COMP 006, COMPUTABILITY, UNSOLVABILITY, AND CONSCIOUSNESS

PROJECTS

RESEARCH PROJECTS

Write a paper for one of the following projects.  You can find source material by web searching or the library.  You may work in groups of two or three if you wish to.  You will present your project in class and turn in a written paper.

Research small universal Turing machines

Research small Busy Beaver Turing machines and explain how they work

Research Conway’s game of life.  Is halting decidable, for example?

Turing’s test and attempts to pass the test so far.

Can humans compute non-Turing computable functions?

Is Gödel’s theorem related to this question?  If so, how?

Is consciousness related to the question of whether humans can compute more than a Turing machine?  If so, how?

Quantum computation

Can some computing device compute non-Turing computable functions?

Speculative Projects

Can a computer be conscious?  Can a computer have feelings?

Is faster than light transmission of information possible?

Should robots have ethical systems?  If so what kind?

Can computers think?

Will computers ever replace humans?  Should they?

Should humans have computer built into their bodies to increase their capabilities?

Will robots someday take over all our jobs?

If robots take over all our jobs, how should society be structured?

Should robots be programmed to have emotions?

PROGRAMMING PROJECTS

Implement one of the following.  You may work in groups of  two or three if you wish.  You will present your project in class and turn in a written paper.

Implement a theorem prover for categorical syllogisms on a Turing machine

Implement a theorem prover for geometry or propositional calculus on a Turing machine

Generate random Turing machines and simulate them.  See how easy it is to detect whether such machines halt when started on blank tape.  How hard are the computations to classify.

Research the patterns produced by Turmites.

Write a program (not necessarily on a Turing machine) that will generate a statement that is true but not provable in L, given that L is a sound and effective logic.  Output the statements that are true but not provable in Peano arithmetic and in Zermelo-Fraenkel set theory, assuming that these logics are sound.

