MAT210 Discrete Mathematics Fall ‘11
Syllabus 3
We finish up the study of discrete mathematics (for now) with two large and central topics: one is counting and the other is graphs. Counting is fundamental to mathematics and is a core subject in discrete. “Let me count the ways… “ We will examine principles of addition and multiplication, inclusion/exclusion, permutations, combinations and do all of those with and without repetitions. For our last topic we move to graph theory. Graphs are everywhere we look and the study of graphs (and trees) encompasses some of the most beautiful and some of the most difficult mathematical results. As with many topics in discrete mathematics, it is often easy to state and understand the problem, but proving the result can be challenging.
As usual you should do the reading before coming to class. 

	Date
	Sections in Text
	Topics

	Nov 7
	8.1,  8.2
	Counting: multiplication and addition principles, inclusion/exclusion

	Nov 9
	8.3, 8.4
	Counting: pigeonhole principle, permutations, combinations

	Nov 14
	
	Test2

	Nov 16
	8.4, 8.5
	Counting: permutations, combinations

	Nov 18
	
	Take-home test (or project) due at 5 in Fanning 309

	Nov 21
	9.2
	Counting: permutations and combinations with repetition

	Dec 1
	
	Homework 7 due by 5 PM

	Nov 28
	12.1
	Graph theory: introduction

	Nov 30
	12.2. 12.3
	Graphs: connected and Eulerian graphs

	Dec 5
	12.4, 12.5
	Graphs: Hamiltonian, weighted graphs and shortest paths

	Dec 7
	13.1, 13.2
	Trees: rooted, spanning

	Dec 9
	
	Homework 8 due by 5 PM

	Dec 12
	13.3
	Trees: Kruskal’s algorithm; review

	Dec 13
	
	Review class in the evening

	Dec 14
	
	Test3 in class; take-home handed out and due Dec 20 at 5

	Dec 20
	
	Take-home or project due by 5 PM


Homework 7 (due Dec 1 by 5 PM in Fanning 309) (modified): 
Exercises from 8.5: 4, 11
Supplementary problems for chapter 8: 8, 12, 23, 28, 34, 36, 38, 39
Exercises from 9.2: 4, 12, 18, 20 
a) Remember the Josephus problem? Put m people in a circle and eliminate every other (or every kth) person until one person is left. In what position should a person stand in the original configuration in order to be the last person? Suppose that m=2n and that every other person is eliminated. Use mathematical induction on n to show that the person in position 1 will be the last one left.
b) There are algorithms to generate permutations and combinations in a systematic way. Generally they are generated in lexicographic order. For example, the permutation (of 5 numbers) 24315 comes lexicographically before the permutation 24351. So the smallest permutation would be 12345 and the largest would be 54321. Following is an algorithm (thanks to Kenneth Rosen) for generating the next permutation from a given permutation. So the input is a permutation (which is not the final permutation) and the output is the next permutation in the lexicographic order. Choose to either trace this algorithm for the 24 permutations of 1234 or implement the algorithm in Python and generate permutations for n integers.
Input: n, a1, a2, …, an which is a permutation of 1, 2, …, n not equal to the last permutation
Output: , a1, a2, …, an which is the next lexicographic permutation 
j:=n-1
while aj> aj+1

j:=j-1
k:=n
while aj> ak
  
k:=k-1
exchange aj and ak
r:=n
s:=j+1
while r>s
 
exchange ar and as
 
r:=r-1
 
s:=s+1

Bonus: Prove, using mathematical induction, that C(n,1)+2C(n,2)+ … + nC(n,n) = n(2n-1) for positive n.
You may need Thm 9.1
Homework 8 (due Dec 9 by 5 PM in Fan309):
Supplementary problems from chapter 12: 4, 8, 14, 20, 22, 30, 36, 42, 46, 50
Do 2 out the following 3 problems:
a) Write a paragraph or two about the 4-color problem: what is it, how and when solved.
b) Implement Dijkstra’s algorithm using an adjacency matrix as input for the weighted graph.
c) Find out what a knight’s tour on a chessboard is. Determine whether or not there is a knight’s tour on a 3x3, 3x4, 4x4 and 8x8 chessboard.
