Scribe notes 11/4/2009

HOMEWORK: 

Puzzle hwk for next class: Coach’s dilemma. 1 tennis court, 8 players. Want to get them to be ranked as quickly as possible. if every match takes an hour ( 17 hours. USE MERGE SORT.

To make it harder. If we have 4 tennis courts, how fast can we do it? There is a 5 hour solution that was not published. USE PARALLEL MERGE SORT.
Principle: “Domain is totally ordered”: this means…

One of the following have to be true: 
x>y, x<y, or x=x

For sorting, everything has to be ordered.

Strategies for sorting:

1. Look at neighbors in a pile 2. If out of order then swap them

· Not efficient. Not a good method. (
Other methods…


Step1: split the lists in half 
Step 2: merge sort each list
Step 3: merge the two lists

Group 1: 13 7 10 8 
( SORTED!
( 7 8 10 13

Group 2: 14 1 2 4
( SORTED!
( 1 2 4 14

How to merge? Look at lowest of each, then choose which is lower. Repeat. [in this case, step 1: choose 1 (lowest out of both groups), now look at second lowest of group 2, lowest of group 1; repeat for subsequent steps]
This is faster than the swapping technique because we have two groups, each comparison will yield a number in the final sequence. 

Reasoning behind following table: If we have 4 elements… it takes 1 comparison for each list to sort them [2 #s/list], and then only 3 comparisons to get the final list. 

	Length of List
	# of Comparisons

	2
	1

	4
	1+1+3=5

	8
	5+5+7=17

	16
	17+17+15=49

	32
	49+49+31=129


nlog2n
	n
	nlog2n

	2
	2

	4
	4*2=8

	8
	8*3=24

	16
	16*4=64

	32
	32*5=160


Whatever the #s from the first table above are, they are bounded by nlog2n. REVELATION: the first table is modeled by nlog2n-(n-1).
· Main concern: is it close to nlog2n or n2? Big difference!
Merge sort isn’t ALWAYS the best though. Sometimes you can take advantage of something about the domain of the numbers. If there are a lot of duplicates [i.e. many 1’s, 2’s, and 3’s], then this seems like too much work!

· PILES! Put all of the same # in a pile. Then sort piles. Super fast! :)

· Bucket sort is better as long as you expect many duplicates. If it’s too many buckets to deal with, merge sort is better.
Merge sort is the fall-back method. It’s always good! :]
Tengchao showed solution of shipping problem on the board.
