SECOND MIDTERM EXAM
Math 220, Section 201, March 23, 2010

Name (Last, First):

Student Number:

There are four problems in this exam which add up to 40 points.

Problem 1. [12/40] For each S given below, find int S (the set of interior points of S), bd S (the
set of boundary points of S), S’ (the set of accumulation points of S), and answer whether S is a
closed subset of R. (You do NOT need to justify your answers)

(a) S=1[-1,3]U(3,4] S=T[-1,4]
e intS = (_‘\)4‘)
e bhdS = g—\l 4'.3

o 5§ = E-"‘l 4':[

e Is S a closed subset in R: No.

(b) S = (-1,v2) U (v2,4)
eints= (-\,Jx) U (57,4 )
ebds= LAY

o 5 = [_‘14]

e Is S a closed subset in R: Yes

(c)szfj[_l,l_l] = [, 1)

n n
o intS = (“; 1)
e bdS = %"\l \}.(

o 5 = L, 'j

e Is S a closed subset in R: Yes



Problem 2. [12/40] Mark each statement True or False. You do NOT need to justify your
answers.

(1) Let S be a subset of R. If SN bdS # 0, then S cannot be an open subset of R.
True. False.
(2) For a subset S of R, if both min S and max S exist, then S is closed.

True.

(3) If A and B are bounded subsets of R, then sup(A U B) exists and is a real number.

False.

(4) Let z,y € R such that |z| <y + € for every e > 0. Theny > 0.

True.

(5) Let S be a subset of R. If there are at least two distinct elements in N(z;€) NS for every
¢ > 0, then z is an accumulation point of S.

False.

(6) If S is countable, then its closure cl S is also countable.

True.



Problem 3. | 8/40] Use mathematical induction to prove: for alln € N
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Problem 4. [8/40] Let S be a subset of R and assume inf S exists. Prove that inf S € bd S.

Yet x= mfS.
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