Finite-state Machine Simulator Assignment

Directions: Using the simulator (found on the Schedule web page), construct a machine for each of the following problems. Save each solution in a folder in the root directory of a diskette called Machines.

Deterministic Finite-State Machines

1) Design a one-way DFSM that accepts strings of 0s, 1s, and 2s if and only if the string contains an odd number of each numeral. Thus it should accept the string 1121022, but not 1120022.

2) The language L consisting of all string with an equal number of As and Bs is not regular (i.e., there is no DFSA that accepts L). Consider the language that consists of all strings containing an equal number of As and Bs with the additional property that every prefix has no more than one more As than Bs or has no more than one more Bs than As. For example, ABBAAB is accepted but ABBBAAB is not accepted.

3) Imagine a knight on a journey through a land infested with dragons (Ds) and evil trolls (Ts), as well as, friendly civilians (Fs). He starts his journey with no weapons, but along the way he can find swords ((s), used to slay dragons, and acquire spells (#s), used to enchant the stupid trolls. He can carry at most one of each of these at any one time, and they are gone once he uses them. Luckily, people seem to have dropped a lot of swords and spells around the landscape. Design a one-way DFSM that accepts a string if and only if the string represents a journey on which the knight survives. Thus, for example, it should accept F(FD#(TFD but it should reject F(FD#(TFDT.

Turing Machines

4) Design and implement a Turing machine that will simulate action in the food chain. Imagine that B always “eats” any A that it’s facing and moves forward (that is, moves to the right), taking its place. (When the B moves forward, everyone behind him should follow). Then, after all Bs have been eaten, a C always eats any B that it’s facing and moves forward. For example the sequence CACBBAAA would turn into CAC. Your machine should transform the tape with a string of As, Bs, and Cs into one that represents the result of everyone having eaten.

5) Build a Turing machine that begins at the left of a (possibly empty) string of As and Bs and writes GOOD if the string is of the form AnBn (i.e., has zero or more As followed by the very same number of Bs), but writes BAD otherwise.

