[222 00000 (Theory of Computation) Report (2)

200700 I1-10 (10,11 0)
O0: 00 00 (uehara@jaist.ac.jp)

00 (Propose): 100 160 (O) (October 16 (Tue))
00 (Deadline): 100 190 (O0) 00000 (October 19 (Fri), 10:50)

00 (Note): 000000000000 D0O0O0DOOOO0O00O0O0DO0OOOODOO (Do not forget to

handwrite your name, student ID, problems, and answers on your report.)

Problem 1 (3 points): 00000000000 0:000000 p, 0000000 p; =2,p2=3,p3=
5,po =7,p5s =11,..00000000000000000O00DOO0OOOOOODOOODOOOO
00000oDoDooOo000O0oDooo0O0o0oDooDoOoOO0O00OooDoDoOoOO0OO0On0 320000
O0O0RANGE(¢)00O0O0O0O00O0O00DDO0O0OOOO0OO0O0OO g0O00D0OD0O0O0ODO g000O0O0OO
0000 GOOUOO0OOO (We denote the ith prime by p;. That is, we have p; = 2,ps = 3,p3 =
5,p4 = 7,p5 = 11,.... It is well known there are infinite primes. Thus, the cardinality of the set of
primes is uncountable, and hence semi-recursive. Therefore, by Theorem 3.2, there is a function g
such that RANGE(g) is equal to the set of primes. Describe the outline of the program G that

computes the function g.)

Problem 2 (2 points): 0000000 ANDOONOODOOOODOOOODODOO oNoooooooo
VO000000000000000000000000 (Let NV denote the set of natural numbers.
Then the set 2V consists of all subsets of A'. Now, prove that 2V is an uncountable infinity set by

diagonalization.)

Hint: 00000 S ={1,2,3} 00000 25 = {¢,{1},{2}, {3}, {1,2}.{2,3},{1,3},{1,2,3}} O
00 O (For example, for set S = {1,2,3}, 25 = {¢, {1}, {2}, {3}, {1,2},{2.3},{1,3},{1,2,3}}.)



