Math 343 Lab 7
Orderings
3-27-08
Due:  Thursday 4-3-08

Directions:   

· Use pages 48-49 of the lab manual (Maple Experiments in Discrete Mathematics).
· Start Maple and type in all the given examples for the specified experiment.  Observe the outputs and ask about anything you don't understand.  Copy the Maple results and paste them into this document at the appropriate place.
· Do additional Maple work to solve the exercises in this document.  For each exercise, copy the relevant block of Maple inputs and outputs from your Maple worksheet, and paste it into this document at the appropriate place.  
· Save this Word document to a folder with your name on it, then EMAIL it to me (wahl@hanover.edu) and to yourself.  Give your email a useful subject heading, like   "lab 7 <your name> ".
Experiment 4.5:  Orderings
Type and observe the examples from p.48 (lexorder): 
<paste Maple results>
Do experiments 1, 2, 3, and 4.
<paste Maple results>

5a.  Define the boolean function "evtail" which takes a pair of lists (L,M) and returns true iff L is an eventual tail of M (that is, there exists a list X so that M is the concatenation of X and L).  
<paste Maple results>

5b.  Test evtail on lists of numbers to verify it's working correctly.

<paste Maple results>

5c.  Use evtail with Maple's sort operation to sort the following list of lists:

[ [1,2,3,4,5,6,7,8] , [3,4,5,6,7,8] , [8] , [5,6,7,8] , [7,8] ]

<paste Maple results>
Experiment 2.5:  MinDepth of a Binary Tree
Read about the minDepth function at the bottom of p.25.  Define minDepth in Maple as shown on p.26 (minDepth := floor@log[2]): 

<paste Maple results>
a.  Plot minDepth over the values 1..16.  Use the option "discont = true" since minDepth is not a continuous function.
<paste Maple results>
b.  Find the image of the set {$1..16} under minDepth (use the map function in Maple).
<paste Maple results>

c.  Find the image of the list [$1..16] under minDepth (use the map function in Maple).
<paste Maple results>

d.  What is the minimum depth of a binary tree with 10,000 nodes?  What is the maximum depth of a binary tree with 10,000 nodes?

Experiment 2.6:  Comparing Functions

Type and observe the examples from p.26-27: 

<paste Maple results>

a.  Do experiment #1, p.27.

<paste Maple results>

b.  The three functions floor, ceil, and trunc (see #2, p.27), are all equal on integer arguments.  Use Maple, a compare function which you create yourself, and map to verify this fact over the set {$-50..50}.

<paste Maple results>

c.  In Maple, create two different definitions for a function which tests whether a number is odd.  Use Maple, a compare function which you create yourself, and map to show that your definitions agree on the set of inputs {$-1000..1000}.

<paste Maple results>
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