MA/CSSE 473 – Design and Analysis of Algorithms
Homework 9B  (74 points total)  Updated for Summer, 2017
Problems for enlightenment/practice/review (not to turn in, but you should think about them): 
How many of them you need to do serious work on depends on you and your background.  I do not want to make everyone do one of them for the sake of the (possibly) few who need it.  You can hopefully figure out which ones you need to do.
4.4.11 [5.5.4]	(multiplication à la Russe)
4.5.2   [5.6.2]   (quickselect example and efficiency)

Problems to write up and turn in:
1. (2) 4.4.13 [5.5.7]	Calculate J(40)  [Josephus problem]


2. (20) 4.4.15ab [5.5.9ab]   (a) 5 points.  J(n) for n=1,…,15.  (b) 15 points.  Find the pattern and prove it by induction, based on the recurrence relations.
Problem 2 previous instructor note from Piazza:
Several students came to my office on Wednesday saying that they were having trouble knowing how to start this problem. So I am writing some of the things that came out in our conversations.
You must use strong induction.  Why?  The recursive formulas for J(N) do not refer to J(N-1) but to J of a smaller number..  How does the strong induction work for this problem?
For the inductive step, assume that your pattern is true for all J(i) with i<k, and show that this implies that the pattern is true for J(k).  There will be two cases, one for k even and one for k odd.
Only one base case is needed.
The Josephus problem itself is not so important.  Being able to reason about recursive formulas is important.  This proof is the main reason that I introduced the Josephus problem in the course.

3. (20)  4.5.11a [5.6.10a]	  (moldy chocolate)  This problem may be harder than first appears to be.  You should provide 
                                   an analysis in terms of m, n, and the (i, j) position of the moldy square  For some values 
                                    of (m, n, i, j), the first player can always win; for others the second player can always win.
                                      What is the winning strategy?

                                      However, if you can't solve the general case, you may get some partial credit by solving the 
                                      cases that you can solve, and writing about what you tried for other cases.  

                                             "Transform and conquer" is a good way to find a complete solution, so you may want to look                                
                                              ahead to Chapter 6.   
                                              
                                              In the past, several students said that this problem took them longer than any previous 
                                              problem in the course.
Problem 3 previous questions and answers from Piazza:
Q: I got confused about the rule where it says the player left with the spoiled square loses the game. So if it is player 1's turn and the chocolate bar is 1*2, he breaks the chocolate and eats the 1*1 that is not spoiled. Then player 2 lose? Is that what it means?
A: Yes.  That is what it means.
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4. (10)  6.1.5 [6.1.7]	(to sort or not to sort)  

5. (10)  6.2.8c	(compare Gaussian Elimination to Gauss-Jordan) You should compute and compare actual number of multiplications, not just say that both are Θ(n^3).  Use division when you compare.

6. (  6)  6.3.7	(2-3 tree construction and efficiency)  Show the steps in the construction and show 
                                     your calculation of the average key comparisons.

7. (  3) 6.3.8                    (2-3 tree vs. binary tree).  Include a proof if it is true, or a counterexample if it is false.

8. ( 3) 6.3.9                     (range of a 2-3 tree)


