
Math 157 Fall 2013 Homework 5

Problem 1. Read the rest of chapter I (through page 43).

Problem 2. Find the least upper bound of the set
{

1
2 ,

2
3 ,

3
4 , . . .

}
. Prove your

answer.

Problem 3. True or False:

(a) p⇒ (q ∨ r) ≡ (p ∧ ¬q)⇒ r

(b) (p ∧ q)⇒ r ≡ (p ∧ ¬r)⇒ ¬q.

Problem 4. Prove that

If a, b, c > 0 and a + b + c = 1 then (1− a)(1− b)(1− c) ≥ 8abc.

Problem 5. n! may be defined inductively for n = 0, 1, 2, . . . by

• 0! = 1 and

• n! = n× (n− 1)!

For n, k = 0, 1, 2, . . ., define
(
n
k

)
by(
n

k

)
=

n!

k!(n− k)!
.

Prove that (
n + 1

k

)
=

(
n

k − 1

)
+

(
n

k

)
.

Problem 6. Prove that for all x ∈ R, 0 ≤ |x| − x ≤ 2|x|.

Problem 7. Prove that for all n ∈ N,

n∑
k=1

2k − 1 = n2.


