
Math 327A Homework #1 due Wednesday, April 5 1

Homework assignments in this class will be usually due on Wednesday. The importance of doing
all the homework cannot be overemphasized. Mathematics cannot be learned passively. Even pro-
fessional mathematicians frequently find that something can look straightforward, even easy, when
someone else is demonstrating it, but turn out to be confusing and difficult when first attempted,
and require a fair amount of practice to master.

We will spend the first two weeks of class studying Chapter 1.

Reading assignment: Read carefully “Preliminaries” section in the book. (We are not going to
discuss this section in class.) You are expected to know and be able to use all the terminology
and notation defined there (sets, functions, intervals). Ask questions in office hours if something is
unfamiliar/unclear. Then read Sections 1.1 and 1.2, and glance through Section 1.3.

Written assignment: Solve the following problems. Please don’t forget to follow the Homework
Guidelines (see our web-page). Remember: you may use without proof any of the Axioms and
Elementary Properties, any result proved in class, and any result proved in previous homework
problems, but you must prove any other assertion that you use in your solutions.

1. Find the sup, inf, max, and min of each of the following sets, if it exists. Prove your answers!

(a) A = [2, 8) = {x ∈ R : 2 ≤ x < 8},
(b) B =

{
1
n : n ∈ N

}
,

(c) C =
{

(−1)n

n : n ∈ N
}

,

(d) D =
{

n+2
n2+1

: n ∈ N
}

.

2. Let S be a non-empty finite set of real numbers. (A finite set is a set that contains finitely
many elements.) Prove that S must have a maximum and a minimum.
Hint: use induction on the number of elements in S.

3. Suppose A and B are non-empty sets of real numbers that are both bounded above.

(a) Prove that if A ⊆ B, then supA ≤ supB.

(b) Prove that sup(A ∪B) = max{supA, supB}.
(c) Prove that if A ∩ B 6= ∅, then sup(A ∩ B) ≤ min{supA, supB}. Give an example to

show that equality need not hold.

4. Determine whether each statement is true or false. If the statement is true, prove it. If the
statement is false, provide a counter-example or other justification.

(a) Every non-empty set of R that is bounded above has a maximum.

(b) If S is a non-empty set of positive real numbers, then inf S ≥ 0.

(c) The set of all integers, Z, is dense in R.

(d) the set of positive real numbers is dense in R.


