
Presentations: 

 

 
Some notes on your presentations:   
 

• Some tips for writing on the board: go left to right; try not to stand in front of what you 
are writing for too long, otherwise people can't see it. 

• Use words, but make sure to write things down on the board.   That is, don't just talk, 
make sure to write too.  If it's important at all then write it on the board.   Otherwise 
people miss key facts.  There is no rush.  Take your time. 

• When doing a proof, a diagram or specific example is always helpful to illustrate the 
theoretical argument. 

• When in doubt, just write what the book says on the board.  It's your guide. 

• Try not to get side-tracked too much.  Time management is key. 

How I will grade your presentation: I will be grading your presentation on the following 
topics. 

• Correctness and completeness.  That is, are you skipping steps, do you understand the 
proof/calculation that you are presenting, how prepared are you, is what you are saying 
correct, etc. 

• Verbal communication. Are you clear in what you are saying, can we hear you (speak up 
so we can hear you), how are you interacting with the class, etc. 

• Written communication. Can we read what you are writing, is your writing organized or 
all over the place, etc. 

 

Paper: 

 

Some possible paper topics: Here are some ideas for topics for your final paper.  If one looks 
good, choose that one.  Or pick your own.  Just tell me so I can approve it.  
 
If you have taken a class that covers this topic, then you cannot choose it. 

• Graph theory: 

o Colorings of graphs 

o Hamiltonian cycles 

o Eulerian circuits 

o Planar graphs 

o Ramsey Theory 

o Bipartite graphs and matching problems  

o Cayley graphs (these graphs are built using groups) 

o matrices associated with graphs and their eigenvalues (adjacency matrix, 
incidence matrix) 

o line graphs 

o independent sets and cliques in graphs 



o homomorphisms and automorphisms of graphs and their properties 

o graph algorithms like Dijkstra and Prim (why do these algorithms work 
and what are they) 

o regular and strongly regular graphs and their properties 

o The traveling salesman problem and similar types of problems 

• Abstract Algebra: 

o Sylow Theorems and their uses 

o Rings and ideals of rings 

o Fields and their properties 

o Vector spaces and theorems about them 

• Analysis: 

o The theory of infinite sums (limit definition and theorems about them) 

o Sequences of functions and their convergence  

o Riemann integrals 

• Number Theory: 

o Arithmetical functions: divisor function, Euler totient function, Mobius function, 
tau function. 

o Perfect numbers 

o Fibonacci numbers and their properties, maybe the golden ratio too 

o Magic squares 

o Integer partitions 

o Pythagorean triples 

o Distribution of the primes (simpler theorems and can state prime number theory 
and its consequences) 

o Dirichlet series (these are infinite sums that come up in later number theory) 

• Combinatorics: 

o Generating functions and their uses (maybe on recurrence relations, etc.) 

o Catalan numbers 

o Latin squares (this is kind of like Sodoku) 

• Misc: 

o Countable and uncountable sets 

Some notes on writing your paper: Here are some of the topics that I will use to grade your 
paper: clarity, mathematical rigor/completeness, organization, grammar/spelling, depth of study, 
and mathematical content. 

• Mathematical Content: This is a mathematics paper, so there should be proofs.  In fact, 
there must be at least a few proofs in your paper to get full credit.  Don't shy away 
from the theory of your topic.  You don't have to prove everything, but pick some good 
proofs to put in there.  There should also be examples and/or applications.  Select a few 
good examples/applications that really illustrate the theory.  

• Organization: Your paper should be well organized.  It should be broken up into 
sections.  Your paper must have an introductory section and a bibliography section.   The 
title of your paper and your name should be first.  Look at some textbooks and 
mathematical journal articles and notice how the author organizes the material.  You 



should organize your paper with headers, such as the following: example, definition, 
theorem, proposition, lemma, remark, and note. 
 
It's a paper, so everything should be in sentence form.  Don't put formulas in the middle 
of the paper that aren't part of a sentence.  Formulas should be part of a sentence.  Your 
paper should have things like:  
 
"This implies that <formula>" 
 
"Formula 1 implies that <formula>, which further implies <formula>" 
 
"This gives us the following formula:  

                                    <formula>  

• Do not copy your sources word for word.  You will not receive credit for this.  Write 
the proofs and examples in your own words.  One way to do this is to read a 
proof/example, and then later on try to write it out without looking at your source. 

	


