Lab08-Recursively Enumerable Set
(CS363-Computability Theory, Xiaofeng Gao, Spring 2016

* Please upload your assignment to FTP or submit a paper version on the next class
x If there is any problem, please contact: steinsgate@sjtu.edu.cn
* Name:________ Studentld: ________ Email: ________

. Let A, B be subsets of N. Define sets A@® B and A ® B by

AdB={2zx |z € A}U{2x+ 1|z € B},
A®B={r(z,y) |z € Aand y € B},

where 7 is the pairing function 7(z,y) = 2*(2y + 1) — 1. Prove that

(a) A@ B is recursive iff A and B are both recursive.
(b) If A, B # @&, then A® B is recursive iff A and B are both recursive.

. Which of the following sets are recursive? Which are r.e.” Which have r.e. complement?
Prove your judgements.

(a) {x| P,(x) ] int or fewer steps } (m,t are fixed).
(b)

(c) {z | ¢, is injective};

(d) {z [y € B} (y is fixed);

b) {z | = is a power of 2};

. Prove following statements.

(a) Let B C N and n > 1; prove that B is r.e. then the predicate M(xy,...,z,) given by
“M(zq,...,x,) =2%13% ... pi» € B” is partially decidable.

(b) Prove that A C N™ is r.e. iff {21372 ... pi» | (24,...,2,) € A} is1eC..



