
Homework 2 for Math 1530
Due day: Sunday September 24 Canvas.

Some problems will require results that haven’t been covered in class yet. You can use
what you know unless it is stated otherwise for example ”prove directly from definition”.

Problem 9. Prove that P (N) has the same cardinality as R.
Proof. WRITE YOUR SOLUTION HERE. □

Problem 10. Find supA and inf A, where

A =

{
n2 + 2n− 3

n+ 1
: n = 1, 2, 3, . . .

}
.

Proof. WRITE YOUR SOLUTION HERE. □

Problem 11. Prove that is A,B ⊂ (0,∞) are bounded and non-empty, then

sup(A ·B) = supA · supB, where A ·B = {xy : x ∈ A, y ∈ B}.
Proof. WRITE YOUR SOLUTION HERE. □

Problem 12. Prove directly from the definition that lim
n→∞

2n+ 5

3n2 − 7
= 0

Proof. WRITE YOUR SOLUTION HERE. □

Problem 13. Prove that if limn→∞ an = ∞, then

lim
n→∞

a1 + a2 + . . .+ an
n

= ∞.

Proof. WRITE YOUR SOLUTION HERE. □

Problem 14. Prove that if limn→∞ an = g ∈ R and an > 0 for all n, then

lim
n→∞

n
√
a1a2 · · · an = g.

Proof. WRITE YOUR SOLUTION HERE. □

Problem 15. Prove that the sequence defined by

a1 = 0, an+1 =
√
6 + an for n ≥ 1

is convergent and find its limit.
Remark. It is natural to denote the limit of this sequence by√

6 +

√
6 +

√
6 + . . .

Proof. WRITE YOUR SOLUTION HERE. □
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