Computational Complexity - Homework I

K. Subramani
LCSEE,
West Virginia University,
Morgantown, WV
{ksmani@csee.wvu.edu}

1 Instructions

1. Each question is worth 4 points.

2. You need to turn in the quiz by 9 am on 2/17/2010.

2 Problems

1. Considerthe set S = {f | f : N — N}. Is S countable? What can you say as regards computability, if the range of
each function is restricted to the set {0, 1}.

2. Show that a directed graph G = (V, E) is acyclic if and only of its nodes can be numbered from 1 to n such that all
edges go from lower to higher numbers.

3. Design a Turing Machine M that takes as input the string « and computes the function f(z) = Uz. Argue using
induction that your Turing Machine is correct.

4. Let L be a regular language over an alphabet 3. If L is infinite, argue that there must exist strings x, y, z € ¥*, such
that y # € and zy'z € L, forall i > 0.

5. Let L = {(M) : M halts one}. Is L recursive?



