Math 425a, Fall 2010

Homework Assignments

Students should do all of the assigned homework. I will not collect all of the homework.
The due date for the individual and group HW problems will be posted on this website.

Use the attached cover sheet to submit group homework.

Chapter 2

Section 2.1
Pages 32-35: 1, 3,4, 6, 8, 10, 13, 14, 15: Group HW: 17
Additional Group Problems
1. Let A & B be non-empty, countable sets. Prove that A x B is a countable set.
2. Letn be a natural number. Prove that A"={(a;, a,, ..., a,): a;€ A} is countable.
3. A" ={(ay, @ .., an, ...): a;€ A}. The set, A”, can be viewed as the set of all sequences with entries
in the set A.
a. If A hasonly one element then A™ has how many elements?
b. If A has at least two elements, then is A” countable or uncountable?

INDV: 3,6, 8, 10, 14: Due 9/6
GP: Due 9/3

Section 2.2
Page37:1,2,3,4,5
Group problems
1. Let A be an infinite countable set. Then there is a natural 1-1 correspondence between the set of
all subsets of A and {0,1}". This implies that the set of all subsets of A and {0,1}" have the same
cardinality. What is this correspondence?
2. Let A be an infinite countable set. Prove that the set of all subsets of A has the same cardinality
as the reals (Hint: Instead of viewing the real numbers in (0,1) in terms of their decimal
expansion, look at the representation of these numbers base 2.).

INDV: Due 9/13: 1,5
GP: Due 9/10: Group problems 1 & 2, plus Problem # 18 from section 2.1

Section 2.3

Pages 42-43: 2,3,4,8: Group: 1,9
Group Problems
l. Let D be a non-empty subset of R and define d to be, d = inf {|x-y|: where, X,y are elements
of D and x is different from y}.
1. Give an example of a set D where d = 0.
2. Suppose d > 0. Show that D is closed.
3. Suppose d > 0 and D is bounded. Show that D is a finite set.

1. Let A be a countable set, B a subset of A and B is not finite. Prove that B is countable.

INDV: Due 9/15: 4,8


http://www.math.arizona.edu/~velez/Cover%20Sheet%20for%20group%20Homework.pdf

GP: Due 9/17: 9 + 1 & II.

Section 2.4

Pages 46-47: 7, 8, 10, 11: Group: 1, 2, 12
INDV: Due 9/20: 8, 10, 11

GP: Due 9/24: 12

Section 2.5

Pages 52: 7,8: Group: 1,2, 3, 4, 10
INDV: Due 10/20: 7,8

GP: Due 10/22: 4,10

Exam #1: Friday, September 24

Chapter 3

Section 3.1

Pages 57-58: 5, 6, 9,13: Group: 1,7,8,11,14
INDV: Due 9/27: 6,13
Group: Due 10/1: 8,11, 14

Section 3.2

Pages 61,62: 4,5,6: Group:1,7
INDV: Due 10/1: 4,5,6
Group: Due 10/1: 1,7

Group HW, Due 10/8: Prove the following theorem: Let D be an infinite subset of R, then there exists a
subset B of D so that B is countable and B is dense in D.
You could consider the following method of proof, though you could devise a different proof.
A Method of Proof: Recall that a set B is dense in D if for every element of D there is a sequence of
elements from B that converges to that element of D.
Fix n in N. We can write R as the union of closed intervals each of length 1/n as follows: Let I(n,k) = [k/n,
(k+1)/n], then R is the union of I(n,k) for all k in Z.
Pick some element of D, let’s call it b.
For k an element of Z, define b(n,k) = b if D intersect I(n,k) is empty. If D intersect I(n,k) is not empty, then
select an arbitrary element of this intersection and call it b(n,k).
Let B(n) = {b(n,k), for all k in Z}.
Prove the following facts.

