples of the following: (You don’t need to prove anything.)

(a) of a set whose only accumulation point is 3.

(b) of a sequence which doesn’t have a convergent subsequence.

Dy =1

(c) of an open set A with lub(A) = 1 and glb(A) = —1.
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(d) of a non-empty set which has no accumulation points, no l.u.b. and no g.1.b.

in R

A

(e) of a Cauchy sequence with no monotone decreasing subsequence.
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(3) (10 points)
(a) Using the definition of limit, prove that

7
lim in+ =4,

n—00 n

(b) Using the definition of Cauchy sequence, prove that the sequence a, =

is Cauchy.
(In each part, given € > 0, find N € N, such that ...)
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(4) (5 points)
Let a,b € R be su

a<r®<hb. N
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Than o< T b

ch that 0 < a < b. Prove that there exists r € Q such that
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(5) (5 points)
Let A C R be a closed set and z € R be an accumulation point of A. Prove

that = € A.
(Hint: Start assuming, towards a contradiction, that z € R\ A.)

{:,Qéf’?é ¥ W%wﬁ

- ﬂéﬁ %Jf‘%né@f '@fe}? »

N el

> .

-

o 7 /f . . f\“%{ Pé {K\A
Y - & >0 gx‘é }{, %é X e

o~ ﬁ ;

¢ @ 2L L &n @WMAM/@”/]%M é)& C}i ﬁk R

o N\ é,A QJ; ﬁfo{w f"g 4 *3:;@;@., % , @}::v%
) S €= \



MATH 199 - MIDTERM 1I

(6) (5 points) Draw the following subset of R.

— 1 1
< =| JAn where A, = [——, } :
2 U n " 2n’ 2n —1
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Explain why it is not closed.
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Extra paper



