Math 347 - Spring 2009 – Homework 5

Due Wednesday 4 March by 5:30pm, to my office. 

Notes

· Work alone on the homework for several hours before working with others. When you get stuck, write out the definitions of all concepts in the problem, and write out what information you are given, and write down what you are asked to do. Then collect any material from the class notes that seems relevant. Inspiration will only strike when you are properly prepared!
· Remember the material at the end of the chapter on How to Approach Problems. 

Reminders

· Collaborative study session - Monday 6:00-7:30pm in 345/347 Altgeld.

· Office Hours in 376 Altgeld Hall - Tuesday 4:30-5:30pm, Wednesday 4:00-5:00pm. 

1. Prove that if A is countable and f:A→B is a surjection then B is countable or finite.
2. Prove that the set Q of rational numbers is countable. Hint: Q={m/n : m in Z, n in N} and use apply the previous problem for some set A.

3. Prove that the union of countably many countable sets is countable. That is, show that if each set A1, A2, A3, … is countable, then the union of A1, A2, A3, … is countable. Hint: first list the elements of each set, like we did when in class when considering a finite union of countable sets.

4. 4.25cd

5. 4.34. Hint: for the statements that are false, you can find counterexamples using “cartoon functions” where the sets A, B, C each contain only finitely many points and the functions are indicated by arrows going between points.  
