Math 347 - Spring 2009 – Homework 3

Due Wednesday 11 February, in class or by 5:30pm to the tray outside my office door. Do not put homework under my door, this week. 
Notes

· Skim the material on pages 67 and 71 about “Using induction” and “Communicating mathematics”. 
· It is more important that your proofs by induction be clearly structured than that they be short. So start each proof by saying “Write P(n) for the statement…”. And make sure each proof has a clearly labeled “Basis step” and an “Induction step”. 

· In the Induction Step, start your proof by writing “Assume P(n) is true when n=k” or “Assume P(k) is true”. Then write down the statement P(k), so it is clear what you are assuming. Then write down “We want to prove P(k+1) is true.” Write down the statement P(k+1), so it is clear what you are trying to prove. Finally, use P(k) to prove P(k+1), somehow. 
Reminders

· Collaborative study session - Thursday 5 February, 6:00-7:30pm in 441 and 443 Altgeld.

· Office Hours in 355 Altgeld Hall with Professor D’Angelo - Tuesday 4:30-5:30pm, Wednesday 4-5pm. 

Or ask your question by e-mail, which I will try to check every day while I am out of town.
1. 3.17
2. 3.26. Here <a> denotes the sequence (or list) a1, a2, a3, … The bottom of page 52 explains such sequence notation, but you do not need to read it, for this problem.  
3. 3.35. (Aside: Corollary 3.14 gives a non-inductive proof of this geometric sum.)
4. 3.11. Hint. The statement P(n) in this problem is: “Every set having n elements has 2n subsets.” For your induction step, assume that P(k) is true. Then to show P(k+1) is true, you will need to consider a set A having k+1 elements, and show that A has 2k+1 subsets.

5. 3.39. Hint. Write rn for the number of dots in the n-th ring (so that r1=1,r2=6, by the given pictures). Guess and then prove a formula for rn that is valid for n>1. Notice an=r1+ r2+…+rn. Then evaluate an for each n. Finally, evaluate a1+…+an for each n. 

Extra credit: find a geometric explanation of the answer for a1+…+an, in the last problem. 
