
CS395T/EE381V/M390C: Coding Theory Problem Set No. 3
due: October 21, 2010

No late homeworks will be accepted.

Collaboration policy : You are encouraged to discuss homework problems with your classmates.
However, you should think about the problems before discussing them, and you must write up
your own solutions. In particular, nobody should email partial or full solutions to anybody.
Finally, you must acknowledge any collaboration by writing your collaborators’ names on the
front page of the assignment.

Citation policy : Try to solve the problems without reading any published literature or websites,
besides the class text and links off of the class web page. If, however, you do use a solution or
part of a solution that you found in the literature or on the web, you must cite it. Furthermore,
you must write up the solution in your own words.

1. Show that S ⊆ Fm
2 is an (m− r)-flat if and only if the incidence vector 1S is a minimum

weight vector of the Reed-Muller code R(r,m). (A t-flat is a t-dimensional affine subspace.
The incidence vector 1S has 1’s in coordinates corresponding to S and 0’s elsewhere.)

Hint: you may assume without proof that if S ⊆ Fm
2 has size |S| = 2m−r, and for any

hyperplane H, |S ∩H| = 0, 2m−r−1, or 2m−r, then S is an (m− r)-flat. (A hyperplane is
an (m− 1)-flat.)

2. Problem 6.3.

3. Problem 6.11, parts 1-6.

4. A group of n players first agree on a strategy and then play the following game. A
hat is placed on each player’s head that is red or blue, each with probability half and
independent of the other hats. Each player can see the hats of all other players, but not
his own. Next, each player is given the option to guess the color of his hat; he may either
make no guess or guess “red” or “blue.” When making his guess, a player may not see
other players’ guesses. The players win if at least one player guesses and all guesses are
correct.

Show that for infinitely many values of n, there is a strategy for the players which achieves
success probability 1− 1/(n + 1).

Hint: Think about the n-dimensional hypercube. It’s helpful to first show how to achieve
probability 3/4 with n = 3.


