COT 4210 Homework #3: Decidability
Due Date: Monday, October 31 over WebCourses
(Turn in a .docx, .doc, .rtf, .txt or .pdf for 1,2,4,5,6 and Spiral.java for 3.)

1) Let ALLDFA = { <A> | A is a DFA that recognizes Σ*}. Show that ALLDFA is decidable.

2) Let INFINITEDFA = { <A> | A is a DFA and L(A) contains an infinite number of strings}. Show that INFINITEDFA is decidable.

Note: The next question is a programming question. Please attach your answer to this in the file Spiral.java.

3) Consider counting the ordered pairs of integers in the Cartesian plane as follows:

The first few ordered pairs are as follows: (0,0), (1,0), (1, 1), (0, 1), (-1, 1), (-1, 0), (-1, 1), (0, -1), (1, -1), (2, -1), etc.

In particular, we order the points starting at (0,0), going in a counter-clockwise spiral.

Write two methods in the Java class Spiral with the following method signatures that calculate the one-to-one mapping between the natural numbers and the ordered pairs, enumerated in this manner:

// Precondition: The absolute value of x and y are less 
//               than 10000.
// Postcondition: The rank of the ordered pair (x,y), 
//                starting at 1, is returned.
public static int getRank(int x, int y);

// Precondition: n is positive.
// Postcondition: An array of size two is returned with
//                index 0 storing the x coordinate and
//                index 1 storing the y coordinate of the
//                point in the Cartesian plane with rank n.
public static int[] getOrderedPair(int n);

Note: Spiral.getRank(2,-1) should return 10, and Spiral.getOrderedPair(1) should return [0 0].

4) Consider the problem of testing whether a Turning machine M on an input w ever attempts to move its head left at any point during its computation on w. Formulate this problem as a language and show that it’s decidable.

5) Show that the PCP is decidable over a unary alphabet, that is, over the alphabet Σ = {1}.

6) Find a match in the following instance of the PCP: .