1. B(n)is afinite or countable subset of D.

2.  What conditions on D would make B(n) finite?

3. Let B be the union of all B(n), for nin N. Prove that B is a countable (infinite) subset of D.

4. Prove that B is a dense subset of D.

Section 3.3
Pages 65-66: 3,4,5, 7,9: Group: 1,10

INDV: Due 10/4: 4,7,9
GP: Due 10/8: 10

Section 3.4



Page 69: 3,5,8,10,11: Group: 1,6,7,9
INDV: Due 10/13: 5,8,10

GP: Due 10/15: 7,9

Section 3.5

Pages 73-74:3,5, 6: Group: 8,9
INDV: Due 10/13: 5,6
GP: Due 10/15: 9

Section 3.6

Pages 80-81:5,6,8: Group: 1,2,3,13,14
INDV: Due 10/27: 6,8
GP: Due 10/29: 13,14

Section 3.7

Pages 85-86:5,6,9,11,12: Group: 1,2,3,4,8
INDV: Due 10/27:9,11,12
GP: Due 10/29: 4,8

Exam #2, Friday, October 29

Chapter 4

Section 4.1

Pages 93-96: 4a,c, 5, 9, 15: Group: 8, 11, 18
INDV: Due 11/3: 4a,c, 9, 15

GP: Due 11/5: 8,18

Section 4.2

Pages 100-101: 2, 6, 7, 8: Group: 4, 9

INDV: Due 11/3: 7,8
GP: Due 11/5: 9

Section 4.3

Pages 108-109: 3, 5, 9, 11, 12, 20: Group: 7, 15, 21
INDV: Due 11/10: 9, 11, 12, 20

GP: Due 11/12: 7, 15, 21

Section 4.4

Pages 112--113:1, 4, 8: Group: 2,5, 7

INDV: Due 11/10: 4, 8
GP: Due 11/12: 2,7

Chapter 6

Section 6.1



Pages 141-142: 2,3,5 : Group:1,6
INDV: Due 11/17: 3,5

GP: Due 11/19: 6

Section 6.2

Pages 149-150: 4,7 : Group: 6,12,13
INDV: Due 11/17: 4

GP: Due 11/19: 6,12,13

Section 6.3

Pages 154-155: 1, Group: 2,6

INDV: Due 11/17: 1
GP: Due 11/19: 2

Section 6.4

Pages 159-160: 1,2,3 : Group: 6,9
INDV: Due 11/22: 1,3

GP: Due 11/24: 6

Section 6.5

Pages 164-165: 2: Group: 5,6
INDV: Due 11/22: 2

GP: Due 11/24: 5

Section 6.6

Pages 172-175: 1,2,5: Group: 3,4,8

INDV: Due 11/22: 5
GP: Due 11/24: 4,8

Chapter 7
Section 7.3

Pages 188-190: Group: 4
GP: Due 12/3: 4

Chapter 8

Section 8.1
Pages 202: 1,2,3: Group: 4,5,6



INDV: Due 12/1: 2a
GP: Due:12/3: 4

Section 8.2

Pages 207-209: 2,3,10,11: Group: 8,12
INDV: Due 12/1: 2, 10

GP: Due 12/3: 8

Section 8.3
Pages: 211-212: 1,2,5: Group: 3,4

INDV: Due 12/1: 5
GP, Due 12/3:

Exam #3, Friday, December 3

Brooke Rabe’s write ups

1. Constructing a bijection.
2. An infinite subset S of R has a countable, dense subset

Jaron Gubernick’s write ups.

1. If Vis uncountable, B is finite or countable, then |V| = |V union B|.
2. D is compact if every open covering of D reduces to a finite
subcover.



http://www.math.arizona.edu/~velez/bijection.pdf
http://www.math.arizona.edu/~velez/Dhascntdnssubset.pdf
http://www.math.arizona.edu/~velez/Jaron1.pdf
http://www.math.arizona.edu/~velez/compact.pdf
http://www.math.arizona.edu/~velez/compact.pdf

