
Homework Assignments for Math 4793/5793                                      Spring 2010

Week 1 -  Find and read the article 
                 E. Wigner, "The Unreasonable Effectiveness of Mathematics in the Natural Sciences", 

Comm. Pure Appl. Math., 13(1960), 1-14.

Week 2 - Read Chap. 4 sections 4.1 – 4.3
                Do pg. 69 : 1 – 10

1. Which permutations come before and after 31524 in the Johnson-Trotter algorithm?
2. Determine the mobile integers in 48316 725 .  
3. Use the Johnson-Trotter-Moon algorithm to generate the first 50 permutations starting 

with 1 2 3 4 5  (all arrows pointing left).
4. Prove that in the Johnson-Trotter-Moon algorithm, the arrows on 1 and 2 never change 

direction.
5. Determine the “special” transformations that can be used in change ringing for n = 4, 5 

and 6 bells.
6. Prove that there is a unique representation of a number in its factorial form.

Week 3 – Read section 11.5 (Hamiltonian Graphs), 14.1 – 14.2 (Groups), 14.7 (Cayley Digraphs) and 
18.6 (Topological Graph Theory). 

   The following problems are to be handed in during week 5 (date to be confirmed in class).

1. Find a proof (in some algebra textbook) of a statement that justifies the assertion made 
in the notes that the permutations (1 2) and (1 3 5 7 ... ) will generate the symmetric 
group Sn (for any n). Write out the proof and be sure to give the citation (or, if you 
prefer, prove the statement yourself).

2. Consider the group G = Z10 (the group of integers modulo 10 under addition). Draw the 
Cayley digraph of this group with generating set H = {2,5}. Find a Hamiltonian circuit 
(a Hamiltonian cycle which follows the directions on the arcs) in this digraph or show 
that one does not exist.

3. Take the Cayley color graph used in the class note example of Reverse Bob Minimus 
(see next page) and determine the labels on the vertices in cyclic notation. Now, add in 
the edges that correspond to the additional generator (3 4). Draw these edges with as few 
crossings with old or new edges as possible. 

4. In the extended graph of the above problem 3, find a Hamiltonian cycle which uses at 
least one edge of each color (at least one edge corresponding to each generator) such 
that  the treble (the number 1 bell) is plain hunting throughout the extent. (Hint: Writing 
the names of the vertices in the one line form for a permutation will be helpful.)

5. It is well known that the complete bipartite graph K3,3 (below) can not be drawn in the 
plane without having some edges cross (that is, it is not a planar graph). However, this 
graph can be drawn on a torus without any edges crossing. How many faces does this 
toroidal imbedding of K3,3 have? Draw K3,3 on a torus without any crossing edges.
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