
Math 850 Discrete Math I Final—Take Home Part Due Thurs Dec 13 at 10am

Show all of your work. Full credit may not be given for an answer alone. Clearly label which problems

you have done and your answers.

You may use the textbook, your notes, and any of the materials on or linked from the course webpage.

You may not use any other resources, and in particular no other people (except the instructor).

By taking this exam you are agreeing to abide by these rules and the University of Nebraska–Lincoln

Academic Integrity Policy.

Part I. Do three of the following questions. Each question is worth 17 points.

1. Fix m > 0. Let H be an m× n matrix whose columns consist of one nonzero vector from each of

the 1-dimensional subspaces of Fm
q (that is, no column is a multiple of another column). Let C be

the linear code that has H as a parity-check matrix. Determine the parameters n , k , d such that

C is a linear [n , k , d]q code. Show that C is perfect.

2. Let C be a linear [n , k , d] code over Fq, where k > 0. Let G be a k × n generator matrix of C.

(a) Show that the minimum distance of C is the largest integer d such that every k ×(n− d+ 1)

submatrix of G has rank k. (Hint: Show that if J is the set of indices of the zero entries in

a nonzero codeword, then the columns in G that are indexed by J form a k × |J| submatrix

whose rows are linearly dependent. Conversely, show that if the columns indexed by a set

J form a submatrix whose rows are linearly dependent, then there is a nonzero codeword in

which the entries that are indexed by J equal zero.)

(b) Show that C is MDS if and only if every set of k columns in G is linearly independent.

(c) Assume that k < n. Show that C is MDS if and only if its dual code is.

3. (a) Count the number of distinguishable ways to paint the faces of an octahedron with four colors.

How many distinguishable colorings are there if each color is used exactly twice?

(b) Suppose that the faces of the octahedron are to be painted with gold paint ($3/face), silver

paint ($2/face), bronze paint ($1/face), and copper paint ($1/face). How many distinguishable

colorings are there that cost $16?

4. Let n be a nonnegative integer. Determine a formula for∑
n
i=0 i6.


